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Electromagnetic Compatibility (EMC)
United States

This product  is cla ssified as a  digit a l device used exclusively as indust r ia l, commercia l, or  
medica l t est  equ ipment . It  is exempt  from the t echn ica l standards specified in  Pa r t  15 of the 
FCC Rules and Regula t ions, based on  Sect ion  15.103 (c).

Europe

All in format ion  concern ing E MC standards will be in  the Decla ra t ion  of Conformity and 
these st andards will change as the European  Union  adds new requ irements.

S
Safety and Regulatory

Information
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Safety and Regulatory Information
Your  Ser ies 200 UV/VIS Detector  was manufactu red and t ested a t  the PerkinElmer  facility 
in  Shelton , Connect icut . The following Safety and Regula tory In format ion  is provided for  
your  in format ion  and shou ld be read before proceeding to the insta lla t ion  sect ion . 

Symbols and Conventions Used in this Manual

The following graph ic symbols and graph ic text  formats are used in  th is manua l to set  apa r t  
impor tant  sa fety in format ion.

A w arn in g  in dicate s  an  ope ration  that cou ld  
cau se  p er son a l  in ju r y  i f pre caution s  are  n ot 
fo llow e d.

A cau tion  in dicate s  an  ope ration  th at cou ld  
cau se  in st r u m en t  d a m a ge  i f pre cau tion s  are  
n ot  fo llow e d .

Note s  e m ph as ize  s ign ifican t in form ation  in  a  
proce dure  or de scription .
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Symbols Used on the Instrument

There a re two differen t  types of warn ing symbols tha t  appear  on  the inst rument .

Addit iona l graph ic symbols used on  the inst rument  a re the following:

Figure S-1.  Additional symbols used on the instrument.

Th is  sym bol in dicate s  an  ope ration  (or con d i-
t ion  on  th e  in stru m e n t) th at cou ld  cau se  p er -
son a l  in ju r y i f pre cau tion s  are  n ot fo llow e d. 
Th is  can  be  any  type  o f h azard .
Wh e n  you  se e  th is  sym bol, re fe r to  th e  sa fe ty  
page s  in  th e  m an u al for fu rth e r in form ation .
Con su lte r le s  docum e n ts  d’accom pagne m e nt.

Th is  sym bol in d icate s  th e  dan ge r o f e le c tric  
shock , i f pre caution s  are  n ot fo llow e d, du e  to  
th e  pre se n ce  o f h igh  vo ltage .

Atte n tion . Risqu é  de  ch oc  é le c trique .

Alternating voltage.

Protective conductor terminal.

Indicates the off position of the main power switch.

Indicates the on position of the main power switch.

This symbol indicates a hot surface.
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Warnings/Labels on the Instrument (Label Location on Rear Panel)

Figure S-2.  Location of labels on the Series 200 UV/VIS rear panel.

Label No.
(in photo) Explanation

1 Safety in forma t ion

2 Inst rument  name, par t  number , ser ia l number , CE  mark

3 Fuse, voltage, frequency and power  in format ion

4

CAUTION

Do n ot  re s tric t  a ir in take  or e xh au st

Atten tion : N’obstru e z pas  l’arrivé e  ou  l’é vacu ation  de  l’a ir.

5

WARNING

Grou n din g  c ircu it con tin u ity  is  v ita l for safe  ope ration  of e qu ipm e n t. 
Ne ve r ope rate  e qu ipm e n t w ith  grou n din g  con du ctor d iscon n e cte d.

Dé bran ch e r le  cordon  d’alim e n tation  avan t d’ou vrir da  con tin u ité  de s  
m asse s  e s t e sse n tie lle . P ou r u n  fon ction n e m e n t san s  dan ger. Ne  jam ais  u ti-
lise r l’é qu ipm e n t s i  le  fi l de  te rre  n ’e st  pas  raccordé .

6

WARNING

For protec tion  aga in s t  fire  h azard , re p lace  on ly  w ith  sam e  type  an d ratin g  
o f fu se .

Afin  d’assu re r la  prote ct ion  con tre  le s  risqu e s  d’in cen die , re m place r 
u n iqu e m e n t par u n  fu sible  de  m êm e  type  e t de  m êm e  cou ran t n om in al.

7

WARNING

To avoid e le ctrica l sh ock , d iscon n e ct  pow e r su pply  be fore  ch an gin g  fu se . 
D iscon n ec t su pply  w h e n e ver cover is  re m ove d.

Ave rtisse m e n t: Afin  d’ev iter le s  risqu e s  d’é le ctrocu tion , m ette z l’appare il 
h ors  ten s ion  avan t de  ch an ge r le  fu s ible . Me tte z l’appare il h ors  te n sion  
ch aqu e  fo is  qu e  vou s re tire z le  cou ve rc le .

1
2

3

7654



Safety and Regula tory In forma t ion Sa fety and Regula tory In forma t ion

S  - 5

Warning for Front Panel

You may need to open  the fron t  panel to r eplace a  lamp. Chapter  7, Main tenance, expla ins 
th is procedure. The following illust r a t ion  con ta ins sa fety in format ion  for  the procedure.

Figure S-3. Front Panel with door open (for a lamp replacement)

Tu rn  th e  De te ctor pow e r sw itch  to  th e  OF F 
pos it ion , and  un plu g  th e  AC lin e  cord  from  th e  
AC ou tle t  be fore  loose n in g  th e  Alle n  bo lt .

Allen bolt and Allen wrench 
used in lamp replacement 
procedure.

Location of label
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Electrical Warnings – General

Th e  in s tru m e n t sh ou ld  be  u se d  accordin g  to  
th e  in s tru ction s  p rovide d  in  th is  m an u al. If 
u se d  o th e rw ise , th e  prote c tion  prov ide d  by  th e  
in s tru m e n t m ay be  im paire d .

Con n e ct th e  in s tru m e n t to  an  AC lin e  pow e r 
ou tle t  th at  h as  a  prote c tive  grou nd con n e ction . 
To  e n su re  sa tis fac tory  an d  safe  ope ration  o f 
th e  in s tru m e n t, i t  is  e s se n tial th at th e  p rote c-
t ive  grou nd condu ctor (th e  gre e n /ye llow  le ad) 
o f th e  lin e  pow e r cord  is  con n e cte d  to  tru e  e le c-
trica l grou nd. Any  in te rru ption  o f th e  prote c -
t ive  grou nd condu ctor, in s ide  or ou ts ide  th e  
in s trum e n t, or d iscon ne ction  o f th e  prote c tive  
grou n d te rm in al m ay  im pair th e  prote c tion  
provide d  by  th e  in s tru m e n t.

Do  n ot ope rate  th e  in stru m e n t w ith  an y  cove rs  
or parts  re m ove d .

Do n ot a tte m pt to  m ake  ad justm e n ts , 
re p lace m e n ts  or re pairs  to  th is  in s tru m e n t 
e xce pt as  de scribe d  in  th e  accom pan yin g  Use r 
Docu m e n tation .  On ly  a  P e rkinElm e r se rvice  
re pre se n tative  or s im ilarly  tra in e d  an d 
au th orize d  pe rson  sh ou ld  be  pe rm itte d  to  
se rv ice  th e  in s tru m e n t.

Use  on ly  fu se s  w ith  the  re qu ire d  cu rre nt ratin g  
an d  of th e  spe c ifie d  type  for re p lace m e n t.

Whe n e ve r i t  is  like ly  that the  e le ctrica l prote c -
t ion  o f th e  Se rie s  200 UV/VIS De te c tor h as  be e n  
im paire d , pow e r th e  Se rie s  200 UV/VIS De te c-
tor o ff, d iscon n e ct  th e  lin e  cord  from  th e  e le c-
trica l ou tle t , an d  se cure  th e  in s trum e n t aga in st  
an y  u n au th orize d  ope ration .
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Observe the following gu idelines for  elect r ica l safety:

• Service on elect r ica l componen ts shou ld be performed on ly by a  qua lified PerkinElmer  
service represen ta t ive or  similar ly t r a ined and au thor ized person . 

• Always turn  off the a ll componen t s to the Ser ies 200 UV/VIS Detector  and disconnect  the 
power  cord from the elect r ica l ou t let  before you  remove any covers.

• Never  opera te the Ser ies 200 UV/VIS Detector  with  any covers or  pa r t s r emoved.
• Use on ly fuses with  the requ ired curren t  r a t ing and of the specified type for  r eplacement . 

Do not  use makesh ift  fuses or  shor t -cir cu it  the fuse holder .
• The inst rument  is to be posit ioned in  a  clean  area  free of dust , smoke, vibra t ion , and cor-

rosive fumes, out  of direct  sun ligh t , and away from hea t ing or  cooling unit s or  ducts.
• The inst rument  must  be posit ioned so the power  switch  on  the rea r  panel can  be easily 

reached by the opera tor .
• There must  be an  adequa te and stable power  source for  a ll system componen ts. 

Th is  in s tru m e n t con ta in s  a  lith iu m  batte ry  
th at prov ide s  backu p pow e r for re ta in ing  data  
s tore d  in te rn a lly . Th e re  is  a  dan ge r o f batte ry  
e xplos ion  sh ou ld  th e  batte ry  in adve rte n tly  be  
re p lace d  w ith  an  in correct  type  or m ode l o f 
li th ium  batte ry . Th e  batte ry  m u st be  re place d  
by  a  P e rkin Elm e r se rv ice  re pre se n tative  or 
s im ilarly  tra in e d  an d au th orize d  pe rson . Th e  
e xpe n de d batte ry  is  to  be  d ispose d  of in  
accordan ce  w ith  the  batte ry  m an ufactu re r's  
re com m e ndation s . 
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Environmental Considerations

The Ser ies 200 UV/VIS Detector  was designed for  indoor  use and will funct ion  cor rect ly 
under  the following ambien t  condit ions:

Te m peratu re 10 – 35 °C

Relative  Hu m idity 20 – 80% n on con den s in g

Alt itu de 0 – 2000 m

Safe  ope ration 5 - 40 °C

Do n ot ope rate  th e  Se rie s  200 UV/VIS De te c tor in  
an  e xplos ive  a tm osph e re .
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Internal Warning Labels

WARNING Ultrav io le t  radiation  from  th is  de vice  can  
cause  e ye  in ju ry; w e ar su itable  prote ctive  
gogg le s  w h e n  ch angin g  or adju s tin g  th e  
lam p.

If th e  de te c tor has  be e n  ope rate d  re ce n tly , 
th e  lam p asse m bly  w ill be  ve ry  h ot. Ch e ck 
care fu lly  be fore  tou ch ing  to  avo id  pe rsonal 
in jury . Re place  lam p w ith  P e rkin Elm e r part 
n um be r N292-0149.

NITROGEN
INPUT

3 PSI MAX.

Do n ot e xce e d  3 P SI for Nitroge n  in p u t

Hot
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Nitrogen Purge

In  some cases (for  example, in  cold rooms or  when  opera t ing a t  wavelengths of 200 nm or  
lower ), it  is recommended tha t  you  purge the monochromator  (via  the purge in let ) with  pur i-
fied n it rogen  dur ing use. The flow of n it rogen  gas will help reduce or  min imize thermal 
expansion /con t ract ion  of the monochromator , and, in  cold rooms, preven t  moistu re from con-
densing inside the monochromator  housing. Use on ly connect ing tubing tha t  is fr ee of soft en-
ers or  plact icizer s. Purge with  n it rogen  a t  approximately 1-2 psi. (3 psi maximum). Allow 10 
to 12 minu tes for  the monochromator  to become completely filled. Con t inue th is n it rogen  
flow while the inst rument  is in  use. Purging is pa r t icu la r ly impor tan t  when the inst rument  
is r emoved from a  cold room and placed in  a  h igh-humidity room a t  ambien t  tempera tu re.

Detector Flowcell

The st andard 12 µL flowcell has a  normal flow of 1 mL/min  of 50/50 ACN/H 2O. For  addi-
t iona l in format ion , r efer  to Chapter  7, Main tenance for  the specific procedures on  flowcell 
ma in tenance.

If bu ffe rs  are  be in g u se d , flu sh  th e  flow ce ll 
w ith  w ate r to  re m ove  a ll bu ffe rs  prior to  
m ain te n ance . Bu ffe r m ay  pre c ip ita te  an d  
c log  th e  flow ce ll.

F low ce ll backpre ssu re  sh ou ld  n ot e xce e d  500 
ps i . Dam age  to  the  flow ce ll an d de te c tor 
occu rs  a t  h igh e r pre ssu re s .

Do  n ot ove rtigh te n  th e  flow ce ll con ne ctions . 
Dam age  to  th e  flow ce ll cou ld  re su lt .



Safety and Regula tory In forma t ion Sa fety and Regula tory In forma t ion

S  - 11

Storage Conditions

The Ser ies 200 UV/VIS Detector  may be stored under  the following condit ions:

• Ambien t  tempera tu re is –20 to +60 °C
• Ambien t  rela t ive humidity is 20 to 80% noncondensing
• Alt itude is in  the range 0 to 12 000 m

Dimensions and Weight

The physica l dimensions of the Detector  a re:

Weigh t : 11.4 kg (25 lbs.)

Heigh t : 16.7 cm (6-9/16 in .)

Width : 33.8 cm (13-5/16 in .)

Depth : 48.6 cm (19-1/8 in .)

Additional Electrical Considerations and Warnings

Installation Category

This inst rument  is able to withstand t ransien t  overvolt age according to Inst a lla t ion Ca te-
gory II a s defined in  IEC 1010-1.

Pollution Degree

This equipment  will opera te sa fely in  environments tha t  con ta in  nonconduct ive foreign  mat-
ter  up to Pollu t ion  Degree 2 in  IEC 1010-1.

Observe the following gu idelines:

• Service on elect r ica l componen ts shou ld be performed on ly by a  qua lified PerkinElmer  
service represen ta t ive or  similar ly t r a ined and au thor ized person .

• Be sure the power  cord is the correct  one for  your  labora tory. The line cord used must  
meet  the nat iona l sa fety agency’s gu idelines for  the pa r t icu la r  coun try of use.

• Some power  cords ava ilable from PerkinElmer  a re illust ra ted below:

Do n ot ope rate  th e  in s tru m e n t w ith  an y  cove rs  
or parts  re m ove d .
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Susceptability to RF Interference

The Ser ies 200 UV/VIS detector  complies with  the EMC standards for  RF  emission .  How-
ever , it  has a  small RF  suscept ibility.  An  RF field st r ength  of 3 V/M in  the frequency range 
of 80 to 1000 MHz may cause a  1 x 10-3 AU deflect ion  on  the chromatograph ic baseline. Th is 
implies tha t  if a  device, such  as a  5W walkie-t a lkie ca r r ied by a  secur ity guard, is used a t  a  
distance of 10 feet  from the detector , a  spike or  peak on  the chromatograph ic baseline of 1 x 
10-3 AU may occur . If you  a re concerned tha t  such  an  even t  may occur , we recommend tha t  
wa lkie-t a lkie r est r ict ion  not ices be posted in  the labora tory. Cell phones, beepers, and other  
simila r  devices opera te in  a  much  h igher  fr equency range and do not  cause in ter ference. 

Fuses

The following fuses a re in  the power  en t ry module to protect  the inst rument :

100, 120, 220, 230/240 VAC a t  50/60 Hz: 1.6 Amp, Type T (H - h igh  in ter rupt ing capacity), 5 
x 20 mm, 250V ra ted, P /N 0999-1690. 

Use the 240V select ion  on  the power  en t ry module for  230/240 VAC nomina ls.

Note Se rv ice  on  e le c trica l com pon e nts  sh ou ld  be  pe rform e d 
on ly  by  a  qu alifie d  P e rkin Elm e r se rv ice  re pre se n tative  
or s im ilarly  tra in e d  an d au th orize d  pe rson  Th e  fu se s  in  
th e  pow e r e n try  m odu le  can  be  ch an ge d  by th e  u se r.

North Am erica
NEM A-5-15
0998-8986

Europe
C EE 7
"Schuko"
0999-1415

Europe
Sw itzerland
0999-1413

Europe
Ita ly
0999-1422

Old British S tandard
BS 546   
India
0999-1423

British Standard
BS  1363   
United K ingdom
0999-1414

Austra lia
ETSA S/86
0999-1417

Israel
0999-1424

D enm ark
0999-1416

Japan
0999-1425
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Quality Control/Good Laboratory Practices

Quality Control

The user  shou ld develop appropr ia t e qua lity con t rol procedures for  the Ser ies 200 UV/VIS 
Detector  to ensure su itability for  it s in tended use. These procedures typica lly consist  of per i-
odic per formance ver ifica t ions and rou t ine inspect ions and su it ability test s.

Certificate of System Control

Each  Ser ies 200 UV/VIS Detector  is ca refu lly bu ilt  and test ed in  a  con t rolled system in  
accordance with  the requ irements specified in  it s applicable PerkinElmer  F ina l Assembly 
and Test  Specifica t ion.

Each  inst rument  is cer t ified to meet  it s funct iona l and per formance specifica t ion  upon  
release to shipment . The in tegr ity of th is qualit y system is rou t inely audit ed and is cer t ified 
by the Br it ish  Standards Inst itu t ion  as meet ing a ll requ irements of ISO 9001:1987.

Instrument Performance Verification (IPV)

To main ta in  funct iona l per formance, PerkinElmer  recommends a  yea r ly Inst rument  Per for -
mance Ver ifica t ion  (IPV) of the Ser ies 200 UV/VIS Detector  and it s other  system compo-
nen t s by a  PerkinElmer  Service Engineer  to ensure it s opera t ion  with in  published 
specifica t ions. These tests consist  of measur ing the most  impor tan t  UV/VIS character ist ics 
such  as noise dr ift  and wavelength  accuracy. Cer t ifica t ion  is ava ilable for  regu la tory compli-
ance. Contact  your  loca l PerkinElmer  Sa les and Service office.

Routine Inspection and Suitability Test

Prior  to any sample ana lysis, a  system su itability t est , which  closely resembles the in tended 
assay, shou ld be per formed to ensure tha t  the LC system is opera t ing with in  established cr i-
ter ia  (e.g., peak resolu t ion , peak asymmetry, precision, r eten t ion  t ime, column pla te coun t , 
pressure limit s, signal/noise r a t io, et c.)

While the Universa l Test  Mix (UTM) P /N 0089-0893 can  be used for  a  system check, we rec-
ommend tha t  you  develop a  sepa ra te system su it ability t est  and acceptance cr it er ia  for  each  
of your  assays.

Hazardous Chemicals

Before using mobile phase solven t s, you  shou ld be thoroughly familia r  with  a ll haza rds and 
sa fe handling pract ices. Observe the manufactu rer ’s recommenda t ions for  use, storage and 
disposa l. These recommenda t ions a re normally provided in  the mater ia l sa fety da ta  sheets 
(MSDS) supplied with  the solven t s.
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Definitions in Warning for Hazardous Chemicals

Som e  che m ica ls  u se d  w ith  th is  in s tru m e n t 
m ay be  h azardou s or m ay be com e  h azard ou s  
a fte r com ple tion  o f an  an alys is . Th e  re spon s i-
ble  body (e .g ., Lab Man age r) m ust take  th e  
n e ce ssary  pre cau tion s  to  e n su re  th at  th e  su r-
rou n din g  w ork place  an d in s tru m e n t ope ra-
tors  are  n ot e xpose d  to  h azardou s  le ve ls  o f 
tox ic  su bstan ce s  (ch e m ica l or bio log ical) as  
de fin e d  in  th e  applicable  Mate ria l Safe ty  
Data  Sh e e ts  (MSDS) or OSHA, ACGIH, or 
COSHH docu m e n ts . Ve n tin g  for fu m e s an d  
d isposa l o f w aste  m u st be  in  accordan ce  w ith  
a ll n ation al, s ta te  an d loca l h e a lth  an d safe ty  
re gu lation s  an d law s .

Respon sible  body: “Individua l or  group responsible for  the use and main tenance of equip-
ment , and for  ensur ing tha t  opera tors a re adequa tely t ra ined.” [per  IEC 
1010-1, Amendm ent  2]

Ope rator: “Person  opera t ing equ ipment  for  it s in tended purpose.” [per  IEC 1010-1, 
Am endment  2]

OSHA: Occupat iona l Sa fety and Health  Admin ist ra t ion (Unit ed Sta tes)

ACGIH: Am er ican  Conference of Governmenta l Indust r ia l Hygien ists

COSHH: Control of Substances Hazardous to Health  (Unit ed Kingdom)
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Series 200 Operating Precautions

To protect  yourself from harm and to preven t  ma lfunct ion ing of the system, please observe 
the following gu idelines when  opera t ing the UV/VIS Detector :

• Before using the inst rument , pay a t t en t ion  to the warn ings presen ted in  the beginn ing of 
the manua l.

• Wear  the appropr ia te protect ive cloth ing, including safety glasses and gloves, when  pre-
pa r ing samples and solu t ions for  use with  th is inst rument .

• Always follow the cor rect  sa fety procedure and the manufactu rer 's r ecommenda t ions 
when  using solven ts.

• Keep solvent s with  a  boiling poin t  less than  30 °C under  helium (10 kPa) in  an  opt iona l 
solven t  cabinet  (for  example, the SEC 4).

• Do not  keep buffer  solu t ions in  the system when  the inst rument  is not  in  use, since sa lt  
may crysta llize ou t .

• Do not  use acidic ch lor ides with  pH less than  7; they can  cause cor rosion . Ch loroform and 
tet rach loromethane decompose slowly and form HCl.

• Do not  use ch lor ide TRIZMA buffer s since they form HCl in  equ ilibr ium. Use phospha te 
buffer s inst ead.

• Do not  use inorgan ic acids, concen tra ted organ ic acids or  acidic buffer  solu t ions.
• Ensure tha t  the system is flushed with  degassed solven t .
• Ensure tha t  the other  inst ruments in  the system a re ready to run .
• Ensure tha t  a ll connect ing communica t ions and power  cables a re cor rect ly inst a lled for  

your  ana lysis.
• It  is possible to clean  the exter ior  su r faces of the inst rument  with  a  soft  cloth  dampened 

with  a  mild detergen t  and wa ter  solu t ion . Do not  use abrasive cleaners or  solven t s.
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Solvents

• Always use clean  solven ts. Solven ts which  have been  dist illed in  glass (HP LC Grade) are 
recommended.

• F ilter  the solven ts and buffers th rough  a  0.5-micron  medium as an  addit iona l precau-
t ion .

• Degas a ll aqueous and most  organ ic solven ts pr ior  to use.
• Store flammable solven ts or  solven ts which  may form hazardous by-product s when  the 

inst rument  is shu t  down, by following the recommended shu tdown procedure.
• Check compa t ibility of solven t (s) with  the type of column(s) being used.
• Know the rela t ive pola r ity and miscibility of the solven t s being used.

Solvents with Low Boiling Points

Do not  use liqu ids tha t  have a  boiling poin t  less than  30 °C.

