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Getting the System up and Running

ZX-1mini PMS

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

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

Where possible, lock connectors in place securely using either the thumbscrews or a
small flat bladed screwdriver. Incorrect connections may seriously damage the computer
and the ZX-1 mini PM S system.

e Check to ensure that the computer voltage switch (1) is set to the correct AC
supply voltage.

| '-Figure'l.

e ThezZX-1 mini PMS system and the computer monitor are auto ranging and do
not require adjustment.

e Connect the plug on the mouse to the socket on the rear of the computer (2).
e Connect the plug on the computer keyboard to the socket on the rear of the
computer (3)

e Connect the USB Cable from the USB port on the printer to the USB port on the
computer (4)

ZX-1 PMS5 Software Manual Version 6
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Figure 2.

Connect the 15 way high density D-Type plug from the monitor to the 15 way
high density D-Type socket on the top of card (5) on the rear of the computer.

Connections for the ZX-1 mini PMS interface cable are asfollows:

Connect the BNC connector with the red sleeving to the bottom connector on card
(6) on the rear of the computer.

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

| Rescarch L.ump_iln')'_o
om Iuterlerometer
Fioo At Sl

SEANRIG

N THE U.SA

Figure 3.

e Connect the BNC plug, to the BNC socket labeled VIDEO-1 OUTPUT (9)
on therear of the ZX-1 mini PMS.
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e  Connect the 15 way D-Type plug to the socket labeled INTERFACE (10) on
the rear of the ZX-1 mini PMS.

e Double check that al connections have been made correctly and are secure.

e  Connect power cablesto the ZX-1 mini PMS, processor, VGA monitor and
the printer.

e Double-check the voltages for the processor
before plugging in all the power cables to the
AC outlet!!

USB Interface Connections

e Dueto continuing product development, DORC has made major improvements to
simplify the connections necessary to set up the ZX-1 mini PM S system.

USB Cable

Connection
to Monitor

BNC Video
Connection

Figure4. USB Connections.
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e Connect the one end of the supplied USB cable to the rear of the computer and the
other end into the USB Interface Box. Connect the video cable between the
framegrabber on the rear of the computer and the BNC output labeled Video-1
output on the rear of the ZX-1 mini.

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

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

e

—.—

* T (Direct Optical Research Cornpany — - .
Il wwwooRcoom Lo

AC INPUT
B5-264V
47-63Hz

15 Way D Type

USB

. Interface
i \1- Box

Connector

e Turn on the power switch for the ZX-1 mini PMS, Processor, VGA monitor and the
printer. Assuming everything is connected correctly, the computer should
automatically boot up and start the DORC PMS program. If a connector was left in
the ZX-1, and the red Reference Out or Inspect M ode button on the ZX-1 mini PMS
front panel isilluminated, an image similar to figure 6 should be obtained. In the
event that no connector isinserted, the image area of the screen will remain blank.
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Making a measurement

Making a measurement on a PC (Physical Contact) connector

Performing measurements on aZX-1 PMS system is very simple. By following this
procedure, a measurement can be performed very quickly and easily.

Before making a measurement the operator should define the type of connector to be
measured i.e. PC or APC, the name of the sample (this could be awork order
number), and afolder and filename where the results will be stored. All this
information can be entered using the pull down menus File and Type as shown in

Eil% Edit Mode Twpe Wiew MT Tools

pen... Ctrl+0
Save Setup...

Save As..
Save Screen As

Frint Screen

Sawve Array As * CSY

History File ...

Sample Name

Delete Current Histary Record

Add commentto QC/History Repont

1 CA\DORCYRESULT 2365255

2 CA\DORC,. \2365295 WAFlate

3 CADORC. AAPEX CAL 2365255

A CA\DORC, ACHUCK TEST 2365235

Exit

Figure?7.

e To change the sample name, select the Sample Name from the pull-down menu. The

following dialog box will be displayed.

Sample Hame

Sample Marme: IDl:urI:

] 4 I Cancel |

Figure8.
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Type in the sample name and select OK. Thiswill be displayed with the results.

e To select the sample type, PC in this case, select Type from the top menu bar and
then check PC asfigure 9.

Type Yiew MT
B

APT.

Flat...

AEE.

FFiC...

AEFC...

GlassFerrule

Figure9.

e To choose afile name and location to store the measurement results, select History
File from the Eile pull-down menu. A dialog box will be displayed showing the
present History path and file name as shown in figure 10.

History File x|

IC:"-,DOF’&C‘\RESULTS"-,Z?-G 081100 1126.C5Y

Change | Cancel |

Figure 10.

To define anew file name or path, select the History File button. Thiswill then display
the Open dialog box as shown in figure 11.

Look in: | (3 Resuits 2 ===

B8,] (CRepontData )21 092598 1332
Fa] 741 082495 1205 5] 241 092595 1341
51201 052495 1206 %85)241 092895 1557
55,121 092598 1427
58,121 091798 1621
55,121 092598 1054

File name:  |batch 1234 Open |
File:s of twpe: IHiSlDr_I.J File: [*.c5v] j Cancel |
Figure11.
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It is now possible to choose or create afolder and filename in which to store the
measurement results. In the example above afilename “batch 1234” was chosen with the
file being saved in the Results folder. It is also possible to open an existing file at this
point. Any new measurement results would be automatically appended to thisfile.

Once the required details have been entered select the Open button.

The PMS program will confirm the filename and path. If correct, select the OK button to
return to the main window.

Hiztory File Ed
IE:'\.DDHE'\HESULTS"\batch 1234 cav ak |
: Hiztory File Cancel |

Figure 12.

In order to make a measurement the ZX-1 must first be set to live video mode at
maximum magnification. If the image area s displaying anything other than live

WV IDELD)

video then click on the icon === to activate this mode or press the right mouse key.
Press the Zoom In button on the front panel of the ZX-1 until maximum
magnification is reached.

e Ensure that the micrometer read out on the variable tilt stage (if fitted) is set to
exactly zero degrees, or below zero degrees. Fully insert the connector to be tested
into the fixture on the front of the ZX-1. If using a v-groove chuck fitted with a
locking bar, ensure that the locking bar isin the released position before inserting the
connector. After the connector has been inserted, slide the bar to lock the connector in
position. See figures 13 and 14 for details on the use of thistype of chuck.

ZX-1 PMS5 Software Manual Version 6
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Lacking bar in
unlocked position

Figure 13. Chuck In Unlocked position.

Lackng Bar In Locked
Paosition

Figure 14. Chuck In Locked position.

e |f noimage is seen on the monitor then select Inspection mode by pressing the
Reference Out or I nspect M ode button on the ZX-1 front panel until itislit. Set the
Intensity front panel knob fully clockwise. Adjust the X and Y position if necessary
to center the sample on the screen. Focus the sample using the Z micrometer on the

XY Z stage on the front of the ZX-1.

ZX-1 PMS5 Software Manual Version 6
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e Select Interference mode by pressing the Refer ence Out or I nspect M ode button on
the ZX-1 front panel until it isnot lit. Make small adjustments of the focus (2)
micrometer to obtain fringes and maximize the fringe contrast.

e Enter thesample ID in the dialog box displayed at the bottom of the Video screen,
labeled SampleID.

MEASURE

i

e Activatethe Measure LED icon LR using the left mouse key or press the right
mouse key from anywhere on the active window. The ZX-1 will then automatically
acquire phase-shifted data of the sample and display all results that are defined in the
Setup menu under the PC tab. Upon completion of the measurement, the screen will
display the results, along with the image selected in the Auto tab that can be found in
the Setup menu. The default is the Fringe Screen, as shown in figure 15.

TE PMS 4.13 — 12345 — (HF: C:\DorciResults\Zx1 013101 0907.csv) =]
File Edit Mode Type VYiew MT Tools AboutPMS

Sample Type: (PC)
Physical Contact
Sample Mame
DORC
Sammle D:
12345

Fitting Resions DVE/FIA:
250140 150 11000 um
Radiuz of Curvature:

10.08 mm PASS
sy 3.0 % @603 dea)
fpe Ofiset

7782 um
+0 442 dearees
Brearing 257.7 desrees

Fiber Height:

Snhere -157.0 nm
(IEC rin 1242 nim)

Plane _+43.6 v PASS
Fiber Roughness

Ry 6 nm PASS
Fa fmm PASS
Femule Roughness:

Fe  Trm PAgS
Fa  bmm PASS
Fiber/Enocy Dismmeter

132.0um PASS

DELETE @
RO
HISTORY

SCREEN

WSERT || NULL

LOSS/ER .
'

dBS APEX

Phase Measurement Systern [PC |Detault |HighRes. [HF:2

EiﬁlSmnH@EﬁEﬂ Hlm SPRE 916aM
Figure 15. Fringe Screen for A PC Connector.

Making a measurement on an APC (Angled Physical Contact) connector

e TheUniversal or V-groove Chuck is extremely versatile in that it can accept virtually
any 2.5mm diameter connector or ferrule for measurement. However, because the

ZX-1 PMS5 Software Manual Version 6
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Universal or V-groove Chuck does not contain akey, the applicable keying adapter
plate must first be fitted before performing APC measurements. The adapter plateis
held in place by two M3 socket cap head screws and fits over the universal holder or
v-groove. To ensure correct alignment of the adapter plate to the chuck assembly
place the adapter plate over the connector and then offer this to the chuck assembly.
Lock the connector in place in the v-groove chuck and then insert and gently tighten
the two M3 screws, applying light downward pressure on the adapter plate. The plate
isonly used to orientate the key and is not supporting the connector; thereforeit is
only necessary to tighten these screws sufficiently to ensure that the plate does not
move during insertion of a connector.

PMS.ini and PMS.ids x|
MT | Angled MT | mT-R | white Light (MT Measurements)
PC | apc | FLaT | arc |EEE | aFFc

sample Type Auto | Instrument Setup I Scratch
Sample MName: IDORC
—Sample Type —Special Cases
- = = Countetbare I 2 Pixel radivs scale factar
5 I~ | Ferrule Elank
" (FLAT) Flat Connector - L
C (AFC) Angled Flat Connector Vieslicaie el
" (FFC)  FlatFiber Cleave 7 [ an=ntuitive [EC sign reversal of filier height
" (AFFC) Angled Flat Fiber Cleave (BRRies iRl erbs: Dl
Enable |
| 125 Display Mask for Fiber Diameter
oK I Cancel

Figure 16.

e Adjust the tilt micrometer to the expected angular offset. Thisis normally 8.0 degrees
but can be any value between 0.0 and 15.0 degrees. To aid the operator, the tilt chuck
has a mechanical stop at approximately 8.0 degrees. If an angle greater than 8.0
degreesis required to be measured then this mechanical stop can be removed. Ensure
that APC has been selected in the Sample Type of the Setup Menu as shown in figure
16 or from the pull down menu displayed in the main PMS window as shown in
figure 17.
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=

vy

File | Twpe Edit

v APC

Wiew  Resulks

About PS5,

PC

Flat
AFC
FFC
AFFC

Figure 17.

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

PMS5.ini and PMS.ids

Sample Typa | Autor | Instrument Setup | Seratch
MT | AngledMT | TRy | white Light (MT Measurements)
pe APC | Fear | arc | Frc | AFFC

(AP Angled Physical Contact
Measurement Nominial | Minimum Meximurn Uriite Diameter of Fiting Pegions  Units
7 Fad [1o [5 iz mm FitingAres (D) [e50 | um
¥ ApexCiffset !D |D iSD urm Extracting Area(E) (140 urn
I¥ Fiber Height (Spherical) Averaging Area (F) ISD_ ur

© Fived @ [ECVariable 0 [Fao " oo fim Aperurs (4) [ioog— um
¢ Fiber Heicht (Flanar) o po eno fim
¥ Angular Offset iD |—D.3 iD 3 degrees —PariD

Cﬂt_?fgmon'micrbmetar iﬁp degrees| [Defaul v| Curentin
IV Key Etrar iD |—D.5 iD 5 degrees I [ 1T
¥ Fiber Roughness (R iU |U 159 m Create Hew Part1D #ParlDs ﬁ
I¥ Fiber Roughness (P jo jo {50 nm Delete PartID
¥ Ferule Boughhess (Rg) lD |D lSD firm ~LED Intensities
¥ Ferrule Fioughness (Ra) ID |D ’SD fim ‘ B ‘
i Fiber/Epoey/orHols Dismeter [0 fresfias um
¥ Display Pass/Fail
Ok | Cancel
Figure 18.

In order to make a measurement the ZX-1 must first be set to live video mode at
maximum magnification. If the image area s displaying anything other than live

video then click on theicon

15

to activate this mode or press the right mouse key

ZX-1 PMS5 Software Manual Version 6

02/08/02



from anywhere on the active window. Press the Zoom In button on the front panel of
the ZX-1 until maximum magnification is reached.

If no image is seen on the monitor then select Inspection mode by pressing the
Reference Out or Inspect M ode button on the ZX-1 front panel until it islit. Set the
Intensity front panel knob fully clockwise. Adjust the X and Y position if necessary
to center the sample on the screen. Focus the sample using the Z micrometer on the
XYZ stage on the front of the ZX-1.

Select Interference mode by pressing the Reference Out or Inspect M ode button on
the ZX-1 front panel until it isnot lit. Make small adjustments of the Z micrometer to
obtain fringes and maximize the fringe contrast.

