User Manual
MicroCal

Advanced Modular Pressure Calibrator

Set ra 800.257.3872
® setra.com






Table of Contents

1.0 SAFETY INSTRUCTIONS.....ommveemriicirerirmeriiessisserssesssssesssssssassessssesssssessens 5
2.0 INTRODUCTION....ouveerrvimrrincrrersiressiimsssisnssessesssessssssssssesssssessassssssssssssnes 6
3.0 STANDARD EQUIPMENT BREAKOUT.........ccoevvumerrenrirmnrimmesnisnessenssssnessnsnssens 7
4.0 OPERATING FEATURES
4.1 MICROCAL....ooeveerircirciisrieesissssisssssessesessessssssssssssssanes 8
4.2 PORTABILITY....coverriveriimcrissiisnsnisssisessssessessssssssssesssssesesssssessssnees 8
4.3 CALIBRATOR SCREEN OVERVIEW......oouevverirrerirncrricrincsiinennsnecinnnee 9
5.0. CALIBRATOR SETUP
5.1 USER INTERFACE PANEL......ccoomiveeieieriicirisirieseisessiscssesssssnsnens 11
5.2 BATTERY CHARGING.......coevricirieriiciriesiiessisessissssesssssnesnens 11
5.3 REPLACE & INSTALL BATTERY......coevvvmerrerrirerinmerninessesssnssssssnsnens 12
5.4 REFERENCE INSTALLATION.....ouvveumrvrmeriercirensimmsesiisnssesecssssessssnsnens 14
5.5 GETTING STARTED......ooivvmevrimrricirisiriesiiessisessessissnssissesssssenses 14
6.0 MICROCAL INTERFACE SCREENS
6.1 APPLICATION DEFINITIONS......cveemveineriicirerirmsrisessescsnssessssnsnens 16
6.2 REALTIME: GENERAL......oouveeirretiticireciviesissssisncssisenns 16
6.21 REALTIME: DIAL GAUGE........coveeirerireciecricciiciieciinnns 17
6.22 REALTIME: P-SWITCH ....covmrrirrecireciieceiesnicsienecsnenen. 17
6.23 REALTIME: EXPERT SYSTEM..c..ommmreiircieciiecriccniscsiinecnens 17
6.3 RUNTEST: GENERAL......ccoomvverririricriicirisisisiisssisessesssssnsnens 18
6.31 RUNTEST: DIAL GAUGE ... 19
6.32 RUNTEST: P-SWITCH ....coomirecicricrciinecsincssenecenns 19
6.33 RUNTEST: DITHER CONTROL PAGE..........ovevrerrevrerrccrrinenns 20
6.34 RUNTEST: EXPERT SYSTEM.....oommviiiieirecieciieciiciensiinnens 21
6.4 TEST SETUP: GENERAL......oveeeicrcicrciiciincsiscssiaennns 22
6.41 TEST SETUP: DIAL GAUGE ......oomvvrriericirciiceincsienciianens 23
6.42 TEST SETUP: PRESSURE SWITCH.....ovvvrereeeirciieciieciiciiinen 23
6.5 UUT (UNIT UNDERTEST) SETUP: GENERAL.....oveovrmecerevrennnscneenennns 24
6.51 UUT SETUP: DIAL GAUGE ........cooevrrerirciieciicciiciiines 28
6.52 UUT SETUP: P-SWITCH .....oomrvvrrirrirreriiciriceiieceisecniscsssnens 28
6.53 UUT SETUP: EXPERT SYSTEM....ouvruirrrerirerricniincinnncsinnesianens 29
6.0 SYSTEM ..ot ssssesssssessssssssssssses 30



7.0 UNIT UNDERTEST CONNECTION......cvemrirerrirmnrrimsiesisesssisnsnisnssasnsssesesnnns 35

8.0 CALIBRATING/TESTING ATRANSDUCER/TRANSMITTER ......covvvvvennriririnncns 35
9.0 MICROCAL MANAGER INTERFACE

9.1 SETUP FOR MICROCAL CONNECTION ....courvvmnrrernirerciunrrisncrnenennns 38

9.2 GRAPHICAL USER INTERFACE SETUP ..ouriivccccirinens 39

9.3 TEST RESULTS DATA....ooiiieirieiriesirisiisssisssssssssssssssssssssssnes 43
10.0 MICROCAL SPECIFICATIONS

10.T MEASUREMENT.....ooviiiiiieiicinsisnesiisssississnssssnessassssnsnenns 46

10.2 CONTROL..couvvverirereirinciisniieninississsssssssesssssssssssessesssssssesssssenss 46

10.3 GENERAL SPECIFICATIONS.....oovveriiririimerieeirisirnssisesiesesinenenns 46
11.0 ADDITIONAL RESOURCES

11.1 GLOSSARY OF TERMS.....coomiriniimiiiiieisiesisesiisessesessssssnsnnns 47

11.2 INTERPRETING PRESSURE TRANSDUCER SPECIFICATIONS.............. 48
12.0 SPARE PARTS & ACCESSORIES .......vvemirirrirriieiiiciiiciiisiisessesensanenns 52
13.0 RECALIBRATION & WARRANTY INFORMATION........ovveumrirrcrrircirincinines 53



1.0 SAFETY INSTRUCTIONS

Use the calibrator only as specified in the manual, otherwise the protection provided
may be impaired.

Do not operate the calibrator in explosive gas, vapor or dust environments.
The calibrator is designed to operate from 14.4 VDC removable Lithium lon battery
source or from the AC adaptor that is included. Do not use AC adapters, chargers or

batteries other than those supplied by Setra.

If supplying external excitation to the Unit Under Test in a measure mode, do not exceed
30VDC.

There are no user serviceable parts internally, removing the internal cover will void
warranty. Return the unit to the factory for re-certification or repair.

BEST PRACTICES FOR CALIBRATOR OPERATION:
Use the shortest length of tubing from the calibrator to the Unit Under Test, during

pressure testing avoid vibration of the tubing.

Avoid movement of the calibrator during operation, avoid locating in a high vibration
environment.

Keep reference door closed when not changing modules.

Allow the calibrator to warm-up for 30 minutes before use. The calibrator can be turned
on during transport.



2.0 INTRODUCTION

DOCUMENTING PROCESS CALIBRATOR:

The Setra MicroCal is a pressure generating, modular pressure documenting calibrator.
The calibrator has been designed and optimized to meet the needs of our customers for
a capable system for the calibration, troubleshooting and documentation of very low
pressure measuring information.

The design of the MicroCal exploits years of experience in the calibration of Setra trans-
ducers, as well as NASA patented and Setra exclusive licensed technology.

Major Features:

« 7"Touchscreen Display, capable of storing thousands of Units Under
Test (UUT) data files.

- Portable, battery powered system, capable of full operation throughout
a typical work day.

« Closed loop pressure control which is immune to the effects of ambient
pressure perturbations, (doors closing, people moving around).

« Very low internal reference pressure standards, which are selectable to
match customer needs.

« Auto zero pressure “tare” function.

« Ability to source power to the UUT, or use external power supply.

« High resolution pressure control capable of precise generation and
pressure control in the micro inch of water column pressure ranges.

« Leak testing

« High accuracy MCPM modular pressure references give flexibility and
accuracy to the end customer.

« Modular battery to ensure all your calibrations are able to be completed.

Reference
Modules

High Pressure Port
Low Pressure Port

Electrical Connections
for Unit Under Test

6

Diagram 1



3.0 STANDARD EQUIPMENT BREAKOUT

THE ITEMS BELOW ARE INCLUDED IN YOUR CALIBRATOR:

Calibration Certificate

Diagram 2

Calibrator
User Manual
MicroCal

User Manua % ﬁ— Electronic Test Lead Kit
: : 1 Rechargeable
£/ =T Battery

Pneumatic Fittings
&Tubing
AC Power Adapter
Accessory Box Pressure Module Box

What's Included:

User Manual

Rechargeable Battery

AC Power Adapter
Electronic Test Kit
Pneumatic Fittings & Tubing

What's Included:
Up to 4 Pressure Reference
Modules Per Box

Diagram 3



4.0 OPERATING FEATURES

4.1 THE MICROCAL PERFORMS THE FOLLOWING MAJOR FUNCTIONS
« Userinterface for setups, display and storage.
- Data transfer to and from MicroCal Manager Database.
« Monitors battery voltage
« Stores data for UUT, test profiles and test results.
« 150 Certification

4.2 PORTABILITY - CALIBRATOR IS FULLY PORTABLE AND POWERED BY
« 24VDCexternal, 120/240 power adapter included
« Using the removable battery which has been designed for operation
throughout a typical workday after a full charging cycle. The Li-lon battery is rated at
14.4VDC, 6.6 Amp hour (AH).



