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GENERAL SAFETY PRECAUTIONS

The equipment described in this manual has been designed in accordance with
IEC publication 348 (Class 1) Safety Requirements for Electronic Measuring
Apparatus, and has been supplied in a safe condition. 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.

The equipment is designed solely for electronic measurement and should be used
for no other purpose. Solartron Instruments accept no responsibility for accidents
or damage resulting from any failure to comply with these precautions.

GROUNDING

To minimize the hazard of electrical shock it is essential that the equipment is
connected to a protective ground whenever the power supply, measurement or
control circuits are connected, even if the equipment is switched off. The
protective ground for ac and dc supplies is connected separately.

AC GROUND is connected via the ac supply cord. The cord must be plugged into
an ac line outlet with a protective ground contact. When an extension lead is used,
this must also contain a ground conductor. Always connect the ac supply cord to
the supply outlet before connecting the control and signal cables; and, conversely,
always disconnect control and signal cables before disconnecting the ac supply
cord. The ac ground connection must have a continuous current rating of 6A.

DC GROUND is connected via a ground stud on the equipment power supply unit
(PSU). The dc ground connection must have a continuous current rating of 35A.

Where both protective grounds are used it must be ensured that these grounds are,
and will remain, at the same potential.

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 check that the fuses accessible from the
exterior of the equipment are of the correct rating. The rating of the ac tine fuse
must be in accordance with the voltage of the ac supply.

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

NEVER OPERATE the equipment, or any sensors connected to the equipment, in
a potentially explosive atmosphere. It is NOT intrinsically safe and couid possibly
cause an explosion.

Continued overleaf.




SAFETY PRECAUTIONS (continued from previous page)
SAFETY SYMBOLS
For the guidance and protection of the user, the following safety symbols appear
on the equipment:
SYMBOL MEANING
Refer to operating manual for detailed instructions of use.

Hazardous voltages.

Protective conductor terminal. This must be connected to
ground before operating the equipment.

NOTES, CAUTIONS AND WARNINGS
For the guidance and protection of the user, Notes, Cautions and Wamings 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 subjected to prolonged storage under unfavorable
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. Adjustments,
maintenance or repair, must be done only by gualified personnel, who should
refer to the Maintenance Manual.

EQUIPMENT MODIFICATION

To aveid introducing safety hazards, never install non-standard parts in the
equipment, or make any unauthorized modification. To maintain safety, always
return the equipment to Solartron Instruments for service and repair.
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GENERAL

This Maintenance Manual is in two volumes. Volume 1 contains Chapters 1 to 6 and
Volume 2 contains Chapters 7 to 10.

The information in the manual is provided to facilitate fault diagnosis, fault
rectification and calibration of the 1255 and 1260 instruments, both on-site and at a
service centre.

Before commencing any work on the 1255 or 1260 instruments, refer to the
safety notes given below.

On-site servicing is normally restricted to peb replacement. To assist in the location of
a faulty pecb, both 1255 and 1260 have built-in diagnostic programs The use of these
programs and the interpretation of their results is described in in Chapter 4 'Self Test
Facilities".

Calibration routines for both instruments are given in Chapter 6. This chapter is sub-
divided into two parts, Part A for the 1255 and Part B for the 1260 It is recommended
that the Calibration Test Unit (Schlumberger Instruments Part No. 12606801} be
used where stated; however a locally manufactured alternative, of suitable standard,
may be used where necessary.

The mechanical design of the 1255 and 1260 instruments is such that disassembly and
reassembly is straightforward. The removal of instrument top and bottom covers, pcbs
and some other major componenis is fully described in Chapter 7 of the manual. This
chapter also contains diagrams showing the locations of the various pchs, plus other
main components, within the insirument frame assemblies.

The eircuit deseriptions in Chapter 5 are written on the assumption that the service
technician has a sound understanding of basic circuit techniques and is familiar with
digital integrated circuit theory. For each peb, a circuit description is included and
where neccessary, a simplified schematic diagram. Due to the volume of information
contained in this chapter, all diagrams are given a three number cede, eg, 5.2.1,
indicating the chapter (5), section (2) and figure number (1).

The System Description in Chapter 2, describes the data flow between the various
instrument pcbs. Chapter 3, "The 1255-60 Bus', describes the 1255-60 bus connections,
program interrupts and the bus 'read - write' cycles.

The descriptive chapters mentioned above are complemented by " parts lists and
component location (annotation) diagrams in Chapter 8, circuit diagrams in Chapter 9
and fault finding procedures in Chapter 10.

SAFETY

Extreme care should be taken when working on the internal areas of these instruments
while they are, or have recently been, switched ON. Hazardous voltages exist in the
area of the ac supply circuitry. To ensure a safe working environment, it is
recommended that the following points be strictly observed:

® Ensure that feet are always insulated from the floor, either by wearing footwear
with insulating rubber soles, or by standing on a rubber mat.

® Always use insulated-handle toolsof the correct voltage rating.
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#® Always use the 'single hand' technique, viz, work with only one hand in the
hazardous area. Keep the other hand away from grounded surfaces, such as the
instrument mainframe.

If an instrument has been switched off for only a short space of time, it is advisable to
discharge any capacitors in hazardous voltage areas with a resistor of suitable value.
Alternatively, allow the capacitor time fo discharge through the internal eircuitry.
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GENERAL

This chapter gives an overall description of the 1255/60 and describes briefly the board
functions, the interaction between these functions and the supervisory control of
1255/60 by the main processor, pch 22,

SYSTEM CONFIGURATION

Fig. 2.2, at the rear of this chapter, is a schematic block diagram of the 1255/60 system.

SYSTEM CONTROL

The internal operation of the 1255/60 is supervised by the main processor. The
processor responds to any valid local {front panel) or remote command to set up the
functions of other boards in the system. It also performs the software routines that
process the measurement data.

The main processor memory consists of the following:

# EEPROM. Used to hold calibration constants and for program storage. Also
contains database set-ups.

¢ RAM (CMOS). Used mainly as a scratchpad memory but alse some program
storage. Has a batiery back-up.

® EPROM. Holds the command translation and analysis instructions.

Memory maps defining these areas are shown in Table 2.1a to g, at the end of this
chapter.

POWER-UP STATE

The 1255/60 is protected by a power-fail detect facility which determines the control
state of the instrument on power-up. On power-down, the main processor calculates a
checksum of the measurement and control data contained in its battery sustained RAM
and stores the checksum. When power returns, the processor re-calculates the
checksum and compares it with the original." If the checksums are identical and no
option boards have been inserted (1260 only), or removed from the instrument since
power down, then the instrument powers-up in the same state as it was before power-
down but with measurement stopped and the generator output turned off.

COMMAND STRUCTURE

The main processor can receive commands from three sources:
the front panel keyboard controls
an R5232/R8423 serial link
the general purpose interface Bus (GPIB)

Bach of these sources is serviced by an appropriate interface in the main processor.
The commands received by the processor consist of a simple string of ASCII alpha-
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numeric characters, whose significance parallels the hardkey-softkey arrangement on
the instrument front panel. The action of the front panel keys is translated into ASCII
form by the front panel processor. Arbitration over the command source priorities , for
the local 1, local 2 and remote control modes, is maintained by the main processor.

Once the main processor receives a command from one of the above sources, it
implements it by setting up the control states of the appropriate instrument pcbs. It
does this by writing the required states into the control registers on these pchs. Any
peb requiring attention can alert the main processor by means of an interrupt request:
When the processor receives such a request, it interrogates the pebs through their
status registers.

STIMULUS SIGNAL GENERATION

A stimulus signal for a passive system under test is produced by the high frequency
(HF) generator board (pecb 14). Synchronism between this signal and the analysis is
achieved through the low:frequency (LF) synthesizer board (pcb 18). The LF
synthesizer board contains a crystal-controlled oscillator and frequency dividers that
provide a digital drive signal for the HF generator and synchronisation signals for the
remainder of the system.

The frequency of the HF generator output is written, by the main processor, into the LF
synthesizer control registers. Frequency division in line with these parameters takes
place on three boards, the LF synthesizer board, the HF generator board, and the
analyser control board, pcb17. The distribution of the frequency dividers used is shown
in Fig. 2.2 whilst the division of ratios is listed in Table 5.9.1 in Chap. 5 of this manual.
The remainder of the generator output parameters, eg, amplitude, bias, and
sine/square waveform, are written into the generator control registers.

SIGNAL ANALYSIS

Signal analysis for each channel, takes place on two pebs for the 1255; the analyzer
board, pcb 10 and the main processor board, peb 22. For the 1260 an additional board,
peb 31, is combined with a peb 10 to form a current analyzer.

The analysis uses a technique derived from the Fourier transform. With this, the
incomming signal is first converted into a digital form and then summed, cycle-by-
cyele, across 104 sample points (see Fig. 2.1).. The signal is thus 'integrated’ into a
single cycle which is stored in the analyser RAM. This process gives noise rejection.
The main processor then takes the result and uses the reference functions sine and cos
8, to compute respectively, the in-phase and quadrature components,

The number of cycles to be included in the measurement is set into the eontrol register
of the analyzer control board (pcb 17) as are the measurement commands. During the
signal integration process, the analyzer control board, addresses the analyzer RAM for
each successive measurement sample. The main processor, alerted on the completion
of each data bloek, is then (on completion of a measurement) allowed to retrieve the
stored result.

The control settings for amplitude range, ac/dc coupling, ete., are written by the main
processor into the control registers of the individual analyzer boards.
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Fig. 2.1 Analyzer Integration Process

POST ANALYSIS DATA PROCESSING & OUTPUT CONTROL

In addition to its analysis action, the main processor scales the analysis result, subjects
the result to any pre-selected limit checks, stores suceessive results in the "history file’
and outputs the results as requested by the user.

