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DECLARATION OF CONFORMITY
The directives covered by this declaration

73/23/EEC Low voltage Equipment Directive, amended by 93/68/EEC

89/336/EEC Electromagnetic Compatibility Directive, amended by 92/31/EEC & 93/68/EEC

Product(s)

1253A Gain-Phase Analyzer

Basis on which conformity is being declared

The product(s) identified above comply with the requirements of the EU directives by meeting
the following standards:

EN50081-1:1992 Electromagnetic Compatibility – Generic Emission Standard
Part 1:Residential, commercial and light industry.

EN50082-1:1992 Electromagnetic Compatibility – Generic Immunity Standard
Part 1:Residential, commercial and light industry.

EN61010-1:1993 Safety requirements for electrical equipment for measurement,
control and laboratory use.

Accordingly the CE mark has been applied to this product.

Signed
For and on behalf of Solartron Analytical, a division of Solartron Group Limited

Authority: Engineering Manager

Date: December 1995
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GENERAL SAFETY PRECAUTIONS

The equipment described in this manual has been designed in accordance with
EN61010 "Safety requirements for electrical equipment for measurement, control and
laboratory use", and has been supplied in a safe condition. The equipment is intended
for electrical measurements only. It should be used for no other purpose.

To avoid injury to an operator or service technician the safety precautions given below,
and throughout the manual, must be strictly adhered to, whenever the equipment is
operated, serviced or repaired. For specific safety details, please refer to the relevant
sections within the manual.

Solartron accept no responsibility for accidents or damage resulting from any failure to
comply with these precautions.

GROUNDING
To minimise the hazard of electrical shock, it is essential that the equipment be
connected to a protective ground through the ac supply cable. The continuity of the
ground connection should be checked periodically.

AC SUPPLY VOLTAGE
Never operate the equipment from a line voltage or frequency in excess of that
specified. Otherwise, the insulation of internal components may break down and cause
excessive leakage currents.

FUSES
Before switching on the equipment, you should check that fuses of the correct rating are
fitted. The rating of the ac line fuse must accord with the voltage of the ac supply.

The fuses are accessible from the exterior of the equipment. Should any fuse
continually blow, do not insert a fuse of a higher rating. Switch the equipment off,
clearly label it "unserviceable" and inform a service technician.

EXPLOSIVE ATMOSPHERES
YOU MUST NEVER operate the equipment, or any sensors connected to the
equipment, in a potentially explosive atmosphere. The equipment is NOT intrinsically
safe and you could possibly cause an explosion.

SAFETY SYMBOL
For the guidance and protection of the user, the following safety symbol appear on the
equipment:

Symbol Meaning

Refer to user guide for detailed instructions of use. In particular,
note the maximum voltage permissible at the input sockets as
detailed in the Specification.

Continued overleaf.

!
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General Safety Precautions (continued from previous page)

NOTES, CAUTIONS AND WARNINGS
For the guidance and protection of the user, Notes, Cautions and Warnings appear
throughout the manual. The significance of these is as follows:

NOTES highlight important information for the reader's special attention.

CAUTIONS guide the reader in avoiding damage to the equipment.

WARNINGS guide the reader in avoiding a hazard that could cause injury or
death.

AVOID UNSAFE EQUIPMENT
The equipment may be unsafe if any of the following statements apply:

• Equipment shows visible damage.

• Equipment has failed to perform an intended operation.

• Equipment has been stored in unfavourable conditions.

• Equipment has been subjected to severe physical stress.

If in any doubt as to the serviceability of the equipment, don't use it. Get it properly
checked out by a qualified service technician.

LIVE CONDUCTORS
When the equipment is connected to its measurement inputs or supply, the opening of
covers or removal of parts could expose live conductors. The equipment must be
disconnected from all power and signal sources, before it is opened for any
adjustment, replacement, maintenance or repair. Only qualified personnel, who
should refer to the relevant maintenance documentation, must do adjustments,
maintenance or repair.

EQUIPMENT MODIFICATION
To avoid introducing safety hazards, never install non-standard parts in the
equipment, or make any unauthorised modification. To maintain safety, always return
the equipment to Solartron for service and repair.
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3 FACILITIES

• LED annunciated keyboard with bright 40-character vacuum fluorescent display

• Menu-driven hardware and processing control

• Learnt program facility

• Battery maintained memory, capable of storing learnt progra ms and menu settings
for typically 1000 hours, with no mains power supply, at 20°C. This could be
reduced at higher temperatures.

• Comprehensive self-test routines

• History file

• Comprehensive plotting facilities

• GPIB interface for remote control or driving external devices (plotters, printers
etc.)

• RS423 interface for driving an external printer

• Mathematical processing and manipulation of data including display of results in
Cartesian, polar or log polar form

• Synchronizer, used where the 1253 cannot stimulate the system under test. Instead,
the reference signal used by the analyzer channels is synchronized to a suitable
signal already in the system.

• Modulator/Demodulator, for making measurements on ac carrier systems





  [Chapter 2] 

 2.2 1253 Op Man_DA 

1 ACCESSORIES 

The 1253 accessories are supplied with the instrument. They comprise: 

a. 2 fuses, 20mm × 5mm, T1.6A, for 220V or 240V supplies 
b. 2 fuses, 20mm × 5mm, T3.15A, for 100V or 120V supplies 
c. 4 fuses, 20mm × 5mm, 400mA, for the Generator output 
d. 2 rack mounting brackets 
e. 1 slide mounting bar, for telescopic slide rack mounting 
f 4 screws, M4 × 12 countersunk, to fix item e 
g. 3 twin 4mm to 4mm connecting leads for front panel connections 

An ac supply lead, appropriate to the destination country, is packed with the instrument.  
If ordered with the 1253, a telescopic rack slide mounting kit (option 12535B) is also 
packed. 

2 SAFETY 

The 1253 is designed in accordance with the EN61010, ‘Safety Requirements for 
Electrical Equipment for Measurement, Control and Laboratory Use’, and is supplied in 
a safe condition.  This operating manual contains information and warnings that must be 
followed by the user to ensure safe operation and to keep the equipment in a safe 
condition. 

The operating instructions include safety precautions where appropriate, but the 
principal ones are also listed below. 

2.1 GENERAL SAFETY PRECAUTIONS 

1. Before switching on, ensure that the mains lead is connected to the ac supply in 
accordance with the colour code. 

2. Ensure that the mains voltage selector is correctly set. 

3. Ensure that the mains plug is connected only to a mains outlet that has a protective 
earth (ground) contact.  This applies equally if an extension lead is used: the lead 
must contain an earth conductor. 