4.3 CALIBRATOR SCREEN OVERVIEW

Real-Time Screen

REF2: -5.00 to 5.00 INH2020C Setpoint: | 0.000 TARE . .
. - oo - Displays installed references
g g « Actively read Applied Pressure, UUT Output & %
& Z MONITOR VENT

Error
: -
5 « Apply user selectable pressure, for manual cali-
° Exc: 24 VDC K

bration

- Enable either Control (apply pressure) or Monitor
(read pressure from system)

« Select UUT profiles
M Target Target Actual
B2 S ol min mew
100.00 5.000  20.000 Run Test Screen
om S0 400 « Select UUT Profiles
= D & « Select Test Setup

- Automatically run pressure test based on UUT and
test setup selections
Review Test Results . ; : - Store and recall “As-Found” & “As-Left” test results

est P TPE  %FS Target Target

Pressure  Output
# of Test Points 1 10000 5000  20.000
2 5000 0000 12000 Test Setup Screen

Profile Type: 3 0.00 -5.000  4.000

- Create unique test profiles; Ascending, Descend-
ing, Both or Custom
NEW SAVE  DELETE - Define number of test points

[l Perform Leak Test




B uuT Type:

Test uut Setup Screen
SN: e < ; 3
It Outut « Create unique site specific UUT ID's
Jus— %FS Low
24 E

« Select a“Test Setup”to associate to UUT
- Define the parameters of a UUT that will be tested
« The UUT setup/selection is utilized across multiple

Re-Cal Accuracy: %FS  High
Excitation: ENE \oc INH2020C mADC

screen functions
Software Version: ~ V1.20A Filter Length: sam) System S(reen
Firmare Version:  V6.26 Excitation:  23.9 VDC L .
- Communications software revisions of the
Serial Number: ~ SW-DEV Battery Level: ~ 16.8 VDC (100.0%) M (: I
IcroLa

Next Calibration Due: ~ 04/21/2015 System Volume: 32 cu. in.

- Visual indication of battery level

« Set default settings for the unit

Edit Defaults Set Engineeing Units « Select engineering units to be used across all
functions

10



5.0 CALIBRATOR SETUP

5.1 USER INTERFACE PANEL
The user interface panel includes the pressure and electrical connections to the unit
under test. (See Diagram 4)

User Interface Panel

Diagram 4

5.2 BATTERY CHARGING
The MicroCal is assembled, calibrated and tested at the factory. The battery, as received,
will be in a partially charged state. Before operation please be sure to fully charge the
battery to get maximum portable use of the device.

TO CHARGE THE BATTERY:

« Connect the AC power adapter (AC adapter is shipped in Accessory Box, see Diagram
3) to AC supply connector on back of unit or use optional desktop charger (869974-G)

« Initial battery charging will take approximately 2-4 hours.

11



5.3 REPLACE & INSTALL BATTERY
Open Battery Door: Rotate the black knob counter-clockwise and pull up on the battery
door.

Remove Installed Battery: Pull tab and lift out battery.

Install Charged Battery: Align pins inside the battery compartment with the receptacle
on charged battery. Place battery into compartment unit the battery is fully seated.

(lose Battery Door: Rotate the black knob counter-clockwise, rotate the door to the
closed position, and release knob to lock into position.

Reference Door

Diagram 5
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5.4 REFERENCE INSTALLATION: CHANGING MICROCAL PRESSURE MODULE (MCPM)
(Diagram 6)
The MicroCal is designed with 2 pressure reference bases. These MCPM reference mod-
ules can be added in field into either base. Software will automatically detect installed
reference.

Open Reference Door (See Diagram 6): Rotate the black knob counterclockwise and pull
up on the reference door.

Remove Installed Reference: Loosen black thumbscrew (3 o'clock position) by rotating
counter-clockwise.

Install New Reference: Align the MCPM reference so the knob is in the 3 o'clock position.
Press down on the MCPM housing until fully seated. Tighten black thumbscrew by

rotation clockwise.

(lose Reference Door: Pull the reference door down and rotate the black knob counter
clockwise.

Diagram 6

-
i




5.5 GETTING STARTED
1. Open calibrator top.
2.Turn on calibrator power by toggling the power button towards the back of the unit
(power switch on left side of the calibrator see Diagram 7).
3. Once calibrator is powered up, re-zero function begins automatically. Please wait for
completion. (User will hear operation of solenoid valves and stepper motor).
4. Software will startup with Real-Time Page. Select desired UUT from drop-down to
begin performing calibrations. (See Section 6.5 to setup new UUT profiles)

Power
Switch

Expert System Interface

Diagram 7

14



Go to Pressure Enable Monitor Only
Macro Buttons Mode ( No Pressure Control)
Installed Enables Pressure
Pressure References Control

TARES Internal Pressure
Setpoint: 0.000 TARE

.00 to 5.00 INH2020C Standards
Applied [CONTROL JETeIT) Snapshot of Data
Pressure MONITOR  VENT Vents Pressure to Atmosphere
wr BOTcioosueniic R el T
Output Exc: 24VDC Excitation to Unit
) Under Test
Terminal Bar Graph of Error
Based Error %FS

Navigation Buttons

Diagram 8: Real-Time Screen
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6.0 MICROCAL INTERFACE SCREENS

The MicroCal Interface is tab-based, split into 5 major sections at the bottom of the
screen.

6.1 APPLICATION DEFINITIONS
General: This describes operation for the broadest range of applications.
Dial Gauge: Departures from general operation for Dial Gauge calibration.
P-Switch: Departures from general operation for Pressure Switch calibration.
Expert System: Departures from general operation for Expert System calibration.

6.2 REALTIME: GENERAL
Screen Instructions (Diagram 9):
Real Time page is constantly updating and is used to see the output and pressure being
applied for calibration purposes and test purposes (acts as a digital indicator).
APPLIED PRESSURE WINDOW: Displays system pressure. When a new pressure set point
is selected, the text will turn yellow while pressure is outside of target control band (Re-
quired control stability for UUT). Text will turn green when target pressure is reached.
SETPOINT: The go to pressure macro buttons are configured by the selected UUT pressure
range. These can be used to manually step through pressure setpoints for calibration or
when making manual adjustments. For all units, the top most button will display the
UUT's -FS Pressure Value. The bottom-most button will display the UUT's +FS Pressure
Value. Pressing any of the buttons enters the pressure value on the button into the
target pressure window and calls the “Go to Pressure” function.
VENT: Opens both positive and negative pressure ports to each other and atmosphere.
TARE: Zeros out internal pressure standard and re-zero’s mechanical components in
controller.
GO TO PRESSURE: Calls controller to generate pressure point set in pressure target box.
HOLD: Stops any process in action.
MONITOR: Switches calibrator into monitoring mode. This allows calibrator to be used
as pressure measurement device.
(ONTROL: Switches calibrator into control mode. This allows the calibrator to be used for
pressure control and as a measurement device.
Error Graph is an auto-scaling display of the present error of the UUT’s output as com-
pared to the applied pressure. The red bars on the graph represent the UUT’s accuracy
specification limits. The labels will display the present range of the graph. The arrow
showing the error will turn red when the error is outside of tolerance.

16



Enable Monitor Only
Mode ( No Pressure  Go to Pressure
Control)  MacroButtons  Enables Pressure

Control

Installed
Pressure References

TARES Internal

REF2: -5.00 to 5.00 INH2020C Setpoint: | 0.000 TARE Pressure Standards

Applied g CONTROL HOLD Stops Pressure Control
Pressure s
MONITOR  VENT — ghUNAMETIE

uut U0 go641005WB11T1C - R Accesg Stared UUT
Output onlo
Exc: 24 VDC Excﬁat(!on fo Unit
nder Test

Terminal Error Graph
Based Error - : 250

Navigation Buttons

Diagram 9

6.21 REALTIME: DIAL GAUGE
Differences from General (Diagram 9):
-Output and Error windows hidden.
-Bar Graph of Error is hidden.

6.22 REALTIME: P-SWITCH
Differences from General (Diagram 9):
-Output window changes to OPEN/CLOSE indicator/capture window
-Error window changes to OPEN/CLOSE indicator/capture window
-Bar Graph of Error is hidden.

6.23 REALTIME: EXPERT SYSTEM
Differences from General (Diagram 9):
-Monitor Only/Control button locked out, automatically controlled by the process head
connection/disconnection.

