WAVETEK

OreErATOR'S GUIDE

Model 9100

Universal Calibration System




OPERATOR'S GUIDE

for

THE Model 9100
UNIVERSAL CALIBRATION
SYSTEM

(for operating, performance and maintenance details
refer to the User's Handbook)

850299 issue 3 {Aug 1995)

For any assistance contaet your nearest Wavetek Sales and
Service Center. Addresses can be found at the back of the
User's Handbook.

Due to cur policy of continuously updating owr products, this
handbook may contain minor differences in specification,
components and circuit design to the instrument actuaily supplied.
Amendment sheets precisely matched to your instrument seriat
nurber are available on request.

@ 1995 Wavetek Ltd



DANGER
HIGH VOLTAGE ZZEX

THIS INSTRUMENT IS CAPABLE
OF DELIVERING

A LETHAL ELECTRIC SHOCK |

Model 9100: I+, I-, Hi, Lo, sHi and
sLo Terminals;
Modet 9105: H (Red), sH (Red), sL

(Black}, LI- (Black) and
[+20 (Yelow) Leads;
carry the Full Output Voltage

THIS CAN KILL !

Avoid damage to your

instrument

4 For Maximum Cutput Voltages
and Maximum Currents, Refer to:
User's Handbook Volume 2 Section 7.

-~

Unless you are sure that it is safe to do so,
DO NOT TOUCH ANY of the following:
Model 9100: I+ I-Hi Lo sHiorslo
leads and terminals
Model 9105: H sH sL LI- or 1420 leads

DANGER
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About the Operator's Guide

User's Hbk

) Page Ref

Section 3otthe User's Handbookfor the Model 8100

shouid be used to gain practice at manipuiating

front-panet controls.

For an infroduction to 'Procedure Mode', refer to

Section 5 of the User's Handbook. For the use of

other modes refer 1o Section 3 of the Users

Handboock.

Section 4 of the Users Handbook shows, in a

general way, the 'Manual Mode' facilities ofthe 9100

for calibration of a manually-operated measuring

instrument. it is divided into sub-sections each

dealing with 'Functions’ (DC Voitage, AC Voltage

etc.). Eachsub-section carries aspecimen procedure

for calibrating that function in a 'general’ UUT. This

‘Operator's Guide' repeats these procedures in a

more convenient forrm.

This Guide is divided info the following Sections:
2 Interconnections 4.2-1
3 DC Voltage 4.3-1
4  AC Voliage 4.4-1
5  DC Current 4.5-1
6  AC Curreni 4.6-1
7 Resistance 4.7-1
8 Conductance 4.6-1
9 Frequency 4.8-1
10 Mark/Period 4.10-1
11 % Duty 4.11-1
12 Auxitiary Functions 4.12-1
13 Capacitance 4.13-1
14 Temperaiure -— Thermocoupie 4.14-1
15 Temperature — RBTD 4.15-1
16 Logic Pulses 4.16-1
17 Logic Levels 4.17-1
18 Error Messages 8App A
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Interconnections

Section 4, sub-section 4.2 of the User's Handbook
gives details of the Model 9105 Leadset and
Workmat, used for connecting the 8100 1o the UUT.
This Section repeats the User's Handbook
information  appropriate  to  operational
interconnections.

2.1 External Leads —
Specification Degradation

Tha 9100 Accuracy Specification is delivered at the
front panel terminals,

Degradation of the specification at the UUT can
ocour i care is net taken to sefect the correct type,
length and terminations for the external leads. This
applies particularly to the outputs of HF AC Voltage
atmiliamp levels and HF AC Current. Inaddition, for
accurate thermocouple simuiation, extension lsads
of the correct materials must be used fo avoid
forming spurious unctions.

2.2  Model 9105 Lead Set

The design of the Model 9105 optimizes the
connections between 9100 and UUT, in order o
minisvize the specification degradation for the outputs
of ail functions. In addition, it provides a convenient
scregned work mat which permits easy connection
tothe UUT using leads of defined shortlength, which
are also provided.

itis highly recommended that the 9105 Lead Setbe
used for all hand-heid UUTs.

2.3 Connection Accessories

Two accessories are availabie to connect with the

9100/9105 for specific purposes:

+ For thermocouple software compensation, an
external moduie can be plugged into a 15-way
D-type socket, either on the 9100 front panet or
on the connection unit beneath the 9105,

e A pairof coils is available (Option 200) to permit
clamp ammetersio be calibrated athigh currents.

Fig 2.1 overleaf

Users Hb%
Page Ref

4.2.3

4.14.4

4.5.6
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2.4

Work Mat Facilities

Layout and Connections
The layout of the 9105 Work Mat is shown in Fig 21 The
connecting leads would not ali be connacted at the same time, but
the relevant connections for each Function (ACV, DCI,
thermocouple simulation ete.) are given with the procedures for
individual functions in the corresponding Sections.

Adaptor Parking Holes

P

Thermocouple
Extension
Lead

ESAA

“3‘]‘ ISH. .S{.
hed fied Bk

E+Thermo
i3 B - Couple

Safety Bananas
Terminated with
Frobe Adaptors.

uur

Work Mat

Ll 1+ 20A LemA
Bl Yell Wi

Fig. 2.1 Layout of 9105 Work Mat

2-2
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DC Voltage Calibration User's Hb%
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341 Interconnections

Adaptor Parking Holes
00000

uuT

PV Theme
Pl Couple

s

Fed Fed ik Bl Yell Whi

Fig. 3.1 Connections for DC Volitage Calibration
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DC Voltage Calibration (conta)

3.2 The 9100 as a Fixed Source

The following procedure assumes that the instrument
is in Manual Mode. In case of difficulty, read the
User's Handbook; paras 3.3.1. Familiarity with editing
screen values is also assumed (Section 3).

3.2.1 9100 and UUT Setup

1. Connections
Connectthe 9106 to the UUT asin fig. 3.1, and
ensure that both instruments are powered ON
and warmed up.

2. UUT Select DC Voltage function.

3. 5100
Ensure that the 8100 is in DC Voltage Function
with Output OFF. 1fin any other function, press
the 'V key on the right of the front panel.

3.2.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guidetorthe UUT, Follow
the sequence of calibration stages as directed by the
gulide, and carry out the following operations (1) {o
(5) at each stage.

1. 9100

Use the front panel conirois o set the 9100

Output voitage to the UUT cal point value,

antering High Voltage State if the cal point has

been assigned to that state.
2. UUT Selectthe comrectrange for the cal point.
3. 9100

a. Set Quiput ON,

b. Note the UUT reading.
4. UyT

a. faUUT calibration adjustment is provided,
adjustthe UUT reading to be equaltothaton
the 9100 screen, as detailed in the LUT
Manufacturer's Calibration Guide.

b. i no adjustment is provided on the UUT,
record the UUT reading at the calibration
point as detaited in the UUT Manufacturer's
Calibration Guide.

5. 9100 Set Cutput OFF.

User's Hbk
Page Hef

3-4
3.1

4.3-2

3-8l 2t

4.3-7
Fig. 4.3.1
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DC Voltage Calibration (cont)

3.3 The 9100 as an Adjustable Source

Thefollowing procedure assumes thatthe instrument
is in Manual Mode. In case of difficulty, read the
User's Handbook; paras 3.3. 1. Familiarity with editing
screen values is also assumed (Section 31

3.3.1 9100 and YUT Setup

1. Connections
Connectthe 9100 tothe UUT asin Fig. 3.1, and
ensure that both instruments are powered ON
and warmed up.

2, UUT  Select DC Voltage function.

3. 9100
Ensure that the 9100 is in DC Voltage Function
with Output OFF. If in any other function, press
the 'V' key on the right of the front panel.

3.3.2 Sequence of Operations
Refer to the table of UUT calibration points in the
Manufacturer's Cafibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following opearations (1) to
{5) at each stage.
1. 9100
Use the front panel controls to set the 9100
Output voltage to the UUT cal point value,
entering High Voliage State if the cal point has
been assigned to that state.
2. UUT  Selectthecorrectrange forthe cal point.

3. 9160

a. Set Output ON.

b. Slew the DC Voltage Ouiput reading uniil
the UUT reading is equal 1o the calibration
point value.

4. UUT

Record the 9100 scresn cutputvalue as detailed

in the UUT Manufacturer's Calibration Guide,

5 9100 SeiQutput OFF.