4. To effect earthing, the mains plug must he inserted before connections are made to 
measuring and control circuits.  The mains plug or external earth (as appropriate) 
must remain connected until all measuring and control circuits have been 
disconnected. 

5. Any interruption of the earth connection (inside or outside the 1253) is prohibited. 

6. When the 1253 is connected to the ac supply, the opening of covers or removal of 
parts could expose live conductors.  The 1253 should be disconnected from all 
voltage sources before it is opened for any adjustment, replacement, maintenance 
or repair.  The user should not attempt adjustments, maintenance or repair of the 
1253 when it is powered.  If repairs are necessary, consult a Solartron Service 
Centre. 
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2. Lever the hinged flap open with a screwdriver and lift out the voltage selector 
roller block. 

3. Refit the block with the chosen voltage value facing outwards. 

4. Check that the fuses fitted are of the correct value (Section 4.2 below) and, if 
necessary, change them. 

5. Close the flap securely, checking that the correct value shows through the aperture. 

6. Plug in the mains connector again. 

4.2 MAINS FUSES 
Live and Neutral are both fused in the 1253.  Fig. 2.1 shows how these fuses are 
accessed, after the mains connector has been unplugged. The arrowheads marked on 
each fuseholder must align with those on the flap when the fuseholders are refitted. 

The fuse values are: 

T1.6A, for 220V or 240V setting 

T3.15A, for 100V or 120V setting 

Replacement fuses must be 20mm × 5mm cartridge type. 

4.3 MAINS LEAD 
An ac mains connector lead, complete with a mating socket for the IEC plug on the 1253 
mains input unit, is supplied appropriate to the destination country. 

This lead should be connected to the user's ac supply according to the following colour 
code: 

 BROWN  =LIVE  

 BLUE  =NEUTRAL  

 GREEN/YELLOW =EARTH 

An IEC socket and lead other than the one supplied may be used, but it must be correctly 
wired as shown in Fig 2.2. 

 

Fig 2.2   IEC power socket connections. 
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4.4 CONNECTION PROCEDURE 
1. Before connecting the supply, ensure that the mains voltage selector on the rear 

panel is correctly set (Section 4.1), and that the fuses fitted in the mains input unit 
are correctly rated (Section 4.2). 

2. Ensure that the power on/off switch is ‘off’.  This switch is located next to the 
mains input unit on the rear panel. 

3. Connect the mains lead. 

4. Switch the 1253 ‘on’ at the rear panel. 

5 REPLACING GENERATOR FUSES 

Two 400mA fuses protect the 1253 Generator, one in series with the Hi output and one 
in series with the Lo.  If the Generator appears to be inoperative, before inspecting or 
replacing these fuses, check the following points: 

a. Is the Generator ‘on’?  If not, press SINGLE or RECYCLE. 

b. Are all connections with the system under test OK? 

c. Is the Generator menu set correctly, with the Amplitude parameter non-zero?  
Refer to Chapters 3 and 5 for procedure. 

d. Is the START/STOP input on the rear panel being held low? 

e. Disconnect the 1253 from the system under test.  Set up a measurement and 
confirm the Generator is inoperative by monitoring the output with an oscilloscope 
or suitable voltmeter. 

If none of these indicate a problem external to the Generator then one or more of the 
Generator fuses may have failed.  This may be because the Generator output has been 
subjected to a large external voltage in the system under test.  Refer to Chapter 12: 
Specifications, for Generator capabilities. 

To replace or inspect the fuses follow the procedure described in Section 4.1. 
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2 NORMAL MODE OPERATIONS

2.1 POWER-UP MESSAGES

“POWER RESTORED,” indicates the 1253 unit has correctly remembered all existing
menu settings, History File and Learnt Programs, after a mains supply interruption.

“RESET” indicates the 1253 has returned all menu settings to the default state, but left
the History File and Learnt Programs as they were.

This happens if the 1253 unit detects a fault in its database {existing menu settings).
This may occur (for example) if the unit has been without power for more than
1000hours, but not long enough to corrupt the history file and learnt programs 1 to 9.
1000hours is the time for which the internal battery is guaranteed to maintain the
memory.

“INITIALISED” indicates menu settings have been returned to the default state, and
the History File and battery maintained Learnt Programs (numbers 1 to 9) have been
erased. This occurs if the 1253 unit has been switched off much longer than 1000 hours.
Refer to Chapter 4, 1253 Menu Summary, for default values and parameter lists.

“READY” is displayed if the 1253 is no longer reset or initialised, but still has no
measurement readings to display.

2.2 DISPLAY

In normal mode the display shows measurements as selected by the relevant menus. A
measurement can be displayed, for instance, as:

1.106kHz +4.2172E+01 @ –3.65 deg

This is the default type of display, and shows a measurement frequency of 1.106kHz, a
gain of 42.172 and a phase shift of –3.65 degrees.

To vary the content and convention of the display use the DISPLAY menu.
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1 MENU SUMMARY

The following tables summarise the1253 menus and action key operations.

Notes:

a. { } denote choice via repeated presses of the front panel keys, e.g. {BIAS} is
obtained by pressing the GENERATOR Set Up key three times.

b. ( ) denote that a numerical entry is required, e.g. (0).

c. Limits are shown for each numerical entry.

d. [ ] denote choice via front panel knob, e.g, [auto].

e. Bold typeface is used to indicate default values.
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ACTION KEY FUNCTION/SELECTION 

GEN STOP Generator <<stop>> 

RECYCLE** Analyzer <<recycle (continuous)>> <<stop>> 

SINGLE** Analyzer <<single cycle, then stop>> <<stop>> 

PLOT AXES <<plots axes>> 

VERNIER {off} {FREQ} {AMPL} {BIAS} 

 {display file} select file entry using rotary knob and DIGIT ↔ keys   VIEW FILE 

{list file} 

STATUS [ ] display line selected by rotary knob 

PAUSE/CONTINUE <<continue after programmed pause >> 

{learn} ( ) integer 1 to 9 

{edit} ( ) integer 1 to 9 Step through program lines using rotary knob then select 
from {delete}, {insert}, or {quit} 

{clear} ( ) integer 1 to 9 

{copy} ( ) integer 1 to 9 to ( ) integer 1 to 9 

LEARN PROGRAM 

{list} ( )integer 1 to 9 

EXEC. PROGRAM execute program ( ) integer 0 to 9 

LOCAL. << return to local>> control  (GPIB) 

{break} {drift correct} {initialise} {reset} {check} {test}              {calibrate}*** 

{time} HOURS ( ) 0 to 99 integer 

BREAK/SELF TEST 

 MINUTES ( ) 0 to 59 integer 

<< >> Items marked thus are activated directly by action key. 

