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BRECHTEL 1 Caution

1 Caution

Read this section before running the BRECHTEL SEMS. This device operates at high
voltages and may use materials that can be hazardous without proper care.
1.1 High Voltage

&St UN—U aREE3LT E3 6@V3ErtT bR 3d '’ A3 &d R1LOLB3 Likij31Tij TSAijWw 3St UN—U
TSASVL btk it ARLIEIL UT3S 3SE ijSETTIT REBLY ARED, &St $BT3 1SALIL dbil it TL1oTijkL
10 S6EIT3ELL REQTABBLY ;£ TSt 30 \Lbdot RAUL] Fldb 3St 1BT315DLb3 itrdlt EBU LTTET
TLbiibr a1 TL10Tij1br EBU ijdbRAbBLb3 db 35t UN—U,

1.2 Radioactive Sources

&St —dlty ' 1e1dTal >SE{rt  t831EVAL STET30A OaiabpTsr | {ELTAEIj3T6L Tas kT
3SE3 OST3 1L LRYEiEL £8£10 30a OLETT of STEL UT3S 35t ON—OU it Ts1k 3d raiidu Uasy
d1rEBTEE3IABT xELTE3[AD UEA30 1 Qijt EBL d3St R1dijLLSLT fA1 SEBLYTBr 3SE TASTILT
1.3 Soft X-ray Source

ast —dLty '’ 0ar3 & (E0 1£1a1al >SEQrt] R1ALSIjLT & 1EUT abi0 USEh RAULILL, D4
Ba3 dRLD dl TL10Tijk 35Sk LLOTijt, x£3816 3a ; XN>KANE USED TL{0Tijk TT WLI6T1LL
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BRECHTEL 2 Changes

2 Changes
Version-Change Descr Page Date Author
. alll3 DIER ! IR >00
7 akE3S 1k TRLELT o T >00
. Uar30ELk DLTijR3IAP ! o e a-;
. ;1B £7O137 Utij3ab, *R3IABT OLSE{EY e a-;
. UN=O 20> jT3akEs L ULOL1EY o C£¢
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BRECHTEL 3 Contact BRECHTEL

3 Contact BRECHTEL

3.1 Getting Help

>AB3EI3 ; xN>Ka&NE fd1 EBU 6+ T31ABT a1 ETTIT3ERIjE UT3S 3STT R1ALSII3 0BijibLt 3t PALL EBL
TLUE! BSDiL(] USLD
ijAB3EITBr ; LSy,
1789 Addison Way JAB3ESPr - 1SS
Hayward, California 94544

Telephone: (510) 732-9723

Fax: (510) 732-9153
Email: sales@brechtel.com
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BRECHTEL 4 Unboxing

4 Unboxing

NEijS ; xN>kA&N£ UN—U T TBTRLIj3LL EBL 3t T3tL T SALTE E3 ; xN>KA&NE 3d £BTSL db3 arf
3St 10 dRE1E31AD SRAB LEiTor 10 011d71 3d dRLBIBY, TBTRLIj3 3SE REIJWErTBr ijdb3ETBE] EBL
UsadijwaEsijS TOREIj3 TBLTIE3A1T

SE1LFSIU aRED 3St REIJWErt EBL TBTRLIj3 3SE TBT315bEb3 EBL EBU Eijijt TTAILT fd] i18WwLb
RE13T, Tij1E3ijSLT, LLb3T a1 a3skl TIrbT af LEDErt T6ijS11LL LS1TBr TSTRRIBY, ~ a3l ; —o
U13STh, LEUT ar Lijt18TBr 3St REWErL TF 3St TSdijw TBLTijE3A1e alr i SET Eij3[0E3tL d af
EBU a3St1 oTTTi it LEDErt,

Notify BMI within 2 days of receiving package if the shock indicator has activated
and/or of any other visible damage.

Ar1770 35t ijab3tb3T df 35t TSTRBEDB3 UT3S 3SE SBREIWIBYr TT315ij31dbT USTijS Elt LbijifdTLL
TBTTLL 3St REIjWErTBr EBL ESETVENVE ET E ODa 3it,

25G

teladrop
25G

Figure 1: &St 1YEijw TBLT

2
?E!:dfup 16 3St ida33ab TSdijie
25G UE3jjS TBLTIE3L 3t REijie
Ert tRL{LBIjLL ED TE*
REIj3
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BRECHTEL 5 SEMS Overview

5 SEMS Overview

5.1 Description

&St ; xN>kA&N£ UN—=U TT E TijEBBIBr BAITIT30 TRLIj31dDL3E] R1A0TLIBr 1ERIL EL1dTaY TTAL
LTT31716370D DLETS L DEB3T. asStb sTEL UT3S 35t ; xN>KANE —>0> 3St TijED 3TDLTIjED
it L3 LAUB 3@’ TLijdBLT &St UN—UiED EVTA It ijdb3rstl ET E ©ABALTTREITE RE3TIjIL
rtBE1E3a1 3d ETT B3t d3Sk] REV3TjE TBT315 b3 d1 Al LURLTDOLDB3T 1LZS1Br HAbALTT
RETE REVTTIIET,

5.2 How the SEMS Works

&St ; xN>KANE UN—-U TBijisLLT FAb] TERE|E3L ijdDRABLB3T
Component 1 UN—U TUT3tb ijab31ad¥ idd

Component 2 ! DTkt{EB3E! —dITiT30 1BEIUAL e D1 >ATL DB,
Component 3 —JiTbr >AbLLBTE3AB OE3Tijit >AsLb3t1e —>0>i

Component 4 abLAUT >dbR43E] 16BBTBr 3St UN—U ijab31al Tar3uETL,

qap |
2 DMA Column

i
1 SEMS Control Box | _
oo
Ty

Figure 2: —E|d{ ijdDRF
BLB3T ar 35t UN—U,

4 Windows 10 Computer

&St ON—0 TUT3L b STETEB [B3L1BEY 1LijT1ijSE3IBr RSDR 3d ij1LE3L EijdbTIT3b3 TSLEZS JaU.
1 RILITTIAD STrS 6dV3Ert RAUL] TSRRIU, asb3tl TBTILL 3St ijdb31ai B3 tPEIVLT 3St
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BRECHTEL 5 SEMS Overview

UN—U 3d Eijijs1E3LV0 TEREVE3L LTKELB3 TIAL REVZTILT &St D— 1 >disbijED it LETU LTE
ETIBIVLL, ijiLEBLL EBL WLETTEDBIVLL USTit BEIBIEIBIBr R1LIjTE ijdBijtb31TijT30. albEiU,
3St 5 LijS3Y —>0>TTE fETF 1LTRABTL EBL WITETL >ABLEBTE3IAD OE13ijik >ALb3t USTijS
EWAUT ra FET3 EBL Eijijb1E3 TijEBBTBr ARLIE3AB, ! TLijABL ;> TBRY3e >0> ;i db 3St IEijw
ar 3st UN—U ijdb31al $BT3 BERLT T3 RATTTIE 3a Lijd1L RSITLTe ijdbijtb31E3[AD Fdb E TLif
dbL >0>, ASTTIJED it LTELALY fA] DABT3ABr SRTZLED ijdbijt b3 E3[AbT

J L

Sheath In ——s ‘

Sample In

SEMS Column

Typical Particle Path—__ |

bl

Excess Flow —— r

=

Selected Sample Flow

Figure 3: >1aTT Tij31db dr
D—1.

L
=

5.3 SEMS Options

Internal Options

ASH1L Elt TLOL|EY AR3TAPEY ALE3S LT Ak 1LL UT3S 3SE UN—O, &St L0 TIATBr REIjWErt ELLTE
BE3db L0t EBL xk EBL 3t BRLIEZS1L TLBTA] 30 35t D— 1 RATULTTRETE TEDRIL JaU, &St
TEBRIL LGijETT REJWErE LGREBLT 3St RAVULTTRETE TEDRE JaU E3 1EbrtesR 3d” RD

EBL EVTA TBij1LETLT 3St D—1! TEDRIL JaU 1E3 1EBrt, &St VdU RILTTS1E REiWErL EWAUT
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BRECHTEL

5 SEMS Overview

dRL1E3AD dB TAE1L RILTTSTALL ijENTE ETLij1EF a1 bbLE] d3stl¥aU RILTTS1L ijABLT3IaBRT
USE1E 35t RIETTS1E TRTILE 3SE TBT315DLB3 T TIrbISiEB3I0 L TT 3SEB 3SE3 as3TILL,

Table 1: UN—U 0B3t1BEY LR3[ABT

PN Option Description

ON=C UEDRE xk 1 &t DR O1a8TLLT TEDRL JAU L0k LVE36L

D100TAL SYDBILT30 EBL 3t BRE1E3S 1L LE3E

ON=C UEDRYE NGIJLTT &St TEDRIL LUijtTT AR3AD ijED SELYR TOR1A0L

UEBRCU 3d3EY ijasb3T rd1 Yau ijdbijt b3 E3[db
ijabLT31dbT a1 ERRITIE3IABT UT3S Yabr THL3
3I1T6T,

ON—(G £dU OLTTs1L TREIE3TD ITij1EF3 a1 a3seVau RILTTS 1k ERRITIE3IABT

NGO, ” ijEB i+ TE3[T3LL STIBr L3 1BET " Al>
RSDRT.

ON—(G £8dU OLTTs1L TRELIE3TD ITij1EF3 a1 a3seVau RILTTS 1k ERRITIE3IEBT

NGO, . ijEB i+ TE3T3LL STIBr LOZBEY, | Al>

RSDRT,

External Add-Ons

ASEL E1k TEOL1EY dR3TABEY UN—U FLE3SLT LG3L1BEY 30 3SE LEoTijk 3SE3ED it ELLLL E3ERU
3ot LLREBLTBr db Uds | ijSEBrTbr BLETS |LDLBI BELT
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5 SEMS Overview

Table 2: UN—U NG3L1BEY TR3[ABT

PN Option Description

' 7 ub obREIj3A] <t badst REVFTIILTVE1rt13SED’ © ub E3
R oYK

. ub 0DbREij3a1 xt Badt REVFTiLT EUrt13SED . LuD Ej3
R Yok

. ub 0DREFij3d] xtdot REV3NijLT VE1rt13SED .| uD E3
! o1

;' ub 0bREIj3a] <t dsot REVNIET VE1rt13SED, | ub Ej

’ 1R

>SSE{rt “E831ETTAL]

14107V ijSE rt BES3ETAL 1AL0 e xESETILT
OaiapTsEr | Tas kT

G 1EU>SErt

oBYTBL TaF3 & 1EU ijSErt]

ON=C 20> T3

LR3TIEY OE3ijik
>ALH3k] ob3Lr1E3Iab
fdl UN—=U

10> /AL 1EBre’ | "¢ " ub, TBijisLET TBIL3
EBL TEDBRIL JaU L0k

UN=(C D=1 ic

D—! TRriELL

ARrELLD—13d ' ub TI&bre E3UN—=U
R&1ijSETE dBYU

DI’ b —TB] D1 1LL BB D—1! 30 UN—U

D—Ic ' tb —tLTD D! ILL bl D—1 3d UN=0
D—Ic ' tb £dbr D! 1LLYapr D—1 33 ON—0
xEijw0 xEijW —a%b3 T3 xEijWw B asb3 w3 fdl ON—U
ON=C T3 —ETB3tBEBIjt. T3 o3BT 3d BEIB3ETD Uds] UN—U
ON=C 010 UN—U £BT3 TH16Tijt >{LEBTBr df $B73 brU 38176r,

e JEVTIE3TAb, 3LT31br, 1LRET] df BTBA]
TITSETe TBijiSLET —>0>

93-00000-01-A
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5

SEMS Overview

5.4 SEMS Specifications

Table 3: UN—U URLIjT3ijE3[ABT

Description Value

OYLij3E IV RE3TijiE LTEDLIE] TTEL Tc ay e aly . v .’ uvb(note1)
1EBrt

0Tkt LTaVs37dbe TE3 00 AEVETiLe | 3URTijEN

EL10TaY, TSLE3S FAU 1E31d

UijEB 3Tk 1EPrt T TLijT3d e Sasl

UStE3S AU 1EBrt e, TBIB®

1£137di TEDRIL JaU {EBrt '3 IpB°

OE13Tijit. ijabijtb31E31ab 1EBrt o ijbr

xEBrt df STrs 6af3Ert re v A@VIT

Ol TBREIj3a1 ijb3 TTAL LTEDEIE] '), ub

>AbbLBTIEIABT N3SE1BLIEBL x|

>0> Uawbr J5IL © ;43eRdl

LRL1EIBr &t DREIE3S 1L e

1RLIEIBr OLTTS 1L "'e ' Di (note2)

OSUTTIjEY TT4L LG, G, 1B, G, G

atIrs3 ST wr

0aUL] STErL " UERTe, "¢, .’ Al>_T'c’’ KETBRS3

note 1: | BTij1db TIATBr UT3S UN—U' D—Ic Tc dr3[db, Tk {EBrt LEREBLT b D—1 Hadlty
note 2: £4U RILTTS 1L dRE1E3AD dbY0 UT3S UN—( NGO dr31abT.

93-00000-01-A

SEMS 2100
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BRECHTEL 6 System Setup

6 System Setup

6.1 Packing List

&St UN—U Ui E1770 16 304 35100 ULE3SER1AAf ETLT dbt SAYLTbr 35t UN—=U ijSETTIT
EBL D—1 3St ThijdbL UT3S 35t —>0>,

Okt YRREBLT( D a1 E ijdDRIL3E VTT3AF EVV 3SE RE13T 3SE3 ijdbt UT3S 3SE UN—U, &ETVE, TSAUT
3St RE13T breLtLl 3d@ R1LRE]L 35St ON—U fd@] dRL|E3TAB,

6.2 Assembly & Column Installation

&St UN—0 OT% E1176k UT3S 3St fit3 D— 1 ijdis b i1Eijwk3] EBL D— 1 EVLELU TBT3EEL,
¢ds DRIV BLEL 30 SAAW SR 3SE —>0> TBT3EW ijEITLT TE35R 3St ER3AR EBL 16b 3St Tdf%

UE(L, adifdu 3St TijSLBE3Tij EBL 3E iV TF Uas Bt 3a LTTETTLD ik 35k SE1[AS T RILIjET

Table 4: ON—0 I TTLD V0 OE13T

#  Description QTY

ON=U0 ;ETL 1BT3

D—1 >3itbh
D—1 >aIbBb ;Eijik3
ON—O ;ETE att3

K Je,, G, 1Bk
e, @, BUjIU

e, G, 1600
* ORITS &ETSE
' AETSE]

Figure 4: NGRYALLL oTLU af ON—U ETTEDIVD,

93-00000-01-A SEMS 2100 Page 14 of 91



BRECHTEL 6 System Setup

6.3 Tubing Connections
>ABBLij3 35t OETAST 36 0T i£30LLB 3SE UN—U ijSETTIT EBL D— 1 ijdisb ET 1SAUB 16 35t

3ryit ot TSt bd3 3d DTG SR 3St TSLE3S EBL TEDRIL JaU ijabbLij3iabT astU Elk ok10
ijYaTE 3@ LEIjS d3SL1db 3SL D=1,

Table 5: UN—U &5iTbr /LBr3ST

Tube Description Length e ﬁww
UEBRt 33 ijals Db " iib A N o
USLE3S 3dijaisbb b

NGijLTT F1db ijdisbb Tijb

UEDRIL 30 —=>0> U ijb

Figure 5: >a/Hb UT3S &siTBr TBT3ENLL
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BRECHTEL 6 System Setup

