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Safety Information 0.0

WARNING

Solvents or Samples used in applicatons with
fluorescence are in many cases very toxic andjor
acidic, Take spocial carg, when handling o
repairing the instrument.

WARNING

Always disconnect the line-power cord from the
line.power socket at the rear af the HF 1046
batore opening the instrument.

CAUTION:

The graling assembly is very sengitive 1o
machanical shacks, since a slight misadjustment
will damage the oplical alignmant, Take care to
avold mechanical shock (2.9, dropping a tool) to the
grating.

WARNING

Whan raplacing the power supply boards please
nvte 1hal thara is still high yollage on 5ome
capacitors unless the inatrument has baen
turnad-CFF far at least & minutes.

WARNING

MEVER remove ar replace printad circuit boards
while the HP10464 i5 turned-ON, Alwvays use your
antistatic workstation! Components are highly
sansilive 1o antistatic discharge and will ba
damaged I you do not follow the procedure given
on page 3-1.

Safely Information 0-1




0.0 Safety Information

WARNING

Do not thowch the grating.,
Do rnot atternpt to clean the grating.

WARNING

The [&mp is undar high Intarnal pressure.
Handla with care. Wear auliable protective
devices to prevent possible injury, espaecially
1o hand and face areas.

Salety Information -2



This manual pravides =ervice information about the
Hawlell-Fackard HP 10464 Programmatle Fluorescence
Detector. An instrument gverview is followed by detailed
dascription: of fhe alecironical and mechanical
camponenls, Because yvou will cany oul reperts arly an
subazsembly level, only blockdiagrams are prowvided, You
will find illustrated part- breakdowns, interconnection
tables, conngclor confligurations, as well a5 replacement
pracedures in thiz manual. A detailed diagnostic section
clfers intarmation aboul possible failures and appropriate
traublesheating,

Yo can find the tallewing descriptions in the Operalor's
Handbook {01046-93000);

General function of the instrument, descnption of
assemblies, perdormance check, troubleshooting and
replacement procedures which are also of interest 1o Lhe
customer.

A binder is availakle {part number 92821061 in USa,
part nurmbaers 3252-1037 in Eurapa) in which you can file
these handbook.
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1.1 Brief description of HP 1046A

The HP 10464 Programmable Fluorescence Dateclor is a
stand-alone fluprescence, phosphorescance and
chamaluminascenca detactorn which may be connected
1 any high perforrmance liguid ehramategraph.

The user interface iz a functianal keyboard and a 32
characler vacuurm oorescont display.

Note that names Tfor signals which are negative frue logic
end with 3 "-" =ign.

AMALOG OUT Connecior;

WOl MEY Connect any inteqratcr, recarder of analog to
digital canvartar which accapls 0 1o 1000 mY (source
impedance of the HP 10464 i5 1K 0 or O to 100 my
(source impedance of the HP 10464 i 100 £1) 1o the
AMALOG QUT cannector of the HE 10464, You may
select both vollage ranges an the digital to analog
canverier baard (Dach

REMOTE Input/Dutput Connector:

Tou may connect a shul dowen relay [SHTOM, confach
clasure 10 DGME) to an LT instrument to shul it down in
zaze a leak ocours In the HP 10464,

I case you wani the LT instrurmeant to wait when ihe HP
10464 is not ready for another analysis vou may use the
READY outpul line (confact closure to DGERND).

You can use the START- and STOE- inputs 10 anable
SYNChronous time-pmgramn—.ing of the HP 40464

You may apply the prepare input (PREP-) fram an
external instrumeant to burn-CN the lamp belore the
START- signal iz issued when you wark with negative
LAMP= values, This prevents a calibration of the
integratar at a time when the lamp s not yet temed-0M
i The analog out signal does not yet carry valid data,

Neta, fhat ell lines af the two REMOTE conneciors at b
rear of the HP 10454 have identical pin configuration in
arder to connect aeveral instrumeants in line, withoul
using a signal distribution madule. For mare information
refer to Operator's Handbaok (01046-800007.
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Names lor signals which are negative lrue logle end with

a " sign,

+BW
+19R
+18F
240N

a0
Az
ADC
AOES.

AGHD
(1
2.
DA

DACOUT

Dis-

CkAS-
CkAD-
EMPA
EMPEB
EMAEF

EMS
EXPa

EXPE
EXREF
EXS
FC

FDria
FORACD-

+5 W ling

+18 W raw veltage line

+19 % fing volbage line

around line af the 24 W =supply for
flashlamp power supply baard (FPS)
analog be digital

cne af 16 address lines

analeg to digital canverter

chip selecl of analeg bo digital converter
(ADC) on photarmultiplier power and
control board (PPC)

analag ground

digilal L analog

one of § data lines

digilal b aralog conwvertar

analog outpul

disabile ROM on fluorescence delestor
contraller board {FOC) DEHND digital
ground

display keyboard address stable ling
display kevhoard acdress read line

lire lo phase A of stepper metor (emission
grating assemby)

line 1o phase & of slepper maotor [@mission
grating assembly)

ling fa rederance positian demissien grating
agzembly}

ermission grating assembly sensor Board
line to phase A of stepper motor (excitation
grafing azsembly)

line Lo phase A of stepper motor (excitation
grating assembly)

ling 1o reference positicn {excitatian grating
assembly)

axcitation grating assembly sensor board
Nuorgscance detecior contraller
flugrescence detector motherboard

Chip select of digital 1o analog conwarter
{DAC) on digital 1o analog converter board
40ALC board)

Introducilon -3
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1.2 Abhreviations

FDAGT-
FOI
FIL
FLASH-
FFLA
FPS
GAIN

HGLD
HY

INTG
1050
1051

IRC.
KM
LKIM
LKDIS-
LKRD-
LEWR-
MPS
MR-
WTE
PAZ
FD2
PDAG-

PMT 55
POF-
FOP.
FFC
FREP.

FTL
READY
RamMz-
ROMAE-

not used

fluorescence detactor interface
filament voltage line

fiash trigger =ignal line

fizld programemable [agic amays
flashlamp power supply

line ta switch gain an photomultiplier
power and cantrol board (PPE)

hold fina far frack and hold circuit

high valtage fabel on flashlamp power
supply Doard (FPS)

Integrate line (to integraling track and hold
Circuit)

inputfoutput select for fluorescence
detector interface board (FDI)
inputfoutput select for fluorescence
detaclor interface board (FOI)

Intermipt request line

keyboard and display module

line to leak sensar

Teak detection cirouit disable line

leak detection circuit read line

leak detectian circuit write line

AN power supply

mamoary ready lina

negative temperature coefhclent resistor
address line af paripheral address bus
data line of pedpheral data bus

enable line for digital to analog converter
[ an photomultiplier power and
cantrol board [PPC)

phatarmultiplier, 200 {0 850 nm

porwer 1ail interrupt

power Qb pulse [reset)

photamulliplier power and contral
input to burn-CrM lamp externally before
ETART- signal

positive temperature coetlcien resistor
ready output

nol used

chip aelect for extarnal ROM on
Nuerescence datactor interface board (FOI)
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ROM2E-

F .
=1

51

815
START-
SHTDR
STOP-
VGO

Xe

chip salect for exiernal RCGM an
Tloorescence detactor inlerace board (FDI)
readwrite line

Swilch 51 on axcilation or emission grating
assembly sensor board

first switch included in switch 51

gegond switch ingluded in switch 51

Siarl run inpot

autput to lurn-COFF external device

slap run Input

wollage conirelled ascillator

Henon

Intreduction 1-5
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1.3 Repair Policy

The HF 10464 is designed that you can access all
camponants easily. You do not need o recalibrate or
performn diffleult adjustments, Sustamers are able 1o
repair certain parls of the HP 10464, see Operatar's
Handbaok (21 046-3Q004),

Elactranie Nems with their exchange parl number:

LEETL Y Port Kuarber Exchange Fart Mirber
KPS basrd T M0GA- 66501 01044~ £95 11
FPE baard M0Gs 65502 01 0a4- 69502
FOC board I10GE- 25503 1045 - 42503
PRC Banird M0LE 46505 D064 - 539504
DAC board D10LE - HBS0% A0S 49505
EDH I1Ges: H6505 G064 - 89505
FOL woard M0esE - ash07 B0LG - A5 0T
FR Zanrd MG24- AE50A0

Trigger assently MIeed - &0007

Kenen lonp 2940-0509

Dlcramel Liglier 19702201

Leak senser nsserbly D1046-&1608

You can cnly repair failures an the excitation grating
assambly senser board (EXS) or the emission grating
assembly senscr board (EMS) by exchanging the
respective grating assembly, because you cannot adjust
them in the field,
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Machanical ltems with their exchange part number:

Angembly Farl Humber Exohang: Part hhumbar
Ewmoitation CIO48-8001 2 0104 E-EI0N 2
araling assembiy

Emlazakan M52 IR0 5
praling assembly

Coll assermbly GBI

Lens assombly 01 CE-EEETH

Inlat QI0aE- A7

capibary avnsrnliy

Zullnt Q04 E-G7 307

copllary assamtly

The flow-cell windows will not leak up to a pressure of
80 bar al the inket af the HP 10462, If a pressuere highear
than &0 bars s applied, the flow-cell may leak. You may
hava to clean the lenses and windaws, Windows may
break with pressure shocks or prassures higher than 100
bar. For replacement of the windows and cleaning of the
tenses and windows, $ea Operatar's Handbook

(D 1046-90007).

The contents of the previous fabies may change in the
future, becausze azzemblies may be faken aut of the Blue
Siripe Exchange System. Waldbronn Analytical Division
will document changes by Service Note.
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Hardware Description 2.0

The follawing sections will given you detailed informatian
about the instrumental hardware, For the general
functions of the instrument and the design of the flow
cell please refer to the HPF 10464 Crperalor's Handbook
(01 046.90000).

On the follkeing pages yau will find an instrumenl|
avervigw, This will vau gulde you through the main
functions of {he insirument on block dlagramm lavel. The
description follows a logical path through he instrument
i.e. it starts with the flash generation and fallows the light
path and signal path to the analog autput, You will find
the same order for the detailed descriptions of the
boards, i.e. the description of ihe kayboard display
madule (KOM} is fallowed by 1he descrption of the
fluprescence detector coniroller board (FDC), then
comas the main pewer supply Board (MP3), 1he
flashiamp power supply board {FPS), the grating
assamblies etc, This order of descriplion will help you to
find Informalion in this manual easily,
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2.1

Instrument Overview

STRT—
STOFP—
READY

PREF -

Ke—=Lamp

kayboard
Display

Flewceall

farce

Phaterultiplier  (PMT)

o

Module ?QE_S\S Wik 5
u u_'-
p— =1 =11
N == Watar [ EMS Hetgr
Beoard) | Eaard Board
il b =
FDC FFC
Beard ! Board .
- PMT Gai Bandeidih
User ] Eol | Filker
Inter= Contral

Data  Processing

| T v
SSTITIIIIILL T 0% | [ totegratin |

DAt Boord

. EgridwilLn
| Signal DAC |--| Filter [3HZ)

analag
] owlput

e QACHIT
= 2GR

Interface Board

Cptianol

T

| Leak

YR

[—ll-SHTi)H

The hatchad pathwoys are ol on
the B=bit peripheral bua.
Physically this bus hgs. only

ane mpul &n Lhea FOC board.
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Instrument Overview 2.1

Flash Generation (NashMamp power supply board (FPS)):

The flashlamp power supply board (FPS) produces the
voltage for the Xe flashlamp. The flucrascence detactor
contraller board (FOC) creales a trigger signal which
ignites the flashlamp at a frequency of 220 Hz, 110 Hz or
o9 He, depending an the selpoint LAMP= | see HP 10464
Operatar's Handbook,

Radiation from the flashlamp falls an the exit siit of tho
excitalian manochromator via an excilation grating. The
exlt st 15 imaged by a micro-dens into the flow-cell
[oplical parts are shown in the illustrated part
breakdown, see page 3-7). A processar contralled
stepper motor drives the excitation grating assembly,
The carrect mator pc-slticm is calculaled by firmware,
aceording 1o the setpaint EX= | see Operator's Handbook
(01046-30000). The relerence posilion {zera arder] is
found with the help of a micro-switch and a ightswitch,
which are located on the excitation grating assembly
songor [EXS) board.

Flucrescing light fram the fow-cell iz fagused by a
second micra-lens on the entrance slit of the emission
manachromator. This slit iz imaged via the grating af 1ha
emissian monochremator anta fhe exit slit. The
photarmultiplier is located behind the exit slit of fhe
emission monochromater.

The designs of the excitation and emission gratings are
difterent, i.e. you cannot exchange the gratings, As
already described for the excitation grating assembly
sensor board (EXS), the reference positlon (zoro order) is
found with the help of a micro-swilch and a lightswitch,
Bath are lacaled on the emisslon grating assembly
sensor board (EMS].

