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How to Use this Manual

Where to Start

If'you'ha'wc' jusf received a new particié countet, read the following sections of this
manual. If the particle counter is already set up and working, you-can-skip ‘Section 1.

Section 1, Getting Started, tead . . .
» Unpacking and Initial Inspection
» Initial Power Tum-on

Section 2, Operation, read . . .

» Counting Particles

» Using the Front-Panel

» Setting Programmed Functions

After reading these sections, you can use the rest of the manual as.a reference. Each
section of the manual has an introduction that tells you what you will find in that
section. The manual also has an Appendix ‘A that contains- supplemental information
that may be helpful if problems occur with the particle counter.

Manual Conventions

 This manual shows front-panel nomenclature in capital letters. For example, the
"enter" key will appear as ENTER 1in the manual. Some keys also contain labeled
lights. For example, the COUNT MODE key has two lights labeled "CUM" and

"DIFF". The names of these keys are followed by the names of the lights. For
example, COUNT MODE: CUM/DIFF.

Each section of this manual has its own series of page numbers that are prefixed with
the section number. For example, Section 1, Getting Started, is numbered 1-1, 1-2,
1-3, etc. and Section 2, Operation, is numbered 2-1, 2-2, and 2-3, etc.

Instruments Covered by this Manual

This manual covers the latest versions of the instruments listed on the title page.
Manual effect from earlier versions of counters is covered in Appendix A,

Supplemental Information.

iv
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WARRANTY

Prior to shipment, each MET ONE instrument is thoroughly inspected and tested to applicable specifications:.
However, should equipment failure occur, MET ONE assures its customers that prompt service and support
will be available. All equipment originally manufactured by MET ONE which is found to be defective will be
repaired or replaced subject to the following considerations: -

TERMS AND CONDITIONS

All units/components, properly packed for handling, should be shipped freight prepaid to the MET ONE
designated Service Center. Equipment will be returned to the customer’s/user’s site freight prepaid and
invoiced. Fuses, lamps, pumps, hoses and filters are excluded from the standard replacement clause, but are
covered separately on a limited exchange basis and will be exchanged up to 30 days after shipment of the
equipment.

COVERAGE

Throughout the lifetime of the equipment, MET ONE will readily provide on-site or in-plant service at
reasonable rates comparable to those of other manufacturers in the industry. ~

During the first year, the returned unit/part will be repaired and/or replaced at MET ONE’s option, with no
"charge for labor or parts not excluded by warranty. Warranty commences with equipment shipment.

MET ONE reserves the right to replace parts under warranty with re-manufactured items. On certain jitems,
extended warranty is available. ‘

NON-MET ONE MAN[)FACTURED EQUIPMENT

Equipment provided but not manufactured by MET ONE is warranted and will be repaired to the extent and
according to the current conditions of the respective equipment manufacturer’s warranty.

ON-SITE WARRANTY REPAIR SERVICE

Any service provided at the customer’s location will be charged at the current warranty service rate.

SERVICE CONTRACTS

On-site service contracts are available at substantial savings. Please request a quotation from a MET ONE
sales or service representative.

GENERAL

Under the MET ONE Standard Warranty, Warranty Extension or On-Site Service Contract, the customer is

responsible for all charges caused by modifications or additions to MET ONE equipment not approved in '
writing by MET ONE, or if in MET ONE’s opinion the equipment has been subjected to abnormal use. z ’
“Abnormal use” for purposes of this warranty is defined as any use to which the equipment is subjected other / ‘
than that use specified or intended as evidenced by purchase or sales representation. Other than the above,

no other warranty, expressed or implied, shall apply to any and all such equipment furnished or sold by MET >

ONE, INC. 7 ’

The remedies described herein shall be the purchaser’s sole and exclusive remedies under this warranty.

Except for the express warranties stated above, MET ONE disclaims all warranties on the MET ONE / ,
hardware and software products furnished hereunder, including all implied warranties of merchantability and .
fitness. The stated express warranties are in lieu of all obligations or liability on the part of MET ONE for

damages, including but not limited to special, indirect or consequential damages of any kind, or loss of

revenue or other financial loss, arising out of the use of MET ONE products. MET ONE’s maximum liability

under the express warranties contained in this section shall not, in any case, exceed the total price paid by the

purchaser for the specific items involved.
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Safety

Cautions and Warnings are used throughout this manual. Familiarize yourself with
the meaning of each before operating the particle counter.

WARNING

A WARNING indicates a hazard for you. It calls attention to a
procedure which, if not correctly performed or adhered to, could
result in injury. Do not proceed beyond a WARNING until the
indicated conditions are fully understood and met.

CAUTION

A CAUTION indicates a hazard for the particle counter. It calls
attention to a procedure which, if not correctly performed or
adhered to, could result in damage tothe-counter.” Do.not
proceed beyond a CAUTION symbol until the indicated
conditions are fully understood and met.

viii
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Laser Safety Information

The laser particle counter is a Class 1 product (as defined by.21 CFR, Subchapter J, of
the Health and Safety Act of 1968) when used under-normal operation and-
‘maintenance, Service procedures.on the .sensor can result in:exposure to:both. v151ble

.-and invisible radiation, depending 'on the,type. of ;particle.counter:you‘have.*:Service on""
" “the counter should be performed only by factory-authonzed personnel.

WARNING

The use of controls, adjustments, or.performance: 'of’procedures L

.other than those specified within this ‘manual:may: result:in -
* exposure. to.invisible: (infrared) or visible‘radiation” that'can

quickly cause blindness.

cheral labels are attached to-the. sensor for.your awareness: Reproductlonsmf the

"labels are shown below:

Identification/Certification Label
Located on Rear Panel

Arusan Technology Group - Quahty Instrumentatlon

it

1288-33-1

Warhing Label
Located on Solid-State Laser Sensor

0489-90-1

Warning Label
Located on HeNe Laser Sensor

ix
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Electrostatic Discharge

Electrostatic discharge (ESD) can damage or destroy electronic components in those
counters using solid-state laser sensors (see “"Specifications” in Section 1 for type of
sensor in your counter). Therefore, all service or maintenance work should be done at
a static-safe work station. .A static-safe work:station can be&created by doing the
following:

« Use a grounded conductive table mat and resistor-isolated wrist-strap combination

. ;”,‘Earth-ground all test instruments to prevent a buildup of static charge

~ WARNING

Using a wrist strap without an isolation resistor will increase the severity of an
electrical shock.

1

CAUTION.

The laser driver board, mounted on the laser sensor of the particle counter, contains
wire leads from an extremely static-sensitive laser diode. Do not touch the laser driver
board or any attached cables unless you are ESD protected.
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Gaseous Safety Information

: chadprmuumssboddbewnsﬂaedwhcnhandhngcertmntypcsoigamandgm
-under pressure. Take extreme care when doing any procedures preceeded by or

containing a warming.

~ WARNING -
~ Do'not attempt to sample reactive gases with the particle.coanter. .

.- Reactive gases create an explosion hazardm the counter.: Comactﬁlc
ﬁctoryformorcmformanon,

"WARNING

' Insta]hngﬂ:chlghpmsuredlﬁ’userbackwardswﬂINCREASEpmsme
.« instead of diffusing it—cansing. the high; pressure diffusento’ explodse
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Section 1

GETTING STARTED

N R o . E - . .
0

Introduction

This section describes. getting the particle: counter ready:for:use;iincludings
initial inspection,.and. turning the counter. on, but first.you:will"be introduced-tothe
counter and its options, accessories, and specifications.

npacking, .. .. .

PARTICLE SIZE .

. o
CALIB ‘

" AR FLOW

orTioN i

0889-142

Figure I-1. Typical Laser Particle Counter

1-1
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Getting Started

Introducing the Particle Counter

The particle counter measures airborne particles in six size ranges at the same time, and
displays the number of particles in each range as a cumulative or differential count.
The counter is a state-of-the-art laser-based microprocessor-controlled instrument. It
provides adjustable count alarms, automatic calibration verification, and
computer-controlled operation through a serial port.

The counter’s laser and optical lenses create a laser beam that is used to detect particles.
The airborne particles pass through the laser beam, deflecting bursts of light onto a
solid-state photo diode that converts the light to an electrical pulse. The size of the
pulse is proportional to particle size. The mlcroprocessor and 1ts assoc1ated circuitry
sorts and counts these.pulses. R :

Accessories

RH/Temp and Air  Plug into the counter rear panel. The RH/Temp probe monitors
Velocity Probes relative humidity.(10 to 90%) and.temperature:(specify.0 to--
100°F, or -18 to 38°C). The air velocity ‘probe monitors air -
velocity ‘(specify 80 to 120 feet/minute, or 410 to 616
mm/second). The particle counter displays the reading of either

probe.
High Pressure: Allows the particle counter to' measure in pressurized systems
Diffuser (30-150 psi). Connects in series with particle counter inlet.
Instrument Cart Allows easy movement of counter between sample locations.
Carrying Case Protects the counter during shipment or storage.

Options

The following option can be installed when you order your counter or any time
thereafter if you return your counter to the factory.

External Printer Provides same printouts as built-in printer, but at distances
removed from counting area. Replaces built-in printer.

1-2
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__Gening Started ..

Specifications (All Counters)

Power ..............o... 300 watts
Voltage .................: 115,100, or 230:VAC £10% (specify.one) - .
* roquncy 1 S0 60H

- Maximum Count Displayed .. 999,999

. Environment (Operating):

~ Temperature ..... v e we 2 1210 41°C (55 t0/TOSOR) i
- Humidity o as ie s v o 20:10-85% relative;non-condénsing

. .Environment (Non-Operating):

; Temperaturé ceveeiaan. =400 71°C (-40.t0:160°F). . o
‘Humidity ............. up.to 98% relative,:non-condensing . ..

Model 200L Specifications -

Size ..t oo ow 12:25" wide x 7.0" high x-14.5" deep

Weight .......... .ot nn 32 1bs

Light Source ............. Solid-state laser, single port

LaserLife ............... 30,000 hburs ‘

Sample Flow Rate ... ...... I cfm (0.1 cfm, 0.01 cfm optional)

Particle Size Ranges . . ,‘. - 0.3,. 0.5, 1.0, 2.0,' 5.0, 10.0 micron (optional sizes
available)

Coincidence E'rror" . ., .. .. léss than 5% at 3,000,000/cf for 1 cfm flow rate

1-3
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Getting Started

Models 205 and 205A Specifications

Siz€ . .viiiiiiiiiiiiiin, 12.25" wide x 7.0 high x 22.0" deep
Weight .......ccvviunnnn 38 1bs
Light Source ............. I-ieNe laser, open cavity, single port
Sample Flow Rate .......... 1 cfm (0.1 cfm, 0.01 cfm optional)
Particle Size Ranges:

Model205 ..........n., 0.16, 0.2, 0.3, 0.5, 1.0, 5.0 micron

Model 205A ...... eea 0.2, 0.3, 0.5, 1.0, 2.0, 5.0 micron

Coincidence Error .......... less than 5% at 130,000/cf for 1 cfm flow rate
Maximum Concentrations _
for Continuous Operation . . . .. class 10,000 or cleaner environment

Model 209D Specifications

Size . .v ittt 13.5" wide x 7.7" high x 22.6" deep

Weight ..........0.oont. 40.4 1bs.

Light Source .............. HeNe laser, open cavity, single port

LaserLife ................ 35,000 hours

Sample Flow Rate .......... 1 cfm

Particle Size Ranges ........ 0.1, 0.2, 0.3, 0.5, 1.0, 5.0 micron

Coincidence Error .......... less than 5% at 830,000/cf for 0.1 cfm flow rate
Maximum Concentrations

for Continuous Operation . . ... class 10,000 or cleaner environment

1-4
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‘ Ge‘ttingr)sz‘arted;;;t -

Model A249 Specifications

Size e 13.5" wide.x 7.7" high x 22.6" deep
~Weight ........ .. .. 404 lbs. ,
‘Light Source ... ... HoNe laser, open cavity, four-port <
Laser Life .......... e . 35,000 hours |
Sample Flow Rate . ........ 1cfn

Particle Size.Rangés e .2.0.1,0:2; 03,05,10,5()mlcron. \
- Coincidence Error .....:... lessthan 5% at 90,000/cf for 1.0 cfm flow rate

-~ Maximum Concentrations _ ‘ _
“for Continuous Operation . . .- class*10,000-or:cleaner.environment.

- Model A2120 Specifications o |
CoSIZe e e e 135" wide x77"h1ghx226"dcep |
WEIEHE -+ eeeeneenaeens 40.4 1bs. -
Light Source ............. HeNe laser, open cavity, four-port
LaserLife ........ e 35,000 hours
Sample FlowRate . ......... 2 cfm
Particle Size Ranges ........ 0.1,0.2,0.3,0.5, 1.0, 5.0 micron
Coincidencé Errlor' e | less than 5% at 90,000/cf for 2 cfm flow rate

Maximum Concentrations
for Continuous Operation . ... class 10,000 or cleaner environment

1-5
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Getting Started

Model A2210 Specifications

Size ..o 13.5" wide x 7.7" high x 22.6" deep -
Weight .........c.ciiinn. 40.4 lbs
Light Source .............. HeNe 1aser, opén cavity, single port
Laser Life ................ 35,000 hours
Sarélplc FlowRate .......... 0.1 cfm
Particle Size Ranges ........ 0.1, 0.2, 0.3, 0.4, 0.5, 1.0 micron
Coincidence Error .......... less than 5% ét 800,000/cf for 0.1 cfm flow rate

Maximum Concentrations
for Continuous Operation . . ... class 10,000 or cleaner environment

Model A2420 Specifications

Size ..ovviiiiiiii i 12.25" wide x 7.0" high x 14.5" deep

Weight .................. 36 lbs

Light Source .............. Solid-state laser, two-port

LaserLife ................ 30,000 hours

Sample Flow Rate .......... 2cfm

Particle Size Ranges ........ 0.3, 0;5, 1.0, 2.0, 5.0,.10.0 micron (optional sizes
available)

Coincidence Error .......... less than 5% at 100,000/cf for 2 cfm flow rate

1-6
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Getting..f\S[artedw

Unpacking and Initial Inspection

The counter is thoroughly inspected and tested:at the:factory-and is ready:for use- upon’-.

. receipt. When received, inspect the shipping carton for damage. If the:carton is’

.- damaged, notify.the carrier.and.save.the carton for carrier. inspection., Inspect the.
*‘counter'for broken’ parts scratches, derits; or other da.mage ‘ .

- If the carton-is not. damaged keep it for rcshlpment For example, you may. want to -

. reuse the carton when you return.the counter for the annual factory: calibration. -

NOTE

Sh1pp1ng the counter out of the U.S.A. requlres an export llcense
Contact the factory for more mformauon S

1-7
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Getting Started

Initial Power Turn-On

You are now ready to locate the counter in.its working environment and turn the power
on for the first time. Follow the procedure below:

ALARM . ALARM
umiT LmiT
HIGH Low

REMOTE
MODE
LOCAL

. 'LASER PARTICLE COUNTER

0889-142-1

1. Maintain at least one inch of air space at the 5. (This step loads default values and gives an
back and sides of the counter for proper audible tone [alarm]). Press and hold ON
ventilation, key. Press and hold OPTION key.

Release ON first then release OPTION.

2, Check rear-panel identification label for line Press OPTION again to cancel alarm.

voltage and frequency requirements.
6. Refer to next page.
3. Press OFF key; connect ac power cord.
4. Press ON key.

Figure 1-1. Initial Power Turn-on

1-8
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Getting: Started:.