Plumbing Delay Time

&St 6aV3Ert ERRYTLL 3d 3St D1 ijdisbb ijtb3t] 1dL ijED it SETLL 1ERTLYU USTik E 3BT3
3T TT LZSTILL FA1 REQ3TET 30 LGT33SE D1 ijdis b, Jau 351asrS 35t 35116y ijabbLijF
TBr 3St D—1 3d 35t —>0> EBL JauU 3S1dsrS 3St —>0> at ijEff 3577 3673 JaU 3[bt 3Sk
RISBITBr LLED 37t ob dllt] 3d R1ARE1Y0 ETTAITE3L E TRLIjTSij LE3tij3L RE3TijE UT3S 3St
ijd1 L TRABLIBr D— 1 6A3Ert TL33[br, EBL 3SE LA REV3MijiE TTAL, 3St RISBITBr LLED 3Tt
bBLT3 1L WwhdUb, &St UN—U Tar3UEL ESIADEZNENU ijEVjSEZLT 35t RIS ITHr LLVEU 3Tbt
IETLL db 3St TEDRVL EBL TSEE3S JaU 1E3LT EBL 3Sk VEBr3S EBL oD af 35t 35 1TBr 1£30LLD
3St HABALTTRE]TE db31k3 36 1L dF 35k D— 1 EBL TBL3 df 35k LAUBT3LED —>0> &SLILTTE
RISBITBr 3[bt ELIST3DLB3 3SE3 EWAUT LT 30 3bt 35bt 35t RisbiT1br LLED. &STT RE
1EDBLIL ED it DEDBSEN0 £B3k1LL $B3[ rddl EffrbbLb3 it30ttb $R EBL LAUB TiEBT TT
aiTL6LL,

6.4 Power & High Voltage Connections

>dbbtij33St 1> D> RAUL] TSRRYU 3d 35t RAUL | TBRS3 ijdbbtij3d] db 3St i Eijw df 35t UN—U,
&St —>0> EBL UN—U 6Tt 3SE TEbE RAULT TSRRIU, 1BYU ijdbbtij3 35t —>0> SEijssb ijdb

BLij3d13d 35Sk 1LE1 REBLY AF 3SE —>0>Tf 35t UN—U TB3EBEY =>0>RsBR U it s TEL3a L1EU
JaAU 351asrS 3t —>0> ;L sk 30 ijdbbLij3 3St NGSEST3 RA13 db 35t UN—U {LE] REBLY 3d
E fot SAdL dl d3st] ULW sLb3VE3LL YaijE3[ab ¢ Uds Tk 35t —>0> OEijs5B R DR UT3STH

MCPC
Power Vacuum Exhaust

gexe)

ik

Figure 6: 03Ut ijdbBLij3/ab
db i Eiji REBLY af ON—0,
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BRECHTEL

6 System Setup

xt D Ask 3St R1A3Lij3T0k 3ERL ijast] F1db 3St KTrS AdV3Ert fLBEIL ijdbbtij3d] ab 3St UN—=U
LBijYaTs 1k TILE REBLY EBL TVTLE 35St UST3 KIrS AdV3Ert ijdbbLij3d] E33EijSEL 3d 3St D— 1!

ijais DB 3aRTH3A T3 st TS1L ISt ijaBBLij3al TT F10 THTE3LL

High Voltage
gta)\njrpn‘i t© Impactor
7\ ©0e
« High Low
© ©

6.5 Communication Connections

Figure 7: KTrS 0af3Ert |t
ijLR3EijiL TB TTLE aF ON—UO,

>ABBLij33St SE1IASLTijEIVET R1A0TLLL UT3S 35t UN—U ET LETij{TILL TB 3St 3EIVE TLVaU,

Table 6: UN—0 >E it >dbbtLij3[dbT

Port Description

>0> ; O8¥TL ;7 >TBRY3 A1 TBLLREBLEB3 SRT3LED ijABLLBTE3AB RE3TijiL
ijAsB3E] RSITET,

—>0>_ >0> 1 01Tt ;7> [BRY3 fA] —>0> dl d3St] ijdbLLBTE3Ab RE3Tijik ijdsb3t]
RSVTLT.

—>0>>1— 0a3 OL{TEY ij@b B SBTIE3Ab RA13 1£3ULLD 35t UN—U EBL —>0>
e T ilRT.

O1dr Y DE3E adrrit TUT3jS fd1 UN—U 31bUEL SRrELLT £LESE [B DE3E
bdlt LBILTT RLFADTBr 31bUEL SRIrELL

10; 683 —TBT 10; RA13 fal ijdbDSBiE3AD UT3S ijdbRS3E] 15PBTbr
ON—U Tar3UEL,

ITL1>1— 0a3 OLTE! RAN3 30 EffAU wbd3k ijdb31al af ON—Ue —dbd Ukt
—dLt apil

1530413 Ta3ijs11eb3i0 STEL,
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BRECHTEL 6 System Setup

C )

CPC B ——
>

MCPC / CPC A —>
(D

MCPC COM Port

USB Port Brechtel Mfg Inc.

Wi brect . con
USER COM Port MADE IN THE USA
Patent Pending

Figure 8: UN—U 1LE]
REBLY JETVL ijdbbLij3[abT

Aux Port

O
[0
Lo
E] Prog <-> Data
[0
Lo

Computer Connections

&St UN—Uijap31ady TaFUE L 1L6TILTE 10 ; ijdbbtij3idb 1£30LLD 3StE ijdb31dl ijdbRY31 EBL
3st 10; 0a13db 35t UN—U 1LE] REBLY ET TSAUDB TP 3SE 3rsit,

;L TH1L 30 ijabbtij33st 10 ijEIVE R17d1 30 16BB1Br 3St Taf3UETL,

Dd bad3 L1Tijdbbtij33St 10 ; ijEITL USTIL 3SE TAfUELL TT 15bbTbr, ¢ds BEU btiLl 3d 1L idd3
3StijdBRS3E] 73Sk 10 ijdbbLij3rab 1T VaT3 USTik 38k Taf3UE L TT 15BBTbr,
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BRECHTEL 6 System Setup

C )

CPCB ————
——>

MCPC / CPC A >
(G

MCPC COM Port

Prog <-> Data

USB Port

USER COM Port

Figure 9: iU; RA3ijdB
Brijiape iaili a6 ON—0
1LE] REBLY,

Aux Port

L ©) E®I=HEEmd O @J

il

MCPC Connections

&St ;7> EBL TL{TEY ijdbbtij3d|T ab 35t —>0> LE] REBLY BST3 it ijdbbtij3tL 3d 35t —>0>
. >0> 1 EBL —>0> >1— 01x4 ijdbbLij3d1] db 35St UN—U 1LE] REBLY L TRLIj3[6LY0, T Tk 3SE
EIVET TSRRVTLL, &St —>0> DsT3 it TL33d ijdbbSBlijE TLEW0O E3. ~ § IRT &St —>0>
DLT3 L TE330 OLVTE db3RS%e bd3 I BEYAr ds3Rs3 STIBr 35t TUT3IjS db 35t —>0> {LE] REBLY.

DA bd3 ijdbbtij3 35t —>0> TLTEV ijETE 3@ 35t TUNx >1— 0d13 DA bd3 ijdbbLij3 35t —>0>
;> ijETE 3 3SE >0> ; RAZ
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BRECHTEL 6 System Setup

C )

CPCB _——
—

MCPC / CPC A _—/>
——

MCPC COM Port

Prog <-> Data

USB Port

Brechtel Mfg Inc.

1789 Addison Way

Hayward, CA 94544
510732.9723
www.brechtel.com
USER COM Port MADE IN THE USA
patent Pending

Figure 10: —>0> ijEifL
Aux Port |1655L|J3I§5Tt.? 1ayli db
UN—O {£E] REBLY,

[ ©) &Py OQJ

External CPC

&St UN—UTTIjERE iYL aF Lijd1LTBr ijasbh3T F1db EB L3L\BEY >0> Tf LLTT1LL, >8BBLIj3E ;™ >
(jEIVE FaD 3SE RYITE Ab3RS3 AF 3SE >0> 3@ 35St >0> ; ijdbbtij3d] db 35t UN—U 1LE] REBLY,
0ar3UETL TEL33IBrT SBTZbt 3a 3STT ijdb3rs1E3[ab E1L LETijTiel TLiau,

C )

cPC B >
——

MCPC / CPC A >
(GD]

MCPC COM Port

Prog <-> Data

©) F@I=8 e @@J

USB Port Brechtel Mfg Inc.
1789 Addison Way
i
USER COM Port MVAWDWE-TI\T::EDESA
Figure 11: N{i3t1BE! >0>
]: Aux Port Ifabbf'lmqﬁe .I avL’ ab
- L ) UN—U LE] REBLY,
93-00000-01-A SEMS 2100
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BRECHTEL 6 System Setup

6.6 Flow Configurations

Mono Mode

DMA Column

MCPC Exhaust Flow

(Contains Butanol Vapor)

Polonium Charger (optional)

(/@ﬂ/ e Figure 12: —dbd —dit
s >AB3rs|E3ah

) T~ Impactor (optional)
Nafion Dryer (optional)

&St TTBRILT3 BALL TT 35t ~ U3EBL 17apt” bdlt, 16 USTijS 35t UN—U0 SE1LUE]L ijED dbil
it 8B ETE~ —aba UL Uasijt” UT3Sds33st abLdUT >dbRy3k ijdbbtijstl. UijEBBTBr TT
Bd3 RATTTIE 16 3STT ij@B3rs1E3Ab,

ATL1T ijEP ijab31dl 3St UN—U KE1LUE1L STE 3St 1db3 REBLY dl 10U TLBLIBr ijdbbEDBLT S1E
EB xU _ ijdbbLij3[ap, 1Y dRLIE3Br RE1EDLILIT ijEB It TESLL E3 ET 1SA13 ET. Trijd@bL
TB3L1SEYT db EB UD >E|L Ribrril 163d 3St F1db3 REBLY TYa3 1 Tt df 3St —>0> T dR31ABEY,
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BRECHTEL 6 System Setup

Scanning Mode

e
(Contans Butanal Vapor) )

Flow Spiiter
(optional for sample bypass)

T
Nafion Dryer (optional)

Figure 13: UijEBBTBY
—dLt >ab3ryE3ab

—aAT3 STET UTVY 8Tk 3SE ; ETTij UijEBBTBYr —dLt TE3SR ASTT TE3SR T LETijTILL 1B 3SE ~ UkF
3br 1R ¢as1 UN—U”" TLij37aB, 16 L{3L1BE! oEijsb Tas1ijk ijEB It ijdbbLij3tl 3d 3St —>0>
SEijsSD RA3 T 35k TB3L1PE! —>0> dEijss B RSDR UTH bad3 Ik STEL

&St —>0> UEDbRIL ; URETTIED 1+ TLL 3d Las ik 35t UEDRIL JaU 351dsrS 35t D— 1 jjdt
£Db, ASTTIED It STLFST 30 11dELLD 3SE TEDRYTBr UThLAU EBL 35t 1L 10 TBij1LETL 3SE bSEr
L1 af REV3TIjIET 1LEIjSTBY 3SEt —>0>,

Sample Excess Pump Option

ad] UN—=U0 003 T UT3S 3St UEDRIL NGiiL T O5BR dR3[db 3St 1t Elt 3Ud BETB UEUT 30 6T
3St UEDRIL NGijLTT ODR
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BRECHTEL 6 System Setup

Sample Excess Before Sample Unlet

DMA Column

MCPC Exhaust Fow
(Contains Butanol Vapor)

Figure 14: UEDRIE NGijtTT
;Lfdk UEDRIL 0BiL3

Impactor (optional)

En
Nafion Dryer (optional)

ASTT ijdB3ry E3[ab T STEASY USED 3SEL TT E Yabr SRT3LED T3 RE3S iLfdlt LEijSTBr
35St UN—U, obij1LETTBr 35St JaU 16 3St SRT3LED 1B 3 iED SLIR BIbTb AL LTksTIAD YaTTLET
ar TEEL] RET3TIHILT
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BRECHTEL 6 System Setup

Sample Excess After Mono Out from Column

NCPC ExtaustFow
(Contans Butanol Vapor)

o 85
/
5 4 y Internal MCPC Vacuum Pump (optional)
3
(! V
/

Flow Splitter

Polonium Charger (optional}
_—_ Figure 15: UEDRVL N{F
LT 1F3L] —dbd 183 F1db
>dqiLbHb

ASTTijAb3rs1E3AB [T 6TLFSY USED STrSt| TEDRIE JAUTE L bt LE L 3aij1LE3L E 11dELE] TTAE
TLiLij3rab UTbLaU, DA bd3 Liijttl 3St BEGTHSD JaU E3t dr 35t TEDRIL £aNe, ” Rb
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BRECHTEL 7 Operating the SEMS

7 Operating the SEMS

&Stb UN—U TUT3b Uar3UE L 15BTAB E aTbLAUT IETLL ijdbRS3] R1A0TLLL UT3S 3SE TUT
3tb, &St UN—U 0af3UETL ijdbbBSBTIHELT UT3S 35k UN—U KELUE L OTE E 70 ; ijEIVE, 03T
TBRAZED3 3d SBLLITZEBL USTijS ¢6bij3dbT E1t SEBLLL 10 3St UN—U KE1LUEL EBL USTijS
f&bij31abT E1t SEBLILL 10 35t ON—U0 0ar3UE L, &St WLETAD fdl 3St LIT3IBij31db TT 3SE3 3St
UN—=U KE1LUETL iEB 166 * T3EBL Efabt.” . UT3Sds33St albLauT ijdbRy3t 1 ijdbbtij3tl, dbil
3d reBL1E3 E ©ABALTTRTLTE Tabijt af REV3TIjET kdUtot] 35t UN—U KELUE]L LALT ba3
SESE 3St ijdbRS3br RAUL] briLLL 3d 8110 ijab31al TijEBBIBr dRL1E3AD, fdl 3STT 35t LiF
3L\BEY ijADRYILTT WLISTILL

7.1 SEMS Control Tab

aSt 3Ud bd[3 TbRA3ED3 ijdb31aiT E1k 35t " UN—U KE1LUEILe afdU’ i633db EBL 3St
"UN=U0 —dit” 183306, &St " UN—U KE1LUElLe aldU’ i1433db 35167 db EBL dk 3St (tc
ijT1ijSVE3IBr JaU RYBR EBL Th31BEY —=>0> REDR asStb 3t JaU RSDBR [T 351btL dk 3St
STrS 6ai3Ert 1T ES3ADEZNEND Te33d° 6di3T &St " UN—U —dit” 1833db TL3T 3St fobij31db
df 35t ON—U USLD 35t JAU RYDR TT 361bLL db 3d L13St] * dbd T1AL" a1 TiEPBIBr .

