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1: Introduction

The IMPAX PASS (Process Analysis and Sorting System) is a device that measures the power
used in each machine cycle. It uses a power sensor to measure the power signal used during each
cycle. The monitor measures the peak and area under the curve of this power signal. By doing
this, the monitor can detect broken tools, no-feeds, and many other problems.

FeatureList
Touch Screen Operation
Peak Power Monitoring and Area-Under-Curve Power Monitoring
Monitoring via Automatically-Learned Limits
Monitoring via Fixed Limits
Adjustable Upper and Lower Monitoring Limits for Peak and Area
Additional Crash Monitoring Limit
Interactive Error Display
Customizable Error Tolerance for Upper and Lower Limit Breaches
Diverter Function / Diverter Gate Output
Machine Stop Output
Machine Crash Output
Parts-Per-Minute display
System Overview and Process Trending Displays
Trend DataLog
Order Counter
Historical Error Log
Password Protected Bypass Mode for Managers

User Notice

The IMPAX PASS Monitor contains valuable confidential and proprietary information of Process Technologies
Group, Inc. No part of the installed software, screen layouts, or other materials may be transmitted, distributed,
copied, photocopied, scanned, reproduced, translated or otherwise duplicated on any medium without written
consent of the owner. If such consent is given, the same confidential, proprietary and/or copyright notices must be
affixed to any permitted copies as were affixed to the original. Use of the software programs contained in the
IMPAX PASS Monitor are subject to applicable license agreements, usage guidelines, and non-disclosure
agreements. Unless specifically otherwise agreed, all rights, title, and interest to the software programs, screen
layouts, and other material contained herein remain with Process Technologies Group, Inc. or the owners of such
software and material.

Process Technologies Group, Inc. assumes no responsibility for any inaccuracies that may be contained in the
software programs, screen layouts, or other material. In no event will Process Technologies Group, Inc. be liable for
direct, indirect, special, incidental or consequential damages resulting from any defect or omission in the IMPAX
PASS Monitor, its software programs, screen layouts or other material, even if advised of the possibility of such
damages. Except as otherwise agreed in alicense agreement, use of the IMPAX PASS Monitor, software programs,
screen layouts, and other materials contained herein are ASISWITHOUT WARRANTY INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. COPYRIGHT 2006 PROCESS TECHNOL OGIES GROUP, INC.
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2. BaSC Opel’ atlon Peak Power uzed

ml eycle

The IMPAX PASS Monitor measures the power

signal of a machine process. It does this through a
power sensor which normalizes the power usage as a Area
number between 0 (no power) and 10 (maximum Under Curve
rated power). *

For each cycle, the PASS measures the peak power and the area under the power curve. The
peak power isthe maximum power reading seen during the cycle, and the area under the curveis
asummation of all the power readings (shown in grey in the figure), scaled by the cycle time.

The monitor “learns’ a process to determine the power signature of a good cycle, and then
calculates high and low limits based on this, and compares later cycles to the learned values, to
ensure that the peak and area-under-curve stay within specified bounds. Limits can also be
adjusted or entered manually.

If learned percentage limits are used, the monitor learns the process by observing a number of
cycles, which are then averaged together to get learned values for the peak and area-under-curve.
These learned values are multiplied by percentagesto get upper and lower monitoring limits,
which are then used to monitor each following cycle.

If fixed limits are used, the operator can specify upper and lower limits for monitoring. Then the
monitor ensures that each cycle' s peak and area-under-curve fall within the chosen limits.

If amachine cycleiswithin the upper and lower limits, the cycle is considered good. Otherwise,
it isconsidered bad, and an error isrecorded. All limits can be adjusted in real time.

When a process error is detected, an error screen appears, the machine is stopped, and the
monitor’ s diverter output is activated. After this, an operator can choose to start over with new
limits, or to continue with the current limits.

Additional featuresinclude crash detection, error tolerance, and trend analysis. Please refer to the
sections below for information on these features and more.
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3. Setup and Configuration

Version 2.10, October 2009

This chapter covers setting up the system to monitor a process, and fine-tuning the monitoring.

3.1 Limits/Learn Button

The“Limitsg/Learn” button is available on most screens, and is the shortcut to setting limits for a
process. Pressing it will go to either the percentage limits screen or the fixed limits screen,
depending on which is currently being used. From that screen, the current limits can be viewed,
adjusted, and anew learn can be started. Refer to the percentage limits and fixed limits sections

below for more info.