' .. POWER ON l1ght . f iffj . ".'f'".

o 2, Operatzon

If the counter is working correctly, the front panel should be as follows:

Bar Graph ....... et green light on
PARTICLESIZE .. ... .iiiiiiinnnnnnnnnnnnns (blank display)
«wvtimerdisplay-with:seconds®

on . - -

S UCALIBlLight......... ... ... 00 .. . on
AUDIO.ALARM light .......... o

STOPlight .oovvevennannn... i -
;. 'MODE MANUAL/AUTO. ...... e MANUAL hght on
. +.. MODE LOCAL/REMOTE ......ccvvvnun.. LOCAL ligh on~
% 'COUNT MODE CUM/DIFF PP e ' UM hght on '
C O TIME lightee v a0 e e A SRR L e R o

- When turning the counter off, always press the CALIB key. before the power OFF key.
~Always turn the counter off before unpluggmg it.- When the preced1ng=' procedure has

- Shipping Instructions
-~ Should it become necessary to.return the- part101e counter to: the factory for-any:reason,
- -be sure to contact Customer: Service.and obtain:a Return+Authorization:number.

- Reference this number on all shipping documentation and purchase orders. After
receipt of the return number, follow the shipping instructions provided below.

1. Use the original container or-carton-and packing materials whene’ver possible’t ‘
2. If the original container and packing materials are - not available, wrap the ‘unit in -
"bubble pack" plastic; surround it w1th shock-absorbent material and place 1t ina

double wall carton

3. Seal container or carton securely. Mark "Fragile" and enter Return Authorization
number in any unmarked corner.

4. Return to the address shown on the cover of this manual.
NOTE

Shipping the counter out of the U.S.A. requires an export license.
Contact the factory for more information. -
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Section 2

'OPERATION

Introduction

- .'This section explains how to operate the particle counter: .If. you:read;sperform;-and -
.- understand the first three: subsections in this:section;: you
- particle counter. to. its full capability. .. e

:be:oniyouriway:tosusing the

- This sectlon contains the following subsections:

..+~ Counting Particles —explains, how 10. make -your;first: measurement*rmmedrately,

~.without having to learn all the front-panel controls.

s .. Using the Front Panel — introduces. you to.each: front-panel control

yoee

L. Settmg Programmed Funcﬂons — g1ves procedures for; settmg the programmed

functions.

-+ - Using the:Option-Key — givesprocedures for using:option:functions:through: front

panel controls..

 Printing Results — gives procedures for loadrng paper and setting printer modes and
print intervals.

+ Using Options and Accessories — provides instructions for operating the various
optional features of the counter, such as an external printer or RH/temp probe.

¢ A Sample Count Using ‘All Functions — is a procedure that leads you through a
sample measurement that uses every function of the counter.
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Operation

Counting Particles

Your particle counter is ready to use directly out of the shipping carton. You may want
A to take a sample count prior to setting up the programmed function keys. To count
L ' particles in the manual mode, use the procedure. on the following page.

WARNING

Do not attempt to sample gases with the particle counter.
Reactive gases create an explosion hazard in the counter and non-
reactive gases can not be accurately measured without making
-modifications to the counter. Some gases will damage the
internal laser sensor. Contact the factory for more information.

CAUTION

CRTIIN SEN-

’ « Do not perform this procédure until you have located the *
' : counter in a clean environment. .

» Water, solvents, or other fluids of any type should never be
put into the sensor via the inlet tube (on top of the counter).

« Never operate the counter with the inlet tube capped or
plugged.

NOTE
+ 1 cfm means one cubic foot of air passes through the sensor in
one minute, 0.1 cfm means one-tenth of a cubic foot of air

passes through the sensor in one minute.

+ An air velocity probe or RH/temperature probe can be
connected to the rear-panel connectors J2 and J1, respectively.
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Operation |
|
l
i

PARTICLE SIZE

‘.3889-142.72_
1. . Locate counter in a clean environment. i oo 5a. If AUDIO;ALARM key: ‘light is.on, tum
Connect the power cord between the audio alarm off by pressing the AUDIO
counter and facility power. - ALARM key.
2. Install isokinetic probe. B 6. Press COUNT.
3. Press ON key. : C o 7. Press RUN key to start counting. .
4. Press OPER key. Adjust AIR FLOW ‘ 8. Press STOP key to stop counting. The B |
control until center-green light is on. <o o - -number of particles.counted w111 be dis-
Airflow is at the nommal ﬂow rate of your - " played. - :
counter. " '
Figure 2-1. Particle.Counter Turn-On
CAUTION
To maintain maximum counter sensitivity, do not place the
counter in the operate mode if it is in a non-clean environment,
unless you first attach a purge filter to the inlet tube. When
transporting the counter through.non-clean.areas, attach a purge
filter to the inlet tube.
2-3
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Operation

Using the Front Panel

Each front-panel key has a specific function. Some keys select the desired mode while
others are used for programming limits or choosing the particle-size range. . In this.
section, you will learn . . . A

 the function of each front-panel key and display

» how to set up programmed functions
Front-Panel Keys and Indicators o .

The following is a list of all front-panel keys and indicators with a brief description of
their function. The figure below will help you identify their location.

DISPLAY/PROGRAM

[ ] °

ALARM ALARM
UMIT uUMIT
HIGH wow

0889-142
Figure 2-2, Particle Counter Front Panel

CALIB ......... In the calibrate mode the pump is off and the bar graph monitors
sensor status. One of the green lights should be on.

OPER .......... In the operate mode the pump is on and the bar graph indicates
airflow. When a green light is on, the airflow is calibrated.

2-4
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Operation

AIRFLOW ...... Provides airflow rate adjustment. . _
ON/OFF ......... Turns ac power on or off. ]
. - AUDIO. JALARM,J?;;f,‘-'Enablesf,ot:disablcs-:thé-’félvildioj;alm-@}'--'__.r:.}-} A E e e

' PARTICLE SIZE .. "Selects the particle-size range to be displayed.

0-9. .. “Enters values for.time, date, limits, etc. o _ ‘

V
|
|

.. PAPER FEED ... Causes printer to feed five (5):lines.

“OPTION. .............Loads default.values:. Selectsprint, sébriﬁrﬁﬁhibéﬁbﬁf{aﬁ.n&f*'?5"5"'-""~' SO
' calculation modes.

' «Modes -~ -~ Modes - - . .Modes ... .. Modes
.0 disable printer - . *5- print interval. . .- - = . ‘10 number of i wnumber.of records '
v ‘1 enable printer - 6. communications - . _ROM part number - 1
¢~ . 2vprintonalarms . . ;:format = ., 0 i al for o
© Jinterval . .~ > 7rbaud rate - : -
.3 'print last count ".'8 “enter 209D.mode. " " , '-prmt,opuons ble !
4, prntmode * 9 abort 209D'mode " - " print?’F " R ;
PROG ..... ... . Selects the program mode. - |
" ENTER.......%....Enters all programmable functions:
CLEAR ENTRY .. Clears the key-pad entry.
PROG CANCEL .. Exits program mode without changing data. -~ -
RUN ........... Starts count cycle. If unit is in' CALIB mode, it will ‘g0 to. OPER -
" mode (pump comes on), wait five seconds then start counting.
STOP ...ovvvvnnn S tops the count cyéie 1nﬁn1te hold t1me | |
MODE PR | AUTO mode, repeats count and hold cycles. In MANUAL

AUTO/MANUAL . mode, enables single count cycles.

MODE: ....... + .. Normally in LOCAL mode, except when computer controlled .
REMOTE/LOCAL (remote), which disables CALIB, OPER, AUTO/MANUAL,
RUN, STOP, PROG, and COUNT MODE keys.

COUNT MODE: .. Selects cumulative or differential count mode. Cumulative count
CUM/DIFF is the total count for the selected size range and all larger sizes.
Differential count is.the count.for the selected size range.

COUNT ......... Displays count of the selected particle size.
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Operation

AIR VELOC ..... Displays air velocity if probe is installed; if not, displays "....".
TEMP .......... Displays temperature if probe is installed; if not, displays "....".
RH. ...........  Displays relative humidity if probe is installed; if not; displays-

ooooo

ALARM LIMIT .. Displays high alarm limit for the selected particle size,

HIGH temperature, relative humidity and air velocity.
SAMPLE TIME .. Displays counting time period (1 sec. to 23 hr.:59 min.:59 sec.).
HOLD TIME..... Displays time between counts (1 sec. to 23 hr.:59 min.:59 sec.). -

. Displays the identification number. The number can represent
identification of a location or, for multiple counters, identification
of a counter.

UNIT ILD. NO. .

ALARM LIMIT .. Displays the low alarm limit for temperature, relative humidity, =

el 7 LOW and air velocity::.There is no low.limit for.particle:count. .
15 . N .
: DATE .......... Displays the date.
TIME. «......... Displays the time-of-day.
PARTICLE SIZE .. Displays the selected particle-size range. (2 digits)
(display)
PARTICLE ..... Displays particle count or AUX DISPLAY time-of-day, date, etc.
COUNT (display) (6 digits) : S ‘

ALARM light . ...

COUNTING light .

Bar Graph Lights:

Red (left) ........

Red (right)

2-6
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When on, indicates the alarm limit has been exceeded (regardless
of AUDIO ALARM status).

When on, the unit is performing a count cycle.

When on, indicates correct airflow in operate mode and correct
sensor operation in calibrate mode.

When on, indicates low airflow in operate mode and sensor
problem in calibrate mode.

When on, indicates high airflow in operate mode and sensor
calibration problem in calibrate mode.



Operation |

Setting Programmed Functions

- Programmed functions can be grouped into four categories: |

_+  Time-of-day, date, and identification NUMbET, - .o o oo e e

» Sample and hold times- - - - -~ - . - —
~ ¢ Alarm limits
« Number of Count Cycles

i Setting these.functions is described on the following ;pages. .

Time, Date, and Identification

« .+ .These parameters can be displayed by.pressing the TIME, DATE, and UNIT LD. NO.
L - keys while in.the stop mode. The identification. number.can represent 1dennﬁcat10n of a
: 1ocat10n or a device. If you wish to'set them, perform the followmg :

. PARTICLE SIZE

LARM
LMt

HIGH

ALARM
LiMIT
wow

0889-142-3
1. Press ON then STOP. 4, Using 0 to 9 keypad, enter actual time or
date. Use 24-hour clock system.
2. Press key for the function to be set. For
example, press TIME to set the time-of-day. 5. Press ENTER to enter number in memory.
The functions appear on the printout as
3. Press PROG. programmed in this procedure.
Figure 2-3. Programming Time and Date
2-7
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Sample and Hold Times

The sample time is the length of time you want to sample air. Hold time is the time be-
e : tween samples. These times can be displayed by pressing the SAMPLE TIME or
Pre HOLD TIME keys while in the stop mode. The sample and hold cycle repeats
' indefinitely in the AUTO mode. Set these times as follows:

NOTE
When setting sample and hold times, an entry of 60 through 99 is

an invalid command that causes the counter to run indefinitely.
One minute is entered as 1.00.

£y . ) . P o DISPLAY/PROGRAM
I . 0 0]
i : aarm | aLaam
; : ; LT

oW

REMOTE
MODE

0889-142-4

1. Press STOP. 5. Press HOLD TIME then PROG.
2. Press SAMPLE TIME then PROG., 6. Using 0 to 9 keypad, enter desired hold
time (from 1 second to 23:59:59 hours).
3. Using 0 to 9 keypad, enter desired sample
time (from 1 second to 23:59:59 hours). 7. Press ENTER.

4. Press ENTER.

Figure 2-4. Programming Sample and Hold Times

2-8
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Alarm Limits

An audible alarm can be set to occur when the count, temperature, relative hurmd.lty, or
air velocuy exceeds a certain limit. ‘When count is selected, a.limit for.each of the six

_ particle-size ranges may:be set.:. To produce a "leak detector": alarm:(beep: for: each:
particle detected), select the- desired size range and enter-an: alarm limit:value- of one.
To silence the alarm, press the AUDIO ALARM key,: and to turn off the alarm, enter
both an upper and lower limit value of O (zero). Set the alarm limits as follows:

NOTE

Alarm limits for air velocity, relative humidity;:and: temperature .
can only be displayed or programmed when the probe(s) are
connected to the counter. -

[ JCOUNTING

: PARTICLE COUNT/AUXIUARY DISPLAY

AUD ALM

OPTION

: ' (889-142-5
1. Press STOP, 4, Press PROG.
2, Press desired DISPLAY key for alarm limit 5. Using 0 to 9 keypad, enter alarm limit.
to be set (count, air velocity, temp, or
R.H.). If COUNT is selected, press 6. Press ENTER to enter limit into memory.
PARTICLE SIZE up or down arrow to
select desired particle size. 7. For RH, temperature, and air velocity, press
ALARM LIMIT LOW and repeat steps 4-6.
3. Press ALARM LIMIT HIGH. (There is no low limit for count.)

Figure 2-5. Programming Alarm Limits
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Operation

Number of Count Cycles

The counter takes count cycles in the AUTO mode. As soon as the programmed
number of count cycles is reached, the counter automatically stops and enters the
calibrate mode. From one to 100 count cycles can be programmed with the option
mode keys. If O (zero) count cycles is selected, the counter will count and hold
continuously until stopped.

Display the existing number of count cycles or set a new number of count cycles as

. follgws:

NOTE
This feature was not included in earlier version counters. Refer to

"Manual Backdating" in Appendix A, Supplemental Information,
to determine the vintage of your counter.

i DISPLAY/PROGRAM

L L ]

ALARM ALARM
LM LMIT
HIGH tow

0889-142-13

1. Press OPTION, press "10" on the 0-9 2. To change number of count cycles, press
keypad, then press ENTER. The existing PROG then enter the desired number of
number of count cycles will be displayed. count cycles (from one to 100) on keypad.

If you want continuous operation, enter 0
instead of a finite number.

3. Press ENTER.

Figure 2-6. Selecting Number of Count Cycles
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Using the Option Key

../ This subsection: descnbes how to use the OPTION key to select the: followmg bas1c
"'.functlons BTt . o

Fres '-f,;-}.,t Ao r,‘:,lvw‘.xv'v - NOTE

. .Some of this‘information does not apply.to:.ear‘lier-"yersion o

- . counters. "Refer to "Manual Backdating"” intAppendix:A, v o

» .Supplemental Information, to-determine the vintage;of your. .., -.. s
counter.

S <" Printer Modes i Pnnter modes (optlons 0- 5 12) are’ descnbed in "Settmg Pnnter
' Modes" in this secnon

'
PR T

o+ Serial Formats — Serlal format modes ‘(options 6’
. Format'and Baud Rates" in- Appendlx B, Remote’ 0

* .+ Serial Buffer Data-—— Printing $erial: buffer content
-+~ number ‘of:samples in the:serial-buffer:(option'13) s {described:
. ‘Buffer Data" in this:section. '

+o.*Number:of Samples—-"The-number. of .samples.means;the 'same:as;the; numb'er of

. »count:cycles.Selecting:the number-of samples (option:10):isidescribed in' "Number' i

.of Count Cycles" in this section.

*» Counter Select Code — The counter select code (option 11) is used when more than
one counter is operating on the same serial port. The counter select code is covered
- in "Select Codes" in Appendix B, Remote Operation.:

» Fed-Std-209D Mode — Use of. the Fed—Std-209D mode 1s descnbed in "Fed Std-'
.-209D Mode" 1n thlS sectlon

. EPROM Part: Number Identlﬁcatlon — Identlfymg the EPROM part number and the
- flow rate in your counter is described in "EPROM Part Number Ident1ﬁcat1on" in

this sect10n

«. . Options/Serial Port Table Printouts — Printing out "help tables" is described in .
"Options/Serial Port Table Printouts" in this.section.

2-11
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Fed-Std-209D Mode
| NOTE

This mode originally appeared as a special option.in early version
counters.

