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Manual Nu¡ober:

Det,aLls:

RANGE

+18ooc to +24}oc
(+35é oF to +464oF)

-4OoC to +1BOoC
(-4OoF to +356oF)

-40 0c (-400F)

ADDENDUM

TM9540-A-01

Page 2-1, Temperature Table

24HRS.
@zsoc+/-Lo c

-410 C
( -410 F

to -lOOoC
to -148oF)

RESOLUTION
oC oroF

o. ool

o. ool

o. oot

o. ool

o. ool

o. ool

o. o15

o. o1

o. ot

o. 01
+o. oo2lDEB

o.1

o. I
+o. o2./DEG

9ODAYS
@230 C+/10C

o. 03

o. ol5

o. o15

lYEAR
@250 C+¡40¿

o. 05

o. o5

o. o5

o. os
+o.ooz/DEE

o.13

o.13
+o.02/DEG

o, o15
+o. oo2lDEG

o. 115

o. 115
+o.oz/DEÊ

-1000c (-14æ F)

- 1010
( -1 490

o -2OOoC
o -32BoF)
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1. I Scope

SECTION 1

This Service Manuaì for the Guildline Instruments Model 9540 Digitaì
Platinum Resjstance Thermometer contains specifications, theory of
operation, calibration and troubleshooting infornntion. Together with
the Operator's Manual , gudlified electronics repair and calibration
personneì rnay use this manual to maintain and troubleshoot the Model
9540.
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Chapter 2
Specifications

Specif ications
TEMPERATURE
Accuracy: GUARANTEED PERFORMANCE including supplied probe.

Total guaranteed performance is worst case. lt assumes.all contributing errors are

maxirñum and occur at the same time and in the same direction. Contributing errors
include calibration uncertainty which is referred to f lowing water at the rate of 1 m/s,

repeatability, stability, temperature coefficient, linearization plus sensor and

electronics drift and probe self heating.

Temperature coeff icient: .

Repeatability
Warm up time:
Time constant
Self Heating

Filter: . . .

Speed: . .

< -r0.0005 deg. C./deg. C.
< -r0.0009 deg. F./deg. F.

r2 least signif icant digits
30 seconds to full rated accuracy

5 seconds
< 0.015 deg. C. at 23 deg. C. in
flowing water at 1 m/s

l0sec. digital filter
1.5 sec. per reading f ilter out

I

- 200"C to - 40"0
- 328"F to - 40"F

- 40"C to + 180"C

- 40"F to + 356"F

+ 180"C to + 240"C
+ 356"F to + 464"F

0.001

0.001

0.001

0.05

0.03

0.05

0.03

0.015

0.03

0.015

0.01

0.015

90 days
@ 23"C + SoC

24 hrs,

@ 23"C t 1"C
1 Year

@ 23'C * SoCRange
Resolution

deg "C or oF

Limits of Error * oC or oF
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General
Power Supply:
voltage (switch selected) 95 to 130V or 190 to 260V

50, 60, or 400 Hz
< lOVA

frequen
consumption:
Protection:
power supply:

Environment:
fused line 100 mA slo blo

Temperature, working

nsing):

0 to 50 deg. C.

- 30 deg. to 70 deg. C.
70% at 40 deg. C.

1 g in 3 planes, resonance
search 5 Hz to 200 Hz

I storage
Maximum operating humidity (non conde
Shock and Vibration

Dimensions:
Height: 88 mm (3.a6 in.)

228 mm (8.98 in.)
278 mm (10.94 in.)
3.0 kg (6.6 lbs.)

W¡dth (including handle):
Depth
Weight

Sensor Dimensions:
Length 210 mm (8.25 in.)

3 mm (0.1 in.)
50 mm (2 in.) minimum
2 m (6.5 ft.)
Stainless steel

Diameter: .

lmmersiondepth: ....
Length of sensor cable
Sensor incapsulation

INTERFACE - built in as standard ,

Protocol and connection: IEEE 488 (1978)

Provides full talker/listener facilities and remote control of all functions

Subset: SH1, AH1, T5, TEO, L3, LEO, SR1, RL1, PPz, DC1 , C0.

2-2



SECTION 3

THEORY OF OPERATION

3.1 Gene ra l

l

The Model 9540 Precision Digital Thermoreter is designed as a portab'le
bench instrunent, wi th rack option avai I abl e, capabì e of measuri ng

tenperature in the range -200"C to +240"C (-392"t to +464oF ) using a

100 n platinum sensing eìenent. The sensor connects irt series with a

100 f¿ standard resi stance. Measurerrpnt of tenperature i s a functì on of
conpaning the voìtage across the sensor to the voltage across the
standard resístance, digitizing the voltage difference, lÍnearizing it
and convertlng-it to a nurnrical output.

3.2 Functional DescrÍption (Fig.3-1)

A constant current Ís supplied to the sensor in series with the
standard resistanee. The voìtage difference, which is stored on a high
qualitJ capacitor, is anpìífied and dÍgit,ized by a 5-L/2 dígit analog
t.o digital converter, lrJhen addnessed the output of the A/D corrvertel'
is passed aìong to the mÍcroprocessor.

The vaniance of a platinum resistance thermometer with tenperatune can

be accurately characterized by the equation

Rt/Ro=1+at+btr

where Ro is the ice point resistance of the sensor (i.e. at 0"C).

Rt is the resistance of the sensor at the tenperature t

t is the tenperature in degrees C

and

ô,b are coefficients of the sensor

3-1
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The microprocessor ìinearizes the output curve according to these
coeffic'ients (wh'ich are built'into the fìrmware) and the ìinearized
output js dispìayed.