User's Hb'%
Page Ref

4.3-2

3-8to21

437
Fig. 4.3.1
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AC Voitage Calibration Users ik

Page Ref
4.1 Interconnections

Adaptor Parking Holes

uurt

B+ Therma -
E- Coupie -ap HE

16A mA COM W

LB B

Work Mat

" sk bl 14 20A B4mA
Hed Red Bk Bk Yel Wi

Fig. 4.1 Connectlions for AC Voltage Calibration
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AC Voltage Calibration (cona)

4.2  Using the 9100 as a Fixed Source

The following procedure assumes thatthe instrument
is in Manual Mode. In case of difficulty, read the
User's Handbook; paras 3.3.1. Familiarity with editing
screen vaiues is aiso assumed {Section 3).

4.21 9100 and UUT Setup

1. Connections
Connect the 9100 to the UUT as shown in Fig.
4.1, and ensure that both instrumenis are
powered ON and warmed up.

2. UUT  Select AC Voltage function.

3. 9100
Ensure that the 91006 is in AC Voltage Function
with Output GFF. If i any other function, press
the 'V* key on the sight of the front panel, then
press the V screen key.

4.2.2 Sequence of Operations
Refer o the tabie of UUT calibration points in the
Manufacturer's Calibration Guidetorthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) 1o
(5) at each stage.
1. 9100
a. Use the front panel controls to set the 9100
Output to the UUT cal point frequency and
voitage, entering High Voliage State if the
cat point has been assigned fo that state.
b. Seiect required waveform and phase-shift,
2. UUT Selectthecorrectrange forthe calpoint.

3. 9100

a. SetOutput ON.

b.  Note the UUT reading.
4. UUT

a. lfa UUT calibration adiustment is provided,
adjusithe UUT reading to be equaltothaton
the 9100 screen, as defailed in the UUT
Manufacturer's Calibration Guide .

b. | no adjustment is provided on the UUT,
record the UUT reading at the calibration
point as detailed in the UUT Manufacturer's
Calibration Guide .

5. 9100 Set Cutput OFF.

Users Hb%
Page Ref

34
31

4.4-2

4.4-4 fo 6

3-810 21
4.4-11
Fig. 4.4.1
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AC Voltage Calibration (contg)

4.3 The 9100 as an Adjustable Source

The following procedure assumes thatthe instrument
is in Manual Mode. in case of difficully, read the
Users Handbook; paras 3.3. 1. Familiarity with editing
screen values is also assumed (Section 3),

4.3.1 9100 and UUT Setup

1. Connections
Connect the 9100 to the UUT as shown in Fig.
4.1, and ensure that both instruments are
powered ON and warmed up.

2. UUT Select AC Voltage function.

3. 9100
Ensure that the 9100 is in AC Voltage Function
with Output OFF. Ifinany other function, press
the V' key on the right of the front panel, then
press the V screen key.

4.3.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Manufaciurer's Calibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (7} to
(5} at each stage.

1. 9100

a. tlse the front panel confrols 1o set the 3100
Guiput to the UUT cal point frequency and
voltage, entering High Voltage State if the
cal point has beean assigned to that state.

b. Select required waveform and phase-shift.

2. UHT Selectthecorracirange forthe cal point.
3. 9100

a. Set Outpui ON,

b, Slew the AC Voltage Oulpid reading untii
the UUT reading is egual to the calibration
point vaiue.

4. UUT
Record the 89100 scresn cutput value as detailsd
in the UUT Manufacturer's Calibration Guide .

5. 9100 Set Ouiput OFF.

User's Hb%
Page Ref

3-4
3-1

442

44-4106

3-81to 21
4.4-11
Fig. 4.4.1
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ﬂ DC Current Calibration User's Hik

Fage Ref
5.1 Interconnections
The general conneciion schemes for UUT calibration
of DC Current Function are illustrated in Figs. 5.1,
52 and 5.3
Adaptor Parking Hotes
[ 3 3 O
R o)
Work Mat
.............................................. e e S
Red Red Bk Bk Yaf  Whi
Fig. 5.1
Ceonnections for DCI 'NORMAL QUTPUT’

UUT Calibration
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Users Hb%
Page Ref

DC Current Calibration coma,;

5.1 Interconnections (Contd. }

|
|
|
|

Adaptor Parking Holes
AR R NN

uurt

— i
9 +Thermo Co m
- B - Couple g

Work Mat

Fed Red Bk Bk Ye Wi

Fig. 5.2
Connections for DCI'AUX CUTPUT UUT Calibration
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I+ 204 lesd

H
Fied

in postion 1o -
energise the §

18- T coit ¢

Fig. 5.3

coil

{

User's Hbk
Page Ref

s i nzoa wma  Work Mat
fes Bk Ok Yel  Whi

11A

LI- e
canpedts to
the reqguired
colt Commo

sockat

b ZOA tead
in postiion to
energise the
1 BO-Turm ol

10-Turn| 50-Tumn

Connections for DC High Current UUT Calibration
Using the 10-Turn or 50-Turn Current Coils
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DC Current Calibration coma)

5.1 Interconnections (Contd.)

Notes about positioning the current sensing
clamp in the center air space of the coils:

The two coils an the assembly have been optimalky
designed 1o reduce the effects of stray magnetic
fields at the pick-up position for sensor clamps.
The design gives characteristics which would
normatly be associared with central afr spaces of
much larger area, more closely simulating single-
conductor pick-ups.

However, there are several types of clamp meter,
some having different requirements for placing the
clamp around the pick-up conductor. Manufacturers
normatly give instructions for altigning the clamp or
meter with respect to the conductor. When the
meter is clamped to any conductor. errors may arise
whose magnitude is simifar to the uncertainty of the
meter if precaustions are not observed, so the
manufacturer's instructions should be strictly
followed when using the 9100 to calibrate the
clamp meter.

To obtain consistent results, in the absence of
manufacturer’s instructions, the following
guidelines should be observed:

+  Fig 5.4, With the coils focated on a non-
magnetic surface (not the work mat, asithasa
steei core), place the clamp in position so that
it surrounds the vertical arm of the coif. Keep
the clamp mid-way up the vertical arm, and
away from the corners.

= Fig5.5. Placethe vertical arm of the coil, as far
asispossible, inthe center of the air space of the
clamp. Alignthe centeraxis ofthe meter along
the piane of the coil itself.

¢ During later normal measurements using the
clamp meter, place the clamp in the same
position with respect to the pick-up conductor
as it was when being calibrated.

User's Hpk
Page Ref
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Veriical
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Non-Magnetic Sudace
Fig. 5.4 Position of Clamp
-
Top of Coll
Fig. 5.5 Position of Coil
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DC Current Calibration (cong) | Userstitk
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52 The 9100 as a Fixed Source

Thefollowing procedure assumes that the instrument
is in Manual Mode. in case of difficulty, read the 3-4
User's Handbook; paras 3.3. 1. Familiarity with editing 3-1
screen values is also assumed (Section 3).

521 9100 and UUT Setup

1. Connections
Connect the 9100 to the UUT as in Fig. 5.1, 5.2
or 5.3/4/5, and ensure that both instruments are
powered ON and warmed up.

2. UUT  Select DC Current function.

3. 9100
Ensure that the 9100 Is in DC Current Function 4.5-2
with Ouiput OFF. If in any other function, press
the 'A’ key on the right of the front panel.

5.2.2 Sequence of Operations

Refer to the table of UUT calibration points in the

Manutaciturer's Calibration Guidefor the UUT. Follow

the sequence of calibration stages as directed by the

guide, and carry out the following operations (1} to

{(5) at each stage.

1. 9100 3-8io 21
Use the front panet controls to set the 9100
Ouiput current to the UUT cal point valkie, and
select the form of cutput (SELECT OUTPUT
key). Reconnect {Fig 5.1, Fig 5.2, or Fig 5.3/4/
5} as required.

2. UUT  Selectihecorrectrange for the cal point.

3. 9100

a. Set OQuiput ON.

b. Note the UUT reading.
4. UUT

a. [faUUT calibration adjustment is provided,
adjust the UUT reading to be equalto thaton
the 9100 screen, as detailed in the UUT
Manufacturer's Calibration Guide.

b. If no adjustment is provided on the UUT,
record the UUT reading at the calibration
poirt as detailed in the UUT Manufacturer's
Calibration Guide.

5. 9100 Set Output OFF.

5-6 Model 9100 — Operator's Guide: DC Current Function



DC Current Calibration (conta)

5.3 The 8100 as an Adjustable Source

The following procedure assumes thatthe instrument
is in Manual Made. In case of difficulty, read the
User's Handbook; paras 3.3, 1. Familiarity with editing
soreen values is also assumed (Section 3).

5.3.1 9100 and UBUT Setup

1. Connections
Connect the 3100 tothe UUT asin Fig. 5.1, 5.2
or 5.3/4/5, and ensure that both instruments are
powered ON and warmed up.

2. UUT  Select DC Current function.

3. 9100
Ensure that the 9100 is in DC Current Function
with Output OFF. 1f in any other functicn, press
the 'A' key on the right of the front panel.