Enter the sample ID in the dialog box displayed at the bottom of the Video screen if
required.

ME A SLIRE]
D
Activate the Measure LED icon LEE2_1 using the left mouse key or pressing the right

mouse key from anywhere on the active window. The ZX-1 will then automatically
acquire phase-shifted data for the sample under test. Upon completion of the
measurement, the screen will display the results a ong with the image selected in the
Auto tab. The default image is the Fringe Screen, as shown in figure 19.

=10] %]

E PMS 4.13 — Untitled — (HF: C:\Dorc\Results\Zx1 013101 1305.csv)
Eile Edit Ahout PMS

[MWIE A SURE|
RED " .
4 Samnle Twne: 1APC)
Q\ : " Angle Physical Cortact
INSPECT k- Sarmple Mame

DORG
Sarngle ID:

Twpe Yiew MT Tools

Fittncy Ressiores DIESFIA;
250 4140 450 £ 1000 um

594 mm
[Assym -2.0% @-66.2 dey)
SCRATCH B Offet
.41 um W
A || R=DET) 4156 dearzes
Bearing 261 2 degress
4
Actual ol of Sarmle
@ @ T cfset 60000 156
HISTORT QC 7844 degrees
SAVE SAVE Kew Ermor:
él g 0024 deyyees
*.JPG #.0PD

£

2pd|
i

7
lconTrRoL|| seTUR F F {
DELETE @ = - m

FROM 1 A 5 I ]
HIETORY ‘ e o emle Roughness:

SCREEN . i n

INSERT HULL E . i [Fa  fnm  PASE |
LossnlzsR . " - P Filer/Epoxy Diameter:

dlB i5)|[ sPEX & — > F 4 o4 Azl

cln)
==
B fin

)
&

=
==
=

e e

=
=
2
e

Phase Measurement System [aPC |Default |HighRes. [HF:1

il Start H & < H §= PMS 4.13 — Untitl . ﬁSnag\l Capture Frevi. .
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 no internal hole. The value obtained for the
apex offset on the ferrule blank will be referenced to the center of the screen. This
reference will be used until a new measurement is made with the ferrule blank check box
not selected. The ZX-1 will measure radius of curvature, apex offset and surface
roughness for a blank PC ferrule. It will measure radius of curvature, apex offset, angle of
polish, key error and surface roughness for a blank APC ferrule.

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

PMS.INI x|
MT | Angled T | TR | wihite Light (MT Measurements) |
pc | aPc | FAaT | aFc | FFC | aFFC SampleType | Auo | hstrument Setp
Sample Name: IDORC
Sample Typge———————————————— —Special Cases
© [PC)  Physical Contact [~ Counterbore 2 Pixel radius scale factar
& (APC)  Angled PC ¥ iFemile Blank
™ (FLAT) Flat Connectar - S
© (AFC)  Angled Flat Connector EREHIS 3SRl
 (FFC)  FlatFiber Cleave r Mon-intuitive IEC sign reversal of fiher height
" (AFFC) Angled Flat Fiker Cleave friHICE et Gl

Enable |
I 125 Display Mask for Fiber Diameter

OK I Cancel

Figure 20.

Y ou will need to enter a password to enable this feature and will receive awarning of the
consequences as follows.

*Yarning — Serious consequences™ m

Changing to this mode can have a significant effect
on subseguent measurements and results.

DK =l am aware of all possible ramifications of
this action and want to proceed amyway.

Cancel = Cancel

Cancel

Figure 21.
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Making Measurements On A Glass Ferrule

To make measurements on aglassferrule it is necessary to select this option from the
type pull-down menu as shown in figure 22.

| Type, View MT
| v PC%

APC..

Flat...

AFC..

FFC..

AFFC..

v GlassFerrule

Figure 22.

During a standard measurement, the ZX-1 software locates and finds the center of the
fiber. Thisis not possible in the case of a glass ferrule as the reflectance from fiber and
ferrule will be almost identical, with no highly defined boundary. Once selected a
warning will be given on the screen. If you are certain that you want to measure a glass
ferrule select OK.

***YWarning — Serious consequences™™ m

Changing to this mode can hawve a significant effect
on subseguent measurements and results.

OFK = lam aware of all possible ramifications of
this action and want to proceed arnyway.

Cancel = Cancel

Cancel

Figure 23.

The operator will be presented with three choices after activating the measure routine.
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Measuring Glass Ferrules m

Ifwou hawe afiberwith a ceramicferrule ofthe same size as the glass
ferrules vou will be measuring, please insertitnow. Once the
automated fiber finder determines the location and size of the fiber, do
notchange the position of the chuck, since these parameters will be
used for subsequent glass ferrule measurements.

| hawve & ceramic ferrule
¢ ofthe appropriate size

Ifwou DO MNOT hawve a ceramic ferrule of the appropriate diameter,
I'wantto use the center of | vour only choice is to manually center the fiber within the circle and

the screen crosshairs on the scredy. The reliahility of the apex offset will
depend on how closely'the fiber is aligned with the circle.

Cancel and Return later | Let me think about it.

Figure 24.

If the operator has a ceramic ferrule of the same diameter they will receive confirmation
on the screen that the center position has been updated.

PMS i

& Center location and Area for measurement of Glass Ferrules has been updated

Figure 25.
If the operator selects to use the center of the screen they will receive areminder on the

screen before the first measurement that the software will not automatically find the
center of the fiber.

PMS E2

& Just & reminder— Mo Automated fiber find — Using Center of Screen

Figure 26.
As an added notification that the operator isin glass ferrule mode, Glassis displayed in
the bottom right hand side of the status bar.

] |Default

Figure 27.
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The Toolbar

The toolbar icons along the left-hand side of the screen perform many functions. These
are enabling live video, initiating measurements, displaying resultsin awide variety of
formats, changing the system setup, saving and printing results.

The function of each icon is described below:

Measure Red | con

MEASLRE

RED

The Measure RED icon is used to initiate a standard measurement. Before pressing this
key, ensure that there are high contrast fringes being displayed on live video in the
interferometric mode. The right mouse button executes the measurement sequence from
anywhere on the active window if the system is already displaying live video.

Video | con

W IDEL)]
[avi—m o]

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

| nspect | con

Q

INSPECT

Thiswill display the captured inspection image from the last measurement performed, or
from the last OPD file opened. This button will toggle between three different displays.
Thefirst display shown in figure 28 is the composite image. During the measurement
sequence, the software captures 2 images at different intensities as determined by the
source settings in the ZX-1 control panel. Cutting and pasting the fiber image into the
ferrule image generates the composite image.

If the Inspect icon is selected again it will then display the image with the intensity
settings for the ferrule. When the icon is activated for the third time it will display the
ZX-1 PM S5 Software Manual Version 6
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image with the intensities set to show details on the fiber. These are shown in figures 29

and 30.

=]

k)
[cOnTROL|

THSERT ||[ RO

LOSS/ER .
1

dB Bi||_arex

7

Samwie Trpe: (PC]
Physical Cortact
Samwle Name

DORG

Sare ID:

12343

Fitiny Resions DIE/FIA:
2501140 150 11000 um

Radius of Curvatre:

mm S
(Assym 310 9% @60 3 deg)

Apex Offset

T7.82um

+0. 842 degrees

Bearing 297 ¥ degrees

-

»

Fiber Heioft

Sphere -157.0 hin
(IEC min 1242 nm)
Plane_+43 i nm

Fiber Roughness:
Fa nm
Femile Roughness:

Fa G nm

Fiber/Epoxy Diameter
132.0um

Phase Measurement System.

iBsten| | A& S B0 [|[Eeus 1230

! Snagh Capture Prev..

Figure28.

DELETE

HisToRy |[| =3
4 SCREEN

INSERT UL

dB's| g

) - .

[Pc |Default

[HighRes [HF:2

-

» K23

Sarmle Tups: (PC)
Physical Corfact
Sarmple Name:
DORC

Sare ID

1234

Fitting Recions DVE/FIA:

Radius of Curvature:

Bssym 10 % @603 deg)

250 J 140 450/ 1000 wrn

Paex Offcet
T1.82um

048 dearees
Bearing 2471 dewrees

Fiber Heioht
Sphere 1570 nm
IEC min 1242 v

Plane_+43.6 rrn
Fiber Roughness:
nm
Fa 4 nm
Femule Roushness:
nm
Fa binm

Fiket/Enacy Diateter
Dum

Snaglt Capture Prewi.

Figure29.

doPMS 4131234 |

21

[PC! [Default

|High Pes. HF:2
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PMS 413 — 12345 — (HF: rc\Results\Zx1 013101 0907 csv) -[a LI

Eile  Edit Mode Type Wiew MT Tools AboutPWS.
= — d

Sample Tune: (FC)
Physical Cortact

Sarnple Matne:
DORG

Sarple |D:
125345

Fitin Resions DVE/FiA:
260 1140 ¢ 50 1000 um
Radius of Curvature:
10.08 mm

{Assym -3.0 % @603 deg)
Apex Ofiset:

782 um

+0.442 dearers
Bearing 257 1 degrees
Fiher Heioht

Spherz 157 nm
(EC min 1242 nrr)
Plane_+436rm

Fher Roushness:
Ra m
Ra G
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Figure 30.
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Fringelcon
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@ BT [ ara_tom
Figure 31. The Fringe Screen For A PC Connector

The Fringe screen comprises of afrozen interferometric image with acircular cross hair
to indicate the center of the fiber and a square cross hair to indicate the position of the
apex. The results for the sample under test are displayed down the right hand side of the
screen. The yellow circles show the fitting regions used for the measurement D, E and F.
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The 2D Converted Surface

=

The 2D Converted Surface icon displays the 2D surface normalized to the fitted sphere.
This display will clearly show the fiber height and any local deviations from the spherical
fit.
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Figure 32.
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The 2D Icon

&

The 2D icon is used to display atwo-dimensional map of the sample surface as shown
below in figure 33.
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Figure 33. 2D Display.

The XY profile maps are cross-sections taken through the surface at the positions
indicated by the cross-hair cursors. Moving the mouse to any position on the two-

dimensional map and clicking the left mouse button will cause the XY profilesto be
updated for the new co-ordinates.

It is possible to zoom in on any part of the 2D display. This can be achieved by using the
mouse wheel or selecting the right click on the mouse. The 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 isaso possible to obtain areadout of distance between 2 points on the 2D surface and
the maximum height between these 2 points. To activate this function move the cursor to
the desired first point that will become the anchor point. Select and hold the right mouse
button down and drag the cursor to the desired second position. A box will appear in the
bottom right hand corner of the screen displaying the distance between the 2 points, the
height and co-ordinates of the second point and the height and co-ordinates of the highest
point on the surface between the 2 points.

A white cross also indicates the position of the highest point on the surface. It is possible

to scan across any point on the surface and the display will update automatically as you
move the mouse.
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Figure 35.
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The 3D Mesh | con

EJ

MESH

The 3D Mesh icon is used to display athree-dimensional map of the surface of the
samples end face.

= PMS 4.13 — Untitled — (HF: C:\Dorc\Resulis\Zx1 013101 1305.csv) : _ ol x|

Sample Type: (PC)
Physical Contact
Sample Mate:
DORC

Sample 1D:

Fiing Resions DIEAFiA:
2504140 150 21000

Fadies of Curvabre:
10.17 mm [pass]
sy 3.0 % @505 dey)
Apex Offset

7654 um
+0.833 desrees
Bearing 257 § desrsss

Fiher Heieht

Sphers IECH+155 9
IEC min +123.2 nm

Plane_+4.0 trn [Pass]

¥ Fiber Roughness
’%’i«»u"‘:‘u o
IR i

R Forde Faioss
A ol T

RS
lcontrRoL]|| seTuR 0‘:‘:’:‘:‘§ Ra B rim
%

Fiber/Epaxy Diameter
DELETE 321 um P

FROM
HISTORY

7

SCREEN

NSERT NULL
LOSS/ER
1

&

S| srEx

FPhase Measurement System \PC |Delau\t |H|gh Res |HF 1

[fc k=20 3t H {31 Snagh Capture Pravi. | {5 PMS 4.13 — Untitl.. fPREE 257rM
Figure 36.

The image can be rotated to any three dimensional position. Simply use the left mouse
key to select any part of the 3D image. The display will change to a three-dimensional
wire frame of abox as shown in figure 37. Whilst holding down the left mouse key, drag
the image to the desired viewing angle and then release 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

HI-RES

The 3D Hi-Resicon is used to display arendered full screen three-dimensional map of
the surface of the samples end face. The image can be rotated around the center of the

and tilted up and down by using the buttons

fiber by selecting the buttons

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

Thiswill return the image to its original rotational position when 3D Hi-Reswas
first selected.
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Figure 38. 3D Hi-Res Display
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To exit thisdisplay, select the Normal button.

Scratch

The Scratch Icon activates the scratch analysis routine.
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Figure 39.

The blue circles are the zones defined under the Scratch Tab.

Scratch Parameters

—Diameters
Zone | Minimum  Maximum
(urn) )
Fa | o [61
¥ B (1 Jio
Fic | [1as | [0
VD 250 375

Figure 40.

ZX-1 PMS5 Software Manual Version 6
02/08/02



Features circled in Green indicate surface defects that are smaller than those defined in
the Pass/Fall criteriaas shown in figure 41, in the Scratch setup menu and therefore do
not constitute afailure. Features circled in red are larger than those defined in the Scratch
setup menu and are therefore considered “Bad”.