3.3 Circuit Descriptìon (Fig. 3.2)

3.3.1 Power Suppìy

The analog circuitry is driven from an isolated tIZ volt suppìy. The
'logic c'ircuitry'is driven almost exclus'iveìy from the +5 volt line with
a -5 volt suppìy added for the A/D converter and some of the CMOS

I ogi c.

The circuit is designed such that supply vo'ltages need not be critÍcal.
As such, conventjonal thnee terminal regulators are quite adequate in
all four supplies. Zener diode protection adds to that provided by the

reguìators and an overvoltage crowbar circuit is added to protect the
ìogic on the +5 volt line.

3.3.2 Front End Anpìifien

The front end anplifier is basical'ly a resistance difference to voltage

converter. The circuit operates by corçaring the voltage drop across
the tenperature senson wi th a reference voì tage across a stabl e

resistance network. This technique is an adaptation of the Isoìating
PotentÍal Conparator concept devel oped by T.M. Dauphinee at the
National Research Council of Canada.

The constant current through the senson is set to 2 mA, as determined
by the resistive network at the input to the front end anpìifier. This

anpìifier (42) is a low noise, low offset voltage and 'l ow drift
operati onal amp'li f i er". By i ncorporati ng the sensor and ref erence

resistance into the feedback path of this ampìifier, the identical
current is utilized in the input resistor as well as the sensor and

reference resistors.
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During the calibration procedune the reference resistance is set to the
ice point resistance of the sensor. Accuracy is achieved using a
paraìleì resi stance/potentiometer network wh.ich incìudes a stable
potentionEter adjustabìe over t0.251" of the span of the nominal I00 n
sensor (Fig.3.3).

The'isolating potentiaì comparator circuit empìoys a low ìoss, ìow
ìeakage capacitor" (c49) to compare the voìtages. The capacitor is
initiaììy switched across the reference resistance, during whìch time
the anp'lifier, impìemented in a non-inverting mode, is tied to the
virtual earth point at the summing junction of the current source
anplifier. In the first cycle, the capacitor is charged to the vo1tage
across the neference and in the next cycle the capacitor is put in
series opposition between the sensor and the input to the charge
anpì ifier, effecti veìy subtracting the senson potenti aì . The voì tage
thus presented to the gain stage ampìifier (A7) is the difference
between the vo]tage across the sensor and the voì tage across the
refe ren ce .

The FET switches control'ling this "flying capacitor,,arrangement are
driven fnom a four phase clock generator set up in a bneak-before-make
fashion such that there Ís a period of no oven'lap between the opening
of one switch and the closing of the next. During this period of no
overlap, the anplifier input is held up with a 4700 pF capacÍtor (c46).

Utilizing the AC chopper mode in the isoìating potential comparaton
circuit eliminates the probìem of dc offsets in the front end. A true
differential conparison is nnde with no error due to common mode
voìtages. The gain of the overall front end is approximately 10.

The chopped signal from the gain stage ampìifier is coupìed via a

nonpo'larÍzed 6.8 ¡lF capacitor to two further FET switches. These are
controlìed by the clock in order to sanpìe the signal in the middle of
each half cycìe. During one haìf cycle the free end of the capacitor
is switched to ground by switch UZ3.

3-5
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When the c'ircuit reverses jn the second half of the cycle the f ree end
is switched to the output fiìter (C48, R22) which stores the peak value
of the ac signaì, from the gain stage amplifier, as an effective dc
level. It is this voìtage that the anaìog to dig.itaì converter
measures.

3.3.3 Clock Ci rcuits

The osciìlator which provides the clock source for the entire
instrument is based on a 4.0960 MHz crysta'l . The mi cnoprocessor j s

clocked directìy from the oscillator output while the A/D converter is
drÍven from a 1.0240 MHz signaì derived from this. The four phase
cìock (ref Fig. 4'2) controlling the chopper circuitry in the front end

anpììfier is generated by the div'ider ìogic (Ul5-19).

The frequency of the chopper is brought down to 500 Hz by two 4024
chips (u17,18) and off set to vary'ing degrees by recìocking thi s wi th a

synchronous 64 k{z signaì using a shift register (ul9). clocks 2 and 3

control the flying capacitor whìle clocks I and 4 dechop the output of
the gain stage anpìifier and'load up the output filter (ref. Fig.3-4).

3.3.4 Anal og to Di gitaì Conversion

The analog to digitaì converter (u9) is a 5-r/? digit, 200000 count
device linear to five of the least significant bits. The conversion
tine, which determines the cycle tire between readÍngs at the display,
i s 1 .2 seconds ,x0 ,,2 seconds.
As is customary in high performance quantizatÍon circuitry, the ana'log
and digitaì grounds have been kept separate except at a sing'le point.
Throughout the front end anp'lifier section the analog ground is set up
as a stan ground (i.e. returning to a singìe point) to keep ground
noise probìems to a minirum. This stanground is centered at the analog
ground pin of the A/D converter.
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The integrating capacitor used (C60) is a teflon type
leakage and dieìectric absorptìon characterist_ics. To

noise injection, the outsi de f oi I of the capaci'tor
integrating anplifier output, not the summing junction

having very low

further minimize

is fixed to the
input.

3.3.5 Mi croprocessor Ci rcujt
r'; 1'"i t

The digìtal output of the A/D converter
of the CALLENDAR-VAN DUSEN equation:

is the quantized representation

(t^J-l) = at * bt2 + ct'(t-t0o) (1)

where [,l = Rt/Ro

Ro is the ice point resistance of the thernrorneter sensor
Rt is the resistance of the sensor at the tenperature t
a,brc are coefficients of the sensor.