V{7 @F 3St ij@B3AVT E1k r1ERSTIEND LTOTLLL TH3d SE1LUEL ijdb31aiT EBL TaF3UELL ijdp31aiT

Figure 16: UN—0 0ar%
UE(L >ab31al &El,

&St iVEijw as3itbt 1dd db 3St VL3 ijdb3ETBT 35k SE1LUE L ijdb31aiT, >VTijaTbr db 3St ~ UESE
KEWLUE(L >ab3r" 1633aD TL3T 3St LEFEST3 SE1LUETL TE33BrT 3d OEISLT ij5116b370 T ST,
JdU 16 1k bdbd LIEBL3E], TSEE3S JaU TL3RATH3 EBL 3St UD ijEL TESL T3E3t, ASL1L ElL
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BRECHTEL 7 Operating the SEMS

TLoL1EV AR3TABEY SE1LUE L T3 D TESENVE i ik fA1 3SL UN—U, ASLTL E1L E TEDRIL JAU xk LB
Td1 E TEBRL JaU bE3Ab L0t EBL E TEDLRIL LIt TT¥dU REijWErt, >db31aiT radl 3St dRe
31abEY SE1LUEL T3 T ba3 IBT3ELL Elk r1EOLL as3 EBL ijEBBA3 it ijSEBrtL,

ast 1YEijw as3ibt TSERL db 3St rS3 af Tar3UETL ijdb31al 3Ei SET 3St Taf3UEL TE331BrT
ASETE TE3376rT USTijSElL T3a1LL 1B 3SE " UN—=U.ijab3r 3t ThijisLt 3St TijED TL331BrTEBL
3St LEFEST3 UN—U —dlt,

Menu Item Description Unit
UStE3S afdu e {RDI
Sheath SetPt UL3 0a1b3 e {RDI
USLE3S xk x<EIE3[OL KSBILT30 ex
USLE?S &LbR At DRLIE3S L e >
Mono Dia OE13Tijit. DTEDL3L] ebbi
AdVErL e AGV3T
UEDRIL 0bREIj3d]

UEBRIL OLTT 1iTavsse O1LTTS 1 ebIE]
UEDBRIL afdu e {RDI
UEDRL xk xtIE3[6L KSDILT30 e X
UEDRL &L bR At bRLIE3S 1L e >
>0> 1 afdu e{RDI
UEDRL NGILTT alfdu ejRD
Sample Excess SetPt eJRD
>0> 1 >dbij e, . ijij
>0> ; ajdu e{RB
>0> ; >dbij e ijij

Table 7: ;d/L 3tOTIjED It BEBSEU ijab31ditL UStb b —dbd —dLt,
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BRECHTEL 7 Operating the SEMS

7.2 Results Tab & Graphs

e | vamom |

Sews Conol | SEUSData | seseravare | ScanContg et |

o e ||

Average of Scans : GREEN

Figure 17: UN—U0 0ar3
UE1L <L TSV3T &Ed,

&St UN—U <k TSY3T AET TT USLL EW aF 3SE TijEBBTBr 1L TSY3T E1 LTTRVEOLL 1B r{ERST, 133St
tBL df LEIjS TijED, 3Sk YaULT3 oLy af LE3E 1T LTTRYEOLL 16 3St * xEU ;Tb >A4b3T" riERS.
&St bri3 kot ar LEZE TTijEVijsVE3LL 10 ijabot131br 3St ijdsh3T 1b3d ijdbijtb31E31db EBL i1
bsDit]163d 1P LIEDL3L] ASTTLEZETT LITRIEVLL 1B 3St ~ xEU >dbij 6T DIE” r1ERS. A4St ¥

BEY 1L TSV3T EL ijEVIISYERL 10 0BSE13[Br  3St {EU LE3Ee EfTaWwhdUb ET * Dtc >dbodis3br

3SELE3E &St R1AijLTT dF  oboL131Br  3St LEIE BLEBTijEVijVEIBr USE3 3St ThijdbTbr LTT

3115371ab SEL 3@ 16 16 d1Lt] 3d rt3 3St 1EU ijdbijtb31E3[dbT 3SE3 UL\t Eij3sEN0 BLETS L,
&St ThoLTIdb R1ijLTT 3EWLT 1H3d Eijijdsb3 BSIIRI0 ijSE1rtL REVZNILT D1 ijdisbb Lic

TIrb REIEDL3LT TEDRIL JAU, TSLE3S JAU, 3t DREIE3SE EBL RILTTS1E 3SE iTD LTEDte

3LqT 11D ijasbh3] EBL RE\EDLILIT LLTij{TITBY 35t —>0> TBEV RE{3TijiL TIAIbr,

—dT3 r{ERST SEOGL E UST3E VIBE, E 1LL VBt EBL E rtt b V1B, &St UST3 VBt TSAUT 3SE Bars
LijEB3 LTS3 35t 1LLVTBE TSAUT 3SE RILSTAS T LTS3 EBL 38k riktb V1Bt TSAUT3SEEOLErE
ar EYY ar 35k TijEPT, &St UST3t EBL LL TBLTIED 1t £13SE] R d] LAUB TijEBT, TF 35t TUT3LbB
TTijab3rsLL 3d TijED 1d3S SR EBL LAUB,

Concentration vs Diameter & Total Scan Concentration

&St 3173 r1ERS 3Ei @b 3t VL3 1T 3St * >dbijtb31E3IAD 6T DIE” r1ERS USTijS LITRVENT 35t
“oboL3tL” by it ijdbijtb31E3[Ab oL1TST REV3TIjiL LTEDL3] LE3E ad LEijS TijED, 3St 3
3EV TIJEB ijabijtb31E3TAD TT ijEVijSYE3LL 10 TB3Lr1E3Bbr SBLE] 3SE TBOL3L BsD it TTAL LTT
31Tis37ab FA1 3SE RE3TjiE LTEDL3L] {EBrt af 3St TijED, asStb ijdbRE[Br 3a3EV TiED ijdE
ijtb31E3APT Fdb 35t UN—U 3d EB TBLEREBLEB3 RE{3Tijit ijdsb3k] ILELTBr T3 TT TORA3EDS 30
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BRECHTEL 7 Operating the SEMS

LijdrbTAL 3SE33SE UN—U abyl 1£RA13T ijdbijtb31E3[ABT FAl REVTHILT i+30LLD 3SEL BIBTbSD
EBL DEGTDHYSD TijED LTEDL3LT USTit EB TBLEREBLEB3 ijasb3k] UTY ijdsb3 RE3TILT Fldb
T3TVaUL] TTAL LE3Lij37ab T3 3a TIALT ITWe Y0 VE1re] 3SED BLETSIEL 10 3SE ON—0, &St 3a3EY
TijED ijabijtb31E31Ab fd| 35t BAT3 Lijtb3 TijED TT LTTREULL 16 bsb it REL] ijs1Tij ijb Tb 3St
" &d3EV UijED >dbij” bsbit] idd, &St ~ &a3EY UijEB >dbij’ r1ERS LTTRVEUT 3St 31t STT3d10
ar &asey UijEb >dbij 1LELTBrT, If you see significant differences between the total scan
concentrations of your up and down scans you probably do not have your plumbing
delay time set properly.

Area vs Diameter & Total Scan Area

&St 3STIL r1ERS 3EH TT 3Sk “ TLE 0T DIE” r1ERS USTijS LTTRVEUT 3St " obOL3L” RE3Tijik
TS1FEijk ETLE ijABijtb31E31ab oL1TsT RE1ijE LTEDL3E] LE3E adl LEijS TijED, 3St 3A3EV TiED
EWE TTijENjSVERL 10 1B3ErE3Br SBLLY 3SE TBOL3EL E1LE TTAL LTT317i637db fd1 35t RE3Tijit
LTEDL3E] 1EBrt af 3St TijED, &St 3a3EY TijED ELE ijabijtb31E3[ab fdl 3St ©AT3 Lijtb3 TijED
TTLTTRYEOLL 1B 3St © &d3EV UijED 1LE” Bbsbit] idd 1b OTij1db T=SELL RLT ij61Tij ijb, &St
" &d3EV UijEB 11LE" r1ERS LTTRVEUT 3St 31t STT3d10 ar Ad3eV UijED 11LE WLELTBrT If you
see significant differences between the total scan concentrations of your up and down
scans you probably do not have your plumbing delay time set properly.

Volume vs Diameter & Total Scan Volume

&St 33S r1ERS JEN T3St “ AdV 6T DTE” r1ERS USTijS LITRIEUT 3St “ oboL13tL" REQ3Tijik od¥
£bt ijdbijtb31E3[Ab oL TS T REV3NjiE LIEDE3L] LE3E ad( LEijS TijED, 3St 303EY TijED odis L T
ijEVjSYEZLL 10 TB3Er1E3IBr $BLE] 3SE ThOL3LL saisbr TTAL LTT3111637db a1 3St REV3TijiL LF
Ebt3t{ 1EBrt ar 3St TijEB, &St 3a3EV TiED 6disbt ijabijt b3 E3[db a1 3St ©AT3 Lijtb3 TijED
TTLTTRVEOLL TP 3St “ &a3EV UijED Adisbt” bsbit] 1dd 16 OTij1db ijs 1LL REijs 1Tij ijb, &St
" &4a3 UijEb AdV” r1ERS LTTRVEUT 3St 31t STT3d10 af &a3EY UijED Adisr WLELTBrT If you
see significant differences between the total scan concentrations of your up and down
scans you probably do not have your plumbing delay time set properly.

Raw Concentration vs Diameter

&St TL6LB3S r1ERS 3E1 T3St~ xEU >dbij 6T DIE” r1ERS USTijS LTTRIEUT 35k " 1EU", $BTF
SL13tL RE1FijiE bSB 1L ijdbijtb31E3[db 6L1TST RE3jiE LTEDE3EL] LEIE &St LTTRVEULL LE3E
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BRECHTEL 7 Operating the SEMS

E1t 35t 1EU 176 ijasb3T LTOTLLL iU 3St —>0>¢ @1 ERR1ARE TEDRL JaU {E3t, If you see
significant differences between the particle diameter corresponding to the maximum
in the number concentration then you probably do not have your plumbing delay time
set properly.

Raw Bin Counts

&St LTr$3s rlERS 3E1 TT 35t~ xEU >a4b3" r1ERS USTijS LTTRIEUT 35t 1EQ", SBIBOLT3EL
RE3Tijit ijasb3T oL1TST 11D bsbitle bd3 LIEDE3Y . &St LTTRYEOLL LE3E Et 3t 1EU 11D
ijdsh3] BLETSLL 10 3St —>0> Fa{ LEijS 17D af 3Sk TijEB, ASLTE LE3E E1t TBRAZER33A LT
3ETVTTS 35t OarTab ijasb3br sbijt13E1630 df Uas] LE3E EBL TSASYL 1t TEL 30 SEIR LETTrD
Uas TijEP 3d dR3TBTAL 3Tt LTdis31db EBL Eijijt R3E 1L ijdsb3[br Sbijk13ET163U, adl LUERF
Rit, T3 1T tijdbbLbLLL 3SE3 35t BEA30 af iTBT 16 3St TijED SESE E3MLET? it30ULth
EBL '’ ijasbh3T 3d WetR ijdsb3[br SBijt13ETB3LT TB 3St, 3d.’ X 1EPrt, obijltETL 0as1 1716
31t dl 1LLSijk Uas bsbiL] dr 1TBT fdl 35t TEDL TiED 3Bt 3d TBijLETL Uas | 176 ijdsb3T If
btLLtLl, If you see significant differences between the particle diameter correspond-
ing to the maximum in the number concentration then you probably do not have your
plumbing delay time set properly.

Diffusion Losses Correction

&St 3BEV r1ERS 3E1 TT 3St ijEVijSVE3LL LTkSTIAD YATT ijd1kij3[db ET E ¢Sbij31db af RE13Tijik
LIEDBL3E] ASTTTTapYUijElijSYE3LL TF3St LTS TTAb aTTijd11kij31ab 1T 351l " db” . DIkSTIAD
YaTTLT E1L rebr1EV0 baT3 ToRATIED? FA1 RE3NjET TOEWL] 3SER ™ bb, &St LTksT1ab VAT
ij@11Lij37ab TBijy6LLT VATTLT UT3STP 3St TEDRIL TBVE3 TBTTLE 3St UN—U ijSETTIT 30 3St D— 1,
UT3STB 3St D— 1. EBL UT3STB 35t HdbBALTTRE|TE 637335 i Thr i£3ULEB 3SE D— 1 EBL —>0>,
of E bdBr ££1d 351TBr £Br3S TT £B3L1LL TB 35St SRTZLED 351TBr LBr3S idd 16 35t ON—U
>db3ry1E31ab BT, 3StB 3St Taf3UEL UTI EVTA jEVjSYES 3SE LTKSTIAB VATTLT ET E f4Bij31db
ar TTAL fdl 351TBr SRT3LED arf 35t UN—U TEDRL TBt3 ad] LGEDRY, 0d% ijED STk 3STT
fEE3S 1L 30 ija1Lij3 fd 0861 ThE3 LTS TIAD YaTTET SRTZILED aF 3SE ON—UETTSDIBrE3s11br
TBTILL LTEDLIL] aF . | ijb,
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BRECHTEL 7 Operating the SEMS

7.3 SEMS Configuration Tab

Figure 18: UN—U0 Taf3UEL
>ab3rs1E31db 3EI.

File Configuration

&St 31713304 ijab31aiT 1b 3St “ alit >db3rbsE3/db” idd Elk 3d Tv3 35St IETE RE3ZS fdl 3St
LE3E EBL Ydr 3T adilt1] BEDBLL STIBr E LE3 ijdlte ¢¢——DD, ULEY Bdb3s LEU UTW
ESIADEINEND it ij1LE3LL T1L7d0 3St TETE RE3S Le3bL 16 10 3SETL ijdb31diT &St Eij3sEY
3VLT SESL 3SE TEDL LE3L ijdlt RISTE 3TbLijdlt B 3SLTIBEDLT A4St~ &Tbt UEDR ad|{bE3
ijap31al ENAUT TL1T 30 Teikij3 35t 30RE af LE3 ijdlt STLL E33St ILrIBBIBr af LEijS Vbt af
LE3E 1B 3St LE3E 3T &St " 183RL3 alik ad{bE3 ijdb3ladl EVAUT TH1T 30 Teikij3 3St ayley
UN—=C —dlty, ' 3it rAUDE3 03 TT BLILTTE 30 STk 3St @Vl 3/t rABE3 USLD STIBr E
UN=C | '’ ETRE13dfEB kAD—! TUT3tb, &St "~ +U alit ob3t10ET" ijab31al TT STk 3d T3
ISt BEGTDbYD bsb ik ar SAs1T E 3k U133kb 3d $B31Y E bU 3k TTij1LE3LL, &STT R1L6LB3T
LE3E 3VLT Fdb ILijdbbr 3dd VE1rt EBL SBUTLILO,

Flow Configuration

aSt “ aldu >ab3rsiE3[db’ 1dd R1asTLLT UEUT af EijijdbbdLlE3br $bSTSE! JauU ijdb3re
S£1E31@PT. &St * >disbb UEDbRL aldU —tETS1EBEB3 EBL ~ >0> UEDRiL aldU —LETS|te
btb3 ijab31aiT Elt TORAT3EB3 USELD " TBoL13TBr  3St TIED 1LTSY3T &St~ >disbb UEDRIL
aldU —LETS1EDEBE TSAsiL EfbaTs EVUEDT Ik Tr33d ~ UN—U UEBRIL £aN” ET3SITITE LE
Lij3 BLETS L DLB3 df 35t 6dis b 31Tij RATULTTRE|TE JAU 1E3t 163d 35t D=1~ >0> UEDBRIL
aldU —LETS\EbEb3 TSasiL EbaT3 EVUEDT 1k Tk33d ~ —>0> a1 >0> UEbRIL aldU"
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BRECHTEL 7 Operating the SEMS

Flow Configuration Details

Table 8: ijER3[AD

Column Sample Flow Measurement

SEMS Sample Flow >SddTt 3STT dR37db TF UN—U UEBRIL £aN TT TBT3ELL
EBL 3St TEDRIL ds3R63 TT STLL 10 DAk 3SEB IST33SE
>0> &STT T3St dR31AD fd] kAD— 1 STLT

MCPC/CPC Sample Flow >SaAdTk 3STT dR31AB Tf 35t —>0> >0>JdU 1T 35t dbiU
ijaisbb, TEBRLFAU.