Thie photomulfiplier (PMT) containg 3 dynodes which are
driven with & varlable voltage from 250 W to 1100 ¥ to
gelect differeni amplification factors, This allows
meazurements to be made with different sensitivities,
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2.1 Instrument Qverview

Data Acquisition {photomultiplier power and coniral T
board (PPCH:

Figure 2.1-2 shows a typical cnergy distrlbution curve for
a flagh, The elactrical response | of the PMT is shown
versus he tme t

A bandwidth filter of 100 kHz culs off all high frequancy
nalse 1o prevent pick up from exiernal elecirical sgurces T
up ta the gigahertz range. Tha fouriar fransform may

Iook like that shown In Figure 2.1-3, With the 100 kHz

filter, 95% to 88% of the curve [| verses ) is siill

avaitable,

Figura 2.1-4 shwws the energy distribution curve of the
Xanon llashlamp. Tha jilter is caused by nonreproducible
ipnization of the lamp and is approximately 200 ns wide,
528 Figure 2.1.-4.,

T T T T
2 10 20 il [paac] 1

f—dniaur GATE = 0.03me —s

Figure 2.1-2

Bondwidlh Filar

Frgure 2.1.2

2 10 20 30 [uesc] t

Fagurir 2,18
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Instrument Overview 2.1
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Instrument Overview 2.1

Imegration s implemented to pravent influences on the _]-Idt H
signal from jitker af the lamp. Because the amplitudes of ik s
the [ittaring curvea are Ihe sama at the hold paint of the
frack-and-hold ciroult, the measured values for all three
curves are the same. This results in a suppraasion of R || P
litter, see Flgure 2.1-5, The GATE= command determines fhear
the length of the integration lime. Working i
phospharescence mode, the DELAY= command delays
the integration until the flash s OFF again, &, you have
to set a delay time which is greater than the duration of
the flash, see Operator's Handbook (01046-30000). ?'_ 1o 20 ‘_j|ﬂ
galout GATE = 003 m

Cpmas]

Figure 215

After the gate time has elapsed, the rack-and-hald JrIdt
cireuit, Soe Figure 2.1-1, stores the integrated analeq

signal on a capacitar while the A/D cenverter parforms

the analag o digital convarsian.

The track-and-hold circuil takes sampling points fram

1he signal which 15 not conlinuous ie. avary fime a

conversion cycle is finished, the integrater and the

frack-and-hald eircuil is resed, a new f1ash is ignited, a IEI_

nevw integralion starts, the signal is held and 1he next 2,0 t
conversion takes place, sea Figure 2.1-6 {a constant Iv—lm-:l:J JVMH |»—b'o<-:;l }_ haid

analog signal is taken as example).

reaak rasak

Figure 2.5-5
The ADC, zee Figure 2.1-1, has 12-hit resaluticn, It

dalivers the digital data to the fluorescence. detector
controller board (FRC),

Hardwara Dascription 2-5




2.1 Instrument Overview

Data Processing {fluorescence deteclor controller board small S/ ratia
(FOChp
Data iz dalivered 1o the controller an the flucrescaence W "

detector cantroller board (FOC), Data processing tasks

Inelude data bunching, boxcar filtering and offset SOPSOL8D bunched data

adjusirment. RO S O O OO paints

Cata bunching stage averages a serlain number of QEFRI G C OO0 pesporsETE=12s

dalapainis. The number depends an the flashing gives 1 peinls

frequency of the Xe Nashlarmp. Copglo oo A
QPpplo oo

The baxcar filter, see Figure 2.1-7, takes o cartain P“*W‘

number of bunched data pointz (in this example 3 from fiter OO QI-P-plO OO

the bunched signal and averages them 1o farm the first o b s chiE

becar Tilered data paint. The bowxear filler then leaves g 14 oo

aut the first bunched data point, adds the naxt bunched ol O A s e e

dala painl [n+1} and calculales a new average Le, a new

boxcar filtered data paim, The length of the baxcar filter oo g e

is called n. The resulling .5ignal Therefo.n.a contains the e ks ...-...‘ o o

same number of dala points as the orginally benched painls :

signal, because ng data was discardes, high S/M ratio

To compensate lor different intensitias, when swilching

the wavelengih ar PMT gain by fimstable, the processor Figure 2.1.%
perfarms an autobalange, see Operater's Handbaok

{01046-30000].

Digital to Analog Conversion {digital to analoy convearter
board {DAGC board)):

The signal DAC (16 bity converts digital data info an
analog signal. A 3 Hz bandwidth filter prevents digitation
noize an the analeg cutput, With switch 517 on the
digital to analog canverter board (DAC) you may select
an output voltage rangs between O my fo 1000 my
(source impedance 1 KO and O my to 100 my (source
impedance 100 (3},
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Instrument Overview 2.1

Fluorescence Detector interface board (FONE

The FDI baard cembines the Junclions required for the
HF-1B eommunication to a remate controller (e.g, LG
Chem&tation). The remole contraller can set detector
parameters, read actual parameter values and detector
status infermation. In addition the HP-1B interface is
cabable to transfer tha signal and scans created by the
detactor to the remote computer.
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2.2 KDM

FIL  fram FOC

32 Ch T
aracter Yocuum Tube vin FDM [J25)

Flucrescent Dizplay

Armbient
- Ligghst,
haracter Chnm¢!¢r ?
Brightness
35 I Pottern Select 12 oty

10940 I-nvﬂ 10935 ded 10939
Falttern {Master) {Slove)
Ganerator
ik
n
3 LED's
3
LDM D0-07
Buffers, Latches 26 :-?a F,E[?M
{J25]
H‘:'_"' Column
Drwe: 3 g Read
Keyboord Mobric G«8 _191_,. —15y _15“
Regurutclr via FOM
(J25)
Figure 2,2-1
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KDM 2.2

Keyboard and Display Module {(01046-66508)

You will find the keyboard and display medule (KDM)
behind the frant panel of the instrumant,

Two grid drivers (10939, see figure 2.2-1) selact the
pasition of ihe character to be displayed and drive the
32-character vacuum lube Tiucrescant display. The
coniroller lnads them sequentially from the data bus
[D0-D7) via buffer, uging the lead master (LOM} and load
Slawe (LOS} lines.

The pattern ganerator (10240 see figura 2.2-1)
datermings which character pattarn will be displayed. It
is leaded from the grid drivers,

The fluarescence detector contraller baard (FOC)
supplies the filament voltage (FIL) with a frequency of
22 kHz. A phototransistar which varies the cathode
vollage in tha range of abaut - 28 V 1o - 38 v depending
an ambient light, controls the brightness of the display,

Latches drive the AUN LED, ERROR LED and
NOT READY LED, whereas the POWER LED is
connected 1o the -35 Y line.

Buffers drive the keyboard matrix through & lines [row

drlvet and the contraller reads the keyboard matrix
through & lines (column read). :
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2.3 FDC board
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FDC board

Fluorescence Detector Controller Board (01046-66503)

The heart af the controller hardware is the 6803
processar (U22), which 13 logated on the Hudrescence
detactor contraller board {FDG). The lgcal bus system
consisting of a Goentrol Bus, a 16 bil Address Bua and an
# hit Data Bus connects all functional groups on this
paard, It will alsa be usad on the fluorescence datector
interface board (FOI} which you may install in the future.
The Feripheral Dala and Address Bus which is bullered
by the bus drivers U15, U25 connects the following
boards: digital to analog converter board {DAC),
photomultiplier power and contral baard (PPC) and
keybeard and display madule [KDM).

The firmware is stared permanently in a 32 Kbyte RO
uaa). -

Data are stored temporarily in an 8 Kbyte AAM (LU24)
which has battery back up 10 prevent loss of setpoints i
the instrument is turned-0OFF. Only if the fluorescence
detecior confroller board (FDC) is taken cut of the
instrumant, will stared setpaints be last. The ballery back
up lunclions only ag lang as the fuorescence detector
controller board (FOC) remains Installed, This fealure is
designed o protect the battery from discharging while
staring the board,

The field pregrammable logic arrays (US1, U132, U14)
arvd an S-input-MAND {U31) do the address decoding for
all functional geoups ¢n this board and for all perpheral
boands. :

The power-OMN Logic supplies a reset to tha processor
when the power supply comes OR. It also gives a resel,
if undervoltage spikes accur an the 5V power line,

The pragrammabie timer G530 {L21) delivers an input o
the CPU with a frequency of 220 Hz, The timer also
contrals timing of the filament power supply, which
drives the filament of the vaguum tube Auorescent
display al a rate of 22 KHz and 8 V..

The stepper Contgal (U272, L3E, U3T) outputs two 4-bit

sigrals to drive the stepper molars of the excitation
grating and of the emission grating, respectivaly.
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2.3 FDC board

The I::ILITF:-LII pert {U271) delivers the follawing signals:
FLASH- fo ignita the Xe flashlamp,
HGLE and INTS for track and hoeld circuit on
photomultiplier power and cantrel board (PPC)
= READY for the ready relay [conlact closure),

- LEMYR- leads Lo the input from leak detection
circuit. & pulse of 10 ps duly cycle is deliverad
fram the pracessor approximately every
0.6 seconds. (For mare information aboul Lhe
leak deteclion self check, see section, 2.8 Digital
ta Analag Converter Board (DACH

- LKDIS- to disable leak detection circuit Tor
1 minute afler pawer-OR.

The input port (U25) senses:

Exlernal contacts: START- and STOP- (TTL level;
PREP- turnes-0ON the Xa lamp, if setpaint LAMP=
has a negative value. The signal is used Lo
prepare the HP 10464 dor the next analysis, ses
Cpergtor's Handboak (01046-20000).

- EXREF for reference position ¢l the excitation
grating;
EMREF for reference pasilion of the emission
grating:;
LKAD- from autpul of leak detaction cirguit:
response from leak detection cinguil is read en
this ling, If LKRD- does not fallow LEWRA- 1he
leak dalection circuit is detective, Far more
infarmatian abcul the leak detection self check,
see section 2.5 Digital to &nalog Converler Board
{BA,

LEDC's:

- IFgrean LED labaled IRG- |s OM, 2l intarropts
have been served (it LED is OFF, CPU has a lock
upl;

If green LED labeled +5 V is ON, +5 v is supplied
10 the fluarescence delector conlraller board
(FDC,

The major aclivity of the confroller is the processing of
1he data frem the photomoltiplicr, Dala processing
crnsists mainly of fillering and offsel adjustment of iha
PMT signal, and is described an page 2-6,
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2.4 MPS board
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MPS Board

Main Power Supply Board {(01046-66501)

Tha Main Power Supply (MPS] works with a switching frequency of
50 kHz and is covered with sheet metal to prevent high Irequency
radiation and shock hazard,

The line voltage Is rowled through the line filker, line fuses and power
Suwilgh o ihe: main power supply board (MPS). Values of the fuses are:

115Y operaticn: 14 (31100007
230V operaficn: 0.5 A 2100202

2.41 Voltage Distribution

All boards with analog circuits have thelr own =15 VoIl regulatbons,
Depending an the reguirements of the analeg circuils, the <19 volt line
frorm he main pawer supply board (FMPS) splits I0to a +19 Yall
voltage line (+19R) and & +1% VoIl line vollage line (+19F), see sectian
2.8 fluorescence detector mother board (FOR), The GMND line separates
of the main power supply board (MPE] and forms an analag GROD line
[AGND) and a digital GND ing (DENG), The lashlamp powser supply
beard [FPS) has ils own +24 Vel supply wilth a separate GHD line
{24GMDY to prevent distedion an the cormmen 3M0, when The Xe
flashlamp is ignited.

The table below shows where voltages are generated, and whera they

are usod:
Vieltages U V) -
Doard 15 ilE 1"3R +19F -19 +EE a5
MFS G G = = a
FP& u
Fhm u 1] ] [x] [ ]
FL u u y
HOR U v, [1])
PPC u u 1] L
DAC L u u
Chis U ]
E¥z u u
Koy & vallage Iz generaded an thls baarg

U Wallages & ussd an lhis board;

F Flae watage wsed 1o andieg drovits,

& Aaw wallage;

AGHD Analeg GRLG
DGHD Digllal SN0
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2.4 MPS board

Tou ¢an measure tha following voltages on the
Iuorescence detector motherboard (FOM) respactivaly
the flashlamp power supply board {FPSk

Wioltape Lpeclliication Acd, Deakgn Lkabien
+5 +10% Fi o1 FOR Exard
+I =108t F2 on FOR baard
S 107 F3 an FOM board
sy S5k ra an FOR Baard
3w +10% Jdd an FPS board

For information about part numbers and valoes of fuses
please refer 1o seclion 2.9 Fluorescence Detector
Motherboard (FOM), page 2-41 respectively section
2.5.2 Flashfamp Power Supply board {FRS), page &-21.

2.42 MPS board

The line valtage selector swilch salecls eilher 230 W or
1158V . Full-wave reclification is performed on the
former, whareas hall-wave rectification is perfarmed on
he latter, with capacitors following the reclifier being
switched 1o parallel.

Thi swilching power supply canfaing a power cantral
circuit (U321) which functions generally as a pulse-width
medulator and drives the current through the switching
transformes T24, The cutpul valtage an the secondary
side of the switching transformer depends on the duty
cyele of the pulse-widlh madulated signal. Aegulation
reacts on the power contral circuit [pulse.widih
madulater) and influances the duty cycle of the
pulse-widih signal.

A main rectifier supplies the switching transformer,

whereas & second auxiliary rectifier supplies the
regulaticn cirguit,
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Requlation 15 implemenied cnly for the +3 volt DG line,
Rergulatian of other DC vallages dapands on power
coupling by the transfarmer core. These DO voltages are
regulated on the respactive boards,

The error amplilicr U35 senses the «5 Voll DC line. It has
PID characteristics because of naige en the +3 Velt. The
sansa ling is fed inlo U35 and comparad with a referance
voltage, I35 generates an errgr signal and leeds It
through an analag oplo coupler inte the error sense
input of the power control circull (U321) where it iz uzed
to influenge the duty cycha of the pulso-widih madulated
signal. The pulse width is invarsely proporlional 1o fha
error signal and has & less than 45 % duty cycle, Mo
mara than 45 %% duty cyele is used to pravent the
transiormer warking at saturation, causing current spikes
which may destray companénts.