{lower case} items are selected by repeated presses of the action key, then activated via ENTER.  

* The number range for [log f] is restricted to positive numbers. 

** RECYCLE and SINGLE keys cancel GEN STOP 

*** This is part of the calibration procedure and normally should not appear.  (See Technical Manual.) 
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1 GENERATOR 

The GENERATOR menu sets up all steady-state Generator parameters. 

1.1 {AMPL} 

AMPLitude.  This is the rms amplitude of the ac component of the Generator output, in 
the range 0V to 10.23Vrms* with a resolution of 10mV. 

1.2 {FREQ} 

FREQuency.  The frequency can be set in the range ImHz to 20kHz with a maximum 
resolution of l in 4000.  To step the frequency automatically use the SWEEP menu. 

1.3 {BIAS} 

BIAS.  This is the steady dc offset of the Generator output, in the range –10.23Vdc* to 
+10.23Vdc*, with a resolution of 20mV.  It is useful for setting a quiescent operating 
point in the system under test, or cancelling offsets in the system.  

 

Fig. 5.1   Generator BIAS and FREQ. 

*Note:  The peak output of the Generator, set by the combination of AMPL and BIAS, 
cannot exceed  ±15V. 

1.4 {MOD} 

MODulation facility.  The default setting is [off].  More information is in Chapter 10. 

1.5 {SYNC} 

SYNChronizer facility. The default setting is [off].  More information is in Chapter 10. 

NOTE:  In addition to the sine wave output of the generator, it is possible to select 
square wave or triangular wave.  However, this can only be done by remote command.  
See Chapter 8, Section 5.  The amplitude, frequency, and bias parameters are equally 
applicable to all three waveforms. 
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The following lines are available; words in brackets represent messages that may be 
displayed, or numbers (italics): 

1 1253 GPA 

(ready) 
(program) 
(busy) 
(pause) 
(remote) 

TIME (hh:mm:ss) 

2 GENERATOR 

(run) 
(kill) 
(freeze) 
(kill-ext) 
(Freeze-ext) 

CARRIER 
(off) 
(low) 
(on) 

3 ANALYZERS 

(stop) 
(run) 
(idle) 
(delay) 
(wait) 

RANGE 
(analyzer 1 range) 
(analyzer 2 range) 
(analyzer 1/ analyzer 2 range) 

4 SWEEP 
(stop) 
(idle) 
(run) 

PLOTTER 
(stop) 
(idle) 
(run) 

5 SYNC 

(off) 
(idle) 
(wait) 
(locked) 
(fault 1) 
(fault 2) 
(fault 3) 

INPUT F (Value of input frequency) 

6 MIN F (min sync freq) MAX F (max sync freq) 

7 FILE SIZE (file size) LAST ERRORS (last three error codes) 

8 UPPER LIMIT (upper limit of last menu parameter entered)  

9 LOWER LIMIT (lower limit of last menu parameter entered)  

10 HISTORY FILE 
READINGS 

(number of readings taken) FILED (number of readings in file) 

11 PROGRAMS 
LEARNT 

(list of learnt programs 1-9)  

12 RS-423 BAUD RATE (Baud rate 110 to 9600)   

13 GPIB MODE 
(talk only) 
(normal) 

STATE 

(idle) 
(maj TACS) 
(min TACS) 
(maj LACS) 
(min LACS) 

 
TACS = talker active state;   min = minor 
LACS = listener active state;  maj = major 

14 GPIB ADDRESS (major address/minor address) CONTROL 

(local) 
(remote) 
(local + llo) 
(rem + llo) 

  
loc + llo = local + local lockout 
rem + llo = remote + local lockout 

15 GPIB STB (serial poll byte, binary) I/P TERM 

(lf) 
(cr) 
(s-colon) 
(EOI) 
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8.8 PAUSE/CONTINUE
Inserts a pause when learning or editing programs. If a pre-programmed pause is reached
during the execution of a program, the LED will flash on and off. Press the key to
continue.

8.9 LEARN PROGRAM
Five options are available. Each option requires the entry of a program number. Use the
number entry mode to enter the program number then press ENTER. The options are:

a. {learn} allows entry of a new program.
b. {edit} allows-editing .of aQexisting program.
c. {clear} clears a program-frommemory .
d. {copy} copies from one program to another.
e. {list} enables a program sequence to be listed via the RS423 or GPIB interfaces, to a

printer.

For a detailed explanation see Chapter 11, Learnt Programs.

8.10 EXECUTE PROGRAM
Executes one of nine Learnt Programs (1 to 9). Use number entry mode to enter the
program number then press ENTER.

8.11 LOCAL
Returns the 1253 to local control (i.e. via the front panel) from the remote state. That is,
provided an external controller has not asserted local lockout.

8.12 BREAK/SELF TEST
Seven main selections are available:

a. {break} halts the present operation and transfers the 1253 to the ready state.
{SYNC} is switced off if previously on.

b. {drift correct}, performs adrift correction on the next measurement. An automatic
drift correction always occurs once per minute or once per integration time,
whichever is the longer (for frequencies greater than 1 Hz). .

c. {initialise} clears the History file, any existing menu set-ups (returning all
parameters to their default states) and battery maintained programs ( 1 to 9). 

d. {reset} clears only the existing menu set-ups, returning all parameters to their default
values. The history file and programs are not cleared.

e. {check} initiates a slmple self test, useful for checking the 1253 has no obvious
faults. Check sums are performed on all the memories and basic circuit functions are
verified. A satisfactory check results in a CHECK PASS message –together with the
firmware issue, calibration date and an abreviated calibration location, e.g. the name
of the service centre.

If a fault is detected the 1253 displays a message indicating the faulty area, e.g.
“TIMER FAIL”. If a fault is indicated, switch the instrument off until the fault can
be rectified. It is unlikely that the 1253 will be damaged if left on, but the readings
may not be valid.
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1 INTRODUCTION 

An RS423 serial interface is provided on the rear panel.  This is for data output to a 
printer and can be used for printing results, status information or learnt programs.  The 
interface is always ON, allowing printing at anytime. 