By definition, the coefficient c is non zero on'ly for values of
tenperatures less than 0oC and even then these third order effects are
so small as to be well inside the stated accuracy specifications of the
instrument. l'Jith that knowledge, the linearization of (1) reduces to
the inversion of a quadratic:

t {Az-48(1-!r) - A
28

This lineanization is performed using the microprocessor, an INTEL
8749H (Ul) sing'le chip device.
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Except for the input from the A/D converten, which has its own input
port, alì of the I/0 devices are rpmory nnpped. A decoder (uzs) routes
the control signals necessary to enable the requisjte devjces.

Control of the A/D conventer js initiated by software. pl4 of the
8749H micropcessor sets DMC (display mJ'ltipìier clock) high. The m.icro
then checks DAV (data valid) to see if a new AÆ conversion is ready to
be transferred. If DAV is not set, indicating that a new conversion
has not been conpìeted, the micro scans through its mainl jne program
poì'ling the instrunBntation bus and keyboard.

If DAV is set high, indicating that a new conversion is comp'lete, the
micro again toggles DMC and the AÆ input data is transferred into data
nEmoÍ'y.

A l0 pF capaciton (C56) on the reset pin of the 8749H ensures that the
reset pin remains ìow while vcc is brought high upon power up. This
permits the external ìogic to stabÍlize before the microprocessor
assumes control.

3.3.6 Front Panel Interface

The front pane'l interface is handled by an INTEL 8279 generaì purpose
keyboard interface (U2) which reads the keyboard and writes to the
display. It provides an autonntic refresh to the dìsp]ay since this is
onìy caììed up once in every cycìe of the AÆ converter, approximateìy
every 1.2 s. An octaì latch (U13) is used in the drive circuit of the
front paneì pushbutton indicator LtDS.

3-9



3.3.7 Bus Interface

The interface to the instrunBntation bus'is carrjed out by a Motorola
Mc6B488 Generaì Purpose Interface Bus (GPIB) chip (u3). In tandem with
the bus transce'ivers (U4, U5), the GPIB chip performs the basìc
tal ker/l i stener funct'i ons vi a the back panel adapte r. Th i s con necto r
conforms to the IEEE-488 1978 standard.

t.lhen initialized the GPIB chip addresses an I bit tri-state buffer
(Ull) as an internal register in order to put the GPIB addness,
selected on the back panel switches, onto the data bus.

3.3.8 Digitaì to Analog Conversion

The use of a twelve bit d'igital to analog converten rather than mere'ly
tajìoring the anaìog signal from the front end permjts addit'ional
flexibility in the output range capability of the instnument. Full
scale output, whìch is tl0 volts, is selectable from the front pane'l for
a full scale output of either t200" or t2". The resolution theneby
beconBs 5.0 V/100 deg. or 5.0 V/l deg. on the X100 sensitivity range.

3-10
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SECTÍON 4

SHOP MAINTENANCE

4.1 Introduction

This section covers performance verification, calibration and
tnoubleshooting of the Model 9540. Performance verification requires
external standards which are more accurate than the Model 9540.
Cal ibration covers adjustn¡ents which al so requi re external standards
more accurate than the Model 9540.

This section also covers the rist of necessary equipment which is
requi red for perfornnnce veri fi cati on, cal i brati on and troubl eshooti ng.

4.2 Necessary Equipment

The list of necessary equipment is broken down under two headings,
caì'ibration, perfornnnce verification and troubleshooting.

4.2.L Caì ibration, Performance Verification

Guildline Model 9975

Prìnnry Standard PRT

High Tenperature Fluid Bath
Tripìe Point Cell or Ice Bath (Guiìdline Engineering Buìletin No. l4).
PRT Copper Hol ding B'lock

4.2.2 Troubleshooting

DVM 0.01Í accuracy
0sci I I oscope I mV resol uti on

Frequency Counter L/? Hz to 10MHz range
variable 0 to 15 vdc power supp'ly (cunrent ìimited to 0.5 A).
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4.3 Perfornnnce Verification

4.3.1 Introduction

The folìowing tests ane designed to verify the overall operation of the
Hodel 9540 Precision Digital Thennnneter. These checks are useful as a

verification of the specifications, in preventi ve naintenance or as an
aid in troubleshooting. Shouìd the instrument fa'i I these performance
verification checks, cal ibration or correcti ve maintenance wi I I be
requ'i red;

Perfornnnce verification checks are perforned at the Powen Up'leveì and
accuracy checks at 0oc. For temperatures other than 0oc it i s
recomnended that the set up as shown in Fig 4-t be used where
appìicable.

4.3.2 Perfornnnce Verification power Up

The Model 9540 has a hjdden key ìocated between the REMOTE key and the
REccAL key. when depressed it allows the user to verify the power
supp]y voltages direct'ly on the front paneì display. This state of self
check is only accessable during pOr,lER up when g's are being scroì ìed
across the dispìay.

1) Depress the power to OFF.

2) Depress the power to 0N.

3) Depress the hÍdden SELF CHECK key ensuring that Ít is only depressed
once.

4) Observe that the dispìay finishes scrolìing g's across the dispìay,
then displays 488 and the GpIB address switch setting.

5) Next observe that the dispìay indicates a negative reading.
NOTE: This reading is on]y negative for positive tenperatures.

.:
*.'t

*
F'

I
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4.3.3 Perfornnnce Verification power Supplies

Th'is procedure is manualìy increnented thru by depressing any one of
the front paneì keys and observing the readings in between key
depressals. The routine starts by check.ing the suppìies as shown
below. Note that all readings are referenced in tenms of percentage.

