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Lighthouse Worldwide Solutions

* Pharmaceutical Capabilities:
* Particle counters and facility monitoring systems for meeting cGMP monitoring regulations
* 21 CFR Part 210 & 211
* 21 CFR Part 11
* EU GMP Annex 1
* PIC/S Annex 1
* WHO Guidelines
* USP 788/797
Systems designed for compliance
Project management services
Installation services
Validation services
Service, repair, retrofit of monitoring systems
Calibration per 1SO 21501 standards
Contamination control consulting and training

b g . D D D P o
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Monitoring Solutions
General Monitoring Specific Applications
v'Air Particle v'Current on FFU’s
v" Liquid Particle v' Chillers/Refrigerators
v Temperature v" Door Switches
v Humidity v Oven Temp
v Differential Pressure v Dry Box Humidity
v Electrostatic Charge v Gas Purity
v" Air Velocity v" Incubators
v TOC v' Large LCD Displays

www.golighthouse.com
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Lighthouse Systems Experience

* Lighthouse experience in FMS system installation, particle counter integration and
software

* Over 200 FMS system installations worldwide

* Lighthouse is the number one shipper of remote particle counters (numbers exceeding
900 units / month)

www.golighthouse.com
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Pharmaceutical Customers

Qecli Bl 5y

KANTO KAGAKU

Organogenesis Inc.

A gEhR fac
Breakthrongh Products in Tisswe Enginecring

LOURDES - Seientitic

£ Meditronic ¢ Bayer

Weherr Life Ddepends on Medical Techmolagy

Ireland Ltd.
INSTRUMENTSovsn ] I’I te rve t a N Baxter

: ~ Agilent Technologies ==
> AmerSham g g Ferrer grupo
\'U
As traZeneca/> Bio Products Laboratory . J ] ] g ( 7 i:mm
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http://we.home.agilent.com/cgi-bin/bvpub/agilent/intl_bus/home.jsp?COUNTRY_CODE=ZZ&LANGUAGE_CODE=eng
http://we.home.agilent.com/cgi-bin/bvpub/agilent/intl_bus/home.jsp?COUNTRY_CODE=ZZ&LANGUAGE_CODE=eng
http://www.strykerirelandinstruments.com/index.php
http://www.amersham.com/index.html
http://www.nibsc.ac.uk/
http://www.astrazeneca.com/ncm.aspx
http://www.bayer.com/
http://www.lilly.com/
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Lighthouse Pharma Customers (System) S eet N

Large multi-building Pharma system which consists of particles counters and
environmental sensors. These sensors are integrated to the FMS software with alarm

beacons.

*  Baxter System * West Pharmaceuticals

* ROCHE * Hospira / Abbott

* Sandoz

* Bimagen * GE Healthcare — system
g : .

* Beta Plus Pharma * Kabl Fresenius

* Budelpack NV * Biogalenica

* Galapagos NV * Favea

* Helvoet Pharma Belgium NV *  Vericore

*  Mediline NV * Jugoremedia

* Salvamed * QOctapharma

*  Novo Nordisk * Q- Med

*  Styker Howmedica —system *  Alcomed BV

www.golighthouse.com
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Lighthouse Pharma Customers (System) — conta

*  Crucell * Glaxo Smith Kline — system

* Dutch Veterian Institute * NIBSC Stem Cell Bank

* Fresenius Hemocare BV *  Pfizer-system

* Mallinckodt Medical/ Tyco * University College London system

* Microclean B.V * Vericore (Novartis) —system

* Nelipak / Seal Air * Astra Zeneca — system

* Sandoz * Bassaire

* Schenker International * IBA Molecular

* TNO -Dimes *  Amgen

* ACE Pharmaceuticals * Chiron

* Allergy Therapeutics — system * Organogenisis

*  Aston University (Mayne-Parma) * Pharmaforce

* Astra Zeneca — system *  Cell Genesys

* Baxter system *  McGuff Pharma

* Glan Clywdd Hospital * MDS Nordion

* Medtronic

www.golighthouse.com
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LLMS Standard Software Capabilities

. Designed for 21 CFR Part 11 compliance

. Full life cycle documentation per GAMP 5 N
. Real-time data collection

. Historical data review

. Multi level maps

. Reports

. Thin Client data access (depending on package)

. Complete failover solutions (depending on package)