— Pass/Fail Criteria
Mumber Width Length  Depth Area  Total Area
furmj furn) {nm) fum”™2) fum”™3

I0 I0 [0 |o o I0

1o |2 |5 |50 |30 {200

1o |5 1o |25 {50 {300

o |5 1o {100 oo l400

Figure4l.

The details for each zone are listed at the bottom of the results screen. Included in the
results are the total number of features for each zone, the number of “bad” features and
the total surface area of all the features found for each zone.

By placing the mouse pointer over afeatureit is possible to display the depth or height,

surface area and the index number of that feature. Thisis shown below in figure ##.

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

v Show an converted 2D

v Show an 2D

Figure 42.
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Quad Display

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

—Image to display with results—
C QuAD
Inspection
Scratch
bovie

2D
2 D Conwverted
iD

3D HiRes

53 B i i im e B3 By
R BT R PN

Figure 45.
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Figure 46.

Each window of the Quad has full functionality and it is possible to Zoom In or Out on
the individual display by using the scroll wheel or the left button on the mouse.
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Print History | con

X%
H |§

The History icon prints out the history file. The history fileisin atabular format with one
row of data per measurement. All of the measured parameters will be displayed along
with aP for passor F for fail. Thisformat is most useful for production environments
where a hard copy of the resultsin a compact format is required. If the Preview History
Report was selected in the Setup menu, then a print preview window will open in Excel.
At thispoint it is possible to check the report, print the report or save the report by using
the buttons at the top of the print preview window. If you select Save or Print/Save, the
filewill be saved in the Results directory as named. The Results directory is a sub-
directory of the DORC directory.

| | (XRTYIMNII®  Cioce | Pint | Seve| Prn/Save

DORC
GC History Report - Surface Topography
DORC: 241 Amay Serial Number: 23553440

T

Preview: Page 1 of 2 ==E [ I
Figure 47.

If the Preview History Report was not selected then the results will be automatically
sent to the default printer.
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Print QC Report | con

@

&C

The QC icon prints a one-page report for the last sample measured. The report will
contain the last displayed image along with all the measured parameters. The report will
also contain the pass/fail limits entered in the Setup menu. If al the parameters pass, a
large green Pass will be displayed at the top of the report. If one or more of the
parametersfail, ared Fail will be displayed at the top of the report. A typical report is
shown in figure 48. After previewing the report you have several options. Y ou can
choose to either Close the report by selecting the close button or print the report by
selecting the Print button. Y ou can also choose to save the report as an Excel file by
selecting the Save button or you can choose to print and save the report by selecting the
Print/Save button.

Dorc/Excel Control Panel Close | Print. | Save | Print/Save |

Quality Control Report
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Figure 48.
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Save JPG.

SANE

-
-

* JPG

The SAVE JPG. Icon saves the image as defined in the Setup M enu under the Auto tab
asaJPGfile.

Save | con

SAVE

#*#.0FD

The Save icon activates an additional dialog box allowing the current measurement to be
saved in full. Measurements saved using this key are saved in such away that they can be
completely reviewed at alater date. When saved, these files must have the file extension
OPD. When opened at alater date it will be possible to see dl of the display formats as if
the measurement had just been made. To save a measurement in this way uses
approximately 720K B for alow resolution image and 1.4Mb of disk space for a high
resolution image. It is therefore not recommended for every measurement in a production
environment.

ZX-1 Control Panel

ZH-1
CONTROL

The ZX-1 Control icon allows the operator to control al of the ZX-1 front panel
functions directly from the computer. In addition, it is also possible to manually move the
PZT to estimate fiber height for connectors with a large undercut or protrusion. The front
panel controls on the ZX-1 are disabled whilst in the software ZX-1 control panel. The
intensity levels used by the ZX-1 to perform measurements are set using the controls
found under thisicon. The procedure for setting the intensities is described below.

e Select the ZX-1 Control icon. 2% The zX-1 control panel will be displayed
(figure 49).
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ZX Control

hode |
I Fringe
iota Yihite |

Intensity  PZT

Figure 49.

The Mode button allows the operator control of the ZX-1 from the software. The
options are Fringe, Inspect Ferrule or Inspect Fiber. The current mode is displayed in
the box under the Mode button.

To ensure that the ZX-1 has the correct settings for intensity, select the All button
under the source slider control. The system will cycle through each measurement
mode and set the intensities automatically. To select the correct intensity for one
mode only select the Auto button.

If your system has the extended range option it is possible to select Goto White and
repeat the above steps after selecting the button.

When making any changesit is necessary to select Update on the control panel.
When the software exits you will be asked for your level 2 password to update the
new values.

Note: It isonly necessary to update or check these values if the connector ferrule
material has changed since the previous intensity settings. It is not necessary to check
these level s before each measurement.
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SETURP

The Setup icon is used to display the Setup menu for the ZX-1 as shown below in figure
50.

PMS.ini and PMS.ids
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Create Mew Part ID #PartiDs I il

Delete Part 1D

LED Intensities
’75' Default € Custam

o |

Cancel |

Figure 50. Setup Menu.

The Setup menu allows the operator to access, display and change all of the ZX-1's
measurement options, pass/fail limits and calibration parameters. It is possible to set up
the measurement options, pass/fail limits and fitting regions for each individual sample
type. These are found under the individual tabs PC, APC, FLAT, AFC, FFC and AFFC.
If an operator makes any changes in the Setup menu they will be prompted for their level

1 password.

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

PMS.ini and PMS.ids

e

x|

PC APC | FLaT | aFc [ | AFFC
MT | Angled MT | TR | white Light (MT Measurements)
Sample Type | Auto | Instrument Setup I Scratch
Sample MName: IDORC
—Sample Type —Special Cases
& (PC)  Fhysical Contact ™ Counterbare I ¢ |\Pixeltadius scale factor
C (APC)  Angled PC " Ferrule Blank
" (FLAT) Flat Connectar -
®EE Al s HleRen @ el el
" (FFC) FlatFiber Cleave Maon-intuitive IEC sign reversal of filber height
 (AFFC) Angled Flat Fiber Cleave AeBlls5n SRiEtea dnby

I 125  Display Mask for Fiber Diameter

oK | Cancel

Figure51.

This section allows the operator to select the sample type to be measured. The
abbreviation for the sample type selected is always displayed in the result column. The
dialog box labeled Sample Name, currently showing "DORC", may be selected and
changed at will by the operator. This box may be used to enter the description type or
batch of the connector under test and will appear at the top of the result column. This
name can also be entered from the File Menu.

— Special Cases
™ Counterbore I—: Fixel radius scale factar,
™ Ferule Blank
™ Measure Glass Ferrule

Mon-intuitive IEC sign reversal of fiber height
iApplies to spherical only)

Enahble

Figure 52.
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Special Cases Section

It is also possible to measure ferrule blanks (ferrules with no internal hole). To measure
ferrule blanks the ferrule blank box must be checked in this section. For full information
read the section labeled “Measuring Ferrule Blanks’

To measure glass ferrules, check the M easur e Glass Ferrule box. A full description of
the procedure to measure glass ferrulesis detailed under M aking M easur ements On
Glass Ferruleslater in this manual.

If following Telcordiaor IEC procedures fiber height is defined as either Under cut (+U)
or Protrusion (-U). We believe that this sign notation is very confusing but if desired the
user can select this option by checking the box referring to Non-Intuitive |EC sign
reversal of fiber height in the software to follow these standards. Note that thiswill only
change the sign for the spherical calculation of fiber height.

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

¥ Fiber Undercut (Spherical)

 Fixed & [ECYariahle |u |50 |-50

Figure53.

PC Tab

Under the PC tab it is possible to set all the parameters for a PC connector. These
parameters will be used when PC has been selected as the sample type. The pass/fail
limits can be changed for Radius of Curvature, Apex Offset, Fiber Height using the
spherical fit, Fiber Height using the planar fit, Angular Offset, Fiber Roughness (Rq),
Fiber Roughness (Ra), Ferrule Roughness (Rq), Ferrule Roughness (Ra) and Fiber/Epoxy
or Hole diameter. It is also possible to choose which measurement parameters will be
displayed with the results. Removing the check from the Measurement check box
disables the measurement parameter. If you do not wish to display the pass or fail simply
remove the check from the Display Pass/Fail check box.
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PMS.ini and PMS.ids i x|

Sample Type | Auta I Instrument Setup | Scratch
MT | Angled MT | TR | swhite Light (MT Measurements)
PC | apc | FLaT | arc | FrC | aFFc

[FC) Physical Contact

tMeasurement Maminal Minimum Maximum Units Diameter of Fitting Regions  Units
: [16 [7 [25 mm Fitting Atea (D) W um
v Apex Offset IU IU |5IJ urn Extracting Area (E]  [140 urn
v FiberHeight (Spherical) Averaging Area (F) IED— um
 Fixed & |[ECYariable ID -100 |1IJD nrm Aperure (A IW Lm
¥ Fiber Height (Planar) fo -10 [z00 nm
v Angular Offset R%D -0.2 ID_Z degrees —PartD
¥ Fiber Roughness (Ra) ID ID IED nrm IDefauIt ﬂ Current 1D
¥ Fiber Roughness (Ra) {0 o |50 nm | Mew D
Iv¥ Fetrule Roughness (Rg) ID ID IED nm Erogie MenEarim #PartiDs |_1
¥ Ferrule Foughness (Ra) IU |U |5|J i Delete Fart 1D
v Fiber/Epoxy or Hole Diameter ID |123 |‘|35 um LED Intensities
¥ Display Pass/Fail ’76 Uzl & Gl

QK | Cancel |

Figure 54.

If you wish to follow the latest Telcordia or IEC standards for fiber height it is necessary
to select IEC Variable as shown above. When selected the minimum fiber height box is
grayed out as the software will use aformulato find the minimum fiber height based on
the radius of curvature.

Thisformulaused is.- Undercut = -.02R® + 1.3R? — 31R + 325. The maximum alowable
undercut is—125nm.
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Fitting Regions

By changing the diameter of the fitting regions (or regions of interest), it is possible to
conform to international standards. The regions are defined as fitting area D, extracting
area E, and averaging areaF. A pictorial view of D, E and F is shown in figure 55. If the
Show D/E/F/A box is checked in the Auto Tab then the fitting regions will be displayed
asyellow circleson al of the result displays.

Y

A

}#-nrno

y,

I Fitting Area

TN

\
\ /
\ /

Extracting Region Avesging Area Extracting Region
Ferrul
Fiber errue
Adhesive
Figure 55.

The Aperture A is unigue to Direct Optical Research and is not defined by standards
organizations. The diameter defined under this heading, will be the total area of the
captured data used to cal culate the connector parameters. This value cannot be less than
thefitting area D. The aperture is used to exclude data outside of the defined diameter, A.
The data excluded will not be used for calculating any of the connector parameters.
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APC Tab

Under the APC tab it is possible to set all the parameters for an APC connector. These
parameters will be used when APC has been selected as the sample type. In addition to
all the parameters found under the PC Tab, it is aso possible to set limits for Angular
Offset and Key Error when measuring APC connectors. The angle set on the tilt
micrometer is also entered into the tilt offset on micrometer box found under the APC
tab. It is also possible to change the diameter of the fitting regions used for calculating
the parameters of an APC connector.

PMS.ini and PMS.ids . = x|
Sample Type | Auta I Instrument Setup | Scratch
MT | Angled MT | TR | swhite Light (MT Measurements)
PC APC | FLaT | arc | FrC | aFFc
(AP Angled Physical Contact
tMeasurement Maminal Minimum Maximum Units Diameter of Fitting Regions  Units
f10 [5 [12 mm Fitting Atea (D) W um
v Apex Offset IU IU |5IJ urn Extracting Area (E]  [140 urn
v FiberHeight (Spherical) Averaging Area (F) IED— um
 Fixed & IECVariable [0 S nim Aperture (4) [1oo0 | um
¥ Fiber Height (Planar) fo -10 [z00 nm
v Angular Offset ID -0.3 ID_3 degrees —PartD
Tilt offset on micrometer IB— degrees IDefauIt LI Current1D
v Key Error |D -0.5 |D_5 degrees | MNew D
¥ Fiber Roughness (Ra] ID ID IED Al Create MNew Part D # PartiDs |_1
¥ Fiber Boughness (Ra) IU |U |5|J i Delete Fart 1D
¥ Ferrule Foughness (Fo) !D ID IEU nm LED Intensities
v Ferrule Foughness (Ra) ID ID ISD nm ’7(: Dsietli 2 Cassion
V¥ Fiber/Epoxy or Hole Diametar ID |123 |135 um
v Display Pass/Fail

QK | Cancel

Figure 56.
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Flat Tab

Under the Flat tab it is possible to set all the parameters for a Flat polished connector.
These parameters will be used when Flat has been selected as the sample type. As aflat
polished connector is not spherical in shape, then measurement parameters such as radius
of curvature, apex offset, bearing and fiber height (spherical) will not be valid. The
measurement parameters available on aflat polished connector are Fiber Height using the
planar fit, Angular Offset, Fiber Roughness (Rq), Fiber Roughness (Ra), Ferrule
Roughness (Rq), Ferrule Roughness (Ra) and Fiber/Epoxy or Hole Diameter. These are
shown below in figure 57.