Data for display on the front panel are translated into a suitable format by the front
panel processor.

PCB LOCATIONS

The recommended locations for pchs within the mainframe are included in Chapter 7.
Figs. 7.1 and 7.2 refer.



Table 2.1a to g. 1255-65 Bit maps

Primary Map
Address Function
Range

0000-381°F Paged RAM
3900-39FF Board Presence
3A00-3AFF  Interface Devices
3B00-3BFF Device Enables
3C00-3FFF Paged Analyzer

RAMS
4000-7TFFF Paged ROM
8000-FFFF ROM
Memory IC Locations Map
Address 1C No./ Page No.
Range

Pl P2 P3 P4
0000-1FFF 14 16 18 20
2000-38FF 15 1719 21
4000-TFFF 25* 28* 25+ 28t
8000-BFFF 28

KJT/1255-60/1

COO0-FFFF2T

*  Jower half of IC
t  Upper half of IC

Board Presence Map
{msb Reads 0if board
present and 1 otherwise)

Address Pcb -

390F Analyzer Control
391 Analyzer 1

392F Analyzer 2

393F Generator

394F HF Generator
395F Synthesizer
396F HF Synthesizer
397F Spare

398F Spare

399F Spare

39AF Kbd./Display
39BF Analyzer 3 (Current)
39CF Spare

39DF Binsort
39EF Spare
38FF Spare

[Chap. 2}

Interface Device Map

Address Interface

Range

3A00-3A0F GPIB

3A10-3A1F ACIA (Spare)

JA20-3A2F ACIA (Kbd/Disp)

3A30-3A3F ACIA (RS423)

3A40-3A4F  ACIA (Spare)

3A50-3A5F Timer

3AB0-3A6F F.P.Processor (Not used)

3AT0-3ATF Switches/LEDs *

3A80-3AFF  Spare

* Refer to Table "e' below

LED /Switch Map

Address Function

3A7T0 Processor Board LEDs

3AT1 Analyzer RAM Page
3AT2 RAM/ROM Page Select

3AT3 Processor Board Switches.

3AT74 RS 423 Sw itches.

3AT5 GPIB Switches

3AT6 Spare

3ATT7 Spare

Device Enable Map

Address. Beard

3RB00-3BOF Analyzer Control

3B10-3B1F  Analyzer1

3B20-3B2F Analyzer 2

3B30-3B3F Generator

3B40-3B4F HF Generator

3B50-3B5F Synthesizer

3B60-3B6F HF Synthesizer
3B70-3B7F Spare

3B80-3B8F Spare

3B90-38B9F Spare

3BA0O-3BAF  Kbd./Display

3BBG-3BBF ° Analyzer 3 (Current)

3BC0-3BCF  Spare

3BDO-3BDF  Binsort

3BE0-3BEF  Spare

3BF0-3BFF  Spare
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g. Device Control Map
cnsvms e Bit Function = ~eeeemeen
Peb  Read/ Function (mshb) {isb) Approved
Write d7 dé d5 d4 d3 a2 dl 40 Address
17 R STATUS FIRQ  MEAS. camry®  3meo
ENABLE
w CONTROL  RESET MEAS,  PRESET RANGE HFLF ASYNC. PRESET  3B00
CARRY MEAS. N N CHANGE ASYINC.
COUNT
W CYQLES e somnnsornisnnis 256 - N OF CYCLES — 3BOL
10,CH1 R STATUS FIRG 3810
W CONTROL K2 i RO DL/AC  GRND.  SINGLE HET  INT. 3810
0 1 13V OUTER (DIFF. COUP. ENAB.
9 o 1=808mV
0 o 0 ==30mY
10,112 (AS FOR CHANNEL b} 3820
15 R STATUS FIRG GEN 3B30
KILL
W BIAS MS SPARE SINE BB+ b1l 10 b9 bs
WFM  5Q 3830
w BIAS 1S b7 8 b5 o4 b3 b2 bl b0 3831
w AMP. MS POL-  SPARE SPARE a9 a8 3832
ARITY 2 L
ENAR,
w AMP. LS aT ab ab a4 a3 a2 al al) 3833
14 R STATUS FIRQ oF COM. 3840
OILOAD  MODE
O/LOAD
w CONTROL AGC AGC op 7H HF LF 3840
¢+ 0=-40d3 ENAB.
1+ 0=.40dB
o+ 1= 2043
1+ 1=0dB

*Mancae WIROD
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g. Device Control Map (Contd)
Bit Function (*Causes FIRQ)

Peb  Read/ Function {msh) {isb} Approved

Write d7 a6 d5 a4 d3 d2 dl a0 Address
18 W R3 R2 Rl HF/LF F26 F25 3B30

w F24 ¥13 F22 FoL F20 F1% 718 Fi7 ans1

w Fis Fi5 Fl4 F13 F12 Fil P10 3 aB52

w F8 FT F6 F5 F4 F3 F2 Fi aB53

w CONTROL  corveememmrerermoees FORCE WAVEFORM DIVIDER - 3B54

w CONTROL - PRE VFEND -~ aB5S

w CONTROL PRE VESTART —rromommimrienss o oo 3856,

W CONTROL. . $ET 0 DIVIDER R —— 3B57
16 R STATUS 3880

w CONTROL RESET HEAAF  X1000 X100 X1 3BBO
SPARE 3879
SPARE 3830
SPARE o 3890
KBD/THSPLAY 3BAO
10CH3 {AS FOR CHANNEL 1) 3BBO
(A UP)
SPARE 3BCO
B'sort R STATUS FIRG START ERR TNTER- 3BDO

OF SEQ. LOCK.
W CONTROL HELG oo BIN SELECT. - e 3800
W CONTROL < POSITIVE OR NEGATIVE LOGIC ... 15V ECM  ENAB. 3BD1
TNTER,

W CONTROL S COUNTER  menrermessnncenes 3BD2

SPARE SBEQ

SPARE 3BFG
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GENERAL

This chapter contains information on the interconnections between the instrument
printed cireuit boards and on the signals conveyed by them.

BUS CONFIGURATION

Signals within the instrument are conveyed on bus lines. The bus lines can be divided
into three main groups:

1. The device address and data bus, which conveys control and measurement data
between the main processor and the other boards.

2. The asynchronous Rx/Tx (UART) links, which eonvey data between the main
processor and the processors in the front panel,

3. Linesconveying signals that are not under the direet control of the main
processor.

The routes taken by the three groups of signal lines are shown in Fig 3.3 at the end of
this chapter. The signals within each group are lisied in Chart 3.1 and Tables 3.1 and

3.2.

Since the device address and data bus is common to all boards, the function and timing
of the signals it conveys are described in some detail in Section 3 below. Details of
signals not under direet control of the main processor are included in the respective
board descriptions. Brief details of the asynchronous Rx/Tx links are included in the
description of the main-processor.

DEVICE ADDRESS AND DATA BUS
The device addess and data bus is used by the main processor to communicate with the
instrument functions under its control. Data are transferred via an 8- bit data highway.

This is connected to the control and status registers on the printed boards and to the
Analyzer random access memories (RAMs).

The main processor uses the data highwayto:
*  write to the device control registers, .
*  read from the device status registers,
*  retrieve measurement data from the Analyzer RAMs.

*  clear the Analyzer RAMs (by writing zeroes) at the beginning of a
measurement.

To define the period during which data on the bus are valid the main processor uses the
STR/CLK line. This is taken Lo to enable the selected register or RAM loeation, after
the states of the address lines have settled.

Addresses, both for the control and status registers and for Analyzer RAM locations, are
applied to the boards via a ten bit address highway.
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DEVICE ADDRESSING

The instrument 'devices’ are sections of circuitry through which the main processor
controls signal generation and analysis, as distinct from the analyzer RAMs from
which it retrieves the measurement data. To access a particular control or status
register the main processor asserts the appropriate DEVice ENable line (DEVEN 0-F
[Bar]) and, where a board contains several registers, the reglster address. The device
enable lines are usually allocated one to a board.

A control register and a status register for the same device have, in many cases, the
same address. To differentiate between the two, the main processor uses the
Read/Write (R/'W/{Bar]) line. The 'read’ state (Hi) indicates a status address and the
‘write’ state (Lo} a control address.

ANALYZER RAM ADDRESSING
To access an analyzer RAM the main processor asserts the appropriate RAM enable line
{RAMEN 0-3 [Bar]) and the location address.

PROCESSOR INTERRUPT

Devices that need to alert the main processor, eg, when an operation is finished or when
an alarm state occurs, do so via the Fast Interrupt Request (FIRQ [Bar/} Line. On
receiving such a request the main processor addresses each status register in turn and
examines the FIRQ [Bar] bit. If this is in the 'l state the processor reads the status of
the associated device; if not the device is ignored.

BOARD PRESENCE

To check the presence, or absence, of a board in the 1250 the main processor uses the
PRESENT(Bar] line. This line should go to a’0’ state when a board is fitted and the

associated DEVEN[{Bar] line is asserted. If a board is not fitted the PRESENT/Bar/line
remains in the '1' (Hi) state.

DEVICE REQUEST

Any status bits unable to be reset through the control registers, ie, those relating to -
alarm states, can be cleared by the RESET{Bar] line.

BUS TIMING

The timing of the device address and data bus, for write and read cycles, is shown in
Figs 3.2 and 3.3 respectively.