. Supports user administration via MS Windows domain

www.golighthouse.com
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21 CFR Part 11 Compliance

Software Security | Identification | User Methods | General | Security | Configuration iewStation | Contact Information |

Enabled
* Unique name

-~

Minimum Password Length ‘8 '+ | Characters

* Uni que passwo rd Minimum Password Strength Nery Astrong b ‘
&llowed Failed Logons |5 |
* ' =
Passwo rd ag I ng Password Dictionary Size lU
* Auto |OgOUt Must Have Password
.. Can Change Password
* Inactivity logout .
Password Expires After U Il Q
* Failed |090n Inactivity Logout lfiH | @

* Encrypted database ‘

www.golighthouse.com
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Example

Dre D06 R

File Edit WView Help

OBk © 4|1 & X &%
B8 | Task Parel 7

=

£

g.

§ 3] Create a New Map

%’ F Change Map Settings

o= X Delete this Map

\&d Save ta Image File
iz Print this Map

‘—1} =

Facility Map

Access: Private
Owner: Bob Smith

5 Administrator

) ) (!)

‘vy‘ \-!
\ ;
—-—— AREMOTE i
o z ¥
!
3
{

of Facility Map

i) | > Home > Iaps > Bob Smith: Failty Map

.
=
—a '
_—
=

Unacknovdedged Alarms Exist

- B

* Unique map for
each building or
room

* Changes state
based upon
condition
-normal
-alarm
-warning
-fault

* Supports internet
cameras

* Icons for
each type of
sensor

www.golighthouse.com
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Example of Real-time Screen Grid

B LMS Express 2006 RT =1E3
Fle Edt Wiew Help * |\/|u|tip|e views
) Back & | 7o | | S| @ e i) = Home = Real-Time Status Options > Real-Time Data Status

E Real-Time Data Status * Grid view

* View sensor data

REMOTE 314P REMOTE 3014 RE! '|.||_ E 3[1 P

Gowning Gawning o ':"{:ﬁ- w;.}:!' - .
1.3 micron (Coungs) 0.3 micron {Mormalmed) 05 1"I 'n l mis) & micrrn [Momalized) I n real _tl me
40RO (3

11584 |Colnta) 23128000 (M3 M4 (o

* Status displayed
in color

| [auEd Hse | |_§{|9|| [auE g LoieGIAep E]-n|

* Green = OK
* Red = Alarm
reuoTELPC 02 = Warning
T * Blue = Fault

0.0 {piemil) L2 (e}

“ Bob Smith Unacknowledged Alarms Exisk

www.golighthouse.com
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Data Chart
Date Range: 2009-02-20 11:37:04 - 2009-02-20 11:47-04 *Copy and paste
Duration: 0 hours, 10 minutes
Date Printed: 2009-02-20 11:47:13 * Color status
DATE TIME|  LwsMacro_Cycle000 Value| LwsMacro_Cycle001 Value * User defined

02/20/2009 19-37:05 status
02/20/2009 11-38:09
02/20/2009 11:39:05 * Selectable duration
02/20/2009 11-40-05 212 632 249190 _
02/20/2009 11:41-07 350.871 254 967 * Rolling charts
02/20/2009 11-42:07 279.925 252 641 .
0212012009 11:43:07 790.005 777 462 * Statistics
02/20/2009 11:44:07 633949 858 654 * Count
02/20/2009 19-45:07 784.448 612.003 *Sum
02/20/2009 yrs 1287 470 1498 710
10 10 * Avg

8431.070 8252 367 * Max

843 107 825 237 * Min

1452870 1498.710

212 632 249190

www.golighthouse.com
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Reports

09/29/2004  09/30/2004

NEC  emoveredby imorzion NEC Sensor Alarm & Conformance Report

125932 © 125932

_Sensor __ Desedpion | Count _ _Minimum _ Average _ Alarm Count * Customizable
Average Data Per Point * SU mmar Of data

AT-012 [SIM] T012- SIU TEMP 0 0 0.000 0 y

AT-013 [SIM] TO13: SIU TEMP 0 0 0.000 0 .