The power gontrol girguit {L321) limita the current
thraugh the switching transfarmer with the halp of the
sense line from K325, It sense the vollage drop on R325
and compares it with a reference valtage. As soan as it
reaches an ovarcuront cendition, the pulsa-widlh Signal
at the qutput of the cantrol circuit ia shortened. This
results in a limited current through the switching
transformer.

The errar amplilier U35 senses an avervoltage conditlon
an the +5 Yol line Cvervallage lurns-C0FF the power
contral circuit (LU321). After a short delay the power
central cireuil (L321) turns-0ON again. If the over voltage
condition remains it turns-OFF agaln. The oscillating
frequency is appraximately 1Hz which you can observe
at the graen LED (CR15).

The pawer conirol cireuil {U321) senses an undervaltage
condlticn on the awxiilary rectifier. The pawer cantral
circuit lurns-CFF, as long as its supply voltage s Delow
+8 Yol When sensing fhis underveltage condition the
power control circuit (W321) generates the pewer fail
signal [POF-) and leads it through an opto couplar to the
input lateh on the fluoreseencs detectar cantraller board
(FDC). I power fails, the controller stores all selpoinds in
fhe battery backed-up memory,
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2.4 MPS board

The main power supply board (MPS} conteing an-board
fuzes in each secandary powar lIne, You will find a list
belony, which fuses are usad and wheara. The fuses arg
only buill in, to prevent damage 1o componants of {he
board, In case one of Ihe smaathing cepecitors has &
short circuit. Fast acting fuses which are located on the
flucrascence detecter molhar board [FOM) protect all
prwer lines, sa that under normal circumstancas an
an-board fuse will never Mow, An excaplion is made far
the +24 Yelt line, far which the fast acling fuse |5 localed
an the Hashlamp power supply board (FPS) and nat an
the fluorescenca detector motherboard (FOM).,

Cn-board fuses on maln power supply board (MPSE

Rl Des. Fart Mumber Fisa
F1% 210 fadd 1.54
Flal 10047 A
F1az 20100447 34
F24 2110054 B
F34 Q-7 i)
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2.5 FPS board
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FPS board 2.5

Flashlamp Power Supply board {(01046-66502)

2.5.1 Xenon flashlamp

The Xe Nashlamp {2140-0549} conglsts of 2 glass bulb,
containing anode, cathode and a frigger elecirode,

A long as the lamp is in a deionized siate, there is a
high impedance between anode and cathode, The
valtage between anode and cathoda is typically in the
range of 300 10 1500V DC and stored in an extarnal
capagilar on the flashlamp power supply board (FPS). Te
ignita the lamp, a trigger pulse, typically in tha range of
10 to 20 kY has 1o be applied to the trigger electroda.
The trigger electrode is located close to ihe path
between angde and cathoda, see figure 2.5-2.

With the help of the trigger assambly [01046-60007)
canlaining & high voltage fransformer and a resistor
divider, a vollage gradient is formed, see Figure Z,5-2,
This voltage gradient is applied to the rigger alectrede.
¥engn atoms betwean cathode and 1he trigger electrode
isnize, farming a low impedance path .o, an ars. Then
xenon atoms batween the triggar electrode and the
anpde ionize that the are expands between anode and
cathade, All energy that had been stored in the capacitor
an the flashlamp power supply board (FPS) has been
used after a short time (30ps), sa that the current
through the Iamp drops and de-ionization starts.

For the nest flash, Ihe capacitor on the ashlamp power
supply board {FPS) recharges and the trigger pulse is
applied to the trigger assembly 1o ignite the xenan lamp,
rasulting in the next flash.

WARNING

The lamp is undar high internal pressure.,
Handle with care. Wear suitable protactive
devices to prevant passible injury, especlally
ta hand and face areas.

Hardware Descriplion 2-21

E‘ Trigger Asssmbly
: LD
i y
i
i
i
i
| 1
il Lﬂl“. e Lomp
! ! 1a0-cm4g
! | =z 4 :
I LU YY) o PR
i i |
i | :
i H :
| i i
1 H ;
i 1 i
E W b
' i « B
! | R =
] = :
1 L]
H TGO H 1 T
“I L {othods
Figure 2.5-2




2.5 FPS board

2.5.2 FPS5 board

The Xa flashlarmp plugs inta Lhe rigger assembly
cantalning the trigger pack, which receives a flash
vollage (U, of 320 ¥ max and a trigger voltage
(U0 of <120 ¥ min. The frigger pack franszformes the
triggar voltage to the 10 KV 1o 20 kY, The trigger valtage
ard the flash woltage are ragulated with & swilching
power supply, A frlgger slgnal FLASH. from the
processor is uged 10 initiate the flash,

Flashing frequancy is settable 1o 55 Hz, 110 Hz and
220 Hz using the LAMP= command, see HP 10464
QOperator's Handbook. A typical wavelorm from fhe
trigger valtage (U ) and Hash valtage (U, .| for a
flashing frequency of 220 Hz is shown in Figure 2.5-3,

Alter a delay of aboul 0.5 ms, the storing capacilar G4
charges up until the fiash voltage |fl,_.l1lam;| reaches

320 w. a1 the same time, G171 5 charged up via R171
untit It reaches -12Q V, In case of a flashing frequency of
220 Hz. the FLASH- signal is delivered from fha
pracessor after 4,55 ms, FLASH- is routed throwgh
optocoupler U41 and monoflop U21 and used ta ignite
thyristor CR172, This results it a negative spike on the
AC.coupled trigger voltage U.ImJ which is delivered to

the trigger assembly.

When the lamp is ignited, the 220 ¥ llash voltage line is
pulled to AND, To prevent the tigger vollage regulator
[14) and the llash voltage regulator (L124) irom high
power consurmption, Ihey are furned-OFF by the FLASH-
signal at the time when the thyristor is sgnited. The kamp
then has time to de-icnize completely.

After approximately 4.5 ms the manoflap (U21) turns-OMN
bath ragulaters (U114, U24) and the whaole cycle starts
again,

Ui
nm

=120

=hy

=

L ;

0.5ma T3y

ryyr

A5 1/ TEM} A A8me 2T}

Figrira 2.5-3
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FPS board 2.5

The charge on the capacitor G444 determines the
duration of the flash [30ps].

Note that the FLASH- signal is criginatad on
fluprescence detacter controller baard (FCHC), bul routed
through main power Supply board (MPS),

The regulation for flash valtage (U, and trigger
valtage [erg} iz done with bwa switching regulatars
using the same control circuil U14 and U24 respectively,
Ceciliators of both cantrellers are locked with a
fraquency of appraximalely 50 kHz.

Regulation of the gger vollage {Uyggk

The control cirgult 14 outputs 8 pulse-width medulated
signal with a maximum 50% duly cycle to drive the
current ihreugh the switching transtormer {T16) by FET
6, Voltage at C27/R171 is sensed and fed back
fhrough valtage dividers 10 a comparator ingide the
conliol cireuil L4, whera it is compared with a
refergnce valtage, The resulting errar signal influences
the duty cyelé of the pulsa-width modulated signal wsed
at FET (214).

Current 15 sensed on R15 and fed back Into the contral
cirguit U14. If the currani through A15 is toa high, the
cartrel circwit (U14) reduces the duty cycle of the
pulse-width modulated signal for FET {216).

Regulation of flash voltage (U, o)
A similar design is used as described above, The valtage

at C44,CR2T iz zensed and fed back into U24 where it is
compared wilh the refarsnce vollage.
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2.5 FPS board

LED's:

»  Tho gresn LED ({CA411) drivan by three comparetors
{U12), and labelled HY (high voltage) Indlcates if flash
valtage or frigger vollage are nat avellable, The LEDR
is OFF if voltage 15 missing. I does not Indicata if
fuse F37 is bigwn.

= The green LED {CR412), labelled TRIG is OM if
Irigger pulzes are delivered 1o thyristor GR17E,

» Tha red LED (CR413), lebelled FUSE is N In case
fuse Fa1 iz blown and indicales thatl 24 ¥ is available
fram the main pawar supply board (MP3).

If one of the green LED's is O, 24 ¥ supply voltage
fram the main power supply baard (MPS) is available.
Faor more information see sectlon 4.0 Diagnostics,
page 4-1.

Fuses:

= Aduse (1A F41 (2110-0001) lacated an this board,
protects the 24 V power line, comming from the
maln power sepply board (MPS). For a carregt
reading of the red LED labelled FUSE, see abave.

= A fuse (0.1 A), F37 (2110-0238) pratectz ihe flagh
voltage supply.
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2.6 Grating Assemblies

Excitation Grating Assembly {(01046-60012)

EXZ  board

(03}

EMS  board

51
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Grating Assemblies 2.6

Excitation Grating Assembly (01046-60012)
Emission Grating Assembly (01046-60013)

The emission and excitation grating assemblies have a
simllar deslgn. Thera are minor mechanical differances
betwaen the assomblics, ecause thay are mounted into
differant positions in the optical path of the HF 10464,
Far example, the zero order position of the amission
graling is lecated oppasite of the position of the
excitation grating. Therefore the lecations of companents
on the boards which zense the reference positions (zera
order] are different, althaugh thay have the zamea
electronic design, The board located on the excitation
grating assembly is named excitation grating assembly
sensor board (EXS), whereas the ong mountad an the
omissien graling assembly is named emission grating
assambly senaor board [EMS), Mote thal you must nol
exchange those boards onsile, as the grating assembly
will need adjustment, which can only be carried out in
the Taclory. In case a board is defective or the grating
assambly is misadjusted, exchange the complete grating
assembly.

Yo wWill fird a Tigure of both grating essamblies on the
cpposite page. Each grating assembly has a stepper
meter which urns the grating through a gearbox, The
motors are electrically connected to their respective
grating assembly sensar boards (EXS) J2 and (EMS) J2.
The caniroller calculates the number af steps necessary
for & given wavelongth position of the grating from fhe
setpoint. The relaticnahip between the angle of the
graling and Ihe wavalength has a sine characteristic,
therefore the firmware containg a table for the caleulation 1
of the carrect pasition. A micro-switch and 5 lightswitch
sense the referance position (zero arder]. A shesl metal
ber is mounted on the axis of the graling, When this bar
activates the micraswitch, the grating is roughly in ihe
reference position, The spring an the bar is usad 1o
compensate far backlash in the gearbox, Fine sensing of
the reference pasition is dane with the lightswitch U1
and a shest melal bar mounted on the axis of the
stepper moptor. If the bar is looated In the lightswilch
aftar Ihe raugh relerence position was sensed by the
micragwiteh, the exact reference pasition of the grating
ig found,
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2.6 Grating Assemblies

In Figure 2.6-2 you will find the circuit diagram of the

-
=1
4

axitation grating assembly sensar board {EX5]. As ExS Board

long as the grating is not In the reference position, the

microswitch which include 51, and 52, i nol
activaled (51, is open and $1, i3 closed). The

photodiode is nol It and the swilch 51, pulls the

axis of 1he grating activates fhe microswitch, 51,

EXAEF line to LW, When the bar mounted on tha
<
closes, the lghtswitch is active and 51, opens.

Because the bar fram the mator axis is not in the

lightswitch yel, EXREF |5 st LOW, & spike, which
may accur while the micraswitch is swilching, is Sy
filtgred with ©1 and a software filler. As soan as the

ralerence pasition is réached, the bar which is

mounted on the axis of the steppermotor is in the
lightswitch. This results in an oper EXREF line, which
is pulled to HIGH with 3 pull up resistor on
fluagrescence deteclor controller board [FDC].

The abowve writtan description is also valid for tha
functicn of the amission grating assembly sensor board
[EMS] together wilh the emission grating assembly.

Salfcheck

The contraller iz able to detect a mechanical aor
glactronical malfunction of Ihe excilalion or emission
grating assembly. In case of a malfunclion {shor clrcull
excluded), the EXREF [EMREF) line iz pulled HIGH. Ta
ditferentiale batween the reference posilion and an enior
candition, the controller drives the grating aut of the
refarance pasilion. The cantraller now axpecls a LOW on
the EXREF (EMAEF) line, If It falled 1o drive the grating
out of the reference position, no LOW acouwrs. There
must bo a mechanical or alectronical mallunclion on the
respective graling assembly. The selicheck is initiated by
tha CTRL 1 command &r $1op fun, $68 Operalor's
Handbook {01046-230043), and during power-ON
pracedure,

‘Wavelength Calibralion
The software allows a wavelength callbration by

redefining & certain graling location to a different
wavalength. For the procedurs, see page 3-15.
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PPC board

Hardware Description 2-30

FPC Board
) |
: I
#19 :
,|I 190 J. 1 Ht+
cin
I T g :
! I} . |oziem
I | CHRCIH
I
| a1 18 &1 {;
| PMT
P — Swikching e
| f Regulotor | | -—=-=k 1
I
: o Tatkaia
! _"'::, e i 1 Reaistar =
: b W i b and M
Capadibir I
f | apuis -ﬁ_ Netms:t ; |
i U ¥ T ,I i
: W3IE ] L ' I
g 37 I !
[y Yy ° S
: I
I
! L] Laleh \/
I I
I
I
1
1 ot U4
[ e
I
Vg
T
|
|
Mrg
|
] Mollage R
,.'_...._“'" 7 en;u:;umr 2 :
i U1 ﬁ:“
f C —_— A
" =I5 Mn,gf = = paltage L)
| u;‘ e Fequiabar ————=
i it U222
"I p “u

Figure 2.7-1



PPC board

Photomultiplier Power and Control board {01046-66504)

2.7.1 Photomultiplier

The HP 10464 uses a side-on pholomulliplien (PMT) wilh
a clrgular cage structure {1970-0201).