17



6.3 RUNTEST: GENERAL

Screen Instructions (Diagram 10):

1. Tapthe RUNTEST tab at the bottom of the page.

2. Select desired UUT from the drop down box at the top of the page. If desired UUT is not
there, see Page 24 for creating a new UUT.

3. View the TEST drop down box and confirm that profile selected is the desired pressure
test profile, if not, select desired profile from drop down list or if desired test profile is
not there, see Page 22 for creating a new test setup.

4. Select AS FOUND or AS LEFT radio button.

5. Tap TARE and wait until completed. This zeroes the ref. unit.

6. Tap RUN button.

7. Tostop a test in process, tap the STOP button. This will stop and
cancel the test.

8.  Target pressure will be generated and data will be automatically
recorded at each pressure point. Note: If the Display Test Results in Graph Option is selected (see
Edit Defaults page) - a graph will appear displaying pressure vs. error after the pressure sequence
has been completed (Diagram 11).

9. Torecord data - Tap RECORD TEST RESULTS button
Note: Record Test Results Button has 3 states indicating the save status of test results. When no test
results are available to save, the button reads “No Results To Save.” When results on screen have
been saved, the button will change to“Test Results Saved.” After a test is complete and before the
data is saved, the button will read “Record Test Results.”

10. Toreview data - Tap REVIEW TEST RESULTS button

11. To expand/collapse the Test Profile/Results window, double tap anywhere inside Test Results
list.

Target Pressure

Unit Under Test

(uum Identity uut ‘2541005W311T1C - o Target  Target  Actual
[_— bl Pressure  Output Pressure Test Profile/
Profile ID TEST R - 10000 5000 20000 4——Results Window

50.00 0.000 12.000
0.00  -5.000 4.000

As Found/As Left
Test Selection
Do Test

Stop

Record Data

© As Found @ As Left

Run Stop Tare

Review Data Review Test Results

O = OF = OF = OF O

Diagram 10 Test Tab
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—
w0n
s
>
~
[
o
jus
fut
I}
)
=}
o
=)
j}
O

-1.00 1.00

Pressure (INWC@20C)

Diagram 11

6.31 RUNTEST: Dial Gauge
Differences from General (Diagrams 10 & 11):
-Pressing RUN button brings up separate test page with dither control (Diagram 12).
-Output columns removed from Test Profile/Results window.

6.32 RUNTEST: P-SWITCH
Differences from General (Diagrams 10 & 11):
-Pressing RUN button brings up separate test page with dither control (Diagram 12).
-Output columns removed from Test Profile/Results window.
-0/C column added to indicate the state of the pressure switch.
0-0Open
(- Closed
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6.33 RUNTEST: DITHER CONTROL PAGE (Manual Pressure Incrementing)
Screen Instructions (Diagram 12):
Test Point Indicator: Displays present test point number.
Target Pressure: Displays present test point target pressure.
Eng Units Display: Displays pressure units.
Pressure Display Window: Displays present pressure during test.
OPEN/CLOSE Indicator: Available only with P-Switch, indicates open/closed status of
switch.
Take Data Button: Forces data collection for Dial Gauge. Tells software that the UUT is
indicating the present target pressure.
Target Pressure Button: Set pressure target to original target defined by test profile for
present test point.
Vent Button: Stops the test in progress and vents MicroCal pressure ports to atmosphere.
Halt: Pauses pressure control. Leaves system closed to allow for quick re-acquisition of
target pressure.
Set Point Window: Displays present set point for the MicroCal pressure controller.
Updates when test point number is changed, or when +/- dither controls are used. Also,
allows user entry.
GO Button: Updates pressure target within MicroCal to that displayed in the set point
window. Starts pressure control.
- FINE Button: Decreases pressure set point by 0.1% of UUT span.
+ FINE Button: Increases pressure set point by 0.1% of UUT span.
- COARSE: Decreases pressure set point by 1% of UUT span.
+ COARSE: Increases pressure set point by 1% of UUT span.
(ancel Button: Stops test in progress and erases any data taken. Leaves unit in vented
state.

Pressure OPIE’\é/.(LOSED
[ TestPoint  Target  Display - licator
Diagram 12 Indicator Presgure Window  (P-Switch Only)

Analog manometer test
Point # 1 of 3

Target pressure: 0.25 INH2020C

COARSE OPEN COARSE

+) + COURSE Button
INH202

[

o
=
=
w
m
=]
=

=
oS

S

PRESSURE

FINE + FINE Button
Halt Button

Setpoint 0.25
CANCEL et

Set Point Window

GO Button Vent Button
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6.34 RUNTEST: EXPERT SYSTEM
Differences from General (Diagrams 10 & 11):
-Automatically starts test in “As Found” condition; records “As Found” data
-Automatically performs recal if “As Found” data is found to be outside limits on UUT
page
-Performs recal maximum of three tries before flagging UUT as“No Recal”
-Records successful recal “As Left”
-Test data available as“As Found”and “As Left” data pair in MicroCal Manager Software.

21



6.

No Vv e W

1.
12.

4 TEST SETUP: GENERAL

Setting up Test Profiles Database (Diagram 13):

Profiles are pressure settings used during testing.

Program has capability of creating additional test profiles besides the default test profiles
that are installed.

If a new profile setup is required tap the TEST SETUP tab.

Select NEW button

Type new TEST ID in box.

Select TESTID to copy, (if desired) from drop down list, and press ‘OK:

Once you've entered your new TEST ID, select the number of data points box, highlight the
number and change it.

Go to PROFILE TYPE drop down window, press down arrow and select from the list of
Ascending, Descending, Both, or Custom.

Note: When using both, the number of data points MUST be odd, it cannot be even.

If leak test is required, check PERFORM LEAK TEST box.

To save, press SAVE button.

Note: Save will be ‘grayed out’when data has been saved.

To delete a profile, select TEST PROFILE from list, and push DELETE button.

Ascending, Descending, and Both will set up a profile with evenly spaced points in the di-
rection implied by the type. For custom point spacing, see the Custom Profile Editor Page.

Test Target
Point 9FS Target Pressure
. . . Target
R . N v K o W oo
Number of Pressure  Output utpu
umber o # of Test Points 1 10000 5000  20.000

Test Points
2 5000 0.000  12.000

Profile Profile Type: Descending -3  0.00 -5.000 4.000

Type

Perform . Perform Leak Test
Leak Test
NEW  SAVE  DELETE
® ® ®
Diagram 13
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CREATE CUSTOM TEST SETUP

This test setup page allows custom entry of target pressure, target output, or target %
FS (Full Scale) to be stored for a test by selecting “Custom” from the PROFILE TYPE drop-
down. To change, double click value in any field, and enter a new value. The remaining
fields will update automatically. To accept changes, press “OK”. To ignore changes, press
“Cancel”.

To edit a field, highlight value and type in new value. (Diagram 14)

MG Sl 3pointtest -
P %FS Target Target

Pressure  Output

# of Test Points 5000 20.000

50.00 0.000 12.000

Profile Type: 0.00 -5.000  4.000

. Perform Leak Test

NEW  SAVE  DELETE

© (O (E) (&) (&)

Diagram 14

6.41 TEST SETUP: DIAL GAUGE
Differences from General (Diagram 13)
-Output column removed from test preview window.

6.42 TEST SETUP: P-SWITCH
Differences from General (Diagram 13)
-Output column changes to 0/C column to indicate expected switch status (OPEN/
CLOSE).
-Test (Profile ID) selection locked out.
-Profile type selection locked out.
-Test point # entry window locked out.
-Leak Test selection locked out.

23



6.5 UUT (UNIT UNDERTEST) SETUP: GENERAL

10.
1.

12.

13.

Screen Instructions (Diagram 15):

UUT setup screeen is used for inputing UUT profiles into the UUT database.
Select an Existing Profile - Go to the UUT ID drop down box, click the down arrow and select
your unit from the list.
(reate a New Profile - Tap NEW button on right of page, a dialog box will appear prompting
user to enter new UUT ID. Enter new ID in the box and select UUT to copy if desired from
drop down list below.

Press OK to create the new profile or CANCEL to cancel action.

Note: To automatically setup a UUT using Setra’s configurable part number, simply enter the Setra
part number as the new ID, then press “OK”. If the number entered is a valid configurable number,
the UUT will be automatically setup.

Enter the UUT’s Serial Number in the field provided.

In the Accuracy field, enter the pass/fail accuracy for the UUT.

In the recal Accuracy field, enter an accuracy (greater than the one entered in the Accuracy
field) at which you would like the calibrator to recal the transducer in spite of a passing
result. Note: Only use with Setra 269. This feature is for automated calibrations, is optional and can
be useful for transducers that have drifted, but are not yet failing, by avoiding a failing result at the
next calibration.