PMS.ini and PMS.ids T - x|
Sample Type | Auta I Instrument Setup | Scratch
MT | Angled MT | MT-RJ | swhite Light (MT Measurements)
PC | apc FLAT | arc | FrC | aFFc
[FLAT) Flat Connectar
tMeasurement Maminal Minimum Maximum Units Diameter of Fitting Regions  Units

: IU |-1U Imﬂ nm Fitting Area (D) IF um
Vv Angular Offset IU -0.2 IU.2 degrees  Extracting Area (E) |140 um
v Fiber Boughness (Ro) !D ID IED nm Awveraging Area (F) IEU— urm
v Fiber Roughness (Ra) ID ID |5IJ nrm Aperture (A IW urm
v Ferrule Foughness (Ra) ID ID IED nrm
¥ Ferrule Foughness (Ra) ID ID IED nrm —PartlD
¥ Fiber/Epoxy or Hole Diameter !D |123 |135 um IDefauIt LI Current 1D
[¥ Display Pass/Fail | New D
Create Mew Fart 1D #FartiDs |_1
Delete Part ID
LED Intensities
% ’75' Default € Custom

QK | Cancel

Figure 57.
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AEC Tab

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

PMS.ini and PMS.ids i x|
Sample Type | Auta I Instrument Setup | Scratch
MT | Angled MT Y | swhite Light (MT Measurements)
PC | apc | FLaT AFC | FrC | aFFc

[AFC) Angled Flat Connectar

tMeasurement Maminal Minimum Maximum Units Diameter of Fitting Regions  Units
IU |-1U Imﬂ nm Fitting Area (0 IF um

Vv Angular Offset IU I—U.E IU.5 degrees  Extracting Area (E) |140 um

Tilt offset on micrometer IB_ degrees  Awverading Area (F) IEU— urm
v Key Eror ID 0.3 IIJ.3 degrees Aperura (A) IW urm
¥ Fiher Foughness (Rg) ID ID IED nm
¥ Fiber Foughness (Ra) ID ID IED nm — PartiD
v Ferrule Roughness (Rq) ID ID IED nm IDefauIt ﬂ Current|D
¥ Ferrule Boughness (Ra) ID ID ISD nrm I MNew (D
I Fiber/Epaxy or Hole Diameter |0 [123 [135 um Craate Mew Part D #PaiDs |_1
v Display Pass/Fail % Celete Part 1D

LED Intensities
’75' Default € Custom

QK | Cancel

Figure 58.
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FEC Tab

Under the FFC tab it is possible to set all the parameters for aflat fiber cleave. These
parameters will be used when FFC has been selected as the sample type. Asthe
measurement is made on a bare fiber, the only fitting regions available are the Aperture
settings. The measurement parameters available for afiber cleave are Angular Offset,

Fiber Roughness (Rq), Fiber Roughness (Ra) and Fiber Diameter.

PMS.ini and FPMS5.ids

x|

Sample Type Auto I Instrurment Setup | Scratch
MT Angled MT | MT-RU | White Light (MT Measurements)
PC APC | FLaT | aFc FFC | arFFc
(FFC) Flat Fiber Cleawve
heasurement MNominal Minimum Maximum Units Diameter of Fitting Fegions  Units
ID 0.5 ID.E degraes  Aperures (&) IW urm
¥ Fiber Foughness (Ra) ID ID IED nm
v Fiber Roughness (Ra) ID ID IED nm
¥ Fiber Diameter {0 [124 [126 um s
¥ Display Pass/Fail
—PartID
IDefauIt LI Current 1D
| NewID
Create Mew Part 1D #FartlDs |_1
Delete Fart 1D
LED Intensities
& Default € Custom
618 | Cancel
Figure 59.
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AFFC Tab

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

PMS.ini and PMS.ids x|
Sample Type | Auto I Instrurment Setup | Scratch
MT | AngledMT | MT-RU | whits Light (MT Measursments)
PC | aPc | FLaT | aFc | Frc AFFC
[AFFC) Angled Flat Fiber Cleave
heasurement MNominal Minimum Maximum Units Diameter of Fitting Fegions  Units
|0 [0s o5 degrees  Apeture (4) W urmn
Tilt offset on micrameter IB— degrees
¥ Key Error ID -0.3 ID_S degrees
v Fiber Foughness (Ro) ID ID ISD fim
¥ Fiber Roughness (Ra) {0 [o |50 it
¥ Fiker Diameter fo [124 | [126 urm _PartiD
Iv Display Pass/Fail IDefauIt LI Current 1D
| NewID
Create Mew Part 1D #FartlDs |_1
% Delete Fart 1D
LED Intensities
& Default € Custom
618 | Cancel
Figure 60.
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Auto Tab

The Auto tab contains access to the following functions:

Changing passwords, choosing which image will be displayed after the measurement has
been completed, setting up an automatic sequence of measurements, changing the
resolution used for the 3D displays, options for printing, saving and displaying data.

PMS.ini and PMS.ids x|
PC APC FLAT | aFc | FFc | aFFc
MT | AngledMT | MT-RJ | whits Light (MT Measursments)
Sample Type Auto | Instrurnent Setup I Scratch
—Image to display with results —  —~1D's —Wwidea Sampling Change passwords
O auAD ™ Insist on Sample 1D ' Every point
' ¢ Inspection I Retain Sample ID  Ewery Znd point &l
' Seratch ™ Auto Ine. Sarmple 10 Level2
O Movie _ — BepeathMeasurments
o Extract Sample Type & (Sin le Fiber Onl )
o o d Part D fram Sample ID - i
E{ e [i Mumber
:; ; g B Converted —Zoom (for Single Fiber Only)— |D Intenval (sac)
; |2 = Default zoom
. 3DHiRes j — JFG Images
@ I_ Cluality
— Histary File and Reports fi ﬂ Default LIVE zoom s Por L)

Create a new histary file
at program star-up
Create new history file
after printing fram FS
ar

Use ParlD for name of
history file

v

¥ Preview OC Report
¥ Preview Histary Report
¥ History Statistics

|4 30 Sampling intereal

I Show D/E/F/A
Frampt far Inserion Loss
and Backreflection

" Retain comment

— IV Warn if small filber

124 Min. fiber diameter

Histary File ||C:\DORC\RESULTS'\Z><‘I 0131071 0907.C5Y

= Active Window
& AW + Besults *
" Entire Screen

el icNie e

" Besults only &

Cancel

o ]

Figure61.
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Changing Your Password

It is possible to change the level 1 and level 2 passwords from the default values of
DORC1 and DORC2. To change the level 1 password select the Level 1 button. Y ou will
be prompted for your L evel 2 password as below in figure 62.

Lewel 2 Password
I Cancel |

Figure 62.

Enter your Level 2 password and select OK. A dialog box will appear asin figure 63.
Enter your new password in the New Password box and confirm your password by
entering it again into the Confirm new password box. A password must have 4 or more
characters. Select OK. If both passwords matched and contained 4 characters or more
then computer will close the dialog box.

Set password m

MNew password

i
Confirm new password

l‘“‘“‘“‘“‘“‘ Cancel I

Figure 63.

If the passwords were different or contained less than 4 characters then an error message
will appear asin figure 64. If thisis the case then simply repeat the above procedure. Do
not forget your passwords. In the unlikely event that the passwords are forgotten then
contact Direct Optical Research for further assistance.

PMS

& Passwords were not identical or were not long enough.

Figure 64.
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Sdlecting the Default Results Screen

It is possible to choose which screen will be displayed on completion of a measurement.
Simply highlight the bullet next to the desired display as shown in figure 65. If you select
the Quad display then you can check up to a maximum of 4 displays.

—Image to display with results —
 QuUAD

T Inspection

" Scratch

" Movie

2D

2D Convered
3D

T 30HiRes

o = e =

Figure 65.

Setting Up an Automatic Measurement Sequence

It is possible to set up the ZX-1 to make a specified number of measurements with a
defined interval between subsequent measurements. Check the Repeat M easurements
box and enter the number of measurements to be made in the Number section and the
desired interval in secondsin the interval box as shown in figure 66.

r Repeat Measurments
(Single Fiber Onky

Murnber

[o Interval (sec)
Figure 66.

After entering the desired values select OK. When the Measure LED icon or Measure
White icon is selected, the computer will ask if you wish to begin the sequence as shown
below in figure 67.

PMS

Stant sequence? Ny fN)
se the escape key to terminate secquence once started,

there will be a delay in response.

Figure 67.

If you wish to abort the sequence once started, use the Esc key on the keyboard.
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History Reports and Print Options

This section of the Auto menu determines how measurements will be saved and printed.
All the measurement parameters including Sample name and 1D are saved automatically
in ahistory file. Unless otherwise specified by the operator, thiswill be named by default
ZX1 MMDDYY-HHMM.CSV, where MM isthe month, DD the day, YY the year, HH
and MM the time the measurements were made.

However if you have selected Use PartI D for name of history file then thiswill become
the file name in which the results are stored.

Thefileis automatically linked to Excel and will be in a comma separated values format
(CSV). It issaved by default in the directory RESUL TS that is a sub-directory of the
DORC directory unless otherwise specified. Measurements are appended to the samefile
name unless either of the two check boxes shown in figure 68 are selected. These will
either create a new file name when the PMS program is started or after the history fileis
printed or both.
The operator has the option to preview the QC and History reports before they are
printed. If print preview is required, a check mark must be placed in the Preview QC
Report or Preview History Report check box. If the History Statistics is selected the
History report will automatically calculate the statistics for the results contained in the
history report.

—Histary File and Repaorts

- reate a new history file
at program star-up
- reate new history file
after printing from Ph3
ar
Use ParlD! far name of
histony file

¥ Preview QC Report
¥ Preview History Report
¥ Histary Statistics

Figure 68.
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It is possible to change the default zoom used for live video and displayed results. The
original settings are shown in figure 69 and are 2 for any result display and 1 for live
video.

Zoom (far Single Fiber Only)

|2 ilDefaultzc:Dm
|1 ilDefault LIVE zoom

Figure 69.

If adifferent resolution is required for the 3D Hi-Resimageit is possible to select the
sampling interval displayed by changing the number in the box below next to the label
3D Sampling interval.

If the Show D/E/F/A is checked the fitting regions will be displayed as yellow circles on
the results screen.

If you wish to prompt the operator to enter the Insertion Loss and Backreflection after the
measurement has been completed or you wish to retain the comments entered from the
previous measurement then the relevant box should be selected.

I4 3D Sampling interval

v Show DJEF/A
Fromptfar Insertion Loss
and Backreflection

" Betain comment

Figure 70.

Small Fiber Diameter Warning

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

v Wam if small filber
’7124 bin. fiber diameter

Figure71.
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Creating aHistory File

Rather than using the default file name and path it is possible to choose afile name and
path to store the results. This can aso be performed from the main PMS window from the
Eile pull down menu.

History File | IC:RDDrE\ResuItS\,ZM 0725498 1154.C5%

Figure 72.

To define anew file name or path, select the History File button. Thiswill then display
the Open dialog box as shown in figure 73.

Open

Look in: Ia Results

% LCReporthata E'><1 0325938 1332
B8 741 082498 1205 Z>=i1 092598 134
8.1 741 082498 1206 Dﬂ 092838 1557
B8 741 182598 1427
8.1 741 091798 1621
8.1 741 192598 1054

File name:  [batch 1234 Open |
Files of type:  [History File: (- csv] =l Cancel |

Figure 73.

It is now possible to choose or create afolder and filename in which to store the
measurement results. In the example above a filename “batch 1234 was chosen with the
file being saved in the Results folder. It is also possible to open an existing file at this
point. Any new measurement results would be automatically appended to the bottom of
thisfile.

Once the required details have been entered select the Open button.

The PMS program will confirm the filename and path as shown in figure 74.

Histary File IE:HDDHE"-.FEESULTS"'.I:uatch 1234 caw

Figure 74.
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If the Insist on Sample I D box is checked then it is not possible to make a measurement
without entering a sample id. If you try to take a measurement the following warning
dialog box is displayed.

PMS AN (3¢}
by

& bust enter a Sample 1D before taking a measurement.

Figure 75.

If the Retain Samplel D box is checked the last Sample ID entered at the bottom of the
live video window will be retained for the next measurement. Thisis a useful feature
when measuring a series of connectors whose 1D only changes by the last digit. With this
option selected it would not be necessary for the operator to type in the whole ID number
for every measurement.

If Auto Inc Sample D is selected the Sample ID isretained and the last number in the
string isincreased by 1 automatically.

Many suppliers now have multiple requirements from their customers that may define
different pass/fail limits or fitting regions. To ensure that the correct Part ID has been
selected it is possible to embed this Part ID in the sample ID. If the Extract Sample
Typeand Part ID from Sample D is selected the software will check the Sample ID to
seeif thereisaPart ID embedded. If it locates a Part ID string it will use all of the
parametersin this Part ID.

—1D's
™ Insiston Sample ID
" Retain Sample ID
™ Autalnc. Sample 1D

i Extract Sample Type &
Fart ID from Sample ID

Figure 76.