MCPC Sample + Saturator ~ >SddTt 3STT dR31dB Tf 35t —>0> TEDBRL 1URETT T
Flow TBT3EMLL,

SEMS Sample + Sample >SAdTt 3STT dR31AB TF 35k TEDRE LT RYDRTT

Excess TBT3EWLL,

Fixed Column Flow >Sddrt 3STT dr31ab T Uds Ld bd3 SESE E UN—U UEDRiL
£aN EBL 0as Elt RSYTBr dlk 3aU 3SEDB T3 35k >0>
340,

Table 9: ijER3AD

CPC Sample Flow Measurement

MCPC/CPC Sample Flow >S@aTk 37T aR31AB TF 35t —>0>, >6>FaU 1T 35t abi0
ijaisbb,
SEMS Sample Flow >SaddTt 3STT dR37db TF UN—U UEDRIL £aN TT TBT3ELL

EBL 3St TEDRIL ds3R63 TT STEL 10 DAk 3SEB IST33SE
>0> &STT T3St dRr31Ab fd] kAD—1!

SEMS Sample + Sample >SadTk 3STT dr31AB TF 3St TEDRE LGILTT RSDRTT
Excess TBT3EMLL,

Condensation Particle Counter Constants

&St ijdbT3EB3T ElL ijaL QijTLb3T 16 3St TIAte LEREBLEB3 LE3tij31ab £QIjTtbijU Fa1bSE EBL
Elt STLL TP 3St TBoLTIAB ijEVijSYE3TART fdl REFTijE LIEDLILT TOEWL] 3SED ' bbb USEL
3St —>0> L 34ij31ab L QijTbijU TT BaA3." ’ X
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Serial Communication Settings

ATL 3STT 30 LBEi L TLTE ijdbbSBTiE3Ab 1£3ULLD 3St aTbLAUT ijdbRb3k EBL EBA3SE]
ijdbRL3L &St " >1— AURL" ijdb31ai LBEIVLT LITEIVLT TLUEY ijdbbSBlijE3ab, aSt. " UN—U
3d kUN—U" dr37db mustbeused UStB 35t UN—0 OUT3EbB [T STLL ETRE130FED k&D— ! TUT

3k, ASTT dR3[AD YTOT3T 35t ijdbbYBTIjE3AD 3d 35t aVLt] ON—=C ' fA1DE3 EBL ijdbr

DEBLT &St "UN—=U03d ITL] STET3St brU UN—(G | '’ ijdbbEBL] Tkt 3St TLij3[db db
ULTEY >dbbSBTE3[AD a1 LEIENT &St " >1— 0413 ijdb31ady Teikij3] 3St >1— RA13 30 STL.
&St £ND TBLTijE3A] 3a 3St 1TrS3 af 3St >1— 0d{3ijdb31a¥ TBLTijE3LT USt3Stdl bad33st >1—
0a13ijasyl 1t TRT3EVTALLe rittbyaw 1LLyt11a7 . of 3Sk TBLTIE3A] TT 1LL TL{TEY ijdbbsbE

ijE37ap UTY Baz Uaiw,

Diffusion Losses & Plumbing Delay Time

&St REIEDLILITTB3SIT A0 ElL STEL 1B 133S 35t LTKS TP ijd11Lij31db EBL 1B 35St ES3ADETT)
ijEVijSYE3TAD aF 3St RIS ITBr 3Tbt, &St LTKSTIAD ijd11Lij31ab ijED it tBEIVEL EBL LTTEIVEL
UT13S 3St " DTKSTIAB >a11Lij3[db” db, dk ijdb31dl, &St LTkSTIab ijdq1tij31db EkLij3T 3St ijEk
ijSYE3Tab ar 3t~ &A3EY UijED >adbijtb31E3[db” OEistTe b IL] ELE EBL odisti &St Lie
ftij3 ar 35t " DTKSTIAD >d11Lij31db” ijEB it TLb 1B 3St * DTKSTIAD >d11kij3[db” clERS ok
JE3LL TB " UN—U <k TSV3T &Ei 7, &STT r1ERS TBLTIELT 3St DYIZIRITE] STLL FAT LEIjS TTAL 1TH
3d ijaq1kij3 ral 3Sk LTS TIABEY V@TTLT fal 3SE3 TTAL,

Tk 35t TE3AB D0t ULT Ba ijab31al 3a TBLTijE3L USE3St] a1 ba3 E ; xN>KANE ~E3db
D10t 1T RE13 aF 3St TEDRIL To3 RSB ITBr. ASTT UTH LBEE 137 16iji5T1A6 16 3St LTKS 1B
YaTT ija1Lij3iab,

DTk&TTAb VarTeT Elk reBL1ENU BAT3 TBRA13ER3 fdl REV3NILT TOEL] 3SEB ™’ bb, ASt
LTK&TIAb YaTT ija11kij3rab 1hijisLLT YaTTET UT3STb 35t TEDRIE JaU L0k e TF LBEIVLL  3SE
ijSE1rt BL&31ETAL e TF LBETLL | 3St TEDRL TBL3 TBTTLL 3St UN—U ijSETTIT 30 3St D1,
UT3STB 35t D— 1. EBL UT3STH 35t HdBALTTRE|TE 637335 i TBr i+3ULEB 3SE D— 1 EBL —>0>,
of E bdBr ££1d 351TBr £Br3S TT £B3L1LL TB 35St SRTZLED 381TBr LBr3S idd 16 35t ON—U
>db3rb1E3[ab AET, 3Stb 3St TafsUEL UTH EVTA ijEVSYE3L 3SE LTS TTAB YATTLT ET E FSbif

31ab af TTAE A1 35 1TBr SRTZLED ar 35t UN—U TEDRL 1613 ad LGEDRIL, Uds ijEB ST 3STT
ftE3S L 30 ija1Lij3 fd 0861 TP LTS TIAD YaTTET SRTZILED aF 3SE ON—UETTSDIBrE3s11br
TBTILL LTEDLIL aF . | ijb,
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&St LAUBT3LED 351TBr Y£Br3S 1T E critical RE1EDL3E] ET 13 TT TLL 10 3St 1ar3UE L 3d
ES3ADESNENU ijEVijSIEL 358 RSB iThr LLIEU 3Tbt fd] 3t TijEBBIBr BLETS |LDLB3,

It is important to recognize that if the plumbing delay time is not set
properly then the relationship between between the time a voltage is set
in the DMA (particle size) and the time the selected particle is counted by
the MCPC will not be established and particles will be incorrectly sized.

—EETSE 3SE 38 1TBr EBr3S i£308LD 35t D— ! HABALTTRTL]TE db31k3 381k EBL 3St —>0>
TBYE3 EBL £B3k] 3St OEVSE 1B 35St~ DAUBT3LED &% IThr ££6r3S” 1AG 1B ijtB3[bLI] >dF
31D 3SE33St Abit oDe TRTTLE LTEDEIEY TH3TTijad11kij3 ASETE OEVSLT TSALVL SESE i1b Tt3
E3 3t fEij3a10,

&St ijd1tij3 RISBITBr LLIEU 31bL TT LTZEITSLL 10 REfA@1DIBr SR EBL LdUB TijEBT EBL
EBTS1IBr 3SE3 3Sk REV3TIjiE TTAL ijA@ 1L TRABLIBY 3d 3St REEW TB 3St byb it ijdbijtb31E31ab
TT3Sk TEbt, &St 1EU &R EBL LAUB TijED ijash3 LTT317i637dbT oL1TST iTh bsbit] TSasiL
Tt db 3dR aF LEijS d3St ET diTLoLL aok] E3 VLET3' 3@, TLREE3 TijEBT of 3St ijElijts
{E3tL RIS ITBr LLVEU 3Tt LALT ba3 1LTsV3 1 EffrbLl SR EBL LAUB TijEBT 3Stb E THEY
RISBITBr LLIEU ELYST3DEB3e TLIjABLT ijEB it £B3L1LL TP 35t ERR1ARTIE3L 1d(i 1B 3SE UN—U
>db3rs1E3ab 3EI. ASt ELIST3DEB3 TSASIL 1L THEY 30RTIjENWO VLT 3SED dbt TLijdbL, 13k
TL331Br E OEVSE, REFA1D* 33, TijEBT 30 ijdb31b E rddl TL331br,

7.4 Hardware Configuration Tab

&St UN—U ijab3rs1E31ab TL33BrTElL T3a1LL 16 35t " UN—=U ijab3r” 3Vt of 3STT 3k ijEBDBA3
it rasbl 10 3St Tar3UELL, EBLU UN—U,ijdb3r 3t UTH ik ijlLE3LL ESZADESNEN0 TIBr 3L
fEij3010 LLFEST3 OEVSET

Note that many of the settings, for example calibration coefficients, on this tab are

critical to the proper operation of the SEMS. Do not change the settings unless you are
certain.
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Figure 19: UN—U0 KETL
UELL >8b3rs1E3[ab AL,

2133 |
2515 |
1257 ] o__|
(2545 |
18035 |
2541 ]
12533 | (3163 |
[-10e2 | [-1302 |
255 |

Hardware Clock
&St UN—U KE1LUEL >Vaijw ijED i+ TL3 STTBr 3St ijab31aiT 16 3STT Tkij31ab,

Note: the clock display does not update automatically. Users must manually click the
YRead” button to get the latest clock reading.

&d TL3E BLU 31t d LE3E TTORIUZURL 1B 3SE LLTTILL bSD iE] EBL ST3£b3t1 alijiTijw as3TTLE
ar3st bsbit] 1d( &St bdbtb3EBUREIEDLIL] [T SRLELL Eff df 3St RE1EDLIL]T E1L TLD3
3d 3Sk SE1LUEL ijidijw,

CPC Configuration

>0> 1 40RL UTI EVDAT3EYUEUT 1L TE33d " —>0>" . 13SL1>0>TDEU it TLL UT3S 35 UN—O.
16 3STTIETE >0> 1 &0RE UTI 1+ TE33a013SE10EBL E 3t L JaU 1E3L T VR UTH i+ B3 1LL FA]
>0> 1 alitL aldu, ASTT TSASIL it 35t TEBRIL JAU RETTIBr 351a5rS 3St AR3NEY TijE33L1IBr
odisbt,

OL33St >0> ObR 3d ~d Tr Uds Ld bd3 UTTS 3d STk 3St 1B3L1PEY ReR d3SEUTTE TE3 T3 3
CLT

of 35t UN—U Taf3uEL UTW Tt £TeL 3@ Ya@r EB TBLLREBLED3 >0> 3StB TL3>0> ; 3d ¢LT EBL
£B3E13SE >0> ; 3Ll oaisbrJadu b3St idl, >abbLij3E ;~ >ijEifL i£30LLb >0> ; EBL3SL
i EijWw af 35t ON—UO ijab31aV idd EBL LBTS1E >0> ; TT ab3R6331Br TBLISTLSEY REFTijlE RSITET
3SE3ijED 1+ LEL 10 3SE UN—O
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System Configuration

obRAZEB3 SE1LUELL TL3FBr TEL TBijiSLEL T 3STT THij31AB, 1335k 3aR 3SkTDOREI3A131Trrtl
LTKEEB3TEY RILTTS1L 1B B [T TSAUB, ASTT TSALYL 1L WeR3TB3SE, "¢’ I 1EBrt,

&St >dib &0RE LAL1T 30 3SE3URL AF D1 ijdisDB IBTIEILL ' tbebIbl, b, d b
e{dbr , Be sure you set the value to correspond to the DMA installed in your SEMS.

kA —E( AaV3T 7T ba3 E TL3EITE RE1EDE3E] T3 1T 30LL §0 3Sk Tar3UE L EBL ijd1 1L TRABLT 3d
ISt DEGTDOYD STrS 6aV3Ert 3SE3 UTV it TL3AB 35t D1,

ast ralfauTbr ras| i633abT TSASYL T+ TE33d ¢LTd]™ d LEREBLTBr ab USE3SE] 3St RE3TiF
STE1T3LD TTTPT3EWLL TP Uas] TUT3k b, — a1bE0 3SLTE TL33BrT Elk 3L E3 3St fEij3a10 EBL
TSasil apil brel 3d Tt ijSEBreL TF Uas] TUT3ED 1T SRLE3EL UT3S bt U SE1LUELL,

&St UD UESE ob3t{0EY TL3T 3St 3Tt LTav6371ab 16 TLijdBLT af LE3E T3a@1tL ab 35t UN—U UD
ijELL.
CPC Counting

0BLTBTLSEY REVS[ijit ijASB3T E1t TSAUB 16 35t 1aGLT

MCPC Readings

&St 3 T3 REIEDLIE] 1B 3SE —>0> xtELTBrT idl T3St —>0> SEEQ3ILE3 ASITREIEDLILTT
$£TL 3d ijab3bbas Tiu 617U 3St ij@bbSBTIE3AD UT3S 3t —>0> &St SLE3iLE3 REIEDIC
3L TTIBIj1LBLB3EL £6£10 TLijABL, 03 TT 1£TL3 3d £L1d £6L1U 3TbBL 35t —>0> TLBLT WLELTBIrT
—>0> ijdbbLBTijE3ab £11d1 TT LRA3LL USLD 3St SEET3ILES 1LEISET, .

&St Bt(330U4a REIEDL3L|T Elk 3St TEDR EBL TE3L1E3d] JAUTe VRD | &St —>0> ELUST3T
3St TE3S1E3d] JaU 3d BESijS 35t TEBRL JaU, AStT JaUT Elt 30RTENW0 E1d8bL’ 7 TRb,

&St PLO3REIEDLIL|TEL 3SE 3 DREIEISILT AF3SE —>0>ijdbLLBTL] EBL TE3S|E3A] 30Re >
ast —>0> 3L T13aijab31a'3St ijaBLLBTL L DRLIEILL 3, ' > aStbISLEDITEBI 3L DRELE

E3L1LTTEIASE | >3StijdBLebTE] 3tREIEISTE UTH rd STrStLotb 35a6rS 3St ijdbLeBTE]
ijaaie{ TT E3 roYY RAULY &St TEZS1E3A1 3t REIESIE TTijdB31aWEl 3d it ™ > STrSe 3SED 3SE
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ijOPLLBTL] 3LDREIESTE, Ta 3St BATDEY ARLE3Dr 3DRELIE3SL AF 35t TE3LIEZAL 1T, ~ >
St BEITbSD TEFSE3A 3 DREIEZSIE T > USTijS ijd1 1L TRABLT 30 E ijdBLLBTL] 3L DREE
E3sqb df,” > 1 —>0> 3t bREIEISE ijdb31al £11a1 UTVW Ik LRAZEL TF3SEL TTE R1AIED,

&St VET3REIEDLILT aF 35t —>0> E{L 3SE TL{TEY bbb it EBL 35t —>0>+11d1 bbb IL| &St
11101 bSB I1L] 3SE3 USEB ijdbot13tL 30 1TBE0 SET EVY aF 35t RATTTIE £1181Te Tkt 35t —>0>
DEDBSEY rdl alk LE3ETT . Not103STBr [T 1 TF3SE L1181 bsD it T £L1d, of BAE AL1d 1101
bSO ILT ElL TSAUB, 1kt 3d 35t —>0> DEBSEY 3d LLijTRSE] 3St ijdLt,

Manufacturing Info

&St DEBLFEIj361IBr TBFA §dG ijab3ETBT LL3ENT df 35t ON—U SE1LUELL, &St TL{JEV bbEr
it] 35t UN—U30RL, 3St DEBSIEIj3511Br LE3 EBL 35t 31D UE]L 6L171db, &STT IbfdDE3dD
TSAsIL EYUEUT it R1GSTLEL USEB Uas ijab3Eij3 3t fEijzd10 ra 3tijSBTijEY d1 a3Stl TSRRAZ

Diagnostic Readings

&St LTErbaT3ij (LELTBrTijED 1+ STEL 3@ LE3L1DTBE SAU 35St SE1LUE(L TT 1LSESTBr, &St
313 REIEDLIL] TT 3SE UN—U L1817 ASTT bsb it UStb ijabot 3L 3d 1TBETU SET EfY af 35t
RATTTIE ON=U L@ Tt ILLLLL TH aBt ijdlt, of 3STT BSDiL TTBA3AL1d rd3d3st " UN—=U
>db3rb1E3db” AET. &St ON—U L1117 ElL LTTRVEOLL 1B 3SE IrS3bdT3 1dd EiLitL - ON—U0
N11a1T".