Enter the transducer’s lowest and highest pressure in the LOW and HIGH boxes in the Input
column.

Enter the transducers corresponding lowest and highest output in the LOW and HIGH boxes
in the Output column.

Select Test Profile from drop-down list or create a new one (save UUT, go to PROFILE page
and create NEW, return to UUT and select newly created profile for default profile and press
SAVE).

Select Excitation Level from drop down list.

Select UUT Type from drop down list, (See Page 28 for UUT Type details.)

Save - Once all parameters have been changed, tap the SAVE button at bottom. Note: Save
button will be ‘grayed out’ when data has been saved.

Delete - Select UUT from list of available UUT ID’s at the top of the screen. Tap DELETE
button at bottom of the page.

More - Press to access remaining UUT setup items.

24



UUT Input/Out,
UUT Type Specs (Ideal

E)Ut

e UUTID Setup

UUTID Box
Profile Template ID

to Copy From
UUT Serial Numbe S/N:
UUT Accuracy Accuracy: . elete UUTID
Accuracy Spec Where Re-Cal Accuracy: %FS  High [ 20
UUT IS AdJUSted Excitation: 24 M| VDC INH2020C mADC

Excitation

O)

Diagram 15
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UUT PAGE (Page 2 of 2)

Enter the UUT Part Number.

Enter the UUT Model.

Enter the UUT Manufacturer.

Enter the required pressure Settling Time at target (in milliseconds, 99,999 max. and 0 min,
5,000 recommended.) Pressure settling time is time allowed at pressure point before data
is acquired.

ENTER MAXIMUM LEAK RATE in box. This is PASS/FAIL criteria for leak check function,
measured in change of pressure per second.

Enter the required pressure stability for data acquisition in the Control Stability field.

Enter the System Volume value. 64 is default. To increase speed of pressure control,
increase this value. The software automatically programs this value based on testing
performed at Setra. It is recommended that the preprogrammed values always be used.
To accept the changes made, tap SAVE. To reject the changes made, select new profile.

26



UUT Part Numbe Part Number: Create New UUT Profile

UUT Manufacturer—> | A Accept Changes
Settling Time for Data Acq. Settling Time:
Delete UUT Profile
Max. Leak Rate Allowable Max. Leak Rate:
for Pass/Fail System Volume:

Adjust Pres;grg Control Stability: [XUANEY
Control Sensitivit

Pressure Stability Required
for Data Acquisition

Diagram 16
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6.51 UUTTYPE: DIAL GAUGE
Differences from General (Diagram 15):
-Output fields hidden.
-Excitation field hidden.

6.52 UUTTYPE: P-SWITCH
Differences from General (Diagram 15):
-Output fields converted to Manual Reset check boxes.
-Excitation field hidden.
-LO/HI labels changed to OPEN/CLOSE.
-Profile selection locked out.

P-SWITCH & DIAL GAUGE UUT PAGE (P-Switch shown) Diagram 17:

UUTID Box

Profile Template ID
to Copy From

UUT Accuracy
Recalibration Accuracy

(SIS} B P-SWITCHTEST ~BCSA-CH P-SWITCH - NEW
Manual SAVE
SN Input  Reset
Accuracy: D s o-- BRI DELETE
0.

Re-Cal Accuracy: - %FS  Close .
Excitation: ENE oc INH2020C

5
24 -

OPEN/CLOSE
Input (P-Switch)

Diagram 17

28

New UUT ID Setup
Save New UUT ID
Delete UUTID

Manual Reset
Check Boxes
(P-Switch)



6.53 UUT SETUP: EXPERT SYSTEM
No Differences from General (See Section 6.5)
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6.6 SYSTEM
Screen Instructions (Diagram 18):
Data and system values:
Software Version - Version of software on MicroCal.
Firmware Version - Version of firmware on calibrator microprocessor board.
Serial Number - Serial number of device.
(alibration Date - Date of last calibration.
Filter Length - The number of samples taken when a data point is collected during an
automated test. It is also the number of samples taken when HOLD SAMPLE button is
pressed on Real Time page. The software will read this number of samples and return
the average as the data value. Maximum value will be 100.
System Volume - This variable cannot be set by the user. The value shown is fixed system
volume excluding transducer.
Excitation - This value is the current excitation being provided to +EXC.
Battery Level - This value is the current battery voltage level. Shows adapter power level
when 24V adapter is connected.
Edit Defaults - button, brings up default settings page. (see Diagram 19, pg. 32)
Set Engineering Units - Opens the Engineering Units Selection Page (for more, see
Diagram 21)
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.
Software Version Software Version: ~ V1.20A Filter Length: samples Filter Length
Firmware Version Firmare Version:  V6.26 Excitation:  23.9 VDC Excitation
Serial Number Serial Number: ~ SW-DEV Battery Level: ~ 16.8 VDC (100.0%) Battery Level

Next Calibration Next Calibration Due:  04/21/2015 System Volume: 32 cu. in. System Volume
Due Date

Default System Edit Defaults Set Engineering Units Eng. Units Setting
Setting
=
oF e of oF O
Real Time Run Test Test Setup UUT Setup System

Diagram 18
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EDIT DEFAULTS PAGE

DISPLAY TREND GRAPH ON UUT WARM-UP: will make a graph appear when the test
page is opened, or the UUT ID is changed on test page. The graph will show UUT output
vs. time to allow the operator to see if the UUT has a warm-up drift, and output has
stabilized. (This feature is not likely to be required if the units to be tested are normally
connected to a power supply.)

DISPLAY TEST RESULTS IN GRAPH: will make a graph appear at the end of the automat-
ed test. Graph will show the UUT output error seen during test vs. applied pressure.
TURN ON EXCITATION WARNING SETTING: will make a dialog box appear on screen
anytime the excitation is about to be changed to a higher level.

(This is used to help prevent damage to unit. If all units to be tested can accept 24VDC
excitation, feature will not likely be required.)

TURN ON MISWIRE WARNING: will make a dialog box pop up when it appears the UUT
wiring or plumbing has been reversed, or if the UUT pressure range appears to be set
incorrectly.

TURN ONTEST RESULTS SAVE WARNING: will make a dialog box appear at any point
where unsaved test results could be deleted.

STOP AT EACH TEST POINT: Manual step-through test will stop a test in progress at each
pressure point and require user to press ‘0K’ on pop-up dialog.

ADD EXTRA DIGIT RESOLUTION: Add extra digit to pressure display increases pressure
resolution shown on real-time page. Adds one digit to the end.

RESTORE FACTORY SETTINGS resets settings to factory programming.

EDIT AUTO-DETECT Settings opens a page to access settings for AUTO-DETECT units
(269). (See Diagram 21)

DisplaﬁTrend Graph on o )
UUT Warm-u Display Trend Graph on UUT Warm- Turn On Miswire Warning Miswire Warnin
p
Dlsplay Test Results Display Test Results In Graph . Turn On Excitation Setting Warning EXCIt\aA;IOn_Settlng
arning
Manual Step-Through Test—>j ESREEI=sgE I o O Test Resus Save Warning Test Results

3 _ Save Warning
Extra Dlglt Resolution .Add Extra Digit Resolution RESTORE FACTORY

Restore Factory
— Defaults

EDIT AUTODETECT

DEFAULTS Opens AUTO-DETECT

Default Settings Page
SAVE CHANGES CANCEL CHANGES

Diagram 19
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AUTO-DETECT DEFAULT SETTINGS PAGE

Used for Setra Expert System defaults for use with Model 269.

DEFAULT TEST PROFILE: ID of default test profile to be used when automatically setting
up an AUTO-DETECT UUT.

SETTLING TIME: Settling time to be used when automatically setting up an AUTO-DE-
TECT UUT.

(ONTROL STABILITY: Required control stability to be used when automatically setting up
an AUTO-DETECT UUT.

Max. Leak Rate: Maximum leak rate to be used when automatically setting up an
AUTO-DETECT UUT.

RE-CAL ACCURACY: Re-cal accuracy to be used when automatically setting up an
AUTO-DETECT UUT. Note: This value is used to determine if the MicroCal should adjust the unit,
despite a passing As Found test.

DEFAULT ACCURACY: Accuracy to be used when automatically setting up an AUTO-DE-
TECT UUT. Note: This value is used to program all AUTO-DETECT units with the same Pass/Fail
specification if one is not already specified.

USE DEFAULTS FOR AUTO-DETECT UUT'S: Checking this box allows the software to
automatically program an AUTO-DETECT UUT profile using the values stored on this
page. Note: Not checking this box will cause the software to prompt the operator to enter these
values during the initial setup.