3.2 Setup Menu

The Setup Menu alows full access to monitoring setup,
and can be shown by pressing “ Setup Menu” on any
screen. The sections below describe the Setup Menu’s

READY TO
MOMITOR

SET PERCENTAGE
LIMITS

PR
IMPAX PASS MONITOR
SETUP MENU

ADJUST COMTRAST

a8

SET FIXED LIMITS

i, |

ADJUST PEAK LIMITS

3YSTENM SETUP

features.

ADJUST AREA LIMITS

i FFH
SET PERCENTAGE

ENTER PERCENT LIMITS AND PRESS "LEARN"

The monitor’ s screen’ s brightness can also be adjusted
from this menu. Use the “ Adjust Contrast” arrows to
change the brightness/darkness.

LIMITS~
LEARN

DATA
MENU

RUN
SCREEN

3.3 Setting Per centage L imits

To use percentage (Iearned) limits, press this button (or
press “Limits/Learn” on any screen if the monitor is

already in percentage limits mode). PPEEQHHCEHHIE ) 18 F'PREEHF'.;EHHITG ) 1a
. o . PEAK LOW 18 AREA LOW 18

It'sagood ideato use percentage limits when the ideal PERCENT : PERCENT:

limits are unknown. For example, when anew part is LEARN NOW

sta_lrted, or V\_/hen atool is c_hanged, or when a machl ne it 1 seror — —=

adjustment is made that will affect power usage (air LEARN MENU MENU SCREEN

pressure, etc).

To enter apercentage, pressit and enter a new value. The percentages entered on this screen will
be multiplied by the learned values to determine the upper and lower limits of what will be
considered a good cycle. For example, “Accept all cyclesthat are within +15% and -10% of the
learned cycle.” Separate limits are used for peak and area-under-curve monitoring.

Pressing “Learn Now” starts the learn process, and jumps to the Learned V alues screen, where
the learned values will be updated as they are calculated. The “Learn Now” button can also be
used for re-learning an existing process, in case some parameters have changed. The percentages
can be changed without re-learning a process: see the sections on adjusting limits below.
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3.4 Setting Fixed Limits

MODE

SET FIXED
LIMITS

ENTER FIXED LIMITS AND PRESS "START"

To use fixed limits, press this button (or press
“Limits/Learn” on any screen if the monitor isalready in

i imi PEAK HIGH AREA HIGH

fixed limits mode). e 5. 52 T 472
. . .. . .. PEAK LOW AREA LOW

It'sagood ideato use fixed limits when ideal limits are LIMIT: 468 |7t 386

known. For example, when starting a part that has been
run many times before with the same limits each time, or

H LIMITS~ SETUP DATA RUN
on a machine that always makes the same part. LEARN MENU HENU SCREEN

START MONITORING

To enter alimit, pressit and enter anew value. The limits that are entered in this screen will be
used as-is to determine what will be considered a good cycle. Separate limits are used for peak
and area-under-curve monitoring.

Press “ Start Monitoring” to use the entered limits to monitor the process. If aready in fixed

limits mode, the limits can be changed on the fly and will be used as entered. Also see the
sections on adjusting limits below.

3.5 Adjusting Peak and Area Limits

MOCE

__"CE_ gDJuUST PEAK
FIXED LIMITS

Limits can always be adjusted in real-time, to fine-tune H1GH PERK  HIGH LINIT: 6.35 CURRENT PERK: 5.62

the monitoring process. Limits can be adjusted through PERCENT :
these screens, or through the Set Limits screens 18
mentioned above.
LOW PEAK
PERCENT:
There are separate adjust screens for peak and area- 1
under-curve. Each shows atrend view of the peak/area, Lo Luihlye Bo57 LSS ke Gosk
H H HRe H LIMITS SETUP DATA RUN
with itslimits. Information _such asthe Ie_arr_1ed value, LE rmrl/ MEN HENU SCREEN
current value, and current high and low limits are shown
in small text.

On the left of the adjust screens are fields where the upper and lower limits can be adjusted. If in
percentage limits mode, these values will be the upper and lower percentages (that are multiplied
by the learned value to get the limits). If in fixed limits mode, these values will be the actual
limits themselves. In either mode, editing these values (by pressing one and entering a new
number) will have an immediate effect on the limits, which will be used starting with the next
cycle. Thetrend chart will aso update in real time, showing the current value and the limits.

3.6 System Setup

The System Setup features are explained in a separate chapter. They include one-time setup tasks
that are configured at the time of install.
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4. Data and Monitoring Status

This chapter covers viewing the status of the process and
of the monitoring.