- . Your-counter will automatically calculate the statistical data required for compliance

. _ with Fed-Std-209D. When the 209D Calculations mode is selected, the counter leads

: you through the compliance testing process and automatically calculates and prints the
results

In the 209D mode, the counter’s printer prompts the user, tracks which location is under
test, and records all sampling results. You can also tell the counter to print only the
averages.at each location, instead of printing all sampling results. When all locations
have been sampled, the printer prints the mean of averages, standard deviation, standard
tand upper 95% confidence limit.

P The 209D Calculations mode will automatically take tp to 100 samples.at 500.different . -
locations.

o The fgllowing tips should be noted while taking Fed-Std-209D calculations:

1. Before moving to the first location, select the sample time to be used for all samples
within the calculation run. The SAMPLE TIME key does not function once you
have taken the first sample.

2. In the following procedure, when PROG is pressed, the counter will wait
indefinitely for you to enter a number. If you don’t press PROG, after 10 seconds
the counter will automatically default to the number of locations from the last
verification process. If you don’t have enough time, or you change your mind after
entering a number, press OPTION 8§ to repeat the sequence.

3. When the samples are complete, the printer will print the date, time, sample time,
flow, temperature, relative humidity, and air velocity. The printer will also print the
cumulative count for each sample, the average count of all location 1 samples, and
the average particles per cubic foot. If you selected OPTION 2, the counts of each
sample will be deleted. The printer will then prompt you to press ENTER for
location 2.

To use the 209D Calculations mode, follow the procedure on the next page.

2-12
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1. -Position the counter at the first sample © 0 . The. prifitout willprint: "ENTER NUMBEROF
© location; turn poweron, . - - ‘ ' SAMPLES'PER'LOGATION":press:PROG then
' o . :"enter number of samples per-location
‘2; " Putthe counter in'the OPER mode and™ - (between 2 and 100) then press ENTER
. adjust the. AIR FLOW control until the
center-green light is on. Set the HOLD . 8. The printout will print "SELECT‘PARTICLE
TIME. Setthe MODE to AUTO. SiZE"; press PROG then use arrow keys to
. ' - select the size, then press ENTER. Printer
3. Setthe SAMPLE TIME for the desired will display entries selected for number of .
sample volume. A 1 cfm flow rate counter locations, number of samples and paruclc
will sample 1 cubic foot in 1 minute. . size.
4, Connect the RH/Temperature or Air : -9, Press OPTION, "1", then ENTER to select
- Velocity probe to monitor and record these “ 7 print all samples” or OPTION, "2", then
parametersduring.compliance testing, ENTER to select an "averages only"
_ printout. See figure on the following pages
5. Press OPTION, then "8", then press- ' for examples.
" ENTER to enter the 209D Calculations
- mode (you can press OPTION, "9", and 10. Continue procedure on next page.

. ENTER at any time to abort the mode).
6. The printout will print "ENTER NUMBER OF
LOCATIONS"; press PROG; then using the 0-
9 keypad, enter a number between 2 and

500 (number of locations) and then press
ENTER.

Figure 2-7. Fed-Std-209D Calculations Procedure
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Operation

11.

12.

13.

i
%

Pres§ OPER then press ENTER. The
printer will print the "LOCATION 001"
header.

If you are taking temperature, relative
humidity,. or air velocity readings at location
1, position the probes now.

Press RUN. The COUNTING light will
come on while samples are being taken.
The counter will enter the STOP mode
when the samples are complete.

NOTE

If you want to retake the samples at a
location, press RUN again rather than
ENTER. The data from the retaken sample
will then be used in the calculations.

[ JCOUNTING

OISPLAY/PROGRAM

CANCEL

LASER PARTICLE COUNTER

0889-142-15

14. Press OFF. Move counter to the new -
location and press ON, OPER, and ENTER.
The printer will print the "LOCATION 002"
header.

15. Press RUN; the counter will take the
Location 2 samples and print the results.

16. After the specified number of locations
have been sampled, press ENTER and the
counter will print the mean of averages,
standard deviation, standard error, and
upper 95% confidence limit for the clean
room. After printing the final calculations,
the counter will exit the 209D Calculations
mode and revert to normal operation.

Figure 2-7. Fed-Std-209D Calculations Procedure (continued)
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“Print Averages Only" Mode

"Print All Samples" Mode

Figure 2-8. Sample 209D Verification Mode Printout
2-15
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EPROM Part Number ldentification

The part number of the EPROM and the flow rate in your counter can be printed out by
selecting option 14. Print the EPROM part number and flow rate as follows.

Y i - NOTE

This feature was not included in early version counters. Refer to
"Manual Backdating" in Appendix A, Supplemental Information,
to determine the vintage of your counter.

AIR FLOW

AUD ALM

0889-142-16

1. Press OPTION then press "14" using 0-9 2. Press ENTER. The EPROM part number
keypad. - and flow rate of your counter will be
printed.

Figure 2-9. Printing EPROM Part Number

2-16
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Operation

Options/Serial Port Table Printouts

- A quick-access reference to all available OPTION key functions can.be printed out by
selecting option 99." -Also a serial format table: (option 96) and serial -baud rate:table

these "help" tables/list-as follows:

NOTE

o - This feature was not included in early version:counters. Refer‘ to;
Cooone oo !Manual Backdating" in' Appendix'A; Supplementa ‘formatzon, _
' o to determine the vintage of your counter. :

DISPLAY

AR FLow .’

_ LASER PARTICLE COUNTER

0889-142-17

1. Press OPTION then press number (96, 97, 2. Press ENTER. The selected list or table
or 99) for desired printout. If number is not will be printed.
pressed within five seconds, normal
operation resumes.
Figure 2-10. Selecting "Help" Printouts
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Operation

Counter Options List (Option 99)

Serial Format Table (Option 96) Serial Baud Rate Table (Option 97)

F igitre 2-11. Sample "Help" Printouts
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Printing Results |

.« ...~ Your counter may have an internal or optional external printer. . Both Printers. operate ' Iff

...~identically:- The printer: glves a’permanent. record.of count: results;: np}udlng datc tlme, BT f
;and-sénsor-status: Operating ‘the:] prmter is"describediin’ these' subsections:: S -
"°Interpret1ngthePnntout me
-+ Loading Paper | | - |
-« Setting Printer Modes |

-« Printing Serial Buffer Data

2-19

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Operation

Interpreting the Printout

The printer will print the particle size ranges (six) and the count and alarm limit for .
each range. It also prints air velocity, temperature, and relative humidity when these -
external sensors are connected to the counter. The printer prints-at timed intervals, but
it can also print only on alarm conditions. Date, time, flow rate, and ID (unit
identification number) are always added to each printout. The ID number
(programmable from front panel) can be used as a counter location number.

The printer operates when the counter is in either LOCAL or REMOTE (computer-
controlled) mode. If in REMOTE, you may want to disable the printer to save paper.

A samiple printout looks like this:

In this sample, the cumulative mode was selected. A sample time of one minute was
also selected. The count of 1020 for size .3 micron is the total count. To determine
particle count for only the .3 micron range (.30 through .49 micron), subtract .5 micron
total count (691) from 1020. The * (asterisk) in front of the .3 size means the count
exceeded the programmed alarm limit for that size.

If the differential mode had been selected, the count would represent the particles
counted only in that range (.30 through .49 micron, .50 through .99 micron, etc.). A
sample differential mode printout would differ as follows:
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Loading Paper
CAUTION

». -+ The.printer. should not-be-operated withoutpaper-a$’ dan 26
S smay occur to the print head. If the particle.counter must be .. »7% v
R operated without paper in' the printer, refer to "Setting’ Pnnter '_ o ' g
: Modes" in this section to disable the printer. .

. * Do not pull paper from pnnter in opposne'ﬁ:dlrecuon ‘of; normal
feed. This will damage printer. ‘ R

0988-18-1

1. Open paper cover. * - 4, Place paper roll on spindle; slide spindle
R : ' into holding bracket so that paper feeds
»2, .Remove any remaining paper from last roll from bottom of roll
by snipping paper at spool and pressing ~
PAPER FEED until printer is empty. o 5. Insert tip of paper into feed mechanism..,
-~- Pull-paper through- printer until a small click
3, Trim end of new roll to a clean sound is heard

arrow-shaped edge.
6. Press PAPER FEED; prmter will feed five
lines. Close paper cover...

Figure 2-12. Loading Paper into the Printer.
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Setting Printer Modes

There are seven printer modes to choose from. These modes are described below.

0 Disable printer .......

1.: Enable printer........

2 Print on alarms/interval .

3:. Print lastcount .......

4 Printthemode ...........

. Print interval ........

- Print data in serial buffer

-

.

.

.

. Printer will not print.
. Printer will print data at end -of each cycle.

. Printer will either print on alarms only or print at a

specified interval and when an alarm occurs. See
option 5 for setting the interval.

. Printer will print data from the last count cycle.

Printer will print current print mode (disable,
enable, or alarms/interval).

. Current print interval for option 2 is displayed.

Refer to "Changing Print Interval" in this section.

. Printer will print up to 100 count cycles of data in.

the serial buffer. Refer to "Printing Serial Buffer
Data" in this section.

DISPLAY/PROGRAM &

ALARM ALARM »
LIMIT umiT
HIGH | low

REMOTE
MODE i?ggg
Locat oiFF

'LASER PARTICLE COUNTER

, 0889-142-6
1. Press OPTION then press the number (0 2. Press ENTER. Printing of serial buffer
thru 5 or 12) for desired mode. If number contents (option 12) can be stopped by
is not pressed within five seconds, normal repeating both steps of this procedure.

operation resumes.

Figure 2-13. Printer Modes
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Changing Print Interval

When you have selected the "Print on:Alarms/Interval” printer mode: (optlon 2), youcan . -

change the time between printouts with the procedure below.

By selecting a:time-of zero(0)..you'will disable the prifit‘on iritervals, but maintain print -

on alarms.. When.printing on interval; the. counter.will:complete the count.cycle that.
‘occurs on the interval and then print the results-of that'count cycle. ‘Only:the results of
the count cycle that occurred onthe interval, and:count.cycles-that contained alarms,
-will be printed.

L ACOuNTING]

'I.'ASE‘R PARTICLE COUNTER

0889-142-7

1. Press OPTION, "5", then press ENTER. 3. Press ENTER.
2. Press PROG. Using.the 0 to 9-keypad,

enter. time between printouts (in minutes -

only — do not enter time in hours or

seconds). For example, one minute would

be entered as 1.

Figure 2-14. Changing Print Interval.
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Operation

Printing Serial Buffer Data

The counter can store up to 100 count cycles of data in a rotating-type serial buffer then
print the buffer’s contents at a later time. If the counter "dumps" the contents in the
form of a printout, the capability for this data to be read by a computer is lost.

NOTE .

This feature was not included in early version counters. Refer to
"Manual Backdating" in Appendix A, Supplemental Information,
to determine the vintage of your counter.

L ]
ALARM ALARM

umIT LIMIT
HIGH Low
AIR FLOW

REMOTE 3 ® cum

MODE COUNT

tocaL

0889-142-18

1. Press OPTION then press "13" to display 3. Press ENTER. Printing of serial buffer
number of samples in buffer. contents {option 12) can be stopped by
repeating steps 2 and 3 of this procedure.
2. Press OPTION then press "12" to print the
contents of the serial butter. If the number 4. To clear the serial buffer, press PROG, "0",
is not pressed within five seconds, normal then ENTER.
operation resumes.

Figure 2-15. Printer Modes
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Operation

o »partlcle counter:

- “Your;counter:includes the. external.printer:option: onlyxlf it:was: ordered when yous

Using Options and Accessories

This subsection descnbes how to. operate the: followmg optlons and accessones of the

R J-_/ e CRWEECLY T r st D g St b

“ RH/Temp and"AirVelocity Accessory Probes —~ -~=- - -

'+ External Printer Option

. High-Pressure Diffuser Accessory

ordered the counter. -

2-25
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Operation

RH/Temp and Air Velocity Accessory Probes

The particle counter has rear-panel connectors for two probes: connector J1 is for the
RH/temp probe and connector J2 is for the air velocity probe. The probes can be
ordered from the factory at any time. When a probe is connected to the countet, the -
counter front panel will display the probe reading when the appropriate DISPLAY key
is préssed. For example, pressing the R.H. key displays relative humidity, pressing the
TEMP key displays temperature, and pressing AIR VELOC displays the air velocity.

When the printer is enabled, the probe reading present during each count cycle will
automatically be printed with the count results. Alarm limits can be set for each probe.
Refer to the "Alarm Limits" subsection earlier in this section.

Unless otherwise requested if your counter operates on 115 VAC it has been set up to
display the temperature in degrees Fahrenheit and the air velocity in feet per minute. If
your counter operates on 100 VAC or 230 VAQC, it has been set up to display the
temperature in degrees Centigrade and air velocity in millimeters per second. If you
want to convert from one to the other, contact the factory.

The following tips should be noted during use of either the RH/temp probe or air
velocity probe:

1. Never touch the sensing element of the probe; it is very fragile. Sensing elements
should not be exposed to caustic vapors (e.g., RTY™),

2. Keep the RH/temp probe away from exhaust fans for more accurate measurements
of temperature.

3. For accurate measurements of relative humidity, allow probe to stabilize several
minutes; take samples in still air.

4. When taking air velocity measurements, make sure the white sensing element is
fully exposed to the direction of airflow.

An alarm limit value can be set so that if either a high or low limit is exceeded, an
audible alarm will sound and the ALARM light will come on.

NOTE
Alarm limits for relative humidity and temperature can only be

displayed or programmed when the probe is connected to the
counter.

2-26
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Operation

External Printer Option

.. - When the external printer option is added to a counter, the internal printer is deleted and =~
.. a connector for the printer cable is-addedto the: backf‘panel' ; ’The external:-pnnter comes LTI S
4,5+ withrits-own manual.»-Outputito the-external ‘printer i pa _ ' yir REE
~ ../ CENTRONICS standard...Each:printer. is: supplied w1th @ spec1a1 AC: adapter to. allow -

.+, printer operation:on a:.c.-voltage. . The following mstrucuons descnbe connecung*the
"+ printer to the particle counter:

CAUTION =~

. Always turn’counter off ‘before connecting external printer. -
. Connecting printer with counter on may damage counter.

-1, “On.counter, press.OFF:(front panel).

... 2;-:Connect.printer cable :.bctWee,n,,l?S,z .Qf,;,p.articl”e_.:.cour‘i‘tcng;_andgzprii‘nft'é:ir.;v:

3...Connect AC adapter to.printer.

- 4.--On counter, press ON.

CAUTION.

- Do not operate external printer without paper or the print head
may be damaged. If counter must be. operated when paper is not .
“in printer, refer to "Setting Printer Modes" to disable printer.

5. Set printer POWER switch to ON.:

Artisan Technology Group - Quality Instrumentation ...
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Operation

B

High-Pressure Diffuser Accessory

To sample pressurized air (up to 150 psi), you must use a high-pressure diffuser on the
particle counter inlet line. The pressure diffuser will reduce pressures of 30-150 psi to
atmosphenc pressure. Th1s allows the particle counter to mamtam a calibrated airflow

WARNING

Installing the pressure diffuser backwards will INCREASE
pressure instead of diffusing it—causing the high-pressure
diffuser to explode.

Install'the high-pressure diffuser according to the following figure.