AUTOMATICALLY RECALIBRATE: Checking this box allows the software to automati-
cally recalibrate a unit if its highest error is outside the re-cal accuracy and/or pass/fail
accuracy. Note: Not checking this box will cause the software to prompt the operator to OK/
CANCEL recalibration.

Default Profile ID efault Test Profile:  ELCHES Default Accuracy
Settling Time Input Settling Time: ms Default Accuracy: %FS Input

Rg?ublrles (iontr?l Control Stability: ms Re-Cal Accuracy: %FS Re-Cal. A((ura(y
anllity Inpu

Maximum Leak Rate Input Max. Leak Rate: " o
Use Defauts For Load Defaults For New AUTO-DETECT UUTs
AUTO-DETECT Automatically Recalibrate RESTORE FACTORY
UUT’s Check Box SapYes

Automatically Recalibrate
Check Box SAVE CHANGES CANCEL CHANGES

Diagram 20
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ENGINEERING UNITS SCREEN
This page is used to convert the displayed engineering units on the MicroCal. All values

are stored as a default in WC. Displayed values are then converted using conversion
values below.

mmHGOC atm
INH2060F Pa psi
INH204C mmH200C
INHGOC mTorr
INHG60F Torr
cmH204C kagfcm2
cmHGOC
SAVE CANCEL
Press to set units to Press to exit w/out
presently selected changing units

Diagram 21
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7.0 UNIT UNDERTEST CONNECTION

Standard - (See Diagram 22)
1. Attach the unitin a secure location.

i

2.
3.
Unit Under Test
(Model MRC)
Pneumatic Lines
24VDC
-EXC/CC
Rl

SIG
lo[ox

24VDC

SI6
-EXC/COM

o si6

)
o siG
)

P-Switch SPST

EXC | com | siG

O
©)

)
Current Internal
Excitation ©
e | 3
Power  ——
Supply  —|
EXC
24VDC
-EXC/COM
Current External

Excitation

sl
(+)

SIG
)
3-Wire Internal
Excitation @
Ex | com | si6
External  ——
bower =1 |
Supply —| 56
o O )
24VDC
siG
-EXC/COM 0
3-Wire External
Excitation

35

Electrical Lines

Diagram 23

4-Wire Internal
Excitation

External
Power
Supply

4-Wire External
Excitation

Hook up the pneumatic lines - attaching the high port (HI) on the calibrator to the high
port on the UUT and the low port (LO) on the calibrator to the low port on the UUT.
Hook up electrical lines- (See Diagram 23 for wiring options)

Diagram 22

sl
(+)

SIG
)



8.0 CALIBRATING/TESTING ATRANSDUCER/TRANSMITTER

Ealb ol S

MANUAL CALIBRATION (Typical):

Select UUT Profile from either drop-down on real-time screen or by going to the UUT tab
from real-time screen drop down or from UUT tab. Select UUT ID from list and verify.
Select REALTIME tab (If on UUT tab)

Connect UUT according to UUT Connection Guide (See Section 7.0).

Press the -Setpoint button and select -FS. It will generate the lowest pressure of the UUT
range, wait until pressure is achieved.

At this point, you may adjust the zero adjustment on the UUT until the output is within
desired tolerance.

Once zero is adjusted, press the Setpoint button and select +FS button (top of drop-down).
Target pressure will again update in window, wait until pressure is achieved. You may
adjust the span potentiometer until within desired specification.

Unit should be calibrated at this point. To verify, select TEST tab.

AUTOMATED TEST:

Select RUNTEST tab

Select UUT from list, (if not available, follow instructions for creating new).
If test profile is not desired, select NEW from list.

Press RUN button and wait for completion.

EXPERT SYSTEMTEST:
(See page 37)
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6.

EXPERT SYSTEM TEST (For Model 269)

Select UUT Test Tab.

Select "Auto-Detect” from UUT ID drop down box. Wait for software prompt to plug
EPIC cable into Transducer.

Remove Process Head from pressure sensor and plug in EPIC connected to MicroCal
top panel header. FIRST TIME UUT AUTO-DETECT -The MicroCal will automatically
download and save a new UUT Profile from a Setra 269.

A) UUT ID Selection Screen will appear.

B) Enter tag number or UUT ID number.

() Tap OK.

D) UUT Part Number Screen will appear. Complete part # and tap OK.

E) All setup data for UUT will be automatically downloaded and stored under
new UUT ID Number.

F) Ready to initiate test.

Select Test Tab.
Press‘Do Test’and wait for completion

A) If“As Found” data is within the user-selected Re-Cal Accuracy- The MicroCal
saves the test data as both “As Found” and “As Left” and the calibration/testing is
complete. :

B) If“As Found” data is outside the user-selected Re-Cal Accuracy- The MicroCal
initiates automatic zero and span adjustments (Auto Re-Cal). The MicroCal will
perform the Re-Cal process up to three times to meet the designated Re-(Cal
Accuracy. One correction is usually sufficient to Re-Cal a UUT; however, if Re-Cal
is not achieved, then the MicroCal displays the following message: “UNABLE TO
ADJUST UNITTO SPECIFIED RE-CAL ACCURACY”

() Any Re-Cal process will result in test data being saved in‘As Found’ and ‘As
Left’ data files.”

Remove EPIC Connector from UUT, and replace UUT Process Head to return UUT to
reqular operation.

9.0 MICROCAL MANAGER INTERFACE
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The MicroCal Provides a central location for all data within a given facility, database
management and easy data entry and manipulation.

9.1 SETUP FOR PC CONNECTION
1. Connect MicroCal to PC via micro USB cable.
2. Verify device is connected on Windows Mobile Device Center.
(ONNECTED should now appear in Windows Mobile Device Center window.
3. Run MicroCal Manager software.

= Micro-Cal Manager

Rey 2.04

4. Press CONNECT button (See Diagram 25)
5. Screen will update with data from both PCand MicroGal.

UUT Frofes ~Test Profiles
Connect
EDIT I NEW DELETE I EDIT NEW DELETE ‘
PC Dalabase Pocket PC Database PC Dalobase Pocket PC Datohase
Transter > ‘ < Trangfer J Transter - ‘ < Transfer ‘
0T Data Test Profie Dala
UUT Data Test Profie Data
LT Data Test Prafie Data
LIUT Type: %5 Acouacy %3t Test Profie Data
UUT Data
UUT Data
T Type. % hocuacy, %3 uutin Fefresh Test Results
J Print

Date Time Tested AsFound /psLeft | Pass /Fal File Name

Diagram 24

o-Cal Manager Rey 2.04
UUT Profles | Test Profiles s
EDIT ‘ NEW ‘ DELETE ‘ EDIT J NEW ] DELETE ‘ <
[Teieading
PC Database Pocket PC Database FC Datzhase Focket PC Database
o
Transfer > < Transfer ‘ Transfer > < Transfer ‘ o
database uploaded
ZAOOWETITIC & [ZB4100IWBITTIE & TTpoitest Tipainttes. rom Pockel
264100WEB2DTIC | 2641001WB20T1C 21pairttest 2lpainttest Uploading Test
2641001WD1ITIC | 2641001WDZ2DTIC — pointtest pointtest Profile database from
2641001WD2DTIC 2641005WB2DT1C Spointiest Spoinitest ocket P
2641005WETITIC FE400BWDIDTIC Epaintest Epcintest L poite et
2681008WB2DTIC ¥ | 26410RBWB1TTIC ¥ Tpcintest Tpoiitest Hisme
< I < | & Uploaing Test
) FEATAITWETITIC Test Profie 1D TTpainltest Renindaeies
UUT Type CURR Pofle Type: Ascending Al ceta cploaded
Accuracy 1.000 (%F5) Number Of Test Paints: 11 om Packes PO
Inpuifange: 1.0 10 7,000 riw/C) Perform Lesk Test?:  NO
OLtpuiFlange 4000 to 20,000 (md]
S etiing Time: 5000 ms]
E rcitaiion 24.00/DC) uuT I Rlefresh Test Resuls
Fleqd Cul Stabily. 00003 [inw'C)
s Leak Rate: 0.000100 (Kw/s) Piink
Defaul Test Profle:  Fpoinlest [ I=|
| Dale Time Tested AsFound /AsLelt | Pass /Fal File Mame
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9.2 GRAPHICAL USER INTERFACE SETUP

The interface is divided into sections corresponding to the pages on the MicroCal
software.