Yau can salect a vollage between the anade and the
calhode in the rangé of 260 % te 1100 W with fhe
PMTEAIN= command, see Gperator's Handbook
(C1046-00000).

Photens which fall on the cathede result in an emission
of electrons, These eloctrons strike the first of 3 dynodes
[only pholomultipliers with 8 dynodes are used in 1ha

HP 10464) and produce emizslon of additional
sacondary sloctrons, & high current amplification is
achleved when this avalanche eflect is repeatad far all
available dynodes, The gain bolwoen twa dynodes
depends on the voltage between them. It can be
expressed wilh the sacondary elactran emission factar d,
detined by

d=axE®

where:
A s @& numerical constant [1/V);
E is dynode valtage oF inlerstage voltage
I
a i a conslant of the dynode 0.7 10 0.8,
depending on material and geametry).

The total gain & of the photomultiplier is given by

Q= (4 x EMD 1
- K uan

where:
KI5 a numedlcal constant 11,%), in this case
approximately 0.2;
U s the veltage between cathode and
anode V],
n iz the number of dynodes.
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2.7 PPC board

The photomultiplliens which are uaed In he HP 10464
hawve 3 dynodas, so Ihe anode sensitlvily wariea
approximataly with the 9th power ol the voltage change
patween anode and cathode. Tha faclor betwean
minimum and maximum sangitivity i then approximately
50,000,

To apply voltage batween sach dynode, a voltage divider
raliwderk is uged with the scheamatic shown in

Figura 2.7-2, This netwaork is Incorporated in he socket
axsembly, which is mounlad on the photomultiplier
power and contral board {PPC). Capaciiors are bullt in
for operalbon with light pulses,

2.7.2 PPC board

The photomultiplier power and cantrid circuit consists
mainly ol two functional groups:

1) Warlable reguiated power supply 1o drive the
photomullipller at different sangitivities.

2} Dala scquisition part including gain switching,
track-and-hald and a 12.hit ADC.

1} Variakle Regulaled Pover Supply

The switching powar supply praduces a calhode vollage
to drive the photomultiplior, The cathode voltage iz
variable to allow the photomuttiplier to operate at
diffarent sansitivities, Setpaints are salectable with the
PMTGAIN= command, ses Operator's Handboak,
(C1046-80000}, Depending on the desired sensitivity,
voltage between cathode and GND is in the range from
-250 to -1100 v,

The valtage is produced by a swilching regulator (U311)
which raceives setppints from the processor via an 8-bit
DAC (L12.U312), The selpoints confrol the sensitivity of
the photomultiplier, The actual voltage an C12 i3 fed
back inta the switching regulator (L1311} together with
the output of he DAC (U32). A pulse-width modulated
signal 15 derlvad which switches the current through hoth
primary windings ol transtormer T11 via two driver
transistors wilh opposite phases,
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Current 15 sensad on A211 and the corresponding
vollags & fed into tha regqulation circuit L3111, to protect
agalnst a short clrouit,

The oulput valtage of the franstormer s rectified to form
the cathade voltage for the photemuktiplier and fed inla
tha resistor-capacitor network, which is Incarparated in
the sacket of the photamultiplier. Here tho vollage is split
up Inlo the appropriate dynade valtagea.

2} Data acquisition

U141 converts the anode current from the
photomultiplier to a voltags, The fesdback capacitor G of
W41 serves as 100 kHz bandwidth filter to cut off all
high frequency noise which may be picked up from
external sources,

The integrating frack-ard-hold is accomplished with two
aperatlonal amplifiera {U142) and twa analog awitches
(U143}, They are switched as shown in tha timing
diagram see, Figure 2.7-3. Aftar FLAEH- 15 issued, the
integration starts with a minimum delay of 1 ps. Aller 30
ps, the signal is hald {with hokd Switch U143) tor the
duratign of the conversion timme of the 12 bit A/D (U342).
D"I.Iling this tima the integration capaciter is alraady
discharged by the INTG switch {U143) {0 prepare the
nexl measurement. Before the next measurement, the
hold switch (U143)] is alse closed b resat all compononts
ol the cirgult to their initial values. The starting point of
intagration can be sel using the DELAY= command 1a
allow measurements of flugrescence and
phospharascance respectivaly, ses Operator's Handboak
004G 9000,

Vape

FLASH—
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2.8 DAC board
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DAC board 2.8
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DAC board

Digital to Analog Converter board {01046-66505)

Digital 19 analog converskon

The input [atch (U432, L143) loads two B-bit data words
saquentially, The DAGC lalch [LIEE, L33) storas the
resulling 18-bit data word untll it is delivered to the 16 bit
slgrnal DAC (L23) for conversian.

Tha analog oulpul receives the signal through a 3.5 Hz
active filter [L124) and a resistor divider (R162, R261,
R2ZBE).

Wiin the switch S17 you can select an culput range of
either 0 ¥ 10 1 ¥ (source impedance 1 kil) for integrators
of OV Lo 100 mVY (source Impedance 100 0 for
recorders.

The Analog Out aignel is provided at the BHNG connectar
at Ine rear of the HF 10462,

Leak delection

The leak detectlon circult uses a PTS resistor as leak
sensqr. The sensar is part of the leak sensor assembly
[D1D46-616802) and it is installed in the flaw cell
compartment, The leak sensor assembly is connected ta
J35 on fluprescence detactor motherboard (FOM),

If therg is a leak, the PTC cools down and the resistance
of the PTC decreases. Hance a caaled PTC results inan
increaged vollage at TP1. As $00n as the vallage
excaeds the ane applied wilh the resistor divider R342,
AN, R442 to the positive inpul of comparater U46, its
output goes LOW (TP3). In case the PTC s disconnecied
or any connection o il is brokan, comparatar U486,
pravides a law gaing gulput signal at TP3, since the
vollage at R443 is lower than the voltage applied o the
negative Input of LU46,. Outpuls of LME, and LME; are
read vig LKRAD- line from the processor.
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2.8 DAC board

« LHERD-is LOW [TF3}, if the voltage on TR s smaller
than &0 mvy (defective ar dizscannected) or if 1ha
viltage on TP1 is highor than 5.8 W (leak),

LERAD- (TP3] delivers pulses from LEWR-, il the
valtage on TR1 i3 in the range of 150 mVv to 4.4 V.

If LKRD- line is LCW (TP32), the processor generatas the
error message: ERROR:  leak detected |

In addition the LERD- signal 15 vsed o switch relay K47
wia ua64 and Q54 (TFE4). The relay {contact clozure in
case of leak) can be used to turn-0OFF axternal
instruments because of the leak (2.9, LC pumps). The
relay acts indepandently from the centroller. AN is a NTC
and used lar ambient temperature compensatian.

An aulomalic selfcheck is implemented in ihe eak
detection circuit. The processaor sends a LKWRA- signal of
10 pi pulse width and a repetilion rate of 06 seconds.
This signal [TP2] is fed into u-iﬁl to simulate a leak for
1he duration of the pulse. The procassor which reads thea
LKAD- line is able to decide if the leak detection cirguit iz
functioning praparly.

Thie 10 ps pulses have no elect on relay BAT a5 thay are
filtered aul with low pass filker RS, 23T,

LEDIS- ling inhibats leak detection circuit for the st
minute afler pawer-2M to ensure proper operation.
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2.9 FDM board

Fagure 2,931
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FDM board 2.9

Fluorescence Detector Motherboard (01046-66500)

All DC power linea are fuzed an the Nuorescencse
detector motherboard (FRN) excepl for the 24V line,
whilch is fused or fhe flashlamp powear supply board

[FPS!,
Wollags Fuian Parl keaiebyr Rl Cos Lacation
+5W 28 21120202 ] FLM Exracd
=1t 14 2110001 L FIr beard
-15Y 1A 2110-00a1 Fa FOM baard
a5 R L] 2110.0838 F4 FORA Lipard
w2V .4 E10-0e Fi1 FFE boarg

T The +19 Voll woltage ling is separated to form the +19%
Valt raw veltage line (+15%R) and the +183 Yol line
voltage ling (+19F)

If a redd LED on luoreseence deteclar motherboard
(FDM) is QN it indicates a blown fuse of the raspective
povedar ling and thal there is still power an the line from
the man power supply board (MPS). Far more
infarmalicn, see section 4.0 Diagnastics,

page 4-1.

The follewing boards plug onte the fluarescenco detectar
matherbgard (FOM):

= flugrescence detector controller board (FOC)
O 04E-68503 at )33

. dighal 10 analeg canverter board (DAC)
01 4E.66505 at J24

v llucrescence detecter interface board (FRI)
O1046-66509 al JA2 (for future use).

The flashlamp power supply Board (FPS) is connected
directly to the main power supply board (MPS). For pin
assignment refer to page 2-20 ar page 2-14,
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2.9 FDM board

Conneclicns are made from flusresconce deleclor
rotherboard (FOM) fo:

= Maln power supply board (MPS] 01046-566501 at
J11 .

s Photomultiplier power and control board (PPC)
M 0a6-66504 at 13

»  Keyboard and display module (KDW) 01046-66508
atl J2S

- Excitation grating assambly {&xcitalion grating
assembly sensor board (EX3])
O104G-B0012 al J12

n Emission grating assambly (ermission grating
assembly sansor board (EMS)
01046.80013 at J22

»  Leak sensor assombly
O1046-61e02 at J25

s« Rermote conneclar assemblies
01046-61604 at J2311, J212

Far mpre detailed information, refer to the tables on the
fellowing pages.

The pln asslgnment of the remote connector and the
anelog out connectar is described in section 5.
Conneciors and Cables,

Hote thal names for signals which are negative troe logic
end with a "-" gign.
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FDM board 2.9

Connector J11 to MPS board (J35)

Gaurce J11
FLASH-
AGHND
+19Y
AGMDO
=18
LT ]
POF.
35V
5V
DEND

OB s M L Gl R —

&

Connector J211 or 212 to REMOTE connector

Source J211 Desstination
GEMD 1 HERIS T
spare | 2
FREP- 3 J33.1 T, via AC cambination
READY | 4 J33-13a
START- | & J33-14a, vig ARG cambinaticn
BTOP- | & JH3-14b, via AG combinalion
SHTOMN T J24-Fa .
MS. | &
DGHD | 9 J11-1b
WS, 1k

For information about pin assignment of the REMOTE cannectar,
SE8 page 5-5.
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2.9 FDM board

Source J12
NG, 1
EXPE- | Z
EXFB | 2
ExXPa | 4
+14R ]
+14R g
EXPa- | T
DGMD | B
EXREF | 2
+5W |10

Source J22

sparg
EMPE-
EMPB
EMPA.
+19R
+18R
EMPA
DEND
EMREF
+8Y

9o - o dth Rk Ry —

jry
L=

Connector J12 to EXS board

Castination

J33-2b
J39-2a
J33-1a
J11-3
J11-2
J33-1b
J11-10
J33-14c
J11-9

Connector J22 to EMS board

Destination

J33-4b
JI3-43
J33-3n
J11-3
J11-3
J33-3a
J11440
J33-15c
J11-9
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FDM board 2.9

Connector J24 to DAC board (J52)

Destination | a Source J24 b | Destination
Jasash | 1| LeDis. | 8w 1] J11-9
Jazan | 2| LKwR. | LkRD-| 2| Jza-ise

Ji1-a | 3| penD | DaNo | 3| J11-10
J1-1g | a| pono | DaNo | 4] J11.10
Joir | 5| sHton | Dano | & Jri-d0
Jza-1n | 6| Foact- | e | 8| Jas
JFoaco | 7| FoACD. | 15w | 7| J3s.z
Jz3-3a | B Paz | Paz 8 Jea-ae
J3aEb | 9 PAl PAD g| J33-Ba
Ja3-7c | 10 PO7 | PDE | 10| J33-Th
J33.7a | 11 PDS | PD4 (11| J33-Be
Jas-6E | 12 o3 | P2 12| J33-Ba
J33-50 | 13 P01 | PR 18] 293-5a
J13 | 14| +19F | s13F |14 o113
J11-2, 4,6 | 15| 4@ND | AGMD (15| 112, 4,8
J11-8 | 18 Aoy | -aawv |18 a5

Fource JA5
LKIN 1
+H8 | 2

Connector J35 to Leak Sensor

Destination
J24-Ge
J24.Te
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2.9 FDM board

Connector J13 to PPC bhoard (J33)

Destination
J11-3

Ji1-2, 4,6
J11-5
J33.10¢
J11-10
J33-13e
JA3-12b
J33-8Bh
J33-Ta
J33-6c
J33-T¢
J33-5h

Connector J25 to

Destination
J24-13c
J24-12¢
J24-12a
JE2411a
JEA-10e

Jea-ac
J24-9a
J33-8b
J33-8c
J11-9
J11.9
J11-5
Ji1-8

Source 3
1 ‘_+1EIF +19R 2
3 M.C. AGND 4
5 AGND AGND i
7 -19v INTG a
g PDAC- DEME | 10
11 DGHND PA 12
13 M.C. +5¥ 14
15 HOLD ADCS. |16
17 PA1 PAZ 18
149 PDS PD& 20
21 PC4 pPL2 ee
23 PD7 PE3 24
25 PDA PO 26
KDM
Source J25
1 PO PLCA 2
3 FOZ DGND | 4
8 PD3 PD4 &
7 P05 DGMD | 8
9 FDE PD7 10
11 PAD DSMND |12
13 PAd PAZ 14
15 | DKAS- DGND |16
17 | DKRD- FCP- 18
18 +5V DGND | 20
29 +9V DGHND | 22
23 -16v DGMD | 24
25 -30W FIL 26