5.3.2 Sequence of Operations

Befer {o the table of UUT calibration points in the
Manufaciurer's Calibration Guidetorthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) to
(5} at each stage.

1. 8100

Use the front panel controls 1o set the 9100

Cutput current to the UUT cal point value, and

select the form of output (SELECT QUTRUT

kev). Reconnect (Fig 5.1, Fig 5.2, or Fig 5.3/4/

5) as required,

2. UUT Selectthecorrectrangeiorthe calpoint.
3. 9100

a. SetQuiput ON.

b. Slew the DC Current Cutput reading until
the UUT reading is equal to the calibration
point value.

4. UUT

Record the 9100 screen ouiputvalue as detailed

in the UUT Manufaciurer's Calibration Gulfde.

5. 9100 SetQutput OFF.

User's Hbk
Page Ref

34
3-1

4.5-2

3-8 10 21
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AC Current Calibration

8.1 Interconnections

The general connection schemes for UUT calibration
of AC Current Function are #lustrated in Figs. 6.7,

6.2 and 6.3.

@ o8 8 8es

uuT

. B4Thenno L m
§OB - Couple |,[

User's Hbk
Fage Ref

|
E
{
i
|
{
|

Adaptor Parking Hofes

Work Mat

HoosH st LE-
Fed Red Bk Sk ved

Fig. 6.1

Connections for ACI 'NORMAL CUTPUT’

LUUT Calibration
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E AC Current Calibration conw) | UsersHbk
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6.1 Interconnections 1Cond. )

Adaptor Parking Holes
s e e s o0

uur

U+ Tharmo
I~ Gouple |

Work Mat !

i

Red Red Bk Bk Yelt  wni

Fig. 6.2
Connections for ACH 'AUX QUTPUT UUT Calibration
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Fig. 6.3
Connections for AC High Current UUT Calibration
Using the 10-Turn or 50-Turn Current Coils
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E AC Current Calibration (conw)

6.1 Interconnections (Cond j

Notes about positioningthe current sensing
clamp in the center air space of the coils:

The two coils on the assembly have been optimally
designed to reduce the effects of stray magnetic
fields at the pick-up position for sensor ¢lamps.
The design gives characteristics which would
normally be associated with central air spaces of
much larger area. more closely simulating single-
conductor pick-ups,

However, there are several fypes of clamp meter:
some having different requirements for placing the
clamp around the pick-up conductor. Manufacturers
normally give instructions foraligning the clamp or
meter with respect to the conductor. When the
meteris clamped to any conductor, errors may arise
whose magnitude is similar to the uncertainty of the
meter if precautions are not observed, so the
manufacturer's instructions should be strictly
followed when using the 9100 to calibrate the
clamp meter.

To obtain consistent resuits. in the absence of
manufacturer's insiructions, the following
guidelines should be observed;

+  Fig 6.4, With the coils located on a non-
magnetic surface {not the work mat, as it has a
steel core), place the clamp in position so that
it surrounds the vertical arm of the coil. Keep
the clamp mid-way up the vertical arm, and
away from the corners,

= Fig6.5. Place the vertical arm of the coil, as far
asispossible, inthe center of the air space of the
clamp. Alignthe center axis of the meter along
the plane of the coil itself.

= During later normal measurements using the
clamp meter, place the clamp ia the same
position with respect to the pick-up conductor
as it was when being calibrated.

User's Hb%k
Page Ref
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AC Current Calibration (cont) | UsersHbk
— Page Ref

6.2 Using the 9100 as a Fixed Source

The following procedure assumes that the instrument
is in Manual Mode. In case of difficulty, read the 3-4
User's Handbook; paras 3.3. 1. Familiarity with editing 3-1
screen values is also assumed (Section 3}

6.21 9100 and UUT Setup

1. Connections
Connect the 9100 to the UUT as shown in Fig.
6,1, 6.2 or 6.3/4/5 and ensure that both
instruments are powered ON and warmed up.

2. UUT  Select AC Current function.

3. 9100
Ensure that the 3100 is in AC Cusrent Function 4.6-2
with Output OFF. Hinany other function, press
the 'A' key on the right of the front panel, then
press the A scresn kay.

6.2.2 Sequence of Operations
Refer fo the table of UUT calibration points in the
Manufacturer's Calibration Guideforthe UUT. Foliow
the sequence of calibration stages as directed by the
guide, and carry out the foliowing operations (7} to
{5) at each stage.
i. 9160
a. Use the front panel conlrols to set the 9100 | 381027
Qutput o the UUT cal point frequency,
current and output form {SELECT OUTPUT
key). Reconnect(Fig6.1, Fig6.2,orFig 6.3/
4/8} as required.
b. Select required waveform and phase-shift.
2. UUT Selectthe correctrange forthe cal point.

3. 9100

a. Set Qutput ON.

b.  Note the UUT reading.
4. UUT

a. |faUUT calibration adjustment is provided,
adjustthe UUT readingto be equalto thaton
the 9100 screen, as detailed in the UUT
Manufacturer's Calibration Guide.

b. I no adiustment is provided on the UUT,
record the UUT reading at the calibration
point as detailed in the UUT Manufacturer's
Calibration Guide.

5. 9100 Set Quiput OFF.

665 Model 9100 — Operator's Guide: AC Current Function



E AC Current Calibration (Contc;)

6.3  The 9100 as an Adjustable Source

The foliowing procedure assumes that the instrument
is in Manual Mede. In case of difficulty, read the
User's Handbook; paras 3.3. 1. Familiasity with editing
screen values is also assumed (Section 3).

6.3.1 9100 and UUT Setup

1. Connections
Connect the 8100 to the UUT as shown in Fig.
6.1, 6.2 or 6.3/4/5, and ensure that both
instruments are powered ON and warmed up,

2. BUT  Select AC Current function.

3. 8100
Ensure that the 9100 is in AC Current Function
with Qutput OFF_ If in any other function, press
the 'A’ key on the right of the front panel, then
press the A screen key.

6.3.2 Sequence of Operations

Refer 1o the table of UUT calibration points in the
Manufacturer's Calibration Guidetorthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) tc
(5) at each stage.

1. 9100

a. Use the front panel controls io set the 9100
Output to the UUT cal point frequency,
currentand cutput form (SELECT OUTPUT
key). Reconnect (Fig6.1, Fig6.2, or Fig 6.3/
4/5) as required.

h. Select sequired waveform and phase-shift.

2. UUT  Selectthe correctrangeforthe cal point.
3. 9100

a. Set Output ON.

b. Slew the AC Current Cutput reading until
the UUT reading is equal to the calibration
point value,

4. UUT
Record the 9100 screen ouiput vaiue as detaifed
i the UUT Manufacturer's Calibration Guide.

5. 9100 Set Output OFF.

Ussr's Hﬁ
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Maodel 9100 — Operator’s Guide: AC Current Function

67






Resistance Calibration User's Hibk
. Page Ref

7.1 Interconnections

The general connection schere tor UUT calibration
is illustrated in Fig. 7.7. The use of either 4-wire
rermote sensing at the UUT terminals, or 2-wire local
sensing atthe 100 terminals, is served by the same
connections fromthe 9105 atthe work mat. Selection
of 2/4-wire is carried out on the 9100 front panel.

Adapter Parking Hales
L B R A

| %+ Thermo

% k- Couple

C0A mA COM

.

LE f+ 20A 1+mA

H sH
Red Red Bk Bk Yeli  Whi

Fig. 7.1: Interconnections for
2-Wire or 4-Wire UUT Resistance Calibration
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7.2  The 9100 as a Fixed Source

Thefollowingprocedure assumesthat the instrument
is in Manual Mode. in case of difficulty, read the 3-4
User's Handbook; paras 3.3. 1. Familiarity with editing 3-1
screen values is also assumed {Section 3).

7.21 9700 and UUT Setup

1. Connections
Connect the 9100 to the UUT asin Fig. 7.1, and
ensure that both instruments are powered ON
and warmead up.

2. UUT Select Resistance function.

3. 9100
Ensure that the 9100 is in Resistance Function 4.7-2
with Output OFF_ If in any other function, press
the '(Y key on the right of the front panei,

7.2.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Marufaciurer’s Cafibration Guidetor the UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) to
{5} at each stage.

1. 9100

Use the front panel conirois ic sei the §100 | 3-8loZ7

Cuiput resistance ic the UUT cal point value,

selecting 2-Wire or 4-Wire and 'UUTI" Current | 4.7-9/10
Span as required. 4.7-11
2, YUT  Selectthecorrecirange forthe cal point.
3. 9100

a. Set Output ON.

b. Note the UUT reading.
4. QUT

a,  Ha UUT calibration adiustment is provided,
adjustthe UUT readingto be equalfo thaton
the 9100 screen, as detailed in the UUT

" Manufacturer's Calibration Guide.

b. # no adjustment is provided on the DUT,
record the UUT reading at the calibration
point as detailed in the UUT Manufacturer's
Calibration Guide.