Pressurized Air Inlet
(150 PSI max.)
(female 1/4" NPT threads)

Outlet to Particle Counter
(for 1/4" ID tubing)

Exhaust for Excess Air
(depressurized)

0889-162

Figure 2-16. Installing the High-Pressure Diffuser
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Operation

Cleaning the Diffuser

Particles can not be "generated" by. the diffuser. 'However, the diffuser can become

- contaminated with particles.if it is:used or-stored in*a:an uncontrolled-environment, or if -

«7. the,sample air is, extremely.contaminated.. If;you suspect ‘the:diffuserisice
. /particle counts, clean:it by: followmg the procedure:in the: figure: below. +You will-need .-

*'a 0,050" allen wrench, RTVTM; and:an ultrasonic.bath:of Freon™ or; 1sopropy1 alcohol. -

ontributifig’to"" ‘3"‘ :

- Circled numbers
“infigure refer 0
to numbered _
- stepé below.

0889-163
1. Loosen two 0.050" allen set screwsontop . .- 4. :Loosen set screw.on air inlet'side of -
of diffuser. diffuser core,
2. - Slide diffuser core from diffuser body. =~ 5," Pull air inlet tube from diffuser core.
3. Do not loosen set screw on outlet side of 6. Place all three parts in an ultrasonic bath of
diffuser core. . . . . . . : . Freon™ or isopropy! alcohol for 15
minutes.
CAUTION

7. Dry cleaned parts.in a clean environment or

- Loosening this set screw can cause diffuser unidirectional flow bench.

to malfunction,
'8, “Check tightness of all screws as-you

To prevent this screw from loosening in reassemble diffuser.
.. ultrasonic bath, coat it with RTVM,

F igure 2-17. Cleaning the High-Pressure Diffuser
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Operation

A Sample Count Using All Functions

If you have read the other subsections of this section, you are ready to test air using the
various functions of the particle counter. . When you can complete this procedure:
w1thout referring to earher procedures, you have successfully learned how to operate the
pamcle counter.

This gample measurement will accomplish the following:

. Sfe%mple particles for 10 count cycles at a 1-1/2 minute period and 10 second hold
tlme between cycles.

e Estabhsh count alarm hrmts of 1000 for 3 and 5 mrcron ranges, 200 for 1 and 2
micron ranges, and 50 for 5 and 10 micron ranges.

« Enable printer.

. Sélect differential count.

*  Moeonitor relative humidity and temperature:

NOTE

To clear an incorrect keypad entry, press CLEAR ENTRY key.

2-30
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. .Operation

PARTICLE SIZE

AIR FLOW

OPTION

[

&y o o o7i1, -Install:isokinetic.probe-on sample inlet.

. 2, ..Connect RH/temp sensor to rear panel J1
* “connector, if desired.

3. Press ON.
4, Press CALIB and verify a green light is on.

5. Press OPER.

6.7

9,

0889-142-8

Ad_]llSt"A]R FLOW:control:until.center- .

L igreen’ hght is.on.

Press STOP.

Press R.H. to display relative humidity
reading and press TEMP to dlsplay
temperature readmg

Continue procedure on next page.

Figure 2-18. Particle Counter Setup for Counting

Artisan Technology Group - Quality Instrumentation ...

2-31

Guaranteed | (888) 88-SOURCE | www.artisantg.com




Operation

PARTICLE SIZE

AIR FLOW

i AUD ALM

PROG
CANCEL

LASER PARTICLE COUNTER

0889-142-9

10. Setnumber of count cycles to 10 as 15, Select auto mode by pressing MODE
described in "Number of Count Cycles". AUTO/MANUAL until AUTO light is on.
11, Enter a SAMPLE TIME of one minute, 30 16. Press AUDIO ALARM until ON light is on.
_seconds and a HOLD TIME of 10 seconds
as described in "Sample and Hold Times". 17. Press RUN to start count. The counter will
count for 1-1/2 minutes, hold for 10
12, Set count alarm limits that were given in the seconds, then repeat cycle until either STOP
introduction for the six particle size-ranges. is pressed or the 10th count cycle is
If necessary, refer to "Alarm Limits", completed. When the last count cycle is
completed, the counter will go from OPER
13. Enable the printer (option 1) as described in mode to CALIB mode. If the count
"Setting Printer Modes". exceeds the alarm limits, then an alarm will
sound.

14, Select differential count mode by pressing
COUNT MODE until DIFF light is on.

Figure 2-18. Particle Counter Setup for Counting (continued)
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Section 3

. PERFORMANCE VERIFICATION

“Introduction

-+ This'section is provided’ for: those who must ido the
counter’s performarice.

..+ Performance verification-comprisés the following procedures.

- e 7 Airflow Test

-« Laser Sensor Tests
. vAComparison’Test N
-« Probe. Sen51t1v1ty Test

'These tests ensure that the counter is operatmg in accordance w1th 1ts own' spec1ﬁcat10ns
and with Federal Standard 209D. Compliance with this standard is described in
"Testing Methods" on the following pages.

Before you attempt to do performance venﬁcatlon read "Before You Start" on the
following pages. :
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Performance Verification

Before You Start

Before you begin to test the particle counter, you should know the following:

. These tests are intended only-as‘a verification'of performiance. They are not
intended as adjustment procedures. Adjusting the counter will alter the factory
calibration and void the warranty.

» A factory-certified standard counter must be used for the Comparison Test.

. The tests must be done in the order given.

v'\"lr

« The factory offers 48-hour turn-around time (not including shipping) for calibration.

Recommended Test Equipment
The following table lists the recommended equipment needed for the tests. You can

substitute other equipment if substitute equipment has the same performance character-
istics.as recommended models. Contact factory for critical performance specifications.

Table 3-1. Recommended Test Equipment

Instrument Recommended Model or Part
Digital Voltmeter H-P Model 3468B
DC Power Supply NA
Airflow Gauge (0 - 3.0 cfm) NA
Acrosol Generator Model 255
Pump, Aerosol Generator 204065-1
Pulse Height Analyzer Model 216
PSL. Particles Duke Scientific*

(refer to Performance Verification

Record at end of this section

for required particle sizes)
Comparison Test Only:

Factory-certified Standard Counter (Same as counter under test)
Dispersion Chamber 206084
Nebulizer (one for each particle size) 305423

* Order from Duke Scientific, Inc., Palo Alto, CA, (415) 962-1100

3-2
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- s recommend-that youfind the: spe01ﬁc form for yourp
“orw i this formy record test results on- th1s copy, and. keep th . 'op'__.

.z recalibration or.repair. - Refer to "Shipping; Instrucnons’ AniS:
.. returning.the counter to. the factory.for service. . ... : P g L

-Performance Verification

Recording the Test Results

- . At the.back of this section are:several. Perfonnanée Verification:. Record.forms. We
icle‘counter;; make aicopy.of..:

- If the Counter Doesn’t Meet Specifications

- If the counter.does not-perform as indicated:by:these: test ‘.;hen«ﬂle"'counter may :need .-

33
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Performance Verification

Test Methods

The test methods used in this section are the same as the methods used at the factory.
With:the exception of testing the internal laser sensor, the counter is tested as a
complete system.

The test methods conform to the following sections of Federal Standard 209D:

Sections B30.1 and B50.1. These sections apply directly to the Comparison Test. This
are tféceable in accuracy of mean diameter to the standards of ASTM F328
Mlcroscoplc Measurement, or to NIST (National Institute of Standards and
Technology), as applicable. Typical sphere sizes are given in Performance Verification
Record at end of this section.

This tést also uses the apparatus described in ASTM F649, consisting of a mixing
chamber an aerosol generator using a nebulizer, and a standard counter of the same
des1gn and model as the counter under test..

The aerosol generator inserts the particles into the mixing chamber at a reasonably con-
stant concentration. The particles swirl and disperse within the chamber. The counters
draw ‘the aerosol through two outlet tubes at a rate of 1,500 to 2,500 particles per
minute. Both counters are set for the same flow rate and sample time.

A technician compares the count at the smallest particle ranges of the counter under test
to the standard counter. Several runs are made with the same particle size to confirm
the results.

This test method is the simplest, most reliable technique for simultaneously sampling
from a common source. Using this method, you can hold a £10% tolerance between
counters of like flow rate.

The Pulse Height Test, part of the Laser Sensor Tests, also uses the same traceable
monodisperse latex spheres (particles) as the Comparison Tests. The particles are
aerosolized and drawn through the sensor. A pulse height analyzer verifies the peak
voltage output of the sensor for each particle size. These sensor outputs are compared
to the sensor standard curve that was developed at the factory.

Section B50.1.2. This section applies to the Air Flow Test. The method of
measurement used in this test does not introduce head in the flow system The accuracy
of the flow circuit is 5% at 70 degrees Fahrenheit.

3-4
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Performance Verification ;

Airflow Test

-+~ This test'ensures: the airflow rate is.calibrated; the front-panel a1rﬂow dlsplay is
. accurate, and the air. pump is healthy.

NOTE

Do not use a ball-type rotameter.to monitor.airflow.? This-typeiof:.i:...~
meter affects measurement accuracy because 11ft1ng'*the‘ ball loads
- the alrflow circuit. - Use a dlgital or gauge type meter SERRE

PARTICLE COUNT/AUXILIARY DISPLAY

MODE
MANUAL RS

0889-142-11

1. Connect airflow gauge to sensor inlet tube. 4. Adjust AIR FLOW control for airflow
gauge reading between the limits given in
2. Press ON then OPER, the Performance Verification Record and -
verify bar-graph display center-green light
3. Turn AIR FLOW contro! all the way is on.
counterclockwise (clockwise for some
counters) until airflow gauge reads 5. Turn counter power off then remove airflow
maximum,; verify airflow gauge reads equal gauge.
to or greater than value given in the
Performance Verification Record. .
Figure 3-1. Testing Airflow
3-5
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Performance Verification

Laser Sensor Tests

These tests verify that the laser sensor functions according to the factory standards.
This ;subsection contains the following tests: .

. (;*_alibrate Mode Test — checks-the bar-graph display for green-light.
b . Zbro Count/Purge Test — checks for sensor contamination.

« Bulse Height Test — measures sensor performance.

Calibrate Mode Test

Press CALIB and observe the bar-graph display. A green light should be on, This
indicates that the sensor electronics are working correctly. If a red light on the left side
of the bar graph is on, return counter to factory for repair. If a red light on the right
side-of the bar graph is on, purge sensor as described on following pages. If a green
light-still does not come on, return counter to factory for repair.. .- _

Zerfé" Count/Purge Test

Zero. countmg verifies that particles have not contaminated the counter, causing high
parti¢le counts. To zero count, the counter counts while sampling air through an
absolute filter, which blocks particles.

In this procedure, the counter will begin sampling air through the absolute filter. The
counter will take one-minute samples, spaced five seconds apart; and printthe count
results. If the count is zero, and a green light is on in the calibrate mode, the counter is .
functioning within specification. -If the counter does not "zero count" in a reasonable
time, the sensor should be purged.

Sensor purging is a process for rér‘noving conté.minants, such as particles, lint, or dust
from the sensor. To purge the sensor, allow the counter to run for 24 hours at
maximum airflow. To save paper, select Disable Printer mode.
If after purging the counter still will not zero count, there may be air leaks in the
external tubing or filter, or the counter may need to be recalibrated. Return counter to
the factory for calibration.
CAUTION
Never put liquids/vapors into the sensor. They will damage the

sensor, which will then need factory service.

3-6
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Performance Verification |

-1...-Attach.a 0,1:micron purge filter.assembly to .
~.sensor inlet tube. . :
Place counter in AUTO mode.

2. Press ON. If counter is already on, press

STOP. Press OPER and then adjust AIRFLOW,
3. Enter SAMPLE TIME of 1 minuté (1.00). -8'. Select the smallest PARTICLE SIZE range.
4. Enter a HOLD TIME of five seconds. - - © "9, Press RUN key to begin*zéro couhﬁné. '

... ... Figure 3-2. Zero Couriting»
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Performance Verification

Pulse Height Test

There are three pulse height tests in this subsection; one test for each of the three types
of sensors now used in particle counters. Refer to "Specifications" in Section 1 for the
type of sensor in your counter. These tests ensure that sensor performance.has not :

' degraded since factory calibration. The ‘tests use an aerosol generator, pump, and pulse

helght analyzer.
WARNING

The tests require access to the interior of the counter chassis,
which contains dangerous parts. Accidentally touching the wrong
part can cause cuts from the cooling fan blades or electrical shock.
from internal power components.

CAUTION

Sensors containing laser diodes (refer to "Specifications" in
Section 1), contain a diode that is extremely sensitive to static and
may easily be destroyed or damaged. . Proper anti-static
procedures should be used during the laser sensor tests.

Single-Port Sensor Pulse Helght Test

Counters With Laser Diode-type Sensor

1288-69-3

Figure 3-3. Testing Pulse Height — Single-Port Sensors
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‘Performance Verification

[
.

i Connect pulse height analyzer to sensor .~ -

- from-aerosol generator to desired rate. - < ¥

Counters With HeNe-type Sensors

" -0489-94-3

* 4. On ' pulse-height:analyzer,-find mV: value

output at phono jack. Program pulse height .= that corresponds to largest particle count,
analyzer for count limit of 10,000. Compare this mV value to corresponding
threshold voltage given on "Report of
With. aerosol generator,.apply the smallest ' -Calibration" supplied with your counter.
size latex spheres, indicated in Performance Record your new measured value on . .
Verification Record, to sensor inlet tube. ... Performance Verification Record.;:
Press ON then OPER; adjust particle flow 5. Repeat steps 2-4 for other particle sizes in

i Performance Verification Record.

Figuf'e"3-3. " Testi}_zg. Pulse Height — Single-Port Sensors (continued) |

3-9
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Performance Verification

Dual-Port and Four-Port Sensors Pulse Height Test

To determine type of sensor in your particle counter, refer to your counter model
number under "Specifications" in Section 1.. The particle counters have multiple sets of
collection optics and photo.detectors.. The test below will measure pulse héights from
each photo detector for each particle size.

e Do the pulse height test below at the sensor output side of phono jack J1. If you have a
e dual-port sensor, repeat the test at phono jack J2. If you have a four-port sensor, repeat
the test at phono jacks J2, J3, and J4. Locate phono jacks by removing the bottom
cover-of the counter and by locating the comparator board. The comparator board is
mounted piggyback on the main C.P.U. board. On the board are attached two (or four)
phono cableslabeled J1 and J2 (or J1, J2, 3, and J4). Follow the cable until the phono
jack is located.

1. Connect pulse-height analyzer to sensor output at phono jack. Program pulse height
analyzer for count limit of 10,000.

o 2. With aerosol generator, apply the smallest size latex spheres, indicated in-
Performance Verification Record, to sensor inlet tube..

e 3. Press ON then OPER; adjust particle flow from aerosol generator to desired rate.

4, On pulse height analyzer, find mV value that corresponds to largest particle count.
Compare this mV value to corresponding threshold voltage given on "Report of
Calibration" supplied with your counter. Record your new measured value on
Performance Verification Record.

5. Repeat step 4 for J2. If you have a four-port sensor, repeat step 4 for J3 and for J4.

6. Repeat steps 1 through 5 for other particle sizes in Performance Verification Record.

3-10
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...Performance Verification

- 1. -Prepare for test:by.connecting.equipment-as >sh"ow¥1=m;tlle:,fellewmg;*ﬁgure.‘ '

oo 30 Turnithe: parncle generator:on. -Apply:power:to. both"counters. coul
1o i the:STOPmode.: Set both: counters: for auto: mode,,lowest size: range andt-,aé:sample::-:-

“Comparison Test

.~ To,do the comparison test, you need:a.factory-certified'standard-counter:(same: model S
..~ number and flow:rate.as being tested); an:aerosol: generator ;afnebuhzer, and Qe

dlspers10n chamber.

‘The‘ counter-under:test and the standard counter. simultaneously:sample:particles:from

+the: dJspers1on -chamber... The: counts of both counters are: -ompared';at‘ the; smallest size

-.ranges using monodlsperse latex spheres.