BT-015 [SIM] TO15: SIU TEMP 0 0 0.000 0 * User deﬂ ned

CH102AL Port 1 0.2 Alarm 0 0 0.000 0

CT-004 [SIM] T0O04: SIU TEMP 0 0 0.000 0 * Std repo I’tS avai I ab I e

CT-005 [SIM] TOO5: SIU TEMP 0 0 0.000 0 p

CT-016 [SIM] TO16: SIU TEMP 0 0 0.000 0

CT-017 [SIM] TO17: SIU TEMP 0 0 0.000 0

DT-006 [SIM] TOO6: SIU TEMP 0 0 0.000 0

DT-007 [SIM] TOO7: SIU TEMP 0 0 0.000 0

— Sensor Alarm Reporl
DT-018 [SIM] TO18: SIU TEMP 0 0 0.000 0 LIGHTHOUSE -
DT-019 [SIM] TO19- SIU TEMP 0 0 0.000 0 e e RGO - - $RI00
D ution M tuw

EH-020 [SIM] HO20: SIU HUM 0 0 0.000 0 L
_—e O oo 2. s - mmnl =
Ealyll " o 2 L 0 av
nm Y Patele " L e & 28 10 )
o_n MY Temrperaties " n 00 n rya ow wy
e 4700 Parteie Caurd [} 0 o n o0 o
oo DUF MO TO BAY ¢ 0 0 ] o [
oo D08 O F LSO BA ' 0 . 0 o0 o
0w D FURMNACE 0 0 0n 0 a0 o
oy D9 WET B H C 0 e 0 o0 o~
o [ rertiat Pressum 0 x 0 o )
™ Gy Cufwramiu ¥1w ] “ L0 0 o e oy
Oy Didwe Tomparators | L] TAM 200 " 2w (]
LU Dt Tempersbors | 97 74 0 118 \ . -

www.goli se.com
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Email Alarming

Choose a single person or group of

2CALCO08
; FAULT

| 2T ALARM | call faclites i
: ALARM shit off equip
Select and double cick [or chck modify) to update 3 sensor

Msg Format : [LMS MSG: %d %e %s %v %n W Enable

Close

Notification Setup B people
Narme : et
[Bob Jores [haliye
MNates :
Contamination Control [ ent. Bob Jares - s
ontamination Control Depattment. Bob Jane Notification Setup m
b2 Name : Owirer :
Output | Sensces | Schedue | Vedication| {Bob Jones fholye
AL o |w= | N-oteS:_ ion Cantrad [ Bob J 2]
Lontamination Lonts artrnent, B ores -
" IAp Address): [E’-.‘cm:z:@fcev.ccm ; i
Address2: l ;‘
Addeess3:
I Ouput  Seneors | Schedue | Vertication |
® Lonsolda =
Dunput SMTPSW&[ Seraoe T Event Mg Note | sdd I
2CALCD07 STALE call g
o
Mag Foemat: [LMS MSG: %3 %e %2 %v %n ¥ Enable WARNING __M__}‘J
Bemove|
Deps... I

User can choose what status will trigger

the alarm.
sove | Delle Qose |

www.golighthouse.com



== LIGHTHOUSE"

——— — WORLDWIDE-SOLUTIONS
—— - A

echnology That Counts i

Main Screen

Main Facility o &

m (st ¥ Frends REpPOrs Alarms Events Process

Data to Display
[V Diff. Pressure

IE e BN W ”2]

Error Stale  Alarm Cslbrston  Fault  Warning Csibration Normal UninitializecdDisabled

= m:_}':“ l:j; Alarm Waming

www.golighthouse.com
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Multi-level Maps

(i NN

Drill-down maps allow you to
see an overview of the facility
and then status of a specific

room

www.golighthouse.com
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From Map to Graph

CHANGE ROOM

CLEANROOM

www.golighthouse.com

View Status

MNotes...

Display Events
Display Alarms
Display Historic List
Display Current Trend

Display Historic Trend

Disable Alarms
Manual Control...
Reset Process Count

Display References
Properties

Locate in Database Explorer
Locate in OPC Data Explorer
Locate In Template

Sort...
Filter...
Reset Query

Refresh Query
Print...

Simple mouse click navigation to the data you

want to see...