DATA SETS

UUT (Unit Under Test) Profiles - These define a transducer so the MicroCal knows what
it's working with. (See Diagram 26 - Portion outlined in red)

Test Profiles - Determines how a test is performed. (See Diagram 26 - Portion outlined
in blue)

Test Results - Actual data files created when a test is recorded on the PC. (See Diagram
26 - Portion outlined in green)

al Manager

Rev 2.04

EIEX]

ULT Profies Test Profies
Connect
EDIT ‘ NEW | DELETE ‘ EDIT J NEW I DELETE :
| [UpkadingUnit
PC Dalabase Pooket PC Datebase PC Datebase Pooket P Datebase Under Test database
trom Pocket PC
Transter -+ ‘ < Transfer ‘ Transfer -+ ‘ < Transter Unit Under Test
datzbase uploaded
GAMWIWETITIC | BHOTWBTITIE & TTpaintest TTpaintiest trom Packet PC.
2641001WEDTIC | 2661001wB2DTIC 21painttest 21poirtiest Uploading Test
264001WDTITIC | 2541000WD2DTIC Jpointtest Jpointtest Profile database from
2641001WD2DTIC 4100BWEDTIC Spcintest Spoinitest
2641005WBTITIC 2641005WD2DTIC Gpointtest Bpoinitest e e eates
2641005WB2DTIC ¥ | 26410RSWBTITIC Tpointtest Fpoinitest g‘;‘g:gfgc"m
£ | B = 2 Uploading Test
0T D. FEATNTTWETITIC [Test Fioie D. Tipatiest fen e o
LT Type: Frofle Type Ascending ey
couay 1.000 (%FS) Number Of Test Foints: 11 e e
InpuiFiange 1,000 10 1.000 [iWC) PerfomLeak Test. N
(OutputRange: 4000 to 20,000 (mé]
Setling Time 5000 (ms)
Encitation: 240 (DT uuTio Flefiesh Test Results
Fieqid Cul Stabilty. 0,003 [iiwC)
Leak 0.000100 (wC/s) I &l s
[Defaul Tes! Ficfle:__ 3pointest
| Dae Time Tested AsFound /s Left | Pass ¢ Fal File Name

Diagram 26

Profile Selection - With each profile set, there are two list windows for existing profiles.
One is labeled ‘PC DataBase, the other ‘MicroCal Database.’ (See Diagram 27)

EIC X

= Micro-Cal Manager  Rev 2.04
UUT Profiles - Test Profies N 5
EDIT ‘ NEW | DELETE ‘ £0IT J NEW I DELETE ] : :
Uploading Uit
PC Datebase Pocket PC Datebase PC Datobase Pocket PC Datebase Under Test database
EREEE pat pbeils
Transter - < Transter ] Transfer - < Transter Unit Undr Test
datzbase uploaded
ZAWTWETITIC  a || SHOTWBTITIE & Tipanttest TTpoirtiest rom Packel
264100TWEIDTIC FB410TWEIDTIC 21painttest 21poirtiest Uploading Test
2641001WD11TIC J/ADIWDDTIC Ipointiest Spoinitest Profile databass from
2641001WD2DTTC 2B4100BWEDTIC Spainttest Spaintest {PC
2641005WR11TIC 2641005WD2DTIC Epointtest Epointtest Test Profile database
2s1005wRDTIC ¥ || 28410R5wRTITIC ¥ Tpointiest Fpoinitest ;D‘”adm from
2 o |18 » ocket PL.
_ Uploading Test
ot ZEATO0TWETITIC [Test Prafie D TTpointtest fon il e ol
0T Type: CURR Profi Type: Ascending e eadon
Accuscy 1.000 (%F5) Number Of Test Paints: 11 e
IrputFiange: 1,000 1o 1.000 (riWC) Perfom Leak Test. N
(Outputfiange: 4.000to 20,000 (&)
5etting Time: 5000 ()
Excitation: 240 [/DL) uuT ID Refiesh Test Fesults
Fieaid Cul Stabity. 0,003 [inwC)
ak Leak Rate: 0.000100 (HWC/s) lifes
Deteul Test Prcfls:  3pointtest | =
| Date Time Tested. AsFound /s Lot | Pass / Fal Fie Name
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MicroCal Database - This list shows what test profiles are currently on the MicroCal.
After editing any profile, said profile will automatically download to the MicroCal. This
ensures that the list window always accurately reflects what is on the MicroCal. (See

Diagram 28)

ro-CalManager  Rev 2.04
UUT Profies Test Profies
Connect
EDIT ‘ NEW ‘ DELETE EDIT J NEW ‘ DELETE ‘ :
Uploading Uit
PC Datobase Pooket PC Datebase PC Datebase Pooket PC Datebase Under Test database
—_— ——————— || |FomPacketPC.
Transfer -+ | ¢ Transfer Transfer - | ¢ Transfer ‘ Unit Under Test
datzbase uploaded
EAWWETITIC o | Z5HOOWBTITIE & T pairtest TTpairtiesl rom Packet PC.
264100TWE2DTIC 2B41001WE2DTIC 21paiitest 2lpoirtiest Uploading Test
264001WDTITIC | 2541001WD2DTIC 3painttest Jpointtest Profile database from
2641001WD2DTIC 41005WEZDTIC Spcinttest Spointest P
2641005WB11T1C 2641005WD2DTIC Bpointtest Bpointtest et
2641005WE2DTIC ¥ | Z6410RBWETITIC ¥ Tpaintiest Fpoinltest luploadsd from
£ L 2 Uploading Test
0T D. FATTWETITIC Test Fioie D. Tpaintiest fon e oms
UUT Type: CURFR: Froie Type Ascending b e
Accuscy 1.000 (%FS) Number Of Test Foinis: 11 A
npulFiange 1,000 1o 1,000 (inwiC) Perfom Leak Test. N
OutputRange: 4,000 to 20,000 (e
Setling Time: 5000 (1s)
Ecilation: 0 1/DC] uuT i Flefresh Test Results
Fieqd CulStabity. 0,003 (ifwC)
Mg Leak Rate: 0.000100 (iWC/s) I &l Prink
Defaul Test Fiofle:  3pointest
Date Time Tested As Found /s Left_ | Pase / Fal File Name

Diagram 28

Profile Quick Display - Below the database list is a window which will display the proper-
ties of the selected profile. Once a profile is selected, from either database, it is loaded
from its database and the data is then displayed in this window. (See Diagram 29)

1.To select a profile, simply click on the ID in the list.
2. Only one profile can be selected at a time from both PCand MicroCal database lists.

icro-Cal Manager  Rev 2.04
UUT Profes Test Profiss : 5
EDIT ‘ NEW ‘ DELETE ‘ EDIT J NEW ‘ DELETE ‘ . -
Uploading Uit
PC Datsbase Packet PC Datahase PC Datebase Pocket PC Datebase Undet Test datebase
rom Pocket PC.
Transfer > | < Transfer ] Transfer - | < Transfer ‘ Ui Linder Test
dathase uploaded
BATOOTWETTTIC  m| | ZB4I00TWBTTTIE o Tiporitest Tipoirtiest tram Packet PC.
640NWEDTIC | Z641001wWB2DTIC Tpoinltest Zlpainttest Uploacing Test
2641001WDHTIC 2B41001WD2DTIC Jpcintest Ipointest Prefis database from
26410014D20TTC 264100582010 Bpcirtiest Bpoinitest encoalls
2641005WB11T1C 2641005WD2DT1C Bpointtest Epointtest Test Profile database
2BA100RWBDTIC ¥ | 28410REWBITTIC ¥ Tpaintiest Fpoinltest ;D‘”adm from
2 s |a | i ket P
- — - Uploading Test
uuT i 264T00TWET1TIC Test Profie D! 11 prinitest fonllade oo
UUT Type: CURR Profies Type: scending LAl tote uplnaced
Accuracy 1.000 (4F5) Number Of Test Points: 11 (e e
Irpuange: 1,000 1o 1,000 (inwC) Perfom Lesk Test WO
OutputFlange: 4000 to 20,000 (mé]
Setting Time: 00 ()
E rcitalion 2401/DC) uuT I Rettesh Test Fesults
Reqd ChlStabity: 00003 (inw'e)
bz Leak Rate: 0.000100 (iKWC/3) Prink
Defaul Test Profie:  3painttest [ =
Date Time Tested AsFound /A Lelt_ | Pass / Fal File Name

Diagram 29
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Transfer Buttons (-> & <-) - These buttons will copy a selected profile from the database
it currently exists within, to the other remaining database. L.E., if a profile is selected in
the PC database, and Transfer -> button is pressed, the profile will now be copied to the
MicroCal database.