.'+2...Refer to Performance Verification Record at.the end ‘of this section’ for the size of -

- monodisperse latex spheres.required to.test the. smallest particle-size range.. Install
- these spheres:in the particle generator. - o S

- time of .one minute." o : AN LI

4. Simultaneously: press;RUN-on both-counters: < Adjustiacrosoligenerator:to:provide -

for:a particle:concentration;:as: measured by ‘the standard, 'of~approx1mately 19 000

-particles/cf. S

5. Allow both counters to run for three periods (runs) then press STOP on both

counters. Average the results of the three runs. The counter under test should count

within 10% of the standard counter.

6. Repeat steps 2 - 5 for the next size range using size of monodisperse latex sphei'es
indicated in Performance. Verification Record at end. of this section.

7. Record the pereentage difference in counts in Performance Verification Record.
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Performance Verification '

ROOM AIR

!

EQUAL CONCENTRATIONS OF
KNOWN-SIZE PARTICLES '

0.1p

FACTORY-CERTIFIED
STANDARD COUNTER

MIXING
CHAMBER

COUNTER UNDER
‘TEST

—mesg}—————— DRY, PARTICLE-LADEN AIR

| N
I DRYER peecnill) NEBULIZER l
| I
| L |
| I
l 0lp !
FILTER PARTICLES
| IN AQUEOUS |
| { SOLUTION |
| I
| DESICCANT |
| ‘ I
| |
| 0.1p |
FILTER |
| 'AEROSOL |
| GENERATOR |

1088-29-1

Figure 3-4. Comparison Test Setup
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Performance Verification

Probe Sensitivity Test

... This test applies.to both RH/temp and air.velocity probes..  Two different RH/temp
~+probes have:been manufactured during:the: llfe of this;counter. . The:rear-panel.::..
+.. rconnector.for this probé différs depénding on:when:youricounter:was; manufactured
~.:See the ﬁgure below for pin detail.of ‘€ach connector:type. If the counter; fails to.meet
-+ vthe limits.given in the Performance: Venﬁcauon Record for any:part ofithis:test, return -
-~ the counter.to the factory for service.

i
) Detail of Old Connector J1

" To check RH/temp sensitivity, apply +5.000

V (+10.000"V for old-style connector) to
pin 2 of RH/temp connector J1 on the

.counter rear panel. Connect J1, pin 6 to pin
*.5.(pin.7 to pin 5 on old-style connector).

Ground your power supply to pin 5 (both).

Press R.H. key and verify counter display
reads between values given in Performance

- *Verification Record. Record reading.

Repeat step 1 but apply +5.000 V (+10.000

- -V for old-style connector) to J1, pin 4 then

1088-31-1

press TEMP and verify display is within the =

limits given in Performance Verification
Record. Record reading.

To check air velocity sensitivity, apply
+10.000 V to J2, pin 2 (J2 pin numbers
appear on the connector). Connect J2, pin 4
to pin 3 and ground power supply to pin 3.

Press AIR VELOC and verify display is
within limits given in Performance
Verification Record. Record reading.

Figure 3-5. Testing Probe Sensitivity

Artisan Technology Group - Quality Instrumentation ...
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Performance Verification

Table 3-2. Performance Verification Record for Model 200L Counters

Model Date
Serial Number
Procedure Minimum Actual Maximum
Airflow Test
Maximum Flow 1.3 cfm cfm --
Calibrated Flow left green right green
Laser Sensor Tests
. Calibrate Mode Test left green right green
" Zero Count Test 0 count/cf 0 count/cf
“ Pulse Height Test
1.09 pm spheres - . --
(1 micron threshold)
2.02 pm spheres -- - -
(2 micron threshold)
Comparison Test
0.3 micron range -10% % +10%
(0.312 ym spheres)
0.5 micron range -10% % +10%
(0.519 pm spheres)
Probe Sensitivity Test
R.H. display 99.0 101.0
Temperature display 99.0 101.0
Air Velocity display 198.0 202.0
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Performance Verification

.. Table 3-3. Performance Verification Record for Model 205, 205A.Counters

:.‘:'(Mo&el T _.Date
_ Serial Number
._Pn_oced_ure o +Minimum
. Airflow Test - -~ - - Lo
Maximum Flow 11lcfm. -~ |
Calibrated Flow . .. | .leftgreen .  |.

-~ Laser Sensor Tests ' S N
... «Calibrate Mode Test . |- ileft-green . .{;. :~< = .:lz1ight*green

Zero Count. Test | Ocountfef . u|w3:countsfcf -
Pulse Height Test ' ;
.0.519-um spheres© |-+ - eV -

.. (0.5 micron . threshold)

.1.09 pm spheres . 1 - oV -
. (1 micron threshold) | : : '

-Comparison Test

Model 205: '
0.16 micron range -10% : % +10%
(0.173 pum spheres) ‘ L
0.2 micron range -10% % - +10%
0.3 micronrange | -10% L % +10%
(0.312 pm spheres) . o , o
'0.5 micron range -10% % +10%
(0.519 pm spheres) -
“Model 205A: B L '
0.2 micron range -10% % +10%
(0.220 pm spheres) : ~
0.3 micron range -10% % +10%
(0.312 yum spheres) .
Probe Sensitivity Test '
R.H. display 99.0 . 101.0
Temperature display 99.0. - . 1010
Air Velocity display 198.0 202.0
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Performance Verification

Table 3-4. Performance Verification Record for Model 209D Counter

Model Date
Serial Number
. Procedure Minimum Actual Maximum
“Airflow Test
Maximum Flow 1.1 cfm cfm -
Calibrated Flow left green right green
Laser Sensor Tests |
Calibrate Mode Test left green right green
Zero Count Test 0 count/cf 0 count/cf
Pulse Height Test
0.519 pm spheres - v -
(0.5 micron threshold)
1.09 pm spheres -- ' --
(1 micron threshold)
‘Comparison Test
0.1 micron range -10% % +10%
(0.173 pum spheres) :
0.2 micron range -10% % +10%
(0.220 um spheres)
0.3 micron range -10% % +10%
(0.312 pum spheres)
Probe Sensitivity Test .
R.H. display 99.0 101.0
Temperature display 99.0 101.0
Air Velocity display 198.0 , 202.0
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Performance Verification

Table 3-5. Performance Verification Record for Model A249 Counter

Model . Date -
. .~ Serial. Number.....:. ... .
- Procedure .| Minimum | :Actual . |-iMaximum
Airflow Test ] R——
. Maximum Flow o Llefm 0 ). efm -
.|... .Calibrated Flow .. | :left-green o
‘Laser Sensor Tests
- Calibrate Mode Test .~ | :leftgreen.. |, | rightgreen
. :Zero'Count Test - .| Ocount/ef .| .. | +6counts/cf
. Pulse Height Test , ' ; "
~. J1:0.519.um spheres . - VvV e
(0.5 micron threshold) : »
. ..1.09 pm spheres - . A% -
. (1 micron threshold) _ ‘
©J2:.0.519 pm spheres - - R A -
<+ (0.5 micron-threshold)
- . 1.09 pm spheres : - s V... -
- . (1" micron threshold) N RS
.+ J3:°0.519 pm spheres - Vv -
(0.5 micron threshold)
1.09 yum spheres -- A% -
(1 micron threshold)
J4: 0.519 pm spheres -- v --
(0.5 micron threshold) .
1.09 pm spheres -- A% -
(1 micron threshold)
Comparison Test o
0.1 micron range ~10% % +10%
i (0:109 um spheres) - ' - o
. 0.2 mictonrange - = .| -10% % +10%
(0.220 wm spheres) . _ ‘
0.3 micron range -10% % +10%
(0.312 pum spheres)
Probe Sensitivity Test
R.H. display 99.0 ' 101.0
Temperature display 99.0 - 101.0
Air Velocity display 198.0 202.0
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Performance Verification

Table 3-6. Performance Verification Record for Model A2120 Counter

Model Date

" Serial Number

Procedure Minimum' Actual Maximum

Airflow Test |
Maximum Flow 2.1 c¢fm cfm -
_ Calibrated Flow left green — right green

Laser Sensor Tests
Calibrate Mode Test left green right green
Zero Count Test 0 count/cf 6 counts/cf

Pulse Height Test
¢J1: 0.519 um spheres --
(0.5 micron threshold)
1.09 um spheres -
(1 micron threshold)
J2: 0.519 pm spheres --
(0.5 micron threshold)
1.09 pm spheres --
(1 micron threshold)
J3: 0.519 pm spheres --
(0.5 micron threshold)
1.09 pum spheres --
(1 micron threshold)
J4: 0.519 um spheres --
(0.5 micron threshold)
1.09 pm spheres -

(1 micron threshold)

Comparison Test

RN

< < < < <€ <€ < <

0.1 micron range -10% % +10%
(0.109 pm spheres) ;

0.2 micron range -10% % +10%
(0.220 pum spheres)

0.3 micron range -10% % +10%
(0.312 pum spheres)

Probe Sensitivity Test

R.H. display 99.0 101.0
Temperature display 99.0 101.0

Air Velocity display 198.0 2020
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‘Performance Verification

-Table 3-7. Performance Verification Record for. Model A2210 Counter

- Serial Number

.. Procedure

o Minimum = .

Actual

~Airflow Test _ T
o Maximum Flow .. -+ [.70.095.cfm, . :| ;. efm. i
. Calibrated Flow left green - ~.{-.right green
- Laser Sensor Tests - o
'+ .Calibrate Mode Test . | leftgreen . |. warightigreen

~ = Zero Count Test ~Ocount/cf . .. - 3icounts/cf
Pulse Height Test - oo ‘
0.519 pum spheres , -- vV e
.. (0.5. micron threshold) '
.1.09 pm spheres - | - . V. --
.. (1 micron threshold)
. Comparison Test : B
0.1 micron range’ - -10% % | +10%
(0.109 pm spheres)
0.2 micron range -10% - D +10%
(0.220 pm spheres) :
0.3 micron range -10% % +10%
(0.312 pm spheres) : IR R
0.4 micron range -10% % +10%
(0.416 pm spheres) :
Probe Sensitivity Test
- R.H. display 99.0 101.0
Temperature display . 99.0 101.0
. Air'Velocity display 198.0 202.0
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Performance Verification

Table 3-8. Performance Verification Record for Model A2420 Counter

- Model _ , -Date
Serial Number

Procedure Minimum Actual Maximum

Airflow Test
‘Maximum Flow 21cfm . cfm - e
Calibrated Flow left green ‘ right green

Laser Sensor Tests
Calibrate Mode Test left green — right green
Zgro Count Test 0 count/cf 0 counts/cf
Pulse Height Test
J1: 1.09 pm spheres - v

(1 micron threshold)
.+ 2.02 um spheres -- \'%
# (2 micron threshold) ‘
J2: 1.09 um spheres - v --
(1 micron threshold)
2.02 pm spheres -- VvV
(2 micron threshold)

Comparison Test
0.3 micron range -10% % +10%
(0.312 um spheres)
0.5 micron range -10% % +10%
(0.519 pm spheres)

Probe Sensitivity Test
R.H. display 99.0 101.0
Temperature display - 99.0 101.0
Air Velocity display 198.0 202.0
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Section 4

PREVENTING PROBLEMS

Introduction

S -srugged As aresult, most problems w1th the counter*aremot duj
.come from:miistise or a lack of normal maintenance. '

"This section describes the particle counter’s intended.use, common:operating mistakes, ..

~» - and the best operating-and maintenance. pracuces Understanding:these subjects will -
. v help you:get many: years of trouble-free: service fromf‘the‘-“ ounter:;

. The section is:organized as follows:

e Usmg Counters:in: Vanous Envu‘onments - d.lscusses ,common: problems when 21551 13- R e

~the<counter-incontrolled(clean)-and: uncontrolled (greater than',class B
*ronments. '

" Common Operating Mistakes - gives examples of common operator errors that may ‘

damage the particle counter.

+ Best Practices - describes some simple operating-steps and maintenance procedures o

that w1ll ensure the best counter performance.

.NOTE . ..

In this section, assumption is made that you have already read
Section.2, Operation. Please read Section 2 before proceeding. -

4-1
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Preventing Problems

Using Counters in Various Environments

Particle counters are used to measure the amount of airborne particles in two types of
environments: controlled and uncontrolled.

Con_t‘;lrolled environments-are class' 100,000 or cleaner "cleanrooms" (as defined by
Federal Standard 209D). Cleanrooms control airborne contamination. Industry uses
cleanrooms to build sensitive products, such as pharmaceuticals and integrated circuits.
Incorrect use of the counter in cleanrooms may degrade accuracy.

Uncantrolled environments are any environments that do not meet the criteria for Class
100,600 cleanrooms. Examples are areas containing dust or the outdoors. When used
in uncontrolled environments, the counter requires. increased maintenance to prevent
measurement problems. Using the counter in these environments is described below.

Controlled Environment

The most common problem in this environment is accidentally sampling (measuring)
the wrong air, or something other than air.

There are two ways this happens. The first accident involves misusing the isokinetic
probe. The probe should be kept at least 12 inches from any forms of liquid, such as
vapors. The suction at the open end of the probe is strong, and liquid can be quickly
pulled into the probe. The second accident occurs during the aseptic washing of a clean
room. ‘Often the counter is iised to automatically monitor a cleanroom through tubing.
Because the counter monitors automatically, it can easily be forgotten. Turn the counter
off during this washing,

CAUTION

Sampling liquids will damage the counter. This damage requires
factory repair. For more information, refer to "Sampling Errors"
in this section.

4-2
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Preventing Problems ~

;
|
\ UNIDIRECTIONAL !

« wjq o+ o AIRFLOW ZONE |

. CONTAMINANTS BLOWN BY
IFAN DIRECTED AWAY
FROM PROCESS AREA ..
1088261

Figure 4-1. Sampling in a Unidirectional Flow
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Preventing Problems

Uncontrolled Environment

CAUTION

Particle counters. with 0.2. micron, sensitivity and.greater are not-
recommended for use in uncontrolled environments.

The most common problem in this environment is the uncontrolled nature of the
environment. This environment may contain contaminants. Contaminants are high
conccntratlons of airborne particles or airborne lint and dust.

Cont'é:minants can lodge in the sensor inlet tube, coming loose later and erroneously
raising the particle count. They can also clog the printer.

Contaminants on the inlet tube or in the sensor can be minimized by frequently purging
the counter. Purging is a process that draws clean air through the sensor, blowing out
contammants that may have accumulated.

In the calibration mode, the bar graph display can indicate the need for purging. If the
red hghts on the right side of the bar graph display come on, purge the counter. If
purgmg does not fix the problem, and your counter has a HeNe-type sensor, refer to
"Cleaning the Sensor" in Appendix A for a step-by-step procedure for sensor cleaning.
Otherwise, refer to the Service Manual or call Customer Service.

If your uncontrolled environment has typical particle counts of greater than 200,000/cf,
the counter should be purged every day. For a step-by-step purging procedure, refer to
"Zero Count/Purge Test" in Section 3.

If your uncontrolled environment contains airborne dust, regular internal cleaning of the
counter chassis is required. If you move the counter from an uncontrolled to a
controlled environment, first clean the interior of the counter. Otherwise, contaminants
that may have been pulled into‘the counter could be blown out and affect the sensitive
cleanroom measurements. For a step-by-step procedure for internal cleaning, refer to
"Internal Cleaning" in this section.
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. = strong suction'so that it-can-sample. large:amounts. of;

e partial list of the.wrong things'to.sample:. ..