5. 9100  Set Ouiput OFF.

7-2 Muodel 910G — Operator's Guide: Resistance Function
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7.3  The 9100 as an Adjustable Source

The foliowing procedure assumes thatthe instrument
is in Manual Mode. In case of difficulty, read the
User's Handbook, paras 3.3.1. Familiarity with editing
screen values is also assumed (Seclion 3).

©7.3.1 9100 and UUT Setup

1. Connections
Connecithe 91000 the UUT asin Fig. 7.1, and
ensure that both instruments are powered ON
and warmed up.

2. UUT  Select Resistance function,

3. 9100
Ensure that the 9100 is in Resistance Function
with Output OFF. H#in any other function, press
the '¢¥ key on the right of the front panei.

7.3.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) to
(5} at each stage.

1. 9100

Use the front panel controls 1o set the 9100

Output resistance to the UUT cal point value,

selecting 2-Wire or 4-Wire and 'UUTI Current

Span as required.

2. UUT  Selectthecorrectrange forthe cal point.
3. 9100

a. Set Qutput ON.

b, Slew the Resistance Output reading unil
the UUT reading is equal to the calibration
peoint value.

4. UuT

Record the 9100 screen outputvaiue as detailed

in the UUT Manufacturer's Calibration Guide.

5. 9100 Set Output OFF.

Users Hbk
Page Ref
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8.1 Interconnections

The general connection scheme for UUT calibration
is flustrated in Fig. 8.1, The use of either 4-wire
remote sensing at the UUT terminals, or 2-wire local
sensing atthe 9100 terminals, is served by the same
connections fromthe 9105 atthe work mat. Selection
of 2/4-wire is carried oul on the 9100 front panel.

Adaptor Parking Holes
e o0 00

uuTt

;::‘ ]
;- Coupe C3® i
L

1

& »

3
2
=
[]
o
=

A
Red Aed Blk Bl Yeit Whi

Fig. 8.1

Connections for 4-Wire & 2-Wire Conductance ?alibration

|
|
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8.2 The 9100 as a Fixed Source

The following procedure assumes thatthe instrument
is in Manuai Mode. In case of difficulty, read the 3-4
User's Handbook; paras 3.3. 1. Familiarity with editing 3-1
screen values is also assumed (Section 34

8.2.1 9100 and UUT Setup

1. Connections
Connectthe 9100to the UUT asin Fig. 8.1, and
ensure that both instrumenis are powered ON
and warmed up.

2. UUT Select Conduciance function.

3. 9100
Ensurethatthe 9100is in Conductance Function 4.8-2
with Output OFF. Hin any other funciion, prass
the 'L} key on the right of the front panel, then
press the  screen key on the bottom row,

8.2.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry oui the following coerations (1} 1o
{5) at each stage. :

1. 9100

Use the front panel controls to set the 8100 | 3-8fo 21

Cuiput conductance to the UUT cal point value,

selecting 2-Wire or 4-Wire and 'UUTI Current | 4.8-8/10
Span as required. 4.8-11
2. UBUT  Seslectihecorrectrange for the cal point.
3. 9100

a. Set Cutput ON.

b. Note the UUT reading.
4. UUT

a. Ifa UUT calibration adjustment is provided,
adjustthe UUT reading to be equalic thaton
the 9100 screen, as detailed in the UUT
Manufacturer's Calibration Guide.

b. If no adjustment is provided on the UUT,
record the UUT reading at the calibration
point as detailed in the UUT Manufacturer's
Calibration Guids.

5. 9100 Set Qutput OFF.

8-2 Model 9100 — Operator's Guide: Conductance Function
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User's Hb%
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8.3 The 9100 as an Adjustable Source
Thefollowing procedure assumes that the instrument
is in Manual Mode. In case of difficulty, read the 3-4
User's Handbook; paras 3.3. 1. Familiarity with editing 3-1
screen values is also assumed (Section 3.
8.3.1 89100 and UUT Setup
1. Connections
Connect the 9100 fo the UUT asin Fig. 8.1, and
ensure thal both instruments are powerad ON
and warmed up.
2. UUT Select Conductance function.
3. 9100
Ensure thatthe $1601s in Conductance Funclion 4.8-2
with Cuiput OFF. If in any other function, press
the LY key on the right of the front pansl, then
press the  screen key on the botiom row.
8.3.2 Sequence of Operations
Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guidetor the UUT, Follow
the sequence of calibration stages as directed by the
quide, and carry out the following operations (1) to
(5) at each stage.
1. 9100
Use the front panel controis to set the 9160 3-8tc 21
Ouiput conductance o the UUT cal point value,
selecting 2-Wire or 4-Wire and 'UUTP Current | 4.8-8/10
Span as required. 4.8-11
2. UUT Selectthe correctrange forthe cal point,
3. 9100
a. SetOutput ON.
h. Stew the Conductance Ouiput reading until
the UUT reading is equat to the calibration
point value.
4. UUT
Recordthe 9100 screen outputvalue ag detailed
in the LUUT Manufacturer's Calibration Guide.
5 9100 Set Quiput OFF.
Modei 9100 - Operator's Guide: Conductance Function 83
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m Frequency Calibration |

9.1 interconnections

Adapior Parking Holes

uur

...... i,
B e O ‘H[][

CA0A mA COM W

AN B

Work Mat

______________ 114

H o osH sk LR B 20A lemA
Red Fed Bx Bk vell Wi

Fig. 9.1 Connections for Frequency Calibration
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9.2  Using the 9100 as a Fixed Source

The foliowing procedure assumes that the instrument
is in Manual Mode. In case of difficuity, read the
User's Handbook; paras 3.3. 1. Familiadty with editing
screen values is also assumed (Section 3).

9.2.1 9100 and UUT Setup

1. Connections
Connect the 3100 to the UUT as shown in Fig.
9.1, and ensure that hoth instruments are
powered ON and warmed up.

2. UUT  Setect Frequency function.

3. 9100
Ensure that the 9100 is in Frequency Function
with Output OFF. i in any other function, press
the 'Hz' key on the right of the front panel, or the
Hz screen key at the left of the botlom row,

6.2.2 Sequence of Operations

Refer to the table of UUT catibration points in the
Manutaciturer's Cafibration Guidefor the UUT, Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) 1o
{5} at each stage.

1. 9100

Use the front panel controls to set the 9106

Cuiput to the UUT cat point parameters:
Frequency
High signat level voltage
Low signal levet voitage

2. UUT  Selectthe correctrange for the cal point.
3. 9300

a. Sei Cutput ON.

b Note the UUT reading or response.
4. UUT

a. ifaUUT calibration adjustment is provided,
adjust the UUT reading or response to be
appropriate to the settings on the 8108
screen, as detailed in the UUT
Manufacturer's Calibrafion Guide.

b, ¥ no adjusiment is provided on the UUT,
record the UUT reading or response at the
cafibration point as detailed in the UUT
Manufacturer's Calibration Guide.

5. 9100 Set Quiput OFF.

Users Hbk
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9.3  The 9100 as an Adjustable Source
The following procedure assumes that the instrument
is in Manual Mode. In case of difficulty, read the 3-4
User's Handbook, paras 3.3.1. Familiarity with editing 3-1
screen values is also assumed {Section 3).
9.3.1 9100 and UUT Setup
1. Connections
Connect the 9100 io the UUT as shown in Fig.
9.1, and ensure that both instruments are
powered ON and warmed up,
2. UUT  Select Frequency function.
3. 9100
Ensure that the 9100 is in Frequency Funciion 4.9.2
with Cutput OFF. If in any other function, press
the 'Hz' key on the right of the front panel, or the
Hz screen key ai the left of the bottom row.
9.3.2 Sequence of Operations
Refer to the table of UUT calibration polnts in the
Manutacturer's Calibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) io
(&8} at each stage.
1. 9100
Use the front panel controls to set the 8100 | 3-81io 27
Output to the UUT cal point parameters:
Fraguency
High signal level voltage
l.ow signal level voitage
2. BUT  Selectthecorrectrangeforthe cal point,
3. 9100
a. Set Ouiput ON.
b. Siew the Frequency Output reading untl the
UUT reading or response is appropriate 1o
the $100 settings.
4. UuT
Record the 9100 screen cutputvalues as detailed
in the UUT Manufacturer's Caiibration Guide,
5. 9100 SetQOutpui OFF.
Model 9100 — Operator's Guide: Freguency Function 9.3
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10.1 Interconnections

Adaptor Parking Holes
& & 6 ¢ 8 @

uuT

P e O I

Work Mat

Hed Hed Bk Bk Yefl W
Fig. 10.1 Connections for Marl/Period Calibration
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Mark/Peried Calibration (Conto)

10.2 Using the 8100 as a Fixed Source

The following procedure assumes thatthe instrument
is In Manuat Mode. 1n case of difficulty, read the
User's Handbook, paras 3.3. 1. Familiarity with editing
screen values is also assumed (Section 3).