Buffers

Exercise ca re when  using buffers in  con junct ion  with  organ ic solven t s. NEVER LEAVE 
BUF FERS IN THE SYSTEM OVERNIGHT. Buffer s left  in  the system can form sa lt  crysta ls 
which  may cause premature in jector  va lve fa ilu re and plug the t ransfer  tubing and sample 
needle. To remove buffer s, flush  the system with wa ter  followed by methanol or  isopropanol. 
Remember  to change the flush  solven t  from methanol or  isopropanol to wa ter  before using 
buffer s.

Do not u se  carbon  d isu lfide  or o th e r so lve n ts  
w h ich  h ave  an  au to-ign it ion  te m pe ratu re  
be low  110 °C.
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Corrosion

The following corrosion  precau t ions apply to the st andard (sta in less st eel) UV/VIS and the 
biocompa t ible (t it an ium) UV/VIS Detectors.

Standard

All par t s of the Ser ies 200 UV/VIS Detector  tha t  con tact  mobile phase a re made of st a in less 
st eel, KelF , and quar tz. Some of these mater ia ls a re ext remely sensit ive to acid ch lor ides. If 
you  have quest ions abou t  your  mobile phase or  flush  solven t , con tact  a  PerkinElmer  repre-
sen ta t ive. Refer  to the table below.

Table  S-1. So lve n ts  Wh ich  May Corrode  th e  Se rie s  200.

Biocompatible

All par t s of the Ser ies 200 UV/VIS Detector  tha t  con tact  the mobile phase (from the pump) 
and flush  solven t  a re made of t itan ium, fluoropolymers, or  glass. Th is makes the Ser ies 200 
UV/VIS Detector  iner t  to the most  common mobile phases tha t  a re used for  biologica l a ssays. 
If you  have quest ions about  your  mobile phase, con tact  a  PerkinElmer  represen ta t ive. Refer  
to the t able below.

Table  S-2. So lve n ts  Wh ich  May Corrode  th e  Se rie s  200. 

Aqua Regia  (80% HCl, 20% HNO3)
Hydrogen  Peroxide
Anhydrous Chlor ide
Dich loromethane
Sulfur ic Acid (Conc.)
Hydroch lor ic Acid (20% and 37%)
Hydrofluor ic Acid (20%, 50%, and 75%)
Copper  Chlor ide

Bromine
Freon  12 (wet )
Chlor ina ted solven ts
Hydrofluorosilicic Acid (20%)
Hydrobromic Acid (20%)
Fer r ic Chlor ide
Fer rous Chlor ide
Mercur ic Ch lor ide (Dilu te) 

Aqua Re gia  and  su lfu ric  ac id  are  kn ow n  to  
d isso lve  t itan ium .

Aqua Regia  (80% HCl, 20% HNO3)
Hydrogen  Peroxide
Dich loromethane

Anhydrous Methanol
Chlor ina ted solven ts
Su lfu r ic Acid
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Solvents with Auto-Ignition Temperature Below 110 °C

Certa in  solven t s have a  t empera tu re a t  which  they a re combust ible upon  con tact  with  a  
hea ted su r face, even  in  the absence of a  spa rk or  other  source of ign it ion . A list  of common 
solven ts with  their  au to-ign it ion  tempera tu res a re in  Table S-3.

Table  S-3. Au to-Ign ition  Te m pe ratu re s  o f Com m on  LC Solve n ts .

Do  not u se  carbon  d isu lfide  or o th e r so lve n ts  
w h ich  h ave  an  au to-ign it ion  te m pe ratu re  
be low  110 °C.

Solve n t Au to-Ign it ion  
Te m pe ratu re  (°C)

Carbon  Disu lfide 100

Diethyl E ther 180

Cyclohexane 260

Hexane 261

Pet roleum Ether  (naph tha) 288

Pentane 309

Tetrahydrofuran 321

Dioxane 366

Propanol 404

iso-Octane 418

Ethanol 423

Isopropyl E ther 443

Dimethylformamide 445

Methanol 446

Isopropanol 455

Methylethylketone 474

Aceton it r ile 524

Ethyl Aceta te 524

Toluene 536

Acetone 538

Benzene 562
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Pressure Buildup

Over  t ime, you may observe a  gradua l increase in  the system opera t ing pressure. If you  
observe pressure readings grea ter  than  3.45 MPa  (500 psi) above the normal opera t ing pres-
sure of your  analysis, the following it ems may need a t ten t ion :

• If you  a re in ject ing “clean” samples and there is no other  apparen t  cause for  the pressure 
bu ild-up, remove, disassemble, and clean  the flowcell.

• If you  a re in ject ing “dir ty” samples, the flowcell may be clogged or  the column packing 
mater ia l may have reta ined con tamina ted pa r t icu la tes. Remove and clean  the flowcell, 
and replace the column.

• The column end fit t ing or  column fr it  may be plugged. Replace the end fit t ing or  fr it  to 
relieve excess pressure.

• In -line filt er s may be plugged. Replace the filt er  element .
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Warnings from the User’s Manual
Generic Warnings

Before inst a lling or  opera t ing the Detector , r ead the following in format ion  concern ing haz-
a rds and poten t ia l haza rds. You  shou ld ensure tha t  anyone involved with  inst a lla t ion  and/or  
opera t ion  of the inst rument  is knowledgeable in  both  genera l sa fety pract ices for  the labora -
tory and sa fety pract ices for  the. Detector . Get  advice from your  sa fety engineer , indust r ia l 
hygien ist , environmenta l engineer , or  sa fety manager  before you  inst a ll or  use the inst ru -
ment .

Moving the Detector

Although  the Ser ies 200 UV/VIS Detector  weighs on ly 11.4 kg (25 lbs), improper  lift ing can  
cause in ju ry to the back. Exercise cau t ion  when  lift ing.

High Voltage

The Ser ies 200 UV/VIS Detector  con ta ins h igh volt age (up to 375 volt s). Before removing the 
out side cover  to change the lamp, detach  the line cord from the Detector  and wa it  a t  least  
one minu te.

Ultraviolet Radiation

The deu ter ium lamp emit s u lt raviolet  r adia t ion . Exposure to u lt raviolet  r adia t ion  can cause 
permanen t  damage to the eyes and blindness. This can  occur  by open ing the detector  head. 
You  must  wear  approved protect ive goggles whenever  there is a  poten t ia l for  exposure to 
u lt r aviolet  r adia t ion  from the deu ter ium lamp. The inst rument  shou ld be tu rned off and 
unplugged before removing or  exchanging the lamp. The lamp must  be cor rect ly posit ioned 
in  it s cradle before opera t ing the detector .
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This chapter  in t roduces you to the Ser ies 200 UV/VIS LC Detector  and includes the follow-
ing in format ion .

• A Descr ipt ion  of the Ser ies 200 UV/VIS LC Detector
• The Ser ies 200 UV/VIS LC Detector’s Featu res and Benefit s
• The Major  Componen ts of the Ser ies 200 UV/VIS LC Detector
• Power ing Up the Detector
• The Keyboard and Display
• Inst rument  Specifica t ions

Getting Started with
the Detector 1
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Series 200 UV/VIS LC Detector Overview 

Figu re  1-1. Th e  Se rie s  200 UV/VIS LC De te ctor

The PerkinElmer  Ser ies 200 UV/VIS LC Detector  can  be used with  vir tua lly every liqu id 
chromatography system or  applica t ion . You  configure the Detector  and define a ll of your  
methods and opera t ions using funct ion  keys on  a  keyboard loca ted on  the fron t  panel of the 
inst rument . A backlit  Liqu id Crysta l Display (LCD) loca ted direct ly above the keyboard 
shows both  st a tus in format ion  abou t  the inst rument  and provides access to the screens you  
use to define methods and set  configura t ion  parameters. If you  use the PerkinElmer  Ser ies 
200 LC Pump, you  will find tha t  the Detector  fron t  panel is a lmost  ident ica l to the one on the 
Pump. In  addit ion , the Pump and the Detector  sha re many common opera t ing fea tu res tha t  
will a llow you  to get  your  system up and runn ing qu ickly. 
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Series 200 UV/VIS LC Detector Features and Benefits

• Compatibility with the common LC platform.

• Ultraviolet or visible lamp capability.

• Graphical display of chromatogram on module display.

• Communications ready RS232 for programming and method download via Turbochrom.

• High quality digital data output to Turbochrom via RS232.

• Wavelength checking using the manual insertion of a Holmium Oxide filter.

• Access to plumbing and electrical connections near the front of the Detector as per common 
LC platform.

• Maintenance access via front panel and drawer pull out.

• Time and date stamping.

NOTES TO REMEMBER WHEN USING THE DETECTOR

• When using the S200 Detector with Turbochrom, the detector must display the top-level 
method or manual screen before attempting to “take control” from Turbochrom.

• The A/D used to convert the analog signal from the detector array to digital values has a range 
of about 0 or 1.35AU. Signals outside of this range cannot be converted correctly. If this situ-
ation arises the absorbance display will flash. In most cases it can be corrected by performing 
an autozero operation (press the “Autozero” button on the front of the detector). If the error 
message “A/Z/ OUT OF RANGE” is displayed on the autozero command, there may be a 
bubble in the flowcell or else the solvent in use may absorb very strongly at the current wave-
length. See the section “Troubleshooting Detector Problems” in the manual for ways to detect 
and correct such problems.
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Main Components of the Series 200 UV/VIS LC 
Detector
The Ser ies 200 UV/VIS LC Detector  consists of the following main  componen t s. A br ief 
descr ipt ion  of each  of the componen ts follows. 

Refer  to F igure 1-2 for  the loca t ion  of the following componen t s. 

Keyboard and Display
All inst rument  funct ions a re accessed using the keyboard. Sta tus in format ion  is shown on  
the screens appear ing in  the display. An  overview descr ibing how to perform some basic 
opera t ions using the keyboard and display is provided in  the sect ion  Using the Keyboard  and  
Display la ter  in  th is chapter .

Input/Output Connector Panel
The connector  panel consists of eigh t  connectors for  au tomated inst rument  opera t ion  with  
devices like an  LC pump, LC au tosampler , and a  da ta  handling system.
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Figu re  1-2. Fron t Righ t Side  Vie w  of UV/VIS De te ctor.

Input/Output
Connector Panel

Keyboard and Display

 Access Door 
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Figu re  1-3. Rear P an e l o f th e  UV/VIS De te ctor. 

Rear Panel

The rea r  panel con ta ins the Power  Inpu t  Module and the ser ia l por t s for  the UV/VIS 
Detector . The power  module accepts the AC line cord and con ta ins the system fuses and volt -
age selector  ca rd. You  can  a lso remove the rea r  panel to per form a  lamp replacement , a s 
descr ibed in  Chapter  7, Main tenance.

12

Serial Ports Power Input Module Knurled knob
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Powering Up the Detector
Press the power  switch  loca ted on  the rea r  panel of the Detector  to the ON posit ion . The 
Copyr igh t  and Self Test  Screen  first  appears on  the Liqu id Crysta l Display. The display is 
loca ted direct ly above the keyboard on  the fron t  panel. As soon  the lamp warming is com-
pleted, the Main  Screen  appears.



Get t ing Star t ed with  the Detector Powering Up the Detector

1  - 8

Understanding the Main Screen

The Main  Screen  provides access to a ll of the Detector’s funct ions. The soft  keys displayed 
a long the bot tom of the defau lt  Main  Screen  cor respond to the funct ions tha t  a re ava ilable 
when  you  fir st  power  up the Detector . Depending on  inst rument  configura t ion  previously 
selected, the Detector  displays either  the Manual Set t ings Screen  or  Method Screen .

• Manua l Set t ings Screen
When  you  set  the detector  to Manua l Mode, the defau lt  ma in  screen  is the Detector  Man-
ua l Set t ings Screen . In  Manua l Mode, you  can  manua lly set  the opera t ing pa rameters for  
the detector . You  cannot  save the pa rameter s tha t  you  set  in  Manua l Mode. The set  of 
pa rameter s tha t  appea r  the fir st  t ime you  sta r t  the detector  a re the defau lt  set t ings. The 
next  t ime you  sta r t  the detector  in  Manua l Mode, the pa rameter s tha t  appear  a re the 
la st  set  of pa rameters en tered. For  more in format ion , see Chapter  3, Using Manual 
Mode.

• Method Screen
When  you  set  the detector  to Method Mode, the defau lt  main  screen  is the Method 
Screen . The fir st  t ime you  sta r t  t he detector  in  Method Mode, the detector  displays the 
default  method. Th is method has no method number  or  name, and it  is not  stored. In  
Method Mode, you  can  store a  set  of pa rameters for  a  specific sample. Once you  store a  
method, you  can  reca ll it  and run it . A method a llows you  to au tomat ica lly change a  
wavelength , for  specific dura t ions, dur ing a  ch romatogram. For  more in format ion , see 
Chapter  4, Using Method  Mode.
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Using the Keyboard and Display
The UV/VIS Detector  keyboard and Liqu id Crysta l Display (LCD) are located on  the fron t  
panel of the inst rument  a s shown in  the figure below. You  configure the UV/VIS Detector  
and define a ll of your  methods by filling in  in format ion on  the screens tha t  appear  in  the 
LCD. You  use the keys on  the keyboard to en ter  the in format ion  on  the screens and a lso to 
st a r t  or  stop cer t a in  opera t ions on  the UV/VIS Detector . As you  move from one screen  to 
another , the screen  defined funct ion  keys change. The funct ions of the va r ious keys a re sum-
mar ized in  Table 1-1 on  the next  page.

You  access a ll of the UV/VIS Detector  screens sta r t ing a t  the top level Main  Screen , shown 
in  the LCD in  F igure 1-4. The genera l h iera rchy of the UV/VIS Detector  screens a re shown 
in  the screen  h iera rchy diagram in  F igure 1-5.

Figu re  1-4. Keyboard  an d Disp lay .

PRTY

Keyboard

Screen Backlit Liquid Crystal Display

Function Keys

Screen-defined function keys
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Summary of the Keyboard Functions

Table  1-1. Su m m ary of Ke yboard Fu n ction s .

Ke y Fu n ction

Fu n ction  Ke ys

Press a  funct ion  key to select  the cor responding screen-defined soft  key 
label displayed above it . For  example, press F7  from the Main  Screen  
to go to the Configure Screen . 

En try  Ke ys

quit Press  to cancel any changes you  have made to the screen and retu rn  
to the previous screen . 

return Press  t o save changes you  have made to the cur ren t  screen  and 
retu rn  to the previous screen . 

enter Press  to accept  a  typed va lue and move to the next  posit ion  or  field. 
When moving between  fields, the  key is equ iva len t  to the r igh t  cur -
sor  a r row key and opera tes whenever  the r igh t  cu rsor  key is opera t ive.

CE Press  CE to clea r  a  typed va lue and redisplay the or igina l va lue. 

De te c tor Con trol 
Keys

reset Press to stop a  cur ren t ly runn ing method and retu rn  to it ’s in it ia l step 1 
condit ions. 

autozero Press to au to zero the system whenever  necessary (except  when  a  sequence 
is linked).

run Press to sta r t  a  method. This key is not  funct iona l in  the Manual mode of 
opera t ion .

stop Press to stop the method. The method stops and rema ins a t  t he step and 
t ime reached. P ress  t o retu rn  to st ep 1.

Numeric Keys

. Press the decimal poin t  key to en ter  a  decima l va lue.

- Press the minus sign  key to en ter  a  nega t ive va lue.

F1 F8To CNFG

quit

return

enter

enter

CE

reset

0Use numer ic keys 1 - 9 
for  numer ic en t ry.

yes1no Use numer ic keys 0 and 1 (no 
and yes) to answer  to yes/no 
prompts.
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Edit  Keys

insert Press to inser t  a  duplica te of the cur ren t  step below the cur ren t  st ep and 
increment  the st eps following it  by one (for  example, when  adding methods 
in  a  sequence). 

delete Press to delete the cur ren t  step and decrement  the steps following it  by one.

Use the cursor  a r row keys to accept  a  t yped va lue and to move between  
fields with in  a  screen . When  moving between  fields, t he r igh t  cursor  a r row 
key is a lways equ iva len t  to the  key.

Ke y Fu n ction

enter
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Screen Hierarchy Diagram

The following figure provides an  overview of the h iera rchy of the detector’s screens.

Figu re  1-5. Scre e n  Hie rarch y  Diagram
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Keyboard Operations

This sect ion  provides an  overview of how to per form the following basic opera t ions using the 
LC Detector  keyboard:

• Select ing screen  opt ions

• Select ing da ta  fields and en ter ing numer ic in format ion

• Enter ing non-numer ic in format ion  in to da ta  fields

• Scrolling th rough  screen  list s

• Responding to screen  prompts

• Saving changes to screens
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Selecting Screen Options

Use the  Funct ion  Keys:

To select  opt ions displayed on  a  screen , either  a s screen-defined soft  keys, or  a s a  list  of 
items, use the appropr ia t e funct ion key. Once you  press the appropr ia te funct ion  key, the 
screen  corresponding to the selected opt ion  appears. Typica l examples include select ing 
opt ions from the top level Main  Screen  and the Configure Screen  as shown here.

F1 F8To

F1

CONFIGURE SCREEN

F2 F3 F4 F5

Configuration Options:

Press function key F1 
through F6 to select one 
of the configuration 
options. 

F7

MAIN SCREEN

To select one of the Main Screen options press the corresponding function 
key. For example, press F7  to select and open the Configure Screen.CNFG

F1 F8
Screen-defined soft keys

F6
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Selecting Data Fields and Entering Numeric Information

Use the cur sor  a r row keys,  and the numer ic keys

To accept  the en t ry in  a  h igh ligh ted da ta  field and move to the next  field, use the cursor  
a r row keys, or  press the En ter  key. For  example, on  the Method Edit  Screen  shown below, 
the da ta  field for  the TIME is h igh ligh ted. To accept  the cur ren t  en t ry and move to, and 
h igh light  the Wavelength  field, press the r igh t  cur sor  a r row key.

To change a  numer ic en t ry use the numer ic keys on  the keypad. The acceptable range for  
each  high ligh ted da ta  field is displayed in  the message line.

METHOD EDIT SCREEN

NEW

Use the cursor arrow 
keys to accept the 
entry and move to the 
next field. 

Message line
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Entering Non-numeric Information into Data Fields within a Screen

Use the  Funct ion  Keys:

If a  h igh ligh ted da ta  field requ ires a  non-numeric en t ry, the opt ions for  tha t  field appear  a s 
screen-defined soft  keys.

To change the cur ren t  en t ry in  the h igh ligh ted field, press the cor responding funct ion  key 
(F1 th rough  F8). For  example, in  the following LAMP SETUP Screen , in  order  to change the 
ON en t ry to OFF press F5 .

F1 F8To

OFF

LAMP SET-UP SCREEN

Screen-defined soft 
keys:
These change as you 
move from field to field. F4 F5
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Scrolling Through Screen Lists

Use the cur sor  a r row keys,  

If a  list  of it ems is displayed on  a  screen , use the cursor  a r row keys to move the list  up and 
down. The ca ret  indica tes the selected line. The following example shows the th ree most  
common types of screen  list s, t he Directory Screen , Sequence Screen  and the Timed Even t s 
Screen . 

caret
DIRECTORY SCREEN

SEQUENCE SCREEN

TIMED EVENTS SCREEN

List of the methods 
stored in the 
Detector’s Directory. 

List of the methods, or 
SETs, comprising a 
sequence. 

List of all the timed 
events for a particular 
method, in this case 
Method01.
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Responding to Screen Prompts

To respond to a  Y/N prompt  appear ing in  the Message line of a  screen , such  as the one shown 

in  the following screen , press the  numer ic key to select  Y and the  to select  N.yes1 0 no

Message line
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Saving Changes to Screens

When you  fin ish  making changes to a  screen , press the  key to save those changes. 
Changes you  make to a  method screen  will r emain  in  effect  on ly un t il you  tu rn  off the power  
to the Detector . To permanen t ly store the changes you  have made in  a  method, refer  to 
Chapter  4, Using Method  Mode.

return
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Instrument Specifications
Table  1-2. Spe cification s .

Spe c ification De scription

Te ch n ica l Spe c ification s

Wavelength  range 190-700 nm

Bandwidth 5 nm

Wavelength  accuracy +/- 1 nm

Opt ics Dual beam

Sensit ivity Range 0.0005 to 3.000 AUFS in  0.0001 increments from 0.0005 to 0.1, 
and 0.01 increment s above 0.1 AUFS.

Recorder  ou tput 10 mV fu ll sca le for  any select ed range.

Computer  ou tpu t 1 V/AU, 0.5 V/AU, 0.2 V/AU (software cont rol)

Noise < +/- 1 x 10 -5 AU, 210-280 nm, 1 sec. r ise t ime, test  flowcell.

Dr ift < 1 x 10 -4 AU/hour , a ft er  wa rm-up

Ligh t  sources Deuter ium (190-360nm) or  Tungsten  (360-700nm) prefocused-no 
adjustment  r equ ired on  replacement .

Leak detect ion Hea ted thermistor  sensor  in  gla ss envelope loca ted in  flowcell 
dr ip pan

Display Graphic LCD module 240 X 64 pixel. Ser ies 200 standard.

Noise filt er Digit a lly con t rolled act ive filt er  with  response (RSP) or  peak 
width  (PW) selectable from 0.02 to 5.0 seconds in  8 st eps.

Number  of methods 20 in  ba t t ery backed memory

Steps per  method 20 maxim um; mult iple simult aneous even ts may occur  in  any 
given  st ep.

Method t ime Up to 999.99 minu tes per  method.

Programmable funct ions from  
the fron t  keypad or  Turbochrom

Time, wavelength, r esponse t ime, au to-zero, r elay closures, 
method number , number  of in ject ions, (method execu t ion  via  
sequence)

Scan Stopped flow scan, scan  speed selectable from 0.2 to 1.0 nm/sec.

Externa l communica t ions RS-232 for  con t rol, down load of methods via  Turbochrom and 
upload of chroma tographic da ta . Max. chroma tographic da ta  
ra te is 50 da ta  poin t s per  second.

Diagnost ics Self test ing as per  software diagnost ic standa rds.

Microprocessor Motorola  68332
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Cont rol outpu ts 4 SPDT relays, 1 A @ 48 V (max); Relay TE 2 is used to cont rol 
an  externa l recorder  for  scanning.
RUN OUT: momentary (approximately 2 seconds) con tact  clo-
sure the instan t  a  method st a r t s. Used to “da isy cha in” modules 
together .
RDY: signa ls tha t  t he un it  is ready to run .
TE1 and TE2: program mable ou tpu ts.

Cont rol inputs EXT RUN: same as pressing the ru n  fron t  panel key.
EXT STOP: same a s pressing the re se t  fron t  panel key.
AZ: same as pressing the AZ fron t  panel key.