Destination
J11-3
J11-2, 4, 6
JI11-2, 4, 6
J33-12¢
J11-10
J33-5a
J11-9
J33-11a
J33-8c
J33-Tb
J33-6a
J33-6b
J33-3a

Destinatian
J24-13a
J11-10
J24-11g
J11-10
J24-10a
J11-10
J24-Bc
J11-10
J33-10a
J11-10
J110
J11-10
J33-1c
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Connector J33 to FDC board (J1)

Destinalion a Source JA3 b
Ji2-4 1 EXPA EXPA- 1
J12-3 2 EXAFBE EXFB- | 2
J22.-7 3 EMPA EMPA- | 3
JE2.3 4 EMPB EMPB- | 4
JEG1 5 POD PL1 5
J25-3 [ PO2 PO &
J25-7 T PDS PDe T

J28.11 1 FPAD Pal 8
Jid-g ] PA3 DKAS- | &
J32-18a | 10 POP- FOACD-] 10
J13-18 [ 11 | ADCE- FOACH-] 11
J11-1 | 12 | FLASH- HOLD |12
J21-4 [ 13 | AEADY LEWR- | 13
J33-14a. | 14 [ START- ETCP- |14
JI1-F [ 15 PL}F- LKDIS. | 18
J32-1a | 16 1050- +3 16
Jag-Za | 17 [ROM2E. +5 17
J32-3a | 18 [AOMAE- +a 18
J3k-4a [ 19| MRDY- +BY 18
J32-5a | 20 IRG- +a 20
J32ga [ 21 Al CaMD | 21
J32-Fa | 22 a4 DOEND |22
J3k8a | 23 A CEMD | 23
J32-9a | 24 Ak CEnD | 24
Jaz.108 | 25 AT LMD | 25
J3E-11a | 26 A2 CGEMD | 2E
Jaz-12a | 27 AQ DGHND | 27
Jaz-13a | 28 A5 DGHD | 28
J32.14a | 20 A4 DEND | 29
Jaz-15a | 30 a3} DdGhD | 30
J3246a | 31 AQ DGEND |3
Jaz2-17a | 32 A2 DGND | 32

Deglination
Ha-T
Jiz-z
J22.4
J2i2z2
J25-2
J25-5
J25.9
J25-13
J251s’
J24.7
J24-6
J1%-15
J24.23
J3z-14b.
J24.1a
J11-9
J11-3
J11-9
J11.8
Ji1-9
Ji1-10
NER W)
J11-10
J11.40
J11-10
Ji1-10
J11-1g
J11-10
J11-148
J11-10
J11-14
J11-10

FDOM board 2.9

an AC combination

J3d o
FIL 1
+18R 1
+19R 2
DGEND 4
DHaMD 5
FD4 [
POF T
PaZ 5
DKADR- ]
PDALC- 10
Q5. 11
INTG 12
M. 13
EXAEF | 14
EMREF | 15
LKRD- 16
FREP- 17
RAMIE- | 18
D5 13
R/W- 20
L3 21
D 22
0S5 23
D& 24
o7 25
AID 28
Al 27
AR 28
A1d 29
D2 30
oo #
Al 32
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Daslination
J25.26
J11-3
J1-3
H1-10
140
JEE-
J25-10
J25-14
J25AT
39
Jaz-18e
Jz2-8
H343
Ji2.9
J22-9
J24.2c
Jaz17e

- JA2-3c

JAZ4C
Jaz.5g
Jaz-ge
Jag-Te
J32-8e
Jag-fe
Jaz-10c
Jaz-11e
J32.12c
J32-136
JE2-14g
J22-156
JE2-160
J3247¢



2.9 FDM board

Connector J32 to Interface board (J33)

Destination
433-16a
433173
JAE-18a
J33-19a
J33-200
J33-21a
J33-22a
JA3-23a,
J33-24a
J33-258
J33-262
J3z-27a
JEE-2da
J33-29a
J33-308
J33-31a
J33-323

J11-3
Jae
J11-9
J11-8
2119
J11-9
4119
J11-10
JA1-10
J11-10
J11-10
Ji1-10
J11-10
J11-10
J11-10

a Source J32 b
i 1250- 1051- 1
2 [ROM2E- POP- 2
3 |ROMIE- RAM2-| 3
4 [ MADY- oS- 4
5 IRC- AW- L
& A3 o3 5
7 Ad 04 7
& AS D3 a8
g Al [nl:1 i
0 AT o7 10
11 A1z Al 11
12 AD Al 12
13 Al5 A5 13
14 Ald A13 14
15 o oz i5
16 AD oo 16
17 g a1 17
15 +18A +19R | 18
1% [ DOND DGND |19
20 +5 +5Y 20
21 P +EN 2
23 +5N =1 22
23 +5N +5Y 23
o4 +5V Y 24
25 | DGHND DaEKE | &5
26| DGHD DENE | 26
27| DGND DaAND | 27
28 | DGHND DGHD | 28
249 | DGHND DOEMND | 29
30| DGMD CGMD | 30
3| DGND CEEMD |39
32 | DGMND DGO | 32

Crastination
J33-16c
J3I-1TE
JE3-18a
J3318c
J33-20c
J33-21c
JA3-22¢
J33-23c
JAE-24c
J33-25c
J33.260
J33ETe
J33-28c
JEI-20e
J33-30c
S
J33-32o
J11-5, 7
J11-5, 8, 10
J11-8
Ji1.2
J11.8
J11-9
J11-9
J11-10
J11-10
J11-10
J11.40
J11-10
J1110
J11-10
J11-14
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FDI board 2.10

Fluorescence Detector Interface board {01046-66509)

Two HP 10464 options are avallabla, A standalong
Instrument withowt HP-1B conirol and a detector
equlppad with HP-IB confrel and data output. Tha FOI
board combinas the funclions required for the HP-IB
communication, and is installed anly in detectors with
tha HP-IB Interfaca,

The default HP-IB address of the HP 10464 is 12, The
address switch is lacated on the FOI board, The main
hardware blocks on the FOI board are 64 kbyle EPROM,
24 kbyte RAM and a HP-IB cantratler. The glectronics is
connecied diractly 1o the Data, Address and Conirol bus
of the FOC board. 3ee figure 2.10.1.

The Firmwara on the FQI baard is autematically activated
whien the board Is inserted to the instrument, A dalector
without HP-IB interface ¢an ba upgraded to the HP-1B
versian by insarting the FOI board and connecling the
HP-IB catle assembly to the HP 10464 rear panel. The
FDI board can ke ramoved Irpm the datector. The
Instrument works now in janakegy’ moda,

P HE-If EFAICM
Sxpa, Addreas FERY
Switch 01 04%— 1 300
— J13
FOM ;
ria f, DAk i -
43z ¥ I
ta FDC [ s | Drver  [HP-E
{l;oorf Addrese b
33 v
Conlral 3

a—Jdof
20c-24c 3
2%0-320
25¢-52¢ THE

Figure 2_10-1
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Hardware Revision History 2.11

PaFT Flamber assembly Current Rev, Changes
D1044- 15001 FOC Firmaars b= zZ&30 na shangas)
1046 13003 FO1 Firmdare A-2T1E {no chonaes)
pid4e- &00OT Trigger ®ack Enkangad grovnding,
all detectors updeted
010G E- 50012 EX-droting Eezistor yalwse changes,
afn bBrenk = 2702G00TED
104 &- 60013 EM-Grokting Lo
D1d4E- AE500 FoM o Ranmote sonncckor pin 4

disconnected from OGHO

sdn Lresk « @F0ORGOOZ0N0
01046 -44501 MF5 A cempencnt changes caly
A1046- 46502 FPs -] Ecord size and component

chonges, oply proletype

getectare With Rev. A board
01 0GE - 45503 FOC 5 1. additional parts

terharsed battary Lifetine)

i broak > ZT020007AG

2. RAMs with integrated

backup battery; Battery

rencved {Jdure T983)

01044 - G504 [ A Enhorced ESD protectian,
gfn beeak > ATOZGOOTAD

01044 - GA%505 Ag :} ¢no chonges)

01044 - £4%00 KDM n {na shangasl

01044 - AE50F Fl ] ino chonges)

Hardware Deacription 2-53




Replacing Parts

The balaw listad raplacement pracedures are dascribed
In the HP 10464 Cperator's Handbook (01046-90000).

Maintarnanca ol ke flowesll;
Replacing the flashlamp;

WARNING

Always turn-0ff the ling power and disconnect the
lime-power cord from the line-power socket at the
rerar of the HP 10464 before opening the
instrumant,

Fakow the steps balow, when replacing electrenic items
inside the HP 10464,

1.

Remave any HP 10464 covera, panels and
protecting covers 1o get aceass ta the
respective item,

Connect the porlabla grounding kit and wrist
strap (9300-0794} 10 the base plale of the
HP 1046A.

Remove respective ilem and place on the
portable grounding kit.

Ramova the new iterm fram the sarvice kit and
unpack on portable grounding kit.

Inztall the naw ilerm, turn-0OM 1he line power
uslng the line power switch at the rear of the
HF 10464 and start-up as described in your

HP 10454 Operator's Handbaok {01046-90000},

Check that the naw [1em ig working properly.

Alter PPC hoard ((M046-66504) exchange verify and
adjusl the dark eurent cempensation :

Turn-Sif the lamp. Set PMT GAIN =1 and QATE = 14,
The digplayed C valua should be 5..10, IT necessary
adjust using the potentiometer on the PPC board,
Increasa the PMT Galb toe 15, Verify thal the C Walue
ramaing < 15,

Detalled information on the respactive itams ara given in
Ihe tollowing pages.

Replacing Pars 3-1
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3.1 lllustrated Parts Breakdown

Replacing Farts 3-2



lllustrated Parts Breakdown 3.1

Figure 2.1

Replacing Parls 3-3



3.1 lllustrated Parts Breakdown
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lHlustrated Parts Breakdown 3.1

Figure 3.1-2

Replacing Parts 3-5



3.1 lllustrated Parts Breakdown

Replacing Parts 3-8



lllustrated Parts Breakdown 3.1

i 1% Hobe:
an #.,-u"*f | The other allan scraws
e _'L‘,.,e"" in the optical unit st
- H,.e-"E not be opend,

Replaging Farts 3-T



3.1 Mlustrated Parts Breakdown

Figure 3.1-4

Replacing Parls 3-8



Hlustrated Parts Breakdown 3.1

Flgure 3,1-5
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3.1.1 Parts Identification

Item Description Part Nurmbaer
1.00 Cover, bottom CO50-2115
1.01 Foat {ax) 4040-2038
1.02 Screw 5x16 [4x] (5150562
1,10 Covar, slde 5060-1522
1.20 Slde panal, bulkhead 0104600203
1.21 Capholdar 01040-22301
122 MUl bulkhead CA0d6-25701
1.30 Rear panel assembly MH0d6-50015
Note : Power wires soldarad
i1 Pargl assembly
Rear panol 0104500202
HF.IB plate (01046-04 108
Screw, 4-40 22000105
Screw, 3x0.5 6mm 05 15-0806
1.32 Fuse holder cag 211040565
Fuge holder 2110-0810
MNut hex plastic 21100569
1.33 Limg awltch S101-2913
1.34 Lire filter B135.0302
1.35 Remote connector
Cable agsambly 04661604
Scraws, lock 1282.1518
1.36 BHNC connactor
BHC cable assembly MQ46-61605
Cable holder
Clamp cabie 0.625 14040024
MUt Rex 05350025
Wazher A0s0-0227
Seraw 3x0.5 Gmm Q5450885
Term-Lug SLOR 03601190
Wash-Lock Int. 3/8" 218000156
Mut hex Q.375-32 2850-0043
Connactar BN BLEHD 1250-0301
Insulathon S040-0702
Capacitor 1 nF 200V (Aey, B} C1&0-0161
137 Arounding
BDG Post 0,812 LG 1510-00348
MU hex 02532 24800072
Wash.Lack int. 1/4" 2190-0084
1.38 HP-IB Catla asembly S061-3352
1.40 Conver, tap 00sD-2116
1.41 Insert, top S040-1181
1.42 Foam O (6500205
1.43 Foam 104800206
1.50 Scraw Suxl [By) 0515-0750
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Parts Identification 3.1.1

Itam Dascriptian Part Mumber
Fronl panel assembhy 01046-60014
2.00 Front panel O1046-30201
210 Keyboard Display kodule (KDM) Q1046-G6508
2.20 Holder lower [2x) 01046-02302
230 Helder upper (2x) 1345-02301
Contact elament {2x) 01046-01003
.40 Sorew Jx6 (18x) 0515-0586
2,50 Coner, Trentl panel 01046-60018
Seoraw, Fatnr-cptve, (23 1390-05311
260 U-trama 0104600502
2,70 Screw 3,5x6 (4x) 0515-0544
3.00 Cptical unll 01 046-60011
ERL Caver aplical unlt 0104800204
Door cell campartment TO&B1-00302
Gaskel doar 8041.21 56
@gshet optical wnit S041-2157
3.11 Caver cell area D104E-04109
Gasket cell E041-2158
342 Caver PMT CA046-04107
Gashel PMT H041-2158
ERE] Soraw 3X0.5 6MM (18] 0515-0924
3.20 Serew 3.5x16 (3x) 0515-0548
3.30 Allan scraw 05150236
Blit, 1rm Q1046-6A021
3.40 Slit, 2mm 01045-50022
3.41 Slit, dmm Q1046-60023
3.50 Flazh lamp 21400549
3.51 Lamp helder 01046-22308
Adapter ring 01046-22303
3.52 Trigger assembly 01Q46-60007
3.53 Seraw Jx0.5 Gmm {Ex) 0515-0924
360 Filter holdar assembly O104ag-627T04
3.61 Seraw Maching 0515-0757
1.62 Cut-nff filter 280am AOET-3351
Zut-off filter 370nm 1000-0822
Cut-off filter kill (supplios) BOG1-3327
Sut-off titer kilZ (supplies) S061-3323
Cut-off filter kil3 (3upgplios) BOG1-332%
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3.1.1 Parts Identification