ASt 3113161 1adijdb3ETBT 35k RAUL] LELTBYT fd ijdb31a111br 35t TSLE3S JaU, ad1yauT
rltE31 3SED | YRD, 3St TSLEIS RSOR RAUL] TT BATDENU TL33d, ' ¢ DEG TL3FBr, &St
JaAU 1T 3SLb ijap31aitl 10 ijdb IThLL TL33[brT df TSLEZS OFVoL, EBL TSLE3S OEiSt, . &St
DEG TLIFBrTar 35k SESLTTT, ' ', UST3 1Tk 35 RSDR

&St " USLE3S ASEID’ LELTBr T3St 3LDREIEIS1E LRAEL 10 3SE TSLE3S ISEIDIT3AL &STT
3 BORLIEISIE TT STEL USEB 3SE TSLE3S xk &L BR TLBTA] 1T b3 TBT3ENLL,

&St TijabL TST 1a0 ijab3ETRT 35k LELTBrT fA1 ijab31abr 35t TEDRIL LGijL TT FadUe TF 3SE3
dR31AB TT TBTZEVLL | 03 UAWT bijS VW 3SE TSLE3ZS JaU ijab31ay TT3LL Elast,

&St STrS ddf3Ert DI> TE3FBr TT 3St SE1LUENL TE337Br STk 3d ijAb31aY 35t STrs oaiErt
RAULT TSRRYU. &St TLBTA 3L DR TT 3St 3 DREIE3S 1L WELTBr af 3St 3SETDENWD T3EITTALL
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TLBTA1 Lhijjars 1t TBTILL 35k UN—U ijab31dy 1ad, &St TL3RAIB3TT. ' > ijdB3Eij3 ; LijS3LY F
3St 3t PREIEZL1E LALT BA3 (L DETD T3EIVE E3 3SE TL3RATH3

&St YET3 30a REIEDLILIT Bl WYEZLL 3d 3St 3 DREIE3S(L ijdb31aV af 3St SLE3L RILTTS1E
TLBTAIT &St RILTTS1E TEBTATT Udlw BaT3 ijdbTIT3Eb3/0 E3 E ijdbT3ED? 3t DRLIEISE, &St
FENrLIHDORLIEISILTT, ' > &St TEBTAT 3LDR T 35t ij11£63 LDRLIE3S 1L aF 35 RILTTS 1t
TEBTAT EBL 3$t " TLBTAT S31TRUT TT 35k ij511663 RAUL] LoLY aF 35k SLE31e" ¢, ' ' 1,

Raw Readings

&St 1EU WELTBrT fdb 35t UN—U SE1LUE L ijEB abYU T+ 1LEL USLD 35t UN—U BALL T Taa,
ASETE WLELTBrTijED it STEL 3@ LiETI1E3L 3SE SE11aST JAUT RILTTSILT EBL STrS 6av3Ert
LELTBIT,

Calibration Coefficients

ASt JJETIE31aP ijatQijTeb3T E1k STEL ijEVijSVE3L 3St JAUT RILTTSILT EBL STrS oav3Ert,
ASETE OEVSET TSALYL 1 £¢ ik ijSEBreL USED 1LIJEITI1E3Br 3SE TBT315DLb3

93-00000-01-A SEMS 2100 Page 37 of 91



BRECHTEL 7 Operating the SEMS

7.5 SEMS Control Box Front Panel & Control Knob

&St E11as T bLbs LITRYEUT AP 35t UN—U>ap31ayi ; ad LTTRYED Bl LETij1TILL 1B 3STT TLIj31aB,

| SD SAVE: On |

| File:190919A0. TXT |

| Fi l es: 25 | (nunber of files)

| Si ze: 3991 Used: 1% (size in nmegabytes)

...................... <
| SEMS MODE: Of f |
| Mono Si ze: 60 |
| Col umm Vol ts: 0 |
|

-- |

I

I

I

I

|

|

I

| SEMS MODE: Mono Si ze | |
| Mono Si ze: 60 | |
| Col utm Vol ts: 327 | <--|
I |

I

|

I

I

I

I

I

-- |

| SEM5S MODE: Scanni ng | scanni ng requires | aptop
| Status: Up Scan |
| Ti me: XX |
| #Scans: XXXX |
...................... <

93-00000-01-A SEMS 2100 Page 38 of 91



BRECHTEL 7 Operating the SEMS

For Recirc systens

Sanpl e Excess Punp installed

| FLOAS |

| Sheat h: 4. 95/ 5. 00 | readi ng/setpoint

| Sanpl e: 0. 36 | Sanple LFE installed
|

| SanpXS: 0. 00/ 0. 00

For Press+Vac systens
| FLONG Sanpl e: 0. 36
| Sheat h: 4. 95/ 5. 00 |
| Excess: 4. 97 |
| SanpXS: 0.0/0.0 |

| Cnts Fl ow |
| CPC_A: 1285 0.359 | CPCA flow from MCPC or fixed
| CPC_B: 45210 0.360 | CPCB flow only fixed

| CONDI TIONS  Prs: 1012
| Shth RH: 57 Tnp: 23. 6|
| Samp RH: 58 Tnp: 23. 5|
| I mpactor:0.0/20.0 |
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| |
|  Time: 14: 06: 35 |
| Date:2019 Sep 19 |
| |

| COM DEFAULTS |

| baud_rate: USB |

| delimter:<CR> |

| auto_rpt: Of |
rpt _I| abel : On

| MAI N DEFAULTS |
| sens_node: Mono Size|
| sd _save: Of |
|

| MONO DEFAULTS
| nono_si ze: 60
| save_ intv:1l
I

93-00000-01-A

nono_save i nterva

SEMS 2100

(secs)
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| FLOW DEFAULTS

sheat h_sp: XX. X
sanpxs_sp: X. X

| CPC CONF

cpc_a_typ: ntpc
cpc_a flw 0.360
cpc_a_pnp: Yes
cpc_b_yn: No
cpc_b_flw 0.360

cpc_a type: MCPC, O her, None,

croll down for hidden paraneters

| SYSTEM CONF

i mpct _trg: 20
col _typ:2um

sh_rh_yn: Yes
snp_rh_yn: Yes
snpl fe_yn: Yes
sxspnp_yn: No

croll down for hidden paraneters

| CALI BRATI ON VALUES

hv_ps_sl p: XXX
hv_ps_of f: XXX
I mpct _sl p: XXX
i mpct _of f: XXX
press_Sl p: XXX

93-00000-01-A

n ———

croll down for hidden paraneters
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press O f:

XXX

cal _tenp: XXX

sheat h_c2:
sheath_c1:
sheat h_cO:
sanpl e_c2:
sanpl e _c1:
sanpl e_cO:
sanpxs_c?2
sanpxs_cl
sanpxs_cO:
excess_C2:
excess_cl:
excess_ cO:

| RAW READI NGS

sh_flwra:
smflwra:
sx_flwra:
xs _flwra:
sh_tnp_ra:
i mprs_ra:
smprs_ra:
hv_non_ra:
hv_cur _ra:

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX

o ———

| DI AGNOSTI C

ncpc_hrtb:
ncpc_snpf:

93-00000-01-A

READI NGS |
X I
XXX |

croll down for

SEMS 2100

hi dden paraneters
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ncpc_sat f: XXX
ncpc_cndt: XX X
ncpe_satt: XX X
ncpc_sn XX
ncpc_errs: XXXX
sheat hpwr : XXX
sh_val vel: XXX
sh_val ve2: XXX
sanpxspwr @ XXX
sx_val vel: XXX
sx_val ve2: XXX
hv_ps_dac: XXX
sensr_tnp: XX. X
sensr_htr: XXX
hv_ps_max: XXXX

S

| MEG | NFO

seri al num XX
nfg_year :19
nfg _nonth: 11
nfg_day :25
sens_type: 0

firmvare :5.1

n ———

93-00000-01-A

croll down for hidden paraneters

croll down for hidden paraneters

O=Reci rc,

SEMS 2100

1=Pr essur e+Vacuum
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7.6 User Serial Communication with SEMS Software

. OL{IEV ijdbBSBTiE3AD 1£3ULED 3SE UN—U ijdbRS31 EBL EBA3SLY ijdDRS3E] TT
Lapt £TIbr E 103 3a@ TL{TEV ijaboL13t] ASTT 30URL df TL{TE! ijdbbSBTIjE3ED ST
it LBETVLL TP 35k UN—U Taf3UE]L, ob 3St * N3L1BEY >abbSBTiE3Ah” 1ai 16 ISt
"UN=U>abp3rsiE3[ab” 3Ei. STHTIED LBEIL ijdDDLBTIjE3AB, TL33St >1— RA{3
EBL T3 3SE 1ESL qE3t,

. 1WOEISET TeB33d 35k UN—=U =104 ;N0 DN>o—!£ fA{bE3

. &St ijdbbEBL SLELTBYT itidU Elt ijdbDEBLT 3SEDTLIOLT e bBVELTT a3St1UTTE
TREIT3LL USTij$ UTH 1£RA13 £6£103STBY 1B 3SETT THij31AB,

. ALG3 TP 1aYL fEijt Ek 1LEL abiU ijdbBEBLT

T ALG3Th TREVNTElL ~ 1&ijdbbEBLT
High Level Serial Commands - SEMS Software

¥ scan
- read
- settings

- diag

Table 10: Response to ”scan” Command

Parameter Meaning

scan__max=300 —ElTb4b UijED DIEDHL3E e bbi
scan_min=30 =BT sb UijED DIEDL3L e b
bin__time=1 ;Tb aTbke THIT (¢ '

num_ bins=60 “tbitarUijEb ;TBTe, ¢, ' |
scan__type=0 TijEB 30REe’ y&RuLAUB,  ysR | yLAUB
plmb_ adjst=0.0 OlsbITbr &Tbt 1 LUSTIDEB3e TLjT
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Table 11: Response to ”read” Command

Parameter Meaning

bdbd Soy | . KTrS Adi3Ert fd| —aba 0Tt
TSLE3STUy ' 7 —LETS L USLE?S aldUe {Rb
TSLE3S 1SY'. —LETSEL USEE3S xk
TSLE3S3DRY.. —LETSILL USLESS &LDRe >

TEbR JUy '~ —LETSLL UEDRiE afdUe iRB!
TEbR 1SY . —LETSLL UEDRIE xk

TEBR bRy . .’ —LETSILL UEDRIL AL DRe >

TEbR RLLTY. .’ —LETS1LL UEDRIE O1LTTS ke DIEY
TEDRGTIUY .’ —LETS1LL UEDRIE NiGijtTT aldUe \RbB!
LGk T OY —LETSEL NiijeTT afdUe IRb
TORij3 RITY .. 0bREij3d1 O1LTTS 1L

TLoT LTy ON—UN1aTT

Table 12: Response to ”settings” Command

Parameter Meaning

auto_ rpt=0 1533 xkRA13 1LELTBYrT ot 10 TLijabLle’ y1k y1b
rpt_label=1 xtRAVPEEILE’ yrk, y1b

sems_ mode=0 e’ yik y—dbd 07k, yUijEBBIBr

sd_save=0 OESE DE3E 3d UD >E1Le’ y1k _y1b
mono_size=230 —dbd DIEDL3L] b bbb

save_intv=1 UESE ob3L10EY 1B UkijabLT

sheath_sp=12.00 UStE3S OL3RATB3e VR, “ ¢ i

sampxs_ Sp=0.00 UEDBRIE NGijLTT OL3RATB3e VR, " ¢ 7 7 i
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Table 13: Response to ”diag” Command

Parameter Meaning

TSLE3SRUTY USLE3S OBROAULTe ¢, " i

TS OEYoL vy USLE3S AEfSt  0aUk(e ¢ ' i

TS OEot y OSLE3S AEfst, O0d@Ukle’c ' '
TEBRAITRUTY UEBRIL NGijETT O BR 0AU e’ ¢ | i
TGTOESE, v UEDRIL NGijETT AEISE . 0dUL(e’ ¢ ' i
TGTOESE, ¥ UEDBRL NGijt T AEISE - 6dUETe ¢ 7 i

S& RT LEijy, . . D> 0t33[br ] KTrsS Adi3Ert 0aUL] USRRIU
TLBT{ 3DRY.. .. KEEH L OWLTTS 1 OLBTA T AL DRLIEIS (ke >
TLBTT S3ly KEE3E] 0aUL] fA] KEEZEL OQLTTs 1L OLbTa]Te’ ¢’ ' i
T$ 3S1bv.. .. USEE3S ASL1DTT3a1 ALDREIEFS (ke >
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7.7 Serial Communication - Direct with SEMS Hardware

. DTLIj3TLUE! ijobbSbTiiE3ab TTLT3EITTSLL i Uijdbbtij3ibr Eb LG3L1BE! ijdbRS3E]
3d 3Sk UN—U0 TETEV RA13 STIBr E T3EBLEL TLTEV ijEi L,

. 1Y BEVSET TEB3 3d 35t UN—U SEJLUEL =104 ;No kNCIDN>o—!£ fa1bE3

. T OB Th3krt] SEVSLT DST3 it BSIRITLL 10 ERAUL] dfF ° &B3TV 3St0 Elk Th3krt
OEVSETEBL 3Stb ijdbot 3L 3d Sti ASt RAULT df.’ 3 STETT3SE Bbsb ikl ar LTr 3T
Ef3t1 3St LLijTDEY RATH3 fdl EBU r1oLb WLELTBY 1B 3St TS 1 TLISED3 T3

. >dbDEBLT TSALVL 1k 3t bTBEL UT3S EEL1ErL 13515,
7 AStijdbbDEBL SLELTBYT it/dU Elk ijdbbEBLT 3StbTLISLT USTijS UTH 1LRAZ LS
£103STBr 16 3SLT13ETE, £TBLTLBL UT3S ETNErL 1£3516T,
' . Parameters in bold face are read/write d3St17 Elt 1tEL abi0,
.. >0bDEBLT UT3S 6EILLT 1£351D 1§ raifduLL 10 EijENErt L3516,

. obija1Lij3 ijdDDEBL BEDLT 13516 * Nxx”