L xe  Powdered materials: :Units':havé jbeeh“'retumwéfé)

Preventing: Problems’

“Common Operating Mistakes

. Some operating mistakes are widespread occurring frequently among:different users.
-« Service:personnel-frequently see:repair:work caused;by.these rmstakcs Readmg th1$
: .subsectlon will help you to-avoid these mistakes. — e

~Sampling Errors

: Most operator ‘mistakes-involve: samphng withian 1so'4_".

. +.the counter come. from:drawing somethmg into the:prob.

. +-. Plastic dust.  This melts inside the counter, cloggmg the air,pump.. ThlS dust can-
- -also-coat the optics of the internal sensor. :

. .S€Nnsor.

;e Tiiquids. The:sensords designed-for:air, not: liquid$ i
~its'calibration; sSometimes:liquids:can be: suspend_'
‘will.adhere. to. the internal optics of the. sensor.

e :Smoke. “Cigarette smoke:contaminates the-sensor.... . - .:

 Adhesives and corrosives in vaporous form. These are sometimes found in damaged
Sensors.

Asa general guideline, keep the probe at least 12 inches from loose materials,. dust, .
sprays, etc. -

- If you are also using the RH/temperature probe, do not expose it to caustic vapors (i.e.
“RTV). The sensing element of the probe may be damaged.
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Preventing Problems

Restricting Sample-Air Flow

Another common operator mistake is using the AIR FLOW control to turn off the air
pump instead of putting the counterin the calibrate mode. The AIR FLOW control was
designed to compensate for minor variations in airflow resistance caused by using
different isokinetic probes or intake tubing. Using the AIR FLOW control'to
completely shut off the pump strains the pump. This strain will destroy the pump.

Restricting the inside diameter of the intake air line to less than 1/4th of an inch will in-
creasg pump wear. Custom designed isokinetic probes and intake tubing should have a
minimum intake diameter of 1/4 of an inch. Intake tubing should not be kinked. Never
cap the sample air inlet tube or the isokinetic probe when the counter is on (OPER
mode).

Restricting Cooling Air

The ceunter cooling fan is on the rear panel. If the rear panel, and thus the fan, is
pushed against a wall, or blocked in any way, the inside of the counter can get too hot,
causing the counter to malfunction. Usually this malfunction can be fixed by resetting
the counter. Occasionally the counter may be permanently damaged.

One way of accidentally blocking cooling air is to install the counter in a cabinet. If
cabinet installation is necessary, you must vent the cooling fan air out of the cabinet
through a straight hose or tube of five-inch diameter. The tube cannot be blocked or
filtered in any way. The cabinet must also be vented to allow air intake and prevent a
vacuum from developing. (Provide enough venting and air intake for a PAMOTOR
Model 4600X fan or equivalent.)
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Preventing .Problems: . : -

Best Practices

Most problems with partlcle measurements can be prevented by developing a few good
. habits and some regular maintenance. Most maintenance can be. done as a regular part
-of operatlon : C o .

Proper Operation

. For easy, successful counter.operation, use this procedure every t1me you operate the
counter.

1. Turn the counter on. _
2. If the counter is'not already in the CALIB mode,"press- CALIB.
+In the calibrate mode, the air pump is off and the bar: gra'ph'indiCates if the internal

optical sensor is calibrated.. : (The:calibrate: mode ds:a; isecondary: cahbratlon
defined. in Federal Standard 209D.) - St

3. .Verify a-green light on the bar graph is on.

If a ‘green:light is on;:the: opt1cal sensor-is within' factory.calibration. If:a: red dightis

- on,refer-to-the:Service. Manual:or:call:Customer: Semce Measurements may be .
- invalid-if a red light is on. L .

- 4.. Select the operate mode by pressing OPER.

In the operate mode, the air pump is on and the bar graph indicates if the airflow is
calibrated. When the center-green light is on, the airflow rate is the nominal value
+5%.

5. If necessary, adjust the AIR FLOW control until the bar graph center-green light is
on. )

If you make measurements when the center-green light is not on, then the airflow
rate is uncalibrated and the particle count measurements are misleading. If the

- airflow will not adjust to the center-green light, refer to the Service Manual or call
Customer Service.

6. (Optional) Verify the alarm limits are set correctly for your measurement.
7. Make your measurements.

8. After your measurements are complete, put the counter in the calibrate mode by
pressing CALIB.

4-7
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Preventing Problems

9. Verify the bar graph green light is on.

If a red light is on, your previous measurements may not be accurate. Refer to the
Service Manual or contact factory Customer Service.

10. Tlifn the counter off.

Turning the counter off in the operate mode, or unplugging the counter before you
turn it off, can cause the counter’s internal computer to make mistakes. When this
happens, some or all of the front-panel controls may not function. This problem can
beifixed by resetting which is described in "Resetting the Counter" in Appendix A.

11, anve the counter plugged in.

Leave the counter plugged in whenever possible, to preserve the internal battery.
The battery maintains counter memory, which remembers all your settings such as
- alarm limits. The battery can support the counter memory for one year.

P

4-8
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Preventing :Problems

Internal Cleaning

The counter contains a .cooling fan to keep the air pump cool. If the counter is operated

in an uncontrolled environment, the fan may pull contaminants into the chassis. - This
~-internal cleaning procedure. uses'‘compressed-nitrogen to blow.contaminants. from the

“chassis.. When, you:should cleanthe;chassis depends:
an internal cleanmg schedule,.refer to "Maintenance Schedules “in;

wen A0 ol

WARNING

Failure to unplug counter and then touching
internal parts can result in severe electrical
shock.

Press CALIB then OFF then unplug
counter.

. Remove top and bottom-covers. Each cover

is attached with six screws, three on each
side of counter.

Cap sensor inlet tube. Using compressed
nitrogen, at less than 25 Ibs/square inch,

blow contaminants and dust from counter.
Clean both top.and bottom of chassis.

Figure 4-2. In

Artisan Technology Group - Quality Instrumentation ...

how: you :use-thercounte;
thlS section:

.compressed nitrogen. Gently remove
strings or hair on rod or cam.

CAUTION

Eor'--.

» 0485-94-1
4. Clean both printer guide rod and cam with

any

Do not put any lubricants or cleaners on

printer guide-rod or cam. Damage to
printer may result.

ternal Cleaning

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Preventing Problems

Maintenance Schedule

Refer to the Maintenance Schedule table at the back of this section for a schedule of
maintenance procedures described in this section. The table assumes daily use of the
particle counter. The table indicates that as the operating environment becomes less -
controlled, the need for maintenance increases.

The liiéintenance procedures should also be done under the following conditions:

. When you move the counter from a less controlled to a more: controlled
enwronment do zero counting. This will ensure that contaminants from the less
controlled environment are not affecting the sensor and glvmg unusually high readings.

. When you move the counter from a class 100, 000 or worse environment to a cleaner
environment, do an internal cleaning. This will control the possibility of
- contaminating the cleaner environment.

» When you check the calibrate mode, if the red lights to the right of the bar graph are
on, 'this usually indicates sensor contamination. Purge the sensor. If purging does
not«ehrmnate the problem and your counter has a HeNe-type sensor; referto
"Cleaning the Sensor" in Appendix A.for a step-by-step procedure for sensor
cleaning. Otherwise, refer to the Service Manual or contact factory Customer
Service.

The factory puts a tag on the top cover after every calibration (see figure on following

page.  This tag shows the last date of factory calibration, and when the next calibration

is due.

Factory sei‘vice/rcpair is available with five day turn-around time; calibration is
available with 48 hour turn-around time (excluding shipping time).

The air pump should be serviced after 4,000 hours of operation. In most cases, it is
sufficient to service the pump during the annual calibration. If the counter is used
continuously, you should have the pump serviced every six months.

CAUTION

Failure to service the air pump after 4,000 hours of use can
damage the pump.

4-10
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Preventing Problems: "

Table 4-1. Maintenance Schedule

. Controlled Environments
- +v.(by-cleanroom class) o

. Uncontrolled

;Environments. . |

10

100

i

“1,000 | 10,000 |:100,000:

100,000 | Dusty |

*|Calibrate Mode |every. .
‘use

#.| Zero Counting -|weekly:

Sensor Purging |[NA. .
Calibration . -7 |annually

every
“use

‘weekly - [ weekly |

-annually.|-annually:|:

every.
use

‘NA

-CVETY use
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Section 5

' REMOTE OPERATION

Introduction

“This section describes-particle ‘counter:operation:by-ajcompute:
“er to control'the'count cycles:and: then read and process the:da
the following subsections: '

'« “Preparing for Remote Operation — describes setting up the counter.and.computer
hardware.

-« o "Command-and-Data:Syntax ——1lists-the’counter: commands and- descnbcs, command
. .and.data responses. :

B Progra.mmlng Example — shows how: to .use the:counter: commands to:takesan air .
© sample. and then read the results. »

NOTE

» This section does not apply to particle counters having earlier
version EPROMs. - Refer to "Manual Backdating” in-
Appendix A for information on earlier-version counters.

«.. In this section, assumption is made that you understand
. .. front-panel-operation of the counter, operation of your ..
- computer and the serial data bus.

51
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Remote Operation

Preparing for Remote Operation

To communicate with the counter, the computer must have an asynchronous, serial port
and compatible communication modes and baud rates. The following procedure will set
up the.counter for computer operation.

1.

Véﬁfy the serial cable is compatible with both the computer and the counter. Refer
to "Serial Cables" on the following pages.

. .Set the counter communication mode and baud rate to match the computer. Refer to

"Serial Formats and Baud Rates" on the following pages.
Sé‘lcl“the counter select code. Refer to "Select Codes" on the following pages:

Connect the computer serial port and counter "SERIAL I/O-RS232" port together
with the serial cable.

CAUTION

Accidentally connecting the serial cable to the SYSTEM port on
the counter can damage the counter.

Place the counter in the remote mode by pressing the MODE: REMOTE/LOCAL
key until the REMOTE light is on.

NOTE

The remote mode prevents local, front-panel operation by a
person, and enables operation only by a computer. In the remote
mode, the OPER, CALIB, MODE: AUTO/MANUAL, COUNT
MODE: CUM/DIFF, RUN, STOP, and PROG keys will not
function. To restore front-panel operation, press the MODE:
REMOTE/LOCAL key until the LOCAL light is on.
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Remote Operation+ '

Serial Cables

CAUTION

.+'To avoid internal circuit board damage; the serial cable:must be

“wired .as.shown; in' the-following figure. Theifigure 'shows :wiring;
.fora 25-pm connector.on. the computer. If your computer-uses a

~nine-pin connector, use a nine-pin to' 25-pin:adapter cablei/Both - |
- cables.are available from thefactory.

:;Two:0-20 mA .current loops (one 1oop-for:input.datasand-oneifor
“.raoutput data) are requlred to operate multiple:counters'withrone::
- serial port.- The wiring of the current loops will 'vary with

NOTE

WU ELL

. .different computers and current sources...Contact the-factory for
-+ wiring information.

.- The: counter will operate. with three: wires: (transmit; Teceive, :
».common). in: the voltage mode (+12V).: This:is:possible:because. -

‘NOTE

~:handshaking is accomplished.via the: transmit:and:receive lines.

_ :SERIAL-CABLE -+ - ului COUNTER‘SERIAL :CONNECTOR PINOU
Computer Counter
End End .
transmit data. protective gnd 1 fo\ 14 | loop source
3 f——— — £ Ta] +12V out 2 08 g
P i receivedata | 3 A2vin 3 O O. .15
- .« common | 1 == 410 5 :3
|7 ) | '
7 :‘ ) i | Z 80 18 digital in
5. : [ 1 signal common 7 Og ;g |
120 I ' 8 oo 21
910
6 1 | loop source Ol 22 digitat out
8 b 1010 5
T 1022 .
It | 1 (ozomain 12 |0 2|3 (0020 mA
-) 0-20-mA i
QJ 25 (-) 0-20 mA out
- ! (1 o20mAout 13|07 0
25 25|
‘DB-258 DB-25P °
. 1088-27-1
Figure 5-1. Cable Diagram (IBM PC-type Serial Ports)
5-3
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Remote Operation

Serial Format and Baud Rates

Serial communication format and baud rates can be selected from the front panel.
Unless otherwise requested, the unit will be set at the factory as follows:

9600 baud (does not apply to early-version counters. Refer to Appendix. A for.
information on earlier counters.) -

communication mode 3 (no parity, 8 data bits, 2 stop bits)
NOTE

* You can print out a table of available communication modes
or baud rates by selecting Option 96 or 97, respectively.
Refer to "Options/Serial Port Table Printout" in Section 2
(does not apply to earlier-version counters).

» The following procedure differs slightly for earlier-version
counters. Refer to "Manual Backdating" in Appendix A —
Supplemental Information, for information on earlier-version
counters.

To change these settings, use the procedure below:

Press MODE REMOTE/LOCAL key until LOCAL light is on.
Press OPTION key; PROG light comes on.

While PROG light is on, press "6" (serial communication) or "7" (baud rate), then
press ENTER; the existing format or rate number will be displayed.

While existing number is displayed, press PROG then enter new number for desired
format or rate (see tables below).

Press ENTER key.
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- Remote-Operation™ ™

Table 5-1. Serial Communication Modes (OPTION "6")

| Number ' | Parity .

Data Bits

‘Stop Bits -

. none
.none’
--none
even
even
‘even
“even
.| .. odd,

O\ UL A LN

- odd

= \O 00~
—_Oo

| 0 . ‘. mome | .

00 00 ~1:~J 00 00 ~1 ~J 00 60 ~I ~J

. ‘Table 5-2. Baud Rates (OPTION "7")

= . 'Number {:- Rate ..

Number:-

JRate

5
75
100
150

600
1200
1800

L NAMBWR O

300

9

10

11
12
13

14

S BEE
N

2400
3600
4800
7200
9600
19200
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Remote Operation

Select Codes

In an air-monitoring system, several counters may use the same serial port. Some of
these counters may also control air sampling manifolds that sample from multiple
stations (locations).

To prevent simultaneous talking on the serial port, the computer addresses each counter
by a unique "counter select" number. Once & counter has been selected, the computer
tells the counter which manifold station it wants to talk to by sending "device select"
numbers. Each device select number is assigned by the counter. Counter select and
device select numbers are described below.

Counter Select: The counter will not respond to any command on the serial port until
it receives its counter select code or the universal select code. The counter select
number must be programmed into the counter using the OPTION key on the front
panel. Up to 64 counters can be assigned a unique identification number. The number
through the serial interface differs as shown in the table below.

You enter a unique counter select number, from 0 to 63, into each particle counter by
pressing OPTION, "11", ENTER, PROG, number, ENTER.

Table 5-3. Counter Select Codes

Counter Select Number - Counter Response
(programmed) (received thru SIO port)
0 128
1 129
2 130
3 131
63 191
NOTE

In some early version counters, the counter select number was
programmed with the UNIT LD. key where Unit I.D. Number =
Counter Select Number — 128.

Device Select: The computer communicates with the counter to access data from the -
different manifold stations. After first selecting the counter, the computer must send the
appropriate device select number (from the following tables) to select data from a
particular station.

5-6
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I Table 5-4. Model 230 Manifold Device Selects

_ o Manifold Device
| : | | -.Station . ] . Select.

193

295 | s
197
- 198 - - :
G QQ Y B

200
201 -
) . .
D03 s b fae i g o
204
205
206

PR VOENAUNE W=

.- -... Table 5-5. Model 231 Manifold DeviceiSelects

Manifold Device
Station Select

192
“193
194
195
196
197
198
199
1200
201
202
203
204
205
206
207

O 001 AW

O Y
W hAhWLWN-=O

oy
N
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Remote Operation

Command and Data Syntax’

The counter responds to single-character ASCII commands and sends a data record that
varies in length based on content. The command and data syntax is defined below.