When transferring profiles, if a profile of the same ID exists in the ‘Copy To’ database, the

profile will be overwritten on the ‘Copy To’ database. (See Diagram 30)

= Micro-Cal Manager Rev 2.04

UUT Profiles Test Profiles
EDIT NEW DELETE I EDIT NEW ] DELETE I e
Uploading Uit
PC Database Pocket PC Database: PC Database Pocket PC Database Urdes Test database
Pocket PL.
| Transter > [ || < Transter [ ] [rranste [ || s Transter || [t Under Test
uploaded
AMTWETITIC ) | 2641001WBTITIC & Tlpairitest TTpaintest from Pocket P,
254100TWE2DTIC | | 2641001WB2DTIC lpainitest 21poinitest Urloading Test
2641001WD11TIC 2641001WD2DTIC Jpointtest Jpointtest Profile database from
2641001WD2DT1C 2641005E2DTIC Spoinitest Spointiest aca
2641005WBTITIC 2641008WD2DTIC Gpoirtest Bpeirttsst L oe el
2641005wB2DT1C | | 26410REWB1ITIC ¥ Tpoiltest Tpoirttest B
4 | @& ¥ Uploading Test
UOT D, ZEA100TWETTTIC Test Frofle 0 Tpainitest Hes Ly
T Tope: CURR Profie Type. Ascending Al dats Lploaded
laccuracy 1,000 (%F5) Number Of Test Paints: 11 (om Packet P
ncuifiange: 1,000 to 1,000 rWC] Perfom Leak Test?. MO
OutputRange: 41000 to 20,000 [mé)
Setting Time: 5000 )
Excitation: 240140 uuT i e o
Reqid Cil Stabilty:  0.0003 (inwT)
has Leak Rate: 0.000100 (riw/Ces) & I
Default Test Frofile:  3pointtest ad
Date Time Tested s Found 78 Left_ | Pass / Fail File Name

Diagram 30

Edit Button - This button opens a dialog box containing the information for the selected
file. At this point, the data may be manipulated and saved. ID cannot be changed with this
function. To change ID, copy the profile (See‘New Button’section, following), giving it a
new ID, then delete the old version. (See Diagram 31)

Rev 2.04

= Micro-Cal Manager

w ¢
T ] vew DELETE et T Jwew | omer
U

PC Database Pocket PC Database: PC Database Pocket PC Database Und:

2641001WD1TIC 2641001WD2DT1C

2641005wB2DTIC ¥ | 26410RSWB1TTIC ¥ Tpainttest Fpointtest

: 5" |2 »

UT ID: E4100TWET1TIC Test Profile ID: Tlpointtest

cccccc y: 1.000 (%F5) INumber Of Test Points: 11

InputRange: -1.000 to 1.000 (ifw'C) Perform Leak Test?: NO

utputRiange: 4.000 to 20,000 [ma)

etting Time: 5000 (ms]

xcitation: 24.0(vDC) uuTiD Refresh Test Results

e'd Chl S tabilty: 0.0003 firiw/C]

lax Leak Fate: 0.000100 (iriwC/s) ,ﬁ Print

efault Test Profile: 3pointtest =
Date Time T ested As Found / s Left Pass 7 Fail File Name.

Diagram 31
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New Button - This button opens a dialog box to create a unique profile. Profile ID must be
entered into the ID box on the dialog.

To copy a profile, simply highlight the desired profile within the list window, and then press
NEW. The data from the selected profile will appear in the edit window.
The new profile will be copied to the database from which the profile to be copied was

selected. (See Diagram 32)

al Managr

Rev 2.04

LT Proies TestProies
Comnect
EDIT NEW DELETE EDIT NEW DELETE || Lo
Uploading Unit
PC Database Fosket P Database PC Database PocketPC Database | |Linder Test database:
fiom Pocket L.
0TWET A [EHOWETITIC & Tipaitest Tipoirtest fiom Pocke! PL.
Z64100WE2DTIC ZB40MWEZDTIC 2lpsintest 2lgointest Uploading Test
2641001WDT1T1 001D 2DT1 pointiest 3pointtest Profile database from
2641001WD2DTIC 2B4100BWBZDTIC Spointest Spointest Pocket PC.
264100WB11TIC 2B410BWD2DTIC Epointest Gpointest [ Ehbaaae
264005WBDTIC ¥/ | BHIRSWBTITIE ¥ Tpointest Fpoinitest il
. = — Uploading Test
0T D EHODTWETITIC [TestPrfle D Tipointest
e = et
ceuracy 1000 (5) Number D Test Paints: 11 i
InpuiFian .00 1,000 (W) Pefom Leak Test?.  NO
upRange: 400010 20,000 (mé)
eting Tie: 5000 ms)
schaton 240/00) uro Refesh Test Restits
eqdChlStabily: 00003 (W)
0000700 (/) Pit
cloul Test Prole:  3pointest |
Date Tine Tested AsFound /s Left_| Pase /Fal Fie Nare

Diagram 32

Delete Button - This button will delete a profile from the database it exists within. Data
cannot be recovered, so a verification dialog box will pop up asking operator to verify
that delete is really desired. (See Diagram 33)

ro-Cal Manager

UUT Profles Test Profiles
EDIT ‘ NEW | DELETE ‘ EDIT ‘ NEW I DELETE ‘
Uploading Unit
PL Database Pocket PC Database FL Datzbase Fockel FC Database Linder Test datahase
from Pocket PC
Transler -> < Transler ‘ Transler -> < Transler ‘ Uikt Linde Test
database uploaded
ZAOIWETITIC A | ZB4I00TWBIITIC & TTpointest TTpairttest from Pocket PC
2641001WB20TIC | | 264700TWB20TIC 2lpainttest 2lpairttest Uploading Test
2641001WD1TIC 264100TWD2DTIC pointtest Spointtest Profie database fiom
2B41001WD2DTIC ZB4N05WEZDTIC Spointtest Spaintlest Pocket PC.
2641005WETTIC 2641005WD2DTIC Epointtest Gpointtest TEIS‘ Profiie datshase
2641009wB2DTIC ¥/ | 2B410REWETITIC ¥ Trairtizst Tpainitest P
< | & & 2. paig Test
U071 ZATO0TWETITIC [Test Prafie 1D TTparitedt fien o dunies
LT Type: Profle Type: Ascending | cats uploaded
hccuracy 1.000(2F5) Number Of Test Points: 11 o Pocket PC.
Inputfl ange: -1.000 o 1.000 friw/C) [Peform Leak Test?
(Ouipuiflange 4.000 to 20,000 (mé)
Selting Time: 5000 ms]
Excitation 24.0(vDC) uuTiD Refresh Test Resuls
Feqid Cul Stabiy: ~ 0.0003 [T
ax Leak Aate 0.0007100 fwC/e) Piint
Defaul Test Profle:  Jpointtest I=|

Date Time Tested

AsFound /Aslelt | Pass/Fal

File Name
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9.3 TEST RESULTS DATA
1. Atbottom of screen, there is a list box showing all the test results data files stored in

memory.
On connect, all the data files from the Pocket PC are copied to the main PC database. Ifa
file already exists with the same name, the file will not be copied.

If a new data file is created while connected, the new files can be uploaded by pressing
the ‘Refresh Test Results’button. This will repeat the file upload procedure performed on

2.

connect. (See Diagram 34)
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To review a particular test (See Diagram 35):

Select the ID of the Unit Under Test from the drop-down list above the test results list (just

below the ‘Refresh Test Results’ button).
Press drop-down arrow at the right of the ID box.
Clickon ID in box.

B

Diagram 35
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Once a UUT ID is selected, the test results list will update to display only the test results
from that UUT. (See Diagram 36)

The test results for each UUT can be distinguished using date/time of test and As Left/As

Found status.
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To print‘As Left’ or‘As Found’ data only:

1.
2.

Select any profile desired from the list of test results.
Press ‘Print’button. (See Diagram 37)
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Diagram 36
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Diagram 37
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This will bring up a printer selection dialog. Select printer from here and press ‘0K’
button. (See Diagram 38)

. - I
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|
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() Pages  from: 1 to: 1 \
213! Collate
Selection k=

Diagram 38

To print an As Left/As Found pair, the test results must be selected
manually:
Select'As Found'file then, while holding CTRL key, select'As Left file.
Press Print’button. (See Diagram 39)

Before data can be sent to the printer, the 2 selected files must be verified as a valid pair. Data
is validated as follows:

Only 2 files being requested for print operation.

Only one As Found and one As Left file.

As Left data file’s date/time stamp comes after that of As Found data file.

UUT Profiles & Test Profiles for each test result’s data file match.