1) Depress any one of the front panel keys.

2) +S V Check

Observe that the display indicates +l0O 15%.

3) Repeat step 1

4) -5 V Check

Observe that the display indicates -100 t5%.

5) Repeat step l.

6) +LZ V Check

Observe that the dispìay indicates +100 É5%.

7 ) Repeat step I

8) -LZ u Check

Observä that the dispìay indicates -100 t5%.

9) Repeat step I

I0) Vref Check

Observe that the display indicates +l0O r.005%

11) Repeat step l.

4-4
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12) 0bserve that the dispìay indicates a tenperature reading ìndicating
the degree sign and a C.

I3) This routine is now conp'lete. should the instrument f ai I any of
the above performance checks then correcti ve mai ntenance and
caìibration will be requjred.

4.3.4 Perfornnnce Verification Ice point

The most desirable ice point accuracy can be established with the
tripìe point cell for water. If a trip'le point cel'l is not available
then an ice bath as described in Engineering Bulletin No. 14 will
suffi ce.

4.3.4.1 Procedu re

During the course of testing aìlow from 20 to 30 seconds stabilization
of instrurent readìngs fol lowing power up or p'lacement of probe Ín
respecti ve baths.

1) Prepare an ice bath as described in Engineering Bultetin No. 14.

2) verify by means of the Model 9975 and primary pRT that actual
tenperature of ice point reference is 0"C rl mK.

3) Clean Model 9540 PRT prior to insertion usÍng mild detergent wash,
two tap water rinses and one distÍlled water rinse.

4) Imnerse probe in center of ice bath.

5) Note instrunpnt reading and check that it is within ìimÍts (90 day
spec ).

6) Should the instrurnent fail the above test then calibration wilì be

requi red.

t
I
I
I
I
I
I
I
I
I
I
I
I 4-5
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4.3.5 Perfornnnce Verification 164"C point

CAUTION: CARE MUST BI EXERCISTD AT THE FOLLOWING EXTREME TIMPERATURES

TO AVOID PERSONAL INJURY.

The use of the fluid bath preheated to 164"C tl"C is required here. The

tenperatune of the bath should be monitored with the Model 9975 and
pninnry PRT.

4 .3 .5 . 1 P rocedu re

1) ImnBrse Model 9540 PRT into copper block (see dwg. 4-1).

2) Note instrunBnt reading and check that it is wÍthin the specified
lÍmits (90 days).

4.4 Calibration Procedure

4.4.1 I nt roducti on

A'lthough factory adjusted to meet the guaranteed performance
specifications, the instrunent nny requi re adjustment of cal i brati on

settings occasionaììy. There are two possible reasons to justify
recalibration. One Ís electronic drift, the other is a need to
optimize instrunent performance.

The recalibratÍon procedure is a modified version of the performance
verification (section 4.3.4 and 4.3.5) procedures. It is only
necessary to calibrate the instrurent at two settings,0"C and +l64oC.
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4 .4 .2 D i sassemb ly

1) Ensure that the instrunBnt line chord is disconnected.

2) Remove handl e.

3) Remove 4 screws from bottom of unit.

4) Remove top cover.

5) Disassembly is conpìete. Repìace line chord and turn power 0N.

4.4.3 Calibration Ice Point

P rocedu re

1) Refer to section 4.3.4.1 Perfornnnce Verification Ice poini, and

i nconporate the f o'l ì owi n g.

2) Step 5

Note instrurent reading and check that it is within the specified
ìimits t2 mK. If not adjust R17 such that the display indicates 0 tZ
mK.

3) Ice point calibration is now corpìete.

4.4.4 Calibration l64oC

P rocedu re

l) Refer to section 4.3.5.1 Perfornnnce Verification 164"C point, and

i ncorporate the fol I owi ng.

4-7



4.4.5

2) Step 2.

Note instrument reading and check that jt is wjthin the specìfied
ì imÍts fl0 mK. I f not adjust R20 such that the di spì ay .i ndi cates
the calcuìated tenperature as per Model 9975 and prinnry pRT tlg mK.

3) The unit is now calibrated.

Rea ssenbìy

1) Ensure that the instrument line cord is disconnected.

2) Replace top cover.

3) Turn instrunent over (top cover down) and ÍnstalI 4 screws and
washers.

4) Repìace handle and line cord.

5) Assembìy is now corrplete.
Troubleshooting4.5

4.5.1 Introduction

The following infornntion is provided to hetp ìocalize fauìts to within
sub-assemblies or discrete conponents. To do any troubl eshooting at
this ìeve'l the unit requÍres disassembly so as to access one or more of
the PCB's (2 PcB's only). Disassenb]y and reassembìy are covered in
sections 4 -4.2 and 4.4.5 respective'ly. Before disassembl ing the unit
perform the Performance verification, sections 4.3.2 and 4.3.3 to help
Ísolate the problem.
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If the unit shows no reaction to beìng pìugged'into the wall socket and
turned on, then

1) check the fuse (0.2 Ann)
2) Ensure that the line chord is inserted properìy and that the front

paneì power switch is depressed. If the unit comes up with
isolated segnents Iighting up weakìy, then check the Ijne voìtage
selector switch on the rear of the instrument.

4.5.3 Power Suppìy Check

l.lith the top lid removed and the instrument turned oñ, connect an

oscilìoscope and dvm to the following test points and observe the
following voltages.