Remote control of the 1253 must be performed via the GPIB.  See Chapter 8.  

2 RS423 STANDARD 

The RS423 Serial Interface is also compatible with RS232.  Both these are Electronic 
Industries Association (EIA) standards, published by the Engineering Department under 
the titles: 

EIA Standard RS232C.  Interface Between Data Terminal Equipment and Data 
Communications Equipment Employing Serial Binary Data Interchange, August 
1969. 

EIA Standard RS423.  Electrical Characteristics of Unbalanced Voltage Digital 
Interface Circuits, April 1975. 

3 RS423 CONNECTIONS 

 

Fig 7.1   RS423 connector and switches on the 1253 back panel. 

Connection to the RS423 Serial Interface port is made via the 25 way sub-miniature  
D-type connector on the rear panel.  See Fig. 7.1.  The pin connections are shown in  
Fig 7.2. 

 

Fig 7.2   RS423 Serial Interface connector, viewed from rear of 1253. 

pin 1 = Ground 
pin 3 = Serial Data from 1253 
pin 7 = Ground 

pin 4  = RTS (Request to Send) 
pin 5  = CTS (Clear to Send) 
pin 6  = DSR (Data Set Ready) 
pin 8  = DCD (Data Carrier Detect) 
pin 20  = DTR (Data Terminal Ready) 
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1 INTRODUCTION AND STANDARDS 

The 1253 can be remotely controlled via the General Purpose Interface Bus (GPIB) 
Interface.  The 1253 can also be used in a system containing GPIB compatible devices 
(e.g. printers, plotters etc.). 

The user will require the following documents to control the 1253 via the interface:  

1. The Operating Manual of the external device. 

2. The 1253 Operating Manual. 

The GPIB Interface conforms to the IEEE 488,1978 standard.  The IEEE the publishes 
complete standard, under the title: “IEEE Standard Digital Interface for Programmable 
Instrumentation”.  A useful introduction to the theory of the GPIB is given in the 
Solartron monograph: “Plus Bus –the Solartron GPIB”. 

1.1 GPIB CAPABILITY CODE 

The GPIB Interface in the 1253 conforms to the following sub-functions within the 
standard, as listed on the rear panel: 

SH1 Source Handshake  

AHl Acceptor Handshake 

T5: Basic Talker, Serial Poll, Talk Only Selectable, unaddressed if MLA (My 
Listener Address) 

TE0 No Extended Talker capability 

L4 Basic Listener, no Listen Only mode, unaddressed if MTA (My Talker 
Address)  

LE0 No Extended Listener capability 

SRl Complete Service Request capability 

RLl Complete Remote/Local capability, with Local Lock-Out 

PP2 Parallel Poll with Local Configuration 

DC1 Complete Device Clear capability, including Selective Device.Clear 

C0 No Controller capability 

DT0 No Device Trigger capability 

E1 Open Collector Drivers 
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2 CONNECTIONS 

 

Fig 8.1   GPIB connector and switches on the 1253 rear panel. 

Connection to the GPIB is made via the 24-way connector on the rear panel of the 1253.  
See Fig. 8.1.  The pin connections conform to the IEEE 489, 1978 Standard. 

3 SWITCHES 

There are eight GPIB switches on the rear panel of the1253, as shown inFig.81.  These 
switches must be set before the instrument can be used in a GPIB system 

The eight switches are allocated as follows: 

 

The first five switches select the GPIB address of the 1253.  Switches Fl and F2 set up 
the command terminator characters.  The last switch sets the GPIB mode of operation to 
Talk Only or normal Talker/Listener. 

Once the switches have been set, the 1253 must ‘read’ them, so that their settings can be 
implemented.  The switches are read automatically at ‘power on’ or when INITIALISE 
or BREAK are selected.  If the switch settings have to be altered after the 1253 has been 
set up, selecting BREAK enables the new configuration to the read without disturbing 
any other data within the instrument, apart from the Serial Pall STATUS BYTE and 
those parameters listed in Chapter 5, Section 8.1. 

3.1 ADDRESS SWITCHES 
To eliminate problems associated with mixing binary and ASCII information, two GPIB 
ports are provided.  One port is used for ASCII commands and data, the other for high-
speed binary (DUMP) output.  The same connector pins are used, but a different. 
address is assigned to each port. 
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5 1253 REMOTE COMMAND CODES 

The 1253 command codes are based on front panel operations.  Each command code 
consists of a simple ASCII-character string, often qualified by an argument (also in 
ASCII).  Command codes are presented below as menu-commands that set menu 
parameters; instant -action commands that parallel the functions of the action keys; and 
additional commands that are used mainly to interrogate the 1253.  Commands that are 
different to front panel operations are explained further in each section.  For the detailed 
function of other commands refer to Chapter 5, Menu Terms.  The majority of codes are 
qualified by a numerical argument.  In the following lists: 

F is a floating point number ± n.nnnn E ±xx  

I is an integer of up to 2 digits 
I, I are two integers of up to 2 digits each, separated by a comma  
D is an integer of up to 4 digits 

5.1 MENU-COMMANDS 

 Parameter Code & 
Argument 

Argument Value/Range Meaning/ 
Units 

5.1.1 GENERATOR 

AMPL 
FREQ 
BIAS 
MOD 
 
(Waveform) 
 
 
SYNC 

STOP MODE 

 

AM F 
FR F 
BI F 
MO I 
 
WV I 
 
 
SY I 

SM I 

 

0 to 10.23 
1E-3 to 100 to 2E4 
-10.23 to 0 to 10.23 
0 
1 
0 
1 
2 
0 
1 
0 
1 

 

V 
Hz 
V 
off 
on 
sine  
square  
triangular 
off 
on 
freeze 
kill 

5.1.2 ANALYSERS 

∫TIME 
INPUT 
 
DEMOD 1 
 
DEMOD 2 

 

IS F 
IP I 
DE I,I 
 
DE I,I 

 

0.1 to 1E5 
0 
1 
1,0 
1,1 
2,0 
2,1 

 

s 
front 
rear 
off 
on 
off 
on 

5.1.3 SWEEP 

SWEEP ENABLE 
 
 
FR MIN 
FR MAX 
LOG INCREMENT 

 

SE 
 
 
MI 
MA 
GS 

 

0 
1 
2 
1E-3 to 100 to 2E4 
1E-3 to 2E4 
2 to 100 to 9999 

 

off 
up 
down 
Hz 
Hz 
points/sweep 
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5.2 INSTANT-ACTION COMMANDS 