Externa l Dimensions 340 m m wide, 170 mm h igh , 495 mm deep. (13.4” W x 6.7” H x 
19.5” D, Volume = 1750 c.i.)

Weigh t 25 lbs. 11.4 Kg.

Power  Requirements 100/120/220/230/240 VAC, 50/60 Hz, 130 VA max.

Opt iona l Configura t ions Microbore and prepara t ive flowcells, Tungsten  Lamp

Spe c ification De scription
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This chapter  descr ibes how to insta ll your  Ser ies 200 UV/VIS LC Detector . It  includes the 
following in format ion : 

• Prepar ing your  labora tory
• Unpacking your  detector
• Making the elect r ica l connect ions
• Making plumbing connect ions

Installation 2
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Preparing Your Laboratory
Before insta lling your  Ser ies 200 UV/VIS LC Detector , prepare your  labora tory according to 
the following gu idelines:

Required Air Quality

To min imize con tamina t ion  problems in  your  labora tory, provide a  r ela t ively dust -free envi-
ronment . Make sure tha t  the following gases or  vapors a re not  presen t  a t  levels exceeding 
federa l, st a te, and loca l ordinances for  con t inuous human  exposure:

• F lammable
• Caust ic
• Explosive
• Corrosive
• Toxic

Make sure tha t  your  labora tory environment  consist s of the following tempera tu re and 
humidity levels:

• Ambien t  temperatu re between  10 oC and 30 oC.
• Constant  rela t ive humidity between  20% and 80%, without  condensat ion .
Use ca re when  working with  haza rdous solven ts or  solven t s tha t  produce haza rdous by-
product s.

Adequate Bench Space

Provide bench  or  t able space to accommoda te the dimensions of the pump, the detector , and 
other  inst ruments in  the system. Provide space a t  the rea r  of the inst ruments for  a ir  cir cu la-
t ion .

Sufficient Electrical Power

The Ser ies 200 UV/VIS LC Detector  requ ires a  grounded nomina l 100-, 120-, 220-, or  230/
240-VAC source. The detector  uses 130 VA maximum power . Da ta  processing equipment  
and other  accessor ies r equ ire separa te ou t let s. (Refer  to the appropr ia te inst rument  manua l 
for  the power  requ irements.)

Solve nt vapor le ve ls  th at are  h igh  e n ough  to  
in te rfe re  w ith  th e  de te c tor pe rform an ce  
sh ou ld  be  con s ide re d  h azardou s  to  som e on e  
w h o is  con tinu ou sly  e xpose d  to  th e  vapors .
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To preven t  degrada t ion  of the detector ’s per formance, the AC line volt age must  r emain  
with in  ±10% of the nomina l specified volt age (displayed on  the label over  the line cord). If 
there a re la rge volt age fluctua t ions, insta ll a  voltage regu la tor  between  the detector  and the 
AC ou t let .

Solvents/Mobile Phase

Use on ly HP LC grade solven ts in  a ll ana lyses. HPLC grade wa ter  and methanol (1 liter  
each) a re requ ired for  per formance ver ifica t ion .

Waste-Solvent Disposal

Provide a  proper ly labeled chemica l waste con ta iner  in  a  sa fe and ven ted place. Make sure 
tha t  it  is with in  a ll of the specified sa fety requ irements for  your  loca t ion . Wear  gloves, eye 
protect ion , and a  labora tory coa t  when  handling or  disposing of chemica l waste.
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Unpacking Your Detector
Carefu lly unpack the Ser ies 200 UV/VIS LC detector  and check for  obvious signs of damage 
tha t  may have occur red dur ing shipment . Immedia tely repor t  damaged or  missing items to 
the sh ipping ca r r ier  and PerkinElmer .

Items Included

A Sta r t -Up Kit  (P /N N292-0140) is supplied with  the detector . Use the following checklist  to 
inven tory the Sta r t -Up Kit  pa r ts. The pa r t  numbers shou ld help you  to iden t ify items in  the 
kit , bu t  do not  use these pa r t  numbers to order  replacements. You  can  order  r eplacement  
pa r ts from PerkinElmer’s ca ta log service a s descr ibed on  the Customer  Service page of th is 
manua l.

Table  2-1. Start-Up Kit (P /N N292-0140)

P art Nu m be r De scription Quan tity

0992-0513 ONE-PIECE FINGERTIGHT TUBING PEEK 
CONNECTION NUT

2

0992-3503 LAMP ACCESS WRENCH 1

0990-1690 FUSE 1

0998-8923 INTERCONNECTION TWISTED PAIR WIRE 25 FT.

0998-8986 LINECORD-125V 10A 1

0999-6604 RJ -11 STYLE MODULAR CONNECTORS 2

N235-0157 ANALOG SIGNAL CABLE 1

N291-0321 MODULAR CONNECTOR INTERCONNECT 
CABLE

1

N293-0343 TURBOCHROM COMMUNICATION CABLE 1

N293-0344 FIRMWARE UPDATE CABLE 1

N293-1089 1/16 OD X .007 ID STAINLESS STEEL TUBING 1 FT.

0250-6495 1/16 OD X.030 ID TEFLON TUBING FOR 
DETECTOR OUTPUT WASTE

5 FT.

0993-6504 USER’S MANUAL 1

N292-0123 HOLMIUM OXIDE WAVELENGTH CHECK 
FILTER

1
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Making Electrical Connections

Checking Electrical Power Requirements

The Ser ies 200 UV/VIS LC Detector  requ ires a  grounded, nominal 100-, 120-, 220-, 230-, or  
240 VAC source. The detector  uses 130 VA maximum power .

The AC line volt age must  r emain  with in  +10% of the nomina l specified voltage (+6%/-10% 
for  240 VAC). If the elect r ica l supply voltage produces la rge AC line volt age fluctua t ions, 
inst a ll a  voltage regu la tor  between  the AC line volt age ou t let  and the Ser ies 200 UV/VIS LC 
Detector . 

Inst rument  grounding is r equ ired and is accomplished by a  th ird wire in  the line voltage ou t -
let .

Setting the Operating Voltage and Installing the Fuse

The power  inpu t  module (loca ted on  the rea r  panel) con ta ins an  out let  for  the AC line cord, 
the volt age selector  ca rd, and the system fuse(s). Inside the power  inpu t  module is a  sma ll 
voltage selector  ca rd tha t  you  need to set  to the loca l line voltage. The selected volt age is 
indica ted by a  white dot  in  the power  inpu t  module cover  next  to the displayed volt age. Table 
2-2 shows the set t ing to use for  va r ious line voltages. 

Table  2-2. Voltage  Se le ctor Se tt in gs .

AC Voltage  Ran ge AC Voltage  Tap Se t Voltage  Se le c tor To:

90-110 VAC 100 100

108-132 120 120

198-242 220 220

207-254 230/240 240

Th e  De te c tor is  sh ippe d  from  th e  fac tory  w ith :
• Th e  op e ratin g  vo ltage  se t  to  120 VAC.
• Th e  m ain  AC p ow e r sw itch  se t  to  th e  OFF 

pos it ion .
You  n e e d  to  se le c t  th e  appropriate  vo ltage  se t-
t in g  an d in s ta ll th e  prope r fu se (s ) be fore  in sta ll-
in g  th e  lin e  cord  an d ap ply in g  AC pow e r.

Cau tion

1

2
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To set  the Ser ies 200 UV/VIS LC Detector ’s opera t ing volt age:

1. Make sure the main  power  switch  is in  the OFF posit ion . Remove the power  cord from 
the module.

2. Refer  to F igure 2-1. Remove the power  inpu t  module cover  by inser t ing a  small fla t  blade 
screwdr iver  in to the notch  and ca refu lly pry off the cover .

3. Remove the voltage selector  ca rd from the power  inpu t  module.

Figu re  2-1. P ow e r In pu t Modu le  (exp loded  v iew ).

4. Posit ion  the number  (100, 120, 220, 240) on  the side of the volt age selector  ca rd so tha t  it  
is oppos ite  the voltage selector  a r row. THIS NUMBER MUST CORRESPOND TO THE 
VOLTAGE FOR YOUR LOCATION. F igure 2-1 shows the voltage selector  ca rd set t ings 
for  both  the 120 V and the 220 V posit ion. 

5. Reinsta ll the volt age selector  card in to the power  inpu t  module. The voltage selector  
a r row must  line up with  the cor responding hole in  the module cover .

Voltage Selector
Arrow

Voltage Selector
Card

Power Input
Module Cover

Notch Power Switch

USE ONLY WITH

250V FUSES
100 V
120 V
220 V
240 V

Voltage Selector
Arrow

12
0

24
0

220

100

Voltage Selector Card 
Orientation for 120 Volt
Operation

Voltage
Selector
Arrow

12
0

24
0

220

100

Voltage Selector Card 
Orientation for 220 Volt
Operation
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6. After  set t ing the volt age range, insta ll the fuse. See F igure 2-2 for  the loca t ion  of the fuse 
block. Slide the fuse in to the fuse holder . 

Figu re  2-2. Fu se  Location

Installing the AC Line Cord 3

Warn ing Grou n d c ircu it  con tin u ity  is  v ita l for sa fe  
ope ration  o f e qu ipm e n t. 
Ne ve r ope rate  e qu ipm e n t w ith  grou ndin g  con-
du ctor d iscon n e cte d . Do  n ot re m ove  or a lte r 
th e  grou n d p in  on  a  th re e -pron g  lin e  cord .
Th e  lin e  cord  sh ou ld  h ave  th e  e le c trica l ratin g  
an d p lu g  appropriate  for you r location . Se e  
F igu re  2-2 for th e  corre c t  cord . 
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1. Select  the proper  line cord for  your  loca t ion .
2. Ensure tha t  the power  switch  is off and inser t  the line cord plug in to the AC supply.

Figu re  2-3. AC Lin e  Cord Se lec tion s .

North Am erica
NEM A-5-15
0998-8986

Europe
CEE 7
"Schuko"
0999-1415

Europe
Sw itzerland
0999-1413

Europe
Italy
0999-1422

O ld British S tandard
B S 546   
Ind ia
0999-1423

British S tandard
BS 1363   
United K ingdom
0999-1414

Australia
ETSA  S /86
0999-1417

Israel
0999-1424

Denm ark
0999-1416

Japan
0999-1425
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Location of Electrical Connections

Elect r ica l connect ions a re loca ted on  the rea r  panel or  in ter ior  as descr ibed in  the following 
table.

Table  2-3. Ele ctrica l Con n e ction s , Th e ir Fu n ction s , an d Location

Con tro l Fu n ction Location

Power  Connector Universa l m ale AC line 
connector  for  power  cord 
inpu t ; con ta ins the line 
fuse and voltage selector .

Rear  Panel

Fuses Time delay fuses (5 x 20 
mm) for  protect ion  of the 
Ser ies 200 UV/VIS LC 
Detector  in terna l cir -
cu it ry.

Rear  Panel

Lamp Connector Keyed connector  for  t he 
detector  lamp power  
cable.

Inside Lamp Compar tment

Ser ia l A & B 8-pin  min i-DIN type con-
nector  used for  RS232 
connect ion  to an  exter -
na l computer .

Rear  Panel
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Recorder and Computer/Integrator Connections

The recorder  and computer  ana log ou tput  connectors a re loca ted on  the r igh t  panel. (See 
F igure 2-3 on  the next  page.) Cables are supplied with  the Ser ies 200 UV/VIS LC Detector  
for  both  connector s. The REC connector  has a  10 mV/FS ana log signa l ou tpu t  and shou ld be 
connected with  a  cha r t  recorder  with  the same range for  opt ima l per formance.

Most  in tegra tors/da ta  systems have a  1 V/FS inpu t . If the  COMP  ou tpu t  is set  to 1 V/AU, 
the da ta  system will have a  ca libra t ion  of 1 AUFS. If small (< 1 AU) peaks a re to be 
observed, th is gives maximum sensit ivity. Large peaks, however , will be off sca le since the 
inst rument  has a  dynamic range of 3 AU. In  th is case, it  is necessa ry to select  the 0.5 V/AU 
or  0.2 V/AU level for  the COMP  ou tpu t . Simila r  compar isons can  be made for  da ta  systems 
having input  levels other  than  1 V/FS Select  the ou tpu t  level which  gives the best  signa l 
range, t aking in to considera t ion  the da ta  system inpu t  cha racter ist ics and the la rgest  an t ic-
ipa ted peak.

Both  th e  REC an d COMP  ou tpu ts  m ay be  
u se d  s im u ltan e ou s ly .
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Making Input/Output Connections
The inpu t /ou tpu t  connect ions on  the Ser ies 200 UV/VIS LC Detector  uses phone jack connec-
tor s for  qu ick contact  closure connect ions between  inst ruments. F igure 2-3 shows the inpu t /
outpu t  connectors on  the r igh t -side panel of the Ser ies 200 UV/VIS LC Detector . Table 2-4 
provides a  descr ipt ion  of each  inpu t /ou tpu t  connector . 

Three wire t ermina l blocks a t  the top of the Connector  have removable plugs, each of which  
a re keyed and can  on ly be inser t ed with  the wires exit ing from the topside of the plug.

Figu re  2-4. Th e  Se rie s  200 UV/VIS LC De te ctor Te rm in al Con n ec tors .

Table  2-4. In pu t/Ou tpu t Con n e ctors .

In pu t\ Ou tpu t Con n e ctor De scription

EXT RUN Actua t ing th is inpu t  from an  externa l con tact  closure sta r t s 
the method. Th is per forms the same act ion  as the Run  key. 
You  can  run  a  method when  READY appears on  the top line 
of t he m ethod display.

EXT STOP Actua t ing th is inpu t  from an  externa l con tact  closure stops 
the detector . Th is per forms the same act ion  as the Stop key.

RUN OUT This con tact  closure ou tpu t  signa ls the sta r t  of a  run . This 
con tact  swit ches for  approximately two seconds a t  the 
instan t  a  method is st a r ted (a t  the moment  Step 1 sta r t s).

RDY This con tact  closure ou tpu t  signa ls tha t  in it ia l condit ions 
have been  reached and a  method is ready to run. When  
READY appea rs on  the top line of the method, th is con tact  is 
swit ched and held un t il the method is run.

TE1 This con tact  closure actua tes a t  a  designa ted t ime in  the 
method and con t rols an externa l device. When  act iva ted, the 
TE1 con tacts a re switched and held for  two seconds, if set  t o 
momentary, or  set  to opened or  closed.
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Making a Connection between Modular Cable and Twisted Pair Wires

You will need to make th is connect ion  when  you  a re connect ing the Detector  to accessor ies 
like the LC Ser ies 200 Pump, Autosampler , or  Turbochrom.  The proper  way to connect  the 
modula r  cable and the two wires from one of these accessor ies is to use the modula r  connec-
tor  (Par t  No. 0999-6604) tha t  is supplied in  the Sta r t  Up Kit .  

To make a connection:

1. Refer  to F igure 2-4.  Cut  off abou t  10 mm of plast ic sleeve from each  of the two wires.  
Inser t  the two wires in to the two cen ter  posit ions (labelled “R” and “G”) in  the inver ted 
top piece.

2. Combine the top and bot tom pieces.  Secure them with  the Ph illips screw. 
3. P lug the modular  connector  in to the I/O panel connector  on  the Ser ies 200 LC Autosam-

pler .  F igure 2-4 shows a  typica l connect ion  between  the Detector  and the Ser ies 200 
Pump.

4. Refer  to F igures 2-5 for  an  example of typica l I/O connect ions between  the Detector  and 
other  inst rument s making up an  LC system.

TE2 This con tact  closure has two modes of opera t ion . The first  
mode is iden t ica l to TE1. The second mode of opera t ion  is 
associa t ed with  Scanning. If t h is mode is chosen , when  the 
detector  is scanning, t h is con tact  will close for  the dura t ion  
of the scan .

AZ Actua t ing the inpu t  from an  externa l con tact  closure has the 
same funct ion  a s pressing the AZ key.

COMP OUT Analog output , 1 V/AU, 0.5 V/AU, 02 V/AU (software con-
t rol)

REC OUT Analog outpu t , 10mV fu ll sca le for  any selected range.

PUMP LEAK Opt iona l externa l leak detect ion  circu it . Contact  Customer /
Service Engineer ing for  deta ils.

In pu t\ Ou tpu t Con n e ctor De scription
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Figu re  2-5. Con n ec tin g  a  Wire  to  th e  Modu lar Con n e ctor.
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Figu re  2-6. Syste m  Con n e ction  Diagram : Se rie s  200  LC Au tosam ple r, Se rie s  200 LC 
P u m p, Se rie s  200 UV/VIS  De te ctor, an d a  Data  Sys te m .    
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Making Tubing Connections

The Ser ies 200 UV/VIS LC Detector  plumbing is easy to in it ia lly set  up and provides t rouble-
free opera t ion . A piece of pre-cu t  (30 cm) .007” tubing (P N N293-1089) has been  provided in  
the Sta r t  up Kit  for  connect ion  from the column ou t let  (or  post  column devices, if r eact ion  
detectors a re used) to the detector . The following items shou ld be kept  in  mind when plumb-
ing the detector .

The ou t let  from the column shou ld be connected to the IN  connector  with  either  a  finger -
t igh tened type of compression  fit t ing or  a  st a in less st eel compression  nu t  and fer ru le. Good 
chromatograph ic pract ice dicta tes tha t  the tubing used to connect  the column ou t let  to the 
SAMP LE IN  connector  be as shor t  a s possible to min imize band broaden ing. A length  of 
tubing shou ld be connected in  a  simila r  manner  to the detector  a t  the OUT  connector  to 
direct  eluen t  to a  waste collect ion  con ta iner . E ither  st a in less steel or  pla st ic tubing may be 
used since there will normally be min imal backpressure on  the ou t let  side of the cell. Waste 
tubing (PN 0250-6495) is included in  the Sta r t  up Kit .

The Sta r t  up Kit  con ta ins a  supply of F inger t igh t  PEEK fit t ings (PN 0092-0513) for  connect -
ing to the Detector  in let  and ou t let . 

All PerkinElmer  LC systems u t ilize connect ions made with  st a in less steel nu ts, fer ru les, and 
tubing a re r a ted to 6000 psi.

Preparing the .010-inch Tubing

You can  use either  .007-inch  or  .010-inch  tubing for  your  tubing connect ion . It  is st rongly 
recommended tha t  you  do not  manua lly cu t  .007-inch  tubing. Tubing tha t  is smaller  than  
.010-inches in  diameter  is too small to cu t  manua lly withou t  causing blockage. 

To cut .010-inch tubing:

1. Measure a  piece of tubing to your  r equ ired length .
2. Scr ibe the tubing with  a  t r iangu la r  or  kn ife-edge file.
3. F irmly hold the tubing on  each  side of the scr ibe mark with  smooth  jaw pliers, then  bend 

the tubing back and for th  to break (see F igure 2-6).
4. F ile any bur rs off the end of the tubing.

All tu bin g  u se d  in  th e  Se rie s  200 UV/VIS LC 
De te c tor is  316S S, 1/16-in ch  OD x  0.010-in ch  ID.

.007-in ch  tu bin g  can  be  pu rch ase d  in  pre -cu t 
le n gth s  from  a  P e rkin Elm e r or o th e r HP LC su pply  
cata logs .
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Figu re  2-7. Cu tt in g  th e  .010-in ch  Tu bin g .

Blade Edge or
Triangular File

Scribe Line

Smooth Jaw Pliers
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To make the Tubing Connections

You connect  the column out let  tubing to the column and then connect  the column ou t let  tub-
ing to the Detector , a s descr ibed below.

Connecting the Column Outlet Tubing to the Column:

1. Slide the F inger t igh t  connector  over  the end of the tubing.
2. Inser t  the end of the tubing in to the end of the column un t il the tubing bot toms.
3. Hold the tubing firmly in  the pa r t .  Turn  th e connector  clockwise un t il it  is finger t igh t .
4. Inser t  the other  end of the tubing in to a  beaker .
5. F lush  the tubing and check tha t  it  is not  blocked by sta r t ing the pump and wa it ing un t il 

it  ach ieves it s normal opera t ing pressure.
If the system runs a t  it s normal opera t ing pressure, you  can  connect  it  to the Detector .  If the 
opera t ing pressure is abnormally high , you  shou ld suspect  a  blocked tubing.  Replace the 
tubing and repea t  the st eps above.

Connecting the Column Outlet Tubing to the Detector:

1. Stop the pump.
2. Slide the F inger t igh t  connector  over  the end of the tubing.
3. Inser t  the end of the tubing in to the in let  connector  on  the Detector  un t il the tubing bot -

toms.
4. Hold the tubing firmly in  the pa r t . Turn  the connector  clockwise un t il it  is finger t igh t .
5. Sta r t  the pump and wa it  un t il it  ach ieves normal opera t ing pressure.

If a  leak occurs a t  the connect ion , t igh ten  the fit t ing an  addit iona l 1/8 tu rn .  If the leak per -
sist s, disconnect  the leaking fit t ing and inspect  it .  The th reads shou ld be in  good condit ion .  
If the nu t  appear s to be in  good condit ion , reconnect  the fit t ing.  If the leak per sist s, r eplace 
the nut  and repea t  the procedure un t il you  ach ieve leak-free opera t ion.

Cau tion Use  care  w h e n  m akin g  flu id  con n e ction s . 
Ove r-t igh te n e d  fitt in gs  m ay crim p tu bin g  an d 
cause  flow  stoppage  or e xce ss ive  backpre s -
su re  w h ile  u n de r-tigh te n e d  fitt in gs  m ay  cau se  
so lve n t le aks  arou n d th e  fitt in g . Dam age  
cau se d  by  ove rtigh te n in g  or u n de rtigh te n in g  
con n e ction s  is  n ot  cove re d  u n de r w arran ty . 
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Figu re  2-8. Tu bin g  Con n e c tion  Location s

Table  2-5. P lu m bin g  Con n e ction s  an d Th e ir Fu n ction s

Con n e ction Fu n ction

Sample In  Connector Bulkhead un ion  (1/l6-inch  OD, 0.010-inch  ID) 
for  connect ion  of column ou t let  t ubing to hea t  
exchanger  in let .

Sample Out  Connector Bulkhead un ion  (1/16-inch  OD, 0.010-inch  ID) 
for  connect ion  of t ubing flowcell exit  to waste.

IN
OUT

Waste OUT Column Effluent IN
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Making External Tubing Connections

Table  2-6. Type s  o f In -Lin e  De vices  Be tw e e n  P u m p an d Au tosam ple r.

In-Line Device Part No. Description

Zero-dead-volum e 
un ion

Pa rker -Hannifin  Zero-
Dead-Volume Union, 
PerkinElmer  Pa r t  No. 
0990-3289

This un ion  combines two pieces of 1/16-
inch  tubing for  a  zero-dead-volume union . 
Th is t ype of un ion  makes it  easy for  you  
to disconnect  the Autosampler  from the 
pump. 