TP vDc TOL VAC NOTE

4.5.2 Power Up

TPl

TP2

TP3

TP4

TP5

TP6

TP7

TP8

I

+L2

+?3

-23
+12

-12

+4.096

-5
+5

+'l

+2

+2

t.5
+q

t0.009
+h

+Â

500 mV

250 mV

?50 nY

2nV
2nV
2nV
5mV

5mV

adjust R3

Note: All toìenances are with respect to 120 vac 13 v line supply.
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Ul Pin ? 4.096 MHz

usÍng the osciìloscope verify the following waveforns of cLK l, cLK z,
CLK 3, CLK 4 (See Figure 4-Z).

4.5.5 Front End

If neither R17 oç R?0 have enough range to ailow the settings at o oc

or +164"C respectively then it is probabìe that the fauìt lies in the
front end or the AÆ section. The forrowing pno'cedure shourd be
carried out.

4.5.4 Clock Circuits

These checks are necessary should the following conditions occur..

1) Should the di spì ay come up with al ì
power up and stay that way.

6 digits reading zero upon

2) should the dispìayed tenperature be well out of tolerance.

connect a Frequency counter or Osciììoscope to the following points and
observe the foì'lowing waveforns.

TP9 4.0960 MHz

U9 Pin 12 I.024 tiïz (with blanks)

UZ Pin 3 L.024 t{Hz

4-r0



u16
Pin ll

u16
Pin lO

uts
PIN IO

ut5
PIN II

93 mS

.96 mS

l.O mS

l.O3 mS

l6¡.S

l.O mS

l6¡rS

.96 mS

l6¡rS

.93 mS

t.96

cLK I, CLK 2, CLK 3, CLK 4.
A¡,fPLIT'I]DE t5 V

cLocK I

434 Hz

l6¡,S

cLocK 2

l6¡. S

cLocK 3

l6¡.S

cLOcK 4

Ffg. 4-2
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Perform section 4.3.2 Ferformance ver,,ificatron power up and add the
fo1 ì owi ng.

t
t

6) Depress the Ople,{L switch (St.l4) on pCB l8to8 tu eZ.

7') Observe that the dispray Índicates a posÍtive reading in the ranEe
4.800.

8) Adjust R27 such that the d'ispray indÍcates 4.g00 15 LSD.

e) If this cannot be done the problem lfes in the AÆ section.

10) Depress the OplCAl_ switch to Gt.

ll) Place the Model 9540 pRT in an ice bath.

12) 0bserve thar the dispìay indieates 0.000 trO ìast digits.

13) If a steady overrange condition exists then it is quite ìikeìy that
the probe ís open circuÍt.

14) If not, the problem ìies in the front end. Check the following:-

The PRT

41, A2, u22, u23.

4.5.6 Front panel

The front panel is easy to troubleshoot as the mícroprocessor starts by
scrolling 8's across the display and lighting up all g switch
indicators. After the dispìay test routine the front panel dÍsptays
488 and the address of the GpIB address swÍtch.

4-t2



whiìe the display indicates 4gg and the address, the g switch
indicating LED's are set to the folìowing.

F I LTER

SAMPLE

CONTI NUOUS

REMOTE

RICCAL

clF

REC 0/P

RTC GAIN

OFF

OFF

ON

OFF

ON

ON

OFF

OFF

The dispìay Ís then updated to dispìay tenperature.

If, upon Power Up, the dispìay comes on showing all
there then the probìem is with either the UZ, UZOl,
that the connector Jl is positioned propenìy.

0 's and remai ns

or U202. Verify

If the switch Índicator LED,s do not inÍtialize as
check U13 or the individuaì LED's.

stated above, then

4.5.7 Mi croprocesson

If none of the disp]ays change and all of the switch indicator LED,s
remain on' then the fault lies in the microprocessor.

check to see if the micropnocssor is actually running.
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connect an oscilìoscope to the foì I owi ng poi nts and observe the
fol ì owi ng wa veforms.

f 
r.aysþ- 2.8ys 

-J
ZL

Pin l1

I
5V r.5V
tr

J-
5V t.5V
T

I
5V r.5Vìr

Pin 8

Pin l0

4.5.8 GPI B

I r.er"l

| 1.8¡rsl

If the above waveforms are correct, then it is probabìe that the fault
lies in the EPROM software.

Set the GPIB address switch on the'rear of the instrunent to address 8.
Ensure that the talk/listen switch,'located on the rear paneì, is in
the talk/listen mode. Depress the Power switch OFF and then 0N again.
Observe that the 8's are scrolled across the dispìay and then 488 and
08. If 08 does not appear the fault lies in either the 6g4gg (u3) or
the 741S365 (U11).

If 08 does appear then do the foììowing:-

l) send the universaì command DcL, devÍce clear. The thermometer
should cycle thru its power up routine.

2) If not, check U3, U4, U5.

3) Next send an addressed comnnnd such as SDC which is selected device
cìear. This tire the thermoneter will onìy respond if the address
on the back paneì switches matches the device address sent by the
control ler.

4) If not, repìace U3, U4, U5.
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4.5.9 ù/At
Troubleshooting the D/A is best done with the unit set to RECCAL. The
Rec 0/P terminals should correspond as follows:-

R ECCAL

Power 0N

Depress once

Depness once

Depress once

Depness once

REC O/P TERMINALS

0Vout
0Vout
-10 V out
+10 V out
0Vout

NOTES

set poÍnt
adjust R34

adjust R35

I

If the above condítions are not net, then reprace ug or A4.