10.2.1 9100 and UUT Setup

1. Connections
Connect the 9100 to the UUT as shown in Fig.
10.1, and ensure that both instruments are
powerad ON and warmed ug.

2. UUT  Select Mark/Period function.

3. 9100
Ensure that the 9108 is in Mark/Period Function
with Output OFF. If in any cther function, press
the "Hz' key on the right of the front panel, then
the screen key on the bottom row,

10.2.2 Sequence of Operations
Refer to the table of UUT catibration points in the
Manufacturer's Calibration Guidefor the UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) ic
(5) at each stage.
1. 9100
Use the front panel controls to set the 9100
Output to the UUT cal point parameters:
Mark time inferval
Period time interval
High signal levei voltage
Low signal level voltage
UUT  Selectihecorrectrange forthe cal point.
3. 9100

a. Set Output ON,

b. Note the UUT reading or response.
4. UUT

a. If a UUT calibration adjustment is provided,
adjust the UUT reading or response to be
appropriate to the setffings on the 9100
soreen, as detailed in the UUT
Manufacturer's Calibration Guide.

b. If no adiustment is provided on the UUT,
record the UUT reading or response at the
calibration point as detailed in the UUT
Manufacturer’s Calibration Guide.

5. 9100 Set Output OFF.

i

User's Hbk
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10.3 The 9100 as an Adjustable Source
Thefollowing procedure assumes that the instrument
is in Manual Mode. in case of difficulty, read the 34
User's Handbook, paras 3.3.1. Famifiarity with editing 3-1
screen values is also assumed {Section 3).
10.3.1 9100 and UUT Setup
1. Connections
Connect the 9100 to the UUT as shown in Fig.
10.1, and ensure that both instruments are
powerad ON and warmed up.
2. UUT  Select Mark/Period function.
3. 9100
Ensure that the 3100 is in Mark/Period Function 4.10-2
with Output OFF. lfin any other function, press
the ‘Hz' key on the right of the front panei, then
the screen key on the bottom row.
10.3.2 Sequence of Operations
Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry oul the following operations (1) to
(5) at each stage.
1. 9100
Use the front panel controls to set the 9100 | 3-8i0 27
Oulput to the UUT cal point parameters:
Mark time intervai
Period tima interval
High signal level voltage
Low signal leve!l voltage
2. UUT  Selectthecorrectrange forthe cal point.
3. 9100
a.  Set Quiput ON.
b. Slew the reguired Output parameter untl
the UUT reading or response is appropriate
to the 9100 settings.
4, UUT
Recordthe 3100 screenoutput values as detaited
in the UUT Manufacturer's Calibration Guide.
5, 9100 Set Oulput OFF.
Mode! 9100 ~. Operator's Guide: Mark/Period Function 1.3
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% Duty Calibration

1.1 interconnections

|
|
|

Adaptor Parking Holes
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Fig. 11.1 Connections for % Duty Calibration
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11.2 Using the 9100 as a Fixed Source

Thefollowing procedure assumesthat the instrument
is in Manuat Mode. In case of difficulty, read the
User's Handbook; paras 3.3.1. Famifiarity with editing
screen values is also assumed (Section 3).

11.2.1 9100 and UUT Setup

1. Connections
Connect the 9100 to the UUT as shown in Fig.
11.%, and ensure that both instrumenis are
powered ON and warmed up.

2. UUT Select % Duty function.

3. 9100
Ensure that the 9100 is in % Duty Function with
Output OFF. If in any other function, press the
'Hz' key on the right of the front panel, then the
screen key on the bottom row.

11.2.2 Sequence of Operations
Refer to the table of UUT caibraton points in the
Manufacturer's Calibration Guidetorthe UUT. Foliow
the sequence of cajibration stages as directed by the
guide, and carry out the following operations {1} to
(5) at each stage.
1. 9100
Use the front panel controls to set the 9100
Output to the UUT cal point parameters:
% Duty
Period
High signal feve! voltage
lLow signal level voltage
2. UUT  Selectthecorrectrange for the calpoint.

3. 9100

a. Set Output ON.

b. Note the UUT reading or response.
4, UUT

a. fauUT calibration adjustment is provided,
adjust the UUT reading or response to be
appropriate to the settings on the 9100
screen, as detailed in the UUT
Manufacturer's Calibration Guide.

b, if no adjustiment is provided on the UUT,
record the UUT reading or response at the
calibration point as detailed in the UUT
Manufacturer's Calibration Guide.

5. 9100 Set Outpui OFF.

Users Hb%
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11.3 The 9100 as an Adjustable Source
The following procedure assumes thatthe instrument
is in Manual Mode. In case of difficulty, read the 3-4
User's Handbook, paras 3.3. 1. Familiarity with editing 3-1
screen values is also assumed (Section 3).
11.3.1 9100 and UUT Setup
i. Connections
Connect the 9100 to the UUT as shown in Fig.
11.1, and ensure that both instruments are
powered ON and warmed up.
2. UUT  Select % Duty function,
3. 9100
Ensure that the 8100 is in % Duty Function with 4.11-2
Quiput OFF. # in any other function, press the
'Hz' key on the right of the front panel, then the
screen key on the bottom row.
11.3.2 Sequence of Operations
Reter to the table of UUT calibration points in the
Manufacturer's Calibration Guidefor the UUT, Fellow
the sequence of calibration stages as direcied by the
guide, and carry out the following operations (1) o
(5} at each stage.
1. 9100
Use the front panel condrols to set the 8100 | 3-810 27
Cutput to the UUT cal point parameters:
% Duty
Period
High signal level voliage
Low signal level voltage
2. UUT  Selectthe correctrangeforthe cal point,
3. 8100
a. Set Output ON.
b. Slew the required Output parameter uniil
the UUT reading or response is appropriate
to the 9100 setlings.
4. UUT
Recordthe 8100 soreenouiput values as detailed
inthe UUT Manufaciurer's Calibration Guide.
5. 9100 Set Output OFF.
Model 8100 — Operator's Guide: % Duty Function 3
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12.1  Auxiliary Functions

12.1.1 Function Grouping and Selection

Three function groups are accessed using the 'Aux’ key on the
right of the front panel. Two are sub-divided into individual
functions as shown in the table below, which also gives thelr
selection symbeis and Section numbers in this guide:

Function Symbot Sub- Symbol  Section
on Aux  Function on Sub-
Screen Screen
Capacitance e 13
Temperature:  °C Thetmo  THERMO
-couple  COUPLE
TYPE 14
RTD RTD 15
Logic: Pulses 16
Levels 1/ 17

12.1.2 Calibration Procedures

The instructions for calibrating UUTs in the above functions are
contained in their sections as shown in the fable.

Model 8100 — Operator’s Guide: Auxiliary Functions 12-1
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13.1 Interconnections

The general connection schaeme for UUT calibration
is lustrated in Fig. 13.1, The use of either 4-wire
remote sensing at the UUT terminals, or 2-wire local
sensing at the 9100 lerminals, is served by the same
connections fromthe 8105 atthe work mat. Selection
of 2/d-wire i carried out on the 8100 front panel.

Adaptor Parking Holes
ses o0

Some NiTs use

standard safety Safety Bananas
banana sockels for Terminated with
Capacitance

Probe Adaptors.

e

measurement. In
thase cases the
adaptors will not be
required

For those UUTs on
which one of the
capacitance terminals
is marked with a '+'

; . sign, always observe
PI0A - mA - COM W the correct polarity as

@ & & @] stown ifnoterminal
is marked "+, try
'\ p. reversing the
connections, and then
use the least-nofsy
arrangemernt.