High Level Serial Commands - SEMS Hardware

* read

- settings
+ conf

- calib

- diag

© raw

- rtclck

- mfginfo
- date

- time
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- store

Table 14: Response to ”read” Command

Parameter Meaning
bdbd Soy | . KTrS AdV3Ert rd| —abad 0Tkt
TSLE3STUYy ' ™ —LETSLL USEE3S aldUe IRb!
TSLE3S 1SY'. —LETS1LL USLE3S xk
TSLE3SIDRY.. . —LETSLL USLESS &L DRe >
TEbR JUy '~ —LETSLL UEDRiL afdUe Rb
TEbR 1SY' . —LETSLL UEDRIE xk
TEDR 3*DbRy. .’ —LETSLL UEDRiL At DRe >
TEDR RWTy. .’ —LETSILL UEDRIE O1LTTS ke DIEY
TEbRAITIUY —LETS1LL UEBRIE NGijLTT aldUe IRB!
L TOY [ —LETSILL NGijtTT aldUe IRB!
TORIj3 RITY .. 0bREIj3d1 O1LTTS 1L
ToT LY ON—=0 NT1a1T
i16 ijb3 Ey ;16 >dsb3 fd] >0> 1
it JU By ;16 afdU ray >0> 1
i16 ijBb3 iy ;1B >asb3 a1 >0> ;
iT6 bsby ;16 T sbit]
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Table 15: Response to ”settings” Command

Parameter Meaning
auto_rpt=0 1530 x£RA13 LELTBrT oL U ThijdbLe’ y1k  y1b
rpt_label=1 xtRATIEEILIP y1K y1B

sems__mode=0
sd__save=0
mono_size=230
save_intv=1
sheath_ sp=12.00

sampxs_ Sp=0.00

e’ yik y—adbd Utk _ yUijEBBIBr TT 1 DESENVETVta i
OBt DE3ZE 30 UD >Elle’ y1k  y1b

—dbd DIEBL3L] b bb

UESL 0B3L10EY 1B ULijdbLT

USLE3S UL3RATB3RD, , "¢, i

UEDRIL NGijt TT OL3RATB3e IRb, " ¢ 7 i

Table 16: Response to ”conf” Command

Parameter Meaning

cpc_a_typ=0 >0> 1 A0Rte’ y—>0>_ ' y13St1>0>  y abt
cpc_a_flw=0.350 >0> 1 afdu 1 >0> 1 4URLy13StL] >0>
cpc_a_pmp=0 OYDR fAd] —=>0> 0BT3EWLLe’ vy~ @ _yEiT
cpc_b_yn=0 >0> ; >AbBtij3tle’ y ad _yCiT

cpc_b_flw=0.350
impct_ trg=20.0
col_type=0
hv_ps_max=6000
hv_ps_pol=0
sh_rh_yn=1
smp_rh_yn=1
smplfe_yn=1

sxspmp_yn=1

>0> ; afdUe IRb

0DREIij3d1 &E1BTbr &1Trrt1 AEVSE

>disbb 4URLe’ v b, vy tb vy . b
—ElTbsb KIrsS Adi3Ert

KTrS Adi3Ert OalEqT3U

USLE3S xk ULBTA] oBT3EWLLe’ y @,  yEéLT
UEDRIL xk OLBTA] oBT3EWLLe” y—ad _ yELT
UEDRIL £aN obT3EELe’ v d _ yELT

UEDRIL NGijLTT OSBRoBT3EWELe’ v @ | yELT
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Table 17: Response to " calib” Command

Parameter

Meaning

hv_ps_slp=9962
hv_ps_off=7730
impct_slp=2539
impct_ off=-1072
press_slp=3159
press_ off=-1274
cal_temp=23.4
sheath_ c2=-11220
sheath_ c1=5016
sheath__co=-4722
sample_ c2=-4010
sample_ c1=2189
sample_ c0=-2364
sampxs_ c2=-2062
sampxs_ €1=2102
sampxs_ c0=-1498
excess_ €2=0
excess_ c1=0

excess_ c0=0

KTrS Adi3Ert 0auL | UsRRYU OYaRL
KTrS Adf3Ert 0aUL] URRIU T KTL3
0bREij3d1 UlarL

0DREij3d] TKTL3

OLTTS1k UYaRE

OLTTS 1k TKTE3

At BRLIE3S 1L LY1TBr £aN >EITi|E3[dBe >
USELE3ZS >

USLE3ZS >

USELE3ZS >

UEDRIL >

UEDRL >

UEDRIL >

UEDBRYE NGILTT >,

UEDRE NGILTT >,

UEDRYE NGIijLTT >

NGILTT > e 2BYU fa1 OWLTTS L iAEijssD U0 BT
NGIETT >, e 1BV0 fa] OLTTS 1L TAEi S UUT3 BT
NGETT > e 21BY0 fa OLTTS L TAEijSSD U0THDT
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Table 18: Response to ”diag” Command

Parameter Meaning

TSLE3SRUTY USLE3S OBROAULTe ¢, " i

TS OEYoL vy USLE3S AEfSt  0aUk(e ¢ ' i

TS OEot y OSLE3S AEfst, O0d@Ukle’c ' '
TEBRAITRUTY UEBRIL NGijETT O BR 0AU e’ ¢ | i
TGTOESE, v UEDRIL NGijETT AEISE . 0dUL(e’ ¢ ' i
TGTOESE, ¥ UEDBRL NGijt T AEISE - 6dUETe ¢ 7 i

S& RT LEijy, . . D> 0t33[br ] KTrsS Adi3Ert 0aUL] USRRIU
TLBT{ 3DRY.. .. KEEH L OWLTTS 1 OLBTA T AL DRLIEIS (ke >
TLBTT S3ly KEE3E] 0aUL] fA] KEEZEL OQLTTs 1L OLbTa]Te’ ¢’ ' i
T$ 3S1bv.. .. USEE3S ASL1DTT3a1 ALDREIEFS (ke >

Table 19: Response to ”raw” Command

Parameter Meaning

1S JU 1ey. . USEE3S aldU xEU xtEL[Bre’ ¢ ' i

™ JU {Ey.’ UEDR aldU xEU xtELTBre’ ¢ ' i

T4 JU EY . UEDRIL NGt TT aldU <EU <tELTBre’ ¢ @ i
ar 30U 18y, . NGijETT afdU <EQ xtEL[Bre’ ¢ ' 7i

TS 3BR 1EY. . USLE3S ASL1DTT3a1 <EU xLELTBre" ¢, 7 7
B RIT 1EY.." 0DREij3a1 xEU xtELTBre ¢, " 7

O RIT 1EY. .. OLTTS1k xEU xtELTBre e 7

S6 bdb Ey.. KTrS AdV3Ert —dpr3al Adi3y xEQe e 7
S8 ijsT 1EY KTrS Adi3Ert >811£b3 —db3d] xEUe ¢ * i
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Table 20: Response to "rtclck” Command

Parameter Meaning
clk_sec=12 >Vaijw OLijabLT
clk_min=49 >{@ijw —TBS3ET
clk__hour=10 >{dijw kads
clk_day=18 >{dijw DEU
clk_mon=09 >{dijw —db3S
clk_year=19 >{dijw ¢LE]

Table 21: Response to "mfginfo” Command

Parameter Meaning

TL{EIBS DY, | | OLTEY " sbik]

bir ULEly. —EBSFEI3S L CLEL

bfy DAB3SY, —EBSFEij3s 1L —dB3S

brr LEQy —EBSFEIj35 1L DED

BT 30RLy ON—U &URte’ yxtijllijsiE3[aD, | yOLTTS 1L TAEijSL D
31PUELY .. al{bUEt AL1Tdb

xtTRABTL 3 * LE3L" >dbbEBL, ~ .

xtTRABTL 30 “ 3[bt” >dbbEBL, ~°

xtTRABTL 3 " T3d1t" >ADOEBL, ~ AW’ e T3a1LT TE331BrT ET LLFESYIT TB NNOxL—i
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7.8 Data & Log Files

&St ON—O rt bt E3LT LE3E EBL Va@r 3L TET T3ARE1EZLT NoL1U LEU 3SE33SE UN—U Taf3UEILTT
15BBIBr T3ij1LE3LT LE3L BEDLL fAVLL]] &St LE3L BEDL TT bSBLTij T311br UT3S 35t " 6 —
—DD’ fA|bE3 &St Var 3VLT ElL T3a1LL 16 3St LE3L BEDLL f@/LLT b3St " >~ kb T Yar
favltq &St LE3E 3T Elt T3a1tL 1B 3St LE3 BEDLL @it {7 16 3St 3St ">~ LT LEIE
fayi ey,

DE3E EBL Yar 3/tBEDBLT T3E13 UT3S 3St 1BT315BLb3 30RE EBL TLIE! BsB it EBL £BL UT3S E
LE3t EBL 3Tt ijdlt EBL SE6L ~ LE3" ET 3St LG3LBTIAD

etr "ON=U 7 =3 LE3T,

ob ELLT37dB 3d 3St £1c 3it, 3SEL Elt 3S1kt DED 30RLT df LEIE 3] —1 1 x1a EbBL
xNUT£80 ASH1LTTE fas13S 3URE @F LE3E 3% " 1 C, i633STT T dbV0 ESETVE it USLD STIBr
3St UN—U UT3S EB @Vt aiTabst 3 ra{bE3

COMMON FILE HEADER

&St £1c, —1 1 x1 A EBL xNUT£AU 3L TEV SEoL 3St fa{ af T3E131Br UT3S E SLELE] EBL
SESTBr 1dUT af LE3E 1£YdU 3St SEELL], &St VET31dU 16 3St SEELL] ijdB3ETBT 3St ijdis b
SELELTBrT fal 3St LEZE 1dUT &St StELE]ijED oE10 LLREBLTBr db 3St SE1LUEL EBL Tdf%
UE(L ijdb3rsE31ab ar 3t UN—U T0T3tb, 1Y af 35t SEELE] YTBET T3E13 UT3S 3St SETS3Er
SETEI3L ©, .

NUGEDRIL af E 3k SEELE]

UN—IU e _aTa y B -
x e R T
0 0 0o o o oo o o0 0w

x

=00 T
. UarUEL ALqTIaB, 6.

. UN=UalibUE(L, ~ .
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_ UijEB >ab3rs1E31db
000000 ¢

_ Uijep &URt, TR DAUB

. UijEB —E( DIEe bbb _ "’

_ UijEB —Tb DIEe b _ _°

., Sb ;BT "’

. sTbarbteThij, "’

_ USLE3S UL3RATR3e RDI ™

_ Ad3El OlsbiTbr DEVEDe Thiji .
. UEDRIL NGijLTT Uk3RATB3e VR . _JFijdb3rsitia
_ UijEp &TbTbr. AE{IEITL

. KE1LUEL >ab3rs1E31db
0000000 ¢

_ UN—=U &0RE, xLijT1ij

. >ditbb AlRL. | b

. KIrS Aai3ert OaiE|T30. Oar3ieL

. KIrS AGViErt £1D73 '

. >0> 1 40Rt, —>0>_

. >0> 1 afdu &a0Rt, —>0> UEDRiL aldU
. >disbb aldu. UN—U UEbRiL afdUu
. >0> ; >dbbtij3tl, —d

. USEE3S xk ULBTAY ¢LT

. UEDRIL xk OLBTA] CLT

. UEDRIL £aN. 6LT

. UEDRIL NGIjLTTODR — @

. ODREIj3d1 &S1LTSAIL, |’

_ Olsbi1br, DIksTIAD >db3rs1E3[db

xo 0O 0O 0O 0O O OO O O u
_ DTK&TTaB >a11tij31db NBEiILL, —d
. TE3ap D10t —d
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_ >SE1rt1 a0rt, Oaidpisb

. TRT3LED &i1br ££Br3Seijbi .

. DAUBT3LED &5IiTbr ££LBr3Seijbi *
. DAUBT3LED &bk oDeijbi ' ”

. Ot DbITbr ATt VLYSTZe THij .

LOG File

&St Ydr 3t Lijd LT 3Tt T3EDRLL Eij316730 df 35 UN—U. NoL 03T 358 UN—U 31EBTT31ABT
f1db dk a1 badbad T[At, E btU TL3 af 3T TTij1LE3LL TBijisLTbr 3St Vdr 3k, DL1Ibr TijEE
BTBr 3St Var 3Vt 1Lijd1L T3St 1LrTBBIBr af LEIjS TijED EBL 3St TijED LT1tij31db, D{1br Hdbd
TIATBr 3St Ydr 3t 1Lijd1LT EBU ijSEBrtT 3d bdbd LIEDL3E] EBL 35t JaU TL3RATB3T

MONO File

ASt —17 1 3 T3a1LT 35k LELTBrT EBL TE33[BrT USTiE 35L UN—=UTT 16 =1 2 UobN bdLt,
&St -1 1 30t rAbE3TT6L10 TTBTIE] 30 3St fA 1D E3 dr 35t bdbd 3L T TESLL ab 35t UDijE]L,
&St StELL] Fa] 3St ABA 3T T ELLT3AG 3d 3St ijdbbadb SLELL] SE6L 3St ijETI1E3IAB
ijaL QIjTLB3T Fd{ 3Sk UN—U,

&St ijadls b SLELTBr1EL,

¢6, —— DD

kx —_0U>

badbd Tlfte REFTijlE TTAL, PEBADLILT
TSLE3STUe TSLE3S JAU 1E3, RDY

TSLE3S 1Se TSLE3STAU XLIEIoL SSDILT30
TSLE3SIDRe TSLE3S JAU 3LORLIEISIE, Ly >
TEbR JUe TEDRIL JaU, iRD

TEDR 1Se [EBRIL JAU X LIE3 6L SSDILTZ0
TEbR 3bRe TELRIEFJAU 3 DRLIE3S|L Lbr>
TEDR R1LTe TELRE JAU RILTTS 1L, DIEY
TEDRITYUe TEDRIL LG TT AU, RDI
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FGijE T U TSEE3ZS LGILTT _TF RILTTS 1L, OEijssb TUT3 bR

TORij3 R1Te TOREIj3a1 LTKLEBZEY RILTTS Ik, DIET

BT L1178 UN=U0 Nxx1x(

iT6 ijp3 Ee>0> 1ijasb3] LL11br TESL TB3LGE!

iT6 JU Ee>0> 1 Jau

iT6 ijp3 ie>0> ; ijasb3] LL{IBr TESL TB3LOEY

tbT bdlte UON-UbdLt, ’ ydk _ ybdba Tkt

TESE Th30e TEOL TB3L10EY TLijdbLT

TSLE3S TRe TSLE3S TL3RATES RO

TEDRGT TRe TEDRIL LGIETT TE3RATE3 RD!

DijRi] S13ie —=>0> SLE{3 iLE3 TSASVL L VETT3SED, | _JFijdb3rsitia
DijRij] TbRfe =>0> TEDRIL JAU 1E3, RO _TFijdb3rsitia

bijRij TE3fe =>0> TE3S1E3d1 JadU 1E3t, VRD _Tfijdb3rsitia

DIjRij ijpL3e =>0> ijabLLBTL] 3tDRLIEILTE, Lbr > _JFijdb3rsitia
DIijRi] TE33¢ —=>0> TE3LE3A] 3R 3LDRLIEIS L, Lbr > _JFijdb3rsikla
DijRij The —=>0> TL{IEY bbb IL] _JFijab3rsitia

DIijRIj L1178 =>0> Nxx1x( _Jfijab3rsitia

TSLE3SRU1e TSLE3S RSDRRAULY "¢ " i

TS OEiot, e TSLE3S 6Eiot, RAUL] '¢, |

TS OEYot, e TSEE3S OEVot, RAULY "¢, ' i

TEDRITRU1e TEDRL LG TTRSDRRAUL] "¢ 7 7 i

TUTOEVOL, e TEDRL LGIjETT OE/SE, RAUL], ¢ *

TGUTOEISE, e TEDRE LT 0BG, RAULY "¢’ ' i

$& RT LEijeijap31a¥ TL331Br fa1 STrs daV3Ert RAUL] TSRRIU

TLBTT 3DReLDRLIE3SIE dF SLESL RILTTS 1L TLBTATT

TEBTT $31°RAUL] AF SLE3E] FA] SLE3LL RILTTS1E TEBTANT, "¢, "'
TS 3S1De TSLE3S 3SL1DTT3a1 WELTBY, Lir >

RAW File

&St x1a 3t ijab3ETPT 35t 6B Thok13kL 1EU TijEB LE3E &St 116 LE3E 1T 1EU ijash3 LEIE
&St SLELL] fd1 3SE 1EU 3VLT 1B ELLT3[dB 38 3St ijdbbdb SLELL] SESL 3St ijEITI1E3AD ijck
L QIjTEB3T a1 3St UN—U,
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&St ijaisb SLELTBrTEkef@1E’ "’ 116 TijED .