NOTE

All particle counters contain a "rotating-type" serial buffer
meaning the newest data into the buffer replaces the oldest
existing data in the buffer.

Commands

The single-character ASCII commands described below are generic commands that
work with all counter models.

d S rt Counting: (counter controlled) The counter will begin counting and control
the count cycle based on the front-panel settings for period (sample time)-and hold

......

c Start Counting: (computer controlled) The counter will begin counting without
waiting for an even second boundary. Counting will continue until stopped by the
computer. The count cycle should be timed by the computer.

e Stop Counting: The counter will immediately stop counting without waiting for an
even second boundary.

C Clear Buffer: All contents of the counter’s rotating buffer will be erased.

D -Send Number of Records§ "T‘lvle counter will send the number of records in the
rotating buffer (does not apply to earlier-version counters).

F Send Flow Rate: The nominal flow rate of the counter will be sent (does not apply
to earlier-version counters).

A Send Record: The next record in the counter’s rotating buffer will be sent. If the
rotating buffer is empty, a "#" will be sent. Each record is erased from the buffer as
it is sent.

R Resend Record: The last record sent will be resent. Records sent prior to the last
record have been permanently erased.

5-8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Remote Operasior=* - |

h :Standby Mode: The counter will enter-a mode that may turn off-air pumps or shut f
- down sensors to conserve power or reduce equipment wear. [

g Active Mode: The counter will enter a mode. that prepares it for countlng For o x
S example, the air pump may turn on 'to. purge the air: path . .

. U--"Umversal Select The counter _w1]1 respond to! a.ll commands after recelvmg thJs
- -command, regardless 'of'which select codeis programmed-into:the counter. .. ;

|
‘CAUTION | | ’l

Do not use the Universal: Select command:whenvmoreithan:one :

- .counter is on the' same port ‘'or multiple counteérs will réspond at

. ~the same time, causing communication problems. Instead, use the
++ _counter select number programmed through option."11"; refer.to

. "Counter Select" in this section. '

1128 191 Counter Select The counter wﬂl respondvto ':s.subsequent eommands when .. o f

number, ithe counter. w111 select the mamfold statlon “'The statlon 1s“dese1ected by
selecting another station.

‘Command Responses

The counter will respond to all commands and select codes by sending the command
- " characters. back to the computer.<If the.counter.does. not.recognize a command, it will
send a "?" character back to the computer. If the computer is asking for a record from -
an empty buffer, the counter:will send a "#" character. . If the computer is asking for a
record that has already been sent, the counter will send a "#" character unless the .
~computer uses the Resend Record command.

If the counter’s serial communication mode sets parity and there is a parity.or framing
- error, the counter will not send any command characters back to the computer.
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Remote Operation

Data

Each counter, regardless of model number, can send a record of its data. The data
record is a string of ASCII characters where position in the string identifies the char-
acter’s meaning. String length changes with the amount of data points available from
! the counter. Each data point is preceded by a three-character:-tag that:identifies the type
of data that follows in the next six data characters. In the following example, the bold
R characters comprise a data record and the non-bold words describe the meaning of
3 ' characters. Four channels were not shown in the example. Also, FLO (Data 5) applies
only to new version counters.

N
[

Example:
Statusy: :
Date Time Peé-r Datal Data2: Data 3 Data4  Data s %Ild of
io sg.
T NN TN N T

— N
$ 102888 084510 0130 1.0 000542 10. 000016 R/H 0052.2 TMP 0078.5 FLO 000100crif

Tag Data Tag Data Tag Data Tag Daa Tag Data

Status When translated to a binary byte, this character will indicate-the status of the -
counter. For example, the ASCII character "$" has a decimal value of 36, which when
converted to a binary byte sets the 3rd and 6th bits:

00 1 00100
Each b1t that is set indicates the following:

00100100

l l__ Calibrate mode fail
Low battery

Count alarm :
‘Model 231 home error
‘Unused

Always 1+

Unused

Always 0

In this example the ASCII character "$" translates to a status byte that is indicating a
"Count Alarm",

Date: Date information is carried in the 3rd through 8th characters of the record. The
2nd character is always a space, to separate the status character from the date

characters. The date is arranged as MMDDYY (Month Day Year). In the example
above the date is October 28, 1988, the day the counter collected the data in the record.
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Time: Time information is carried in the 10th through the. 15th characters of: the record.

- The 9th character.is always a space, to separate the date from the time. The time is ar-

ranged as HHMMSS (Hours Minutes Seconds) military time. In the example above the

.. time is 8:45 A.M. and 10 seconds.

< Period: The period is theisample; time, or the length:oficountingi time:#The:period:+ .

information is carried in the 17th through 20th characters::*The16th: ‘character: 1s1a1ways
a space, to separate the time from the period. ' Thé: penod is;presented in‘minutes-and

4 seconds. -In ‘the example:above the:period was 1:minutesand:30:seconds:When the

- :period is controlled by-the: computer (¢ command), the:period:icharacters; will: be;zeros.
* When.the period (sample time):is controlled by: the counter (d command) the penod
.characters will represent the sample time. SR ST Eprh

\ measurements Each data value is- preceded by a 3-character tag that 1dent1ﬁes the type"
- of data that follows.. The tags and data are each preceded by a space.character for -
.+ “separation.. The record will contain as many tag/data-elements as'required (a.minimum
= .of seven-and.a maximum of ten).

- *‘Tags: ‘The tags contain three- characters ‘that’ 1dent1fy the: type-ofidataithat:wills follow

- & If the data. is a-particle: count, the tag. will-indicate the’pérticle:size: iIn:the;ex: ‘

-: above-the first two tags: indicate that' partlcle count-data-follows: .

' micronparticle'size. ranges. - If: the/data‘is ‘relative -humidity-or temperature:readings, the., o

-+ ~tag will indicate this'with-the- appropriate characters. “In‘the €xample:above’the third tag -~ . -
"« indicates relative-humidity ‘data:will follow.and-the fourth:tag:indicates'that® ‘temperature.
. data will-follow. ‘The record data: w111 be in‘the. followmg umts of measure e

tp.
orithe1:0 and+10. 0

‘Particle Counts .. ..... counts
Temperature ........ °F (or optional °C)
Relative Humidity .... %
Air Velocity ........ f/m (or mmy/sec)
FlowRate .......... % of nominal (does not apply to earlier-version counters)

Data: The data are six characters, preceded by.a space.

 End of Message: The end of message characters will immediately follow the last
- tag/data element. There will be no separating space. The end of message characters are

a carriage return and line feed.-
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Remote Operation

Programming Example
This section demonstrates how the counter commands should be used.

Example 1: A stand-alone counter completes two count cycles and sends the resulting
data records. ‘ '

Sequence Counter Explanation
Commands
1 <turn counter - -
on>
2 % <setup ~ Unit I.D., Remote. Mode; Count Mode; and Auto/Méanual
front panel> Mode must be set from the front panel
3 <130> counter is sent its select code
4 <g> counter is put in the active mode
5 7 <wait> program allows time to purge air path
6 = < program starts the sample
7 - <wait> program times the sample
8 <e> program stops the sample
9 <A> program requests data record from counter and stores it for
future processing. Data is sent when current count cycle is
complete.
10 <h> program puts counter in standby to conserve power and

equipment. wear

11 <wait> program waits until next sample is required and then loops up
to step 4

5-12

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Remote:OQperation=-

Example 2: ‘A manifold allows. the counter to.serially sample-air-at multiple locations.
.In this example, a counter samples a Model 231 manifold at two locations to complete a
count cycle, then sends the resulting data records to the computer.

T Sequence; ‘Counter .,

1

< Y S N

10

11
12

13

Commands
. <turn counter
»and manifold
on>

.1 <setup- .
L front:panel} ;

<>

<192>

t<C>
<wait>.
<e>
<A>

_ repeat ’ :
6.-10

<h>

<wait>

S Umt ID., Remote-Mode, -Count:Mode;:
“Mode 'must be set:from the:frontspanel::Mar
- panel’ settmgs ‘are not required. ' ‘

- <130>

device.1 of the manifold is:selected -

cowaltso
e vmanifold..“Manifold requires:a’15:second:minimum:wait..

" Explanation . . ...

andy Aut_o[Manual

the counter is sent.its select code

~..counter is put in the-active mode

program: allows time to; purge-air:path:oficounter.and. .

.~ - program starts the:sample

© program times the sample

program stops the sample

© . program requests data record from counter and stores it for
- ‘future processing

~iprogram repeats these steps for.station select 193 (station 2)
. and any other stations that are to be sampled

program puts counter in standby mode to conserve power
and save equipment wear

program waits until more samples are required.and then.
loops to step 4
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Appendix A

- SUPPLEMENTALINFRMA TON

Introduction

-+ This.section containé;supplemental.‘information.th'atf.maﬁ*be‘3h‘élp"fﬁ1¢riﬁ“s'impleﬁpr'obléms;‘“'"‘ R

- occur during normal use of your particle counter and information to. backdate this
... manual for earlier.versions of the counter.. The section:has:the following.subsections: -

» ' Resetting the. Counter
. 'Replacing the Fuses
¢ Cleaning the Sensor |

‘. vManual;Baékdatiﬁg-- L

A-1
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Appendix A — Supplemental Information

Resetting the Counter

. This procedure clears the counter memory and restarts its microprocessor.
CAUTION

Resetting the counter will erase the values that have been preset
for the programmed functions: time and date, alarm limits, sample
and hold times. All sample data stored in the internal data
. registers and programming instructions will also be erased.

NOTE
If the results in Step 2 do not occur, disconnect all external
equipment and repeat this procedure. Reconnect one piece of

equipment and repeat procedure to determine which piece of
external equipment is the source of the problem.

[_NCOUNTING]

DISPLAY/PROGRAM

AUD ALM &

0889-142-12

1. Pressand hold ON key. Press and hold 3. Press and release OPTION again to cancel
OPTION key. .alarm and reset counter.

2. Release ON. An audible alarm should -4, Reenter programmed functions. Refer to
sound and "------ " should be displayed. Section 2 for instructions, if necessary.
Release OPTION.

Figure A-1. Resetting the Counter
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Replacing the Fuses

..The.counter.has two fuses. . A fuse for'main. power protection.is.located on the. rear-

panel A fuse for circuit-board protection:is:located on;the; CPU:board. " Visual .

o i ‘inspection of the fuses'is not’ enough to. deterrmne 1f they have blown' If:you: suspect a .
~.fuse has blown; replace it: - : E

" :;E;;.If ‘the main power:fuse:tends to blow:when the:counter/is:turned:on,:or:if the:fuse blows
v;again.after youhave replaced it; suspect a:damaged:air;pump:::Disconnectithe:pump
;rpower cable. ' After.the cable is disconnected, replace:theifuse:again:andicheck’ifthe
. counter will work (except air. ﬂow) «If the ‘counter:works;’ thej-za‘ir.;pumpzsvanesemay‘-;be .
.broken.or. the'pump may be faulty, . T R

- 1. - Turn power off and disconnect AC power cord.
| WARNING

. Failure to: disconnect electrical power: cord
shock.. -

.:On:the'counter sback'-panel;f‘pushi-black:'fus'eaca'pa-,' andirotate ounterclockwise: -

3. Pull old fuse froni cap; insert new fuse. 6%.-same ré;ung. :
4. Reinstall fuse holder with new fuse; press and rotate clnckwise.
5. .Remove bottom cover.

= 6 Locate fuse on 1@'& circuit board. ‘The fuse is in.the eomer of the hbard that 1s
:\.glllcgzest to the rear-panel fan. There is & small battery and transformer close to the

7 ;'-'.Pull or pry fuse from snap type holder insert. new fuse of same rating.:

8. Relnstall bottom cover.
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Cleaning the Sensor

The following procedure is for particle counters using HeNe-type sensors. To
determine what type sensor.is in your counter, refer to "Specifications" in Section 1
(model number of your counter is on the rear-panel identification label). . The calibrate
mode;uses the bar-graph display to indicate sensor condition. When one of the red
lights on the left side of the bar-graph display comes on in the calibrate mode, the
sensor should be cleaned.

I cleanmg does not correct the problem, or if one of the red lights on the nght side
comeg: on, then the partlcle counter must be returned to the factory for repair. Refer.to
"Shlppmg Instructions" in Section 1.

Cleaning the sensor is a.tedious process that requires patience and precise technique.
The objective of the process is to remove film or dust from the sensor mirror and
Brewster’s window — without causing further contamination. This is not easily
accomphshed since one speck of dust or a thin layer of film, invisible to the eye, can
contaminate the sensor.

Do not clean the sensor unless the calibrate mode indicates cleaning is required. The
sensor:does not need annual cleaning. If the counter won’t zero count, but the calibrate
modeshows a green light, cleaning the sensor probably will not help.

CAUTION

Do not attempt to use this procedure.if your counter is not
equipped with an open-cavity HeNe laser sensor. Refer to
"Specifications" in Section 1 for type light source in your particle
counter.

& oegh

NOTE

» Spectrographic-grade alcohol and medical-grade cotton
applicators should be used.

+ The following figures show two different type of sensors.

Use the sensor illustration that most closely resembles the
Sensor in your counter.
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Replacing the Battery - | |

‘The countercontains an internallbattery that maintains the counter’s memory. If the
counter is left unplugged for a long time (a year or more), the battery can lose its : !
. charge. - Full charge voltage is +3.5.to 4+3.7 Volts. - If the. battery has dlscharged or is o

faulty, it w1ll have to be replaced

:'}‘Replacmg the battery-will-clear-the counter memory : ll rogrammed‘setungs w111
have to be reentered. - Replace the battery usmg the zfollowmg procedure° IEEEIEN

i

Er R

: S 0588-16-1
3. .Pull battery from its holder by firmly
grasping the flexible "handle” and pullmg
hard. :

WARNING

4. Install new battery, making sure polanty on
- battery matches carrier polanty

- . Failure to unplug counter creates a risk of

.severe electrical shock. 5. Reinstall bottom cover with six screws.

2. Remove six screws securing bottom cover;
. TEMOVe COVET.

Figure A-1A. Replacing Internal Battery

A-3A/(A-3B left blank)
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Single-Port Sensor

Circled numbers
in figure refer
- to numbered

. ..steps below. . .

. Four—PortvSenso'r

1089-178-1

. WARNING

. Do not disconnect ground strap from
... sensor. - Disconnecting strap creates risk of -
. electrical shock from 1,700 volts.

1. - Remove counter top cover.
2... Connect a purge filter or two-foot length of - .

i tubing. to.sensor inlet tube to prevent
contaminants from entering the sensor.

. .~.3.. . Tum counter.on; press CALIB until CALIB

light comes on,

4. . Remove screws on front.and rear covers of .
sensor. Do not remove covers at this time..

perform the following steps:

. A. Lift front cover from sensor. ,
.. B. Place a sheet of notebook paper over

" opening.
WARNING

~If you see a bright-red, 1/10th" spot on the
. paper, turn’counter off and replace rear
- cover. This spot indicates a potentially

hazardous condition. Contact the factory

~“immediately. Do not'attempt to complete

this procedure.

6. Continue procedure on next page.

Figure A-2. Sensor Cleaning

A-5
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Single-Port Sensor

.Circled numbers,
JIn figure refer

ito numbered | ‘
:steps below. ° ' o /'

1089-179-1

FoursPort Sensor

1088-177-1
7. Apply a small amount of 9, Check bar-graph display to see if a green
spectrographic-grade alcohol to a cotton light is on. If a green light is not on, repeat
applicator. Lift rear cover from sensor. steps 7 and 8 until a green light is on. The
With one swiping motion, use applicator to mirror and window may need to be cleaned
clean exposed mirror, Immediately replace many times. Sometimes the first few
T€ar cover, cleanings will make the problem worse
before it gets better. This job requires
8. Apply a small amount of alcohol to a-new patience. If a green light can not be
applicator. Lift front cover from sensor. obtained, counter needs factory service.
With one swiping motion, clean exposed -
"Brewster’s window". Immediately replace 10. Securely tighten both front and rear covers.
front cover. Reinstall counter top cover.