Itern Description Part Murmber
3.70 Leak sensar assembly 01046-61602
371 Scraw 0515-1685
3.80 Waste tube 01046-67601
3.81 Waste screw TOB4G-22403
3.90 Emission grating assembly 01048-60013
am Exeilation grating assembly 0M1046-60012
.52 Hex sorew 0515-1655
Washer 3050-0521
4.00 FP3S board M O4E-BE502
4.01 Cover FPS 01048.041 02
4.02 Screw 3.5x6 [19%) 0515-0544
4,10 FOi hoard 01045-86500
4.20 Card cage 01045-04104
4.24 PC-guide 7888103101
4,30 FOC board M046-566503
FOC firmeware O1046-13001
Battery 1420-0361
4.40 DAC board 01046-66505
4.50 MPS board 01046-66501
4.51 Cover MPS O1046-04101
480 PPC board 104566504
4,61 Screw 3x10 [3x) 0515-0539
4.62 Fhatornultiplisr tube 19700201
4.70 FOI board 0104656509
FOI firmware Q1046-13003
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Parts ldentification 3.1.1

item Description Part Number
5.00 Cell assembly 01046-60010
5.10 inlet capillary assembly 01046-67301
includes Zero volume union 0100-0900
includes Cap. ay, 0.12 id. 79881-67301
5.1 Screw 0515-1759
5.20 Outlet capillary assembly 01046-67302
includes Zero volume union 0100-0900
includes Cap. ay, 0.25 id. 79881-67302
5.30 Cell cartridge 01046-24501
5.31 Cell clamp 01046-61201
Cell parts :
5.32 Cell screw 79881-22403
5.33 Cell spring 79881-09103
5.34 Stepwindow, transparent 01046-28101
5.35 Guide ring 01046-27103
5.36 Gasket, stepwindow 01046-27101
5.37 Cell cap 01046-24500
5.38 Gasket, cell 01046-27102
5.39 Flow chamber 01046-28102
5.40 Stepwindow, black 01046-28103
5.41 Screw, hex 0515-0142
5.42 Lens assembly
Lens 1000-0805
Lens screw 01046-22403
Lens housing 01046-25201
5.50 Lock cartridge assembly

Screw, 3x0.5
Spring
Pressure plate
Lock cartridge

0515-1111
1460-2118
01046-24104
01046-22402
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3.2 Replacement of Grating Assembly

baseplate of ophical unit reusable  contoiner
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Replacement of Grating Assembly 3.2

Excitation Grating Assembly (01046-60012)
Emission Grating Assembly (01046-60013)

1. Cpen Lthe cover lhe of optical unit.

2. Unplug the cable, connecting the grating assembly
1o the fluorescence detector motherboard (FOM).

3. Unscrew the hexagonal screw (item 2 in ligure
3.2-1), located on top of the grating assembly.

WARNING

Do not touch the grating.
Do not attempt to ¢lean the graling.

4. Take the two hexagonal screws (item 1 in figure
3.2-1) (0515-0827) from the product support
package. Insert them into the hales as shown in
figura 3-2.1. Using them as a handle, move the
grating assembly slightly backwards and forewards
and then remove the grating assembly. Place the
grating assembly carefully on the bench, see figure
3.2-41.

CAUTION:

The grating assembly is vary sensitive lo
meachanical shocks, since a slight misadjustrment
will damage the optical alignment. Take care to
avoid mechanical shock (e.g. drepping a togl) to the
grating.

5. Open the reusable container of the new grating
assambly. Unscrew the hexagonal screw (item 2)
located on top of the grating assembly before
ramaving the grating from the packing matarial.
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10.

11.

12,

13,

14,

3.2 Replacement of Grating Assembly

. Fit the new grating assembly inle the optical unit

with the help of the two hexagonal screws [item 1
in figure 3.2-1}. Twist it counter clockwise while you
are fixlng it with the hexagonal screw, MEVER use
mechanical force, ta Install the grating, This will
cause misadjustment leading to a damaged optical
unit.

Plug cable from tha grating assembly inlo the
flucrescence detectar motherhoard (FOM),

. Push cable info the recess of the aptical unit. This

will prevent straylight, when the cover of the optical
unit Is closed.

. Te check that the new grating assembly is working

carrectly, enter a wavelength setpoint and ocbsarve
the movement of the grating. To check if the
grating assembly finds the zero order position,
entar CTRL1 EMTER .

Close the cover of the aptical unit, fix two or three
screws and apply the wavelength calibration
procedure, which is described on the next page,

Remove the two hexagonal screws (item 1 in figure
3.2-1) from the grating assembly and close the
cover of the optical unit. Secure screws on top of
dptical unit crosswise, before you fix the screw in
the tront.

Put the old grating assembly inta the reusable
container and secure it with the hexagonal screw,
(iterm 2 in figure 3.2-1).

Pack the grating assembly into a plastic bag to
pratect from dust.

Ensure that the grating assembly is well packed to
prevent damage by mechanical shacks during
transportation.
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Calibrating a Monochromator 3.2.1

Before you bagin, you must install the HF 10464 test cell
and the corract slits.

1. Turn-OFF the HF 10454,

2, Fallow the precedure given in the Cperator's
Handbook (01046-90000) exchanging the slits.
Insert 1 x 1 mm glits {3 pes) in the optical unit.

3. Remave the flow cell,

4, Inser the HP 10464 test cell, 0104680017 inta the
flow call compartment and shut the flaw-cell

compartmant door.
5. Turn-OM the HP104GA.
You can now procesd 1o set the correct parameters far
measurament,
6. Set the following on your HP 10464,

RESPONSETIME = 1. | 4 = 125 moec

PMTGAIN = Al 63

LAME = t 125 meec
(ZERD =0

DELAY =0

I GATE =0

SCANSPEED =1 '{ 1.5 nm/sec

7. Set the following an your integrater:

ATTH = {0
ZERG =10 1
CHARTSPEED & 5
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3.2.1 Calibrating a Monochromator

Excilation monochromator

The excitation menachromator is calibrated with the heip L
of the tast call which contains a fluarescing glass. Far Emasion = 445 am
the excitation and emission spectrum see figure 3.2.1-1

and 3.2.1.2, The excitalicn spectrum is usad far the
wavelangth calibration with a fived emission wavalength \

of 445 nm. The following procedure describes Row Lo

calibrate the monechramator on the first apex in e \
specirum at 231 nm, see figure 3.2,1-1, -

- . CH3 & [
& Enter a calibration constant o 0 1ar the exilation Excitation e s
mGrechromatar
Figure 3.2.1-7
| D EXCALIB. = q i nm

8. Eol the excitalion manochromator at
EXCITATION = 220 ° | ; 220 nm

and the emisslon monechramalor at
CEMISSTON © = 445, 445 nm

10. Select the MONITOR display line and Using the
or t keys, scan the excitation wavalength up ta
245 nmin 1 nm steps. Aller each slep observe
the - £ = intensity readings. You may have
to adjust the PRMT gain selpeint to gel a praper
intensity reading. If you have an HF 3390 Series
Integralor the plol function may help you to find the
maximum intansity.

11. The maximum inlensity 1or excliation of the lest cell
shauld b at 231 nm. IF your HP 10464 measures
higher intensity al ancther warelenath, you need to : Excilotion = 231 mn
enter a calibration constant, For exampie, il you H
have a maximum al 220 nm, then the difference :
between the actual value (229 nm) and the !

expactad value (231 nm) is -& nm, / !
12, Enter the new calibration constant far the excitafion | : —_—
monochramatar, see Cperator's Handbook — { T e
(07 045-20000). 40 445 S00 GO0 3 |:r'|r.'£|
. Ernission
EXCALI = =2 3 nm

Figure 2,212
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Calibrating a Monochromator 3.2.1

Emission Manochromator

Before you can caliprate the emission monachromator, I |
you must first calibrate the excitation monochromator,
soe previous page.

Excitotion = 445 nm

The emission monochromator is calibrated with the help
of stray light originated in the apagque glass body of the
test cell. Figure 3.2.1-3 shows a stray light measurement
with the excitation monochromator being held at 445
nm. Tha maximum stray light occurs when both
monochromators select the same wavelgngth,

[
To calibrate the emission monochromator 400 E‘r‘_:_‘]‘ci’ Sae 500 x [

Flgure 3.2.1-3
13. Enter a calibration constant of 0 far the emission
monochromator

G EMCALTB = 0TS nm
14, Set the excitation monochromator at

[EXCITATION 2445 3 445 nm
and the emission monochromator at
ii’ﬂ“..l,ﬁ.smﬂ. 435 123t nmo

G PMTGAIN - H:

15. Select the MONITOR display ling and Using the
or t+ keys, scan the emission wavelength up to
455 nm in 1 nm steps. After gach step observa
the | F = intensity readings. You may have
to adjust the PMT gain setpaint to get a proper
intansity reading. If you have an HP 3380 Serigs
intagrator, the plot function may help you ta find
the maximum intensity.

16. The maximum intensity for emission of the test cell
should be at 445 nm. If your HP 1046A measures
more at another wavelength, you need to enter a
calibration constant, For example, if you have a
maximum at 449 nm, then the difference batween
the actual value (449 nm} and the expected value
(445 nm) is 4 nm.

17. Enter the new calibration constant for the excilation
monochromator, see Qperator’'s Handbook
(01046-90000),

COEMCALIB o= 04 5 nm
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Diagnostic

This section will give you general troubleshooting infarmalion.
Please read this section carefully before you perform the
troubleshooling procedures,

Power Distribution

All power lines except for the 24 V line have fuses on the
flugrescence detector motherboard (FOM) and passive LED's
{red} which light-up if a fuse is blown and voltage is still
supplied from the main power supply board (MPS).
Additionally, there are active LED's (green) on different boards
to show which voltages sra prasent. For more infarmatian, see
LED Status on the next page.

The 24 ¥ ling is fused on the flashlamp power supply board
(FPS). A passive LED {red) lights-up it the fuse is blown and
voltage is still available from the main power supply hoard
(MPS). If there is no voltage on the 24 V line supplied from the
main power supply haard (MPS), the Xe flashiamp will not flash
and the two green LED's (TRIG and HY] on the flashlamp
power supply board (FPS) will be OFF,

WARNING

When replacing the power supply boards please
note that there is still high voltage on some
capacitars unlgss the instrument has been
turned-QFF tor at least 5 minutes.
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4.0 Diagnostic

Status LEDs

It the main power supply board (MPS) functions properly the

followling LED raadings will be visible:

LED Color Locatian Status
.
-35 W qresn DM ol
+1% ¥ Green PPC board ol |
1Py Green PPC board 0N
+5 Y green FOC board oM
e
+24 W green FPS board 0N
all red LEDs OFF

x POWER LED on the front panel;

.y

Cne of the green LED's on flashlamp power supply

board (FPS) must be ON when 24 V are availahle,

Any other LED reading shows that there is a problem which
may be traced back to the defective part. Refer to the first two

troubleshooling proceduras.

Controller

If the green LED, labaled IRG-, on the fluorescence detector
controller board (FOC) is OFF, a lock up has occurred in the
CPU. If reset fails, fallow second troubleshooting procedure.

WARNING

MEVER remove ar replace printed circuil
boards while the HP 10484 is turned-ON.
Always use your anlistatic workstation!

follow the procedure given on page 3-1.

Components are highly sensitive to antistatic
digcharge and will be damaged if you do nat
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The optical signal path can be followed from the
lamp to the PMT step by step to isolate the
dafective itern.

Lamp :

When the l[amp power supply (FPS) and the lamp
tunction properly, it is possible to hear the
characteristic sound of the flash lamp. The lamp
litetime is typically > 1500 hours, The lamp ¢lass
window is gradually covered with a non
transparant {metal) surface and the lamp intensity
decreases slowly. The lamp intensity effects the
detactor signal to noise ratio. The Sensilivity
Perlarmance check-out pracedure ¢can be used o
verify the detectar perfarmance,

Intansity of new lamps from stock may decrease
rapidly 30% during the first 10 hours of operation.
After 24 hours the lamp intensity drift is less than
0.3% hour. Therefore burn-in time of 24 hours
after a lamp exchange is recommended.

WARNING

The lamp is under high internal pressure,
Handle with care. Wear suitable protective
devices to prevent passible injury, especially
to hand and face areas.

EX Grating :

It the grating is not moving or if the positich
sensors have failed a clear error messages are
shown on the display. The zero order position is
verified every time after "Stop Run' function. Use
"Stop Run' to troubleshoot the grating assemibly.
The “Initialize Monccromators’ function should not
be usad for troubleshooting, since all failure
modes may not be detected, For diagnostics of
the motar driver electronics the EX and EM grating
cables can be interchanged to see if the problam
moves (-= grating failed) or if it appears at the
same grating (-> motor driver on the cantroller
board failed).
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4.0 Diagnostic

To check for correct zero order position set
TEXI=00 (zero order), remave the flow

cell, Insart the test cell and open the upper cover
of the cell compartment, The test cell transmits
visible bluefwhite light. If no test cell is available
put a piece of while paper in the cell
compartment. A bright white light spot should be
visible.