 Function Code & 
Argument 

Argument 
Value/Range 

Meaning/ 
Units 

5.2.1 GENERATOR 

STOP 

 

SG 

 

 

 

 

5.2.2 ANALYSERS 

SINGLE 
RECYCLE 

 

SI 
RE 
SA 

 

 

 

single 
recycle 
stop 

5.2.3 PLOT AXES 

PLOT AXES 
 

 

PA 

 

 

 

 

5.2.4 VERNIER 

VERNIER 

 

VA I 

 

0 
1 
2 
3 
 

 

off 
frequency 
amplitude 
bias 

5.2.5 VIEW FILE 

DISPLAY 
LIST 

 

 

UF D 
FO 

 

1 to approx 400* 

 

output file number 

5.2.6 PAUSE/CONTINUE 

PAUSE 

 

 

CP 

  

5.2.7 LEARN PROGRAM 

LEARN 
EDIT 
 EDIT NEXT LINE 

 EDIT PREVIOUS LINE 

 DELETE LINE 

 INSERT MODE 

EXIT 
JUMP 
CLEAR 
COPY 
LIST 

 

 

*L I 
*E I 
*F 
*B 
*D 
*I 
*Q 
JP I 
*C I 
*K I,I 
*P I 
 

 

1 to 9 
1 to 9 
 
 
 
 
 
1 to 99 
1 to 9 
1 to 9, 1 to 9 
1 to 9 

 

program no. 
program no. 
 
 
 
 
 
Jump to line 
program no. 
prog. no. to prog. no. 
program no. 
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5.4 ALL COMMANDS (ALPHABETICAL ORDER) 

CODE MENU/KEY PARAMETER/SELECTION 

AM 
BI 
BK 
BP 
CE 
CO 
CP 
DE 
DO 
EP 
FO 
FN 
FR 
GS 
IP 
IS 
JP 
MA 
MI 
MO 
OP 2, 
OS 
OT 
PA 
PP 
PS 
RE 
RF 
SA 
SE 
SG 
SI 
SM 
SO 
ST 
SV 
SY 
TF 
TM 
TT 
UF 
VA 
WV 
XH 
XI 
XL 
YH 
YI 
YL 
*B 

GENERATOR 
GENERATOR 
BREAK/TEST 
DISPLAY 
MISCELLANEOUS 
DISPLAY 
PAUSE/CONT 
ANALYZERS 
MISCELLANEOUS 
EXEC. PROGRAM 
VIEW FILE 
SCALING 
GENERATOR 
SWEEP 
ANALYZERS 
ANALYZERS 
PROGRAM 
SWEEP 
SWEEP 
GENERATOR 
GPIB 
GPIB 
GPIB 
PLOT AXES 
GPIB 
GPIB 
RECYCLE 
SCALING 
RECYCLE 
SWEEP 
GENERATOR 
SINGLE 
GENERATOR 
DISPLAY 
STATUS 
GPIB 
GENERATOR 
SCALING 
BREAK/TEST 
BREAK/TEST 
VIEW FILE 
VERNIER 
GENERATOR 
AXES 
AXES 
AXES 
AXES 
AXES 
AXES 
PROGRAM 

AMPL 
BIAS 
BREAK 
ERROR BEEP 
CLEAR LAST ERRORS 
CO-ORDS 
PAUSE 
DEMOD 
REPEAT LAST RESULT 
EXECUTE 
LIST 
DIVIDE BY 
FREQ 
LOG INCREMENT (points/sweep) 
INPUT 
∫ TIME 
JUMP 
FR MAX 
FR MIN 
MOD 
GPIB 
O/P SEPARATOR 
O/P TERM I NATOR 
PLOT AXES 
PARALLEL POLL 
PAR POLL. SENSE 
START 
SCALE r 
STOP 
SWEEP ENABLE 
STOP 
START 
STOP MODE 
SOURCE 
STATUS 
SERIAL POLL 
SYNC 

SCALE θ 
TIME 
SELF TEST 
VIEW 
VERNIER 
Waveform (by remote command only) 
X MAX 
X ITEM 
X MIN 
Y MAX 
Y ITEM 
Y MIN 
EDIT PREVIOUS LINE 
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2 ERROR / WARNING CODE SUMMARY  

2.1 GROUP 0: COMMAND STRUCTURE 

These errors indicate when the user has incorrectly entered or specified a command.  

CODE  Explanation 

01 Unknown Command. 

02 Argument mismatch.  The wrong type, or number of arguments was used.  

03 Argument out of range. 

04 Floating point format error.  A floating-point number was incorrectly entered, 
e.g. 1.2.5E2 instead of 1.25E2. 

05 Illegal request for value.  Some parameter modes cannot be interrogated.  For 
example, it is meaningless to send ‘?SG’ (‘What is the value of Stop 
Generator’).  

2.2 GROUP 1: LEARNT PROGRAM 

CODE  Explanation 

11 Illegal edit command. After EDIT has been selected by remote control, only the 
commands DELETE (*D), INSERT (*I) or QUIT (*Q) can then be used. 

12 Command cannot be learnt.  Certain commands (e.g. {EDIT}) cannot be learnt. 

13 Program does not exist with number specified. 

14 Recursion attempted.  Programs can only execute each other provided the 
program executed by the original program does not itself attempt to execute the 
program that executed it!  Programs can execute themselves directly provided 
the ‘execute program’ instruction is the last instruction entered (before QUIT). 

15 Attempt made to change a program whilst a program is running.  Before 
attempting to change a. program, stop the running program using BREAK or 
EXECUTE PROGRAM 0. 

16 Program checksum error.  Learnt programs are stored in the 1253 memory; a 
check sum is calculated and stored with the program data.  Before a stored 
program can be executed, a new checksum is calculated, and compared with the 
original.  Disagreement of the two checksums indicates that the stored data are 
corrupted: the program is not executed and ERROR 16 is displayed. 

17 Program already exists.  Previously learnt programs must be cleared before they 
can be re-learnt. 
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2.6 GROUP 6: ILLEGAL INPUT / OUTPUT MANIPULATION

CODE

60

61

Explanation

Attempt made to change input / output device during a learn
sequence.

Attempt to change operating conditions from a non-enabled I/O
device. For example, the keyboard attempts to send commands while
the instrument is under ‘local lock-out’ GPIB control. For more
information on states when various devices are enabled see Chapter
8, Remote Control.