Figure A-2. Sensor Cleaning (continued)
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Manual ‘Backdating

..., This. subscctxon changes:this:manual:so:that it is: accurate for~early wversionsof:theilaser . .. |

it particle.counter; single-board models+and up.*Thefollowinig:changes githér:affectithe =

-+ «entire. manual or individual sectionsyin which case the.change!is:listed by section:name. -

- .. +#As of this printing; manual backdatmg cconsists of differences:in the,manualithat:are:
. ..necessary to.document earlier version EPROMs having/the; followmg }paanumbers
- 7204530-1, 204603-1, 204853-1, and 204996-1. “You:ca I EP

E . sicounter has; the part nirber is:on the:-EPROM . chip,; Dduietie

in your counter.

NOTE

“Information in:this subsection-does ‘not apply:ifiyour:counter:con-
*'tains the latest: version EPROM, part: numbcr«2080114—1 ‘ReviA

Getting Started Section

oo In thc "Specifications". subsection, earlier:version: Modc13209D parﬁclc countcrs were -
-+, +;available-with: sa.mple ﬂow Tates: also of 0.01.cfm (smgle—port sensor) andil:0. cfm

- (multi-port sensor).

AT
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Operation Section

The fs141bscction "Using the Fed-Std-209D Mode" in this manual originally appeared as
an option under the "Using Options and Accessories" subsection. Early version

counters will only have this mode if ordered as an option when'the Counter was
originally ordered.

The following information applies to particle counters with earlier version EPROMs.
The differences can be grouped into the following categories:

. Pnntmg Results

« Differential Pressure Special Option (AP)

Printing Results

A sample printout in the cumulative mode (with an alarm) —

A sample printout in the differential mode (no alarm) —
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s ~=;“-,5;'-,~rear-pane1 connector-for:a:differential: pressure;sensor:
.-+ i differential*pressure readout‘and-alarm’limits. =~ *

'Appendzlx-A- — Supplemental Information

Differential Pressure Special Option (AP)

. If your counter. was special ordered with the Differential Pressure Option, it has a

% Operation

~~When the AP option is added to:the:counter; the UNIT,
key ‘When pressed, the AP key:displays.the:differential
~-on the:counter’s display.:This value is; d1sp1aycd in-millimetersioriinches: Eiwater; -
dependmg onrhow ‘you ordered the AP option. “You:can’ ‘program ‘alarm limits for. .
differential pressure as follows: ,

- 1. .Press AP key then ALARM LIMIT: HIGH key.

2;,-4-Press.PROG=key;,s*USing' tlle,049,;key 'pad;“'enter":'thgﬁé high limit:::For. xamplc, >
* for-a high'limit of 2.2 key in:the number 220. '

+ .3, Press,the ENTER key.. The:desired Vaiue:of 2.2:will-be.displayed. - N

. -.<*The low:limit is programmed. in the same manner:. except -using the AAISARM: AR A
21" LOW key. . Notethat:during:programming:of:the limit;number:no: decnnal iis? dasplayed e

Since the UNIT LD. key has been replaced with the AP key, the unit identification
number is now programmed with the OPTION key in the following manner:

1. Press STOP key then press OPTION.key (PROG light will turn on) followed by the
1] 8n key .

"+ 2.1 The current unit identification number: will be: displayed. . Enter a new unit
... identification number by pressing PROG key within five seconds of when you
- - pressed the "8" key.' Enter the new limit using the 0-9 keypad, then press the
< iENTER key." The number:will be displayed for five seconds. _

Remote Operation

- The current differential pr‘essure‘value‘ can be read by a computer through- the serial port

‘by:sending the ASCII character "R" to the counter.” The counter-will respond by
echoing the "R" and then sending six bytes of ASCI data, MSB. first.

A9
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Connector Pinout

The differential pressure connector on the counter rear panel is wired as follows:

Pin  Signal
1 common
2 signal input from sensor
3 shorted to pin 4
4 shorted to pin 3
5 +15 V power to sensor

AP Cable
You can purchase a AP cable from the factory that will connect the particle counter to a

AP sensor. The sensor end of the cable has three wiring lugs that contain the following
signals:

Wire Signal

black common

white  signal from sensor

red +15 V power to sensor

You can specify the length of the cable when you order.

A-10
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- Remote Operation Appendix.

- The following information applies to particle counters with earlier version ' EPROMs.

- The differences:in: serial:communications for. counters:having: an;-’EPR@M with part. ..

+ ..+ number 204530-15:204603+1;:204853-1,-0r 204996-1: ‘c ipediinto; e"ff'followmg
categories: :

. SerialConnector Pinout
:» .. Communication Modes'and Baud Rates
., :Preparing for System Operation

e Read.mg the Station Record Buffer

e Command Reference

.......

A-11
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Serial Connector Pinout

CAUTION

To avoid internal circuit board damage, the serial cable must be
made as shown in the figure below. '

NOTE

Two 0-20 mA current loops (one loop for input data.and one for
output data) are required to operate multiple counters with one
serial port. The wiring of the current loops will vary with
different computers and current sources. Contact the factory for
wiring information.

NOTE
The counter will operate with three wires (transmit, receive,

common) in the voltage mode (+12V). This is possible because
handshaking is accomplished via the transmit and receive lines.

SERIAL CABLE

Corréplgter C%Ufger z COUNTER SERIAL CONNECTOR PINOUT
gl n ;
N\ lransmitdata -~ > \
3 I : T | protective gnd 1{O .
P (4 feceivedata | | 3 \ O) 14 | loop source
1 commmon i | +12Vout 2|0 o
7 - 7 #2vin 3|0 St 18
y Y= | 410 ot 17
i
5 3 Do '2 80 18 digital in
20 (. signal common 7 OO 19
5 L Ol 20
8 P | loop source 9 { O .
| olo Ql 22 dlgital out
I I Hloo| 2
P (I (020 mAIn 12 OO 24 (+)0-20 mA in
=) U- mA In
Q) 25 (-) 0-20 mA out
25 25 (+) 0-20 mA out 18 |Q 0
DB-255 DB-25P
1088-27-1 -
Figure A-1. Cable Diagram (IBM PC-type Serial Ports)
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.. Appendix A.— Supplemental Information

.Communication Modes and Baud Rates:

. Communication modes and baud rates can be selected from the front panel. Unless
- »otherwise: requcsted the umt w1ll be: sct at, thc factory as. follows i ’

300 baud

« ' communication mode.3.(no parity, 8.data bits, 2 stop bits)

' *You:can change these‘settings as' shown in the:following:procedure. .. .- .z

- 2.

K PressMODEREMOTE/LOCALkeyuntllzLOCAthhtlson VR

Press OPTION key

' 'Press "6 (senal commumcaﬁon) or "7" (baud ratc)
. Press PROG key. then enter the number for desired:formatiorrate -~

. Press the ENTER key. .

CA-13
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Table A-1. Serial Communication Modes (OPTION "6")

i Number | Parity | Data Bits | Stop Bits
0 none 7 1
1 none 7 2
2 none 8 1
3 none 8 2
4 even 7 1
5 even 7 2
6 even 8 1
7 even 8 2
8 odd 7 1
9 odd 7 2
11 odd 8 2

Table A-2. Baud Rates (OPTION "7")

Number { Rate Number | Rate
0 50 8 2000
1 75 9 2400
2 100 10 3600
3 150 11 4800
4 300 12 7200
5 600 13 9600
6 1200 14 19200
7 1800

A-14

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Appendix A — Supplemental Iﬁformatz’on

- Preparing for System Operation

Using multiple counters, manifolds, and multiplexers,'you can build a complete air

. fu‘vf»samphng system: for. a:cleanroom facility. - The manifolds;allow;each:counter: to,sena]ly .
oo sampletair:atimultipleslocations: (called: statlons) The«mult1p1excr allows:the: computer
..*t0 collect data from muluple RH/Temp-and Air-Velocity. probes. - :

NOTE

.. .~ If-your counter contains the 209D:calculations;option; theniit: does
' ', «NOt:Support. air- samphng ‘manifolds. This:subsection:on:air
* .. ~sampling systems does.not: apply to counters’ contalmng the 209D
.. calculations option. :

» . In a system, all-counters may:use.the.same: serial port...:To;prevent:simultaneous.talking,

- the computer-addresses each counter by the last digit'of it UNITI:DenumbersiFor”
2+ example: “ASCII 6 (ACK) will:select:(reset) any:counter-withraniD:number:ending+. - - . .

with a six (6).

... Two.0-20. mA: current:loops: (one-loop:for:input.data and-one:for:outputidata):are:;
- required’ to-operate:multiple counters. with ‘one;computer.The wiring:of:the: current
..+ " :loops will vary with different: computers and current,sources:: #Wesrecommend:that you
~ .. - contact the factory for serial:wiring.information. .

CAUTION

Do not connect the manifold.cable to. the .counter serial port. This
can damage both the counter-and the manifold. ‘The manifold
“ cable should connect 'to the:counter "SYSTEM" port. The serial
... .cable'should connect to the.counter "SERIAL I/O-RS232" port.

A-15
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Reading the Station Record Buffer

The counter has a record buffer that holds up to 30 records of station data. This buffer
allows-the counter and mamfold to acqulre data without interrupting the computer, see
the followmg pages.

To reqd the buffer, the computer first sends a Unit ID. to the counter, and the counter
responds in the standard manner. The computer then transmits a Dump Station Record
commiand. The counter responds by either echoing the command, if there is data
ava.llable or the counter sends the End Of Data response if there is no data available.

After eceiving the echo, the computer can request data. with.the Next Byte 'commancL
The counter will then send a data byte for each Next Byte command until the complete
record is sent. The counter will send an End Of Data when the computer empties the
record buffer.

Any cémmand word received during the transfer will be executed in the normal manner,
and the current record is not removed from the buffer.

The format and content for the 64 bytes of ASCII data are as follows:

Station number MSB, station number LSB, 5 blanks, carriage return
6 digits of time MSB to LSB, blank, carriage return

6 digits for size 1 MSB to LSB, blank, carriage return

6 digits for size 2 MSB to LSB, blank, carriage return

6 digits for size 3 MSB to LSB, blank, carriage return

6 digits for size 4 MSB to LSB, blank, carriage return

6 digits for size 5 MSB to LSB, blank, carriage return

6 digits for size 6 MSB to LSB, blank, carriage return

A typical example using this format is given in the following table.

A-16
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Table A-3. Station Record Buffer Format

Function |-

. ASCII-
-~ »Hexadecimal - =~

Station Nbr | 30, 30,20, 20, 20, 20,.:

Time 30, 39, 33,736, .31, .32, 20,
size 1 30, '30, 31, 32, .35, 33, 2

size 2 30, 30, 30,.87, 82, .31,

size 3 30,.30, 30, .36,. 38, 35,1
size 4 30, 30, 30,.33,39, 38,":20;:Dj
“size'5 30;"30,7°30, 31,32, 30,20, “D
size 6 30, 30, .30, 30, 38, 36, 20,

 Notes: ASCII 20 = space, ASCIL D= carriage return
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(CoTarT)

COMPUTER \
®> SENDS "R"

DATA
N
BUFFER?

NO| . | COUNTER \
RETURNS "#" ‘

COUNTER
ECHOES "R" l

i |

COMPUTER

SENDS "?* |

COUNTER SENDS
ONE BYTE

NO f

IS
BUFFER
EMPTY?

COUNTER
SENDS "#"

‘R = "Dump Station Record" command
#="End of Data" response
? ="Next Byte" command

1088-30-1

Figure A-3. Reading the Station Record Buffer
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Command Reference

There are two types of pérticle counter command words: data request and control

-~ Tequest.. Refer to. tables.on the:following.pages: for: spemfic codes Also included:are .. ..

illegal commands and reset commands.

- Data Request Commands

“When the computer sends: a data request, the counter will:echo:the:data:request.«:After
:the computer receives the echo, it can. gate in each byte:of data:by:sending the:'Next .

L . “Byte.command. . The data will. be-sent: in-ASCII code,"MSB first.Ifitheicounterireceives
- ;more Next Byte.commands than:required.to.send;the:data;itwill.send-the:End Of Data =~ -

+code for each additional Next Byte command. ‘The:computer may request-data at any
. time.: Partlcle count data w1]l be sent from the last’ completed count.

. :tThe unit must be in OPER ‘mode.to getrair flow. data,:and;in/CALIB;mode;to;get /..
- zcalibrate. circuit:data; Some of the data:will:need to beidivided:tos get: theractual:value.
“Refer to the following table. v

.Table A-4. Data Modification

.Data Divide by

air flow 200 (1 cfm) .
2000 (0.1 cfm) -

temperature | 10

humidity 10

calibrate 2
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Table A-5. Data Request Commands in ASCII |

Command ASCII Hexa- Data
Symbol | decimal Response
Size 1 Count A 41 Echo, 6 Bytes, MSB first
: Size 2 Count B 42 " )
Size 3 Count C 43 "
Size 4 Count D 44 "
Size 5 Count E 45 "
Size 6 Count F 46 "
Temperature G 47 "
- Relative Humidity * - H 48 |- "

= Air Velocity I 49 "

' Air Flow J 4A "
Time (Hrs:Min:Sec) K 4B "
Date (Mon/Day/Yr) L 4C "
Unit ID Number M 4D B
Calibrate Circuit N 4E "
Sample Time 0 4F "
Dump Station Data* P 50 Echo, Stn Data, MSB first
Station Number* Q 51 Echo, 2 Bytes, MSB first
Dump Station Records* R 52 Echo, 64 Bytes for each

buffer record (30 records)

* Not supported in counters containing the 209D calculations option.
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~ Control Request Commands

. The,computer sends- control requests.to:select - modes (CALIB,-OPER), to:obtain mode
mformatlon (see table below);and:to-start or:stop-a countcycle The'counter:will -

."" lrespond by echoing the control request OF: sendmg thc mode; word. See:!

- table for control requests.

.. Table A-6. _.ControlRequesthomiﬁﬁjné&%‘“i

ASCII

ithe ollowmg

~ASCII

. Hexa- -

Artisan Technology Group - Quality Instrumentation ...

- Command . : 2 _,Hexa-
| Mode Request | a 61 71
w73
. . . - AN 5
Operate Mode b | 62 . 62
Calibrate Mode | ..c.. . [ .63 .= , 63
Start Count d 64 64
Stop Count e . 65 05
| Turn Sensor On* g 67 67
"|' Turn Sensor Off*f  h 8 .
~ Miscellaneous
Responses
Send Next Byte . ?7 | "3F°
Reset All Devices (LF) A
- | Counter Select and Reset X
| (where x=01t09) '
Illegal Command * 2A
End of Data # 23
Time Set S 53
"; ‘Not suppdi‘ted in newer counters.
A=21

Guaranteed | (888) 88-SOURCE | www.artisantg.com




Appendix A — Supplemental Information

lllegal Commands

If the computer sends a control request that conflicts with the mode (e.g., a start count
command when in CALIB mode), the unit will send the mode word. If the computer.
sends an illegal command word, the particle counter will send Hlegal Command.
Reset Command

The reset command word Reset Device, will establish communications with the particle
counter. When the reset code is received, the counter will reset and send back Reset

Device if in remote mode, or Local if in local mode. When multiple counters are used -
on the same serial port, the reset command is the last digit of the UNIT L.D. number.
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