4-Ls



R-EV D EC¡r No L923

Ãppr.fl DaÈe 83.L2.20

BILL O
GUILDLINE

F tvlATElTALS
INSTRTJMENTS LTD

Code

Bt1l No. I8L2Z.0I.O2 Shr 1 of 1

Model Number 9540

Iff r

Gufldllne
Gulldllne

YSI
Buss

Panel Cornp

Intel

Solartron
.H. Snlth

tron
olartron

to

S

s
S

s
s
S

s
A
F
F
¡
s
s
F
F
S

S

s
s
s
s
s
s
S

F
F

rola
c
c

2
3fr

2tl
2'l
2t'
I
1
4
4
1
1
I
I
I
1

2BeÈs
4
1
4
4

1
1
I
1
1
I

Qty

18115 .01 .02
181 08. 01 . 02
18123 .01.01
L8L24.01.01
18125.01.01 F
330-00098.

099-04005
996-00188
990-28003
990-28004
990-28002
250-04030
18114 .01. 19
812-03864
841-01328
L8L29.01.19A
18126.01.12
200-30231
200-30600
200-257L0
200-10160
18119. 01.19A
018-02200
225-02090
812-04700
839-06628.

Scock Nunber

Dlsplay PCB
Mafn PCB Tesc & Calfbratfon.f.róiiC'Pirnel Asaenbly
Back Panel A^ssenbly
Case Assembly
PRT

Fuse
Coax Iü1re
#28 Red Hook-up Wfre
#28 Green Hook-up Wire
#28 Black Hook-up WÍre
Line Cord
Serfal No Label
BoIte
Lockvasher, Spllt
Power Receptacle Label
I.C. Modfffed for 9540
I.C. Dfgftal
I.C. Dfgftal
I.C. DÍgLtal
I.C. Dlgftat
Decale
FeeË
Shortlng Bar
Scre¡t
Washer

DescrfpËfon

U1
tJ2
U3
UB

U9

F1

Cct Reference

Tlrle GENER.AT ASSEMBLY

L7939-4L'O-L/ 4-7 -3-
96-13gAI.¡-K-Dl/ 8-3
cMA-z/10
RG188AU

ll4

86537000

0 x Ll4"

AD7555KN
67JD

4203L0260
1863
40960L720
4LLr29020

8749H
P8279-5
MC68488P

Mfr Part Nunber



IIl.flT II I È!I I ¡¡
¡

Qcy SÈock Number Descrl-p tlon Cct Reference

Tltle MAIN PCB

Mfr Part Number

REV H ECrr ¡.'lo 7934

.+ppr -'/ Dace 84 .02.07

Code

BILL OF I!]ATEh^.,1S
GUILDLINE INSTRUMENTS LTD Blll No. 18108.01.02 Snr 1 of 3

Model Number 9540

I.lf r

//

S

S

s
s
S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

s
s
s
s
S

S

S

s
s
s
S

I
2
2
1
I
I
2

I
1
I
2
I
1
1
1
3
2
I
I
I
I
1
I
I
I
2
2
1
2
2

18108.01.07 D

200-30165
200-25 851
200-25 801
200-25362
200-25086
200-25L97
200-25]-52
200-25596
200-2526L
200-253L6
200-43200

'200-25293
059-87025
0s9-87030
200-40165
200-40268
200-65133
200-65155
200-65210
200-65160
075-33100
200-45495
075-03179
075-28186
075-61300
075-61305
075-61034
075-46L42
200-40L76

Prlnted CfrcuLÈ Board
IC Dlgftal
IC Dtgtral
IC Dfgttal
IC Dfgital
IC Dtgttal
IC Digltal
IC Dtgftal
IC Dfgttal
IC Digltal
IC Dlgiral
Crystal 4.096 MHz 50 Hz
IC Dtgftal
Connector
Connector
IC LLnear
IC Lfnear
IC Llnear
IC Llnear
IC Llnear
IC Ll¡ear
IC Linear
IC Llnear
Dfode
Dlode
Dfode
Dlode
Dlode
Dlode
IC LLnear

u4,u5
u10, ut3
ull
u14
ul6
ul7,U18
ul9
u20
u2L
tJ22,U23

vRll,VR10
vR12,VRL3
vRl6
cR16, CRl.7
L2rL7

t4c3447P
74HC373N
74rrc365N
74HC00N
cD4001BcN
74HC4024N
cD4015BCt{
7493
74HC4049N
cD4066BCN
MM-l8N
cD4051BC
22032L0L
22032L5L
0P07cJ
LM3OlAN
LM3O9K
LM320T-5
LM340T-12
tlt320T-L2
s2008rs3
LM399AH
MDA1OSA

1N4003
1N4 735A
rN4 744A
lN750A
1N459
OPOTEJ

NatLonal

Natlonal

YI
tJz4
J2
J1
A1,A3, A4

A5,A6
vRI
vR2
vR3
vR4
VR5
vR6
cRl
cR2-CR9

Natl-ona1
lfonltor Prod
Natlonal
Molex
MoIex
PMI
NatLonal
Natlonal
Natfonal
Natlonal
National
Teccor
Na tlonal
Motorola

PMI



REV H Eu-. No 7934

Jppr .I' Dace g3.02,06

Code

BILL O
GUILDLINE

F I']ATE,'.ALS
INSTRUMENTS LTD 8111 No. 18f08.01.02 Shr 2 of 3

Model Number 9540

lff r

/

s
s
S

s
s
S

S

S

S

S

s
s
S

s
s
S

S

S

F

F

F
F

F

F

F
F

¡
F
F

F

s
S

S

s

Vfshay
Eplrek
IRC
Keys tone
G. R.
G. R.
G. R.
G. R.
G.R.
G. R.
c. R.
Vishay
G. R.
G. R.