W o= - - u

1358 1400

Sample Graph

1404 1406
05 Sep 2010

Vénming High

1a:.08 1810 1412
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List Screen

View All Sensors Status Map _ Grid Trends Reports
* Real Time Color Status [Point_ |Value | Timestamp |

. DP-LEL-01 0.150 "H20 | 4/30/2011 5:18:36.705 PM
* Real Time Data Status |
RH-5HIP-01 41.3 % 4/30/2011 5:18:36.505 PM
% Location Name

TM-GWHMN-01 23.1 =C 4/30/2011 5:18:36.505 PM
*V&'UGS DP-GWN-01 0.113 "H20 4/30/2011 5:18:36.505 PM
* Date and Time ™ DP-PREP-01

E-IP_ i el B | P T T W O (L O L T R O O e PP Tl W ol .1 .|

k

Acknowledge Alarms

0.050 "

DP-CAP-01 Dizolay...
* Sort by Status isplay
i Trends...
Click.n Go
C Disable &Alarms

\
M —

)

Enable Alarms

Cenfigure...

Locate...

www.golighthouse.com
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SPC

* SPC calculations Calculation: Mean —
= d
* Min Lower Control Limit (LCL)
Calculation: 0 Lower Warning Limit
i ~ M
* Max Calculation: 0 =
P-Chart
*Avel’age Standard Deviation (Sigma)
Summation

* Alarm count
* Sample group size

C|ICk n Go

\‘—-———x-

* Standard deviation Upper Contral Limit (LICL)
Upper Warning Limnit
*X-Bar Wariance
* R-Bar Process Cp
Process Cpl
* Modifiable parameters Process CpU
. Process Cpk
*Slgma Process CR
*\Warning count

www.golighthouse.com
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Schedules

:"‘WORLDWIDE SOLUTIONS . ‘
i

* Setup a scheduled event based on date
and time.

* Turn on / off a pump

* Automatically change alarm limits

* Trigger sampling recipes

* P rl nt repo rtS @ ~Configuration.Schedules. Advanced.Pump Stop Schedule * EI@ -
) Normal | public Holiday | Faciity Shutdown | Heliday € | Holiday D | Holiday E | Holiday F
* Stop recording data
| , , , ¢+ , , , |
00:00 00:45 01:30 02:15 03:.00 03:45 04:30 05:15 0559
| | | | 4 | | | |
06:00 06:45 07:30 08:15 09:00 09:45 10:30 11:15 11:59
} . . . + . . . |
12:00 12:45 13:30 14:15 15:00 15:45 16:30 1715 17:59
f t t t + t t t !
18:00 18:45 19:30 20:15 21.00 2145 22:30 2315 2359

Object Action
Data.Locations.Main Facility. QC Test.QC... CurrentValue(0 )

www.goli se.com
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Status Screen

VieW aII Sensors Status — ' . A ..T.rends : Re|:;0l’ts » é;i/ents . ﬁrocess

* Real-time color status RPCO05 RPCO06 RPC07

_ 522CHO3u 184CHO3u 367 pht’
* Real-time data status 718CHO5u  160CH 054 858 pft?

: 7/25/2010 7/25/2010 7/25/2010
* Location name 8:56:03.968 PM  8:56:03.968 PM  8:56:03.999 PM

*Va|ueS RPC08 RPC09 RPC10 RPC11 RPC12

* Date and time 1334 phit* 801 p/t’ 268 p/it: 1234 phit* 701 p/t:

496 p/fft3 1075 p/ft3 1272 pfit3 910 p/it? 548 p/ft3

* Current/ hlstorical graphs 7/25/2010 7/25/2010 7/25/2010 7/25/2010 7/25/2010

8:56:03.999 PM  8:56:13.999 PM  8:56:14.030 PM = 8:56:14.030 PM = 8:56:14.030 PM

* Alarm acknowledgment RPC13 RPC14

168 pht3 1251 pht®
186 p/t? 884 pt> ‘ Display...

7/25/2010 7/25/2010 Trends...
8:56:14.030 PM  8:56.:04.062 PM

Acknowledge Alarms

Dizable Alarms

Mouse click menu selection simplifies  Enable Alarms

Click.n Go use... Configure...
. Locate...
| ——

www.golighthouse.com
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Graphs: Simplified Functionality