4.1 Data Menu

The Data Menu can be shown by pressing “Data Menu”
on any screen. The features in this menu display the
monitor’s status and history.

4.2 L earned Values

This screen displays the learned values. It is
automatically shown when the monitor islearning a
process for percentage limits mode, but the process peak
and area are also learned when in fixed limits mode (for
calculating the crash limits).

In addition to learning status and learned values, the
current peak/area of the last cycle and the current crash
settings are shown.

4.3 Overview Screen

This screen provides a quick overview of the current
monitoring status. It displays values from the order
counter (good parts, parts to go, bad parts, and the count
of the last error), the current peak and areain bar graph
form, and the current limits being used. If in percentage
limits mode, the current percentages are shown as well.

44 Error Log

The monitor keeps extra information on the last eight
errors, and thisinformation is shown in the Error Log.
Shown are error type (peak, area, or both), cycle count at
which the error occurred, peak and its limits, and area-
under-curve and its limits. The arrow keys move between
the two pages of the log.

Version 2.10, October 2009

READY TO
MOMITOR

IMPAX PASS MONITOR
DnaTa MENU 22

LEARNED VALUES

PEAK TRENDING

OVERVIEW SCREEN

AREA TRENDING

ERROR LOG

TRENDING DaTh LOG

ORDER COUNTER

USER NOTICE SCREENS

LIMITS,
LEARN

SETUP
MENU

RUN
SCREEN

MODE

HOHITOR
CYCLES TO i CYCLES -
LEARN : LEARNED :
CURRENT CURRENT
PEAK: el AREA : L
LEARNED LEARNED
PEAK: 2.86 AREA : 128
CRASH CRASH
PERCENT : 10 LIMIT: §.28
LINITS, [ SETUP DATA RUN
LEARN MENU MENU SCREEN

READY TO
MOMITOR

GOOD PARTS  CURREMT PERK

PR
OVERVIEW SCREEN

CURREMT RRER

15688
FARTS TO GO

BAD PARTS

18. 88

.08

E. 08

4. 88

8 Z2.88
.88
.
LIMITS- SETUP DATA RUN
LEARN MENU MENU SCREEN

MODE

MOMITOR
COUNT
PEAK 1482

AREA 1420

BOTH 1302

PEAK 1298

ERROR LOG PAGE 1

PEAKLO
3.00

PEFK PERKHI AREALQ
411 4.00 300

AREA AREAHI
450 500

3.00 512 400 300 375 500

3.00 400 400 300 5422 500

3.00 386 400 300 450 500

<

SETUP
MENU

DATA
MENU

>
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45 Order Counter

MODE
READY TO
MONITOR

ORDER QUANTITY:

RESET
COUNTS

ORDER COUNTER
The Order Counter screen displays counts of good parts

made and bad parts (errors). Learning cycles are counted
as good parts as well. Pressing on the order quantity will GOOD PARTS MADE: 1508

allow entering a preset “goal” quantity, which will be

156688

counted up to. GOOD PARTS TO GO: 13588
_ _ _ _ BAD PARTS DIVERTED: 78
Pressing “Reset Counts” in the upper-right corner will
. . LIMITS~ SETUP DATA RUN
clear all the countsin this screen. LEARN MENU MENU SCREEN

4.6 Trending

STOP

The trending screens display arolling trend of the
peak/area-under-curve of the last 200 cycles. Each
cycle s peak/areais shown, along with the upper and
lower limits, and the learned value.

gz

These screens are useful for examining the consistency of & Oeulfestz 4 THE I T
. . . . —— PEAK TREHC —— LEARHED FERK

aprocess, to determine how tight the limits can be set = S I —— G

without causing nuisance shutdowns. Trending canalso | “fRits/ | SETUE ) Dete B

reveal if the process power is drifting. For example, if the
peak power isdrifting up, it may mean that atool is getting dull and needs replacement.

The arrow keys can be used to scroll through the 200-cycle buffer. The “CLR” button will clear
the buffer, and the “STOP” button will pause the display.