As Left data file date/time stamp is within 24 hrs after that of As Found file.
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10.0 MICROCAL SPECIFICATIONS

10.1 MEASUREMENT UNCERTAINTY (1YR)

Pressure +0.12% Reading +0.028% FS
Voltage +0.015% Reading +0.002 mV
Current +0.015% Reading +0.002 mA
Physical

Operating Temperature 50° to 95°F (10° to 35°C)
Storage Temperature 32°to 160°F (0° to 71°C)

Power Requirements

24VDC (110/220V Power Adapter Included)

Battery (included) Li-ion, 6.75 AH, Recharge Time < 3 hours
(ase Dimensions 18.6"x14.7"x7.1"

Weight 18-22bs.

10.2 CONTROL

Controlled Pressure Stability 0.0002"W.C.

Minimum Controlled Pressure 0.00005"W.C.

Temperature Effect (Outside Operating Temperature)

Zero

None, Zero Tare

Span

Additional £0.005% FS/°F

10.3 GENERAL SPECIFICATIONS

Engineering Units

Field Selectable (20 Options)

Warm up 20 Minutes

Communications RS232

Display 7"Touchscreen

Pressure Connections Plug-In 0-Ring Quick Connects

Electrical Connections

Banana Plug Jacks
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11.0 ADDITIONAL RESOURCES
11.1 GLOSSARY OF TERMS

Atmospheric Pressure - Pressure of the atmosphere at the Earth's surface. NIST standard
atmospheric pressure = 1.01325 bar.

Burst Pressure - The maximum pressure that may be applied to the positive pressure port
without rupturing the sensing element.

(apacitive Sensing - Detection and measurement of pressure through the change in
voltage across a capacitor, one plate of which is a diaphragm which deflects slightly with
changes in applied pressure.

Differential Pressure - Pressure measurement relative to a reference pressure.

FS (Full Span) - The range of measured values over which a transducer is intended to
measure, specified by the upper and lower limits. Ex: 0 to 100 PSIG, FSis 100 PSIG/0 to 5
VDG, 800-1100 MB, FS is 300 MB.

P/I - Term common to process industries meaning pressure-in/current-out.
Ex: 3-15 PSIG Input to 4-20 mA DC Output.

Pressure Transducer - An electromechanical device for translating fluid pressure values
into voltages across a high-impedence (5k ohms or greater) load.

Pressure Transmitter - An electromechanical device for translating fluid pressure values
across currents (generally 4-20 mA) into a low-impedence load.

Proof Pressure - The maximum pressure that may be applied without changing perfor-
mance beyond specifications (typically 0.5% FS zero shift).

Range - The spread between the maximum and minimum pressures between which the
transducer has been designed to operate.

Span - The algebraic difference between the limits of the range. Ex: 0.1 to 5.1 Volts DC,
span is 5VDC. Sometimes used to designate full scale output; i.e. 5VDC.
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11.2 INTE PRESSURE TRANSDUCER SPECIFICATIONS

Accuracy

Expressed in %FS as constant temperature.
Accuracy as RSS non-linearity, hysteresis and non-repeatability

ROOM SUM SQUARES (RSS)
NON-LINEARITY (£0.1%)* 0.01%
HYSTERESIS (£0.05%)? 0.0025%
NON-REPEATABILITY (+0.02%)*  0.0004%
0.0129%
10.0129% +0.11%FS at constant temperature

Total Error Band
(Worst Case) Over a Temperature Range of -10°F to 130°F

Non-Linearity: +0.1%FS
Hysteresis: +0.05% FS
Non-Repeatability: +0.02% FS
Thermal Zero Shift: <+0.32%FS
Thermal Span Shift: <+0.24%FS
Zero Offset: +0.2% FS
Span Offset: +0.2% FS
TOEIB%FS

Long-term stability error not included.
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Non-Repeatability

The ability of a transducer to reproduce output readings when the same pressure value
is applied to it consecutively, under the same conditions, and from the same direction.

5VDC

[

0vVDC
0PsI 100 Psl

Hysteresis

The maximum difference in output at any pressure value within the specified range, when
the value is approached with increasing and decreasing pressure.

5VDC

ovDC

oPsI 100 PsI

Long-Term Stability

The ability of a transducer to reproduce output readings obtained during its original cali-
bration at room conditions for a specified period of time.

5VDC
»
FOI%FS | . T "
Lt “0.1% FS
+
s Original calibration
ovDC = = = After 6months
0 PSI 100 PSI
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Zero Offset

Zero output is factory set to within a certain % of full scale. Results in a shift up or down
of the calibration curve. Does not affect linearity or accuracy.

accuracy. Zeroshift+02%FS
No span shift

Qnearty still £0.19%FS
3 ’
ol
o
03

5
"
g

S
bt
Mo zero or span shift
Linearity £0.1% FS

0 Psl 100 PSI

Span Offset

Span output is factory set to within a certain % of full scale. Resultsin a change in the
slope of the curve. Does not affect linearity or accuracy.

Span shift+0.29% FS
Linearity shift £0.19%F%

0.29%FS
(10mV)

‘J’ No;pan shift
0,\0\0 Linearity £0.1%F5
0
0 Psl 100 PSI

Thermal Effects
The change in the zero and span output that occurs due to temperature changes.

Thermal Zero Shift: <+0.4% FS/100°F
Thermal Span Shift: <+0.3% FS/100°F
Example Temp. Range: -10°F to =130°F
Max. temp change from  70°F =80°F

80°F x 0.4% 0.32% FS DZ/DT
80°F x 0.3% 0.24% FS DZ/DT
Zero shift: <+0.32%FS
Span shift: <=+0.24% FS
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Non-Linearity

Best Fit Straight Line (BFSL) Method: Relationship of a calibration curve to a specified
straight line.

51vDC

0.\"f°"S

0.1VDC

0Ps 100 PSI
Example: £0.1% FS

End Point Method: Relationship of a calibration curve to a specified straight line through
its end points.

5.0VDC

ovDC

0Ps| 100 PSI
Example: £0.05% FS

Terminal Method: Relationship of a calibration curve to a specified straight line with end
points at zero and full scale.

RS232 OUTPUT

0Ps| 100 sl
Example: £0.12% FS

51



12.0 SPARE PARTS & ACCESSORIES

Part # Item

869973-G Spare Battery

869974-G Desktop Charger

869923 Accessory Kit (Screwdriver, Silicon Tube, Misc. Fittings)
869920 Harness Cable End Ass'y, 2-Wire

869904-10 2-Wire Electro-Pneumatic Harness: 10 ft.

869921 Harness Cable End Ass'y, 4-Wire

869905-10 4-Wire Electro-pneumatic Harness: 10 ft.
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13.0 RECALIBRATION & WARRANTY INFORMATION

Please contact a Setra application engineer (800-257-3872, 978-263-1400) before returning
unit for repair to review information relative to your application. When returning a product to
Setra please call 800-257-3872 or email orders@setra.com to obtain RMA number, before send-
ing unit(s) back to us. Once an RMA number has been assigned to you, please send the package
back to the below address. To download return form, visit www.setra.com/support/service.

Setra Systems, Inc.
159 Swanson Road
Boxborough, MA
01719-1304

Attn: RMA #

Do not return accessories when sending in unit for repair or calibration. To assure prompt han-
dling, please make sure the RMA number is on the outside of the box and a copy of the service
request form is included in the shipment. If applicable, include a copy of the PO for the return in
the shipment.

(alibration Services: Setra maintains a complete calibration facility that is traceable to the
National Institute of Standards & Technology (NIST). Setra warrants its Model MicroCal to the
original consumer purchaser against defects for a period of one year from the date of sale by
SETRA, as shown in its shipping documents.

Without charge, SETRA will repair or replace products found to have manufacturing defects
within the warranty period. The serial number or date code must not have been removed,
defaced or otherwise changed. SETRA must be notified in advance of any returns; any products
returned to SETRA must be transportation prepaid. The foregoing warranty is in lieu of all
warranties, express, implied or statutory, including but not limited to, any implied warranty of
merchantability for a particular purpose.

Setra’s liability for breach of warranty is limited to repair or replacement, or if the goods cannot
be repaired or replaced, to a refund of the purchase price. SETRA's liability for all other breaches
is limited to a refund of the purchase price. In no instance shall SETRA be liable for incidental or
consequential damages arising from a breach of warranty, or from the use or installation of its
products. No representative or person is authorized to give any warranty other than as set out
above or to assume for SETRA any other liability in connection with the sale of its products.

For all CE technical questions, contact Setra Systems, USA. EU customers may contact our EU
representative Hengstler GmbH, Uhlandstr. 49, 78554 Aldingen, Germany (Tel: +49-7424-890,
Fax: +49-7424-89500).
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