Printing and Saving Screen | mages

Under the JPEG Images section it is possible to adjust settings to define the image
quality, what window you want to print or save and the page orientation either Portrait
(P) or Landscape (L). In the example below in figure 77, if the Print Screen icon was
activated the active window and results would be printed in portrait mode at a quality of
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70%. If the Save JPEG icon was selected, the active windows and results would be saved
as a JPEG file with an image quality of 70%.

—JPG Images
W Cluality

(10 Par b
 Active Window (¢
* A + Besults ¢

" Entire Screen
" Results only =

TIE T Y

Figure 77.
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| nstrument Setup Tab

The Instrument Setup tab contains all of the calibration data unique to each ZX-1. Many
of the values have been factory set and will not need any adjustment or calibration. The
only suggested user calibration isthe Calibrate PZT button. This calibration ensures that
the PZT is moving in quarter wavelength steps.

PMS.ini and FPMS5.ids

| FLAT

PC | apc
MT | AngledMT
Sample Type | Ao

Callorate PZT | [552124

Cal. PZT Long Range | 020161

Cal. PZT Scale a5
Cal. FZT Curve v

1669
1663

140
SetVideo Lewvels

1

il

o
(%3]
[x=]

0170234
0.47317

Allow Software
Apex Calibration

=

)

i

| aFc
| MT-RU

Instrument Setup

“olts/Fringe

Yolts Offset

Long Range Volts/Fringe
Long Range Focus (Vaolts)
Long Range Scale Factor

Use PZT curve

* (urn pixel)

Y (um/pixel)

Brightness

Contrast

LED Wavelength (nm)

Long Range Wawalength (nm)

Huorizontal tilt (Radians)
Wertical tilt (Radians)

x|

[ EE | aFFc

| White Light (MT Measurements)
Scratch

Scan Start Wolts)

Scan Stop (Yolts)

Fiber buffer %

[
=

11111

Ferrule buffer min
100

I” Correlation absolute value

1a

Ferrule buffer max %%

|

Correlation srmoothings

Q

v Fiberfferrule absolute value
Fiber smoathings
Ferrule smoothings

Displacement offset

|[]]

Long range offset (nm)

=
o
o5
=]
a
o
o
i
=
o
i
o
a
=i
o
o
=}
ot
=
o

~d

il

Fadius of histogram {um)

IE—EI Max Apex Offsst (Manual) fiherCleaveFPeakOffset
55 fiberPeakDffset
Enable | %
6]:4 Cancel
Figure78.

Calibrating the PZT

Place a PC connector in the chuck assembly. Proceed with optimizing the connector as
for anormal measurement. Ensure that the intensities are set correctly in the ZX-1
Control menu. Select the I nstrument Setup tab in the Setup menu. Select the Calibrate
PZT button. The ZX-1 will automatically check that the PZT is moving the correct
distance and calibrate if necessary. After the calibration is complete select OK. Enter
your password when prompted.
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Scratch Tab

PMS.ini and PMS.ids

PC APC | FLaT | aFc | FFC | aFFc
MT | Angled MT =Y | swhite Light (MT Measurements)
Sarmple Type | Auto I Instrurnent Setup Seoratch

Scratch Parameters

—Diameters —Pass/Fail Criteria
Zane tinimum  taximum Mumber Width Length  Depth Area Total Area
{urn) {urm) {urn) {urn) {nm) um™2) um™2)

v A [0 [E1 jo o i o jo jo

¥ B [51 110 ] |2 |5 |50 |30 |200

v C 145 250 j10 3 j10 |25 |50 j300

¥ D 250 378 j10 3 j10 f100 j100 j400

Sensitivity scaling | 1.00 é’

Iv Display Pass/Fail

[ Show "Raster Scan" while analyzing

¥ Enable Scratch Analysis

Enable

¥ Show on converted 20

V¥ Shaowan 2D

Nate: Scratch Analysis only available if video sampling is setto EVERY POINT.

0K

Cancel

Figure 79.

Under the scratch tab it is possible to define the zones and number and size of defectsin
each zone. The sensitivity scaling can be adjusted to show more or less surface defects

according to a customer’ s criterion. For more information refer to the Scratch section of
this manual.

Delete From History | con

DELETE
FROM
HISTZRY

The Delete From History allows the operator to delete the last measurement made. The
measurement data will still be available in the csv format with the text “deleted” in the
comments field but will not appear on any of the History reports. When thefileis
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converted by the DORC97 macro into an Excel format all results with the text string
“delete” in the commentsfield are ignored. The delete dialog box is shown below.

PMS |

& Delete current history record?

Cancel |

Figure 80.

Print Screen | con

SCREEN

Selecting thisicon will initialize a screen print. The window and format of the print out
will depend on the settings selected in the JPG Images section of the Auto tab in the setup
menu.

—JPG Images
W Cluality

(10 Par b
 Active Window (¢
* A + Besults ¢

" Entire Screen
" Results only =

TIE T Y

Figure 81.
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I nsert Loss/BR | con

INSERT
LOSS/ER

dB's

Selecting thisicon after a measurement has been completed, displays the following
dialog box. It is possible for the operator to enter the insertion loss and back reflection for
the connector just measured along with any comments. Thiswill be displayed on the
history and QC reports.

Please enter Insertion loss/Backreflection results for: . il
Inserion Loss Backreflaction
1310 nrm 1660 nim 1310 nm 1560 nirm
I dB I dB I dB I dB
Comment;
I
Figure 82.
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Calibrating Apex Offset

The Null Apex calibration should be performed after changing chuck assemblies and on a
routine basis to ensure that the system is performing within specifications. It is suggested
that this should be performed at |east once per day.

NULL

To activate the routine select the Null Apex icon from the toolbar. [LAEE:

For optimum results, adjustments should be performed with a mapped reference
connector, available as an option from Direct Optical Research, athough it is possible to
use any spherically polished connector to perform this task. If a Direct Optical Research
reference connector is not available then choose a PC connector with an apex offset
between 20 and 50 microns and aradius of curvature between 10 and 20mm.

After theicon is selected follow the instructions presented. Y ou must have fringes before
pressing the measure button. Asin standard measurement mode the right mouse button
will also perform a measurement.

E PMS 4.12 — Untitled — (HF: C:ADorciResultsiZx1 011801 1620.csv) o = |E| |i|

File  Edit Mode Type Wiew MT Tools AboutPS.

Fillin the pie

Ruatate the connector and click on 'Measure ...' until all the sections of
the pie are green. Each apex will be marked by & blue dot on the video

Measure
(for Software

Correction) screen. (Multiple measurements per section are OK.)
— ChuckQualiy [ %  ComectorApex [ um
M Software CDI’I’E!E‘NDnl— um Ei?giﬁs;g?g&rgstw o
Sample ID: | Comment:
Phase Measurement System. [PC |Defautt |High Res. [HF D
ilsen| @ &5 »E || Gyoore {2 PMS 4.12 — Untit... PETER e

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

I8 PMS 4.12 — Untitled — (HF: C:\Dorc\Resulis\Zx1 011801 1620.csv) _ -|0] x|
File  Edit Mode Type Yiew MT Tools AboutPMS

Fill in the pie

LgSSEJ‘RJR e Measure Ruatate the connector and click on 'Measure ... until all the sections of
dBIS . {for Software the pie are green. Each apexwill be marked by a blue dot on the video
Lol Correction) screen. (Multiple measurements per section are OK )
| 7 Chuck Quality ) Connector Apex um
- Connecter Asymmetry s
Cancel Software Correction urt {i.e. Banana Factor) %
Sample ID: | Comment:
Phase Measurement Systerm. = |Defaunt |High Fes. [HFO
Rsten | @@ > B || Gyoore GoPMS 412 — Untitl... {3 Snagl Capture Frevi PETE®R a3:pu

Figure 84.

Rotate the connector so that the apex liesin the next section and re-focus for fringes if
necessary. If using a chuck with alocking bar it should be un-locked and locked at this
point to ensure that there is no bias in the ferrule position. After this measurement is
complete, the corresponding section of the pie will turn green as shown below.
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I8 PMS 4.12 — Untitled — (HF: C:\DorciResulis\Zx1 011801 1620.csv) ik -|0] x|
File  Edit Mode Type Yiew MT Tools AboutPMS

?

Zr-1 @5’
DELETE @ \
FROM
HIETERY -
SCREEN
THSERT HULL
LOSS/ER . Measura
dB' 5 (for Software
Ll Correction)

Fill in the pie
Ruatate the connector and click on 'Measure ... until all the sections of
the pie are green. Each apexwill be marked by a blue dot on the wideo
screen. (Multiple measurerents per section are OK)

|_2 Chuck Quality % Connector Apex um
- Connecter Asymmetry s
Cancel Software Correction urm {i.e. Banana Factor) %
Sample ID: | Comment:
Phase Measurement Systerm. = |Defaunt |High Fes. [HFO
Rsten | @@ > B || Gyoore |[@> PMs .12 — Untiu... {3 Snagi Capture Previ. | @ELE®R a3rm

Figure 85.

Continue to rotate the connector until all of the segments have changed to green. The
software apex offset will be displayed along with the asymmetry of the X to Y radius.

The chuck quality percentage indicatesif there is any wear present on the chuck
assembly. Generally this number should be larger than 85%. If this number is below 85%
perform the Null Apex again in case one of the points measured was invalid. If the chuck
quality is repeatability below 85% verify that the Connector Asymmetry isless than 3%.
If the connector asymmetry is higher than 3% then try another connector to perform the
calibration. If the chuck quality is still below 85% then contact DORC to have the chuck
repaired.

The final software correction is also reported along with the actual apex of the connector
used for the null apex.
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E PMS 4.12 — Untitled — (HF: C:ADorc\Results}Zx1 011801 1620.c5v)

File Edit Mode Type Wiew MT Tools ﬁhoutPMS
MEASURE

¥

MESH HI:RES

lanAresis|| [CEAD

E@ X@‘

HISTERY: EHE

SAVE SEVE

# JPE *.0P0

=l
2l
Zh-1
lconTro|| seTup
DELETE @
EROM
HISTORY
SCREEN
THSERT HULL
LOSS/ER . Update Mull
dBIS Fefvalues
APEE and Exit

N

Fillin the pie - -
Ratate the cannectar and click on 'Measure .. until all the sections of
the pie are green. Each apexwill be marked by 2 blue dot an the video
screen. (Multiple measurements per section are OK)

Chuck Quality 85.10 % Conneclor Apex 2474 um

L = Connecter Asymmet
Cancel - ; Software Correction|  4.26 um e E'lénan'aFyacmrj 3 2] 2
Sample ID: | Comment:
Fhase Measuremen System. [PC |Default |High Fes. [HF: 1

@ star | E5BE || Bgporc |[@5Pms 472 — Untin_ i Snagh Capture Previ | @EIER 4s0pm
Figure 86.

Select the “Update Null Ref Values and Exit” button. A brief message will be displayed
confirming that the values have been updated.
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I8 Untitled - PMS 4.08
Type Yiew MT Taools AboutPMS

F¥l: Reference Mirror Tilts Updated.

Fg -

File  Edit Maode

Sample 1D:
Fhase Measurement Systam. |PC |Default |HF: D
) Stﬂrtl“ 7 @ H i3l Snagh Capturs Previ | (3] Exploring - Tany 40 | & CMy DocumentsiT | & Untitled - PMS 4.08 ‘ PR 88 10:20 am
Figure 87.

In some cases, especially after a chuck change, it may not be possible to rotate the
connector to fill al of the sections of the pie. If after several measurements the pieis not

being filled in the following message will be displayed.
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R
File Edit Mode

PMS 4.12 — Untitled — (HF: C:ADorc\Results}Zx1 011801 1620.c5v)

Type Yiew MT  Tools AboutPS

MESH HI:RES

*.0P0

SETUR

DELETE @
FROM
TR

SCREEN

| [

L Css/ER .
|

dBE's AFER

Apex offset is too large — Manual Adjustment Necessany

Manual adjustment of the Reference Mirror is necessary.

GoTo
Manual Adjustrment

Fill in the pie
Measure Rotate the connector and click on 'Measure ... until all the sections of
{for Software the pie are green. Each apex will be marked by a blue dot on the video
Carrection) screen. (Multiple measurements per section are OK )
| & Chuck Quality ety Connector Apex 2576 um
- Connecter Asymmetry s
Cancel Sofware Correction| 5471 um {i2. Banana Factar] i) 22
Sample ID: | Comment:
= |Defaunt |High Fes. [HFO

Fhase Measurement Systerm.

R Stﬂrt”J & H [EJDoRc | o PMS 412 — Untitl... | {3 Snagl Capture Previ |

@ELE®R a3epm

Sdlect the

Figure 88.

“Go To Manual Adjustment” button.
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T= PMS 4.12 — Untitied — (HF: C:\DorcyResultsZx1 011801 1620.csv) = —|oO] x|
File  Edit Mode Type Yiew MT Tools AboutPMS

MEASURE M

/i

7
2 Turn X screw 47 deg Cw Reference To Move Apex: Flease do notreposition
DE Mirror Mount Up Y= O connector
F; . Down ¥ — COW
- Use X and ¥ to Canter (um)
L SE A dn
— adjust TILTS. Tum*ﬁscrew)? deg Cv i Delta
L b 20.42 -2090
ﬂ e -10m Jzae
Mag 2064 -34.07

Ieasure

Cancel |

To Mowve Apex 7
Left K= O
Right X — COW

@@ »B || @yoore @oPMS 412 — untitl {3 Snagh Capture Previ @ELE®R aneu
Figure 89.

| Stﬂrtl

The software will indicate the direction and magnitude of each adjustment screw on the
reference mirror to compensate for the calibration error. In the case above it was not
necessary to adjust the Y screw. The reference mirror lies on the right hand side of the
ZX-1. The adjustment screws are accessible through a sliding door and are made using an
M2.5 ball driver. There are 3 possible adjustments, Rx, Ry and Rz. These are identified in
the figure below.
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//J/:&\\Sliding Door
%-Ry o, |
Rz ./

Front Of ZX-1

(@)

Rz

Figure 90.