Scavanger  Column PerkinElmer  
Scavanger  Column Kit , 
Pa r t  No. 0258-0204

Scavanger  columns a re placed between  
the pump and the Autosam pler  to protect  
the ana lyt ica l column from par t icu la t e 
mat ter  and any absorbed con taminan ts in  
the mobile phase.

In -line solven t  filter PerkinElmer  In -Line 
Solvent  F ilter  System,
Pa r t  No. 0990-3606

This filt er  is simila r  t o the Scavanger  
Column. 
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F igure 2-8 provides an  overview of  typical tubing connect ions between  the Detector  and 
other  inst rument s making up an  LC system.

Figu re  2-9. Typical Sys te m  Tu bin g  Con n e ction s



This chapter  descr ibes how to use the detector’s Manua l mode of opera t ion . It  includes the 
following topics.

• Understanding Manua l mode
• Viewing the Detector  Manua l Set t ings Screen
• Set t ing con t rol pa rameter s
• Scann ing the chromatogram

Using Manual Mode 3
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Understanding Manual Mode
When you  set  the detector  in  the Manua l Mode, the defau lt  ma in  screen is the Detector  Man-
ua l Set t ings Screen  shown below.

In  Manua l mode, you  can  manua lly set , and thereby immedia tely change, the opera t ing 
pa rameter s for  the detector . The opera t ing pa rameters include the wavelength  range, 
response t ime or  peak width  va lue, and t imed even ts. You  cannot  save the pa rameters tha t  
you  set  in  Manua l mode. The set  of pa rameter s tha t  appear  the fir st  t ime you  st a r t  the 
detector  a re the defau lt  set t ings. The next  t ime you  st a r t  the detector  in  Manua l mode, the 
pa rameter s tha t  appea r  a re the last  set  of pa rameter s en tered. 

You  may switch  between the Manua l and Method mode of opera t ion  a t  any t ime, except  
while runn ing a  method or  sequence. For  more in format ion  on  Method mode, see Chapter  4, 
Using Method  Mode.
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Viewing the Detector Manual Settings Screen
To set  the Detector  to manua l or  method opera t ion , press the CNFG softkey. The Detector  
displays the Configure menu  shown below.

To switch  to manual opera t ion , from the Configure menu  press the MAN  softkey. The Detec-
tor  displays the following message:

Select   to make the change.

The Detector  displays the Detector  Manua l Set t ings Screen  as shown below.

yes1
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The Parts of the Detector Manual Settings Screen

The following figure iden t ifies the par t s of the Detector  Manua l Set t ings Screen .

The following t able descr ibes the pa r t s of the Detector  Manua l Set t ings Screen .

Nu m be r P art o f th e  
Scre e n De scrip tion

1 λ (Wavelength ) Use to set  the Wavelength .

2 Range Use to set  the sensit ivity for  ou tpu t  t o a  recorder .

3 RSP/PW This parameter  a llows you to set  the amount  of smooth-
ing to apply to the chromatogram. For  gu idelines on  
choosing an  appropr ia te response t ime, see the “Detector  
Response Time” topic in  Chapter  8, Principles. The 
pa rameter  can  be en tered in  either  Peak Width  (PW) or  
Response Time (RSP). You  select  either  PW or  RSP when 
you  configure the det ector . For  more in format ion , see 
Chapter  6, Configuring the Detector. Once you  select  PW 
or  RSP, the detector  displays the available va lues on  the 
softkeys. For  response t ime, select  a  va lue tha t  is approx-
imately 20% of the peak width  a t  ha lf heigh t  of t he na r -
rowest  peak of in terest . For  peak width, select  a  va lue 
tha t  is approxima tely equa l t o the peak width  a t  ha lf 
heigh t  of the nar rowest  peak of in t erest .

4 TE1 Indica tes “Relay TE 1.” Press the a r row key to set  relay 
TE1. Timed even t s con t rol t he relay con tact  closures 
which  in  tu rn  con t rol auxilia ry inst rument s (fract ion col-
lector , au tosampler , etc.). When  actua ted, t he relays can  
be closed, opened or  closed for  abou t  two seconds, then  
reopen .

TE2 Indica tes “Timed Event  2.” P ress the ar row key to set  
relay TE2.

5 MARK Softkey Use to pu t  a  mark on  the recorder  ou tpu t .

1

2 3 4

5

6 7
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Nu m be r P art o f th e  
Scre e n De scrip tion

6 CNFG Softkey Use to display the Configure menu opt ions. For  m ore 
in format ion  on  configur ing the detector , see Chapter  6, 
Configuring the Detector.

7 SCAN Softkey Use to per form a  stop flow scan . See the “Scann ing the 
Chroma togram” topic la ter  in  th is chapter .
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Setting Operating Parameters for Immediate Change
In  Manua l mode, you can  change the detector ’s opera t ing pa rameter s a t  any t ime. Set t ing a  
pa rameter  on  the Manua l mode screen  t akes effect  a s soon  as you  press the En ter  key to 
move to another  field. A set  of opera t ing pa rameter s cannot  be stored (saved for  reca ll a t  a  
la ter  t ime). However , the set  of pa rameter s tha t  appears on  the display when  you  shu t  off 
the detector  a re the parameters tha t  appea r  when  you  rest ar t  the detector .

To set  the detector ’s opera t ing pa rameter s follow the procedure below.

Display the Detector Manual Settings Screen. For more information, see “Viewing the 
Detector Manual Settings Screen” topic earlier in this chapter.

The λ (wavelength) field is highlighted.

1

Use the numeric keypad to enter the wavelength in nanometers. Press the right arrow 
key or the  key to cause the detector to immediately change to that wavelength 
and then move to the RANGE field.

enter2

DETECTOR MANUAL SETTINGS SCREEN

Use the numeric keypad to enter the range. The range indicates the full-scale absor-
bance range for the recorder output. The range applies to the 10mv output recorder. 
The range value can be set from 0.0005 to 3 AU. This value sets the sensitivity of the 
recorder. The larger number makes the recorder less sensitive, and the smaller num-
ber makes the recorder more sensitive.

Press the right arrow key or the  key to set this range and then move to the 
RSP/PW field.

enter

3
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Press the right arrow key or the  key to move to the RSP/PW field. Depending 
on the detector’s configuration, either RSP or PW is displayed for this field. You use 
this field to select a value for the response time or peak width at half height. To change 
the value, press the corresponding softkey. For more information on which value to 
select, see the “Detector Response Time” topic in Chapter 8, Principles.

Press the right arrow key or the  key to set the RSP and move to the TE1 field.

enter

enter

4

The relay event may be either O, C, or M. These letters indicate the following:
O:  Open -  The relay opens immediately.
C:  Close - The relay closes immediately.
M:  Momentary - The relay closes for about two seconds, then opens.
If the previous state of the relay is Close, this action may not cause the desired opera-
tion. Momentary closures should be preceded with an Open event.

5

Press the cursor arrow key or the  key to set TE1 and move to the TE2 field. 
Select a value for TE2. The relay event may be either O, C, or M, as explained in Step 
5.

enter6
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Scanning the Chromatogram
Scanning let s you  scan  the sample in  the flowcell across the selected wavelength  range a ft er  
stopping the flow. Scann ing a llows you  to crea te, on  the recorder , a  spect rum of the sample 
t r apped in  the flowcell. The Scan  command tells the detector  to scan across a ll wavelengths 
in  the sample cell. To best  cor rela te the scan  wavelength , you  can  have the recorder  mark 
the ou tpu t  a t  a  specified in terva l.

F8

DETECTOR MANUAL SETTINGS SCREEN

From the Detector Manual Settings Screen, press F8  to move to the Scan 
Screen.

SCAN1

SCAN SCREEN

Press the  key to move from one field to the next. Then use the numeric keypad 
to enter the parameters in each field as shown in the table on the next page.

enter2
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(con tinued  on  the next page)

P aram e te r P oss ible  Valu e s

λ BEG
Enter  the wavelength  where the 
scan  should begin.

Depends on  the Configura t ion  
opt ions tha t  have been  set . For  
example: 
Deuter ium Lamp: 190 to 360 nm
Tungsten  Lamp: 360 to 700 nm

λ END
Enter  the wavelength  where the 
scan  should end.

Depends on  the Configura t ion  
opt ions tha t  have been  set . For  
example:
Deuter ium Lamp: 190 to 360 nm
Tungsten  Lamp: 360 to 700 nm 

Rate
Select  a  va lue for  the scan  speed. 
The ra te indica tes the nm /second 
tha t  the wavelength  changes.

Range: 0.2 to 1.0 in  0.1 increments.
For  h igh  resolu t ion , use a  slow 
speed.

Ran ge
For  the recorder  ou tput , en ter  the 
desired range of the scan.

Value range: 0.0005 to 3.00
Absorbance Units Full Sca le (AUFS)
For  increased sensit ivity, use a  low 
range va lue. To keep a  la rge peak on  
the char t  r ecorder , increase the 
range va lue.

RSP  or P W (de pe n din g on  th e  
con figu ration )
Select  a  va lue for  the response t ime 
of the chromatogram.

Value range: .02 to 1.0. Set  th is 
va lue depending on  how fast  you  are 
scann ing. 
Tip: Star t  a t  fastest  (or  sma llest ) 
va lue and increase if the detector  is 
too noisy.

Mark
Enter  the mark in terva l. Th is is the 
number  of nanometers a t  which  the 
recorder  leaves marks so tha t  the 
wavelength  va lues can  be matched 
with  ou tpu t  signals.

If you  type 0 , the recorder  leaves a  
mark on ly a t  t he beginn ing and end 
of the scan .
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To start the scan, press F8 . The Detector displays the SCAN IN PROGRESS 
Screen.

STRT3

When the scan is finished, the detector turns off the recorder, if controlled from TE2, 
and returns you to the Scan screen. 4

Press the  key to return to the Detector Manual Settings Screen.return5



This chapter  descr ibes how to crea te Methods on  your  Ser ies 200 UV/VIS LC Detector . It  
includes the following in format ion:

• Understanding Methods
• Viewing the Method Screen
• Edit ing the Cur ren t  Method
• Crea t ing a  New Method
• Stor ing a  Method
• Reca lling a  Method from the Directory
• Edit ing a  Stored Method
• Running a  Method

Using Method Mode 4
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Understanding Methods
When you  set  the detector  to Method Mode, the defau lt  main  screen  is the Method Screen . 
The fir st  t ime you  st a r t  the detector  in  Method Mode, the detector  displays the defau lt  
method. Th is method has no method number  or  name, and it  is not  stored, a s shown in  the 
figure below.

A method is a  set  of stored pa rameters for  a  specific sample. For  example, a  method a llows 
you  to au tomat ica lly change a  wavelength , for  specific dura t ions, dur ing a  chromatogram. 
Once you  store a  method, you  can  recall it  and run  it . You  can  run  an  act ive method. The 
act ive method is the method tha t  is cur ren t ly runn ing on  the Ser ies 200 UV/VIS LC Detec-
tor , or  the method cur ren t ly shown on  the display. 

There a re th ree possible sta t es for  a  method:

• Defau lt  st a t e
The method has no method number  or  name. Th is is the st a te of the method tha t  appears 
when  you  first  t urn  on  the detector .

• Curren t  st a te
This is the act ive method tha t  appears on  the display. The method sta tus changes when  
you  edit  the method. The changes are not  saved un less you  store the method.

• Stored sta t e
The method is saved. It  has a  method number  and name. A stored method can  be 
reca lled.
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Viewing the Method Screen
Depending on  inst rument  configura t ion  previously selected, the Detector  either  displays the 
Manua l Opera t ion or  Method Operat ion  Screen . To set  the Detector  to Method opera t ion , 
press the CNFG softkey. The Detector  displays the Configure menu  shown below.

CONFIGURE MENU

F6

To switch from manual to method operation, press F6 . The Detector displays the 
following message.

METH

1

Press the  key to make the change. The Detector displays a Method Screen simi-
lar to the one shown below.

yes12

METHOD SCREEN
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The Parts of the Method Status Screen

The following figure iden t ifies the method st a tus, and some par t s of the Method Screen .

The following t able descr ibes the pa r t s of the Method Screen .

N u m be r P art o f th e  
Scre e n De scription

1 Method Name Allows up to eigh t  characters to iden t ify the method. The 
method name is opt iona l.

2 Method Num ber The number  tha t  ident ifies the method.

3 Method Sta tus One of the following appears:
STORD: Indica tes the method is stored in  memory.
CHNGD: Indica tes a  method va lue has changed. Th is 
rema ins displayed unt il you  store the method.

This field is blank when  you  are crea t ing a  new method.

4 Detector  Sta tus One of the following appears:
NTRDY: Indica tes Not  Ready. Th is sta tus appears when  
the detector  is not  ready to run , for  exam ple when  the 
lamp is off.
READY: Indica tes Ready. Th is sta tus appears when  the 
detector  is ready to run  a  method.
RUNnn: Indica tes Running. Th is st a tus appears when  
the Detector  is runn ing.
STOPD: Indica tes Stopped. Th is st a tus appears when  the 
Stop key has been  pressed while a  method was runn ing.

5 Sequence Sta tus Displays the sequence st a tus. In  the figure above the 
sequence sta tus is S01.000. The “S” indica t es “Sequence.” 
The “01” indica tes the cur ren t  set , and “000” indica t es the 
cur ren t  in ject ion .

2

1

3 4 5

7

8

6
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The Method Screen  displays the following softkeys:

6 Curren t  
Cont rol 
Parameters

Displays the cur rent  va lues for  the detector ’s opera t ing 
pa rameters. For  more in format ion see the “Edit ing the 
Cur ren t  Method” topic la ter  in  th is chapter .

7 Elapsed Time Indica tes the t ime in  minu tes tha t  ha s elapsed since the 
st a r t  of a  run .

8 Softkey Labels Displays the opt ions ava ilable on th is screen .

Softke y De scrip tion

VIEW Select  t o display the chromatogram graphica lly.

EDIT Select  t o edit  a  method.

SEQ Select  t o display the Sequence.

DIR Select  t o display the Directory.

CNFG Select  t o display the Configure menu .

N u m be r P art o f th e  
Scre e n De scription
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Displaying the Current Method
When you  switch  the Detector  to Method mode, the cu rren t  method is the method tha t  
appear s on  the display. The curren t  method is the method tha t  is con t rolling the detector . A 
method con ta ins two pa r t s: con t rol pa rameter s and t imed even ts. The con t rol pa rameter s 
a llow you  set  va lues for  the method, such  as a  wavelength  va lue and peak width  va lue. The 
t imed even t s a llow you to con t rol the relay con tact  closures, which  in  tu rn  can  be used to 
con t rol auxilia ry inst ruments such  as an  au tosampler .

Editing the Current Method
Edit ing the curren t  method involves making changes to the con t rol pa rameters and t imed 
even t s.

Editing Detector Control Parameters

The Control Pa rameter s a re circled in  the figure below.



Edit ing the Cur ren t  Method Using Method Mode

4  - 7

The following t able descr ibes the Control Pa rameter  va lues:

Valu e De scription

STEP Displays the step number . A method may have up to 20 st eps.

TIME Indica tes the length  of t ime in  which  the select ed con t rol pa rame-
ters will be in  con t rol of the detector .

λ 
(Wavelength)

A wavelength  va lue.

PW or  RSP This parameter  a llows you  to choose the amount  of smooth ing to 
apply to the chroma togram. For  guidelines on  choosing an  appropr i-
a t e r esponse t ime, see the “Detector  Response Time” topic in  Chap-
ter  8, Principles. The pa rameter  can  be en tered in  either  Peak 
Width  (PW) or  Response Time (RSP). You select  either  PW or  RSP 
when  you  configure the detector . For  more in forma t ion , see Chapter  
6, Configuring the Detector. Once you  select  PW or  RSP, the detec-
tor  displays the ava ilable va lues on  the softkeys. For  r esponse t ime, 
select  a  va lue tha t  is approxim ately 20% of the peak width  a t  ha lf 
heigh t  of t he na r rowest  peak of in terest . For  peak width, select  a  
va lue tha t  is approxima tely equal t o the peak width  a t  ha lf heigh t  
of t he na r rowest  peak of in terest .

AZ Indica tes Autozero. The Detector  displays Yes and No on  the soft -
keys. Yes causes the Detector  t o Autozero a t  the beginn ing of the 
st ep.
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To edit  the cont rol pa rameter s, follow the procedure below. 

From the Method Screen, press F2  to display the Method Edit Screen. This 
screen displays the Steps in the method. The caret highlights Step 1.

EDIT

1

You can use the cursor arrow keys, or the  key to move from field to field. In 
the TIME field, enter a time value, such as 40.00 to indicate 40 minutes.

enter2

METHOD EDIT SCREEN

In the λ (wavelength) field, enter a wavelength within the range displayed on the 
screen. The wavelength range depends on the Detector’s configuration.3
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In the RSP/PW field, press the corresponding softkey to enter the value for the 
“Smoothing” mode. This field displays either RSP or PW depending on the detec-
tor’s configuration. For more information on selecting the correct value, see the 
“Detector Response Time” topic in Chapter 8, Principles.

4

In the AZ field, press the  softkey to select Autozero, or press the  No 
softkey to unselect Autozero. 

YES NO

5

When you are finished entering the control parameters for Step 1, you can press the 
 key to go back to the Method Screen, or you can add another Step to the 

method.
return6

To add another Step to the method, press the  key, or the right arrow key. 

To move from one Step to another, press the  softkey. The detector prompts 
you to enter the step number. Use the numeric keypad to type the number, then 
press the  key.

To save the changes to the method you can store it. For information on storing the 
method, see the “Storing a Method” topic later in this chapter. 

Press the  key to go back to the Method Screen.

enter

STEP

enter

return

7

When you make changes to the parameters, the method status at the top of the 
screen switches to CHNGD, for “changed.”
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Editing Timed Events

Timed even ts con t rol the relay con tact  closures which  in  tu rn  con t rol auxilia ry inst ruments 
(fract ion  collector , au tosampler , etc.). You  can  actua te two t imed event s (TE 1 and TE2) a  
maximum of twen ty t imes while runn ing the method.

To edit  the t imed even t s, follow the procedure below.

From the Method Screen, press F2  to display the Method Edit Screen.EDIT

1

Press F5  to move to the Timed Events Screen. The data field for the Time is 
highlighted.

T.E.

2

METHOD EDIT SCREEN

F5

Using the numeric keys on the keypad, type in the time at which you want the first 
timed event to occur. 
NOTE: If you make a mistake entering numeric values in any of the fields on this 
screen, press the  key and retype the number.clear

3

TIMED EVENTS SCREEN
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4
To move to the TE1 data field, press the  key. The timed event may be either O, 
C, or M. These letters indicate the following:
O:  Open -  The relay opens at the time of the event.
C:  Close - The relay closes at the time of the event.
M:  Momentary - The relay closes for about two seconds, then opens. If the previous 
state of the relay is Close, this action may not cause the desired operation. Momentary 
closures should be preceded with an Open event.

enter

5
To add another event, press either the  key or the  key. A second event 
will be added and the Time field for the next event will increment by 0.01 minute. You 
can add up to 20 events using this process.

enter insert

TIMED EVENTS SCREEN

6
To save your entries, press the  key. This also takes you back to the Method 
Screen and saves the changes until you turn the power off on the Detector. When you 
restore power, the default values for the method will also be restored. To permanently 
store the changes, refer to the “Storing a Method” section in this chapter.

return
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Creating a New Method
The curren t  method is the method tha t  appear s on  the display. You  can  edit  the cur ren t  
method by changing the method’s opera t ing pa rameter s. You  can  a lso crea te a  new method. 
When  you  crea te a  new method, the detector  displays a  one st ep method with  the default  
opera t ing pa rameter s. You  can  modify the defau lt  opera t ing pa rameter s to crea te the 
method.

The following procedure descr ibes how to crea te a  new method.

From the Method Screen, press F2  to display the Method Edit Screen. This 
screen displays the Steps in the current method.

EDIT

1

To create a new method, press the  softkey. The detector displays a one step 
method with the default operating parameters. 

NEW2

METHOD EDIT SCREEN

3 Use the cursor arrow keys, or the  key to move from field to field. Make 
changes as necessary. For more information on editing the operating parameters, 
see the “Editing a Current Method” topic earlier in this chapter.

enter

4 To add another Step to the method, press the  key, or the right arrow key. 

To move from one Step to another, press the  softkey. The detector prompts 
you to enter the step number. Use the numeric keypad to type the number, then 
press the  key.

To save the changes to the method you can store it. For information on storing the 
method, see the “Storing a Method” topic later in this chapter. 

Press the  key to go back to the Method Screen. 

enter

STEP

enter

return
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Storing a Method 
Once you  make changes to the method displayed on  the screen  you  can  permanent ly save, or  
store the method. Any changes you  make to a  method a re not  saved un t il you  store the 
method. Once you  store the method the method sta tus switches from CHNGD (changed) to 
STORD (stored). The STORD sta tus indica tes the method is stored in  memory.

When  you  store a  method, the method get s added to a  list  of methods in  the detector ’s direc-
tory. The Directory is used to reca ll a  stored a  method. For  more in format ion , see the 
“Reca lling a  Method” topic la t er  in  th is chapter .

To store the cur ren t  method, follow the procedure on  the next  page.
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METHOD EDIT SCREEN

F6

Press F6  from within the Method Edit Screen. The Save Method Screen appears 
prompting you to save changes to the method or to save the method with a new method 
name and number.

STOR

Press F6  to save the method with a new method name and number. The second 
Save Method Screen appears.

SVAS

The message line indicating “Save Method As” prompts you for the method number. The 
highlighted number that appears corresponds to the next available method number (1 - 
20).
Press the  key to accept the method number shown, or use the numeric keys to 
type in a new value and then press .

enter

enter

1

2

3

SAVE METHOD SCREEN

F6

SECOND SAVE METHOD SCREEN

The message line indicating “Name Method” prompts you select Yes or No to name the 
method. If you select Yes, the detector displays the Name Method screen. Use the cur-
sor arrow key to highlight a letter, then press the  softkey to select the letter. 
Repeat this step to select other letters. If you make a mistake, you can press the  
softkey to delete the letters. When you are finished, press the  key.

SEL

BKSP

enter

4
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Recalling a Method from the Directory
The Directory list s the stored methods and shows you  the method number , st a tus, name and 
da te and t ime the method was la st  modified.

Once you  reca ll a  method it  becomes the cur ren t , act ive method. To reca ll a  method from the 
directory follow the procedure on  the next  page.

Method Number Method Status Method Name Date and Time
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Press F4  and the message line will change to the following:

The message line displays the following prompt:
REPLACE CURRENT METHOD? (Y/N)

Press the  numeric key to make the selected method the active method. The 

detector displays the selected method on the Method Screen.

RCL

yes1

F6

MAIN SCREEN

Press F6  from the Main Screen to go to the Directory Screen.DIR

Using the cursor arrow keys, move down through the list of stored methods until the 
caret (>) is next to the method you want to recall, in this example, 2.