2.7 GPOUP 7: SYSTEM

CODE

70

71

73

74

75

76

Explanation

Out of memory. No further memory is available for the operation
attempted. Delete unwanted programs, or reduce program to make
more room.

Power independent memory corrupted. 

Calibration constants in error; l out of 3. One out of the three
internal copies of the calibration constants is corrupted. The 1253 is
still usable and measurements are valid, but contact a Solartron
service facility.

Calibration constants in error; 3 out of 3. All of the three internal
copies of the calibration constants are corrupted. The 1253 is still
usable but measurement accuracy is not guaranteed. Contact a
Solartron service facility immediately.

Commands not allowed if not in ‘calibration mode’. The 1253 must be
set internally before calibration commands can be used. See
Technical Manual.

Offsets or multipliers out of range. Attempted calibration has failed.
See Technical Manual.

2.8 GROUP 8: MEASUREMENT VALIDITY

CODE

81

Explanation

Overload

2.9 GROUP9: SYNCHRONIZER

CODE

94

Explanation

Synchronizer not ready or synchronizer fault 1, 2 or 3 has occurred.
See Technical Manual.
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1 LEARNT PROGRAM F ACILITIES

The 1253 can store a sequence of measurement instructions for execution when required.
These Learnt programs are useful where test sequences must be duplicated a number of
times, for example in production testing.

One instruction is equivalent to a single menu selection. A typical comprehensive program
uses less than 50 instructions, each instruction using one memory block.

Section 2 describes the programming facilities that are available. A simple example is
given in Section 3, which provides a useful introduction to programming.

1.1 THE PROGRAM STORAGE AND SIZE

Up to 9 programs (numbered 1 to 9) can be stored in battery  maintained memory along with
the front panel (menu) settings.

These programs remain in memory for typically 1000 hours after the main supply is
removed, but are ‘refreshed’ whenever mains power is re-applied. A full recharge takes up
to 12 hours.

The maximum amount of memory that is available for storing learnt programs is
approximately 300 blocks. The actual amount is determined by number of blocks allocated
to the History file.
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PROGRAM (n) clear

(If number n is wrong, press CLEAR to cancel the operation.)

ENTER

Measurement readings, if any

To clear all menu settings and programs 1 to 9, use the BREAK {initialise} selection.

2.3 {learn}

To learn a new program, select the {learn} option and, using the number-entry key, input the
number of the program to be learnt. Then enter the program ‘learn’ mode by following this
sequence:

PROGRAM (n) {learn}

ENTER

PROGRAM n learn mode{ }

(The learn mode is now active.)

Enter a program by setting up menus in the normal way and pressing action keys when
required. Instead of interpreting the set-ups or keys in the normal way, the 1253 interprets
each entry as a program instruction and, when the program is executed, each instruction is
executed in the order in which it was entered.

Pressing an action key will generally display the remote command code for that key on-
display to confirm the entry. However, in the program ‘learn’ mode some action keys have
functions that differ from their normal operation.

a. RECYCLE provides two options for the ANALYZER. These are selected by the
repeated presses of the key and finally the ENTER key. {recycle} instructs the Analyzer
to perform a series of pre-arranged measurements (generally a SWEEP) or to take
measurements continuously. If the latter is selected, the measurements can be stopped
only by front panel action (press RECYCLE). {STOP} is used to ensure the Analyzer is
stopped before executing the next instruction.
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2.5 {copy}

Copying is used to make duplicate copies of learnt programs.

To copy a given (source) program to another (destination) program select the {copy} option
and enter the number of the source program:

PROGRAM (n) {copy}

ENTER

COPY PROG n to ( )

You now key in the number of the destination program, m.

COPY PROG n to ( m)

ENTER

PROGRAM n copy to PROGRAM m

ENTER

Measurement data, if any
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4 REMOTE PROGRAMMING

Remote control programming facilties parallel those available under front panel control.
Additional facilities provided are line (instruction) numbering, JUMP instructions, and
listing to remote device for external storage, etc.

All remote learnt program manipulations can be performed whilst the 1253 is making
measurements, but Execute Program commands will not be implemented until the
measurement is complete.

4.1 PROGRAMMING COMMANDS

The function of each command is explained below (in greater detail than Chapter 8).
Note: n or m repesent program numbers.

Code and
Argument

Function

*Ln

*En

*F

*B

*D

*I

*Q

*Cn

*Kn,m

JPi

*Pn

EPn

?PNn

Enters ‘program learn’ mode for program n ( 1 to 9). All subsequent
command codes (except *Q) are interpreted as program instructions
and learnt in the order entered. Return to ‘normal’ mode by using
*Q.

Enters ‘program edit’ mode for program n (1 to 9) at the first (line)
instruction.

Moves editing to next line.

Moves editing to previous line.

Deletes the line currently selected by the *E, *F or *B commands.

Enters ‘insert’ mode. Subsequent command codes (except *Q) are
interpreted as program instructions and inserted before the line
currently selected by the *E, *F or *B commands. Return to
‘program edit’ mode with *F or *B .

Resumes ‘normal’ mode, after editing, ending the current
programming operation.

Clears program n (1 to 9). Programs must be cleared before being
copied to or learnt.

Copies source program n (1 to 9) to destination program m (1 to 9).

Interpreted as ‘jump’ instruction to line i (integer 1 to 99). The
destination line must be suitably numbered (see below).

Lists program n (1 to 9) to an external device for storage or
examination.

Executes program n (0 to 9). (n=0 is equivalent to BREAK.)

Interrogates the 1253 on the number of lines in program n (1 to 9).
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4.2 LINE NUMBERING

Each learnt instruction can be numbered, for reference purposes or to enable the JP
(jump) command to be used. When in ‘program learn’ mode or ‘edit insert’ mode you
simply precede each command code by the required number (integer 1 to 98) e.g.

50 SG

Line 50 is then the ‘Stop Generator’ command

Line numbers always default to 00 (as seen in program edit mode when using the front
panel display) except the last line of a program, which is always:

99 *Q

The line numbers have no effect on the order of execution of the program and programs
must be learnt or edited into the order in which they are to be executed.

4.3 REMOTE COMMAND STORAGE: GPIB

There are two methods of transferring Learnt Programs to an external device via the
GPIB port. The choice depends on the rate at which the Controller can handle data.

a. Fast Method. The Learnt Program is transmitted by the 1253 at the rate of
approximately 1byte (i.e. one ASCII character) per millisecond. Provided that the
Controller rate is faster than this, the required Program is listed by the 1253 at its
maximum speed. An example Controller program for this method is shown below.

b. Slower Method. This method includes a ‘handshake’ routine to ensure that no data
is lost. A typical Controller program is shown below.