After making the adjustment select the “Measure” button. The software will track the
changes indicated by the yellow line and update the necessary adjustments to be made on
the reference mirror screws. Make the adjustment shown and select “Measure’”.

Once the measured apex offsets are within the specified limits the calibration will show
the message above and return to the software calibration automatically.
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I8 Untitled - PMS 4.08 _ o] x|
File Edit Mode Type ¥ew MT Tools About PMS

FYIl: Reference Mirror Tilts Updated.
RED 7

Sample 1D: |
Fhase Measurement Systam. |PC |Default |HF: D
il Stﬂrtl“ G = H ol Snagt Capture Previ | [3] Exploring - Tany 40 | & CAMy DocumentsiT | &5 Untitled - PMS 4.08 ‘ PR 88 10:20 am

Figure 91.

Measure White Light | con

MEASURE

WHITE

The Measure White icon activates the extended range measurement. It is only necessary
to use extended range if the sample under test has an instantaneous change in height of
more than 165nm. For standard production connectorsit is usually only necessary to

MEASLRE

perform a standard measurement using the Measure Led icon LE&2_|

To perform an extended range measurement, follow the same initial steps aswhen
making a standard measurement as detailed earlier in the manual under “Making a
measurement”.
From the M ode pull-down menu select Extended (White Light).
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Mode[3Type  View MT  Taool
Single Fiber:
Standard (Red Light)
iV Extended {White Light)

* Muliple Fiber
Figure 92.

MEASLIRE

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

EPMS 4.13 — Untitled — (HF: C:A\Dorc\Results\Zx1 020101 0832.csv)
File Edit Mode Type Yiew MT Tools AboutPMS.. Dorc

Sample 1D: | Comment:
Phase Measurement Systerm {APC \Default |High Res \HF B

Figure 93.

The software will perform ared led measurement and then switch to white light mode.
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EPMS 4.13 — Untitled — (HF: C:\DorciResults\Zx1 020101 0832 csv)
Type ¥iew MT Tools AboutPMS. Dorc

Then press any key when ready (or right click). |

0y
Slelel
SAVE

=

DELETE
FROM:
HIETORY

Sample |D: | Comment:

Phase Measurement Systern.

[BPC  [Defau  |HighRes. HE6

Figure 94.
e Adjust the focus micrometer to ensure that the highest contrast fringe is on the highest
point of the connector. If you are expecting a large undercut, adjust the focus of the
sample so that the highest contrast fringe is on the ferrule surface just outside of the

glue line as shown in figure 95.

Figure 95.

e |f you are expecting alarge fiber protrusion, then adjust the focus to obtain the
highest contrast fringe on the fiber. Thisis shown in figure 96.
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Figure 96.

e |f you arenot sureif the connector has an undercut or protrusion then focusasin
figure 96 above.

e Select Enter on the keyboard or right click on the mouse. The ZX-1 will now acquire
the extended range data set that will take approximately 20 seconds.

¢ If the focus you have chosen is not correct or the fiber height is larger than £6um, the
ZX-1 will display aseries of warnings after the measurement 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 the measurement may be invalid. Repeat the
measurement from the first step, re-focusing the sample so that the highest contrast fringe
appears on the fiber if previously on the ferrule and the ferrule surface if previously on

the fiber.
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The Result Column

The result column appears on completion of a measurement on the right hand side of the
screen. The parameters displayed depend on the type of connector and the measurement
options chosen in the Setup menu. The result column shown in figure 99 isfor a PC

connector.

Sarnple Type: (PC)
Phryzical Contact
Sarmple Name:
DORC

Sarmple 10D:

12345

Fitting Feaions DIE/FMA,
240 140 £ 5041000 ym

Radius of Curvature;

10.08 mm PASS

ihszym 3.0 % @h0.3 deg)

Ppex Offzet:

T7.82 um FAIL

+ 442 derees FAIL

Bearing 257 .7 degrees

Fiber Heinht:

Sphere -157.0 nm FAIL

{IEC min -124.2 i)

Plane +43.6 nm PASS

Fiber Roughness:

Ry B nm PASS

Ra 9 nm PASS]

Ferrule Roughness:

Ry Trm PASS

Ra B nm PASS

Fiber/Epoxy Diameter:

1320 um PASS
Figure 99.

The various parameters are described below.

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

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

SampleID: 12345 - This string is user definable and can be unique for each connector
measured. It is entered into the Sample I D dialog box at the bottom of the live video
screen. Thisinformation should be entered before making a measurement.
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Fitting Regions D/E/F/A: - The values displayed under this title are the fitting regions
used to calculate the measurement parameters of the sample under test as defined in the
Setup menu.

Radius of Curvature: - The value under thistitle displays the measured radius of
curvature of the connector in millimeters. In the very unlikely event that a connector
endface was concave this value would become negative. The asymmetry valueisa
measurement of the difference between the X and Y radii of the elliptical surface formed
by the polish. The bearing is the compass direction of the X component of the ellipse.

Apex Offset: - Thefirst value under this title displays the measured apex offset of the
connector in microns and is defined as the linear distance between the center of the fiber
or fiber hole and the highest point on the fitted sphere. The second value is the angular
format of the apex measured from the center of the calculated virtual sphereand is
reported in degrees.

Bearing: - The value under thistitle displays the compass direction of the apex in
degrees. (For example O degrees being the twelve 0’ clock direction and 90 degrees being
three o’ clock)

Fiber Height:

Sphere - The value under this title displays the measured magnitude of the protrusion or
undercut of the fiber with respect to the virtual sphere in nanometers. Positive values
indicate protrusion and negative values indicate undercut.

(TEC min) — Defines the minimum fiber height or undercut as defined by the formula
based on radius of curvature by Telcordiaand IEC.

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

Fiber Roughness:

Rq - The value under thistitle displays the surface roughness of the fiber. Rgisan
indication of the RM S (root mean of the squares) between the fitted sphere and raw data.
Ra - Raisthe average difference between the fitted sphere and raw data.

In the case of an angled flat or flat polished connector, an angled fiber cleave or flat fiber
cleave, the roughness calculations will be performed comparing the fitted plane and raw
data.
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Ferrule Roughness:

Rq - The value under thistitle displays the surface roughness of the ferrule. Rgisan
indication of the RM S (root mean of the squares) between the fitted sphere and raw data.
Ra - Raisthe average difference between the fitted sphere and raw data.

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

Fiber/Epoxy Diameter: - The value under this title displays the measured diameter of
the fiber and glue line, or hole in the ferrule in microns.

PASS/FAIL - If the PASS/FAIL box is checked in the Setup menu, the computer will
compare the measured value of each parameter with the maximum and minimum limits
defined in the M easur ements Options box. Providing the measured value falls within
these limitsa"PASS" will be displayed to the right of the measured value. Measured
values outside of the limitswill causea"FAIL" in red to be displayed.

If APC is selected in the Setup menu, then the following additional parameters will be
displayed in the result column as in figure 100.
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Sample Type: (APC]
Angled Phygical Contact

Sample Name:
DORC

Sample 10:

Fitting Fegions DIE/FM,

240 140 £ 5041000 ym
Radius of Curvature

594 mm PASS
(hszym 2.4 % @-66.2 deg)
Ppex Offzet;

16.41 um PASS
{1156 deqrees PASS

Bearing #61.2 degrees
Actual Angle of Sample:

Titt effzet 5.000-0.156

754 degrees PASS
Key Ermor;

1,024 degrees PASS
Fiber Heinht:

Sphere +3.7 nm PASS
{IEC min -125.0 nim)
Plane +351.1 nm FAIL

Fiber Roughness:

Ry T rm PASS|

Ra 4 nm PASS

Ferrule Roughness:

Ry 9rm PASS

Ra T nm PASS

Fiber/Epoxy Diameter:

133.3 um PASS
Figure 100.

Actual Angle Of Sample: - The value under this heading displays the true angle of the
sphere relative to the plane formed by the intersection of the center of the fiber and the
center of the key. In simplistic terms, it is the actual angle the connector would have to be
tilted to bring the horizontal component of the apex offset in line with the center of the
fiber. It is calculated by adding the measured angular form of the apex offset in the
horizontal axis, to the tilt offset on the micrometer (the value entered in the APC menu).

Key Error: - Any apex offset in the vertical axisis caused by an error in the polishing or
mounting of the ferrule with respect to the key. This offset in the vertical axisis resolved
into an angular format and reported as the key error.
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Pull Down Menus

As with the mgjority of Windows 98® programs, many of the toolbar icon functions can
also be activated by using pull down menus.
The menu bar is shown in figure 101.

Ei% Edit Mode Type Yiew MT Tools
pEn... Ctrl+0
Save Setup...

Save As.

Save Scresn As.

Frint Screen

Save Array As * CSY

History File ...

Sample Mame

Delete Current History Record

Add comment to QC{History Report

1 CADORCRESULTSV2 365255

2 CA\DORC,.\2365295 WAFlate

3 CADORC, AAPEX CAL 2365295

4 CADORC, ACHUCK TEST 2365235

Exit

Figure 101.

Under the Eile menu the user has several optionsinvolving file handling. Under the first
group of 4 headingsit is possible to open a previously saved OPD file, change the file
size allocated to the save functions, save a measurement as an OPD file or save the screen
as a JPEG file. The previous four OPD files |oaded are displayed at the bottom of the
menu and can be selected by clicking the left mouse button on the relevant file name.

Print screen will print the current screen to the default printer.
Under the next grouping it is possible to perform additional file functions.

The Save Array AsCSV function will alow the user to save the captured data as an
array in acsv format. After the fileis saved it would be possible to process thisfile
utilizing other user-defined programs.

History File allows the user to define the path and filename used to store the
measurement results. When selected it will display the current path and filename. If the
user has not defined a filename the program will default to the time and date the PM S
program was opened as shown below in figure 102.
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History File x|

IC:"-,DOF’&C‘\RESULTS"-,Z?-G 081100 1126.C5Y

Change | Cancel |

Figure 102.

To define anew file name or path, select the Change button. Thiswill then display the
Open dialog box as shown in figure 103.

Open

Loak in: Ia Results

% LICReportData 2'><1 092598 1332
8.1 741 182498 1205 Eﬂ 092598 1341
8.1 71 182498 1206 Z><1 092898 1557
81741 082598 1427
81741 091798 1621
B8, 741 092598 1054

File name:  |batch 1234 Open |
Files of type:  [History File [~.csv] | Cancel |
Figure 103.

It is now possible to choose or create afolder and filename in which to store the
measurement results. In the example above afilename “batch 1234” was chosen with the
file being saved in the Results folder. It is also possible to open an existing file at this
point. Any new measurement results would be automatically appended to the bottom of
thisfile.

ZX-1 PMS5 Software Manual Version 6
02/08/02
79



The Sample Name will allow the operator to enter a name for the measurement sample.
This has the same function as the sample name box found in the Setup menu under the
Sample Typetab. The dialog box is shown below in figure 104.

Sample Hame

Sample Marme: IDEIFH:

] I Cancel |

Figure 104.

The Delete Current History Record allows the operator to del ete the last measurement
made. The measurement data will still be available in the csv format with the text

“deleted” in the comments field but will not appear on any of the History reports. When
the fileis converted by the DORC97 macro into an Excel format all results with the text
string “delete” in the commentsfield are ignored. The delete dialog box is shown below.

PMS |

& Delete current history record?

Cancel |

Figure 105.

Using the Type pull down menu it is possible to select the style of connector to be
measured such as PC. The pull down menu is shown below.

Type Yiew MT
B

APT.

Flat...

AEE.

FFiC...

AEFC...

GlassFerrule

Figure 106.

When a new type of connector is chosen the operator will be presented with a dialog box
showing the current Part ID.
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Select Part ID | % |

IDefauIt LI Current 1D

Figure 107.

By selecting the down arrow they will be presented with a drop down list of all existing
part ID’sfor that particular type of connector.

Select Part ID | X |

Currant ID

ECET I N

CIOTTE I
Figure 108.

After therdlevant Part ID is selected, click on the Done button.

Under the Edit menu is a hot key (figure 109) that will copy the image, presently being
displayed, to the clipboard. This can be useful if you wish to create areport in Word or
Excel and want to include captured images.

Copy Cirl+C ‘
Figure 109.

View - The view menu, asin figure 110, accesses several different displays. Some of the
displays are duplicated on the toolbar. The technical department at DORC uses many of
the displays as diagnostic tools. If in the unlikely event that a measurement problemis
encountered, these displays may prove useful.
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| Wiew [yMT  Taols
l Inspect *
Fiberkask
kMovie

Enh. Fringes
kod

Phase 1

Yalid 1

Phase 2

Yalid 2

Surface

Extra

Figure 110.