1

2

caret

3

Message line

DIRECTORY SCREEN

DIRECTORY SCREEN
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Editing a Stored Method
You cannot  edit  the cur ren t  method from the detector  Directory. You  can  use the Directory 
to reca ll a  stored method, or  to edit  a  copy of the cur ren t  method and save it  a s a  new 
method.

When  you  edit  a  stored method, the changes a re stored with  the method. The detector  does 
not  physica lly change it s opera t ing pa rameter s un t il the stored method becomes the cur ren t  
method.

To edit  a  stored method, follow the procedure on  the next  page.
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MAIN METHOD SCREEN

To edit a stored method, press F6  from the Main Screen. The Directory Screen, 
similar to the one below, appears. 

DIR1

F6

F1

Press F1  and the following Edit Screen appears. Edit the method by making 
changes to the control parameters. For more information, see the Editing the Current 
Method section earlier in this chapter.

EDIT

3

4

Message line

DIRECTORY SCREEN

caret

METHOD EDIT SCREEN

To store the changes under a new method number and name, press F6  from 
within the Edit Screen and follow the procedure described in the Storing a Method 
section in this chapter. 

STOR

F6

Scroll the list until the method you wish to edit is next to the caret (>). 2
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Running a Method
You can  run  the curren t  method by pressing the  key on  the keypad. To rest a r t  a  
stopped method you  can  press the  key. Th is r ein it ia lizes the method to Step 1.

While you  a re runn ing a  method, the opt ions for  edit ing tha t  method are limited. You  can  
only edit  the method’s fu tu re even t s. You  cannot  edit  the curren t  or  previous even ts.

To run  a  method follow the procedure below.

run

reset

METHOD SCREEN

To run the current method, press the  key on the keypad.run

The detector runs the method and shows time passing in the TIME field. The detector 
runs the first Step in the method. When that Step is complete, the detector automatically 
runs the next Step. The detector repeats this process until all the Steps are run. While the 
method is running, the detector status changes from READY to RUNxx (where “xx” is the 
current step number). When the detector is finished running all of the Steps, the detector 
status changes to READY and the display returns to Step 1.
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Viewing the Chromatogram
Press the View key to display the detector  baseline pr ior  to a  run , or  to display the chromato-
gram a fter  the detector  has been  placed in to run . The defau lt  sca le for  the Y axis is 1.0 
AUF S. For  the X axis, the t ime is 20 minu tes when  the detector  is in  the Ready st a t e. At  run , 
the X axis displays the chromatogram for  the tota l ana lysis t ime of the runn ing method.

The up/down a r rows decrease/increase the Y sca le by a  factor  of two over  the range 1.0 to 
0.001 AUFS. 

The following procedure descr ibes how to view the chromatogram graph ica lly.

MAIN METHOD SCREEN

To view the chromatogram, press F1  from the Main Method Screen. The View 
Screen, similar to the one below, appears. 

VIEW1

F1

When you are finished viewing the chromatogram, press the  key to return to the 
current method.

return

2

VIEW SCREEN



This chapter  descr ibes how to use Sequences on  your  Ser ies 200 UV/VIS LC Detector . It  
includes the following in format ion:

• About  Sequences
• Defin ing a  Sequence
• Running a  Method in  Sequence
• Stopping a  Sequence

Using Sequences 5
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About Sequences
A sequence is a  ser ies of stored methods tha t  a re linked together . A sequence a llows you  to 
au tomat ica lly run  a  ser ies of methods while the detector  is una t tended. 

The following a re the possible st a tes for  a  sequence:

• Display/Edit
The sequence appears on  the display and can  be edited. The sequence sta tus changes 
when  you  link the sequence.

• LINKED sta te
Indica tes tha t  the sequence has been  set  up to run .

The Sequence Screen  is shown below.

1

2 3 4
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The following t able descr ibes the pa r t s of the Sequence Screen .

The Sequence Screen  displays the following softkeys:

N u m be r P art o f th e  
Scre e n De scription

1 SET Indica tes a  line in  the sequence. There can  be from 
one to 20 lines in  the sequence.

2 METH The method number  for  the Set . The method must  
have one or  more st eps.

3 Sequence Sta tus “LINKD” indica tes tha t  the sequence has been  set  
up and is r eady to run . In  the figure above, the 
sequence sta tus is S03.001. The “S” indica tes 
“Sequence.” The “03” indica tes the cur ren t  set , and 
“001” indica tes the cur ren t  in ject ion .

4 INJ The number  of in ject ions the au tosampler  will 
make from  each  via l in  the set . The range is from 
zero to n inety-n ine.

Softke y De scription

LINK Pressing this softkey selects the sequence for  opera t ion . When  the 
Run  key is pressed, the sequence will be run.

DELS Pressing this softkey deletes the en t ir e sequence.
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Defining a Sequence
Before you  begin , you  need to know the rules for  defin ing a  sequence and how to iden t ify the 
methods tha t  comprise the sequence.

Rules for Defining a Sequence
• If you  have not  a lready done so, you  need to crea te and store in  the Detector ’s Directory 

a ll of the methods tha t  you in tend to include in  the sequence. P rocedures for  crea t ing and 
stor ing methods are in  Chapter  4, Using Method  Mode.

• The maximum number  of methods you  can  include in  one sequence is 20. The maximum 
amount  of sets, or  lines a llowed in  one sequence is 20.



Defin ing a  Sequence Using Sequences

5  - 5

Identifying the Methods to Include in a Sequence

Before defin ing the sequence, you  need to view the methods stored in  the detector ’s Directory 
so tha t  you  can  iden t ify the numbers and names of the methods you  want  to include in  the 
sequence.

Follow the procedure below to view the methods in  the detector ’s Directory.

F6

Press F6  from the Main Method Screen to go to the Directory Screen.DIR1

Using the cursor arrow keys, move down through the list of stored methods. 
Write down the number and names of the methods you intend to use in the 
sequence. 

2

Press the  key to go back to the Main Method Screen. return3

METHOD SCREEN

DIRECTORY SCREEN
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Procedure for Defining a Sequence

F5

METHOD SCREEN

Press F5  from the Main Method Screen to go to the Sequence Screen. The 
Method Number for SET 1 is highlighted. A Set indicates the method number and the 
number of injections. A sequence may contain up to 20 Sets. When a Set is high-
lighted, you can change the method number and the number of injections.

SEQ

To change the default method for SET 1, use the numeric keys to type in a new method 
number.

To change the number of injections for the SET, press the right arrow key to move to the 
INJ field and enter the number. The number of injections indicates the number of times 
to run the method.

To create another SET, press either the  key, the right arrow key, or the  key.

If you do not want to create another SET, press the  key and the number and 
name of the method you typed in will be accepted and you will return to the Main Method 
Screen.

To move from one Step to another, press the  softkey. The detector prompts you to 
enter the Set number. Use the numeric keypad to type the number, then press the  
key. Alternatively, you can press the up arrow or down arrow key to move from one Step 
to another.

enter insert

return

SET

enter

Message line

1

2

SEQUENCE SCREEN
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Procedure for Defining a Sequence (continued)

3

5

F1 F6 F8

When you press the  key or the  key to add another set, the system uses 
the same method number and number of injections as in the previous set. Use the 
numeric keys to type in a new method number for the new set and number of injections.

enter insert

To delete the entire sequence so that you can create a new sequence, press F8 . 
Pressing the  key deletes all sets in the sequence.

To delete a specific step, select the step and press the  key on the keypad.

DELS

DELS

delete

4
Continue to add sets until you have entered all of the methods for the Sequence.   
Remember, the maximum number of methods in a Sequence is 20.

SEQUENCE SCREEN

6 Press the  key to save the changes and return to the Main Method Screen.
Press the  key to return to the Main Method Screen without saving your changes.

return

quit
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Setting up a Sequence
You can  use the LINK command to set  up the sequence. The LINK command makes the 
selected sequence the curren t , act ive sequence. Only one linked sequence is a llowed. A 
sequence many con ta in  one or  more Sets. A Set  is the combina t ion  of a  method number  and 
the number  of in ject ions. A linked sequence requ ires tha t  you  press the Run  key to run  each  
in ject ion  in  the sequence. A linked method cannot  be edit ed. 

After you press , the system asks if you want to turn the 
lamp off at the end of the sequence. If you answer Yes, the 
lamp set up screen displays at the end of the sequence. 
Press  to turn the lamp back on.

To set up the sequence, press F6 . When you link the sequence, its status 
changes to LINKD, and the first method in the sequence becomes the active method.

LINK

F1 F6 F8

SEQUENCE SCREEN

LINK

return
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Running a Method in Sequence
Once linked, when  you  press the Run  key, the detector  runs the fir st  method in  the 
sequence. When  the fir st  method has been  run  for  the fir st  in ject ion , the detector  becomes 
ready for  the next  in ject ion  or  the next  method in  the sequence. You  must  press the Run  key 
to run  aga in .

Th e  CNFG softke y  is  n ot available  w h e n  a  m e th od 
or se qu e n ce  is  ru n n in g .
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Stopping a Sequence
While a  sequence is runn ing, if needed, you  can  stop it . Once a  sequence is linked, the follow-
ing softkeys appear  on  the Sequence Screen :

To break or  stop a  sequence, press the  softkey. Stopping a  method a lso au tomat ica lly 
stops or  breaks a  sequence.

Softke y De scription

SET Allows you  to select  a  SET number  and review the 
parameters

BRK Allows you to break a  runn ing sequence a t  any t ime. 
Once a  sequence is broken  (stopped) you  cannot  con-
t inue it  from the poin t  of break, you  must  resta r t  a  
sequence from the beginn ing.

BRK



This chapter  descr ibes how to configure your  Ser ies 200 UV/VIS LC Detector . It  includes the 
following in format ion :

• Set t ing Configura t ion  Opt ions
- Set t ing up the Inst rument
- Diagnost ic Tests for  Service Use
- Va lida t ing the Wavelength  Ca libra t ion
- Checking the Inst rument  Log

Configuring the
Detector 6
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Setting Configuration Options
Set t ing the Detector  configura t ion  opt ions involves the following ta sks, which  appear  on  the 
Configure menu:

• Set t ing up the Inst rument
• Running Diagnost ic Test s
• Checking the Wavelength
• Checking the Inst rument  Log
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Setting Up the Instrument

This sect ion  descr ibes how to set  up the Detector  and includes:

• Set t ing up the Lamp
• Set t ing the Screen  Cont rast  and Screen  Saver
• Set t ing the Ana log Outpu t
• Set t ing the System Clock
• Adjust ing the “Smoothing” Mode
• Set t ing up the Leak Detector
You  can  perform a ll of these funct ions from the Inst rument  Setup Screen . The procedure for  
accessing the Inst rument  Setup Screen  is summar ized here for  your  conven ience.

Th e  CNFG softke y  is  n ot available  w h e n  a  m e th od 
or se qu e n ce  is  ru n n in g .
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F7

MAIN SCREEN

CONFIGURE SCREEN

From the Main Screen, press F7  to move to the Configure Screen.CNFG

Press F1  to move to the Instrument Setup Screen.INST

1

2

F1

INSTRUMENT SETUP SCREEN
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Setting Up the Lamp

You can  use the Lamp Set -Up screen to set  the wavelength  range you  want  the lamp to 
cover . You  make the change in  th is screen if you  do not  wan t  to accept  the defau lt  va lue for  
the insta lled lamp. The Detector  senses the type of lamp insta lled and au tomat ica lly dis-
plays the appropr ia te type. The acceptable lamp types are Deu ter ium or  Tungsten . 

The following a re the defau lt  wavelength  ranges:
• 190 - 360 for  the Deu ter ium Lamp (UV)
• 360 - 700 for  the Tungsten  Lamp (Visible)
When  you  press the LAMP  softkey, the Detector  displays the Lamp Setup Screen . When  the 
Lamp Setup Screen  is displayed, you  can  use the cursor  con t rol keys to move to the desired 
field.

From the Instrument Setup Screen, press F1               to move to the Lamp Setup Screen. The 
the λ LIMITS field is highlighted. 1

2

3

To accept the entry and move to the next field, you can use either the cursor arrow keys, or 
the  key. To select another option, press the corresponding softkey.

To change wavelength range value in the λ LIMITS field, press the  or  softkey.

enter

360 700

To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.
To cancel changes and return to the Instrument Setup Screen press the key.

return

quit

4

The Lamp Status field allows you to turn the lamp on or off. You can turn the lamp off while 
you are viewing the Lamp Set-Up screen. The detector automatically turns on the lamp 
when you exit this screen. To turn the lamp off, press the  softkey. To turn the lamp 
back on, press the  softkey, or press  key.

OFF

ON return

LAMP SET-UP SCREEN
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Setting the Screen Contrast

The Screen  Cont rast  Screen  a llows you  to adjust  the screen’s br igh tness. When  you  press the 
SCRN  softkey, the Detector  displays the Screen  Cont rast  Screen . The con t rast  r ange is from 
1 to 22, with  22 being the most  br igh t .

SCREEN CONTRAST SCREEN

From the Instrument Setup Screen, press F2  to move to the Screen Contrast Screen. SCRN1

2

3

To increase the screen contrast, press F4 .
To decrease the screen contrast, press F6 .
Decrease or increase the contrast until the screen is easier to read.

INC

DEC

To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.

To cancel changes and return to the Instrument Setup Screen press the key.

return

quit

F4 F6
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Setting the Analog Output

You can  set  the detector ’s analog ou tpu t  opt ions to correspond to the a t tached da ta  handling 
system. When  you  press the ANLG softkey, the detector  displays the Ana log Outpu t  Setup 
Screen . Th is screen  a llows you  to set  the following:

• Ana log Offset
Allows you  to offset  the value of the detector  ou tpu t  to a  posit ive value to a llow for  any 
potent ia l nega t ive dr ift .

• Computer  Outpu t
Allows to you  to set  the number  of volt s per  absorbance un it .

• Recorder  Adjust
Allows you  to ca libra te/check the recorder  (manua l mode on ly).

To view the Ana log Outpu t  Setup Screen , follow the procedure below.

To accept the entry and move to the next field, you can use either the cursor arrow keys, or 
the  key.enter

ANALOG OUTPUT SCREEN

From the Instrument Setup Screen, press F3  to move to the Analog Output Screen. ANLG1

2
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Adjusting the Analog Offset

To overcome any possible nega t ive dr ift , you can  make a  cor rect ion  by adjust ing the ana log 
offset  va lue. The detector  measures signa ls with in  a  limited range. The range cannot  go 
below zero or  above one. If the signa l dr ift s below the range, it  cannot  be seen  on  the 
recorder . To get  the signa l back in to the range, you  can  adjust  the offset  to a  posit ive value.

1

2

Use the cursor arrow key to navigate to the ANALOG OFFSET field. Use the numeric key-
pad to enter a value for the Analog Offset.

To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.

To cancel changes and return to the Instrument Setup Screen press the key.

return

quit

ANALOG OUTPUT SCREEN
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Adjusting the Computer Output

The computer  ou tpu t  va lue set s the number  of volt s per  absorbance un it . You  need to match  
the outpu t  from the detector  to your  da ta  handling system. Refer  to the opera t ing manua l for  
your  da ta  handling system to iden t ify the requ ired voltage.

1

2

Use the cursor arrow keys to navigate to the COMPUTER OUTPUT field. Select one of the 
following softkeys to change the value in the field: , , . The values on the 
softkeys indicate volts per absorbance unit. 

0.2 0.5 1.0

To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.

To cancel changes and return to the Instrument Setup Screen press the key.

return

quit

ANALOG OUTPUT SCREEN
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Setting the Recorder Adjust Value

The recorder  adjust  opt ion  a llows you  to ca libra te the recorder . The following a re the ava il-
able recorder  adjust  set t ings:

• NORMAL:  Set s the recorder  to the normal set t ing. 

To t est  the recorder , select  one of these set t ings:

• CALB:  Pu ts ou t  10 mv. 
• ZERO:  Set s the r ecorder  ou tpu t  to zero volt s.

1

2

Use the cursor arrow key to navigate to the RECORDER ADJUST field. Select one of the 
following softkeys to change the value in the field: , , . NORM CALB ZERO

To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.

To cancel changes and return to the Instrument Setup Screen press the key.

return

quit

ANALOG OUTPUT SCREEN
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Setting the System Clock

If the defau lt  t ime or  da te set  on  the system clock is not  correct  for  your  t ime zone, you  can  
use the System Clock Screen  to change the da te or  t ime. The system clock is a lso used to 
t ime st amp er ror s tha t  appea r  in  the er ror  log. When  you  press the CLK softkey, the Detec-
tor  displays the System Clock Screen . 

To set the day, press F1 . The first character field in DATE (“12”) becomes highlighted. 
Use the numeric keys to enter the new day.

To move to the month character field (“15”) in DATE, press F2  and use the numeric 
keys to enter the new month. Set the year and the hour and minute values in the same way, 
that is, by pressing the appropriate function and using the numeric keys to enter the new val-
ues. 

DAY

MNTH

SYSTEM CLOCK SCREEN

From the Instrument Setup Screen, press F4  to move to the System Clock Screen. CLK1

2

3 To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.

To cancel changes and return to the Instrument Setup Screen press the key.

return

quit

F1 F2 F3 F6 F7
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Adjusting the “Smoothing” Mode

The “Smooth ing” Mode opt ions a llow you  to reduce noise coming from the detector . There a re 
two ava ilable opt ions, RSP and PW. The two opt ions provide differen t  ways to set  the 
pa rameter s; however , both  a llow you  to “smooth  ou t ,” or  filt er  the peaks in  the da ta  to r educe 
noise. When  you  press the SMTH  softkey from the Configure menu, the Detector  displays 
the Smooth ing Mode Screen . Th is screen  a llows you  select  one of the following:

• RSP - Response Time in  Seconds
Indica tes how fast  the slope of a  peak changes. 

• PW - Peak Width  a t  Ha lf Heigh t  in  Seconds
Allows you  to set  the smooth ing pa rameter  in  terms of how fa r  the peak r ises.

For  in format ion  on  select ing RSP or  PW as a  con t rol pa rameter , see Chapter  3, Using Man-
ual Mode or  Chapter  4 Using Method  Mode. For  in format ion  on how to select  the cor rect  
va lue for  the RSP or  PW, see Chapter  8, Principles.

Press the corresponding softkey to select the  or  option.PW RSP

SMOOTHING MODE SCREEN

From the Instrument Setup Screen, press F5  to move to the Smoothing Mode Screen. SMTH1

2

3 To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.
To cancel changes and return to the Instrument Setup Screen press the key.

The changes you make on this screen are reflected on the Method Screen, Default Manual 
Settings Screen, and Scan Screen.

return

quit
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Setting Up the Leak Detector

The Leak Detector  Set -up Screen  let s you determine the act ion  the detector  shou ld t ake 
when  an  in terna l or  externa l leak is detected. Each  field on  the Leak Detector  Set -up Screen 
can  have one of th ree st a tes. The th ree st a tes a re a s follows:

• STOP
A runn ing method or  sequence is stopped. The detector’s st a te becomes NOT READY. An  
er ror  message appears on  the display. The er ror  message is not  cleared on  the display 
un t il the er ror  is cor rected or  the user  changes his r equested response in  the configura -
t ion . An  en t ry is made in  the er ror  log of the appropr ia te er ror  message.

• CONT
The system con t inues to run . No change occurs in  the detector’s st a t e. An  er ror  message 
appear s on  the display. The er ror  message is clea red the next  t ime tha t  line is wr it t en  to 
by the detector . An en t ry is made in  the er ror  log of the appropr ia t e er ror  message.

• IGNORE
No act ion  is t aken  by the system. No er ror  messages a re displayed and no ent ry is made 
in  the er ror  log.

When  an  in terna l and externa l leak is detected, an  er ror  message get s en tered in to the er ror  
log. There a re mult iple leak er ror  messages tha t  indica te the specific problem. For  more 
in format ion , see the “Checking the Inst rument  Log” topic la t er  in  th is chapter .

To set  the va lues for  the fields on  the Leak Detector  Set -up Screen , follow the procedure on  
the next  page.
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NOTE: for the messages shown on this page, “ON INTERNAL LEAK DETECTOR ERROR” and “ON 
EXTERNAL LEAK DETECTOR ERROR” ignore (IGNR) the messages. Notice that in this condition, the 
default condition is “STOP”.

Press the  softkey to access the Leak Detector Setup Screen.LEAK

From the Instrument Setup Screen, press F8  to move to page two of the Instrument 
Setup Screen.

MORE1

2

3 Use the cursor arrow keys or the  key to move from field to field. Press the corre-
sponding softkey to set the value in the field to STOP, CONT, or IGNORE.

enter

INSTRUMENT SET-UP SCREEN - PAGE 2

LEAK DETECTOR SET-UP SCREEN

4 To accept and save the change(s) and return to the Instrument Setup Screen, press 
the  key.
To cancel changes and return to the Instrument Setup Screen press the key.

return

quit
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Diagnostic Tests for Service Use

This sect ion  descr ibes how to access the diagnost ic test s available on  the Detector . When  you  
select  the DIAG softkey from the Configure menu , the Detector  displays the Diagnost ics 
Screen . The Diagnost ics Screen  displays opt ions for  Opera t iona l and Hardware diagnost ics. 
The t ests a ssess the elect ron ic and mechan ica l per formance of the Detector . Th is sect ion  
descr ibes on ly how to access these opt ions. For  more in format ion  on  detector  diagnost ics, 
con tact  your  PerkinElmer  service represen ta t ive.

Th e se  te s ts  are  for se rv ice  u se  on ly . Run n ing  
ce rta in  te s ts  m ay de le te  a ll m e th ods, 
se qu e n ce s , an d  con figu ration  param e te rs  
and  re tu rn s  th e  in s tru m e n t to  i ts  fac tory  
de fau lts .

F7

F2

MAIN SCREEN

CONFIGURE SCREEN

From the Main Screen, press F7  to move to the Configure Screen.CNFG

Press F2  to move to the Diagnostics Screen.DIAG

1

2

3
To return to the Configure Screen, press the  key.quit
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Checking the Wavelength Calibration

This sect ion descr ibes how to run  the wavelength  ca libra t ion  check. You  can  run  the wave-
length  ca libra t ion  check when you  suspect  tha t  you a re get t ing incor rect  r esu lt s from the 
detector . When  you  select  λCHK from the Configure menu, the Detector  displays the Wave-
length  Ca libra t ion  Check Screen . Th is screen  a llows you  to run  a  check on  the wavelength  
ca libra t ion . Before st ar t ing the check, you  must  r eplace the flowcell with  a  Holmium Oxide 
F ilter . F or  in format ion  on  replacing the flowcell, see Chapter  7, Main tenance.

F7

MAIN SCREEN

CONFIGURE SCREEN

From the Main Screen, press F7  to move to the Configure Screen.CNFG1

F3
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Press F3  to move to the Wavelength Calibration Check Screen. The screen 
instructs you to remove the flowcell from the Detector and replace it with a Holmium 
Oxide Filter. For information on the procedure for removing and replacing the flow-
cell, see Chapter 7, Maintenance.