TREND DATA PAGE 1: il

MOST RECENT FIRST
PEAKLO PFEARK PERKHI AREALO AREA AREARHI
300 411 550 300 450 600

MOMITOR
15T LAST
CYCLE:

4.7 Trend DataLog

This screen displays extra information on the last eight 2ND LAST
cycles displayed in the trending screens. Shown are the cycLg: 00 12 330 300 375600

actual numeric values of the peak and itslimits, andthe | 3p LAST 300 400 550 300 522 600

area-under-curve and its limits. The arrow keys move (G505
between the two pages of the log. ‘13&2? 300 38 550 300 450 600
( SETUP

4.8 User Notice Screens

DATA )
MENU MENU

This series of three screens display information on the

IMPAX PASS monitor, contact information for Process
Technologies Group, Inc., and the user license IMPAX PASS MONITOR
agreement. The arrow keys move between the three
pages. UERSION 2. 18

AMALOG MOMITOR _SOFTWARE LICEMSED FROM
FROCESS TECHMOLOGIES GROUF. INC. COPYRIGHT Z@og

PROCESS TECHMOLOGIES GROUF, TMHC.
1-200-272-4724 MWW IMPAXFTG. COM

SETUP DATA
( MENU MENU )
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5. ProcessErrors
This chapter covers what happens when a process error occurs.

5.1 Peak/Area Error T

PEAK ERROR DETECTED

Whenever a cycle occurs that is outside the allowable 52532 E?:EEEEE;EN”% Ei;ﬁﬁ‘:%u“i?,‘,ﬁs
peak or arealimits, an error isrecorded (Seethe section  |uieH pEak HIGH AREA

. . 6.35 X 458
on Error Tolerances in the System Setup chapter for Lol Al e
exceptions). The machine is stopped (via the machine CORRENT 342 CURRENT  40n
stop relay) and the monitor’s diverter output is activated. o spae 0w ARER
Then this error screen is displayed, which shows what LIMIT: 53 i SET
type of error occurred (peak, area, or both), along with LIMITS, | SETUR T
the actual cycle values compared to the limits. LEARN_{__MEND | MERD

When this screen is displayed, an operator should stop and determine the problem. They can then
press “ Continue,” which will resume monitoring with the current limits. Alternatively, they can
press “Limits/Learn” to return to the screen with the current limits, and adjust the limits, and
optionally re-learn the process. The Continue feature is intended for recovering from small one-
time process faults, while re-learning the process is better for major changes to the process, such
as using new tools or new material.

The operator can go to other screens when there is an error, but will need to either enter new

limits or press “Continue” to allow the machine to run again. The operator can always return to
the error screen from a button in the Setup Menu, which is visible when there isan error.

5.2Crash Error

CRASH ERROR

If crash limits are enabled, and the process power ever EoRER DETECTED

exceeds the crash limit, a crash error occurs (See the PRESS CONTINUE TO USE EXISTING LIMITS.
section on crash Iimits in the &/stem Setup Chapter for PRESS LIMITS-LEARN TO LEARM NEW LIMITS.
more info). Crash limits are enforced in real-time, unlike  [CRASH LIMIT PERCENT: 48

peak and area errors, which are not processed until the

end of each cycle. As soon as the crash limit is exceeded, | & LIMIT OALUE: 8.2

the machine is stopped. PEAK CRASH UALUE: 8.37

. . LIMITS~ SETUP DATA
Crash errors are handled in the same fashion as peak and LEARN MENU meNu | COMTINUE

area errors. When a crash error occurs, the machineis
stopped (via the machine crash relay), and a crash error screen appears. This screen shows the
crash limit and what the value was that passed the limit. After a crash, an operator has the same
options to continue monitoring, or to enter new limits and/or re-learn the process.
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6. System Setup

The System Setup pages can be reached by pressing “System Setup” in the Setup Menu. They
are password-protected; the default password is 0 (zero). These screens let a manager change the
monitor’ s settings:

RotiTon. " IR 22
Cyclesto Learn: cRASH
Thisisthe number of cyclesthe monitor will average CYCLES TO 1@ | rLmir 49
together while learning, to calculate the learned peak and LEARN FERCENT
area—under-curve.. Consistent processes can be learned in e S
AT R e A
ag p ’ Z = PEAK RUN EVEN
3 = BOTH IF ERROR
imi . SETUP DATA
Crash Limit Percent: < N HEND >

Thisisthe percentage used to calculate the crash limit.
The limit works in the same way as an upper peak limit: the crash limit percent is multiplied by
the learned peak to get the crash limit. If the limit is ever exceeded (at any point in acycle), the
machine is stopped. This feature can be turned off by entering zero for the crash limit percent.

Processing M ode:

The monitor defaults to monitoring peak and area-under-curve, but it can be changed to only
monitor one of these. Peaks and areas will still both be observed, but the monitor will only check
for errorsin the specified mode (peak, area, or both). Enter the appropriate number according to
the key.

Bypass M ode:

Pressing thiswill enable bypass mode: the monitor will not shut the machine down on an error or
crash. Thisfeature is only intended for short-term troubleshooting, and will disable itself every
time the monitor reboots.