Weork Mat

H sH 5L 11 b+ 20A 1emA
Hed Hed 8Kk Bl Yel Whi

Fig. 13.1 Connections for
4-Wire or 2-Wire Capacitance UUT Calibration
(Leads which are not shown are not connecied)
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13.2 The 9100 as a Fixed Source

The following procedure assumes that the instrument
is in Manuai Mode. In case of difficulty, read the
User's Handbook; paras 3.3. 1. Familiarity with editing
screen values is also assumed (Section 3},

13.2.1 9100 and UUT Setup

1. Connections
Connectthe 9100tothe UUT asin Fig. 13.1, and
ensure that both instrtuments are powered ON
and warmed up.

2. UUT  Select Capacitance function.

3. 9100
Ensurs that the 9100 is in Capacitance Function
with Output OFF. Ifin any other function, press
the 'Aux'key on the right of the front panei, then
press the screen key on the bottom row,

13.2.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations {1} to
{5} at each stage.

i, 9100

Use the front panel controls to set the 9100

Quiput capacitance to the UUT cal point value,

selacting 2-Wire or 4-Wire and "‘UUT? Current
Span as required.
2. VUT Selectthe correctrange for the calpoint,
3. 9100

a. SetOutput ON.

b. Note the UUT reading.
4, UUT

a. HalUUT calibration adiustment is provided,
adjustthe UUT reading to be equalic thaton
the 9100 screen, as dstailed in the UUT
Manufacturer's Calibration Guide.

b. # no adiusiment is provided on the UUT,
record the UUT reading at the calibration
point as detaited in the UUT Manufacturer's
Calibration Guide.

5 9100 Set Culput OFF,

User's Hb'k
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13.3 The 9100 as an Adjustable Source

Thefollowing procedure assumes thatthe instrument
is in Manual Mode. In case of difficulty, read the
Uiser's Handbook: paras 3.3.1. Familiarity with editing
screen values is also assumed (Section 3).

13.3.1 91060 and UUT Setup

1. Connections
Connectthe 9100 tothe UUT asin Fig. 13.7, and
ensure that both instruments are powered ON
and warmed up.

2. UUT  Select Capacitance function,

3. 8100
Ensure that the 910G is in Capacitance Function
with Output OFF. If in any other function, press
the "Aux' key on the right of the front panel, then
press the screen key on the bottom row.

13.3.2 Sequence of Operations

Refer fo the table of UUT calibration points in the
Manufacturer's Calibration Guidetorthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (7)o
(5} at each stage.

1. 9100

Use the front panel controis to set the 8100

Output capacitance to the UUT cal point vaiue,

selecting 2-Wire or 4-Wire and "UUTI' Current

Span as required.

2. UUT Selectthe correctrange for the cal point.
3. 9100

a. Set Quiput ON,

b. Slew the Capacitance Output reading unil
the UUT reading is equatl o the calibration
point vake,

4 UuT

Recordthe 9100 screen outpufvaiue as detaiied

in the UUT Manufacturer's Calibration Guide.

5. 8100  Set Output OFF.

User's Hbk
Fage Ref
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14.1 [Interconnections

The general connection scheme for UUT calibration
is Hiustrated in Fig. 14.1. Always use the correct
extension cable from the Thermocouple socket on
the 9105 to the UUT Thermocouple input, Observe
the correct polarity, otherwise spurious junctions
may be set up.

MN.B. Always ensure that the CJC pod fitted fo the
leadset connection block {or 9100 front panet}
is the same unit that was calibrated together
with the 8100 unit in use.

Adaptor Parking Holes
LI R R

Always use the correct
thermal extension

cornnector from the uurT

isothermal black

i r *IE
M+ Thermo ap

“ U gope
{jﬁ Connect both ends in

correct orientation;
- The 2mm blade is the
+'confact.

On most UUTs, the
piug/socket st
- connection Is unique
and cannot be
wrongly connecied

Work Mat

sH SL L! I+?E}A NmA
F%ed Hed Bk Bk vell  whi

Fig. 14.1
Connections for Thermocouple Temperature Calibration
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Thermocoupie Temperature
- Calibration (Contd)

14.2 The 9100 as a Fixed Source

The following procedure assumes that the instrumeny
is in Manual Mode. In case of difficulty, read the
User's Handbook; paras 3.3.1. Famiitarity with editing
screen values is also assumed (Section 3).

14.2.1 8100 and UUT Setup

1. Connections
Connectthe 9100 tothe UUT asin Fig, 14,1, and
ensure that both instruments are powered ON
and warmed up.

2. UUT Select Thermocouple Temperature
function.

3. 9100
Ensure that the 9100 is in Thermocouple
Temperature Function with Qutput OFF. | in
any other function, press the "Aux’ key on the
right of the front panel, then press the °C screen
key on the botiom row.

14.2.2 Sequence of Operations

Refer 1o the table of UUT calibration points in the
UUT Calibration Guide. Follow the sequence of
calibration stages as directed by the guide, and carry
out the following operations (1) to {5} at each stage.
1. 9100

a. Ensure that the correct parameters
{thermocoupie type, temperaiure scale, and
unit of temperature) are selected.

b. Setthe 8100 Cutputiemperature tothe UUT
cal point value, using front-panel controls.

2. UUt  Selectthe correctrange forthe cal point.
3. 9100

a. SetQuiput ON.

k.  Note the UUT reading.
4. QuT

a. HfaUUT calibration adjustment is provided,
adjustthe UUT reading to be equai to thaton
the 8100 screen, as detailed in the UUT's
Callpration Guide.

b. f no adjustment is provided on the UUT,
record the UUT reading at the calibration
point as detailed in the UUT's Calibration
Guide.

5 9100 Set Ouipui OFF.

Liser's Hbk
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14.3 The 9100 as an Adjusiable Source

The foliowing procedure assumes that the instrument
is in Manual Mode. In case of difficulty, read the 3-4
User's Handbook, paras 3.3.1. Familiarity with editing 3-1
screen values is also assumed (Section 3).

14.3.1 9100 and UUT Setup

1. Connections
Connecithe 31001cthe UUT asin Fig. 14.7, and
ensure that both instruments are powered ON
and warmed up.

2. UUT Select Thermocouple Temperature

funiction.

3. 9100
Ensure that the 9100 is in Thermocouple 4.14-2
Temperature Function with Oufput OFF. It in
any other function, press the 'Aux’ key on the
right of the front panel, then press the “C screen
key on the bottom row.

14.3.2 Sequence of Operations
Refer 1o the table of UUT calibration points in the
UUT Calibration Guide. Follow the sequence of
calibration stages as directed by the guide, and carry
out the foliowing cperations (1}to (5) at each stage.
1. 9100
a. Ensure that the correct parameters 4.14-4
{thermocouple type, temperature scale, and
unit of temperature) are selected.
b. Setthe 3100 Gutputtemperature iothe UUT 3-8 to 21
cal point value, using front-panei controfs.
2. UUT  Selectthe correctrange for the cal point.

3. 9100

a. Set Quiput ON,

b.  Slew the Output Temperature reading undil
the UUT reading is egual to the calibration
point value.

4. UUY

Recordthe 9160 screen output value as detailed

in the UUT's Calibration Guide.

5. 9100 Set Output OFF.
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15.1 Interconnections

The general conneaction scheme for UUT calibration
is illustrated in Fig. 15.7. The use of either 4-wire
remote sensing at the UUT terminals, or 2-wire local
sensing atthe 9100 terminals, is served by the same
connections fromthe 9105 atthe work mat. Selection
of 2/4-wire is carried out on the 9100 front panel.

uut
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Fig. 15.1
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Connections for RTD Temperature Calibration
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15.2 The 8100 as a Fixed Source

The following procedure assumes thatthe instrumant
is in Manual Mode. in case of difficulty, read the
User's Handbook; paras 3.3. 1. Familiarity with editing
screan values is also assumed {Section 3).

15.2.1 8100 and UUT Setup

1. Connections
Connectthe 8100tothe UUiT asin Fig. 156.1, and
ensure that both instruments are powered ON
and warmed up.

2. UUT Select the RTD Temperature function.

3. 8100
Ensure that the 3100 is in RTD Temperature
Function with Output OFF. If in any other
funciion, press the 'Aux’ key on the right of the
front panel, then press the °C screen key on the
bottom row. Finally press the RTD screen key
on the bottom row.

15.2.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guidefortne UUT. Follow
the sequence of caiibration stages as directed by the
guide, and carry out the following operations (1) 10
{5) at each stage.

1. 9100

a. Ensure that the correct parameters (RTD
type, temperature scale, and unit of
temperature) are selected.

b. Use the front panel controis to set the 9100
Output temperature to the UUT cal point
value, selecting 2-Wire or 4-Wire and 'UUTH
Current Span as required.

2. UUT  Selectthecorrectrange for the caipoint,

3. 9100
Set Output ON and note the UUT reading.

4. UuT

a. f a UUT calibration adjustment is provided,
adjustthe UUT reading to be equal to thaton
the 9180 screen, as detalled in the
UUTManutacturer's Calibration Guide.

b. if no adjustment is provided on the UUT,
record the UUT reading at the calibration
point as detailed in the UUTManufacturer's
Calibration Guide.