λCHK2

Press the  softkey to run the wavelength calibration check. The Detector 
checks for the Holmium Oxide Filter and then runs the calibration test.

STRT3

When the test is complete, the Detector displays the results of the test and instructs 
you to remove the Holmium Oxide Filter. Press the  key to return to the Con-
figure Screen.

If the wavelength calibration consistently produces incorrect values, contact your 
PerkinElmer service representative. The detector can only be recalibrated by a 
PerkinElmer engineer. Your service representative can perform monthly checks on 
the wavelength calibration if your lab requires it.

return4

WAVELENGTH CALIBRATION CHECK SCREEN

WAVELENGTH CALIBRATION - RESULTS SCREEN
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Checking the Instrument Log

The Detector ’s Log screen  shows you  the lamp hours and display hours. The display hours 
tell you  how long the detector  has been  runn ing. The lamp hours tell you  how long the lamp 
has been  runn ing. The number  of hours a re impor tan t  for  servicing the detector . The display 
hours a re reset  when  you  clea r  the Ba t tery Backed RAM. You  shou ld reset  the lamp hours 
when  you  insta ll a  new lamp. For  more in format ion  on  detector  diagnost ics, con tact  your  
PerkinElmer  service represen ta t ive.

From the Log Screen  you  can  access the Er ror  Log screen . The Er ror  Log screen  displays the 
da te and t ime that  er ror s occur  dur ing detector  opera t ion . The E rror  Log screen  displays 
er rors for  the following opera t ions:

• LAMP FAILURE
The system has detected tha t  the lamp has fa iled to ligh t  or  has gone ou t  dur ing opera -
t ion . The system will become NOT READY and the detector  cannot  be used. The solu t ion  
may be as simple as replacing the lamp. However  the problem may be caused by other  
elect ron ic fa ilu re. If r eplacing the lamp does not  clea r  the problem please con tact  your  
loca l PerkinElmer  service represen ta t ive.

• FAN FAILURE
The system has detected tha t  the fan  is not  tu rn ing, the lamp will be tu rned off (to pre-
ven t  overhea t ing) and the system will go NOT RE ADY. This problem cannot  be customer  
cor rected and you shou ld power  down the inst rument  (aga in  to preven t  any over  hea t ing) 
and con tact  your  local PerkinElmer  service represen ta t ive.

• WL DRIVE FAILURE
The system has detected an  er ror  in  one of the sensors used to determine the posit ion  of 
the monochrometer . Th is er ror  will r ender  the detector  unusable. It  cannot  be customer  
cor rected and you  shou ld con tact  your  loca l P erkinElmer  service represen ta t ive.

• A/Z OUT OF RANGE
The system au tozeros the ou tpu t  signal by a t tempt ing to ba lance the reference and sam-
ple signa ls. If the difference between these two signa ls is too grea t  an  au tozero cannot  be 
ach ieved. The on ly customer  correctable cause of th is problem is if the sample flow cell 
has been  removed for  some reason . Check that  the sample flow cell is inst a lled correct ly. 
If the cell is in  place then  the er ror  is probably caused by a  detector  board problem and 
you  shou ld con tact  your  loca l PerkinElmer  service represen ta t ive.
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• LEAK
There a re mult iple Leak er ror  messages: 
INT LEAK SENSR SHRTD (In terna l Leak Sensor  Shor t )
INT LEAK SENSR OPEN (In terna l Leak Sensor  Open)
INT LEAK (In terna l Leak)
EXT LEAK SENSR SHRTD (Externa l Leak Sensor  Shor t )
EXT LEAK SENSR OPEN (Externa l Leak Sensor  Open)
EXT LEAK (External Leak)

A Shor t  or  Open  er ror  on  the In terna l Leak Detector  implies an  er ror  in  the leak detector  
elect ron ics and you  shou ld con tact  your  loca l PerkinElmer  service represen ta t ive.

A Shor t  or  Open  er ror  on  the Externa l Leak Detector  may be caused by incor rect
inst a lla t ion  of the leak detector . Check the inst a lla t ion . If a ll appears well
then  the er ror  is probably in  the leak detector  elect ron ics in  the detector  and you  shou ld 
con tact  your  loca l PerkinE lmer  service r epresen ta t ive.
An  In terna l or  Externa l Leak is caused by solven t  con tact ing the leak detector . Power  
down your  complete system, determine the loca t ion  and cause of the leak and cor rect  
before rest a r t ing your  system.

Follow the procedure below to check the inst rument  log:

F7

MAIN SCREEN

CONFIGURE SCREEN

From the Main Screen, press F7  to move to the Configure Screen.CNFG1

F4
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Press F5  to display the LOG Screen. The LOG Screen displays the Detector’s 
software version number, the lamp hours, and display hours. Press the down arrow 
key to move from field to field. You can modify the lamp hours if necessary, for 
example, you can reset the lamp hours when you install a new lamp in the Detector.

LOG2

To view the Detector’s error log, press F8 . A screen similar to the following 
appears.

ERR3

LOG SCREEN

Press the cursor arrow keys to move from one field to the next. Press the  soft-
key to clear the error log. Press the  key to return to the LOG Screen. Press 
the  key again to return to the Configure menu.

CLR

return

return

4

ERROR LOG SCREEN

F8



This chapter  descr ibes rout ine and per iodic ma in tenance procedures tha t  must  be per formed 
to keep the detector  in  opt imal working condit ion . The chapter  a lso provides systemat ic pro-
cedures for  isola t ing and repa ir ing problems with  the inst rument  shou ld they occur .

Maintenance 7
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General Performance
This chapter  con ta ins the in format ion needed to keep the Ser ies 200 UV/VIS LC Detector  in  
opt ima l opera t ing condit ion . With  proper  ca re and adherence to good chromatograph ic pr in -
ciples, the Ser ies 200 UV/VIS LC Detector  will give you  the h igh  sensit ivity and opera t ing 
versa t ility it  was designed to provide. This main tenance chapter  covers the following a reas: 

• Rout ine main tenance and upkeep.
• Troubleshoot ing an inopera t ive or  malfunct ioning detector .

There a re severa l rou t ine main tenance checks tha t  shou ld be made from t ime to t ime in  
order  to determine if noise, dr ift , and genera l per formance a re acceptable. The procedure 
out lined here t akes the user  th rough  a  step-by-st ep main tenance check.

It  must  be remembered tha t  the Ser ies 200 UV/VIS LC Detector  is just  a  single componen t  
in  a  complete HPLC system. Though  they may m anifest  themselves in  the detector 's ou tpu t , 
problems such as baseline instability can  a lso be caused by leaky pumps and con tamina ted 
columns and in ject ion  va lves. Each  componen t  must  be isola ted and checked individua lly to 
determine it s con t r ibu t ion , if any, to the observed problem. The t est s below assume tha t  the 
user  is reasonably cer t a in  tha t  other  system componen ts a re opera t ing proper ly.

Be fore  ca llin g  for ass is tan ce , re v ie w  th e  in for-
m ation  an d trou ble sh ootin g  m e th ods de scribe d  
in  th is  ch apte r. Se rv ice  ca lls  an d  dow n tim e  can  
ofte n  be  m in im ize d  by  a  sys te m atic  approach  
th at w ill ide n tify  w h at m ay be  a  s im ple  proble m . 
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Maintenance Guidelines
You can  ach ieve long and t rouble-free per formance from your  Ser ies 200 UV/VIS LC Detec-
tor  by per forming rou t ine and preven t ive ma in tenance procedures.

Preventive Maintenance

Preven t ive main tenance ensures tha t  your  Detector  will per form consist en t ly a t  an  opt ima l 
level. To mainta in  the detector  in  it s opt imum opera t ing condit ion , we recommend the fol-
lowing:

• Adhere to st andard labora tory clean liness pract ices.
• Use on ly h igh-pur ity solven ts (preferably HPLC grade) for  mobile phases. (Water  shou ld 

be bot t led HPLC grade, or  filt ered and deion ized.)
• F ilter  the solven ts to avoid pa r t icu la te con taminat ion  and tubing blockages.
• Use on ly h igh-pur ity gases when  drying con tact  a reas.
• Ensure tha t  a ll new tubing is passiva ted and thoroughly flushed before making detector  

connect ions. (The tubing ava ilable from PerkinE lmer  is passiva ted.)
• Follow the shor t - and long-term shu tdown procedures.

Routine Maintenance

In  addit ion to preven t ive main tenance, you  can  perform rout ine main tenance on  the detec-
tor , a s needed, to keep it  in  proper  working condit ion . Rout ine main tenance consists of 
replacing the normal wear  it ems such  as the deu ter ium lamp and columns, whenever  you  
not ice a  degradat ion  in  per formance. The exit  window beh ind the flowcell shou ld be removed 
and cleaned per iodica lly. 

PerkinElmer  replacement  pa r t  numbers are r eferenced th roughout  th is sect ion ; however , 
when  order ing replacements, r efer  to the HPLC S upplies Catalog or  to a  PerkinElmer  Prod-
uct  Descr ipt ion  List .

To save t ime and money, refer  to the Troubleshoot ing Guide in  th is chapter  before per form-
ing any service. Use the Troubleshoot ing Guide to pinpoin t  the problem, then  follow the sug-
gested solut ions.

NOTE: For  ma in tenance procedures tha t  requ ire removing the chassis from the externa l 
cover , use the Allen  key tool which  can  be stored inside the inst rument , above the “Chassis 
removal tool” label. The sha ft  of the tool is placed between  the chassis and the cover , beh ind 
the bu lkhead for  the plumbing un ions on  the left  side of the instu rment . The handle prot ion  
of the tool is poin ted down, between  the two un ions. 

Alw ays  d isconn e ct  th e  AC line  cord  from  th e  
AC ou tle t  be fore  ope n in g  th e  Se rie s  200 UV/
VIS cove r. Le ave  the  AC lin e  cord  d iscon -
n e cte d  du rin g  a ll m ain te n an ce  an d  parts  
re p lace m e n t proce du re s .
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Routine Maintenance
Flowcell Maintenance

Flowcell Flushing

The detector  flowcell shou ld be flushed thorough ly before and a fter  each  chromatograph ic 
run  with  a  volume of mobile phase equa l to 10 t imes the volume of the inst a lled flowcell. If 
buffer s a re being used, the en t ir e system should he flushed with  HPLC grade water . Other -
wise, the flowcell may reta in  residues which  cou ld cause excessive noise or  dr ift . The con-
ten t s of the detector  flowcell may leave a  r esidue upon  drying ou t  dur ing long or  shor t  t erm  
storage. Confirmed cases of flowcell con tamina t ion  may necessit a te the remova l and disas-
sembly of the flowcell in  order  to clean  or  replace the flowcell windows.

Mild cases of flowcell contamina t ion  requ ire a  thorough  flush ing of the problem flowcell. 
F lush ing is a  simple procedure. Pump approximately 25 mL of tet rahydrofuran  (THF) 
th rough  the flowcell via  the bu lkhead connect ions. THF shou ld be pumped direct ly in to the 
bu lkhead un ions from the pump and ou t  to waste. Disconnect  a ll other  system componen t s 
(except  the THF pump) before flush ing the flowcell.

Removing the Flowcell

1. Turn  off the Ser ies 200 UV/VIS LC Detector  and unplug the AC line cord from the AC 
out let .

2. Loosen  the nu t  on  the upper -r igh t  corner  of the back panel.
3. Open  the access door . 
4. Unscrew the knur led screw tha t  is holding the fron t  panel.
5. Swing open  the fron t  panel to the r igh t .
6. Slide the drawer  ou t  to the fir st  stop. Be ca refu l tha t  the drawer  is suppor ted and will not  

t ip.
7. Remove the in let  and ou t let  fit t ings from the bu lkhead.
8. Remove the screws tha t  a re holding the hea t  exchanger .
9. Open  the flow cell door .
10. Loosen  the screw tha t  is holding the flowcell.
11. Remove the flow cell a ssembly.

If bu ffe rs  are  be in g u se d , flu sh  th e  flow ce ll 
w ith  w ate r to  re m ove  a ll bu ffe rs  prior to  THF 
w ash . Oth e rw ise , bu ffe r m ay pre c ip ita te  an d 
c log  th e  flow ce ll.
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Figu re  7-1. F low ce ll location  (Top/fron t vie w  of Dete ctor)

Figu re  7-2. F low ce ll com partm en t (Fron t v iew  of De te ctor)

Inlet fitting

Heat exchanger Flowcell door

Outlet fitting

Flowcell screw

Heat exchanger 
screws

Flowcell

Reference cell
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Disassembling and Cleaning the Flowcell

If the flowcell shows signs of leakage a round the flowcell aper tu res, or  if the flowcell win-
dows a re cracked or  too dir ty to clean  by flush ing, then  the cells should be disassembled and 
rebu ilt .

1. Remove the flowcell a s descr ibed above.
Be sure to remove the flowcell with  the a t t ached tubing as a  un it  before loosen ing the 
tubing from the flowcell.

2. Loosen  the th ree slot ted fla t  head screws on  the exit  aper tu re gradua lly and un iformly 
un t il the aper tu re pressure on  the flowcell windows is r emoved. Remove the screws com-
pletely. Also remove the aper tu res and the windows from both  sides.
F lowcell windows may occasiona lly be difficu lt  to remove from their  recessed sea ts in  the 
Kel-F  flowcell body. If th is is the case, t ap the flowcell gent ly on  a  ha rd sur face.

3. Examine the windows ca refu lly for  any cracks or  imperfect ions. Undamaged windows 
can  be cleaned by fir st  wash ing with  water  for  sa lt  crysta lliza t ion  or  with  acetone or  ch lo-
roform and then  r insing with  methanol. Allow the windows to dry before replacing.

Figu re  7-3. Explode d v ie w  of a  flow ce ll.
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Reassembling the Flowcell

1. P lace a  window in  the sea t  in  the rea r  of the flowcell body. P lace the en t rance aper tu re 
(the one with  th readed screw holes and the smaller  cen ter  hole) on to the flowcell body 
and window so the screw holes lineup with  those in  the flowcell body.

2. While holding these together , tu rn  the flowcell body over  and place another  window in  
the sea t  in  the fron t  of the flowcell body. Now place the exit  aper tu re (the one with  the 
un th readed screw holes and the la rger  cen ter  hole) on to the flowcell body and window so 
tha t  the screw holes line up with  those in  the flowcell body.

3. Inser t  the th ree screws and st a r t  each one un t il t hey engage the th reads in  the en t rance 
aper tu res.

4. Tigh ten  each  in  tu rn  a  lit t le a t  a  t ime to ensure un iform t igh ten ing a round the flowcell 
windows. Tigh ten  un t il r esist ance cannot  be overcome withou t  forcing.

Installing the Flowcell

First  reconnect  the flowcell to it s connect ing tubing and the bu lkhead bracket . The flowcell 
shou ld now be reinsta lled as a  complete a ssembly. Before fina l posit ion ing of the flowcell 
in to the detector , mobile phase shou ld be pumped th rough  the flowcell to ensure tha t  no 
leakage occurs.

Simply reverse the steps ou t lined above to r emount  the flowcell.

P le ase  do  n ot tou ch  th e  qu artz  w in dow s  w ith  fin -
ge rs . Sk in  o i ls  w ill absorb UV an d cau se  n o ise .

Be  care fu l not  to  ove r or un de r t igh te n  the  
ape rtu re  scre w s . Th e  w in dow s m ay crack  
and /or le ak  as  a  re su lt .

Alw ays  u se  tw o  1/4-in ch  w re n ch e s  w h e n  t igh te n in g  
or loose n in g  th e  tu bin g  to  th e  flow ce ll. Use  on e  to  
ke e p  th e  flow ce ll adapte r from  m ovin g  an d th e  
o th e r to  t igh te n  or loose n  th e  com pre ss ion  n u t on  
th e  tu bin g . It  is  e x tre m e ly  crit ica l n ot to  ove r-
t igh te n  th e  fi tt in gs  s in ce  flow ce lls  m ay  be  e as ily  
dam age d . A good ru le  o f th u m b is  to  m ake  th e  con -
n e ction s  sn u g--n ot loose  or t igh t , bu t ju st  sn u g .

Alw ays  s tart  m obile  ph ase  flow  th rou gh  th e  
n e w ly  in sta lle d  flow ce ll an d ch e ck  a ll con ne c-
t ions  for le aks  be fore  c los in g  th e  de te c tor 
h e ad .
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Photodiode and Monochromator Windows

Over  t ime, the photodiode windows in  the detector  head (which  cover  and protect  the sample 
and reference photodiodes) and the monochromator  exit  windows (which  preven t  the en t ry of 
dust  in to the monochromator) may develop an  invisible dir t  layer  which  may be h igh ly 
absorben t  in  the low UV. Therefore, these windows shou ld be per iodica lly cleaned with  a  soft  
cot ton  swab and a  solven t  such  as methanol.

Cleaning the Photodiode Windows

1. Open  the Access door .
2. Loosen  the knur led nu t  and swing open  the fron t  panel.
3. Swing the detector  head to the r igh t  to it s fu lly open  posit ion .

4. Carefu lly wipe the photodetector  windows with  a  cot ton  swab ba rely moist  with  metha -
nol.

5. Be sure to a llow the windows to dry completely before closing. Close the detector  head.

Th e  ligh t gaske ts  arou n d th e  ph otodiode s  are  
m ade  o f a  po lye thy le n e  foam . Do  n ot pe rm it  
an y  so lve n t w h ich  cou ld  be  corros ive  to  com e  
in  contact  w ith  the  gaske t.
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Cleaning the Monochromator Exit Windows

1. Open  the detector  head.
2. Remove the reference (dry cell) and sample cells.
3. The exit  windows a re mounted in  an  assembly which  is screwed in to the flowcell pla te.
4. Remove the window housings by inser t ing a  la rge blade screwdr iver  in to the slot s in  the 

window housings and tu rn ing ca refully coun ter  clockwise.

5. Clean  the windows and a llow them to dry.

Figu re  7-4. Mon och rom ator e x it w in dow  asse m bly .

Be  su re  th at th e  scre w drive r blade  fi ts  prop -
e rly  to  p re ve n t it  from  s lippin g  an d dam agin g  
the  w indow  or hou s ing .

Do n ot a llow  fin ge rs  to  com e  in to  con tact  w ith  
th e  w in dow s!
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Inserting the Monochromator Exit Windows

1. Replace the windows and reta in ing r ings in to the housing assembly.

2. P lace the completed window housing assembly in to the flowcell clamp and ret igh ten  in to 
the flowcell pla te.

3. Replace the sample and reference cells and close the detector  head.

Th is  asse m bly  m ust be  re asse m ble d  prope rly  
or in s tru m e n t pe rform an ce  w ill be  im paire d .
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Lamp Replacement

An aged lamp is the most  common cause of excessive baseline noise or  dr ift , especia lly a t  low 
UV wavelengths. Lamp life may be read on  the CNFG LOG screen. The detector  ligh tsource 
is the on ly Ser ies 200 UV/VIS LC Detector  componen t  tha t  may requ ire rou t ine replace-
ment . 

You  can  sta r t  the lamp replacement  from either  the fron t  panel or  r ear  panel of the inst ru -
ment . The following st eps shou ld be followed for  lamp remova l and inst a lla t ion  (both  deu te-
r ium and tungsten  ligh t  sources). 

Note that  the replacement  pa r t  number  for  a  tungsten  lamp is 2450-0213.

Removing the Lamp (Starting at the Front Panel)

1. Turn  the detector  power  switch  to the OFF posit ion  and unplug the AC line cord from the 
AC ou t let .

2. Allow the detector  to cool for  15-30 minu tes before proceeding.

3. Loosen  the knur led nu t  on  the back panel.
4. Open  the access door .

Avertissement

Ultrav io le t  radiation  from  th is  de vice  can  
cau se  e ye  in ju ry . We ar su itable  prote c tive  
gogg le s  w h e n  ch an gin g  or adju stin g  a  lam p.

Le s  rayon s  u ltrav io le ts  é m is  par ce t  appare il 
pe u ve nt pré se n te r de s  risqu e s  pour le s  ye ux . 
P orte r de s  lu n e tte s  de  prote c tion  adé qu ate s  
pou r re m place r ou  ré g le r la  lam pe .

Avertissement

Th e  in s tru m e n t con ta in s  h igh  vo ltage  th at 
can  cau se  in ju ry  or de ath . Do n ot  r em ove t he 
cover  w i t h  p ow er  a p p l ied  t o t h e in st r u m en t .

Ce t appare il con tie n t de s  p iè ce s  h au te  te n -
s ion  qu i  pe u ve n t cau se r de  ble ssu re s  e t  
m ê m e  u n  dé cè s . N e p a s r et i r er  l es p a n nea u x 
la t ér a u x ou  a r r i èr e lor sq u e l ’a p p a r ei l  est  sou s 
t en sion .

If th e  de te c tor has  be e n  re ce n tly  ope rate d , 
th e  lam p asse m bly  m ay be  ve ry hot. Ch e ck  
care fu lly  be fore  tou ch ing  to  avo id  pe rsonal 
in jury .
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5. Unscrew the knur led screw tha t  is holding the fron t  panel in  place.
6. Swing the fron t  panel open  to the r igh t .
7. Slide the drawer  ou t  to the fir st  stop.
8. Loosen  the Allen  bolt  on  the lower  left  side of the drawer  with  the specia l Allen  wrench  

provided. (See pictu re below.)
9. Slide the drawer  completely ou t  of the cover .
10. Unfasten  the lamp reta iner  spr ing.
11. Gr ip the en t ir e lamp with  one hand while holding the detector  st eady with  the other . 

Slide the en t ir e lamp assembly off the lamp mount .
12. Unplug the lamp.

Figu re  7-5. P re parin g to  s lide  th e  draw e r ou t o f th e  cover

Avertissement

WARNING   Hot   
Re place  lam p w ith  P e rk in Elm e r part 
n u m be r N292-0149.

LA LAMP E EST TRÈS CHAUDE!!
Re m place r la  lam p e  par u n e  lam pe  
P e rkin Elm e r, n u m é ro  de  p iè ce  N292-0149.

Do n ot d is tu rb th e  black  fan  conn e ctor 
locate d  be low  th e  w h ite  lam p con n e ctor. If 
th e  fan  conn e ctor is  n ot  prope rly  con n e cte d , 
th e  de te ctor w ill n ot ope rate .

Allen bolt
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Removing the Lamp (Starting at the Rear Panel)

1. Turn  the detector  power  switch  to the OFF posit ion  and unplug the AC line cord from the 
AC ou t let .

2. Allow the detector  to cool for  15-30 minu tes before proceeding.
3. Using a  ph illips screwdr iver , r emove the screws holding the access door .
4. F rom the rea r  of the detector , disconnect  the lamp power  cable from the connector  on  the 

PC board by pressing the locking t abs on  the cable connector . Pu ll gen t ly to separa te.
5. Unfasten  the lamp reta iner  spr ing.
6. Grasp the ent ir e lamp with  one hand while holding the detector  st eady with  the other . 