DC SUPPLY LINES

The routes taken by the various de supplies within the instrument are shown in Fig 3.3.
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Table 3.1 PLAc and PLA¢
Pin PlLAa PLAC¢
No.
1 +5V +5V
2 45V +5V
3 ov ov
4 F/Panel ACIA CLOCK RESET [Bar]
5 RXA Spare ACIA IC107 RXC Spare ACIA 1C108
6 TXA Spare ACIAIC107 TXC Spare ACIA 1C108
7 ov ov
8 . ACIA CLOCK
9 - CTS Spare ACIAIC107
10 AQ MODE SEL{Bar]
11 Al RAMEN O [Bar]
12 A2 RAMEN1 [Bar/
13 A3 RAMEN 2 [Bar]
14 - RAMEN 3 [Bar]
15 DEVEN 0 [Bar] b0
16 DEVEN 1 /[Bar] 3]
17 DEVEN 2/Bar] D2
18 DEVEN 3/Bar] D3
19 DEVEN 4/Bar] D4
20 DEVEN 5/Bar] D5
21 DEVEN 6 {Bar/ D6
22 DEVEN-T[Bar} _ D7
23 DEVEN 8/Bar] A4
24 DEVEN 9/{Bar/] Ab
25 DEVEN A{Bar/ AB
26 DEVEN B [Bar] AT
27 DEVEN C {Bar] A8
28 DEVEN D{Bar] A9
29 PRESENT [Bar] R/W/[Bar]
30 - PWRFAIL (Bar/
31 FIRQ [Bar] STR[BarfiCLK
32 ov ov
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Table 3.2 PLBa and PLBc¢

Pin PLBa PLBe

No

1 + 18V + 18V

2 -18V -i8V

3 ov oV

4 + 24V + 24V

5 , .

6 - -

7 ov oV

8 Vy PRE Vgl

9 HET FHET

10 SET¢[Bar] PREBOX
11 R&[Bar] R7[Bar]

12 LASTGEN{Barl. .

13 - 40kHz

14 - HF HET (393.216Hz)
15 PREGEN PRE(O [Bar]
16 INVERTER CLOCK -

17 R467 -

18 - -

19 MEASURE ENABLE [Bar/ ANALINTEG. /W

20 ANALINTEG. ADDRO

21 ANALINTEG. ADDR1 -

22 ANALINTEG. ADDR2 -

23 ANAL.INTEG. ADDR3 -

24.. ANALINTEG. ADDR4: -

25 ANALINTEG. ADDR5 -

26 ANALINTEG.ADDRS -

27 ANALINTEG. ADDRY -

28 ANALINTEG ADDRS -

29 ANALINTEG. ADDR9 -

30 ov oV
31 - 10.468983MHz CLOCK (¢)
32 +5V +5V
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Table 3.3 PLCaand PLCe

PLCa

+18V
-18V
ov

oy

GPIB TON

GPIB FUNCTION 1
GPIB ADDSEL3
GPIB. ADDSEL 1

GPIB 0V

GPIB ATTEN 0V
GPIBSRQ 0V
GPIBIFC 0V
GPIBNDAC 0V
GPIB NRFD 0V
GPIB DAV 0V
GPIB REN

GPIB DIO 8

GPIB DIO7

GPIB DIO 6

GPIB DIO S
R5423 POWER OV
RS5423 RX

RS423 CTS

RS8423 SIGNAL OV
R5423 DCD
FRONTPANELTX
ov

+5V

PLCce

+18V
-18V
ov

ov

GPIB FUNCTION 2
GPIB ADD SEL 4
GPIBADDSEL 2
GPIB ADDSELO

GPIB SHIELD (0V)
GPIB ATTEN

GPIB SRQ
GPIBIFC

GPIB NDAC

GPIB NRFD

GPIB DAV

GPIB EOI

GPIB DIO 4

GPIB DIO 3

GPIB DIO 2

GPIB DIO 1

RS423 TX

RS423 RTS

RS423 DSR

RS423 DTR
FRONT PANEL CTS
FRONT PANEL RX
oV

+5V
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Tahle 3.4 Socket B Connections
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INTRODUCTION

The instrument can perform self tests and supply the user with information on its state
of serviceability. Part of the test is performed automatically whenever the instrument
is switched on. User action is then required to progress through the remainder of the
tests. The self-tests are described in Chapter 5 of the 1255 and 1260 Operating
Manuals. If either the message INITIALIZED' or RESET' is displayed, it is for the
reasons given in Section 3 below.

The self-test may also be commanded remotely using the cornmands given in Chapter 8
of the 1255 and 1260 Operating Manuals.

THE MEMORY MAP

The memory map in Chapter 2 (System Description) shows the allocation of instrument
memory for specified tasks,

Any operation which causes the instrument to re-start, with the exception of BREAK,
automatically directs the main microprocessor to address 8000 ;. From this initial - .-
address, a variety of software sub-routines can be implemented, according to which
operation has been commanded. In all cases, any activity in which the instrument is
engaged, such as measuring, sweep, plotting etc., is stopped.

Operations which cause re-start are:

Power-up
{nitialize.
Break
Reset
Test

Tt Lo b =

POWER UP

When the instrument is switched on, an automatic self-test sequence should be initiated.
However, as all self-testing is controlled from the processor {pcb 22}, this board must be
present for the self-test facilities to function. If pcb 22 is missing, the display will remain
blank. With the peb: present, but not running, then a 'copyright’ message will be -
displayed alongside a front panel issue number, eg:

Copyright Schlumberger Elec, (UK) 1987
fIssue 'nn’]

If the instrument powers-up correctly, the running time and either, POWER
RESTORED, INITIALIZED or RESET will be displayed.

The power-up sequence is as follows:
a... A check is made to ensure that ali the essential pcbs are present, viz:

Anafyser channel 1 (peb 10},
Generator (peb 15),

HF generator (peb 14},
Analyser control (peb 17,)

Synthesiser (pcb 18).
HR avmthacicar (meh TRY
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b. The main processor RAMs are checksum tested, to verify the data base, eg,
frequency setting ete, plus any learnt programs and the file.

c. A check is made on the printed circuit board complement, to see if any boards
. have been added or removed since the instrument was switched off,

Note that the instrument must be switched off before fitting or removing a peh. If the
number or type of boards is changed, and the instrument switched on again, the unit -
will reset, which leaves programs unchanged but sets the instrument set up to the
default condition.

Board presence is checked by a software sub-routine. A DEVEN (DEVice ENable)

signal is sent to each board in turn via Connector A on the motherboard. Board

presence, with -+ 5V supplied, is indicated by a PRESENT [Bar] signal, which is then

sent to the wired-OR configuration at pin A29. All peb connections are listed in

Chapter 3.

d. 'The link list is checked. Learnt programs and file data are stored in several

separate locations throughout memory, and are linked together by address
pointers. These pointers form the link list.

If a failure is detected in step ¢., the instrument is automatically reset; if any other
failure oecurs, the instrument is initialized.

Note. If the INITIALIZED or RESET messages appear for nno obvious reason, or the
instrument is behaving irrationally, run the self-test program.

BREAK
The BREAK key does not initiate any self-test procedures. Its funection is primarily to

interrupt various activities of the instrument, as described in T'able 3.1 in the Operating
Manual,

THE "SELF TEST" FACILITY
The power-up and initialise routines already described do not give the user any detailed
diagnostic information on faults found. A much more rigorous test can be made with the
self test facility. For this, TEST is commanded, either from the front panel or remotely.
The pcbs tested (with appropriate Section references) are listed below.

a. The processor, pch 22 (6.1 through 6.8)

b. The synthesizer, pcb 18 (6.9)

¢. The hfsynthesizer, peb 16 (6.10)

d. The generator, pcbh 15(6.11)

e. The hfgenerator, pcbh 14 (6.12)

f. The analyzers, pch 10 (6.13 through 6.15)
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g. The analyzer controller, pch 17 (6.16)

h. The front panel (6.17)

As the self-test and initialisation software is stored mainly in the ROMs on processor peb
22, a fault on this pcb may prevent the self-test routines working correctly. :

5.1 SELFTEST FROM THE FRONT PANEL
To initiate the self-test sequences from the front panel (which must, of course, be fully
working) press the SELF TEST hard key, then the TEST soft key.
Once started, TEST continues automatically until either:

a. the sequence terminates with no fault found, in which case the display shows .
TEST PASS, or

b. afault message is displayed, as explained in Section 5.2,
The TEST sequence requires some user intervention:

a. A horizontal line of dots is displayed, This line rolls downwards automatically
until all display pixels are lit. This allows you to check for short- and open-
circuits in the display unit and associated circuitry, The pattern repeats
indefinitely to allow a thorough visual inspectionn. When satisfied that the
display is correct, press ENTER.

b. A vertical line is displayed and moves across the display from left to right,
allowing you to check for short and open circuits in that plane. When satisfied
that the display is correct, press ENTER.

¢. Twolines of characters are displayed:

ABCDEFGHIJKLMNOPQRSTUVWXYZ,;, Qf@% o #H0AOT | =[]
+-*/0123456789abedefghijklmnopqrstuvwxyz
When satisfied that the display is correct, press ENTER.

d. A messageisdisplayed:

"Press all keys, ending with the ENTER key"

number of keys pressed =

As each key is pressed, a number following the " =" sign is incremented by one, and an
abbreviated note of the key name is displayed. Press ENTER to end the sequence. The
message displayed is then either of the form :

TEST PASS ISS: nn CAL:ww/yy @ GB-F

where nn represents a number which indicates the issue state of the instrument’s
software; ww = week; yy = year and the final four characters; the location.

or:
a fault message, as explained in section 5.2.
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The operation of the front panel interface, which drives the display, is deseribed in
Chapter 5, Section 1.

FRONT PANEL FAULT MESSAGES

The software for the self-test sequence is divided into a series of sub-routines, each of
which tests a particular section of the instrument. Each sub-routine has an associated
fault message, which appears on the display if that particular fault is found. .

The fault messages are listed in Section 6, where each appears as a sub-heading
accompanied by a test description. The sub- headings are given in in test sequence order.