Inspect - Thiswill display the captured inspection image of the ferrule or fiber from the
last measurement performed, or from the last OPD file opened. It has the same function
as the Inspect icon on the tool bar.

|wiew MT Tools AboutPMS..

Ferrule Inspection
Fibertdask Fiber Inspectian

Figure111.

Eiber Mask - This displays a screen showing the fit used for the fiber or hole (figure
112). If for instance the measurement data was showing alarger fiber diameter than
expected, then by displaying this screen, it will be possible to seeif the fit used by the
software included any dirt or severe scratches that may have been on the connector
surface.

ZX-1 PMS5 Software Manual Version 6
02/08/02
82



7= PMS 4.13 — DORC — (HF: C:\Dorc\Results\Zx1 020701 1122.csv) - o] x|
Eile Edit Mode Type View BT Tools AboutPMS.

| PASS
Sample Type: (PC)
Physical Contact
Sample Mame:
REFG
Samle ID:
DORC
Fiting Rewions DVE/FIA:
260 £140 £ 50 41000 ura
Radius of Curvature:
891 ram PASS’
IAszym 2.8 % @494 dew)
Ape Offset:
8.83 um PASS
+(1057 deurees PASS’
Eraring 4.5 degrees
== Fiber Height:

Sphere -23.4nm PASE
{IEC it 125.0 o)
Plane +185.7 nm PASE
Fiber Roughness

Frm PASE
Ra B PASS]
Femle Rouahness:
Rif i PASS’
Ra Gnm PAZS|
Fiher/Epoy Diarmeter:
1271 um PASS]

=
4 4
Phase Measurement Systern [PC |Default |HighRes. [HF:1

Figure 112.
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Mod - Displays an image showing the phase error in the measurement (figure 113). This
may be due to excessive vibration or poor calibration of the PZT. Normally this display
will be similar to the inspection image as shown earlier in figure 28, with no sign of
fringes.

EPMS 4.13 — DORC — (HF: C:\Dorc\Results\Zx1 020701 1122.csv) o - |0 il
File Edit Mode Type Yiew MT Tools AboutPMS

Sarple Trge: (P
@k Physical Corfact
INSPECT ||| FRINGE Sample Marme:
REFS

Sample 1D:
DORC
i ki Fiting Reinns DIEAFA,
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Figure 113.

Enh. Fringes, Valid 1, Valid 2, Phase 1, Phase 2, Surface, Extra - These displays have
no useful function for the operator. However, if in the unlikely event you are
experiencing measurement difficulties, these can provide helpful diagnostic information
to the technical staff at Direct Optical Research to diagnose any such problems.

Results - Selecting results reveals a heading Voting asin figure 114. If Voting is
selected it will display certain parameters for processing an extended range measurement.
The information displayed is helpful to the technical staff at Direct Optical Researchin
diagnosing any problems with the measurement. The datais only valid for extended
range measurements activated by the Measure White icon. No datawill be available if the
measurement was made with the Measure LED icon.

“ating
Figure 114.
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The About PM S function displays unique information relating to the customer’s ZX-1
(figure 115). This screen can be useful to verify the current software version running on
the system, along with its serial number.

él%% PSS YVersion 413 mil VB0 ISP

Phis Build 213
Copyright® 1986 - 2001 QB0 PH:

Custamer Mame: IDORC
Serial Mumbar: 2365845
Wideo Format: |Rs-170
System Type: IZX—1 mini FMS
Extended Range: IND
Interface Type: IUniversaI Serial Bus

Copyright 1936 - 2001 by Direct Optical Research Company.
This software is provided under license by DORC. Please review the
license for the terms under which this software can be used.

Flease visit www.dorc.com for the latest information about our products,
services and technical support.

Figure 115.
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Statistical Analysis

It is possible to perform a statistical analysis of the measurement results. Thisis achieved
by running Excel. On the far right of the Excel toolbar isa pull down menu called Dorc
as shown in figure 116.

|y
Convert DORC History File
Strip Blank,/Duplicate ID's
Run Statistics

Figure 116.

Before statistics can be run it will be necessary to convert the selected history file into an
Excel format. Select Convert DORC csv history. The following dialog box will be
displayed enabling the operator to select the correct file.

e ] 2]
Look in: ID Results j ‘alll F ||E|| EI
T 15 %.] 71 092998 1003 Spen
B8 OCReportData  395)7X1 092996 1133 |
B5.]7x1 082495 1205 %8571 092998 1134 Conce

= =
8] 701 082405 1206 38|71 092998 1138 advanced, . |

\a X1 032593 1427 ZXI 092993 1145
\'a Zx1 091793 1621 ZXI 092995 1147
\a 11 092595 1054 ZXI 092995 1416
\a X1 092593 1332 ZXI 092993 1419
\a Zr1 092593 1341 ZXI 092993 1424
‘a Z¥1 0925958 1557

Find Files that match these search criteria:

File name: I j Text or property: I j Find Mow |
Files of bype: IDORC Hiskory File j Last modified: Ian\,.n' Lirne j Mew Search |

| 19 file(s) Found.

Figure 117.

Select the file to open. Select the Open button and the file will be converted into an Excel
format. It is now possible to perform a statistical analysis on these results by selecting
Statistics from the Dor ¢ pull down menu. The statistics will report the number of
samples measured, minimum, maximum, mean and standard deviation for each of the
measurement parameters. The Strip Blank/Duplicate ID’s macro will delete all rows
where the sample ID is blank or has been repeated. In the case of arepeated sample ID
the macro will delete all duplicates and keep the last entry.
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Error Messages and Dialog Boxes

The DORC PMS software displays several error messagesif the systemis unable to
complete a measurement or receive aresponse from the ZX-1 system. These messages
are shown below:

PMS — Where in the world is the ZX-17%

& The 2#-1 is not responding to queries from the computer.

Fossible causes:
There is no 2x-1.
Caontrol cable is not properly connected.
FPowerto 2x-1 15 off.
Something is broken.
You're hawving a 'bad hair' day.

] Continue PMS with the Z+4-1 DISABLED. ['\}
| knowe | won't be able to do any measurements and live
video will not be available. Butlwill be able to read
back and analyze saved data.

Ignore:  Continue PhS with the 241 ENABLED anyway.
| knowe the Z-1 is there and the power is on. | heard the
blocking arm mowe back and forth. Solet's go ahead and try itl

Cancel: Abort Stop, Quit, Exit . 'l hawe to figure outwhatto do
befare | try this again.

K, ] Ignore | Cancel |

Figure 118.

This message is displayed under the following circumstances:
e Thereisno power to the ZX-1.

e Theinterface cable between the computer and ZX-1 is not connected or connected
correctly.

If the operator selects the OK button the PM S software will continue to load. It will be
possible to load previously saved measurements, but not possible to make any new
measurements. If the operator wishes to make new measurements then first exit the PMS
software, turn on the system power or check the interface cable connections, then re-start
the PM S software.

If the operator selectsignore the software will assume that the power is on and the cable
is connected and will attempt to load the software.
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PMS E2

& “ideo signal is not present. check cable and power.

Figure 119.
This message is displayed for the following reasons:
e The ZX-1 power has been turned off.
e The ZX-1 interface cable has become disconnected.
e Thevideo cableis not connected. Referring to the section titled “ Getting the System

up and Running” for further information on the correct cable connections for your
system.

Error finding fiberffiber hole - check the following:

The "Zoom In" is not et at masximum.

There is no sample mounted in the chuck.

The intensity settings for INSFECTION mode are st
either toa high or low under the £x-1 contral panel.

There are excessive scratches ar dift on the cannector
endface obscuring the fiber or hole perimeter.
The sample is not in focus,

[fthe sample does not hawve a hole or fiber, "ferrule
blank" has not been selected in the Setup Menu.

Figure 120.

This message is displayed if the software cannot find the fiber or hole on the connector
surface. This can be caused by the following reasons:

e Theintensity for Inspection is set too high or too low under the ZX-1 control panel.
(See Setting Intensities immediately following this section)

e There are excessive scratches or dirt on the ferrule surface obscuring the fiber or hole.

e Thesampleisnot infocus.
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e Thereisno sample mounted in the chuck.

e Theferrule does not have a hole and ferrule blank has not been selected in the Setup
menul.

Connector expected but not found - check the following: |

The intensity settings for FRINGE mode are set
either too high or low under the Zx-1 control panel.

The sample is notfocused correcthy to produce
high contrast fringes in the FRINGE maode.

Figure 121.

This message is displayed when there is no interference data. This can be caused by the
following reasons:

e Theintensity for Fringeis set too high or too low under the ZX-1 control panel.
(See Setting Intensities immediately following this section)

e Thesampleis not focused correctly to produce fringes in the interference mode.

The fiber/hole appears to be too small.

tMeasurad diameterl 991926 um

Check that wou are measuring at MAXIMUM Z00k.

Either press Z00M IN an the Z+4-1 front panel or
ZO00K IM using the Z+<-Caontral panel from the Computer.

s

Figure 122.

This message is displayed if the measured fiber diameter is less than the fiber diameter
entered in the “Warn if small fiber” box in the Setup Menu under the Auto tab. This may
be due to the ZX-1 not being at maximum zoom or simply that the fiber diameter is
smaller than that entered in the check box. It is possible to complete the measurement by
selecting OK.
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Microzoft Excel EZ |

Excel cannot process thiz file

Figure 123.

This error message is displayed if the Print History icon or QC report icon is selected and
the language has been changed from English (United States) under regional settingsin
the Windows control panel. To solve this problem, ensure that the language is set to
English (United States).

Windows 98 Settings

All the settings in the Windows 98 control panel have been set for optimum performance
of the ZX-1. Any changes to these settings may severely degrade the performance of your
equipment or prevent the PM S software from running. The Display settings are critical
for correct performance of the video card and frame capture card. The display area should
aways be set to 1024 x 768, the colorsto High Color (16 bit) and the font sizeto Large
Fonts. Any other settings will degrade performance and may cause program errors.
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General Maintenance

The ZX-1 mini was designed to be virtually maintenance free. No internal maintenance
should be required. The ZX-1 mini incorporates afully enclosed design that requires no
forced air-cooling of the power supply. Because of these features thereisvery little air
exchange within the case, keeping any contamination of the optics to a minimum.
Additionally, all exposed optical components within the system are aligned vertically.
However it is possible in some instances that the reference mirror may become
contaminated with dust. Thiswill be seen as particles on the image only when the ZX-1
isin Fringe mode.

To verify the contamination is on the reference mirror remove the connector from the
chuck if present. Select Fringe mode from the front panel. Any spots seen on the live
video image are likely to be on the reference mirror. Press the Zoom Out button and
verify that the spots move. To clean the reference mirror remove the 4 M4 screws holding
the lid. Take care when removing thelid, as there will be an earth strap attached. The
reference mirror islocated at the front right hand side of the ZX-1. Using a cotton tipped
swab and Acetone gently wipe the mirror in one continuous stroke. Only use one end of
the cotton swab once, as further attempts to clean the mirror will result in streaks.
Normally the dust will be removed on the first attempt. When clean, replace the lid.
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Glossary of Terms

Actual Angle
Actual angle displays the true angle of the sphere relative to the plane formed by the
intersection of the center of the fiber and the center of the key. In simplistic terms, it is

the actual angle the connector would have to be tilted to bring the horizontal component
of the apex offset in line with the center of the fiber.

APC

The term used for an Angled Physical Contact connector.

Apex

The Apex or dome eccentricity (x) is defined as the distance between the axis of the

center of the fiber or ferrule hole and the line parallel to the axis that passes through the
vertex or highest point on the dome formed by spherically polishing the ferrule.

Apex (X) . . Vertex or highest

/—/ point on dome

Axis of fiber or RadlusROf Curvature

ferrule hole
\ 9

-« Ferrule

Figure 124.

Under the heading Angle in the DORC software, the same information is expressed using
an angular format, 0, as depicted in figure 124.

Diameter

Diameter displays the diameter of the fiber and glue line or hole in the ferrule in microns.
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Fiber Height

Fiber height is defined as the distance between the fiber end face and the best-fit
spherical surface over the defined region of interest.

An average height is calculated for the fiber over the fiber averaging area as defined by F
in the Setup menu. A polynomial isfitted to the ferrule surface as defined by extracting
regions D and E. The difference between the average fiber height and the height of the
fitted surface, at the center of the fiber, indicates the amount of protrusion or undercut in
nanometers.

Positive numbers indicate protrusion, (+h on figure 125) and negative numbers indicate
undercut (-h on figure 125). If following Telcordiaor IEC procedures fiber height is
defined as either Under cut (+U) or Protrusion (-U). We believe that this sign notation is
very confusing but if desired the user can select an option in the software to follow these
standards.

o y +h
[ y -h
Fiber
Radius of curvature
of ferrule

Figure 125.

Key Error

For an angled polished connector, any apex offset in the vertical axisis caused by an
error in the polishing or mounting of the ferrule with respect to the key. This offset in the
vertical axisisreported as the key error using the angular format of the apex offset for the
vertical component only.

PC

The term used for a Physical Contact connector.
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Radius

Theferrule radius R is defined as the radius of curvature of the portion of the endface that
isdomed by polishing for physical contact. It is assumed that this radiusis spherical.

Figure 126.