Emhart
Phfllps
ITT

Centralab

I
2
3

I
1
I
I
I
I
1
1
3
I
I
1
I
I
I
I
I
2
I
I
3

I
I
I
2
2
2

I
2
8

2L

2

Qcy

801-80400
801-75500
300-03030
300-030s0
300-20050
799-LLO76
158-01160
150-09072
782-01335
782-01540
781-OOt22
782-0LL73
782-00250
78 1-O lo85
782-0L227
702-00108
782-01184
782-0L460
707-00370
707-00447
707-00304
70 7-00 711
760-00 760
707-006L2
760-01350
765-03500
70 7-0055 7

707-00623
707-00656
707-00480
038-s4000
038-74000
041-01269

049-10125

Srock Number

Translstor
Traneletor
Varfable Resfstor
Variable' Resls to r
Varfable Resfstor
Reelstor
Heatsl-nk
Hardware lfountfng KiÈ
RegLstor
Resfstor
Resfstor
Reefstor
Resistor
Resfs tor
Resfstor
Resfstor
Reslstor
Resfstor
Resfstor
Resl.stor
ResÍstor
ResLsÈor
Reslstor
Resfstor
Resfstor
Resfs tor
Resistor
Reslstor
Regfstor
Resfstor
CapacÍtor
Capacltor
Capaeitor

Capacftor

Descrfp Eion

Q2

QT,Q3
R20,34, 35
R27
Rl7
R33

Rl
R2

R19
R5,R6,R45
R7
R44
Rt5
Rl6
Rl8
R2l
R22
R23
R24 , R37
R25
R26
R28, R2g, R3g
R30
R31
R32
R49, R50
R42,R47
R41, R46
c1
c2rc3
c4-2Lrc30,c51-5
c58,43 r44
c22-29,c3L-42,4

CcÈ Reference

Tlrle MAIN PCB

2N4402
2N3903
RV205-208-100
RVz05-208-500
RVl240W-100
L208-222J
680-1 .25' a.

4725
BE16D 4.5 kn
8E16D 16.5 ko
8E16D 20 f'¿

8E16D 1 kn
8816D 120 n
88164 3096 n
8E16D 1.3 kn
tE202c/L08 n o.1z
8E16D 1.1 kn
8E16D 966L.7 a
RLO7S331J
Rro7s102J
RLO7SlOlJ
RLO7S333J
RN6OD2OO2F
RLO751O3J
RN60D7503r'
RN65 DlOO5F
RLO754 72J
RLo7S123J
RLo75223J
RLO7S2O2J
LP472SO25ELP3
035-90031
rAclo/35

rrrc5-103

Mfr Part Number

,5rIüÉIlË¡ IflT IX I



É¡lrrinrflrtISIIEIII rt

2
I
1
2
I
I
I
1
I
I
1
3
I
2
3

11
5
I
1
3
I
I
I
I
1

Qty

037-01011
046-01391
043-00450
049-00315
037-223LO
530-00043
012-00024
430-11075
059-49180
Ls2-43056
430-11058
707-00s20
086-30800
410-01028
410-01040
604-0613r
150-08052
200-25678
049-10010
707-00810
200-25108
782-0L462
150-01045
043-00850
300-030 70

Scock Nunber

Capacftor
Capacl.tor
Capacftor
Capacftor
Capacltor
lransformer
Traneforrer Bracket
Switch
Connector
Panel Mount Kit
Swftch
Resls tor
AudLo Indfcator
Socket
Socket
PÍns
Spacere
IC Dlgftal
Capacl_tor
Resfstor
IC Dfgfral
Resfstor
P111ar
Capacftor
VarLable Resistor

Descrip È1on

R48, R51, R36
DSl

48

s4

c4
c4

!fTI-WTl1

c61,
c50
11

62

c46
R3

u25
c57
R3g,40,43
u15
R4

S3

P4

7,
9
0c6

Cct Reference

T1I1E }ÍAIN PCB

c344cH.[t00k
832L20-89475M
Dl18224KJfl{I

703-4228-01-04 _10
703-4240-01-04_10

RLo75104J
cD40118CN
8E16D 10 k0
ctss-l2N
s)c247
RV205-208-2K

-254

62-s68 06

T05-8L
74HCI38
DDlO2

8-02 .01

DMPC-Y.I2
24-BR
76rSsg6s
55279L-I
552633-4
76sD01
RLO7S3O2J

Mfr Part Number Mfr

Bill No. 18108.01.02 Shc 3 of 3

R.EV H

Code

tppr -?
z-

ECN No 1934

Date 84 .02.06

BILL OF lVlATERIALS
GUILDLINE INSTRUMENTS LTD //

Model Number 9540

s
S

S

F
s
S

S

S

S

s
S

F
S

S

s
F

S

S

F
F

S

s
q

s
S

Ph111fps
Sfenens
Comp Research
Centralab
ERO

Sfgnal
Sfgnal
Grayhl11
AMP

A}fP
Grayhftl

Projecrs Unttd
Cambion
Canbl-on
CanbLon
Jernyn

Centralab

Natfonal
G. R.
Richco
Mallory



É rE iI Ë I F.t ,I I r,Ð I t I rI Ë I I I EIa
REv C ECN No 1601

Appt -.à Dare 84 .01.31

BILL OF Í!]ATERIHI-S
GUILDLINE INSTRIJMENTS LTD Bfll No. 18115.01.02 Shr I of I

Model Number 9540

l.ff r

NatLonal
Epltek
Falrchl-1d
H.P.
Anslev
Ar¡sley-

Phtltpe
Molex

.//

s
s
s
S

S

S

s
s
s
F
s
S

1
1
I
9

I
I
I
9

2
I
1
1

Co de Qty

18115. 01.07
200-255L2
799-11011
080-78000
075-25101
059-00158
059-00188
801-80400
200-25678
707-00337
752-0023L
L52-L2050