Seagate
100, ~ Data
oom or
Markers
Pan e
g a
T 80 - ” 02
<] -8 &
e
m 8 5 a = [} =y
P 60 = B ” B - = B—& o 2=
AXi : ﬂ . - |
XIS S A W P oo Action High |
Labels a == Dual Y
t 0+ AT A e R . e S R g e ey AIer‘tHigh_’O.1<l'—— -
i 95 e .~.,..‘.,._:’_r'A‘(,=$“"\V’ :77(»".{% AXIS
r
€ 2—mo Alert Low
Alarm
————————————————————————————————————————————————————————————————————————————————————————————————————————————————— Action Low -
Lines
0 - —_— —— . : . - : — - : 0
14:55 15:00 15:05 15:10 15:15 15:20 15:25 15:30
30 Apr 2011
Trace Latest Value Minimum  Magmum  Mezn Range Std. Dev. Vanance
o n 43072011 33620005 P 3185 T TR T T R VTR T o)

Rolling Statistics: Min, Max, Mean, Range, Std. Dev. and Variance

www.golighthouse.com
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Calibration Tracking

* Calibration dates are tracked in the system

* Users are notified when a date is coming due

Calibration Dates

[Device | Calibration Due | Warning _| Alarm__| Due in__EKeS IR Ro PN e EICR R STl
jopowor lowsyzoi2 L300 10l i) ; '
s T Cal Warning Days L 30

DP-CAP-02 01/31/2012 .
DP-CORR-01 12/29/1899 60 15 NN | Cal Alarm Days E
DP-LORR-02 12/29/1899 &0 15 :
DP-CORR-03 12/29/1899 30 |
DP-FILL-01A 01/31/2012 30 10 sz
DP-FRM-01 01/31/2012 £ DIy SetAllin List |
DP-GWN-01 01/31/2012 30 1
MPC-CORR-01 12/29/1899 30 | =g
MPC-GWN-01 01/31/2012 30 L sy
MPC-INSPECT-01  01/31/2012 0 Ty
RH-CAP-01 01/31/2012 30 1 B
RH-CORR-01 12/29/1899 30 1
RH-FILL-O1 01/31/2012 30 1 e
RH-FRM-01 01/31/2012 30 jEa—
RH-GWN-01 01/31/2012 30 1 s
RHINSPECT-01  01/31/2012 30 | sy
RPC-CAP-01 01/31/2012 30 | R
RPC-FILL-O1 01/31/2012 30 P ]
RPC-FILL-02 01/31/2012 0 [
RPC-FRM-01 01/31/2012 30 1
RPC-FRM-02 01/31/2012 30 [
T™M-CAP-01 01/31/2012 30 FE -
TM-CORR-01 12/29/1899 30 1 N
TM-FILL-01 01/31/2012 30 [
TM-FRM-01 01/31/2012 30 1 B .
' &

www.goli se.com
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Report Function

== LIGHTHOUSE Conformance Report
WORLOWIBE SOLETIONS
ITITEIL] Thar Countal
* Conformance report N ]
Location:  "Main Faciiry® Start Date O7/25/2010 21:00:34
- End Date O7/25/2010 29:30:54
* RaW data by Channel Slze Locations.Main Facility.Data.RPCOS
CH1
* Color-coded
Mazsurament Thima Valus Alarm State Comm Stats
T7/2510 210123 2400 Normal Good
0712510 21:02:04 Alarm High Good
*  Summary of events e oo =
0712510 21:04:13 [ esang Asarm High Good
072510 21205113 Alarm High Goad
072510 21206113 Alarm High Goad
*
07125110 21:07:13 Alarm High Good
0712510 21:08:13 Alarm High Good
1 0712510 21:09:03 [ zeang Asarm High Good
* # Of Warnlngs 072510 21:10003 N:$ H:gll G:d
071250 21011013 Alarm High Good
O7r25M0 21:12113 Alarm High Goad
* # Of Alarms 07125110 21:13:13 Asarm High Good
072510 21:14:23 Al High Goad
0712510 21:15:03 NZ$ High e:a
* M | n 07125010 21:16:03 Alarm High Good
0712510 21:17:03 Alarm High Good
07280 21:18:03 [ 1%eag Asarm High Good
0712510 21:15:13 Alarm High Good
* MaX O7/2SMD 2120:13 Aarm High Goad
0712510 21-30:53 Alarm High Good
* NumBber of Maasuraments 21 H.I.'EHQE TE1TE
Ave rag e Humber of nomal values 1 Mean B35.00
Number of wamings 1] Standard Desiation 44295
* Mean Number of amors 20 Mirimum 44.00
Number of faults o Maximem 1.423.00
* Standard deviation -
- .'-\ [] m
- ; r_| 1% ri 7
* Graphs of selected points - —— — :
- i e — - g .
- 7 7 I-. —7 '.l ‘.
- 7 y I.'l \HI 1
== = L — ¥
o

www.golighthouse.com
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Simplified Operation
Lighthouse has focused on simplifying system
configuration and setup

www.golighthouse.com
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Simplified Operation

* The system incorporates several features that
simplify configuration, reduce training
requirements and reduce operator configuration
errors.