High and Low Limit Tolerances: e " IR 22
These settings tell the monitor to not stop the machine HIGH LINIT DIVERT
. . . TOLERANCE GATE START
until a certain number of consecutive errors occur. There | perore @A [oELay <N A
i imi STOPP ING TENTHS OF
are separate tolerances for the high and low limits. v JRi
LOW LIMIT DIVERT
i i i i TOLERANCE GATE STOP
This can be uged for math nes with fee;h ng problems. BEFORE 3 | pezay o 10
For example, if the low limit toleranceisset to 3, upto 3 | stopping TENTHS OF
consecutive cycles that violate the low limits will be MACH INE — A ﬁg‘;g"‘”
allowed. If a serious problem occurs that causes 4 or < MENU MENU >

more consecutive errors, the monitor will then stop the
machine and display the error.

The diverter output still activates on each error, so potentially bad parts can be diverted out even
when using atolerance. But by using tolerance values, nuisance shutdowns can be reduced.

Setting these to 0 will cause the monitor to stop the machine on every error.
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Divert Gate Start and Stop Delays:

These settings specify the time delays for the diverter output. After any bad cycle is detected, the
monitor will start timersfor the divert start and the divert stop. When the divert start timeis
reached, the diverter output will activate. When the divert stop time is reached, the diverter will
deactivate. Thisis useful for properly catching parts as they are produced. Thesetimes are in
tenths of a second. Setting both to O will disable the diverter outpui.

System Passwor d: HobE
A new system password can be entered. This password SYSTEN SETUF PAGE 3 22
controls access to the System Settings.

SYSTEM CLEAR PRESS TO
PASSWORD 1234 ERROR LOG| CLEAR

Clear Error Log:

Pressing thiswill clear al the entries from the error log. Y I
FROX TYRE: UOLTHGE .
POLARITY FPOSITIVE } 751 peciper| CARD:
Prox Polarity: T Ee (CARD:
This setting controls how the proximity sensor timing < T BT 5

signal isinterpreted. The default is positive polarity, HENU HENU

which means the PASS will monitor the peak and the
area-under-curve while the prox is on metal (activated). The alternative is negative polarity,
which means that peak and area will be monitored while the prox is off metal (deactivated).

Analog Card Type:

This should be set to match the type of analog card in the monitor. This information is provided
with each monitor at time of install. The default is a current-based analog input card. Please
contact PTG for assistance in changing this value.

Default Run Screen: =
This setting controls which screen is displayed whenthe [, wn
Run Screen button is pushed. This screen will also be S0 s, 8
shown after the processis successfully learned, and after | e oo
the monitor resumes from an error. It can be used to Sl

R T T ATATT
0 = 0 0= 2

. . HUALIFYING
designate a“ home screen” for the monitor. Severa INPUT: | oy | HEEE SR
options are available; enter the number of the desired nIHITOR | INEUT ON Ry 1
screen from those available to the right. X4 IS ON
( SETUP DATA )
HMENU MENU

Qualifying I nput:
A qualifying input isasignal that must be active in order for the PASS to monitor cycles. If this
feature is enabled, the PASS will ignore all cycles, and will not check for crashes, while the
qualifying input is off. When the qualifying input comes on, the next cycle will be monitored,
and after that crash detection will resume. Thisis useful if the machine can be in a setup mode or
ajog mode, and monitoring is not desired for these modes.

Number of Cyclesto Ignore After Qualifying Input Comes On:

This setting tells the PASS to ignore several cycles after the qualifier turnson. Thisis useful if
thefirst few cycles of continuous running need to be ignored for some reason. Setting thisto zero
will cause the PASS to immediately start monitoring when the qualifier comes back on.
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Max Prox Length Timer (For Tapping):

This setting can be used for tapping or similar
operations, to limit the maximum proximity sensor “on”
time. If this setting is non-zero, the monitor will
effectively turn off the prox and stop monitoring after
the specified number of seconds. This can be useful for
tapping machines with reversing drives: when the drive
reverses to back out of a part, alarge power surge can
occur which throws off monitoring. By setting this value
to ashort enough time, the tapping can be monitored,
and then the reverse and back-out will be ignored.

Version 2.10, October 2009

HODE
3YSTEM SETUF PAGE 5
HONI TOR

MAx PROX LEMGTH TIMER FOR
TAFFIMG:

HEHY Z2.38
Fi

TO
MOTOR REUERESIHNG TO BACK
oUT OF PART.

( SETUP DATA
MENU MENU
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