SEock Number

PrÍnÈed CircuLt Board Rev A
IC Dfgital
ReBlBtor.
Dteplay'
Dlode, LED
Connector
Connector
Translstors
IC Dfgftal
Resietor
ReeÍator
Connector

Deserip El-on

ÌJ202
F¿01
cR209. .. .2L7
cR201...208
P2
P1

Q201. ..209
u201, u203
R203
P202
J3

Cct Reference

TlEle DISPLAY PCB

DM74LS47N
1407-151c
r,fAN4610A
HP-5082+790
EPlOACT
r?15AC7
2N4402
74UC138
RLo75221J
cR52 T0t5 10
22-03-208L

Mfr Part Number



R-EV F EC '? t923

Appt -'4' Dare g4.06.1g

Code

L F I t-0 f'lA ,1 -S
GUILDLINE IN S TRIII{Err ù LTD Bfll No. 18125.0I.01 Shu r of 1

Model Number STOCK

llf r

Ha¡uond
Pa¡duft

Solartron
SolarÈron
Ont. Rubber
SupplLes Cda

Solartron

M

F
B

M

M

F
F
F
F
M

1
2
1
1
1
1
4

À/R
2
1

020-r5L42
150-05200
18125.01.13
020-15000
020-15148
114-02156
870-022L6
925-44373
150-05024
121-63650

Stock Number

Caee Aseeúly - Fabrfcated parte
Caee Top, Metalfzed( I8Ilo.Ot. t28,1812g.01.12
Caee Botto¡o lfetalfzed( Ig I lo. O I , t2s ,1g12g. òi:Ç¡grnne¡
Pop Rfvet, medfun, open end, domed head, AlunRIY (clear)

(18128. 01 .12 D

(18111.01.128

1

Chaesfs
Cable Tfe Mount

Cable Tfe'
Handle

DescrJ.p Ef.on Cct Reference

Tftle CASE ASSEfBLY

PLT 1.51-M
715020038

7L502026A
7L5020258
2L56
4063F06

L44î-ts
A3MS-A

Mfr Part Number



Code

L
t

QÈy $tock Nu¡nber

EL. i{o 1893

Date84.0¡..05

RE\¡ ts

ApP:- 
,Ê

021-30250
18127 .01.23

Rack Adaptor
Iris tallatLon Ins truct,Lons

(18135.01.128

t

I
I

Descrfptlon Cct Reference

TLtle Raek Adaptor

Mf,r lart Nunber

IH
ILL OF I'IATT.,,,ALS

LlD Bi.LL No. t8l27.ot.O1shr 1 of I
V

Model Number 9540,

lJf r
I'l
A 7r.s0¿ Sol.artron

I

I

,t



rurËüInIfl TT IIT¡tl,
BI LL 0F IV,IATERT,,uS Bill No. 18123.0I.0I Shr I of IGUILDLINE INSTRUMENTS LTD

Model Number STOCK

Ilf r
S

c

S

S

S

S

s
F
F
F
S

F

S

2
I
t
1
1
1
2
2

A/n
A/R
I
I

280-05200
280-05240
18116.01 .10
1811 7. 0l .10
4 30-10650
154-05'150
150-02023
8r2-03864

925-3105 7
18130.01.19À
8L4-73832

Pins
Ball Plunger
Front, Panel
Door
Switch
S¡rltch I'lount
Spacer
Bolts
Locktfte
5 Minute Epo>ry
InpacÈ l.larnlng Label
Set Screw

H&I{ Perrln
Refd
Durallth
DuralLth
Schador.¡
Schadow
RAF

ceK
t 154-05550 Swltch Cap

Co de Qty Scock Number

REV C EC¡ _,c t6OI

Appr ._l Dare 83 .L2.Lz

Deserip tion Cct Reference

Tirle FRONT PANEL ASSE}fBLY

.3" x L/t6" sprfng
I.rl9

lXDlOFSCWHT2UEEL
0003-00
1107-4-A-0
4-40 x L/4"

6-32 x 3/8, sr.
Cone pt.
7637-2

Mfr Part Number



tú ¡r rr rE .I tI= rI I rII f, Ë¡il

S

S

S

S

S

F

F

¡
F

F

Code

1

I
2

I
I
2

4
2

4
I

Qty

340-o42oo
430-120L2
225-o4904
225-o4903
t8i09.ol. loc
8 l2-03864
825-38143
812-o3947
84 l-0 I3 28
ó04-03436

Stock Number

REV E

App.- .â

ECN No 1922

Dare 84.1o.16

Recepcacle
SwÍtch
Te rmina I
Termina I
Back Panel
Mach ine Screr¿
NuÈ

Machine Screw
Washer
Solder Tag

DeeeriptLon

S2

Cct Reference

TlIlE BACK PANEL ASSEMBLY

B I LL OF f'4A T ER I A
S

L
L
S

ÏD

4-40x1/4" R.H.
4-40
4-40 x 3/8,' F.H
#4 splir L/hr

42R3 t-t_t_t_l
46256LFR
108-0904_oo I
to8-0903_ool

Mfr Part Nr¡nber

ty'

Bfll No. tBL24.01.01 Shr I of 1

Model Nt¡nber 9540

Mfr

Power Dynamics
Swirchcrafc
John s on
Johnson
DTI Precision
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