Slide the lamp assembly from the lamp mount .

Figu re  7-6. Locatin g  th e  lam p

Installing a New Lamp

1. Push  the lamp to the stop on  the monochromator  lamp mount .
2. Make cer ta in  both  gu ide pins a re proper ly sea ted in to the lamp.
3. Fasten the lamp reta iner  spr ing.
4. Reconnect  the lamp power  connector .
5. Rea t t ach  the fron t  or  r ea r  access door  (depending on  how you  sta r ted).
The detector  is ready for  power-up. Allow the new lamp to st abilize for  15 minu tes pr ior  to 
runn ing a  chromatograph ic ana lysis.

rear panel

Lamp retainer spring

Lamp mount
Lamp assembly

locking tabs on cable 
connector
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After Installing a New Lamp

Check the detector  for  noise and dr ift  with  the dry t ext  cell insta lled in  place of the sample 
flowcell. Check the inst rument’s baseline for  excessive noise or  dr ift . E xcessive noise and 
dr ift  a ft er  a  lamp change may indica te tha t  the lamp is improper ly sea ted. Remove the lamp, 
reinst a ll, and recheck. If any problems persist , ca ll your  PerkinElmer  service engineer  for  
fu r ther  a ssist ance.

Afte r in s ta llin g  a  n e w  lam p, re se t  th e  lam p 
tim e  to  0 hou rs  on  the  In stru m e n t Log  scre e n  
by  pre ss in g  CNFG. LOG. Re m e m be r, a lw ays  
a llow  th e  lam p to  w arm  u p be fore  u se .
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Troubleshooting Detector Problems
After  your  Ser ies 200 UV/VIS LC Detector  has passed a ll baseline dr ift /noise tests and 
exh ibit s a  qu iet , st eady baseline when  opera t ing a lone, it  is ready for  use. Somet imes, how-
ever , problems may st ill be encoun tered.

Gas Saturation

Most  flowcell bubbles a re caused by a ir  leaking in to the solven t  line or  by improper ly 
degassed mobile phases. The presence of dissolved gases in  mobile phase solvent s can 
change both  the UV cu toff for  a  given  solven t , a s well a s the slope of the absorbance curve for  
tha t  solven t . When  working a t  a  wavelength  well above the cu toff va lue, dissolved gases can  
cause dr ift . As the cu toff va lue is approached or  more sensit ive ou tpu t  set t ings are used, the 
apparen t  dr ift  becomes more pronounced (see the t roubleshoot ing gu ide a t  the end of th is 
sect ion  to elimina te the possibility of a  detector  ma lfunct ion  as the cause of baseline dr ift ).

Gases t end to stay in  solu t ion  in  the mobile phase between  the HPLC pump and column ou t-
let  because of the rela t ively h igh  pressures in  tha t  a rea  of the chromatograph ic system. 
However , these gases may bubble ou t  of solu t ion  a ft er  leaving the column when  the pressure 
drops to a  few psi, and they may subsequen t ly become lodged in  the flowcell ligh t  pa th . Con-
nect  a  50 psi backpressure device to the exit  side of the flowcell (PerkinElmer  
PN 0990-7126). Th is causes the bubble to redissolve and flush  from the flowcell. There is lit -
t le danger  of damage if backpressure is applied since PerkinE lmer  flowcells a re r a ted to 500 
psi.

As soon  as a  gas bubble begins it s t r ansit  across the flowcell ligh tpa th , the absorbance will 
change dramat ica lly and er ra t ica lly, causing la rge swings in  the signa l ou tpu t . Overcoming 
the problem of gas sa tu ra t ion  is best  done before the mobile phase even  en ters the HPLC 
pump by degassing or  spa rging.

Bu bble s  m ay  be  obse rve d  by  d ia lin g  u p  a  v is ible  
w ave le n gth  (w e ar sa fe ty  g lasse s ). If n o  bu bble s  
are  pre se n t, a  brigh t c irc le  o f ligh t  can  be  se e n . 
i f bu bble s  are  pre se n t, h ow e ve r, th e  c irc le  o f 
ligh t w ill be  e c lipse d , an d  variou s  con figu ra-
tion s  w ill be  obse rve d  in ste ad  of a  s im ple  c irc le  
o f ligh t.
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Mobile Phase Degassing

Degassing refers to the remova l of dissolved gas from a  liqu id by mechan ica l means. Three 
methods a re commonly used.

• Vacuum degassing
• Sonica t ion
• Helium Degassing

In  va cu u m  d ega ssin g , the mobile phase is placed in  a  vacuum vessel and vacuum is 
applied. As the pressure above the liquid drops, dissolved gases come ou t  of solu t ion  and a re 
drawn off. Care shou ld be t aken  to ensure tha t  the vacuum is not  su fficient  to br ing the sol-
ven t , a t  ambien t  t empera tu re, to it s boiling poin t . Th is may cause preferent ia l loss of lower  
boiling poin t  componen ts of the solven t  mixtu re with  subsequen t  chromatograph ic changes. 
It  is a lso advisable to combine vacuum degassing with  filt r a t ion , using a  0.2 - 0.4 µm filt er , 
since th is protect s the ch romatograph ic ha rdware (pump, in jector , detector , et c.) and column 
from plugging by pa r t icu la te ma t ter .

S on ica t ion  may a lso be used to accomplish  degassing. P lace the vessel con ta in ing the 
mixed mobile phase in to a  son icator  con ta in ing abou t  1/2-inch  of wa ter  (or  more, depending 
upon  the size of the mobile phase vessel) for  5 to 10 minutes Son ica t ion  will elimina te most  
dissolved gas from the solven t  and may be combined with  vacuum for  even  faster  degassing. 
Son ica t ion  will on ly la st  4 to 5 hours un t il a tmospher ic gases reen ter  the solvent . Solven t s 
shou ld therefore be son ica ted each  day.

Once gases in  a  solven t  a re r emoved, steps must  be t aken  to preven t  r eabsorpt ion  from the 
labora tory a tmosphere. Hel iu m  Dega ssin g  accomplishes th is by spa rging (con t inuously 
bubbling) a  pure, r ela t ively iner t  gas such as helium through  the mobile phase a fter  degas-
sing and dur ing runs. Even  though  some of the spa rging gas may dissolve in  the mobile 
phase, levels will be low and constan t , elim ina t ing dr ift  and inst ability.

HP LC m obile  ph ase s  sh ou ld  be  de gasse d  afte r 
m ix ing! Th e  m e ch an ica l action  o f th orou gh ly  
m ix in g  m obile  ph ase  com pon e n ts  m ay re in tro-
du ce  a tm osph e ric  gase s  back  in to  so lu tion .



Troubleshoot ing Detector  Problems Main tenance

7  - 17

Column Contaminants

Due to the detector’s h igh  sensit ivity, the HPLC column must  be opt imally main ta ined. In  
some instances, con taminan ts may wash  off the column and a ffect  the flowcell. Th is condi-
t ion  often  appears a s a  slow bu t  steady upward or  downward sh ift  in  the detector  baseline 
over  the course of a  run  (especia lly dur ing gradien t  elu t ion). The HPLC column must  be 
clean  a t  a ll t imes. Columns which  work well with  other  detectors may fa il with  the detector  
due to it s h igh  sensit ivity. If th is occurs, consu lt  the column manufactu rer  for  inst ruct ions 
on regenera t ion  or  decontamina t ion . If flowcell con tamina t ion  is suspected, r efer  to the Rou-
t ine Main tenance sect ion  for  gu idance on  clean ing the flowcell.

Solvents

Mobile phase solven ts (including wa ter ) and buffer s shou ld a lso be suspect  in  cases of con-
tamina t ion . Organ ic con taminan t s in  wa ter , for  example, may concen t ra te themselves on  
reverse phase columns dur ing the ea r ly par t  of a  gradien t  run , then  slowly wash off a s the 
concen tra t ion  of the organ ic modifier s increases with  t ime.

All solven ts used for  mobile phases and a t  a ll stages of sample prepara t ion  shou ld be HP LC 
grade. Th is indica tes tha t  they have been  specia lly pur ified and filtered to meet  the demands 
of today's soph ist ica ted chromatograph ic inst ruments. Specia l a t ten t ion  must  be pa id to UV 
cu toff va lues and gas sa tu ra t ion , since both  of these factor s a ffect  inst rument  opera t ion . Cer-
ta in  st ra t egies  can  be used to min imize their  nega t ive effects.

UV Cutoff

The UV cu toff of an  HPLC grade solven t  is usua lly defined as the wavelength  a t  which  the 
solven t  exh ibit s 1.0 AU absorbance, a s determined in  a  10 mm pa th  flowcell. The absorbance 
a t  wavelengths below the cu toff va lue is even  h igher . Essen t ia lly, the solven t  shou ld not  be 
used in  mobile phases when  the detector  wavelength  is nea r  or  below the cu toff va lue since 
the background will be too h igh . Even  though  the detector 's au to zero circu it  can  remove up 
to 2 AU of background absorbance, th is will inevitably cause a  decrease in  signa l-to-noise 
ra t ios. The difficu lty of working nea r  the UV cu toff of the solven ts used in  the mobile phase 
is compounded by the fact  tha t  cu toffs usua lly occur  in  the low UV where lamp energy, gra t -
ings and opt ica l componen ts a re working a t  the limit s of their  design  specifica t ions.

In  the unusua l situa t ion  where there is no choice as to mobile phase composit ion , wave-
length , or  sensit ivity set t ing, then  a  cer t a in  amount  of noise and dr ift  a re to be expected. If 
possible, one or  more of these pa rameter s shou ld be modified (i.e., run the detector  a t  h igher  
wavelength  or  on  a  less sensit ive set t ing). Another  a lterna t ive would be to subst itu te sol-
ven ts of simila r  ch romatograph ic cha racter ist ics bu t  with  lower  UV cutoffs; an  example of 
th is would be aceton it r ile (190 nm cu toff) inst ead of methanol (205 nm cu toff). Addit iona lly, 
the solvent  supplier  may be con tacted to supply a  differen t  lot  of solven t  with  a  lower  cu toff 
va lue. Most  good HPLC grade solven t s are individua lly lot  tested, with  specific UV absorp-
t ion  values appear ing on  the label.
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Troubleshooting Methods
Users shou ld consu lt  th is sect ion  if a  problem develops or  an  inst rument  funct ion  fa ils to 
per form as expected. The procedure ou t lined below is a  st ep-by-step approach  to t rouble-
shoot ing the Ser ies 200 UV/VIS LC Detector . Unlike the per formance t ests, which  concen-
t r a te on  the detector ’s ou tpu t , these t est s concern  themselves with  specific in terna l detector  
funct ions. It  is possible bu t  h igh ly un likely tha t  a  mult iple fa ilu re may occur ; th is sect ion  
direct s the user  to the single most  likely cause of a  problem and it s correct ion . A genera l 
inst rument  t rouble shoot ing gu ide is a lso included in  order  to provide rapid a ssist ance if a  
pa r t icu la r  problem is known.

Functional Test

Perform the following steps when  the inst rument  is not  working.

1. Check the AC line cord connector  on  the rea r  panel to be su re tha t  the Ser ies 200 UV/VIS 
LC Detector  is set  for  the cor rect  volt age.

2. Turn  on  the power . You  shou ld see the Power  Up screen  and the lamp should ligh t .
If noth ing happens, disconnect  the inst rument  from the power  line and check the line 
fuse (located in  the power  connector ) for  con t inu ity. If the in terna l element  is open , 
replace the fuse.

Drift and Noise Problems

Severa l factor s may con t r ibu te to dr ift  and noise. These factors a re due to absorpt ion  
changes or  differences in  the sample or  r eference pa ths. Check the following when  baseline 
problems have been  confirmed:

Optical Components

Refer  to the Rout ine Main tenance sect ion  for  ma in tenance inst ruct ions on  photodetector  and 
monochromator  windows.

Cell Condition

Visua lly check the sample cell. If the flowcell, windows or  connect ing fit t ings appear  to be 
defect ive or  dir ty, see Rout ine Maintenance for  inst ruct ions on  flowcell disassembly and 
clean ing.

If th e  fuse  blow s  a fte r be in g  re p lace d , do  n ot 
proce e d  fu rth e r. Th e  cau se  o f th e  blow n  fu se  
m u st be  de te rm in e d to  pre ve n t fu rth e r dam age . 
DO NOT re place  w ith  a  va lu e  o f an yth in g  oth e r 
th an  th at spe c ifie d  for th e  lin e  vo ltage  u se d .
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Light Intensity Level

Ligh t  in tensity levels a re dependen t  on ly upon  the monochromator’s in ternal opt ics and the 
lamp in tensity (which  will va ry with  lamp age). As the inst rument  is used, the reflect ive su r-
faces inside the monochromator  will oxidize or  deter iora te with  t ime. Keep in  mind tha t  th is 
is a  long t erm process and is usua lly seen  on ly in  aged monochromators.

Monochromator  in terna l opt ics a re not  field replaceable. Rea lignment  following repa ir  or  
replacement  can  on ly be done in  an  PerkinElmer  service facility.

The detector  per formance requ ired by the user  determines the useful life of a  lamp. Users 
who run  their  detector s a t  the h ighest  sensit ivit ies (lamp in tensit ies) may need to replace 
their  lamps more fr equen t ly than  less demanding users. If a  deu ter ium lamp is over  1,000 
hours old, it s ou tpu t  level must  be suspect  and the lamp shou ld be replaced.

Optical Misalignment

This can  be a  cause of inst rument  dr ift . Due to the st ructu re of the monochromator , lamp, 
and other  opt ica l componen ts, it  is not  expected tha t  an  a lignment  problem will occur  dur ing 
rou t ine use and handling. If the lamp and flowcell have been  ru led ou t  a s the sources of 
baseline noise and/or  dr ift , and the detector  has been  insta lled in  a  loca t ion  with  a  st able 
ambien t  tempera tu re and reliable power  lines, a lignment  of the detector ’s monochromator  
may be suspect . However , none of the opt ica l a lignments can  be per formed in  the field by the 
user . Contact  your  P erkinElmer  service engineer  for  a ssistance.

Environmental

Whenever  a  ma ter ia l is warmed or  cooled, it s dimensions change. The monochromator  of any 
absorbance detector  will follow the thermal changes of it s environment  with  sligh t  changes 
in  it s physica l size. Th is sligh t  va r ia t ion  will cause changes in  the wavelength  passing 
th rough  the flowcell ligh tpa th  and may be seen  as dr ift  tha t  goes in  one direct ion upon  hea t -
ing and the opposite direct ion  upon  cooling. In  addit ion , any t empera tu re va r ia t ion  tha t  can  
a ffect  the inst rument  can  a lso a ffect  the column. The column shou ld therefore be held a t  a  
constan t  t empera tu re both  to opt imize the resolu t ion  of a  given separa t ion  and to ensure the 
thermal stability, and therefore absorbance cha racter ist ics, of the eluen t .

The detector ’s monochromator  has been  specia lly const ructed in  a  massive mechan ica lly 
r igid manner  in  order  to minimize thermal effects. If tempera tu re changes a re a ffect ing 
opera t iona l st ability, the following courses of act ion may be considered.

• The thermal environment  can  be st abilized by providing ba ffles or  covers a round nea rby 
ven t ila tor s, a ir  ducts, etc. in  order  to keep dra fts off the inst rument  and st abilize temper-
a tu re.

• In  some cases (e.g., in  cold rooms or  when  opera t ing a t  wavelengths of 200 nm or  lower ), 
it  is r ecommended tha t  pur ified dry n it rogen  be metered in to the monochromator  dur ing 
use. The flow of gas will help reduce and/or  min imize thermal expansion /con t ract ion  of 
the monochromator , and in  cold rooms, preven t  moistu re from condensing inside the 
monochromator  housing. A polypropylene fit t ing is provided for  connect ion  of the N2 
source. Use on ly connect ing tubing tha t  does not  have soft eners or  pla st icizer s in  it s 
chemica l formula t ion . Set  the n it rogen  inpu t  pressure a t  approximately 1-2 psi. Allow 
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10-12 minutes for  the monochromator  to be completely filled. Cont inue th is n it rogen  
purge while the inst rument  is in  use. Purging is pa r t icu lar ly impor tan t  when  an  inst ru -
ment  is removed from a  cold room to a  h igh  humidity room a t  ambien t  temperatu re.

Com pre sse d  gas  cylin de rs  m u st  be  sa fe ly  
a ttach e d  to  th e  w all or be n ch  by  m e an s  o f 
approve d  bracke ts  or ch a in s . Th e  cy lin de r 
shou ld  a lw ays  be  cappe d  w h e n  not in  u se . 
Fa ilu re  to  do  so  cou ld  cau se  th e  cy lin de rs  to  
fa ll ove r an d  e xplode , w h ich  cou ld  re su lt  in  
ph ys ica l h arm .
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Troubleshooting Guide

Sym ptom P robable  Cau se P ossible  Re m e dy

No pow e r to  de tec tor Not  plugged in to an AC ou t let Plug the detector  line cord in to 
an  AC ou t let

Blown fuse Replace the fuse.

Fau lty power  supply Repa ir  or  r eplace the power  
supply.

No de te ctor re spon se Lamp does not  ligh t . 
(Check lamp sta tus)

Replace lamp.

Lamp ou t  of a lignment . Align  the lamp.

Dir ty flowcell Clean  the flowcell.

Mobile phase leak. Check waste line for  flow, then  
t race tubing for  a  leak.

Contamina ted mobile phase. Replace mobile phase.

Wavelength  set t ing below the 
cu toff wavelength  of the 
mobile phase.

Select  t he cor rect  wavelength  
for  your  ana lysis.

Fau lty in jector Check the in jector  for  proper  
connect ion .

Lam p doe s  n ot  ligh t Blown fuse Replace fuse

Lamp wires not  connected Reconnect  wires

Fau lty lamp Replace lamp

Abn orm al de te ctor 
re spon se

Lamp ou t  of a lignment Check lamp inst a lla t ion

Faulty lamp Replace new lamp

Dir ty flowcell Clean  flowcell

Flowcell leak Replace flowcell

Fau lty in ject ion  va lve Repa ir  in jector

Improper  sensit ivity set t ing Adjust  proper  set t ing
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Sym ptom P robable  Cau se P ossible  Re m e dy

De te c tor re spon se  is  
NOT ste ady  at an y  se t-
tin g

Loose lamp wires Check lamp wires

Fau lty lamp Replace the lamp and a lign  the 
new lamp

Excessive line voltage 
fluctua t ion

Check your  line volt age ou tpu t

Inappropr ia te solvent Flush  the en t ir e system with  
new solven t

Air  bubbles in  the solven t  
in let  line

Degas the solven t
Check tha t  solven t  level is not  
too low
Apply back pressure a t  ou t let  or  
connect  a  backpressure device 
(P/N 0990-7126)

Air  bubbles in  the flowcell Degas the mobile phase.
Connect  a  backpressure va lve 
(P/N 0990-7126)
Bypass the column and pump 
mobile phase a t  5 mL/min  (not  
th rough  the column) for  30 sec-
onds to dislodge a ir

Unstable sample Make a  fresh  sample, clean the 
flowcell, then  re-ana lyze

Dir ty column Flush /regenera te column

Flowcell leaking Check the flowcell and repa ir  or  
replace if necessa ry

Leak in  the flowcell a rea Tigh ten  the column ou t let  fit -
t ing if necessary
Tigh ten  the detector  waste line 
for  cr imping and replace if nec-
essary
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Sym ptom P robable  Cau se P ossible  Re m e dy

Su cce ss ive  re su lts  
w ith  th e  sam e  sam ple  
are  n ot re produ c ible

Deter iora t ed chemica l sample Visua lly check for  change. make 
fresh  sample, clean  flowcell, 
and re-ana lyze.

Fau lty in jector  va lve Replace rotor  sea l.

Change in  mobile phase Prepare new mobile phase. 
Clean  flowcell. Pump new 
mobile phase un t il stable base-
line is ach ieved. Re-in ject  
sample.

Column losing efficiency 
(peak broadening or  
ret en t ion  t ime changing)

Inver t  and flush  the column. 
Replace and equ ilibra t e with  
new column.

P e aks  are  broad
(loss  of re so lu tion )

Column losing efficiency Inver t  and flush  the column.
If regenera t ion  is unsuccessfu l, 
replace and equ ilibra te with  
column.

Change in  mobile phase Prepare a  new mobile phase. 
Clean  flowcell. Pump the new 
mobile phase un t il stable base-
line is ach ieved. Re-in ject  
sample.

Abn orm al n oise Chrom atographic or  elect r ic 
problems

Inst a ll the “Dummy” cell
Inst a ll a  power  line filt er .
If abnormal noise stops, check 
for  chromatographic problems.
If abnormal noise con t inues, 
check the lamp or  other  
elect r ica l diagnost ics.

Column aging Inst a ll a  new column

Bubbles in  the flowcell Flush  ou t  t he bubbles

Plumbing leaks Check a ll tubing connect ions for  
t igh tness
Check the flowcell and column 
out let  connect ion
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Sym ptom P robable  Cau se P ossible  Re m e dy

Abn orm al n oise  (con t.) Check whether  the detector  
elect ron ics are cause (elimi-
na te solven t  a s cause)

Flush  the flowcell with  clean 
solven t  and purge with  dry 
n it rogen . Run  a  baseline to 
check for  noise.
Replace the flowcell with  the 
“Dummy” cell.

Incor rect  lamp a lignment Check lamp inst a lla t ion

Clouded flowcell Clean  or  r eplace flowcell.

Lamp nea r  the end of it s life 
span

Replace the lamp

Dir ty flowcell Clean  and/or  r ebu ild the 
flowcell

High  flow ce ll back-
pressu re

Plugged flowcell Clean  or  r ebu ild the flowcell

Up scale  drift  (h igh e r 
absorban ce  leve ls )

Chrom atographic problems Replace the flowcell with  the 
“Dummy” cell and recheck.

Flowcell leak Repa ir  or  r eplace the flowcell
Replace the flowcell with  the 
“Dummy” cell.

Clouded flowcell window Clean  or  r ebu ild the flowcell

Dir ty column Flush /regenera te the column
Replace the column and equ ili-
bra t e a  new column

Unstable environment Main ta in  a  const an t  tempera-
tu re, humidity, et c.