5. 9100 SetOutput OFF.
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15.3 The 9100 as an Adjustable Source
The following procedure assumes that the instrument
is In Manual Mode. In case of difficuity, read the 3-4
User's Handbook, paras 3.3.1. Familiarity with editing 3-1
screen values is also assumed (Secfion 3).
15.3.1 9100 and UUT Setup
1. Connections
Connectthe 9100 tothe UUT asin Fig. 15,1, and
ensure that both instruments are powered ON
and warmed up.
2. UUT  Select the RTD Temperature function.
3. 9100
Ensure that the 9100 is in RTD Temperature 4.15-2
Function with Output OFF. If in any other
function, press the 'Aux’ key on the right of the
front panel, then press the “C screen key on the
bottom row. Finally press the RTD screen key
on the bottom row.
15.3.2 Sequence of Operations
Refer to the table of UUT calibration poinls in the
Manufacturers Calibration Guidetorthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations {7} 1o
{5) ai each stage.
1. 9100
a. Ensure that the correct parameters (RTD
type, temperature scale, and unit of 4.15-4
temperature) are selected.
b. Use the front panel conirols fo set the 9100
Output temperature to the UUT cat point | 3-810 27
value, selecting 2-Wire or 4-Wire and 'UUTY
Current Span as required,
2. UUT Setectthe correctrangeforthe cal point.
3, 9100
a. Set Cutput ON and note the UUT reading.
b. Slew the Quiput Temperature reading until
the UUT reading is egual to the calibration
point value.
4. UUT
Recordthe 9100 screen outputvalue as detailed
in the UUTManufacturers Calibralion Guide.
5 9100 Set Cuiput OFF,
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16.2 Using the 9100 as a Fixed Source

The following procedure assumes thai the instrument
is in Manual Mode. In case of difficuity, read the
User's Handbook; paras 3.3.1. Familiarity with editing
screen values is aiso assumed (Section 3}

16.2.1 9100 and UUT Setup

1. Connections
Connect the 9100 to the UUT as shown in Fig.
16.1, and ensure that both instruments are
powered ON and warmed up.

2. UUT Select Logic Pulses function,

3. 9100
Ensure that the 9100is in Logic Pulses Function
with Gutput OFF, Ifin any other function, press
the 'Aux’' key on the right of the front panel, then
the LOGIC screen key on the bottom row.

16.2.2 Sequence of Operations
Refer to the table of UUT calibration peoints in the
Manufacturer's Calibration Guidefor the UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations {1)to
(5) at each stage.
i. 9100
Use the front panel controls to set the 9106
Output to the UUT cal point parameters:
Pulse Width and Repetition Interval
Logic signal type: TTL, CMOS or ECL
2. UUT  Selectthe correctrange or response for
the cal point.
3. 8100
a. Set Output ON.
b. HNote the UUT reading or response.
4, BUT

a. i a UUT calibration adjustment is provided,
adjust the UUT reading or response to be
appropriate to the settings on the 9100 screen,
as detailed in the UUT Manufacturer's
Calibration Guide.

b. lf no adjustment is provided on the UUT,
recosd the UUT reading or response ai the
calibration point as detailed in the UUT
Manufacturer's Calibration Guide.

5. 9100 Set Output OFF.
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16.3 The 8100 as an Adjustable Source
The foliowing procedure assumes that the instrument
15 in Manual Mode. In case of difficulty, read the 3-4
User's Handbook, paras 3.3, 1. Famifiarity with adiing 3-1
screen values is also assumed (Section 3).
16.3.1 9100 and UUT Setup
1. Connections
Connect the 3100 io the UUT as shown in Fig,
16.1, and ensure that both instruments are
powered ON and warmed up.
2. UUT Select Logic Puises function.
3. 9160
Ensure thatthe 8100 isinLogic Pulses Function 4.16-2
with Output OFF, If in any other funclion, press
the 'Aux’ key on the right of the front panel, then
the LOGIC screen key on the bottom row.
16.3.2 Sequence of Operations
Refer to the table of UUT calibration points in the
Manufacturer's Calibration Guidefor the UUT. Follow
the sequence cf calibration stages as directed by the
quide, and carry out the following operations (1} 1o
{5) at each stage.
1. 9100 3-8fo 21
tse the front panel controis to set the 9100
Cutput to the UUT cal point parameters:
Pulse Width and Repetition Interval
Logic signal type: TTL, CMOS or ECL
2. UUT  Selectthe correct range or response for
the cat point.
3. 9100
a. Set Quiput ON.
b Slew appropriate Output parameters until
the UUT reading or response is as required
for the cal point.
4. UuT
Recordthe 91C0 screenoutputparameter vaiues
as detailedinthe UUT Manufacturer’s Calibration
Guide.
5. 9100 SetQutput OFF,
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17.4 The 9100 as a Fixed Source

The foliowing procedure assumes that the instrument
is in Manual Mode. In case of difficully, read the
User's Hardbook; paras 3.3.1. Familiarity with editing
screen values is also assumed (Section 3).

17.4.1 8100 and UUT Setup

1. Connections
Connect the 9100 fo the UUT as shown in Fig.
17.1, and ensure that both instrumenis are
powered ON and warmed up.

2, UUT  Sslect Logic Leveis function.

3. 9100
Ensure that the 8100 is in Logic Levels Function
with Qutput OFF. If in any other function, press
the 'Aux’ key on the right of the front panel, then
the LOGIC screen key onthe bottomyow. Finally
press the 1/@ screen key on the bottom row.

17.4.2 Sequence of Operations

Refer to the table of UUT calibration points in the
Manutfacturer's Cafibration Guideforthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and carry out the following operations (1) to
(5) at each stage.
1. 9100
Use the front panel conirols to set the 8100
Cutput 1o the UUT cal point parameters:
Logic type: TTL, CMOS or £CL
Voitage Level (H or 'L’ screen keys can be used)
2. UUT  Selectthe correctrange or response for
the cal point.
3. 9100
a. SetOuiput ON.
b. Note the UUT reading or response.
4. UUT
a. if a UUT calibration adjustment is provided,
adjust the UUT reading or response to be
appropriate to the settings onthe 3100 screen,
asinthe UUT Manufaciurer's Calibration Guide.
b. i no UUT adjustment is provided, record the
UUT reading or response at the calibration
point as detailed in the UUT Manufacturer's
Calibration Guide.

5. 91060 Set Output OFF.

User's Hbk
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17.5 The 9100 as an Adjustable Source
The following precedure assurmes that the instrument
15 in Manual Mode. In case of difficulty, read the 3-4
User's Handbook; paras 3.3.1. Farmdliarity with editing 3-1
screen values is also assumead (Section 3).
17.5.1 9100 and UUT Setup
1. Connections
Connect the 9100 to the UUT as shown in Fig.
17.1, and ensure that both instruments are
powered ON and warmed up.
2. UUT Select Logic Levels function,
3. 9100
Ensure thatthe 8100is in Logic Levels Function 4.17-2
with Output GFF. ifin any other function, press
the "Aux’ key on the right of the froni panel, then
the LOGIC screenkey onthe bottom row. Finally
press the 1/0 screen key on the botiom row.
17.5.2 Sequence of Operations
Refer to the tabie of UUT calibration points in the
Manufacturer's Calibration Guideiorthe UUT. Follow
the sequence of calibration stages as directed by the
guide, and cany cut the following operations (1) to
(5) at each stage.
1. 9100 3-8 fo 21
Use the front panel controls to set the 9100
QOutput to the UUT cal point parameters:
Logic type: TTL, CMOS or ECL
Voltage Level {'H' or 'L' screen keys can be
used if required)
2, UUT  Selectthe comrect range or response for
the cal point.
3. go0
a Set Ouiput ON.
b. Slew appropriate Ouiput parameters until
the UUT reading or response is as required
for the cal point.
4 uuTt
Record the 8100 screenoutput parameter values
asdetailedinthe UUT Manufacturer's Calibration
Guide.
5. 9100 Set Output OFF.
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18.1 Error Messages

While using the Model 2160 in its manual operating
mode it 18 possible that error messages will be
disptayed on the screen. Some of these messages
simply inform the operator that the adjustments he/
shehasmade tothe Model 9100's front-panel conirols
waorlte result in an invalid instrument condition — for
example, the requested AC ouiput voitage and
frequency would exceed the Model 9100's voit-hertz
profile specification — while others warn of possible
failkures within the instrument. The action which must
be taken when each of these messages appears
depends on the type of message displayed.

The Model 9100's error messages are therefore
brokan down into different types as follows:-

Type A Fatal System Errors

This type of emor occurs when the Mode! 9100's
microprocessor detects iliegal conditions in the
calibrator's anaiog circuits or in its own hardware
and software operating environment. Whenthis type
oferroroccurs, ahardware 'watchdog' circuitactivates
the microprocesser's reset line to restan the Model
8100, and the appropriate fatal error message is
continuousty displayed.