Controller Programs. The most commonly used Controller program statements are
defined in Chapter 8, the others are explained as they occur in the examples.

Note that the Learnt Program data fed to the GPIB will include an Output Terminator, as
explained in Chapter 8.
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Example I: CONTROLLER PROGRAM FOR TRANSFERRING LEARNT
PROGRAM 2 FROM 1253 VIA GPIB PORT, WITHOUT HANDSHAKE

Instruction Meaning

DIM A$ (100)

OUTPUT “?PN2”

INPUT N

OUTPUT “*P1”

FOR I = 1 to N

INPUT A$ (I)

NEXT I

Allocate temporary store space.

How many lines in Learnt Program 2?

N = number of lines in Learnt Program.

List Learnt Program 2 to the GPIB.

Store all lines of Learnt Program until

I=N.

Example 2: CONTROLLER PROGRAM FOR TRANSFERRING LEARNT
PROGRAM FROM 1253 VIA GPIB PORT, WITH HANDSHAKE

Instruction Meaning

DIM A$ (100)

OUTPUT “?PN2”

INPUT N

OUTPUT “*E2”

INPUT A$ (I)

FOR 1 = 2 to N
OUTPUT “*F”

INPUT A$ (I)

NEXT I

OUTPUT “*Q”

Allocate temporary store space.

How many lines in Learnt Program 2?

N = number of lines in Learnt Program.

The command “Edit Learnt Program 2” sends Line 1 of the
Program to GPIB.

Store Line 1.

Keep sending *F (Edit Next Line) to the 1253 and store all
until I = N.

Note the "handshake" effect of putting *F inside the loop,
compared with Example 1, where *P is outside the loop.

Quit program edit mode.

Example 3: RELOADING A LEARNT PROGRAM TO 1253 VIAGPIB

Learnt Programs which have been saved or compiled on an external device can be
reloaded to the 1253 by using the Learn Program Command *L, as shown in this example
for loading Program 1.

Instruction Meaning

OUTPUT “*L1”

FOR I = 1 to N

OUTPUT A$ (1)

NEXT I

Instructs the 1253 to Learn Program 1.

Send all lines of Learnt Program 1 to the 1253 until I = N.

Note: The last line of the Learnt Program should be *Q. There is therefore no need to
send a separate *Q instruction from the Controller to quit the ‘Learn Program’ mode.
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SYNCHRONIZER
Connection: differential, BNC
Impedance, Hi or Lo to ground: >200kΩ

<100pF
Maximum input

Hi to ground: ±350V peak
250V rms

Lo to ground: ±30V
Trigger point: positive zero crossing
Minimum signal to trigger (<1kHz):

<- 0.6V to >+0.1V
Maximum time to synchronize:

<12Hz 6 cycles
>12Hz 500ms

Additional analyzer error (stable trigger
signal), transfer function mode:

Gain: 1% +0.2%/kHz
Phase: 1°+0.2°/kHz

DATA PROCESSING
Scaling: division by vector (a+jb, rθ)

division by last result, magnitude
or vector

History file
Maximum size: 400 results
Minimum size: 100 results

Battery discharge time: Typically, >1000hrs

PROGRAM STORE
Type: battery backed RAM

Maximum number of programs: 9
Maximum number of program
steps: 320

PLOTTING
Type: digital, compatible with Hewlett

Packard Graphics Language
Parameters

X-axis: a, linear scale
f, linear or log scales

Y-axis: b, r, r(dB), linear scale
θ, degrees

Plot size: A4 or 8½" X 11"

INTERFACES
Serial output: suitable for use with printers

and keyboards compatible
with RS232 and RS423

Selectable baud rates: 110 to 9600

GPIB: compatible with IEEE488 (1978)
Fully programmable Talker/ Listener
Switch selectable Talk only
Maximum data rate: 1000bytes/s
Fuctions implemented:
SH1, AH1, T5, TE0, LE0, SR1, RL1, PP2,
DC1, C0, DT0

GENERAL
Power supply, switch selectable:

90 to 110V, 108 to 132V,
198 to 242V, 216 to 264V

Supply frequency: 48 to 65Hz
Consumption: approx.150VA
Dimensions:

height: 108mm (4.25 in)
width: 432mm (17in)
depth: 472mm (18.5in)
weight: 10kg (22Ib)
rack size: 19in, 2U

ENVIRONMENT
Temperature

Operating: 0 to 50°C (32 to 122°F)
Storage: -30 to 70°C (-22 to 158°F)
Specification limits: 10 to 30°C (50 to 86°F)

Humidity, non-condensing: 95% at 40°C
Vibration: tested in accordance with IEC68

(BS2011)
Safety: complies with EN61010
Electromagnetic Compatibility:
complies with EN50081-1 and EN50082-1
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A.C. mains ............................................................2.4
Accessories ...........................................................2.2
Action Keys .................................................4.5, 5.13
Analyzer .........................................................1.3, 5.4
Analyzer input .......................................................6.2
ASCII output ................................................8.14, 7.3
Axes of plotted data ...............................................5.7

Battery Maintained Memory ........................1.4, 11.2
Beep .............................................................9.2, 5.10
Binary Output .....................................................8.15
Block diagram .......................................................1.3
Bode Plot ..............................................................5.8
Brackets (fixing} ........................................2.12, 2.13
[ ], {} brackets -meaning of ....................3.4, 4.3, 3.5
( ) brackets -meaning of ........................................4.3
Break/Self Test ...................................................5.16

Caged nuts ..........................................................2.13
Carrier input ..........................................................6.2
Carrier signal ......................................................10.4
Cartesian Coordinates .........................................5.10
Check Facility .....................................................5.16
Clear Key .......................................................3.2, 3.5
Clearing programs ...............................................11.3
Combined Parameters Error ..................................9.4
Connections .....................................3.6, 6.2, 6.4, 6.5
Controller (GPIB) ...............................................8.20
Coordinates of display ........................................5.10
Copying learnt programs .....................................11.7
Cursor ...................................................................3.5

Data output to GPIB ...........................................5.11
Default menu values ..............................................4.3
Delay .....................................................................5.5
Deleting program lines ........................................11.6
Demodulator ................................1.4, 5.5, 10.4, 15.5
Depth of modulation ...........................................10.5
Digit Keys ......................................................3.2, 3.5
Display ....................................................1.3, 3.3, 5.9
Display the History File file ................................5.14
Drift correction ...................................................5.16
Dump output to GPIB .........................................5.11