Flow cell :

Leaks or air bubbles may cause a weak or
unstable signal. Remove the cell and chack
agalnst light.

EM Grating :

Ses EX Graling diagnostic.

PMT and PPC board :

FPMT or PPC board failures may cause a decrease
of the sensitivity and signal to noise ratio of the
detactor.

There is almost no change that the PMT can
acome damaged in normal use. If the optical unil
is opened when the instrument is turned-ON the
performance of the PMT may degrade. Depending
on the light intensity the damage may be
permanent or the PMT will recover within a faw
hours.

The signal level of different photomultipliers may
vary from instrument to instrument. Therafore only
signal to noise ratio should be used to verify the
instrumeant performance,

Verltication of the signal to nolse ratio and a short

check of the sensitivity {using the test cell) is
describied in the section 4.2 .
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The following troubleshooting procedures describe

Troubleshooting Procedures 4.1

possible problems, conditions under which the problem
may have arose, and activities which are recommended
ta solve the problem. Activities are listed in a way which
has been kept as simple and precise as possible, i.e. if
an activity fails to solve the problem, proceed with tha

nexl.

Problem: General problems; any red LED ON

Fuse of respactive power line has blown. Main
power supply board (MP3E) still supplies voltage to
this line.

1. Hemove all boards in question. The list in
chapter 2.4 (MPS) shows which voltages are
used on which boards. Disconnect the leak
sensor connector, (Short circuit of the leak
sensor cable 1o the detector ground may
cause the +19 ¥V fuse to blow, when HP-I8 s
grounded via other devices,)

2. Replace fuse.

3. Insert ane board after the other until you find
the defective one, Exchange board and fuse.

4. Connect the leak sensor cable. If the fuse
blows now, exchange the leak sensor
assembly.

Froblem: General problems; LED's and/or display QFF

- If the green LED (5V) on main powear supply board

{MPS) is OFF :
1. ChecK line fuses.
2. Exchange main power supply board (MPS),
see WARNING on page 4-1,

- If the grean LED (5V) on the main power supply

baard (MPS) is blinking there is an overvaltage
condition an the 5V power line.
1. Discannect all hoards and plug them in again
urtil you find the detective one,
2. Exchange main power supply board (MPS),
see WARNING on page 4-1.

- If the green LED (5 V) on the main powar supply

board (MPS) is ON :

1. Check grean LED's on all boards: In case
ane LED is OFF, it indicates that the
respective power line is defective on the main
power supply board (MPS). Exchangs main
powar supply board (MPS), see WARNING on

page 4-1,

2. Exchange flugrescence detector contraller
board (FOC),

3. Exchange keyboard and display module
[KDM).
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4.1 Troubleshooting Procedures

Froblem: ERROR: leak detected;
however no leak

1. Leak sansocr is touching nearby metal.

2. Exchanga digltal to analog converter board
(DAC).

3. Exchange leak sensor,

Problem: ERROR: leakesenszer failed

1. Exchange digital to analog converter board
(DAC),
2, Exchange leak sensor,

Prablern: Leak contact closure without leak error
message

1. Exghange digital to analog converter board
(DAC).

2. Exchange flugrescence delector controller
board (FOC).

Prablem: Parameters lost when instrument turned-OFF,
Battery backup failed

1. Exchange battery (1420-0361) on the
Huorascence detector contraller board (FDZ).

2. Exg¢hange fluorescence detectar cantraller
board.

Problermn:  HP-1B communication problems

Check all HP-IB cable contacts.

. Check for correct grounding.

3. Check the HP-IB cable contacts inside the
HP10464,

4. If intermittent HP10464 HP-IB limeout errar
messages are shown (Application error -138],
exchange the main power supply (MPS).

5. Exchange the FDI board.

Exchange the FOC board,

Check other HP-IB interface boards and

power supplies (LG, DAD ADC).

| -

~i o
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Troubleshooting Procedures 4.1

Problem: No signal on integratar or recorder

1. If a higher setpaint far ZERD
does not result in a baseline shift on yaur
integrator or recorder, measure the analog
output voltage, If the signal does not follow the
zero selling, exchange the digital to analog
converter board (DAC). If the analog signal
changes, but the integrator does not react the
integralor or recorder or cables may be
defective.

2. It the integrator icllows the zero setting but
peaks are missing or 0o low continue to the
procedura @ Bad signal ta noise ratio.

Problem: ERROR: EX/EM reference position

There are two conditions for a HIGH on EXREF or
EMREF input of the FDC, Only one of them
indicatas that an error was detected. If a HIGH is
detected on the EXAEF or EMREF line, eilher the
reference position of a grating was found properly
(no error condition), or a mechanical or electronical
malfunction of the respective grating assembly
oocurred.

To differentiate between the reference position and
a defactive grating assembly, the controller tries to
drive the grating oul of the referance position. The
contraller now expacts a LOW on the EXREF ar
EMREF line. If no LOW occurs, the sensar board of
the respactive grating assembly must be defactive,
To exchange it, see chapter 3.2

1. Interchange cables from the sxcitation
grating assembly and the emission grating
assambly on the fluorescence detectar
motherboard (FOM) and observe operation
(12 and J22 are compatibla). Do not farget
to turn-OFF the HP 10464 before you
exchange the cables.

2. If the same errgr ocours again, exchange
fluorescence detector conlroller board (FDC),

3. If the error message occurs for the other
grating assembly now, loak for contact
problems in the line between the grating
assembly and the Auorescence detector
controller board (FDG),

4. Exchange the grating assembly in question
and perform a wavelength calibration. For
rmara information, see chapter 3.2
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4.1 Troubleshooting Procedures

Problem:  Xe lamp does nol flash or lamp intensity too
low

WARNING

There may bg high voltage and charge an
the Lamp Power Supply (FF3) board unless
the instrument has been turned-OFF for

at least 5 minutes.

WARNING

The lamp is under hich internal pressure.
Handle with care. Wear suitable protective
devices o prevent possible injury, especially
to hand and face areas.

WARNING

Uv-light may injure your eyes | Before you turn-0OMN
instrurment always insert the lamp to aptical unit or
cover it 5o that you ean not look inta it directly.

When the lamp and lamp power supply function
correctly you can hear the characteristic sound of
the lamp. Ta see if the light reaches the flow cell set
the EX Grating to zero order pasition | EX=0 ),
remove the How cell and put a picce of paper in the
cell compartmeant, A bright white light spot should
be visible.

If the red LED on flashiamp power supply board
(FPS) is ON, refer to troubleshooting procedure: Any
red LED ON. Before yau remove the lamp or lamp
power supply read the safety information abave.
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Troubleshooting Procedures

Check the two green LED's on the flashlamp power
supply board (FP3), see list balow:

TRIG LED HY LED
OFF aFF 1. Check HNPE board for 5w LED.
2. Replace FPS board.
QN OFF 1, Disconnect the ¥e flashlamp and
trigger mssembly from FRS bBoard,
If the HY LED i= DN now, exchange
trigger assemboly and lemp one by
one ta find the defestive §tem.
2. Roplace FFS board,
aFF s} 1. Exchange FOC board.
2. Exchange FF5 board.
OH an 1. Check the fuze F3IT an the FPS
board.,
2. Excharge Lamp, trigoer pack and

FES board one by one to find
the defective item,

3. I[f the lamp emits weak blue light
instesd of bright white Llight,
euchange the Lamp, trigger assembly
and FF5 board one by one to find
the dotective item,

If window of a lamp is covered with a whitesurfaca,
atternpl to clean the window with waler and 2-Prapanal
first_ If this is nat successful exchange the lamp.
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4.1 Troubleshooting Procedures

Problem: Wavelength calibration entries exceed range

which can be entered

- Excitation grating assembly:

1.

Select zero order position for the excitation
monochromator and remove the flow cell, Pul a
plece of white paper in the cell compartment to
check If white llght is imaged through the exit
slit of the excltation monochromator, Do nat
look into the light beam directly because [t may
injure your eyes. If you do not see white light,
loosen the hexagonal screw located on top of
the excitation grating assembly, twist it a little
clockwise or counter clockwise. Tighten the
hexagonal screw, when you sée maximum
intensity on your piece of paper. Perform a
wavelength calibration, described in chapter 3.2,

- Emission grating assembly:

1.

Froblem:

1.

Loosen the hexagonal screw, located on lop of
the emission grating assembly, twist it a lithe
clockwise or counter clockwise, tighten the
hexagonal screw again. Perform the wavelength
calibration, deseribed in chaptar 3.2, If the
problam is nat solved, go through the
procedure again, twisting the emission grating
assembly to the opposite direction,

Exchange the grating assembly and perform a
wavelength calibration. For more information,
see chaptar 3.2.

Peaks salurated

Verify that the PMT GAIN is not tog high,
Maximum signal is 99.99 F units
(correspands 1% ar 100mY at analog output).
WVerify the ZERO setting,

ZERQ walues higher than 0 reduce

the detector dynamic range {maximum
analog signal remains 1% or 100mv).

If it is not possible to increase the signal on
the detector display to 99.99 (a.g. the
maximum signal is 30 F units) the PPC board
may be defective. Exchange the PPC board,
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Troubleshooting Procedures 4.1

Problem: Bad signal to noise ratio or too high baseline
level

1. Check that the Xe lamp is Hashing
{characteristic sound). If the sound is not
audible see procedure : Xe flashlamp does
not flash,

2. Check for air bubblas or leaks in the flow
call. Hold the cell against the light to see
whather thera is a leak or whether air bubbles
are in tha call,

3. Verify the cut-olf filter wavelength. The cut-off
wavelength must be between EX and EM
wavelengths. See Operarator's Handbook,
Appendix C and D.

4. Verity the PPC dark current compensation,
Procesd as follows : Close the instrumant
covar. Turn tha lamp-OFF.

Set GATE=10, and PMT GAIHN=1 .

The displayed C value should be now
between S and 15. Now increase the PMT
GAIN 1o 15. The C value should remain < 15,
Increase the PMT GAIM to 18. Now the C
value may slightly increase (stray light), but
should still rermain < 20 {in normal room
temperalurs). It the C value does not remain
stable when the PMT GAIN is increased,
adjust the dark current compensation
potentiometer on the PPC board. If the
adjustment is not possible exchange the PPC
board,

5. Check sensitivity of the detector :

§a. I aTest Cell (01046-60017) is available:
Insert the test cell. Insert slits ; EX=2mm,
EM1 and EMZ2=4 mm.
Enter the wavelengths:

EX=250nm, EM=445nm .

Increase the PMT GAIN until the displayed F
value is between 50 and 100. Typical PMT
GaIN value that is required is in the range 3
to 6.

If It is not possible lo increase the F value up
to 99.99 by increasing the PMT GAIN {signal
saturated), exchange the PPC board.

If higher gain { PMT GAIN = 7 ) is required to

reach 99.99 F units, exchangs the lamp first
and then tha FPC board.
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4.1 Troubleshooting Procedures

Problem: Bad signal to noise ratio [continued)

Sh. If the Test cell is not available :
Use the Sensitivity Performance Check-0ut
{see chapter 4.2) to verify the detector
sensitivity.

If it is not possible to increase the signal to
99.99 F units {see 4.2), exchange the PPC
board.

If the signal to noise ratio is not as specified,
exchange the lamp first and then the PPC
board.

6. Verify the EX-Grating allgnment. See
procedure : Wavelength callbration entries
exceed the range which can be entered.

‘Problem:  Instable or drifting peak areas

1. Check solvent purity and degassing. Note
that for example Oxygen (air) may suppress
flugrescence (quenching).

2. Chack thal the wavelength and PMT GAIN
time programming is adapted to ratention
time changes.

3. Check for air bubbles and leaks in the flow
cell.

4. The intansity of a new lamp may decrease
rapidly during the first 10 hours of operation
(Up to 30%). Atter 24 hours the intensity drift
is < 0.3 % hour,

8. Verify that there are no intermittent EX or EM
Grating positioning problems (error
messages).

&. Il the EX wavelangth is 250nm +/- 25nrm,
peak arga decrease may be caused by Ozone
production in the optical unit. Let the lamp
QM continuously,
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This procedure describes how 1o check and verity the
sensgitivity parformance of the detector in the fiald, The
isocratic standard sample, Q1080.68704, diluled in pura
water has bean chosen to keep the procedure as simple
as possible, The procedure is independent of the used
LC. A column or special solvents are not necessary.

In principle the check-out is based on measuring the
emission of biphenyl spiked water against baseline noise
obtained with pure waler, To set suitable signal level the
standard Isocratic sample is diluled in concentration
110000 (vol.) in water. This corresponds approximately
B9 biphenyl in 1 liter water (or 40 pg in the 5« flow
cell),

The résulting signal o noise ratio must be greater than
40, The test has heen designed to be conservativa.
Therefore the measured signal to noise ratio may be
above 200,

In the published HP 10464 specifications the instrument
signal to naise characteristios is specilied in terms of
amount of Anthracene which gives a signal equivalent to
noiga. This chek-out procedure is not identical to the
Antharacene test. However, the signal to noise limit of
this test has been salected so that detector which will
pass this test will meat the specification.

This example procedure was developed tar HP 10464,
HP 1090M LC system (ChemStation) or for HP 10901
with 339xA Integrator, However, it can be modified easily
for HP 10464 and any other LC and/or integrator.