The "?TS' and 'Fail Code' nurnbers refer to the remote control operations, and are
explained in sections 5.4 and 5.5,

SELF TEST FROM REMOTE CONTROL
To start the test sequence via the remote control ports:

1. Send the code ' TTO' for TEST.
2. Allow 2 seconds delay for the instrument to complete the test.

(Code T'TO also starts the display test sequence, but this is not relevant in remote
control operations. The horizontal line of dots is left rotating until the next
comrand is received, whereupon the display automatically reverts to normal).

3. Send the query code ' 7TS0', to get the test result:

0" = no fault; '1' = fault found.

REMOTE CONTROL FAULT MESSAGES

The self-test software for remote control is the same as that lor front panel operations.
Fault messages are still displayed, whilst the results of individual tests are stored in
memory. When the reply to 7TS0 is '1", i.e. a fault has been found, further details can be
obtained by sending further query codes, e.g. 7TS1, 7T52, etc, as listed in

Section 6.

Sections 6 and 7 below describe the tests in the order in which they are applied. Fach -
test appears under the heading of its respective fault message, as presented on the
display. Each heading also includes the test query code, in brackets.

The instrument actions one query code at a time and retains the reply to the last query
only. Therefore the reply to each query must be read before the next is sent. If the
approximate area of the fault is known, only those query commands relevant to that area
need be sent.

FAIL CODES

When the self test sequence finds no fault, '0'is stored in memory, and is sent in reply to
the test query. A fault, however, is indicated by a number from 1 te %, according to the
degree of detail that the test can yield. These numbers (fail codes) are shown against the
relevant query code headings in Sections 6 and 7.

It must be emphasised that where the fail code description refers to a specific component
or group of components, these are the items that the software is attempting to test. Ifa

failora 1o ramictarard it masw ha horasico nthor raminnnonte havoe nrovantoad the enarifis



K.ITA2R5.A0N 47

{Chap. 4]

6.1

6.2

ones working correctly, e.g. a defective ACIA may cause the ROM under test to be
incorrectly addressed and hence appear faulty. Where situations like this may occur,
the text accompanying each fail code not only defines the specific components being
tested, but also gives a list of other components which, if defective, may cause the same
fault to be indicated. In order to keep the lists of possibly defective components within
reasonable limits, it is assumed that the fault has been traced to a particular peb, and
therefore, as a general rule, only ecomponents on that peb are listed.

Note that if TT( has been commanded remotely, any query codes from ?T'S10 onwards
will automatically receive the reply 0, regardless of the fault state of the instrument.

SELF-TEST DETAILS

This section describes the individual tests in the self-test sequence and gives the
meaning of the test result codes. These tests are intended to test mainly the digital
eircuitry in the instrument. Diagnosties on the analogue circuitry are best done by -
taking actual measurements and by swapping pads.

EPROM FAIL (?TS82 = 110 6)
A fault has been detected during checksum tests on the four read- only memories, ICs 25

to 28 inclusive, on the processor (peb 22},

Fail Codes:
Bd 22

Yindicates probable failure of IC25
2 " " " ” 1026

3" R L 6+

4 " " " L Iczg

5 " " " L1 Icz5

6 H " 11] " 1028

Other possible cause: IC7 or IC29

RAM FAIL{(?TS1 =1t05)
A fault has been detected during the following sequence:

1" "o " ICi4
2 " n L1 " Ic 1 5
3" A 1 5 1 1
4 " " " [ IC 17
5 ” " " 1 IC} 8

A non-destructive test on the 5 Random Access Memories, [C14 to 18 inclusive, on the
processor {pch 22). The RAMs are scanned one address at a time and any data already in
the current address is transferred temporarily to a register in microprocessor IC1.

The number AAH (1010101(}2) is then written to and read from the current address,
followed by the inverse number 55H (010101012). The original data is then transferred
back from the microprocessor register, and the next RAM address called up.
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A ehecksum test is performed on the learnt programs.

A link list, as explained in Section 3d is checked.

Other than the RAMs themselves, 1C8 may be faulty.

TIMER FAIL (?TS3 = 1)

Indicates a probable fault in IC111 on peb 22 during the following test:

A number is written into the three timer registers, which then commence counting.
After a fixed delay the Timer registers are checked to ensure that the count is complete.

Other 1Cs which may be faulty are IC108, IC125 or 1C105.

PROG. MEMORY FAIL (?T81 = 1)
Checksum test on the pregrams held in RAM. Linked list test on these programs.

Try initialising memory first of all, if the problem persists then it indicates a fault on one
of the following :-

Fault: Batteryor1Cs 14,15 0r ICs 7,8 and 9

NV PROG. MEMORY FAIL (?TS]1 =2)
Checksum test on the programs held in EEROM. Linked list test on these programs.

Problem may be caused by turning power off with unit in "Supervisor” mode. Fault can
be cleared by pressing “Initialise” with the unit in "Supervisor” mode. If fault persists

after this, then this indicates a hardware fault on the following components:-
Fault: 1C210r1C7,8,9.

GPIB FAIL (71784 = 1)

Indicates a probable fault in IC113 on peb 22,

This results from a partial test in which the numbers AAH, then 55H are written toand - -
read from the register section. .

Other possible causes: 1C105 and 1C124.
SET-UPFAIL (?TS81=1)
Checksum test on the set-ups held in RAM.

Try initialising memory first of all, if the problem persists then it indicates a fault on one
of the following :-

Fault: [C 180orICs7,80r9.
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6.8 NVSETUP FAIL (?TS1 =2)
Checksumn test on the set-ups held in EEROM

Problem may be caused by turning power off with unit in “Supervisor” meode. Fault ean
be cleared by pressing "Initialise” with the unit in "Supervisor” mode. If fault persists

after this, then this indicates a hardware fault on the following components:-

Fault: IC190rICs7,80r9.

8.9 SYNTH. FAIL(?TS7 =1)
Indicates a fault on the synthesiser (pch 18).
Fault: Peh 18 not present, or IC1 is defective.

6.10 HF SYNTH FAIL(?TS8 = 1}
Pcb not present, or 10301 failed.

6.11 GEN. FAIL(TS5 = 1)
Indicates a fault on the generator peb 15.

Fail Codes:
1 Pcb 15 not present, or IC1 or IC6 failed.

6.12 HF GEN. FAIL(?TS86 =1)
Pcb not present or IC102 or 1C103 failed.

6.13 CH.1 FAIL(TS9 = 1)
A write/read test has failed on RAM IC114 on analyser 1 (pch 10). The test is similar to
that applied to the processor RAM (see Section 6.2). Other than the RAMs themselves,
the fault may be due to [C101, 106, 204, 113,

6.14 CH.2 FAIL(EZTS10 = 1)
Asfor'CH.1 FAIL' in section 6.13 but on Analyser 2 (pcb 10).

6.15 CHIAFAIL(?TS15=1)
Current analyser on 1260 only.
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CTRL FAIL(?TS11 = 1t 6)
There is a fault on the analyser control peb (peb 17).

Fail Codes:

1

2

Pcb 17 is missing, or there is a fault on IC100 or IC101.

The analyser eontrol circuitry has not been set to IDLE. The idle state is indicated
by address 3B00 containing 00, and should appear after the following sequence: -

1. FFH written to address 3B01.
2. FCE written to address 3B00.
3. SC'H written to address 3B0O.

The fault may be due to 1C2, 101, 103, 104, 113, 118,122, 123, plus any fault
which causes the cycle counter to run.

The analyser contrel cireuitry has failed to start a measurement, after the following
test sequence:

1. 28H written to address 3B00.
2. 68 written to address 3B00.

After a delay produced by a repeated loop instruction in the microprocessor,
address 3B00 should contain C1,

The fault may be due to IC2, 101, 102, 103, 104, 112, 113, 118,121, 122, 123, plus
any fault that prevents the cycle counter running.

The carry bit has not been removed, or the measurement is no longer enabled, after
the following test sequence:

1. E8 written to address 3B0.
2. 68 written to address 3B00.
3. Address 3B00 checked for 40.

The fault may be due to IC101, 103, 104, 113, 118, 122, 123.

The measurement has not been stopped, or the microprocessor has not been notified -
by FIRQ.

The microprocessor checks for these conditions by waiting 3 milliseconds after
completion of the previous test, then examines address 3B00 for 81.

The fault may be due to 1C2, 104, 112, 113, 117, 118.

The measurement has not been disabled, or the carry has not been removed, after
the following test sequenece:

1. E8 written to address 3B00.
2. 68 written to address 3B60.
3. Address 3B00 is checked for 00.

The fault may be due to IC101, 103, 104,113, 118,122,123,
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8.17

FRONT PANEL FAIL
This message indicates a fault in the front panel interface eircuitry. The faults which
may oceur are listed below, each under its respective query code and fault number.

?7T812=1 After waiting for a predetermined time, the main microprocessor, on pch 22,
has received no reply to a self-test instruction sent to the front panel microprocessor,
IC101. Alternatively, the reply has been corrupted and is not in the expected format.

Other than IC101 itself, the fault may be due to ROM 1C111 or RAM IC113, or to a defect -
in any of the components connected to the front panel address and data buses,or in the
connections to the front panel,

?7T513 =1t0 2 A faulthasbeenfound during write/read tests made by the front panel
microprocessor on its RAMs. The tests are similar to those deseribed for the peb 22
RAMs in Section 7.2.

Fail Codes:
1 Microprocessor internal RAM is fauity.

2  External RAM IC 113 is faulty. The fault may also be due to IC 107,
108, 102,103,104, 105

?TS14 =1 A fault has been found during the checksum test made by the front panel
microprocessor on its ROMs (IC111, 112, and 113). As well as the microprocessor itself,
and the ROMs, the fail codes given below may alse be due to defects in IC 107(d), 108 (e,
114(a,d), 102, 103, 104, 105(a).

THE PROCESSOR PCB LEDS.