Action required:

Press the RESUME screen softkey or power the
Model 9100 off and then on. If the error message
recurs, note ftand contact yourlocal Wavetek Service
Center.

Type B General Operating Errors

These errors warn the userithathe/she has requested
an operating condition which is beyond the normal
operating limits of the Model 9100.

Action required:

Adjust the requested operating conditions untii they
lie within the Model 3100's specified fimits and
proceed.

Maodel 9100 — Operator's Guide: Error Messages
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Type C  Overlcad Errors

Overload errors occur when the Model 9100 detecls
over-current, over-voltage, over-temperature orover-
compliance conditions in its analog output circuits.

Action required:

Femove the source of the overload, and in the case
of over-temperature conditions wait for the Model
9100 o coot down, I the overload condition persists,
cortact your local Wavetek Service Center.

Type B Calibration Errors

Althoughmost of these errors occur during calibration
of the Model 9180, they may also occur when the
Model 9100 interrogates its calibration stores during
normal operation.

Action required:

Error messages indicating a password failure or
incorrect cal switch position can be overcome by
rectifying the condition before proceeding. ¥ the
error message indicates a corrupt calibration store,
recalibrate the Model 9100. 1f the failure message
persists, contact your local Wavetek Service Center.

Type E  Cold Junction Compensation
Errors

These errors ocour when the thermistor which senses
the temperature of the Model 9100's terminais
indicatas an obvious temperature error.

Action required:

Contact your local Wavetek Service Center.

Type F  Configuration Errors

These arrors only occur when you are configuring
the Model 9100 using the CONFIG screen menus.
Action required:

Correct the configuration data which has caused the
error and procead.
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18.2 Wavetek Service Center
Support

If you are unable to overcome the cause of error
messages displayed on your Model 9100 or you
believe that the unit has developed a fault, you can
abtain product support from your nearest Wavetek
Service Center. However, before you do so please
take the time to document as much information as
possible about the nature of the error message or
fault. As a minimum, this should include the mode of
operation in which the Model 8100 was being used
when the error message/fault occurred, the function
andrange selected atthetime, andthe errormessage
which was displayed. You should aiso run the Modet
9100's Full Selftest routines (see Section 8.3 0t the
Modsl 8100 Multifunction Melter Cafibration Systern
User's Handbook — Volume 2} and report any etror
messages which appear during these tests. Note
that you can obtain a print out of the selftest results
hy connecting a prinier to the Modei 8100's parallet
printer port and selecting the PRINT option at the
and of selftest.

The more information you can provide, the easier it
wili be for Wavetek's enginsers 1o diagnose and
rectify the fault.
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18.3 Alphabetic List of Error Messages

Error Message Error
Type
A
Amplitude outside limits D
A valid Cold Junction temperature is requised b
B
Bottom of range B
c

Cal is password protected
Cat switch not enabled
Cannot change: delta ® still selected
Cannot change: @ ref out still selected
Cap meas ne 1st reading
The first of the two measurements required
for capacitance calibration is missing (M)
Can meas nc 2nd reading
The second of the two measuremenis required
for capacitance calibration is missing
Cap meas outside limits
Century entry is not a valid number
The first two digits of the year entered are
not 18 or 20
Changing current seling  gives best UUT performance
UUT sense current high. Internal circufts saturated.
Cold junction measurement invalid, Default = 25°C
Confirm with ON
Corrupt +ve zero {DAC)
Corrupt -ve zero (DAC)
Corrupt cal tactors
Corrupt cold junc diff factor
Corrupt composite DAC zero

ssRusRwRw)

jwhw]

-
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Error Message

Corrupt factors:- substitution

A nominal correction factor has been substituted for

invafid data in the non-volalile memory
Corrupt LFAC correction

3]

The fow frequency AC correction factor is corrupted D

Corrupt lookup table

The required value in the DAC charactarization

lock-up table is corrupled
Corrupt main DAC gain
Corrupt ofiset DAC factor
Corrupt polarity gain (DAC}
Corrupt res. ref. factor
Corrupt selical factor
Corrupt trim DAC gain
Corrupt Vmax. Vmin

D

DAC Detault Charactn. Failed
An attempt to load the DAC characterization
fook-up table with defaulf values has failed

Day entry is not a valid day

Day entry is not a valid number

Day separator is incorrect

Deviation too big

Deviation too small

Down range required

Duty too big

Duty too smalt

E

Entry contains iliegal characters
Entry does not give a vaiid time setting

jwhwhwieRwhelele

Wom@ETTME

™o

Error
Type
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Error Message Error
Type
F

Fai
Fai

ed —-mee

ed to clear Fiash RAM

Faited to save (cjc} factor

Faited to save (R-eqV) factor

Faited to save configuration

Flash RAM protected by switch

Frequency outside limits

Frequency too big

Frequency toc smalt

Freq too big: 1kHz max when delia & active
Freg too big: 1kHz max when & ref out active

G

Gain request limited
Reguested gain setling is beyond the maximum
capability of the DAC. The maximum value has
been set. D

TTWWoPr oo P»C

H

High volt ivl below low volt Ivl
The voltage specified for the high leve! of a pulse
waveform is below that specified for ifs low level B
High volt tvl equats low volt Ivl
The voltage specified for the high levei of a pulse
waveform is the same as that specified for its
fow level!
Hours entry is not a valid number

Iiegal duty/width combination
liegat offset
[Eegat rep/width combination
Incorrect or missing workmat.
Cotd junction default = 25°C
Invalid CJC measurement - default to 25°C
Invalig junction measurement

mm

T m a3 Ry
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Error Message

L

Level too big

Level too small

Limits: Gain of 1 zero

Limits: R-eqV

Low volt ivi above high voit Ivl
The voltage specified for the low level of a pulse
waveform is above that specified for jts high level

M

Maximum value

Measurement command flushed
The required irternal A/D converler reading
is not available

Minimum value

Minutes endry is not a vafid number

Month entry is not a vaiid month

Month entry is not a valid number

Mornith separator is incorrect

MULTIPLE analegue fail flags

Error
Type

[ Rwiusge)

jes}

Bt Tt B i s n =

More than one analogue failure has been detected G
N
No A/D ready bit after 160ms

The internal A/D converter has not produced a

reading within the required time period A
No more failures o view

There are no more self-test failures to be reporfed B
No more ranges B
MNominal Resistance too big 8
Nominal Resistance too small B
Number too big B
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Error Message Error
Type
0O

CPERATING SYSTEM ERROR
Over comphiance

Over temperature

Overioad of HV power supply
Overioad of ouiput clamp
Overioad of power amp

P

Password incorrect

Period too big

Period too small

Phase angle too big

Phase angle too small

Printer is not responding

Printer out of paper

Priority OFF received
A request to turn the oulput ON has been
overidden by a request fo furn it OFF

SRS ReRGRe D4

WmmWwwmo

w

R

Reached fower boundary B
Reached upper boundary 8
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Error Message Error
Type

S
Safety Voltage must be in the range

10.000 V - 110.000 V F
Search Procedure - NO Test point B
Search Procedure - Function 1D Expectad B
Syntax erros B
T
Target too big B
Target too sma B
Temperature must be within the range 00.00 - 50.00 D
Temperature fable: no entry found E
Temperature 100 big B
Temperature oo small B
Thermal limit:- reduced output B
Thermocouple adaptor required.

Coid junction default = 25°C E
Top of range B
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U

UNDEFINED FATAL ERROR
The firmware detected an unspecified fatal error
UNEXPECTED case in switch statement
UNEXPECTED compliance flag
An output compliance error occurred while the
oulput circuit was inactive A
UNEXPECTED HV power supply flag
A high voltage output error occurred while the
high voltage circuif was inactive A
UNEXPECTED muitiple fail lags A
UNEXPECTED over temperature flag
An over-ternperature error occurred while the
termperature measurement circuit was inactive
UNEXPECTED Outpud clamp overload
UNEXPECTED Power amp overload
A power ampiifier overload error occurred
while the power amplifier was inactive A
Unknown keycode
The keyboard encoder has produced an
unrecognised code
Up range required
Using default DAC faciors
UUT sense current is high. Internal circuits saturated.
Change current setting 4
UUT sense current is high. Internal circuits saturated.
Cutput outside specification
UUT sense current is fow.
Cuiput ocutside specification

> Ix

> I

w o) w owWwm

Vv
Entered value is outside of the allowed range 8
W

Width too big a
Width too small B

Y

Year entry is not a valid number F
Year separator is incorrect F
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