U3E13DE3te 6 ¢ = —DD

U3EZATDEE kx — 0>

NBLDE3te ¢ ¢ =—DDi

NBLATDLe kk —— 00U

UijEBDTLIj31abe . yiR UijEB,* yDAUB UijED

USLE3S OlLTTe DIEY

USLE3S AtDRerDREIE3SIE Lir ji

USLE3S 10reESEIErt TSLE3S JaAU, RD

UStE3S ULtoe T3EBLE|L LEOTE3[AD af TSLE3ZS JAU LELTBrT
NGILTT 1ore TSLE3S LGk TT AU ESLIErE _TFijab3rs1tl UT3S RILTTS1L OEijssD TUT3EbR
NGILTT OLE®e TSEE3ZS LGij TTFaU TLLS _TFijab3rs1tl UT3S RILTTS1L OEijssD TUT3EbR
USLE?S xke x LIE36L SSDILTI0 TSLE3S yaU _Tf TBT3ELLa
>d/UEDR 10reESL1Ert ijdisbbyau, iR

>a/0EDR ULLoe T3EBLE|L LLSTE3AD df ijdisbb Jau

>AIUEBR  xke x LIE36L SSBILT30 _Tf [BT3ELL2

>AQIUEDR &t bRe3rDREIEISIE Lir ji _JF [BT3ELLa

UEBRCU 16r _Jfijdb3rsitia

UEBRCU ULLS _TFijab3rsitia

>0> 1" alUlgreEot|Ert >0> 1 JaU, Rb

>0> 1" ULtoe T3EBLE|L LLoTE3IAB df >0> 1 yaU' _Jfijdb3rsitia
UE3 &tbRe>0> 1 TEILIE3A13LDRLIEIS|, Ler> _[Fijdb3rsitia
>dbL &tbRe>0> 1 ijdbLtBTL] I DRLIE3S|L, Ler > _JFijdb3rsitia
>0>" ;" >Bbijlore>0> ; ijdbijtb3|E3[db Eor _Jf ijdb3rbsitla

>0>" ;" >BijULLoe >0> ;, ijabijtb3|E3[ab TLLS _TFijdb3rsitia
UN—=U N1181Te UN—U0 Nxx1x(i

—>0>" N1d|Te —=>0> Nxx1x( _Tfijdb3rsitia

0BREIj3T OWTTe LIKLLB3EY RILTTS I, DIEY

-6 kAe BIBTbSD STrS 6dv3Ert

—El KkAe DEITDHSD STrS 6di3Ert

;16" >b3T e 1EU >0> 1 ijash3T

;16 >B3T,
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;15 537
;15 >B3T”

RESULTS File

ASt LTSY3T 3k LijdllT1 3t TBoL 3L LE3E FA LEIjS TijED, &St 116 LE3E TT ijdbijkb31E31aB
LE3E &St StELL] fal 3St LTSY3T 3T B ELLT3AB 3d 3St ijdbbdb SLELL] SESL TRLIjTEY
OEVSET STEL TB 3SE THoLT1ab,

_ A1EPTFAVDE3ABT >a11Lij31abT

0O 0 0 0O OO 0O 0 O
x

_ DLTBLEUBr vy . tiRc 3. 3ESI

1= S

. >0>>d4b31br NQIjTtbijl. by ce> _e {LiReDRe >i_> iii
Ly T

LYol

A

ASt LTS3 3L ijalsb SLELTBrTEe FATE’ * 116 TijED .

U3E13DE3te 6 6 = —DD

U3E3aTbLe kx — _Usi

NBLDE3te ¢ ¢ =—DDi

NBLATBLe kk ——_ 00

UijEBDT1LIj31dbe . yiR UijEB,’ yDAUB UijED

USLE3S OLTTe DIEY

USLE3S atbRe3DREIE3SIE LEr i

USLE3S 10reESEIErt TSLEZS JaAU, RD

USLE3S ULtoe T3EBLE|L LELOTE3[AD af TSLE3S JaU LELTBrT

NGIETT 1ore TSLEZS LGijk TTyaAU ESLIErt _TFijdb3rstl UT3S RILTTS1L OEijsSb TUT3B
NGIETT ULEoe TSEE3ZS ki TTFaU TLES _TFijab3rs1Ll UT3S RILTTS1L, OEijssD TUT3bR
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USLE3ZS xke x LIE36E SSBILT30 TSLEIS yaU _TF TBT3ELLa
>AIUEDR  16re ESLIErt ijdisbb yau Rbi

>a/0EDR ULLoe T3EBLE|L LLOTE3AD df ijdisbb Jau

>AIUEDR xke X (LIE36L SSBILTI0 _T¢F TBT3EE [2

>AIUEDR &tbRe3kDRLIEISIE Lir ji _JF [BT3EVLL2

UEDRCU 16r _Tf ijdb3rsitla UEBRCU ULLS _Jf ijdb3rsikia >0 1I' aiUloreESLIErt
>0> 1 Jau RD

>0> 1" (Ltoe T3EBLE|L LLoTE3IAB df >0> 1 yaU' _Jfijdb3rsitia
UE3 &tbRe>0> 1 TEILIE3A13LDRLIEIS|, Ler> _JFijdb3rsitia
>dbL &tbRe>0> 1 ijdbLLtBTL] L DRLIE3S|L, Ler > _JFijdb3rsitia
>0> ;" >bij1ore >0> ; ijdbijtb3\E3[db Eor _Jfijdb3rsitia

>0>" ;" >BijULLoe >0> ;, ijabijtb3 E3[ab TLLS _TFijdb3rsitia
UN—=U N{181Te UN—U0 Nxx1x(i

—>0>" N{1d|Te =>0> Nxx1x( _[fijab3rsitia

0BREIj3T OWTTe LIKLLB3EY RILTTS I, DIEY

;16 DIE e RE{3Tij/t LTEDL3L] BEBADLI]T

;16 DIE

;16 DIE,
;16 DIE
;16 >abij ¢ ijabijtb31E3ab. _ ijij
;16 >abij

;16" >dbij’
;16 >abij ’

SCAN_AUX File

aSt 11 C 3L TTE IEjWUE|LT ijdbRE3T1 L 3k fa1BE3 1T dbY0 $TLL 3d Udw UT3S YL rEij0 TUT
*DT,
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SD Card
ast UDjE]L 3% TESTBr TT dbYU ESETVE I VL fd] ABA T4k Badlt, bad3rd TijEBBIBr,

&St UN—U STLTE T3EBLE]L UDjE1L, —Tij1d UD ijE1LT E1k TSRRALL TIBr E OTij1d 3d T3ERF
LE1L UD ijE1L ELER3t] &St UD ijEL ijEREIT30 TTVTBT3L 30, c;. 'BU TRELL VETT ijED It
£TEL &St UN—U ESTLT 3k FATDE3Zbr dr 3st UD >E1L3d it ald |, 1 UDjEIL TLELEYTT
TSRRITEL UT3S LEijS UN—U. a3, 37T TBRA1ZED3 3d 3516 dk TESTBr LEIE 3d 35St UDGjEL ite
falk (Lo asibr 3StijE1L 1 TSH331br LAUB 3Sk B35 bEb33d E6AIL ijd11sR3[br 35t UD >E{L

a3, xtfd1BE3ZBr 3St UD iEIL 1T 35t dbf0 UEU 3d ijdbRIL3LI0 L1ETE 3SE UD GEIL, TTEF
R0 LLIL3TBr 3SE ZLT 1T bA3 LhAsTS,

NoL03TBL EB UD GjE1L TT TBT3ENEL 16 3SE UN—U, E BrU 3t3G3 3t TT ESZADEINENU ij1LEZEL

et ot BTFUD UESLy 1K | &St ES3ADEZNHED rtbr1E3LL 3Vt bEDE SET3SE A ¢¢——DDY &Ca
USH(E ¢¢ LEBA3T 35t 30a ULE] LTrT3T —— LEBd3t 3St 30d ab3sS LTrT37 EBL DD Ltbd3t
3St LE3E LTrT3T 13k 3t OLE] Dab3s EBL LE3L, 3St VET330Ua Vt33:17 Elt E ijdb i TBE3[AB ar

E V£33t1 EBL E bsbit] ASITijdbITBE3AD TT STLL 30 LTKEED3E BYI3IRIE 3T ij1LEZLL
db 3st TEDL LEQ, &St 331 TET UT3S ! EBL 35k BSDIL1 TFEBTUTS . &St R1Ar1LTTIAb
ratTrdb v 3d 1 EBL3SED ;3 30 ; t3if YR3AD, . ASTT OLEBT3ISEILR. ' 3WLTIED ik
ijlLE3LL ab 3St TEDBL LED itrdlt E 37t £1101 dijijs1T

UD >E1L 3VLT T3E13 UT3S E SLELE{ e Tet AENVE . 1 3SE3 VTT3T RL13TBLD3 TBrA{EIAD T8ijS
ET 35t UN—O TE{IEV bbb it EBL EVY af 137 ijEVTI1E31AD ijat QijTeb3T 11 af 35t SLELLVIBLET
itr1b UT3S 3St SETS3Er ijSE1Eij3] ~, . &St VET31dU arf 3St SLELL] ijaB3ETRT 3St ijdisbb
SLELTBrT fA LE3E U133Lh iLau, &St ijdisb SLELTBrTElL 3St TEDEET3SE =1 1 afit,

7.9 Calculating Diameter Bin Limits and Total Number Con-

centration

&d WkkR LE3E 3k TTALT TOEVL] 116 TOT3 LIEDELIT ElL ~ & UT33LB 30 3St x1a a1 <N\
U1 £40as%3RS3 3LT FA LEIjS TijED, dbU 3St BTLRATE3 LIEDE3L]SEISLT E1L U133, ob d1lt]
3 ijEVijSVE3L 303EY bs b IL] ELE a1 odisbt ijdbijtb31E3ABT Fldb 3Sk TBhoL13tL TijED LE3E
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0as brel 3Sk LTEDL3E] ITh VTBT3T — a3t 3SE3 3Sk E11EU aF i1h T3 LIEDE3E T UTIV EYUEDT
SESE 17N bdlt Litbtb3 3SED 35t E11EU df BILRAIB3 LIEDBL3L]T 0d Tf E ON—O TijED SET
00000 3skb 35t 1T VT T3 E11ED UTYY SEsk. HOIHD + 0 E11EU LitbEB3T

a3k 3SEZ3SEATLITHEND © REFLI3 TP LIEDL3L] T3 8EISLT UALIL it ijElijSE3LL F1dD 3SE
OAVIErtT RILTISILT DRE1E3SILT EBL TSLESJAUTBLETSLL LY1IBr 3SE TEDRIBr 3Tbt
E3LEijS TTAL 11D LYTBr 3St ijabT aF 35t TijED, kdULoL] ijdDRETAD ar 38t LTEDHL3L] 11D
T 13 SEVSETiETijSYEZLL 10 3SE 61V 35£d 0 EBL 3St TTBRIL] ERR1AEIjS ds31TBLL 1£idU TBLE

JERLErittbeb3 UT3STB’ '~ X AStiLfdlt, 3SE TTORIL]ERR1AEIjS IL1AU T (LijdbbLBLLEL
ob d1LL13dijEVjSYES 3SE 1B TDT3T Fldb 35t (LRAT3L BILRATH3 LIEDHLIT Faldu 3SE T3LRT
as3ibLL itiag,

1 rTotb 1716 LIEDBL3E] ITbT3e LiijtR3 fd] 3St 3113 EBL VET3 fdl 116 [ 1B E TTAL LTT3171%31db
Urss UON00 3a3e7 bbb it af iThT ijED it ERR1AGTOEILL 3d E STrS Lritt df Eijijs1Eij0 10
RELFATDTBY 3St rtdbt3qTij ESL1Ere b3Sk iTh TIALT Ei1ds33SE TBT3

adl ] it30eeb 0 EpL OO0 3SE 176 LIEDL3L] ITBT3T BEU it ijElijsIELL F1db 3St TP DbIle

RATH3 LTEB 3 E11EU DI D00D00000,

00 000 O0I0[) = (D00 O00COIDO0[f O] OO0 Ooo;oooooo))/e

ast 3113 i1b itb13¢a1 1716 U EBL 3BEV 116 V113 fdl i1h UUIUD + OijED it ERR1AGTOEILL iU
000 000 [O0I0[O] = OO0 O00000000[o]P=000 000 Ooo[o]
OIC 00T [IO00[0000C + 0] = 00T 000000000[00000)°=00C 00T (00000[0C000)

USTijS TET 3SE rtdbL31Tij Ebr3S 1£3ULEB 3SE’ 3SeVETS 11D LIEDL3L] EBL 3k T3e TrijdbL
3adVET3 17D TTAL VT 1330 ERR1AGTDE3L USEL 3SE’ 3Se VETY 17D TTAL 113 UTH 18 TB 3SE d3Sk
LT1Lij37ab,
A TE3SHIEVSYERL 176 LTEDLIELTOT3T 30 ijEVijSYESL 3SE 3a3EV bbb i) ELE dlodisbt ijd
ijtb31E3[aBTe RET ijb i Tij ijtB3MOL3] ET TSAUB ILVal,
ATE3ISETROL3EL L LYarDR LE3E f1db 3St xNUT £&0 3Vt 30 ijEVijSYE3L 3SE TB3Lr1E3LL bSbr
it] EWLE EBL 8disbt, Dr3bt EB E11EU [000I00IN0[T] 3@ T3a1k 3St LdrDR SEVSLT 3SE3 UTHY
it BYIRITEL UT3S L LYarDR 3d ijEVijsVE3L 35St LTKE1LB3E! by it ijabijtb31E3db L 1B
LEIijS TR,

1000000000[0) = IoD(O0 Oooo- Dooome[+0p  (bo(ooo Dooe oo
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ad LL3t1bTbt 35St 3a3EY by b 1L 1ijabijt b3 E37ab ar REV3TijET RELijs ITij ijb Aok 13Sk LTEDLIE]
1EBrt BLETS1LL 10 3SE UN—UO fa@1 E rotb TijED, ELL &R EVY ijdbijtb31E37dbTe L1 ijEVijSTE3LL
fal LEijS 176,

1000r 0000 = %, 00000000000 - b booodoq

ad LL3|DTbt 3St 3a3EV E\LE ijdbijtb31E3[dbe DTij1dbr3k| TZSELL RE ijS1Tij ijbi dfF REE
ML T A6k 3St LTEDL3E] 1EPrt BLETS1LL 10 3SE ON—O @l E roLb TijEB, ELL &R ElV ijdb
ijtb31E31aBTe L7 ijEVijsTE3LL fal LEIjS ITh DSVIRITLL i0 3St i1 LIEDL3E] 1B BEBADLIET
TZSEWLL