Four LEDs are mounted along the top edge of the Processor pcb 22, One of the functions
of these LEDs is to light up in sequence as the tests comprising the TEST routine are
made. The sequence is shown in the table below.

If ¢he instrument is unable to complete one of the tests for any reason, ie, it cannot
achieve a valid pass or fail result, the routine cannot terminate correctly and a lock-out
condition may occur. In this event, the state of the LEDs indicates the last completed
test,

D104 D103 D162 D10l COMMENTS

MSB LSB

0 0 a 0 EPROM test starte

0 0 0 1 EPROM completed

0 0 1 0 RAM test ecompleted

0 0 1 1 Timer test completed

0 1 0 0 Program memory/GPIB fests completed
0 1 0 1 SET UP memory test completed
0 1 1 0 Synthesizer test completed

0 1 1 1 HF Synthesizer test complete

1 0 0 0 Generator completed

1 0 0 1 HF Gen completed

1 0 1 0 Analyser tests complete

1 0 i 1 Analyzer control tests complete
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FOREWORD

Chapter 5 contains information on individual printed circuit boards. Where
appropriate, a simplified bloek schematic diagram is included.

Throughout the text, a '[Bar]’ convention is used, where applicable, to indicate an
active Lo state of a signal line ,eg:

FIRQ/Bar]

(the active Lo Fast Interrupt Request)

" 'Phls is identical to:

FIRQ
{The latter will be found more-usually on the schematic diagrams that accompany the

circuit deseriptions).

In addition, some of the 1255-60 cicuits include signals whose active states are
implicit in their titles, eg:

R/WBAR



KJT/1255-80/1
[Chap. 5]

2.1

INTRODUCTION

5.4

FRONT PANEL INTERFACE (PCB 2)

Refer to Circuit Diagram 12607502, Sheets 1 to 3.

The front panel interface permits local operation of the instrument via its front panel
keyboard and display.

The interface scansg the keyboard for commands, encodes these into ASCII format, and
sends them to the main processor via a serial link. Analysis data, operator messages,
and softkey menu data, received back from the main processor via the serial link, are
_decoded. from-ASCIL into-display. format to. produce.the appropriate.characters on a

vacuum fluorescent display.

Fig. 5.2.1 is a block schematic diagram of Pcb 2.

100k Hz j

+ 4

GATING

[ DLVEN A

[ PRESENT

POWER
SUPPLY

+18Y ™

GATING

ACH CLOCK

F— RESTSART

MGDE SELECT

To Main Processor
{Board 22)

=

2.2

BEEPER

AC 9y rmg.
Ap  ontov de¢

+ 60V

MICROPROCESSOR
6841

R

PORT DATA

DECODE

|

|
ENABLE

oheartonte:

T

¢ K2
K1 WoiaTeH

30-BiT SHIFY REGISTER

ANODE {DOT) DRIVES

DISPLAY

TGR'D {DIGIT) DRIVES T .

BLANK

BLANK

Fig 5.2.1 Front Panel Interface

MICROPROCESSOR CONTROL

A A
cK32
-
AUTO
BLANK
(IF CK2 FAILS)

All data transfers through the front panel interface are processed by the type 6801 front
panel microprocessor. The microprocessor program is contained ina 32k X 8-bit
ROM. An integral 128 X 8-bit RAM serves as a scratchpad memorv and where
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necessary, this is augmented by a separate 2k X 8-bit RAM. The primary function of
the 2k X 8 RAM is for data buffering.

The keyboard and display logic is treated by the microprocessor as simply another
memeory area and the associated location addresses are are to be found on the device
control map (see Table 5.2.5e on Page 5.9). Timing for the display refresh logic is
controlled by a 16-bit programmable timer within the microprocessor. Display refresh
gating signals and PORT DATA are output through the /O port. The fimer and the I/O
Port are each accessed through the microprocessor "on-chip' registers,

Communication between the front panel interface microprocessor and the main
processor takes place via a serial Hink. This link is serviced at the front panel end by an
asynchronous serial interface.within the front panel-microprocessor: ~ A-CTS (Clear To
Send) is routed to the main processor via bit T of the I/0 Port. The serial interface, also,
is accessed through an 'on-chip' register.

2.3 MEMORY ADDRESSING-
Table 5.2.5 includes memory maps defining the various areas of memory used by the
front panel microprocessor. Each area is enabled by a unique block decode that is
performed on address bits A3, A6, A7, A14 and Al5 by Address Decode.  Address bits
AQ to Al13 are commonly used by all memory areas to select individual memory
tocations.

2.4 KEYBOARD INTERROGATION
The keyboard contains a matrix of pressure-activated keys, as listed in Table 5.2.1.
Each row of keys is enabled in sequence by the keyboard enable signals W0 through W7,
which are selected through the [Bar] KEYEN locations in the Device Control Area.
When a key is activated it causes the related keyboard output, A to H, to go Lo (0V).
The outputs of unactivated keys are maintained Hi {+5V).

Keyboard
B C D £ F G H
Inputs
W0 F1 F2 3 4 F5 Select Select -
Up Down
Wi Generator.. Analyzer.- - Sweep Bisplay Flotter Data - Scale Status
Menu Menuy Menu Menu Menu Cutput Limits
W2 Recycle Single Sweep Piot Plotter View Vernier  Store
Hold Axes Fite Recall
Menu
W3 Exp. Clear 6 9 5 8 4 7
wa Enter + - 3 . (Dec. Pt} 2 g 1
W5 Self-test Pause Execute Learn Break Local - -
Cont.
W6 - - - - - - - -
w7 - - - - - - - -

Table 5.2.1 Keyboard-matrix Switch Relations
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2.5

5.6

DISPLAY OPERATION

The vacuum fluorescent display of the front panel interface contains 40 pairs of
characters, as shown in Fig 5.2.2. Fach character is in the form of a dot matrix
comprising 5 x 7 individually controllable elements. The elements are excited by the
display logic to produce the required echaraeter.

IR NN N RN AR RERNERRNEERE

A %

103 et

Not Used

Fig 5.2.2 Display Configuration.

The general construction of the display is shown in Fig 5.2.3, which views the top left
hand corner of the display from the front. Each dot matrix comprises 36 phosphor coated
anode plates, formed on an insulating anode base. In front of each matrix pair is a wide
mesh grid and in front of the grids are the eathodes, comprising 6 low femperature
filaments at approximately 700 °C.

Characters are enabled by making the associated grid positive (+50V) with respect to -
the cathode, or disabled by making the grid negative (-10V). Individual dots are made to

fluoresce by making the anode potential positive (+ 50V} with respect to the cathede.

Dots required not to fluoresce have the anode potential made negative (-10V) with

respect to the cathode.

Display characters are selected by the PORT DATA held in a 40 bit shift register. The
port data contains 39 logic '0's, and a single logie '1' that is shifted at a frequency of
approximately 80Hz to enable each pair of display grids in succession. The selection
frequency of 80Hz is sufficiently high for the viewer’s persistence of vision to make it
appear that all characters are displayed simultaneously. ANODE (dot) data, for the
character pair to be excited, are held in seven 10 Bit Shift Registers. The outputs of
these registers are common to all character pairs. Each of the anode data registers holds
the data relating to a specific pair of dot matrix rows, as shown in Fig5.2.4.
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2.6

5.7

Anode Base

e
7

[T~ Phospher Coated

Anodes

Evacuated
Glass

Filament
Envelope Grid (Cathode)

Fig 5.2.8 Display Construction

DISPLAY REFRESH TIMING

The timing of the display refresh sequence is shown in Fig 5.2.5. For each character pair,
10 CK1 pulses are required to enter the dot column data into the seven 10-bit Shift
Registers. This data is intended for the next character pair in the selection sequence.and
does not yet appear at the register outputs. After the tenth pulse, the blank signal is
asserted to disable the currently selected GRID output. A CK2 pulse then occurs to latch
the new anode data at the register outputs and to increment the contents of the PORT
DATA register (0Bit Shift) so that the next character pair is enabled. The [Bar] BLANK
data signal is then negated to exeite the anodes in accordance with the anode data.
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Register 1

Register 2

Register3 — 4

58
B
Not Used
—P4 35 34 33 32 31 Row 18
30 29 28 27 26 Row 28
-
25 24 23 22 21 Row 3B
20 19 {] s 17 15 | etc
15 14 13 12 11
e et e it
e 39 8 7 6
5 4 3 2 1
0 9 8 7 6 Column
Mo
A
Not Used
g 35 34 33 32 3t | Row 1A
39 29 28 27 26 { Row 2A
25 23 23 22 21 Row 3A
P e oy T, E———
20 19 18 17 1 etc.
135 14 13 12 1
10 9 8 7 [
5 4 3 2 ]
5 4 3 2 H Column
No.

Fig 5.2.4 Anode Data Storage.
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3.1

3.2

POWER FAIL DETECT (PCB 5)

INTRGDUCTION
Refer to Circuit Diagram 12607505,

"The power fail detect board, Pcb 5, monitors the ac input supply of the instrument.

Within 10ms of the supply failing or being switched off, the POWER FAIL output of Pcb- -

51is taken Lo, viz, OV, to alert the main processor. The main processor then has 5ms to
perform its power fail routine. When the ae supply returns, or the instrument is
switched on again, a delay of >>200ms occurs before the POWER FAIL output is taken
Hi. This allows-the de supplies-of the.instrument and the.synthesiser crystal oscillator
to settle before the main processor begins the power up routine.

CIRCUIT DESCRIPTION.