* Templates
* Modules

* Recipes

www.golighthouse.com
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Templates

* Templates — Templates allow us to specify which settings are common for all sensors (and the
values for those settings), and which settings can be changed on a sensor-by-sensor basis.

For example, all particle counters have a minimum value of 0 and no specified maximum value,
so in the particle counter template, those values are fixed.

www.golighthouse.com
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* A module is a pre-configured group of sensors that can be imported into the
system.

* Reduces configuration time.

* Reduces user error.

* Simplifies the adding of sensors. 4 o A——

l—_"'_\:’: { » Compater ¢ 05000 0 Modubes ¢ Modides

l Jrgerazs » o foboer

‘ P4 APC Remcte with S5C Calcadations, 2 Chanmel Eemet CommunicationflL -04) ade
Y OceaSOFT Semon 02-03)ade

B APC Remete, 2 Chanmel, Additisas] Display Unit 01 94).s0¢

[} APC Reme wed, Additienal Displey Uni (0108} sde
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Recipes

* Recipes allow us, for the settings which can be changed, to create groups of settings, and select
for each sensor which group of settings to use.

For example, particle counters may be used in areas of different 1SO classes, and in each 1SO
class, the alarm limits are different. Having a recipe for 1SO class 5, another recipe for 1SO class
6, and another recipe for ISO class 7 makes it easy to specify the alarm limits for different
particle counters, without having to explicitly set the alarm limits for each sensor. If the alarm
limit specification for a given area changes later, the values only need to be changed in the recipe,
and all particle counters tied to that recipe will automatically reflect the change.

Rectpe.  Locatons - Racipe Disaties Falwe
Mocipe Sroup. Aeiq. 4.20m8 NN T IAbmmy ) a1 OFy
Peramatany

Recipe parameters
« Alarm limits
« Sample time
« Auto-trend intervals
* etc...

www.golighthouse.com
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Simplified Deployment

* Templates and Recipes allow for easy and consistent deployment of monitoring changes
across multiple sites.

* EXport mmmss) -mail =) Import
* Remote desktop

Site 1

Site 2

Site 3

www.golighthouse.com
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Alarming
The Lighthouse monitoring system alarm capabilities ' 2 ‘
were designed with ultimate flexibility in mind. .
Alarm Triggers 5 % .‘:éf

Each sensor can be setup to have four basic alarm triggers.

Conditional Alarming

LMS has a conditional alarming feature. This features allows the
user to customize alarm triggering conditions that match their
process concerns. For example:

* |f a particle sample location is in alarm for a set amount of consecutive times then trigger
an alarm.

* \We can alarm based on SPC rules.
* \We can vary alarm limits based on time and date.

www.golighthouse.com
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Alarming

Alarm Notification
* Light sticks (per room or central)

* Buzzers
*  Text messages

* E-mail alarm notification

Real-time viewing of alarms and warning conditions
*  Maps

Data tables

*
* Reports
*

Grid view

www.golighthouse.com
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Manual Data Input: Example

* Input
* Date Manual Particle Counter Data Entry
* Time Dateand Time  5/24/2010 2:04:10.893 PM
* Serial Number :":”Z'";
* Sample Location ey SR
* Description Description,  Hancheid Particie Counte
* Calibration date
* Individual channel size data 95:—"‘;:‘:‘:‘2! i‘i’:"f‘f v

* This can be used for any type of data. ol ba) 2000
* Particle CH3 1.0 1
*  Temperature/Humidity Z:: :: :
* Differential Pressure ‘ CHE 1004 et Recont: ]
* Etc...

www.golighthouse.com
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Redundancy

* Redundant data acquisition (failover)
* Redundant clients
* Automatic recovery (fail-back)
* No loss of existing calculations, summations or processes

* No operator intervention required

J

* Mirrored historical data

[ —

|

Q.