J000C 0000 =00 3o, 0000000000[0) OO 00000O0[ 0 000 000000ooofo)f
ad Le3t{bTbt 3St 3a3EY 6dis bt ijdbijt b3 E3[dbe DTij1dbL3k 1 ijbs 1L RE ijsiTij ijbi af REE
3TjTLT d6L] 3St LTEDL3E] 1EPrt BLETSILL 10 3SE ON—O ral E r6Lb TijEB, ELL &R EiV ijdb
ijt B31E3TABTe L7 ijEVijSVELL FAT LEIjS ITD BSIIRITLL 103SE 1716 LIEDL3E b BEBADL3 T 3d
ISt 3STIL RAULY

j0l0r 0000 =00 ° 3o, 0000000000[0] OO D0DOO0C[) O 000 000000000[0)P=0

xtbtbit] 1f0ds ElL ijdbREPr 3St 1B3Lri1E3LL bsbit]dl dbt df 3St d3St] badbLb3[ df
3SE TTAL LTT3171631aD 30 EB TBLEREBLEDS DLETS L df 3SE TEDE RE1EDL3E] fd] LUEDRL ED
TBLEREBLED3 —>0> DLETS{TBr 3St 303EV bbb it ijabijtb31E31ab, 3St 3Uad OEVLLT Fdb 3SE
LTkt1£B3 RT3 B3] UTH abil Erltt TFEV REV3TTLT 1B 35t TEDRIL SEL LIEDBEILIT 1£30ULLD
St BIbTbLD EBL BEUTDbYD LTEDEI]T df 35t UN—U TijEB, of TTrBT3ijED3 by b it | ijdbijtB
3\E31aBT af REV3THVET LATT3EL E3 TTALT TOEYL] 3SED 3St DIbTHSD TijED LTEDLE3E] 35t 3SE
TBLEREBLED3 —>0> UT Tk iU HLETS1E DSIjS STrst ijdbijtb31E3[abT 3SEB 3SdTL ijEijs
YE3LL Fdb 35St UN—U LE3E 1Bd3St] THRAT3ED3 ijdbTILLIE3[dD 1B RL1FATDTBr 3STT 3URE df
TB3L1ij@DRETTAR TT 3SE3 E REV3ijit DIGL] BST3 it TBT3ENLL SRT3LED aF 35E JAU TRITI31
£TEL 3 LTOTLE 3SE REFTijiE TEDRIL JaU SRT3LED af 35t 30d ThT315DLb3T
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8 SEMS-OPC-Kit Setup and Use

8.1 SEMS OPC Kit Packing List

" ... TBij$ *DFAU TRIT3L]
® 35 1L TBYL3 31EDBTI3IAD fd] cxo—— 10>
" 3&1Tbr, ijAbLsijzIor 1810k . T6ijSoD G, . ThijS DG " f3 IVEijW

* 16 Y1bt L10L] BE3db 35iTbr EBL L3t 1BE! SASTIBr

* ARTHEY OE1ijik >abb3k] ' " 0,” ub, cxo——_ ¢ D

8.2 Flow Connections

_ TR 3SE R1ESTLEL 306 UED TRIT33E1 30 TRIT3 35t TEDRIL JAU 1£30LLD 35 UN—O
(10t 1@G EBL 3t 1B ¥Tbt 20> L0k,

. &St TEbRIL JdU RA13T ab 3St 16 V1Bt L10L] ElL REEVILY 38 3SE LT1Lij37db df ET|
Jao,

. WTE 3St iVEijW ijabLbij3ioL 351 TBr 3d E33EIjS 3SE adb3iks ar 35k TRIT33:1 3d 3St TBVL3
ar 3st L0k,

. TTE 3SE 361TBr TSRRITLL UT3$ 3t a73ijk TBT3EELL 30 TSRRVU L10 ET1 30 3k L10k1
RA13 REIRLPLTIjSYE] 30 3St Vabr EGTT dr 35t L10L] PLE] 3St TEDRIL db3ik3 dr 3St
L10L] &Edt ijE1L BA33d Aokl RILTTS1TAL 35 20> L10k1e Z RTIr .

7. >dbbtij3 3St as3iL3 ar 3st 16 Vbt L0k 30 3St TEDRIL TBL3 df 3St 10> $TTbr
3St 1VEijW ijabLij31ok 351 Tbr EBL 3St 31EBTI31AD 3% it R1A0TLEL 10 ;LijS3ty &St
T3ETBYLTT T3tV 31EBTI3IAD 35 1L TBijiSLLT E ijaBTijEY LLSijTBr 6dsL db 35t TRTTLE
38 bIBTDTAL RE3NjiL YATTLT ET 3St TEDRE JAU 31EBTIIABT Fdb 3St VE1rt] 3d
TDOEWL] LIEDE3L] 351TBr,
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SEMS DMA

Orifice OPC
Two-way VenF to
spiter ambient Figure 20: ON—(0 10>
C i, _—
In-line OPC sample flow dryer sag;‘; in Tij $Lb E3Tij

SEMS
sample in

SEMS-DrySize
or other Dry | e

Air Supply RSZSZ/gSB
to P

Power,

Figure 21: UN—U 10> RSUTE
ijEY RSA3A, VETLILL

8.3 Electrical Connections

. >dbbtLij33St 1> RAUL] ELER3L] TF bd3 15bbTbr ab iE33L10, &St 1E33L10 LakT ™~ 1&
SESt 3d it 1B 3SE TBT315DLb3 USED LTTbr 1> RAUL

. The battery will NOT charge inside the OPC. ¢as —i08 &7t 35t 16
ijISLEL TE33L100SErel

. Do not confuse the battery charger AC adapter with the OPC AC
adapter. ast0ElL 18 3SEL [EDL,

. The GRIMM OPC uses a non-standard RS-232 pinout. 1 £¢ &7t
3SE TBIfISLEL exo—— x| 3@ T0; LE3EijETVL 3d ijdbbtij3 3d 35t UN—U VER3AR
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8.4 Labview Setup

SEMS - 2100 v5.1.7.vi - | X

Figure 22: UN—U >db3r &Ei
. A1RLB 3St £Ei6TLU R1Ar ED EBL £3 35k UN—U ijdbbtLij3
. &s1p dk 3st UN—0JaU,
. cd3d3stx UN—U>db3rsE3/db” 3Ei ETTSAUB b alr, | .

. 0B 3Stx N3L1BEY >abDSBTE3AB” 3EI THikij3x | D 10>" EBL 3SED TEILIj33SE 1Lk
EBED? >1— RAT3STLL 10 3SE 10>,

7. of 3SLTBLTIE3AT ILTTLL 3SE >1— RA13351BT rtth, ijdDbSBTIjE3AD SET ThijijktLLL,
13SEUTTE, ijStijW 3SE3 3STT TT 3St ijd11kij3 >+ — RA13 EBL, TF 3SE3 fETVT 3@ 1+ 3St
R1AIVED, ijSLijw3SE33SE ijalkijz <t ., 3@ 10 ijEIVETT ILTBr TEL, EBL 3SE33SE
10> SETRAULTe iE33 0 At 1>,

T of > VrSITT rkkb, EBLUIETN UTW TSAU SRVEILYELx 10> ¢ DDLIENT . alr., ..
&STT3E1 1SAUT Eff ijs L3 £1181T F1db 35St 10>
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. 1 TOEY REBLY 3a 3St TrS3ar 3Skx USs3LAdUB” 1633db UTYY RARSVE3L UT3S EB 10>
ijdb31ai brbs UT3S 351kt dR3[APT 10> 10> 1aa EBL 10> 0&;. 16 IBLTijE3A]
Trs3 b3 3d 3STT BLBS 3816 1LL 1F 35t 10> TTij511£630 LGRLTLBIjTBr EBU af 35t
81T LE3BLL TP 3Skx 10> ¢ D DE3ENT” 3E1. £ET3I0, 3SEL TT E TYTLE] 30 ELUST3
3St TTAL af RE3TijIET BLETSEL 10 3SE 120> EBL LTTRVEULL 1B 3St r1ERSTBr 3EIT 30
11331 DE3ijS 35t UN—U, &St LEFELY3TT ., EBL 3Sk BEV3ELL LE3E TT TEOLL 3a 3it,

. as1b 3St UN—UJau anp,

. as1b 3St 10> ab b 35t bLby, ¢ &St UN—UJED it 16 adbad dl TijEBBTBr DAL,
&d ijdDbREL 35St LE3E db 3St TEDBL r1ERS 35t UN—U — 104 it 16 TijEBBIBr ALt
&STT UTI ES3aDESTE0 1LrTh 10> TijEBBIBT,

* &SE3TT B 3St TE3LR 1L=6T1LL &St 10> ds3Re3 UTH bdU ES3ADETEND RARY
YE3E 3Skx >dhij 6T DIE”, * &d3EY UijEB >abij”, x 11LE ST DIED’ x &d3El UijEB V{LE
x AdYst 6TDIE", EBLx AA3EVUijEB Adist” T613EITAF3SEx UN—U <LTSI3T 3E0.
&STTTT 3164 ET YaBr ET 35k 20> TT THEBBIBr, USE3SE] 35k UN—U TT TijEBBIBY d116
bdbd badlt,

. DE3E Ui ES3ADE3NEYU i+ TESLL 33 £13SE1 3SE TijED 1 bdbd 3ike [ bdbd TESL TT
ap
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SEMS - 2100 v5.1.7i _ o %

Figure 23: UN—U 20> DL3IETIT &E

8.5 Output File Changes

RAW File

St x1a 3k ijab3ETBT 35t B Thok 13kl 1EU TijED LE3E, ASETL E1t 3St ijSEBrLT 3d 3St ijdk
$Db SLELTBrTFdb 35St 10>efdl E’’ 11D TijED . U3E13DE3Le ¢ ¢ ~—DD

U3E3aTbte kx — _U>i

NBLDE3te ¢ ¢ =—DDi

NBLATBLe kk, —— 00

UijEBDTLij37dbe . yiR UijEB, * yDAUB UijED

USLE3S OLTTe BIE]

USLE3S &tDbRe3DREIESIE LEr i

USLE3S 18reEoL|Ert TSLE3SJAU, YRDI

UStE3S ULtoe T3EBLE|L LLOTE3[AD df TSLE3S JAU LELTBrT

NGIjETT YOre TSEE3S LGijk TTFAU ESLIErY _JFijdb3rs1tl UT3S RILTTS L SEijsSB TUT3L bR
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NGIETT ULEoe TSEE3ZS Lije [T AU TLES _TFijab3rs 1Ll UT3S RILTTS1L, OEijssD TUT3HbR
USLE3ZS xke x LIE36E SSBTLT30 TSLEZS JaU _TF TBT3E LLa

>AI0EDR 16re ESL1Ert ijdisbbJadU, Rbi

>a/0EBR ULLoe T3EBLE|L LLSTEZAD df ijdisbb Jau

>A/UEDR xke X LE36L SSBILTI0 _TF TBT3EL L2

>AIUEDR atbRe 3 DREIE3S L Lir ji _TFTBT3ENLLa

UEDRCU 16r_Tfijdb3rsitia

UEDRCU ULLS _TFijab3rsitia

>0> I' alUl1greEst|Ert >0> 1 JaU, Rbi

>0> 1" ULkse T3EBLE|L LLoTE3AD af >0> 1 JaU _f ijdb3rsitia

UE3 &tbRe>0> 1 TE3LIE3A] L DRLIEISL, Lbr> _TFijdb3rsitia

>dbL &tbRe>0> 1 ijdbLLtBTL] 3 DRLIE3S|L, Ler> _JFijdb3rsitia

>0>" ;" >Bijlore>0> ; ijdbijtb3|E3[db Eor _Ifijdb3rbsitla

>0> ;" >BijULLse >0> ;. ijdbijtb3E3[ab TLLS _TFijdb3rsitia

UN=U N{181Te UN—=U Nxx1xi

—>0>" N{1d{Te =>0> Nxx1x( _Tf ijdb3rsitla

0DREIj31T O1LTTe LTKELILB3EY RILTTS L, DIE]

D>AD> DD> k>"' k>" DEI' o£I' k £4dijeidijE3[Ab bsbit]_ 3. . 2i caer|EoF
BL3ij FEij3a1_ " LLFESTR, BA3LTEL Thijash3dlti N11et11d1ijdlL]’ DLEBT bA L{1d]
OiE33e REVijB3303ET 1E3310 obe REijtB3 B d3d] ijs11Lb3ijdbTsR3[Ab df [b3L1BE! TEDRIL
ET RSDR STSEND "¢ ' i &tbRefldb dR3[ABEY TLBTd] Ltr > |k Atfd O1LT DT] <ETb 0o
0 atlrS30 Adl k Kk TALbR TE£E33SLE £aBrT3slh kiTrS3aldU_xe Uaidu alo O0—°
0— 0— " O0— 0—ijobS&Sd xLTRD,’ Rb, " Rb &>dsb3ST VET ' ST VET ||

ST YET. ST VET” Y@ VET ' Va@ VET ..
Y@ VET. V@ VET™ —IPp kAe DIBIbsb STrS 6ai3Ert
—El kAe BEGTBYD STrS 6adl3Ert

;16 >B3[ e 1EU >0> 1 ijdsh3T
;16 >b3T
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;160 >B3T,
;6 >B3T
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9 Maintenance

9.1 Cleaning the Pre-Impactor

. ~t3ijf@rrtbr 1T TPLTIE3LL 10 EB TBij1LETE TP 3St DLETSILL RILTTS 1L L16R Eij1aTT
3St TBREIj3a], ASTTIjED it bdb13altl db 3St F1db3 REBLY af 3St ijdb31di Tar3UE L.
of 3St TBLTIjE3A1 ETTATE3LL UT3S 3St TOREIj3a1 RILTTS 1t iiSEBrLT Adb rikth 3d
LL, 3Stb Uas —i U4 ijiLED 3St TBREIj3d]

. Adij'LEP 3St TBREij3d1 itrb i03%1b1br dk 35t UN—U ijap31ay Taf3UEL EBL 3St
UN—O T3TLVF

. 1BTij1tU 3SL 1asbL LTTWE3 3St 1d33dD df 3Sk TbREij3d1 1dL0 b3V 3St. RE3TIED
it TEREIE3LL, &St TOREIj3d] RVE3L TT 3St JE3 TS 1FEijk E3 3St £BL af 35t 3EW 3STB
1L 3SE3 UET U6T3 (L adstL f1db 3St SAsTIbr,

. >YLEDB 3St TBREIij3a1 RVE3 UT3S E VB3 Ftt ijid3S EBL ©LISERA! 1§31 ijitEBTBr
3St TBREIj3d] RVE3L E 6k10 YTrS3ijde3br af 1RTLAAD STrS OEijssb rlLETL jEB it
ERRVTLL 3a 3St TBOREIj3d1 RYE3 3d {LLbijk REV3TIjiE 1dbbBijt,

. of 3St TBREij3d] 1dLU SET EijijsBSIEZLL RE3TijSVESL DEZ3L] dl Tf 35t Uk3 ERREE]T
REZEVU ifaijwel, LTTijapbtij33st idL0 Fldb EfY 35116r, VEILITBr 3St 35iThr fdl
LETU (LETTED Y0 EBL ijiED 3St idL0 STTBr BLISEDRAY

* . 1Bijk 35t RVE3 EBL 1AL0 EL ij/LEB, 3St LTTW BST3 Ik 3[rS3tbtl Tbsri0 EBL UTH

LT3 LT1LI310 ErETBT3 E OL3EY T3AR TBTILEL 3St TOREIj3A1 1dL0 Td 3SE3 35k TOREIj3d1
RYE3E TT EYUEUOT ija1kij3'0 RATI3IABLL,

. Make sure to mount the impactor upstream of the charge neu-
tralizer (or other charger) and downstream of the sample flow

dryer (if present). Failure to do so will affect the quality of the
measurement results.
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