Operational amplifier ICla compares the outputs of a pair of full wave rectifiers,
D1/D2 and D3/D4, each of which is driven by the centre-tapped transformer T1. The
output of D1/D2 charges capacitor C4 and therefore provides a reference voltage (via
zener diode D5) for the inverter input of amplifier IC1a. The same rectifier output also
provides the de supply for Pcb 5. A period of >10ms without an ac supply is reflected at
the output of rectifier D3, D4 and allows the non-inverting input of amplifier ICla to
approach 0V. This causes the output of amplifier ICla, and hence the output of
amplifier IC1b, to also approach 0V, switching FET TR on. This action causes the
POWER FAIL ocutput to go Lo.

On power up, the R-C network R6, R7 and C2, at the non-inverting input of amplifier
IC1b, allows a- delay of > 200ms to elapse before the POWER FAIL output is taken Hi.

Note On some 1255-60 models, the power fail detect circuit is located on the power
supply unit pcb.
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4 HIGHFREQUENCY ANALYZER: VOLTAGE INPUTS (PCB 10)
4.1 INTRODUCTION
Refer to Circuit Diagram 12607510, Sheets 1to 7.
The high frequency analyzer converts the voltage signal to be analyzed into digital
form and under the control of the analyzer controller {Pcb 17), stores the resultant data
in an onboard RAM. The digital data are subsequently retrieved for analysis by the
main processor. High frequency demodulation signals for frequencies > 655.35Hz are
received from the HF synthesiser (Pcb16). A block diagram of the analyzer is shown in
Figh4.1
INTEGRATED MEASUREMENT
HF HET ( FROM BOARD 16} DATA TG MAIN PROCESSCR
HF INPUT —1
Hi — — —]
INPUT QVERLOAD HETERODYNE | 12kHz LOW f___§ HETERODYNE
Lo —P COUPLING | DETECTY — MIXER PASS AC COUPLING
FHLTER DATA BUS
i ? TRANSCEIVER
\ < PRE Vf  CLOCK &
CONTROL i % JE—
REGISTER +5LUG
T RANGING ADC +GLUG
: & - GLUG
TOMAMN
PROCESSOR™ | ™" \ip3T OVERLOAD
STATUS ] OVERLOAD
REGISTER GAYING OVERRANGE
AMALYZER INTEGRATION
BOX ADDRESS FROM
— ANALYZER CONTROLLER
L———> FIRQ TO ANALYZER CONTROLLER (PCE 18)
Fig. 5.4.1 High Frequency Analyzer
4.2 AC/DC COUPLING (Sheet 4)
Input eoupling is selected via relays RL401 and RL402, with the relays energized for
dc coupling. The relays are controlled from the D4 inpuf to the Analyzer Control
Register (ACR) resulting in DC/AC BAR 1 and DC/AC BAR 2. outputs from relay driver
IC209 (Sheet 2).
For frequencies > 65.536kHz, ac is automatically selected.
4.3 SINGLE/DIFFERENTIALINPUT (Sheet 4)

The signal input configuration, either single or differential, is selected via relay RL403.
This relay is controlled by the D2 input to the ACR. When D2 is present, SINGLE is
output to the relay via driver, IC 209.
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4.4

4.5

4.6

4.9

4.8

FLOATING/GROQUNDED SHIELDS (Sheet 4)

The input shield configuration, either floating or grounded, is switched via relay
RL404, This relay is controlled by the D3 input to the ACR. A D3 input resultsin a
SHIELD output to the relay via driver 1C209 (Sheet 2).

OVERLOAD DETECTION (Sheet 5)

An overload is registered either by a logic '1" on the HETOL1 output of IC 504a or by a
logie '0" HTL2BAR output from IC503a . . Both signals are routed to the overload
detection eircuit (Sheet T), where they produce an OVERLOAD signal. This signal is
routed to IC207 (Sheet 2 ) to cause a fast interrupt request (FIRQ [Bar]) which is
routed, via the motherboard, to the microprocessor on Pch 22.

OVERLOAD PROTECTION (Sheet 4)

Overload protection against high inputs is provided by TR401, D401 and D402 and for
low inputs, by TR403, D405 and D406. These components limit the input swing to
approximately = 5V with respect to ground. -

HETERODYNE OPERATION (Sheet 4)
The Hi and Lo input signals are buffered and applied across R435 in such a way as to
produee a current difference in the drains of dual FET TR405 equal to:

V-V, Y1560 amps

The diodes of IC406 are driven by a squarewave signal, derived from Pcb 16, which
contains a component at the frequency F - F

F_ = analyzer measurement frequency.
(Above 65535kHz F_ is always fixed at 393.216Hz2.)

The driven diodes switch the anti-phase currents in the drains of TR405 to the input of
filter IC407 and produce at the filter output (TP402) a signal which has a component at
the analyzer measurement frequency F_. Most of the other products of this mixing
process are attenuated by the filter, before being rejected by the correlation process of
the analyzer.

The gain of the mixer stage at the frequency F_°, depends partly on the feedback of filter
IC407 and partly on the heterodyning used. to convert the frequency F ‘to F_. Table
5.4.1, shows the relationship between ¥ and F_, and the mixer gain, for each generator
output frequency range. Note however that the peak voltage of the mixed signals at
test point TP402, is always twice the peak input voltage.

HETERODYNE COUPLING (Sheet 6)

Above 1.1MHz, ac coupling is used to remove any de offset caused by the HF Mixer
{heterodyne). Selection of either ac or de¢ coupling is via relay RL 601, which is
controlled by the ACR D1 input. The inputto relay RL601, HETC, is via driver IC209.
(Sheet 2).
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4.9

Table 5.4.1 Mixer Characieristics
F. Range Fregquency Mixer
0 9 Ratio Gain
Fo < 300Hz Fo 2
300 = Fy < 655.36Hz Fg + 31 4+q
655.36 < Fy < 6353.6Hz Fg + 6% d+m
6553.6 5 Fp < 32768Hz Fy = 199 4+q
32768 = Fy < 65536Hz Fo + 251 4+n
65536 = Fy <32MHz’ 393.216Hz 41t
RANGING

To keep within the input range of the analyzer's analog-to-digital converter (ADC) viz,
600mV (2 x 300mV), the signal for analysis is passed through an amplifier/attenuator
chain (Sheet 6). The gain setiings of this combination are seleeted by the main
processor, via data lines D5, D6 and D7, which sets range bits RO, R1 and R2 of the
ACR, IC201 (Sheet 2). Details are given inTable 5.4.2.

Table 5.4.2 Range Settings & Bit Codes

Range Codes
Range Atten {R2} Gain (R1) Gain (R0} R2 R1 RO
30mv x 1 x 10 %1 0 ¢] 1
300mVv x1 x1 X1 0 1 H
3V %31 x1 x 1 1 1 H

If the input voltage is too high for the range selected, the analyzer sets the 'overrange’
bit (bit 0) in the analyzer status register to logic '1' and sends the FIRQ/Bar/signal.

During autorange selection, the main processor selects the most sensitive range that
will not result in an overrange reaction. The overrange indicator bit is cleared by the
main processor on read’. Further intercupts are inhibited until the overload is gated
and bit 1 on the control register is set Lo.



KJT/1255-60/1 5.16

[Chap. 51

410

Table 5.4.3 below summarises the settings of the analyser control register, [C201
(Sheet 2). The use of this register is described in Sections 4.1 through 4.8.

Table 5.4.3 Analyser Conirol Bit Settings

Bit 1 ' Function
DO Enable O/L Clear O/L in status Overload signal
on FIRQ register enable and clear
Disable - - Enable. - ACcoupling selecty w70 -
D1 [HETC} [HETC] above £5.535kHz
D2 Single . Differential Single or diff. input
select
D3 Grounded - - Floating Grounded or
floating sig. shields
select
D4 D AC AC/DC coupling

select. {(Always ac
above 65.535kHz)

DS %1 x3 ROinputamp gain
D6 x1 x10 R1inputamp. gain
D7 x0.1 x1 RZ inputamp. atten.

ANALOG-TO-DIGITAL CONVERSION
The analyzer's analog-to-digital converter (ADC) uses a 'voitage-to-time' conversion
technique.

A forcing waveform.:V_, applied to-one input of an integrator, gives the sawtooth .
waveform shown in Fig 5.4.3. This waveform is compared with two reference levels
(+50mV and -50mV) to produce positive and negative 'glug’ pulse trains from the
comparator cutputs. The difference between the widths of positive and negative glugs
is directly proportional to the input voltage. To obtain a time count representative of
the input voltage the glug pulses are used to gate the clock input (¢) to a counter. The
elock count, accrued over a defined period, is a measure of the voltage applied to the
ADC input
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To ensure that the integrator output is dynamically balanced about zero, the glug
pulses are also fed back to a current switching network at the integrator input. This
network produces a switched reference current at the integrator summing junction,
which exactly balances the input signal current.

Forcing
Waveform
Zero input Applied EgigggnCEE
To integrator, :
integrator ~—— eel
Ogtput_ . r‘\ CRRTTET T PEL LTI CPRTRPRES Al _+ ______ ug

-VE input Applied
S 4 To integrator. . .

-VE Glug

Fig:5.4.2 ADC Waveforms.

With zero volts applied {o the ADC input, the sawtooth swings between approximately
+300mV and -300mV and is symmetrical about the zero line. Hence the positive and
negative glug pulses have the same width (shown by bold lines in Fig 5.4.2). A positive
or a negative voltage applied to the ADC input displaces the sawtooth and produces a
corresponding variation in the glug pulse widths. The shaded area in Fig 5.4.3
represents the glug states with a negative input to the integrator. The difference
between the negative and positive staies is detected by gating the glug pulses together
and using the resultant waveform as an enabling envelope for a 12-bit clock eounter .
(ULA).