Unstable mobile phase Replace with  stable mobile 
phase

Incor rect  lamp a lignment Check lamp inst a lla t ion

Lamp ta iling Replace lamp
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Service

If the Ser ies 200 UV/VIS LC Detector  Ser ies 200 UV/VIS LC Detector  ma lfunct ions or  diffi-
cu lt ies a r ise in  opera t ion , and the performance and funct iona l tests deta iled above indica te a  
problem requ ir ing in terven t ion  by a  t r a ined PerkinElmer  service engineer , the user  shou ld 
con tact  PerkinElmer  immedia tely. Inst rument  service may be per formed either  in  the field 
or  a t  PerkinElmer . For  ou t  of war ranty inst ruments, retu rn ing the un it  to PerkinElmer  will 
normally be less expensive than  field service since no t ravel t ime will be cha rged. Warran ted 
inst ruments a re covered by PerkinE lmer  for  labor , t ravel and service.

The following basic in format ion  shou ld be ava ilable when  ca lling the P erkinElmer  service 
group. In  many cases, successfu l t roubleshoot ing can  be done by telephone:

1. Inst rument  model
2. Inst rument  ser ia l number
3. Ser ia l number  of lamp used and t ime shown on  elapsed t ime indica tor  (in  case a  lamp 

problem is suspected)
4. Opera t ing wavelength  a t  which  problems occur
5. Absorpt ion  range a t  which  problems occur
6. Rise t ime set t ing
7. Sample cell volume
8. Mobile phase used
9. Column type used
10. System flow ra te
11. Make and models of other  equ ipment  being used with  the Ser ies 200 UV/VIS 

LC Detector .
12. Na ture of problem
13. Was mobile phase spa rged?

Se e  th e  “Cu stom e r Se rv ice ” page  (th ird  page  o f th is  
gu ide ) for se rv ice  addre ss  an d  ph on e  in form ation .
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This chapter  descr ibes the pr inciples of opera t ion  of the Ser ies 200 UV/VIS LC Detector  and 
a lso provides some gu idelines on  determin ing appropr ia te va lues for  key pa rameter s.

Topics include:

• Theory of Operat ion
• Applica t ion  Notes

Principles of
Operation 8
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Theory of Operation
Beer’s Law

The Ser ies 200 UV/VIS LC Detector  belongs to a  class of ana lyt ica l inst ruments known as 
spect rophotometer s. Th is class of opt ica l inst ruments measures the t r ansmit tance of ligh t  
th rough  a  cell con ta in ing a  solu t ion  of chemica l compounds. The ligh t  which  has passed 
th rough  the cell is collected and conver ted to an  elect r ica l cu r ren t  by a  silicon photodiode. 
The amount  of cur ren t  produced by the photodiode is direct ly propor t iona l (with in  a  well-
defined and specified range) to the amount  of ligh t  h it t ing the photodiode. The spect ropho-
tometer  then  in terna lly conver t s the cur ren t  to a  volt age corresponding to absorbance, which 
may then  ou tpu t  to a  r ecording device, computer , meter  or  display on  the fron t  panel so tha t  
the user  may monitor  the inst rument  act ivity.

The Ser ies 200 UV/VIS LC Detector , like other  spect rophotometer s, r elies on  the pr inciple 
tha t  cer t a in  solu t ions absorb ligh t  in  an  amount  direct ly propor t iona l to the concen t ra t ion  of 
solu te presen ted to the light . Bouger  and Lamber t  discovered tha t  when  ligh t  was passed 
th rough  a  th in  layer  of ma ter ia l, a  por t ion  of tha t  ligh t  energy was absorbed and the remain-
der  was t ransmit ted. The amount  of ligh t  t r ansmit ted was propor t iona l to the th ickness 
(pa th length ) of the ma ter ia l and was dependen t  on  the mater ia l composit ion  and the wave-
length  of ligh t . An  exponen t ia l rela t ionsh ip was developed between  t r ansmit t ed ligh t  and 
th ickness. Later  on , Beer  extended th is pr inciple to solu t ions and demonst ra ted tha t  the 
t r ansmission  of ligh t  in  a  solu t ion  is propor t iona l to the concent ra t ion  of solu te and the dis-
tance the ligh t  t r avels with in  the solu t ion  (pa th length ). Beer 's Law sta tes tha t  the absor -
bance of ligh t  by a  chemica l compound in  solu t ion  is direct ly propor t ional to:

• The concen tra t ion  of the solu te
• The ligh t  pa th length  of the cell con ta in ing the solu t ion
• The mola r  absorbt ivity of the solu te (i.e. the amount  of ligh t  tha t  may be absorbed by one 

mole of the solute; th is proper ty is specific to the mater ia l it self)



Theory of Opera t ion Pr inciples of Opera t ion

8  - 3

Figu re  8-1.  Diagram  sh ow in g  Be e r’s  Law .

Beer ’s Law can  be expressed in  mathemat ica l form as follows:

Absorbance = log (Io/I) = abc

Io = In tensity of ligh t  beam a t  en t rance of flowcell
I = In tensity of ligh t  a t  exit  of flowcell
a  = Mola r  absorpt ivity
b = Cell pa th length
c = Solu te concen t ra t ion

When  a  and b  a re held constan t  (which is the case in  most  HPLC 
applica t ions), the absorbance measured shou ld be direct ly propor-
t iona l to solu te concen t ra t ion  in  the cell. The linea r  r ela t ionsh ips pre-
dicted by Beer ’s Law remain  st r ict ly t rue on ly for  monochromat ic 
(single wavelength) ligh t  beam. Also, the linear  r ela t ionsh ip between  
absorbance and concen t ra t ion  holds on ly a t  low absorbances; a t  h igh  
absorbance levels, th is r ela t ionsh ip usua lly becomes non linea r . Fur-
thermore, in  the chromatograph ic process, there are other  factor s 
tha t  con t r ibu te to non linea r ity. These include sample prepara t ion , 
in ject ion , loading factor s, r eversible and nonreversible adsorpt ion  on  
the column, wide spect ra l bandwidth  and high  background absor -
bance of the mobile phase. The chromatographer  shou ld therefore 
con t rol these pa rameter s as ca refu lly a s possible.
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Optical Design

In  order  to make an  absorbance determina t ion , two measurements must  be made, I0 and I. 
The ra t io I/I0 defines t ransmit t ance. In  a  single beam absorpt ion  detector , the measurement  
of I0 is made with  no sample in  the ligh t  beam, and I is measured aft er  the sample is placed 
in  the beam. Th is is a  less than  idea l situa t ion  for  the con t inuous flow detectors used in  
HPLC. F ir st , it  requ ires per iodic remova l of the flowcell in  order  to measure I0 . Second, it  is 
not  possible to correct  for  any instan taneous change in  I0 when  I is being measured. To 
accoun t  for  these problems, the Ser ies 200 UV/VIS LC Detector  uses a  dua l-beam design . A 
reference beam is used to accoun t  for  any changes in  in tensity independen t  of the sample in  
the flowcell, and a  sam ple beam is used to measure in tensity changes tha t  resu lt  from 
absorpt ion  by the flowcell con ten ts. The following equa t ions resu lt :

Absorbance  =- log (Transmit tance)

=- log (I/I0)

=  log (I0/I)

The Ser ies 200 UV/VIS LC Detector 's dua l-beam opt ica l design  consists of either  a  deute-
r ium (for  190-360 nm) or  tungsten  (for  360-700 nm) ligh t  source, a  pa ten ted monochromator , 
a  flowcell and reference cell, and a  pa ir  of matched silicon  photodiodes. The dua l-beam 
design is a  pr imary reason  for  the very h igh  stability of the detector .

Ligh t  from the source lamp passes in to the monochromator  th rough  an  en t rance slit , which  
direct s the energy on to a  pa ir  of cu rved collima t ing mir ror s. Each  is adjusted to reflect  a t  a  
sligh t ly differen t  angle so tha t  two independen t  beams a re crea ted as the ligh t  from the 
lamp (source) st r ikes the mir ror s (see F igure 3-2).

The two beams are next  r eflected on to a  diffract ion  gra t ing, which  reflects and disper ses the 
polychromat ic ligh t  of each  beam in to it s component  wavelengths. The gra t ing is rota ted by 
a  mechan ism linked to the stepper  motor  dr ive. Differen t  gra t ing angles r eflect  differen t  
wavelengths th rough  the monochromator  exit  windows. When  a  wavelength  va lue is 
entered, the st epper  motor  moves to adjust  the gra t ing angle so tha t  the desired wavelength  
is r eflected to the exit  windows and then  passed th rough  the sample and reference cells.
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Figu re  8-2.  Diagram  of th e  de te c tor optics .

The diameter  of the flowcell en t rance aper tu re determines the bandwidth  of the inst rument . 
While Beers Law holds st r ict ly t rue on ly in  the case of monochromat ic ligh t , it  is a lso desir -
able to maximize the amount  of ligh t  energy going th rough  the cell for  the best  possible sig-
na l-to-noise r a t ios (see “Detector  Response Time” in  the Application  N otes sect ion). In  order  
to insure h igh  energy throughput  while ma in ta in ing a  na rrow bandwidth , the Ser ies 200 
UV/VIS LC Detector  uses a  bandwidth  of 5 nm .

In  the PerkinElmer  dua l-beam design , the in tensit ies of the ligh t  passing through  the sam-
ple flowcell and the reference cell a re monitored. After  being conver ted by the photodiodes to 
an  elect r ic cu r ren t , the Ser ies 200 UV/VIS LC Detector  uses the ra t io of the sample ligh t  
energy to the reference ligh t  energy in  order  to cancel ou t  fluctua t ions in  lamp ou tpu t  which  
a ffect  both  ligh t  beams equa lly. Therefore, baselines remain  st eady and qu iet . Only differ -
ences which  occur  in  one pa th  (e.g., in  the sample pa th  due to absorpt ion  by a  compound of 
in terest ) will be amplified and ou tpu t  for  ana lysis.
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Design Considerations
The Ser ies 200 UV/VIS LC Detector  is based on  a  modula r  design  with  each  module dedi-
ca ted to an  in terna l funct ion . Th is approach  makes t est ing and servicing conven ien t  and 
easy. If difficu lty a r ises with  a  pa r t icu la r  component , in  most  cases the module or  sub-mod-
u le con ta ining tha t  componen t  may be field replaced to minimize downt ime. The basic mod-
u les of the Ser ies 200 UV/VIS LC Detector  a re a s follows:

Source Lamp Deuter ium Lamp for  UV spect rum ana lysis (stan-
dard). Tungsten  Lamp (opt iona l) for  visible spec-
t rum ana lysis (above 360 nm).

Monochromator Opt ica l un it  con ta in ing beam collimators and gra t -
ing for  wavelength  select ion .

Flowcell F lowcell supplied for  sample pa th  opera t ion . (12 
µL, 8 mm pa th  std.)

Reference Dry Cell Dry cell supplied for  reference pa th  opera t ion .

Stepper  Motor Stepper  motor  a t t ached direct ly to the wavelength  
lead screw of the monochrom ator . Moves gra t ing 
under  microprocessor  con t rol.

Power  Supply Boa rd Conta ins  lamp power  supplies and circu it  power  
supplies.

Limit  Stops P .C. 
Board

One opt ica l in ter rupter  and two switches tha t  
sense the mechan ica l posit ion  of the wavelength  
dr ive syst em.

Display Module Four  lines by for ty columns a lphanumer ic display.

Photodetector  Head Matched photodiodes and circu it  board which  con-
ver t  sample and reference ligh t  in tensity levels to 
elect ron ic signals.

Signal Processor  P .C. 
Board

Conta ins circuit s to conver t  photodiode signa ls in to 
usable outpu t  voltages. Also con ta ins microproces-
sor  circu it s.
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Application Notes
Wavelength Selection

The proper  select ion  of a  wavelength  for  a  par t icu la r  ana lysis is pa ramount  in  the opera t ion 
of any absorbance detector . The choice of wavelength (s) can  in fluence both  the sensit ivity 
and select ivity of a  method.

The fir st  step in  determin ing the opt ima l wavelength  for  a  ch romatograph ic method is to 
obta in  a  UV absorbance spect rum for  the compound(s) of in terest . The UV spect rum shou ld 
be examined, and the wavelengths for  absorbance maxima  shou ld be recorded. Spect ra  for  
coelu t ing or  in ter fer ing compounds shou ld a lso be surveyed, and the UV cu toff for  the mobile 
phase shou ld be noted. The idea l wavelength  for  an  ana lysis will be tha t  wavelength  above 
the UV cu toff for  which  an  absorbance maximum exists which  is fa ir ly isola ted from other  
in ter fer ing peaks. A t radeoff may exist  between  choosing a  difficu lt -to-use low wavelength  
with  h igh  mola r  absorbt ivity and an  easy-to-use h igher  wavelength  with  low absorpt ivity.

It  is not  a lways necessa ry to choose the absolu te absorbance maximum peak when  choosing 
a  wavelength . If sensit ivity is not  an  issue, a  wavelength  sligh t ly above or  below the absor-
bance maximum can  be used to avoid an  in ter fer ing peak. Th is t echn ique of choosing a  
wavelength  off of the absorbance maximum peak can  a lso be used to decrease the mola r  
absorpt ivity (sensit ivity) for  an  ana lysis with  concen t ra ted solu tes. Th is will help increase 
the linea r ity of an  ana lysis with  h igh  absorbance. However , if a  wavelength  on  a  st eeply 
sloped pa r t  of the UV spect rum is chosen , stability and linea r ity may be degraded.

There are many t imes when  there a re mult iple compounds to be detected, each  with  a  differ -
ent  absorbance maxima. In  these types of cases, there a re two ways of dea ling with  wave-
length  select ion :

• Choose a  genera l wavelength  a t  which  a ll compounds show some absorbance.
• Program a  wavelength  change using a  t imed even t s program.
After  select ing a  wavelength  for  the ana lysis, it  is impor tan t  tha t  a ll ana lyt ica l condit ions 
remain  the same. Changes in  temperatu re, pH, ion ic st rength , and the concen t ra t ion  of dis-
solved gases can  a ll a ffect  the absorbance or  spect ra l profile of a  compound. A change in  the 
absorbance profile of a  compound will a ffect  the sensit ivity of the pa r t icu la r  ana lysis. Any 
changes in  the composit ion  or  pH  of the mobile phase shou ld be kept  to a  min imum. Mobile 
phases shou ld be thorough ly degassed before use because dissolved oxygen  and complexes 
formed a round oxygen  can  a ffect  absorbance. Tempera tu re shift s in  the column eluen t  
shou ld be avoided especia lly for  ana lyses t aking place a t  h igh  sensit ivit ies. Column and elu -
ent  tempera tu res can  be con trolled th rough  the use of a  column oven .
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Detector Response Time

Noise is a lways presen t  in  absorbance detectors. Even  when  no sample is presen t , there a re 
random fluctua t ions in  the detector  signa l. Noise becomes a  problem when  it  widens the 
baseline su fficien t ly to disgu ise small signa ls; these small signals subsequen t ly cannot  be 
dist ingu ished from the baseline noise. By choosing an  appropr ia te r ise t ime va lue, however , 
HPLC per formance may be opt imized by keeping noise a t  a  min imum level.

Noise consists of an  in fin it e number  of individua l fr equencies; as more frequencies a re elim-
inated, the noise level drops. Signa ls a lso consist  of fr equencies, bu t  the number  of differen t  
fr equencies is very limited. In  order  to obta in  the best  signa l-to-noise ra t io (S/N), an  elec-
t ron ic filter  is added to elimina te noise frequencies while a llowing a ll signa l fr equencies to 
pass una t tenua ted. However , some frequencies a re common to both , and therefore, a  filter  
shou ld be chosen  tha t  r educes noise to as low a  level a s possible withou t  distor t ing or  reduc-
ing the signa l level. In  an  actua l elect ron ic circu it , r esistors and capacitors together  act  a s 
the filter . A circu it  tha t  consist s of on ly one resistor  coupled with  a  capacitor  is a  one pole fil-
ter . A two pole filt er  consist s of a  pair  of r esistors and a  pa ir  of capacitor s a long with  an  
act ive device such  as an  opera t iona l amplifier . Two pole filt ers provide a  la rger  S/N ra t io 
than  single pole filter s, and therefore PerkinElmer  cur ren t ly uses two pole filter s in  their  
detectors (see F igure 8-3).

Figu re  8-3.  Effe ct  o f a  on e  po le  ve rsu s  a  tw o po le  fi lte r on  S /N.
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There a re va r ious forms of noise. E lect ron ic noise can  a r ise from line voltage fluctua t ions, 
the detector 's cir cu it ry, and radio frequency in ter ference. Shor t  t erm  noise has fr equencies 
tha t  r ange from 1 cycle/1 sec to 1 cycle/5 min . The very wide peaks and va lleys observed in  
long t erm noise can  a r ise from system var ia t ions such  as flow ra te and pressure va r ia t ions, 
teaks, tempera tu re va r ia t ions, aging lamps, and gas in  the detector  cell.

Response Time Versus Time Constant

The t ime constan t  va lue descr ibes the degree of filt er ing of fr equencies. For  a  single pole fil-
ter , the t ime constan t  (τ) is the t ime it  t akes the outpu t  signal to reach  63.2% of the va lue of 
an  inpu t  signal change. In  2τ, 86.5% of the fina l va lue is r eached, and 95% is r eached in  3τ. It  
is impor tan t  to rea lize tha t  t ime constan t  is a  va lid ma themat ica l descr ipt ion  for  on ly single 
pole filt ers.

Figu re  8-4. De fin it ion  of rise  tim e  on  a  re spon se  ve rsu s  t im e  cu rve .
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Rise t ime, on  the other  hand, is a  non-mathemat ica l descr ipt ion  tha t  is used for  both  single 
and double pole filt ers. If the inpu t  signa l is sudden ly changed (a  step change), the detector  
requ ires a  shor t  per iod of t ime to regist er  th is change in  it s ou tpu t  signa l. The r ise t ime is 
defined as the t ime it  takes the ou tpu t  signa l to r ise from 10% of it s fina l va lue to 90% of it s 
fina l va lue (see F igure 8-4).

A la rger  r ise t ime will a llow the recorder  to average the noise fr equencies, and, subse-
quen t ly, the baseline will con ta in  much  less shor t  term noise. However , la rger  r ise t imes 
may have the following effect s on  peaks:

• Peak shape will become asymmet r ic.
• The peak maximum will be sh ift ed.
• The peak heigh t  will be reduced.
The in tegra l peak a rea , however , will be unaffected. Since peak a rea  will r emain  the same, 
the peak width  must  increase. An  increase in  peak width  can  lead to poor  resolut ion  of 
peaks. It  is, therefore, impor tan t  to choose an  appropr ia t e r ise t ime tha t  keeps the baseline 
noise to a  min imum withou t  compromising the resolu t ion  of individua l peaks. The following 
ru le should min imize noise withou t  too much  loss of peak resolu t ion .

Th e r i se t im e sh ou ld  be a p p r oxim a t ely 20% of t h e p ea k  w id t h  at ha lf he igh t o f th e  
n arrow e st  pe ak  o f in te re s t .



This chapter describes how to configure your Series 200 UV/VIS LC Detector to allow exter-
nal control by Turbochrom. You can set the detector to allow external control by Turbo-
chrom, version 6.1.2 or higher. Turbochrom is a PerkinElmer data handling system. This 
chapter includes the following information:

• Configuring Turbochrom with the Series 200 UV/VIS Detector

• The Series 200 UV/VIS Detector Configured into Turbochrom as a 785 Detector 

• The Series 200 UV/VIS Detector Configured into Turbochrom Series 200 UV/VIS Detec-
tor 

Note: TotalChrom is the updated version of the software previously marketed as Turbo-
chrom. This product is compatible with TotalChrom and Turbochrom version 6.1.x. 
The term TotalChrom and Turbochrom are used interchangeably.

Enabling
External Control
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Configuring Turbochrom with the Series 200 UV/VIS 
Detector
The Ser ies 200 UV/VIS Detector  can be con t rolled from Turbochrom and may be configured 
in  one of two modes:

• As a  785 detector .
• As a  Ser ies 200 UV/VIS detector .
For  fu ll deta ils on  configur ing the detector  in to Turbochrom please consu lt  your  Turbochrom 
documenta t ion .

The Series 200 UV/VIS Detector Configured into Turbochrom as a 785 
Detector

In  th is mode, the Ser ies 200 UV/VIS Detector  appears to Turbochrom as a  785 detector . It  
can  therefore be used in  any exist ing Turbochrom configura t ion  con ta in ing a  785 detector  
withou t  the need to change any exist ing methods or  procedures. In  th is mode, wavelength  
and response t imes can  be set  in  the Turbochrom method. There is, however , no capability to 
change the wavelength  dur ing a  run .

The Series 200 UV/VIS Detector Configured into Turbochrom as a 
Series 200 UV/VIS Detector 

In  th is mode, the method capabilit ies of the Ser ies 200 UV/VIS Detector  a re ava ilable from 
Turbochrom, enabling the use of wavelength  changes dur ing a  run , if r equ ired. In  addit ion , 
the chromatographic signa l is direct ly t ransfer red to the Turbochrom Link box digit a lly, 
removing the need for  the 900 A-to-D conver ter  and the ana log cables.

Configuring the Series 200 UV/VIS Detector for External Control

The Ser ies 200 UV/VIS detector  is preconfigured for  external con t rol, and no configura t ion  
has to be made in  the detector  to enable Turbochrom to con t rol it . Turbochrom au tomat ica lly 
con t rols the detector  once the Take Cont rol command is issued and places the detector  under  
externa l con t rol. When  used in  the “785 mode,” the detector  displays the Manua l Detector  
Set t ings screen  and shows the wavelength  and response factor  sen t  by Turbochrom. Used in  
the “Ser ies 200 UV/VIS mode,” the method screen  is displayed with  the la st  method sen t  by 
Turbochrom.

In  both  cases the message “Externa l Con trol” is displayed on  the detector ’s screen  and the 
keyboard is locked.
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IMPORTANT

In  the “Ser ies 200 UV/VIS mode,” the t r ansmit t ed digit a l absorbance va lues must  a lways be 
posit ive. To a llow for  nega t ive dr ift  in  the chromatogram, a  0.3AU offset  is au tomat ica lly 
applied to the digit a l ch romatograph ic signa l. Th is offset  is au tomat ica lly removed by Turbo-
chrom in  it s ch romatograph ic displays. The offset  is a lso presen t  in  both  recorder  and com-
puter  outpu t  analog signa ls. It  is not  a ffected by the cur rent  set t ing of the Ana log Offset  in  
the detector ’s Analog Outpu t  Setup screen . The cur ren t  set t ing of the Ana log Offset  in  the 
detector’s Ana log Outpu t  Setup screen will be restored when  the detector  is released from 
con t rol by Turbochrom.
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To place an order for supplies and many replacement parts, request a free e-ssentials catalog or 
ask for information, visit our websiteat www.perkinelmer.com 

The most up-to-date information on part numbers, product brochures, systems modules, spare 
parts, and application notes are in the PerkinElmer website. 

Telephone: 

•  U.S. only: Call toll free 1-800-762-4000, 8:30 a.m. to 7 p.m. EST. Your order will be 
shipped usually within 24 hours. 

•  Worldwide:  Call your local PerkinElmer sales or service office. 
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