\~ :
. | |
View View :

|

o, 48 Station ! Station

Optlona' ‘Optional
Redundant Redundant
PC Client

www.golighthouse.com
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Ultimate in Scalability Fo

The Lighthouse Pharmaceutical Monitoring System is designed to scale from a single point to

thousands of points and still maintain the same look and feel.

Remote builder
running build #1

Building 1
N —Lu

Remote builder
Build management ' |
server running build #2

Central System X Building 2
=

Remote builder
running build # NN

Building 3

www.golighthouse.com
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Connectivity

* The Lighthouse Monitoring System is

designed to meet all your monitoring needs.

* Connectivity:

* 4-20mA
MODBUS
Ethernet
Digital input
Digital output
Thermocouple
RTD

L S . D D D o

Counts‘

Tempearature
/ Relative
Humidity

Sensor

?

Alr Velocity
Sensor

Differential
Pressure
Sensor

Alarm
Beacon and
Buzzer

Reports,
Electronic or
Printed

Particle Particle Particle
Sensor Counter

E-mail
Or
SMS
Messaging

Operator
Panel

CUSTOMER
NETWORK

www.golighthouse.com
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Connectivity

* The Lighthouse Monitoring System can be can send and or receive data from other types of
building automation, SCADA or control based systems.

* Common interface between systems are:
* OPC
* MODBUS TCP or MODBUS ASCII
*  Profibus
*  Device Net

LABWARE)\

"LIMS So

p—

S

\

DELTAV

=

§ LIGHTHOUSE

WORLDWIDE SOLUTIONS
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Summary

* 64 Bit Architecture

* Runs on Multiple Windows Platforms

*Win 7, Server 2003, Server 2008, Win XP @] wnware'

* Supports Virtual Machine (VMware)

www.golighthouse.com
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Problems ldentified
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Thghe: 1053452001 - A15:39:00 to 110752004 - 12:39:00, Duration: § days + 21:00:00

Major shifts in particle concentration were identified using the Lighthouse Monitoring System

www.golighthouse.com
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Parti-l00@0.3, ,  72:00 hra, l0/26/2001-10/29/2001
<MZlZ
3000. 000 : :
' :
: :
: : <ME01
: :
: :
zs00.000 | . _____._ ...t 1 1
: : <Mz03
1 1
: :
: :
1 1
1 1
zooo.ooo 4 L _____ P S SRR A3 M 1
: :
1 1
: : <Mal%
: :
1500.000 _| i __ N T S S AR [
1 1
: : <P701
: :
: :
1 1
1 1
' ' <Ml0Z
loao.o00 | _____ [ U SR e . L I -
: :
1
1
' <PE07
:
:
soo.oo0 | __ N S Y A7 A% MU LLHHME L -
1
'
:
:
: ! Eﬂ
0.000 " Y o Y, VA . [La
i) ) i) el ) i) | !
| [ 28] o= = [ 3= () [} |
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(%) [ ) [ o) ) [ (o8] ] o)
(=) -1 -1 -1 oo oo o o

A pass though door was left open and allowed air from outside the cleanroom area to enter into a
class 100 area. The issue was identified by the customer’s Lighthouse System and then corrected

www.golighthouse.com
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Air Velocity and Particle Data

200
160

120 1 ’

\ /Air Velocity
80 - l-l-l'!-l-l-l-l-l--T r%m“m

40

0.3 Micron Particles

0141805 15:38:00-8

o
=
fuu)
[¥s]
&3
=
s}
=
=)
=
=
o

01118105 05:38:00
0118105 07:18:00
0118105 08:58:00
0118105 10:38:00
0118105 12:18:00

A change in air velocity inside of this equipment had an effect on particle count concentration
inside the equipment
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The Humidity Control System was accidentally reset to increase the humidity levels in the
cleanroom. Their Lighthouse system identified the problem and corrective action was taken
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1,000 i ! ! 3 ?

<1010V I et § .............. g .......

600V-ff------|

400V~ f------{

200V~ ------

17-08 1:08 9:08 17:08 1:08 19:08 17:23
ESD Events where identified in two separate Steppers utilizing the Lighthouse ESD
Monitoring System
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Particle Count Data

Particle counts in a 300MM etch tool
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Particle Count Data

Particle counts in a 300MM sorter tool
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Differential Pressure

Major shifts in differential pressure between two rooms
30 —

20

ll‘m ) AlJr
AL LA OO

20 -
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