There are three discrete states for the glug outputs. These are shown in Table 5.4.4
overleaf.
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Table 5.4.4 Glug Output States

Integrator Output ~Glug [Bar] + Glug[Bar] + Glug

< +ve ref. fevel Hi Hi Lo
zero level Hi Lo Hi
< -veref level. Lo ) Lo Hi

4.11 UNCOMMITED LOGIC ARRAY (ULA) -
The ULA consists of a.glug gate controlling the clock input to.a:12-bit counter. : Clock -
pulses are counted until'a PRE V| signal arrives to latch and preset the counters. The
PRE V, signal triggers the external control circuit to accumulate the 12-bit result in
RAM using an 8-bit adder.

A block diagram of the ULA is shown in Fig 5.4.3 below:

+VE GLUG
TETUE COUNTS .
+GLUG Ge 2 2 amcounter
GATING.
PRE VF
S 1zmiTLATCH

; 8,
R 8 BIT ADDER
‘Q%%%_f— 2 s

£ ; ‘éﬁé
- s8I i o
SR zero ] 2 S
BUFFER %ggg : B
o RIS

ADDRESS -
DECODE

-

i

I
-1

|
-

1

i
- BLUG sy

i

1

1

i

H

i

E

k

4

3

3

E

}

t

1

1

1

1

1

1

i

1

!

]

]

I

]

B i e i s e P 4 M§ Ackbress

TO MAIN

ANALYZER INTEGRATION RAM PROCESSOR

BOX ADDRESS ¥ROM
ANALYZER CONTROLLER
(BOARD 18}

Fig 5.4.3 ULA Operation
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412 MEASUREMENT INTEGRATION
The composition of a measurement result is shown in Fig 5.4.4. The result consists of
104 blocks of glug counts: each block is accrued over a one hundred and fourth of the
period of analysis and is stored in a uniquely addressable "box’ in the analyzer RAM.
These are the discrete time-based data from which the main processor computes the
analysis result.

L
P

Zero Bytes 12-Bit Glug
i |

| I [
Byte Address - | ] I I ]
Defined by I —
addressblts *-—-wn ....... ;—— _________ ¢ _-—--_._.*m-m.”.-‘-—*--
AIA 2 -1 i i i il 1 | R

E |

[
5-Byte box

Fig 5.4.4 Measurement Integration

For each cycle of analysis, each analyzer RAM box contains a number of PRE V, defined
glug counts. The number of counts varies according to the frequency of analysis. Ata
frequency of 300Hz for example, there are 3 counts, whilst at a frequency of 3Hz, there
are 300 counts.

Prior to a measurement, each RAM box is set to zero by the main processor. The
measurement begins when the analyzer receives a measurement enable signal,
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MEASEN [Bar], from the analyzer controller, together with the first box (and byte)
address.

The capacity of each RAM box is five 8-bit bytes. Byte addressing is used in
transferring the glug counts from a 12 bit lateh, via an 8 bit adder, to the selected box.
The sequence is shown in Fig 5.4.6.

PRE V? l i
s IR s N e W

T R T . 01 @y o
BYTE i 101 (5 - 00 i —
ADDRESS : {Byte A} i {Byte B) ; {Byte O
ENABLE - I : ! ] i I l l '
¢ Fetch ! i Fetch ! o Fetch ! :
[
oA Yioe PC i
+ 3 ! I
la—  FetchA' —i%—  Fetch8' ~mi<— FetchC
; E ! i
i ! ! i
i , Store 1 ! Store © Store L
- A . pel ! .
I 1A+ A BB A v C+B 1
t ' ; “ : ' '
NUMBER IN RAM i E il p_jJI_ ¢ || || i
NUMBER TO BE {_zero A zero § zero  Jfzerojf 8’ l A
ADDED
SUM 1 E+D" ) D+ I c+8" I+ +a" I A+aA |
CARRY D" c 8" A"

Fig 5.4.5 RAM Read/Write-Sequence

Following a SET 0 pulse, together with a PRE V, pulse, the analyzer controller outputs
the address of the least significant byte in the first box (Box 0) and holds the R/'W/Bar]
line Hi (= read analyzer RAM). After an address settling delay, the controller takes
the MEASEN [Bar] line Lo to enable the RAM, this allows the value held in the least
significant eight bits of Box 0 and the value held in the glug clock counter to be added
and stored by the adder. Whilst maintaining the same box/byte address, the controller
then takes the R/W/Bar]/ line Lo. This allows the value stored in the adder to be written
into the RAM and completes the transfer of the first byte of glug data.

The RAM read/write sequence continues, as shown in Fig 5.4.5, by adding the value
contained in the four most significant bits of the glug count latch to the second byte of
Box 0, together with any carry from the first addition. Since the most significant byte
of the glug count contains only four bits, the remaining four bits are made up by the 8
bit zero buffer, which is addressed at the same time as the analyzer RAM.
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The remaining three bytes of Box 0 have zero added to them from the zero buffer,
together with any carry from the previous add operation.

For each subsequent PRE V, pulse the byte addressing cycle is repeated and carries are
passed from byte to byte by the adder.

At the end of each box period the analyzer controller increments the box address to start
filling the next box.

Measurement integration continues for the number of eycles that the main processor
writes into the 'eyeles' count register of the analyzer controller. If only one cycle is
specified, the measurement will stop when the 104th box is filled. If 'n' cycles are

. specified, then the box address.is.returned to zero at.the.end of each successive analysis

cycle, thus allowing glug counts to be acerued as shown in Fig 5.4.5.

The main processor-accesses the data stored in the analyzer RAM by taking.the -
appropriate RAMEN/Barf (RAM enable} line 1o, addressing the RAM via the analyzer
controller; and strobing the RAM with the STR[BarJ/CLK line.
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5.1

5.2

5.3

HIGH FREQUENCY GENERATOR (PCB 14)

INTROUDUCTION
Refer to Circuit Diagram 12607514, Sheets L to 7.

The high frequency generator (Peb 14) is simply a wide-band amplifier at the generator

output that provides power amplification for signals from the low frequency Generator ..

(Peb15) and the high frequency synthesiser (Pcb 16). The amplifier has a floating -
output; differential currents are produced to give an output voltage or current which
may be referenced to any voltage within the compliance range of the output stage. In
the context of Pcb 14, the terms 'high frequency’ and low frequency’ refer to frequencies
above and below 65kIz respectively.

DIGITAL CONTROL ANDSTATUS SECTION
Refer to Sheet 1.

Control signals for the relays on Peb 14 are stored in register IC101. Two other ICs,
{C107 and 1C109, shift the levels of the control signals while IC108 drives the relay
coils.

The remainder of the digital section gives overload warning to the system, If either a
common mode overload (COM MOD OL/Bar]} or a generater overload (GOPOL [Bar)
occurs {or is cleared) then IC105A or IC105B is clocked to the state Q@ = Lo. This results
in a Lo FIRQ [Bar] signal, which indicates to the system that an event has oecurred on
one of the boards. The system then polls each board in turn to find the one which has
registered the event.

The FIRQ/Bar] signal stays Lo until the system responds by taking READ/WRITE
BAR high and DEVEN4 Lo. This prompts the board to take two actions. First, the S
[Bar] inputs to IC105A and IC1058 are taken Lo, forcing their outputs Hi to release
FIRQ{Bar]. Second, the output buffers of IC102 are enabled, giving a 'l or '0" as
appropriate. IC104A appliesa 'l1" to the 7D input of IC102 to show that a FIRQ has been
made. A 'l'at the 2D input of IC102 indicates a common mode overload, whilst a '1" at
the 3D input indicates a generator overload.

VOLTAGE-TO-CURRENT CONVERSION
Refer to Sheets 2 and 3.

The circuits on Sheets 2 and 3 convert single-ended voltage signals to differential
current signals for low and high frequencies respectively.

Low frequency signals are referenced to a dc bias voltage, BIAS 5 VIS, through 1C204
and TR201. RL201 feeds low frequency signals to IC202. When the circuit is working
with high frequencies the low frequency input (i.e. the input to 1C202) is clamped to
ground.

The voltage difference between the positive inputs of 1C202 and IC201 is level shifted to
give the same voltage difference between the positive inputs of [C205 and IC206. This
results in a redistribution of the currents flowing through TR210 and TR211, such that
the current from the left current source decreases by 2mA/V (where V is the voltage
difference between the input to 1C202 and the BIAS 5VFS input) and the current from
the right current source increases by the same amount.

For the high frequencies, the signal input to the base of TR302 causes an increase in the
collector current of between 0.3mA/V and 3.0mA/V, depending on frequency. The
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5.4

5.5

collector current of TR305 decreases by the same amount. These signal currents are
capacitively coupled to two fixed current sinks, comprising essentially 1C302/ TR307B
and IC303 / TR307A . The current sinks are cascaded by TR306A and TR306B

respectively.

The voltages of the signal current source are monitored by a pair of limit detectors.
Detector D302-D307, TR308 responds to voltages higher than +3V, whilst detector
13308-D313, TR309 responds to voltages lower than -3V. If either condition arises the .
COM MOD OL [Bar] signal goes Lo and flags an error warning to the system. . -

HF AGC LOOP
Refer to Sheet 7.

Board 16 provides the loop with a high frequency input signal of approximately
constant amplitude (560mV rms). This signal-is applied to R701 and TR701, which -
form an input attenuator. . The attenuator, which has increased linearity due to the
network TR702, R704, R707 and C702, is controlled by a dc voltage from the amplitude
comparator.

IC703 and 1C704 form an amplifier with a gain of -100, whose output follows two paths.
On one path the signal amplitude is compared with the amplitude of the low frequency
{reference} input. The dc voltage which results from IC702 is dependent on the
difference between the two amplitudes. This veltage controls the collector current
through TR703, which in turn provides the control voltage for the h.f input attenuator.
The other amplifier output path is through a switched attenuator, which consists of
RL701, RL702 and the R720 resistor network. An attenuation in keeping with the
amplitude range of the output signal is selected by the signals AGC1 and AGC2. The
three values selectable, 0dB, -20dB or -40dB, together with the 20dB variation of the
low frequency input amplitude, give an overall range of 60dB.