NOTE

Use HPLC pump to pump solvent through
the detector. It is difficult to flush air bubbles
aut of the flow cell using a syringa,

If the measured signal to noise ratio is less than 40,
check for air bubbles or leaks in the flow cell, Impure
solvents (walter) and incorrect cut-off filter increase the
noisa level as well.

To troubleshoot the hardware follow the oplical signal

path from lamp to PPC board 1o locate the defective
itern. See troubleshooting procedures (chapter 3.1),
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4.2 Performance Check-Out

Preparation :

1. Check that the LC flow rate is stable. Use bidistilled
water and flow rate of 1 ml/min. Flush all channels

properly,

2. If you are usging integrator or recorder as output
device, connect analog signal and start/stop
between the HP 10464 and the output device, Set
the analog output voltage range to 1 Volt (switch on
the DAC board),

If you are using the LC ChemStation, connect the
HP 1046A and LC HP-1B cables and configure the
system,

3.  The HP 10484 must have the following optical
contiguration :

Exitation slit 2xZ mm
Emission slit #1 Axd mm
Emission slit #2 Ax4 mm
Cut-off filter 280 nm

4. Connect the HP 1046A 1o the HP 1090 heat
exchanger outlet using a capillary (al least 60 cm
long) of maximum 0.25 mm i.d.

5. Program the HP 10464 as follows

Exitation wavelangth 246 nm
Emission wavelangth 317 nm
FMT gain 14
Hesponse time 4 {1 sec)
Lamp 1 {55 Hz)
Gale, Delay and Zero 0

Frogram the HP 1030 as follows :

Flow 1 mlfrmin
% B 0
Mumber of injections 0 (mo injactions)

6. Tuwrn on the salvent pump, switch the HF 10484 to
the MONITOR display. Wait until the F value is
slabile. Make sure that the F value is below 10.
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You may want to increase the Mlow rate (e.g. 1o 4
mifmin) to flush air bubbles out of the detector cell
and speed up the flushing.

If the F value does not stabilize below 10 reduce
the PMT gain to 13 or 12, If further reduction is
necessary check again that there are no air bubbles
or leaks in the flow cell, that the deteclor
parameters have been set correctly and that the
salvent |s not contaminated.

After the F value fluctuations are less than +/- 0.15
the system is ready for the check-out.

During the LG and detactor flushing prepare the
test solvent, Add Q.01 vol. % of isocratic standard
sample in bidistiled waler. E.g. mix well 100}pl of
the standard sample in 1 | water.

Prepare always new salution, & sample that has
been stored for langer than a few hours should not
be used.

Set the detector PMT GAIN to suitable range:

Place the bottle with the diluted test sample to
channel B. Set %B = 100,

(If you are using an ispcratic pump, remove the
bottle with pure water and replace it with with the
diluted test sample.)

Pump the test solvent thraugh the detector until the
F valug is stable. The F valug should be between 45
and 95. Reduce or increase the PMT gain if
necessary to get the F value to the correct range. |f
you have o reduce or increase the PMT gain more
than 2 steps check that the sample has been
prepared correctly.

Performance Check-Out 4.2
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4.2 Performance Check-out

Check-Out Procedure :

The detactor baseline noise is recorded with pure water
first. After nolse measurement the LG is programmed to
run a step gradient from %A=100 {pure water) to

%% B=100 (diluted standard sample). The signal difference
caused by the step gradient is measured. The signal to
noise ratio is calculated based on the baseline peak to
peak noise and the step height measurements.

1. Pump again pure waler through the detector until
the F value is stable and less than 10, The
fluctuation should be less than 4/~ 0,15,

2. Time program the HP 1080 as fallows ;
fat 3 minules step from %A=100 to %:B=100)

At 2,99 min. B =0
At 3 min. B =100
AL 10 min. Stop run

If an isocratic pump is used the salvents have to
be changed manually.

3. Time program the integrator as follows -
{increase the attanuation from 6 to 10 at 2.5

minutes)
Zero = 50
Attenuation =6 {G4mV/F3)
Chart speed =1
Peak widih =004
Threshoid =10
Time 2.5 Attenuation =10 [1024mV/F3)
Time 2.5 Zero =0

4, Stfart a run.
For other integrators and recorders :

Set for the noise measurament the integrator or
recorder scale so that the peak ta peak noise can
be measured (approximately &4 m\y full scale
deflection). For the step response measurement set
the integrator or recarder scale so that
approximately 1 Volt signal causes full scale
deflection. Convert the measured noise and step
responsa to voltage and caloulate the signal to
noise ratio.
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Performance Check-Qut 4.2

Data evaluation :
For HP 1090L and HP 33%9x integrator :

1. Measure the peak o peak noise (in mm) during the
first 3 minutes of the run,

2. Measure the baseling cffset {in mm) caused by the
step gradient.

3.  Calculate the signal to naise ratio and multiply the
result with 16 [Altn 6 vs Attn 107 :

S/M = 16 x signal [mm] [ ncise [mm]

The figure 4.2-1 shows an example of signal 1o
noise measurement,

1%
a

2.50 ATT 2t =
2.78 ZERD
13

LIST: TIME @
WORKFILE 10: C
WOREFILE HAME:

RUH 4

Figure &_2-1
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4.2 Performance Check-Qut

For HP 1090M :

1.  After run go to Data Editor and select the acquired
rawdata file. Select the fluorescence signal (X} for
avaluation.

2. Creale a saparate window in the right lowear corner
of the screen. (Use the DE command WINDOW 4.)
Ses figure 4.2-2,

3. Zoom the first 3 minutes of the baseline trace to
window 4, (Z0O0OM 4)

4,  Make a copy to printer or plotter (SCREENFRINT or
REDRAW,.

5. Measure the peak to peak noise in window 4 {in F
units). Then determine the step respanse between
the lower and upper trace (in F units).

7. Calculate the signal to noise ratio :

S/N = Step response [F] [ Noise [F]

Figure 4.2-2 shows an example of signal {o noise

calculation,
1 48.2
4@ L
W] o E.2
u
z 1 ¥ e
o a2 £3.7 i s.n
=g
b "]
Iy .l
§ ] g : z
281 r
z ] P s.e
4,84 -
e.a z.9
124 Time [emin, )
4 4.5
2 ST & 8
Time tmin.} i

Figure &.2-2
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Connectors and Cables 5.0

ANALOG OUT

The ANALOG CUT connecior provides either a 100 my
or a 1 ¥ maximum signal output at the BNC connector,
see soction 5.0-1, ANALOG QUT

> (@) °
The full-scale voltage range of ANALOG QUT is sat at tha

factory at Q to 1 V. If you want to operate with a

full-scale voltage range of 0 to 0.1 V, you will nead to
changs the output range selling on the switch on the
DAC board, ses Operator's Handbaok (01046-90000).

© +

%,

g

I

Available analog cables for the HP 10464 are listed
below and on the following pages.

Figure 5.0-1

From HP 1046A to HP 3390/92/93A Integrator
or to Signal Distribution Module 01090-60300

01040-60101
Fin Fin Signal Name
3390/2/3 1046
-}
4 £ :Di 1 Shield  Ground
g 4 2 NC
5 || BEN 3 Center Signal +
4 4 conhactad to pin §
o 5 Shield  Analag -
1 M/ g connected to pin 4
EE— 7 KEY
a8 NG
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5.0 Connectors and Cables

From HP 1046A to HP 3396 Integrator
or to HP 35900 Dual Channel Interface

35900-60750

Fin Fin Signal Mame
3304/6 1046

1 NC

Eh:]l é lﬂ 2 Shiald Analog -
3 Center Signal +

From HP 1046A to HP 18652A Analog to Digital Converter

01046-60103

O ~ Pin Fin Signal Mame
A 1 18562 1046
00
00 3 Shield  Analog -
4 Canter Signal +
T . KEY
8
FI! Ol
o
A
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Connectors and Cables 5.0

From HP 1046A to HP 1082B/84B Liquid Chromatograph

8120-1840 L
Fin Fir Signal Name
1084 1046
Shield Shield Analog -

Qﬂ%}ﬂ] Center Ceantar Signal =

General purpose

01046-60105

Wire Fin Signal Mame
Color 1046
BLACK Shield Analag -

RED Canter Signal +
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5.0 Connectors and Cables

REMOTE

Baoth remots connectors are identical and connected in
parallel.

The Prepare Run, Start and Stop are low aclive TTL level
inputs,

The prapare run signal can be used with negative LAMP
values to turn-OM the lamp just before a run, This
pravents a calibration of the integrator at a time when
the lamp is still turned-OFF, i.e. the analog out signal
does not yet carry valid data.

If the detector is not ready it generates contact closure
not ready signal. If the flow cell leaks, a shut-down
signal is activated, which can be used to stop the solvent
pump.

The table balow lists signals which are used by the HP
10464, For pin assignmant see figure 5.0-3,

Fin # Signal

Gigital Ground

1

2 Frepere Run Low active input

3 Etart Low actiwve input

& Ehut Doawr Contact clesure output

3 H.C. b

] H.C. (reserved for Power OM}

¥ Ready Contact clasure gutpul

3 Srap Low activae input

g N.C. treserved for Start Request)

" on the FOM Rey, A board (HP 10464 5/n =
2702G00300) this signal was connected to the
Digital Ground [DGND).

REMOTE HP

Figure 5,0-2

CROROROROD
O ©
@ IDE

pink /ue qroy brown b white

black qreen red vellow

Figure 5.,0-3
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Connectors and Cables 5.0

From HP 1046A to HP 3390A Integrator

01046-60203

Pin Pin Signal Name [Active)
3390 1046
2 WHT 1 Digital Ground
£ @ 5 NC BRN 2 Prepare Run ILOW}
@ 7 GRA 2 Start [LOW]}
3 & MC BLU 4 Shut Down {LOW}
@ MG PHE 5 NG
MC YEL 6 HC
NG RED 7 Ready (HIGH)
NMC GRMN & Stop (LW
MC BLK 5 NG

From HP 1046A to HP 3392/93A Integrator

01045-60206
Pin Pin Signal Name tActive)
3382/3 1046
3 WHT 1 Digital Ground
MNC BRM 2 Prepare Aun LW
11 GRA 3 Start (LW
NC BLU 4 Shut Down (LOW)
NG FHNK 5 MNE
NG YEL & N,
2 RED 7 Ready (HIGH)
1 GRN 8 Stop (LW
HNC BLK g NC
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5.0 Connectors and Cables

From HP 1046A to HP 3394 Integrator

or to HP 3396 Integrator

01046-60210, cable for HP 3354 integrator
03394-80600, cable tor HP 3356 integrator

T
O Fin Fin Signal Nama {Active}
80 15 3394/5 1046
o,
: . 8 WHT 1 Digital Ground
a2 NC BRM 2 Prepare Run (Lo
bet s 33 GRA 3 Start {LOW)
P Og MC BLLU 4 Shut Down [LOW)
1e " MC PNK 5 NG
il NC YEL 6§ NG
O 5, 14 RED 7 Ready (HIGH)
e ~ 3*/6 GRN B Stop {LOW)
1 BLK 8 NC

A HP 10464 START and STOP are connected via diodes to pin 3 of the HP 3354 |

From HP 1046A to HP 1050 HPLC Modules
or to HP 35900 Dual Channel Interface

5061-3378

Rin Fin Signal Name [Active)

1050 1046
1 WHT 1 Digital Ground
2 BRN 2 Prepare Run (LW
3 GRA 3 Start LOwW)
4 BLU 4 Shut Down (Lo
g PMK 5 MG
& YEL ] MG
7 RED 7 Ready [HIGH)
& GANM 8 Stop [LOW)
9 BLK 9 NG
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Connectors and Cables 5.0

From HP 1046A to HP 18652A Analog to Digital Converter

01046-60204

Pin Pin Signal Name . [Active)
18562 1046
=
4 - B WHT 1 Digilal Ground
Qo NC BRN 2 Prepare Run {LOW)
O OH C GRA 3 Start {LOW)
Op g0 NG BLU 4 Shut Down {LOW)
NG PNEK 5 NG
— MC YEL B NG
NC RED 7 Ready {HIGH)
NC GRN 8 Stop (LOW)
NG BLK 8 NG

From HP 1046A to HP 1081B Liquid Chromatograph

01046-60200

Fin Fin Signal Name [Active)
10818 1046
I
E WHT 1 Digital Ground
By O NC BAN 2 Prepare Run LOW)
3 OH B GRA 3 Start {(LOW)
O g0 D BLU 4 Shut Down (LOW)
C PNE & [ [
—1 MC YEL & NC
MNC RED 7 Ready [HIGH)
MZ GAN 8 Slop (LW
N BLE g NG
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5.0 Connectors and Cables

From HP 1046A to HP 1040 DAD, HP 1090 LC
or to Signal Distribution Module 01090-60300

01046-60202

Fin Fin Signal Name [Active)
1080 1046
8
7 1 WHT 1 Digital Ground
G MC BREM £ Prepare Bun [LOWY)
by ] e 4 GRA 3 Start (LOW)
" 7 BLU 4 Shut Down (LOwW)
5 8 PNK 5  NC
1 NC YEL B NC
3 RED 7 Ready {HIGH)
£ GRM B Stop [LOW)
NG BLK 5 NC

From HP 1046A to HP 1082/84 Liquid Chromatograph

or General Purpose

01046-60201

Pin Pin Signal Marne [Active)
Universal 1046

WHT 1 Digital Ground
BRAN 2 Prapare Run (LW
GRA 3 Starl [LCW)
BLU 4 Shut Down (LW
PMNHK 5 [
YEL 6 NG
RED 7 Ready [HIGH)
GRM 8 Stop [LOW}
BLK a NC
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