Earthing .........................................................2.2, 2.3
Editing learnt programs .......................................11.6
Electromagnetic Compatibility .............................2.3
Enter key .................................................3.2, 3.4, 3.5
EOI .......................................................................8.4
Error Beep ...................................................5.10, 9.2
Error code summary ................................9.3, 9.4, 9.5
Error Messages 9.2 to 9.5
Examples of using 1253... 3.6 to 3.17, 11.10 to 11.15
Examples of remote control programs ....8.20 to 8.22
Examples of remote command.storage 11.17 to 11.18
Execute programs ...........................5.16, 11.8, 11.13

Facilities ................................................................ 1.4
Feet ...................................................................... 2.10
Floating-point format .......................................... 8.15
Freezing the generator output ................................ 5.3
Frequency range of sweep ..................................... 5.6
Front brackets ...................................................... 2.13
Front panel connections ........................................ 6.2
Front panel knob .................... 3.2, 3.5, 3.7, 4.3, 5.14,
Fuses ........................................................ 2.2, 2.5, 2.6
Fuse replacement ................................................... 2.8

Gain/Phase measurement ........................... 3.6 to 3.11
Generator ................................................. 1.3, 5.2, 5.3

Amplitude........................................................ 5.2
Bias ................................................................. 5.2
Frequency........................................................ 5.2

Generator Errors .................................................... 9.4
Generator fuses ............................................... 2.6, 2.8
Generator Hi and Lo connections........................... 6.2
Generator stop ..................................................... 5.13
GPIB

ASCIIoutput ............................................ 8.3, 8.14
Binary data .............................................. 8.3, 8.15
Capability code ................................................ 8.2
Command list :-

Functional ....................................... 8.7 to 8.11
Alphabetical .................................. 8.12 to 8.13

Configure/Unconfigure .................................. 8.18
Connections ..................................................... 8.3
Controller ....................................................... 8.20
Dump Output ................................................. 8.15
EOI ................................................................... 8.4
Floating-point format ............................ 8.15, 8.16
Input command terminator character
Switches ........................................................... 8.4
Interrogating parameters ................................ 8.14
Learnt Programs ........................................... 11.17
Normal mode output ...................................... 8.14
RS423/GPIB combinations .............................. 8.6
Parallel Pol1.......................................... 8.17, 8.18,
Plotting ........................................................... 8.19
PP sense ................................................ 8.18, 5.11
Program examples ......................................... 8.21,
Serial Poll ...................................................... 8.17
Service Request (SRQ) ......................... 8.17, 8.18
Standards ......................................................... 8.2
Status byte ............................................. 8.17, 8.18
Switches .................................................... 8.3, 8.4
Talker/listener mode ........................................ 8.1
Talk only.......................................... 8.4, 8.3, 8.14
Query command ............................................. 8.14

Handles ........................................................ 2.10
History file ................................ 5.14, 8.22, 11.2
History file errors .......................................... 9.4
HPGL .......................................................... 8.19
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Illegal input/output manipulation...................9.5
Initialisation ................................................5.16
Inserting program lines ...............................11.6
Interrogating parameters .............................8.14

Key/display sequences ..................................3.7
Keyboard .......................................................3.2
Killing the generator output ..........................5.3

Leads .............................................................2.2
Learn Program ..........................5.16, 11.3, 11.4
Learnt program errors ............................9.3, 9.4
Line numbers ............................................11.17
Listing learnt programs ...............................11.8
Listing the History File ...............................5.14
Local lock out ........................................8.5, 8.6
Logarithmic scaling ......................................5.7
Logarithmic sweep increment........................5.6

Main keys ......................................................3.2
Mains fuses ...................................................2.5
Mains input unit ............................................2.4
Mains lead .....................................................2.5
Mathematical processing .....................1.4, 5.12
Menu set-up mode ..................................3.2, 3.7
Menu summary .............................................4.3
Modulator ......................................1.4, 5.2, 10.4

Normal mode (front panel) .............3.3, 3.7, 3.2
Numeric entry ...............................................3.5
Nyquist plot....................................................5.8

Output separator (GPIB)..............................5.12
Output terminator (GPIB) ...........................5.11
Outer slide members ...................................2.14
Overload ........................................................9.5

Parallel Poll ..............................5.11, 8.17, 8.18
Pause/Continue ....5.16, 11.5, 11.9, 11.13, 11.14
Peak output ...................................................5.2
Plot to GPIB ................................................5.11
Plot axes ......................................................5.14
Plotting ...............................................5.14, 8.19
Plotting field .................................................5.7
Plotting set up example ...................3.15 to 3.17
Points/sweep .................................................5.6
Polar coordinates ........................................5.10
Power restored ..............................................3.3
Power up messages .......................................3.3
Parallel poll sense (GPIB)...................5.11, 8.18
Program learning .........................................11.3
Program storage and size ............................11.2

Program zero ............................................... 11.8

Quit learn mode ........................................... 11.6

Rack dimensions ............................................ 2.9
Rack ears ..................................................... 2.11
Rack mounting ............................................... 2.9
Rear brackets ...................................... 2.12, 2.13

Rear panel connections .................................. 6.2
Recycled measurements ....................... 5.4, 5.13
Rejection curves ............................................ 5.4
Remote command storage ......................... 11.17
Remote control commands ................ 8.7 to 8.13
Remote/local .................................................. 8.5
Remote programming commands ....... 8.9, 11.16
Reset ..................................................... 3.3, 5.16
RS423

ASCII output to printer ........................... 7.3
Baudrate .................................................. 7.3
Connections ............................................ 7.2
Printing history file ................................. 7.3
Printing programs .................................... 7.3
Standards ................................................. 7.2
Status ....................................................... 7.3

RS423/GPlB, combinations ........................... 8.6

Safety ...................................................... 2.2, 2.3
Scaling the measurement results ................. 5.12
Serial Poll ............................................ 8.17, 5.11
Service request (GPIB) ....................... 8.17, 8.18
Setting up from the instrument front panel .... 3.4
Set-upexamples .................................. 3.6 to 3.17
Set-up menus .......................................... 4.4, 3.4
Shift keys ....................................................... 3.2
Single measurement...................................... 5.13
Slide mounting bar ...................................... 2.11
Source selection (input channel) ................... 5.9
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