Ra/Ra

Rg and Ra are an indication of the surface roughness of the ferrule and fiber. Rgisan
indication of the RM S (root mean of the squares) between the fitted sphere and the raw
data. Raisthe average difference between the fitted sphere and the raw data.

Tilt
Thisisthe angle set on the tilt micrometer and entered into the APC box on the setup
menul.
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Frequently Asked Questions

What isKey-error?

On all of Dorc’s products, Key-error is the vertical component of apex offset expressed in
the angular format.

APC connectors typically have a spherical polish on the connector endface, just like PC
connectors, except that the polish isat an angle (typically 8 degrees) to the longitudinal
axis of ferrule. Having a combination of a spherical polish to ensure physical contact of
the fiber, coupled with an angular endface to reduce back reflection, yields an extremely
high performance fiber-to-fiber interface. By virtue of the fact that the connector endface
isangled, it is essential that the connectors incorporate a keying device, such that when
two APC connectors are mated, their angles will be orientated correctly to assure physical
contact. The key-error measurement is designed to measure the rotational orientation of
the endface with respect to the physical key on the connector housing.

Reflective Interferometers typically work in the visible spectrum at wavelengths of about
660 nanometers in order to achieve nanometer fiber height measurement resolution. At
this wavelength there are approximately 7 fringes per degree across a 125 micron fiber
diameter. At 8 degrees of endface angle there would be 56 fringes just across the fiber
surface — afringe density that is too high to resolve. For this reason connector measuring
interferometers offset the angle of the connector endface by the nominal angle of the
polished endface — 8 degrees. This makes the connector enface resemble a PC
interferogram on the monitor; however, there are inherent consequences of thistilting
action. Firstly, the angular offset of the ferrule offers the interferogram a mechanical
advantage. As such, rotating the connector no longer rotates the apex around the axis of
the fiber (as with PC connectors), instead, slight connector rotation causes the apex to
move in avery large circle — so large that it approximates vertical movement on the
monitor.

Keying Adapter plates—when and how do | use them?

Keying adapter plates are mandatory for APC connector measurements, however they are
not required for PC measurements. Different adapter plates are available for each style of
connector that comesin an APC format, including but not limited to FC, SC, ST, E2000,
BSC and L C. For some connectors such as the FC/APC severa key widths have evolved
from different manufacturers and for different applications. If you are using FC/APC
connector housings from multiple vendors, DORC has devel oped an adapter plate that
will key most designs and key widths using a single adapter plate. Alternatively, if you
are only using one specific key width, FC/APC adapter plates are available with fixed
width slots. Although these adapter plates will ONLY correctly accommodate one
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specific key width, they are less sensitive to variations in ferrule length and/or connector
insertion depth.

When installing an adapter plate do not tighten the adapter plate thumbscrews fully; the
ideaisto allow the adapter plate to move laterally to accommodate any slight floatation
in the ferrule, while still preventing rotation of the connector key. With the connector
inserted fully, there should be no perceivable rotation of the ferrule possible. Always
follow the recommended procedure described in this manual to fit the plate correctly.

Why arethe apex measurements on APC connectorslessrepeatable than PC
connectors?

Several factors affect the repeatability of APC measurements when compared to PC
measurements. An APC connector is fixtured such that the longitudinal axis of the ferrule
isat an anglerelative to the optical axis of the interferometer. As such, slight rotation of
the ferrule causes the apex to move predominantly in the vertical axis on the monitor,
rather than rotating around the center of the fiber, asis the case with PC connectors. On
APC connectors ferrule rotation therefore causes a change in the magnitude of the apex,
whereas on PC connectors ferrule rotation causes the bearing of the apex to change, but
not the magnitude. Thetilt of the ferrule with respect to the interferometers axis offers the
connector endface alarge mechanical advantage, whereby very small ferrule rotations
can cause very large changes in apex offset magnitude. This translates primarily into
variability of the apex offset, and the 2 components, key-error and to alesser extent angle
measurements.

Using this information, the following two potential causes can result in reduced
measurement accuracy of APC connectors:

a) Small amounts of freedom between the connector’ s key and the adapter plate
keyway can allow ferrule rotation that will result in variability in the key-error
measurement.

b) The floating ferrule design of most connectors results in an undesirable side effect
in that the ferrule can also rotate slightly with respect to the inner key of the
connector. Such rotation isimpossible to eliminate from the measurement systems
perspective, as it occurs inside the connector housing. Depending on the tolerance
of the parts used on individual connectors, this problem results in some individual
connectors being |ess repeatabl e than others.

Although it is possible to minimize the rotation between the connector’ s outer key and
the adapter plate, it isimpossible from a measurement system perspective, to reduce any
rotation that may be coming from rotation between the connector housing’ s inner key and
the ferrule hub. This rotational freedom, although typically very small, occurs very close
to the ferrules center of rotation, and can therefore affect the apex repeatability
significantly in the order of 10's of microns.
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It isimportant to remember that the apex offset measurement repeatability of PC
connectorsistypically in the order of 2-3 microns. Naturally, the action of tilting the
connector chuck in itself cannot intrinsically reduce the measurement repeatability of the
system in any way. Although using close fitting adapter plates can minimize the loss of
repeatability, rotation occurring between the inner key and the ferrule hub isthe
fundamental limitation on apex offset measurement repeatability of APC connectors.

Why do | haveto recalibrate Apex Offset after changing chucks?

Changing chucks, or even removing and replacing the same chuck, results in loss of
alignment between the ferrules axis (which is determined by the chuck orientation) and
the optical axis of the interferometer. Such misalignment would manifest itself in
variability of the apex offset measurement when measuring the same connector at
different rotational orientations. To ensure measurement accuracy, it is therefore
mandatory to recalibrate the apex offset whenever a connector chuck is removed or
replaced.

How do | verify the ZX-1's measurement repeatability?

The published specifications can be found at the beginning of this manual and on our
website www.dorc.com.

Repeatability for all parameters is stated as one standard deviation without disturbing the
sampl e between measurements. Reproducibility for all parametersis stated as one
standard deviation removing the sample between measurements.

How do | calibrate the Apex Offset?

Refer to section 5 in this manual .

| calibrated the Apex Offset but theresult isstill not repeatable —what should | do?

By far the most common cause of poor apex offset measurement repeatability isaworn
chuck. The current chuck design incorporates a locking and unlocking mechanism that
when properly used eliminates friction (and chuck wear) during connector insertion and
extraction. Refer to section 4 of this manual for correct operation of the chuck.
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How often should | calibrate Apex Offset?

Asthe calibration isfast and ssimpleit is advisable to perform Apex Offset calibration at
every change of shift or at least once per day. Always calibrate the apex after changing
chuck assemblies. The apex is calibrated by selecting the null apex icon in the software.
Refer to section 5 for further details to perform this operation.

Isthe DORC ZX-1 measurement traceableto NIST?

Thereis no direct traceability to NIST. A round robin was conducted by NIST and the
conclusion drawn was that there was sufficient agreement between different test
equipment manufacturers and their customers that having a standard was not necessary.
We understand that many customers would like to have a standard for quality purposes.
NIST decided that they did not have the resources to provide such a standard.

How do | deal with | SO9000 compliance?

The majority of our customers ssmply label the ZX-1 with “For Reference Only, No
Calibration Necessary”.

The calibration method used has no direct traceability to any standards body.

Our current calibration method splits the 3 dimensional (XY Z) componentsinto X and Y
lateral scaling, along with a separate calibration for Z. The X,Y scaling is accomplished
using fiber cleave that isindirectly traceable an NPL. Thisfiber cleave has a known
diameter with an uncertainty of +-3um. The computer then measures the sample severd
times and scales the XY variables to provide the known answer. The Z calibration is
accomplished by inputting the LED source wavelength value. The design of modern
LED's produces inherently stable center wavelengths that do not vary over time. At this
point all three components of the measurement variables have been "calibrated”. Asan
independent double check, we then present a glass sphere to the interferometer and
measure it's radius, which is independently known to afew micronsin tens of
millimeters. A correct radius measurement on this artifact confirms all three calibration
parameters in a single measurement.

The other main parameter is Apex Offset. This parameter is influenced by the position of
the connector relative to the optical path. Asthis calibration is mechanical in nature, itis
not possible to quantify this parameter. However if the X,Y scaling is correct, then the
apex can be checked to ensure that at random insertions the value reported is within the
published specification. We recommend that the customer check this calibration
routinely.

It is possible to purchase a*“ mapped” reference connector from DORC to aid with
calibrating the apex and verifying that the system is performing within specifications.
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Do | need to return my instrument for routine calibration?

We do not recommend that the ZX-1 be returned to DORC for calibration. Thereis
always the possibility of shipping damage and as stated previously the apex calibration
will change during shipping. DORC recommends purchasing a “ mapped” reference
Connector to verify calibration. The recommended calibration interval for thisitemis1
year.

Where can | get an extra copy of the User Manual?

These are available from our website www.dorc.com . Simply send an e-mail requesting
acopy of the manual and we will send you a password to extract the file by return.

Wherecan | get thelatest version of the PM S softwar e?

Thisis available from our website www.dorc.com . Simply send an e-mail requesting the
password to upgrade your software along with the current version running and the serial
number of the ZX-1. We will verify that your system is capable of running the new
software and e-mail you the necessary password.
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Technical Support

If you have any questions regarding the software or any aspects of the ZX-1 systemor in
the unlikely event that your machine devel ops a fault, please do one of the following:

Qutside the U.S.A.

Call the representative through whom the unit was initially purchased and explain in
detail the problem you are experiencing. They will either be able to solve the problem
over the telephone, or arrange for the repair of your machine or additional technical
support from Direct Optical Research.

Within the U.SA.

Contact one of our service representatives at the following address:

Direct Optical Research Company
Attn.: Service Manager
734 W. Highland Avenue
Phoenix, AZ 85013-2419

Tel: 602-279-2099
Fax: 602-279-2025
www.dorc.com
e-mail: techsupport@dorc.com

We understand how frustrating it isto have afaulty piece of test equipment. We will do
our best to resolve any questions, problems or failures you might have, both quickly and
efficiently. Please be prepared to provide us with any additional information, or test
results we may require. Thiswill help us to make a better evaluation of your problem,
greatly increasing the accuracy of our diagnosis, and the speed of its resolution.
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Warranty | nformation

Direct Optical Research Company ("DORC") manufactures its products from parts and
components that are new or equivalent to new in accordance with industry-standard
practices. DORC warrants that al products it manufactures will be free from defectsin
materials and workmanship. The warranty term is one year beginning on the date of
shipment, as further described below.

This warranty does not cover damage due to external causes, including accident, abuse,
misuse, problems with electrical power, servicing not authorized by DORC, usage not in
accordance with product instructions, failure to perform required preventive maintenance,
and problems caused by use of parts and components not supplied by DORC.

Thiswarranty does not cover any items that are in one or more of the following
categories: software; sound cards; speakers; external devices; accessories or parts added
to acomputer system after the system is shipped from DORC

DORC will repair or replace products returned to DORC's facility. To request warranty
service, you must call DORC within the warranty period to request service. If warranty
serviceisrequired, DORC will issue a Return Material Authorization Number. Y ou must
ship the products back to DORC in their original or equivalent packaging, prepay
shipping charges, and insure the shipment or accept the risk of loss or damage during
shipment. DORC will ship the repaired or replacement products to you freight prepaid if
you use an address in the U.S. (excluding Puerto Rico and U.S. possessions). Shipments
to other locations will be made freight collect.

NOTE: Before you ship a computer to DORC back up the data on the hard-disk drive(s)
and any other storage device(s) in the product(s). Remove any removable media, such as
diskettes, CDs, or PC Cards. If you have any questions, call DORC for technical
assistance.

DORC owns all parts removed from repaired products. DORC uses new and
reconditioned parts made by various manufacturers in performing warranty repairs and
building replacement products. If DORC repairs or replaces a product, its warranty term
is not extended.

THISWARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY
ALSO HAVE OTHER RIGHTS THAT VARY FROM STATE TO STATE (OR
JURISDICTION TO JURISDICTION). DORC'S RESPONSIBILITY FOR
MALFUNCTIONS AND DEFECTS IN HARDWARE ISLIMITED TO REPAIR AND
REPLACEMENT AS SET FORTH IN THISWARRANTY STATEMENT. ALL
EXPRESS AND IMPLIED WARRANTIES FOR THE PRODUCT, INCLUDING BUT
NOT LIMITED TO ANY IMPLIED WARRANTIES OF AND CONDITIONS OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE
LIMITED IN DURATION TO THE WARRANTY PERIOD SET FORTH ABOVE
AND NO WARRANTIES, WHETHER EXPRESS OR IMPLIED, WILL APPLY
AFTER SUCH PERIOD. SOME STATES (OR JURISDICTIONS) DO NOT ALLOW
LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, SO THE
ABOVE LIMITATION MAY NOT APPLY TO YOU.
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DORC DOES NOT ACCEPT LIABILITY BEYOND THE REMEDIES SET FORTH IN
THISWARRANTY STATEMENT OR LIABILITY FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION ANY
LIABILITY FOR PRODUCTS NOT BEING AVAILABLE FOR USE OR FOR LOST
DATA OR SOFTWARE. SOME STATES (OR JURISDICTIONS) DO NOT ALLOW
THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL
DAMAGES, SO THE ABOVE EXCLUSION OR LIMITATION MAY NOT APPLY
TO YOU.
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