The AGC loop continues to operate even if the output from the system is in the low
frequency range, but under these conditions its output is disconnected at RL301.

OUTPUT AMLIFIER

The cicuits shown on Sheets 2 and 3 of the circuit diagram, produce the differential
current signals that are needed to give a floating output; a simplified circuit is shown
inFigh5.1.

When 11 =12 and 13 =14 there should be no output voltage because [5=16=0. However,
any difference between 11-12 and 13-14 results in a net current 15(=16) which gives rise
to an output voltage (if the generator is in voltage mode) of V(H1)-V{Lo} = 10000*15.

The FLOAT OFFSET potentiometer (RV302) varies the voltage of the floating ground
with respect to the fixed ground. The OUTPUT OFFSET potentiometer (RV301) is
used to set V(Hi)-V(Lo) =0,

A resistor is connected between the floating ground and the fixed ground to return any
difference in current between 5 and 186.

A simple schematie of the compound amplifier is shown in Fig 5.5.2; for circuit details
refer to Sheets 4 and 5 of the circuit diagram.

The bias power amplifier (Sheet 5) has a de gain of approximately X100 (set by R503,
R506 and C507) which decreases to unity for frequencies above 2Hz. The output of
this amplifier provides the power rails for the signal power amplifier and so affects the
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Fig. 5.5.2 Compound Amplifier Schematic
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5.7

5.8

output of that amplifier. This allows the signal amplifier to be powered on lower supply
voltages than the bias gignal at the output.

In constant voltage mode, the output is defined by the 10k feedback resistor R405
whereas in constant current mode, it is defined by R404, R540 and R405,

BIAS AMPLIFIER

The section of circuit consisting of TR5O1, D501, D502, C505 and TR503 can be
considered as an operational amplifier with a level-shifted output. Bias inputs are
applied to the amplifier through R501 and are amplified by a factor of 100 at de. The
amplifier output drives two emitter follower stages, whose output levels are displaced
by approximately 15 volts, the the zener voltage of D503 minus 2 X Vgg. These stages
power the supply rails for the signal amplifier. This arrangement allows the range of
output bias to be large whilst reducing the power dissipated in HF transistors TR 509
and 510.

SIGNAL AMPLIFIER

The signal current amplifier consists of a two-stage zero-offset complementary follower.
Input signals are capacitively coupled and are applied through R514 and R518 to the
bases of TR506 and TR507. These transistors in turn drive the complementary output
pair TR509 and TR510, The centre point between the emitter resistors, R531 and R532
provides the zero offset output.

CURRENT OVERLOAD .

Rail current is sensed on resistors R529 and R534. In the event that the current
exceeds approximately:140mA; transistor TR512 or TR513 (depending on the polarity
of the overload) will conduct. This will limit the base drive current to TR508 and -
TR5611 and at the same time, shut off the current in the opto-diode part of IC 501 or 502.
When this oceurs, GOPOL [Bar] will go to a logic 0 state, an interrupt will ocear and
an appropriate message will be displayed.
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LOWFREQUENCY GENERATOR (PCB 15)

INTRODUCTION
The low frequency (LF) generator produces a stimulus signal for a system under test.

To produce this signal, the LF generator receives a digital drive signal (PRE GEN),
frequency range information and synchronisation signals from the synthesizer
(Pch18).
applied to the system under test..

Control data from the main processor define the following generator output signal
parameters:

stimulus signal amplitude,
stimulus signal waveform,
bias amphitude,

bias polarity,

eeop

The signalis power-amplified by. the HF generator (Pcb14) before being . -~

A simplified block diagram of the LF generator is shown in Fig 5.6.1.

PreGen —] P
o P

Potarity Signal
Select Amgé&ude

Fig 5.8.1 Generator

s

MAIN CPU

Divid iy, | Single ROM & wr | potarit Signal
WA er 53 ﬁf%& Square wave DAC iy Switchigg » Amggtcude
Buffer
¥ l
i ' TO 30ARD
Bias REF Bias Mo 14
polarity ®| Amplitude
switch DAC
A
Control Bias
REG Register
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6.2 SIGNAL PROCESSING
The PRE GEN signal is gated with the clock {(¢) signal. The resultant stream of gated
clock pulses,dg is used to drive divider "A".

. The division ratio of Divider 'A'is set in accordance with the frequency range selected
in the synthesizer. {Refer to Table 5.9.1 in Sect 9). Outputs from Divider 'A’ are the
polarity switching signals and a sequence of 9-bit addresses for the sine ROM. -~ -
Digital sine values from the sine ROM are converted into analog form by the reference
digital-te-analog converter {DAC). Since the sine ROM contains positive sine values
only, the waveform of the resultant signa!l is uni-directional (see Figs 5.6.2a).

To obtain a signal of the correct form, with negative and positive balf-cycles, the output
of the DAC is processed by a polarity switching amplifier. This produces the signals
shown in Figs 5.6.2b The output of the polarity switching amplifier is applied to the -
reference input of the signal amplitude DAC, where it is combined with the amplitude
data written into the generator amplitude register by the main processor.-
a. Output of
Carrier/Ref
DAC{IC201)
b Outputof. -
Polarity
Switching

Fig. 5.6.2 Sine Generation

Bias and bias polarity are defined by data written into the bias register by the main
processor. This data ig converted into analog form by the bias DAC and the resultant
'bias' signal is output to Peb 14.
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6.3

DIVIDER’A’ OPERATION
A block diagram of divider 'A’is shown in Fig 5.6.4. The function of the divider is:

a. to address the sine ROM at a rate that will preduce a stream of sine values at
the required analysisfrequency.

b. to provide quadrature information for polarity switching:

The sine ROM contains a single quadrant of sine data, comprising 390 positive values.
These values are accessed sequentially by addressing the sine ROM from the output of
an up /down counter. This produces a sequence of positive sine half-cycles, of which the
alternate half-cyeles are inverted in accordance with the quadrature count (see Fig
5.6.2a and b. up/down counting, also, is controlled by the quadrature count.

For each ¢, pulse (¢ & PRE GEN) the value stored in the up/down counter is
incremented/decremented by the addition of a preselected value from the addend ROM.
The addend value is selected by the R6{Bar] and R7/Bar] lines. On frequency ranges 0
through 5, the addend value is 1. On range 6, the value is 5 whilst for range 7 and
above, the addend value is 10, This gives a division ratio of 1560 for ranges 0 through
5, and 312 and 156 respectively for ranges 6 and 7. For all other ranges , the division
ratio is 156. The addend and reset vaues contained in the addend ROM are listed in
Table 5.6.2.

On frequency ranges 0 through 5, every sine value is accessed ; onrange 6, every fifth,
and on ranges = 7, every tenth value, In each case, however, there is ample
information to define the required sinewave.

Quadrant data is stored in the quadrant counter. This counter is incremented by the
*==* output of a comparator that compares the contents of the up /down counter with a
preselected quadrant, defining value stored in the 'end of count’ ROM. The quadrant
defining and reset values are listed in Table 5.6.3.

Table 5.6.2 Addend Memory Map (IC108)

Address Data Address - Data
00 19 AX
to XX 1A 5X
08 1B EX
09 1C XX
to FX 1D 5X
0B 1E AX
oC XX 1F 1X
oD

to 00

OF

10 XX

il XD

12 X9

13 XB

14 XX

15 XD

16 X9

17 XB
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Increment and
Reset
ROM

— o —
3-Bit Up /Down Counter

4 MSBs

22
1 MSB
et I
GRS o .
e 3
T SiNE ROM

POLARITY SWITCHING

End of Count
RCM

Quad. }—— PRESQD
Counter
LAST GEN A

Fig 5.6.3 Divider ‘A’ Detail

Table 5.6.3 'End of Count’ Memeory Map (IC109)

Address
00
¢l
02
03
04
05
06
07
08
to
iF

Data
XX
]y

19

03

XX
TA

6D

84

XX

X' is the 'don’t care’ state and is se$ to zero.
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6.6

HF OPERATION .

A reference signal is required by the HF synthesizer (Pcb 16) when operating in high
frequency mode (=65.536kHz). This sinusoidal reference signal is taken from the
output of the polarity switching circuit. The signal is used as the reference input for the

high frequency phase-lock loop on Peb 16.

RELAY SWITCHING CIRCUIT |
A control signal is provided for the 1260 current-to-voltage converter (Peb 31)0 This
signal is used to switch the 50Q / 5kQ range resister.

POWER SUPPLY CIRCUITS
Two floating power supply circuits are provided. One is not used, the other provides
power to the 1260 current-to-voltage converter (Pcb 31).
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7 HIGH FREQUENCY SYNTHESIZER (PCB 16)

7.1 INTRODUCTION
Refer to circuit diagram 126075186, sheets 1 to 4.

The high frequency (HF) synthesizer provides drive signals for the HF generator
{Peb14) and for the voltage and current analyzers {Pebs 10 and 10 + 31 respectively).

A simplified schematic of the HF synthesizer is shown in Fig. §.7.1.

Basically, the synthesizer consists of two phase-locked loops, a generator loop and a
heterodyne loop. The first provides the drive for the HF generator and the second for
the analyzers.

The range of frequencies required by the HF generator is 656kHz to 32MHz. This is

obtained from the HF synthesizer by mixing the output of a. 60-90MHz voltage
controtled osciliator (VCO) with a crystal-controlled reference frequency.

method which mixes the signal down to a lower frequency (393.216Hz.)

Select 'n' {10, 100, 1000}

A 4

PREC Phase D?\”d@ by
—®»—} Detector n
Counter

1

&

Squarer

Loop

Filter VCO 1 )
f Gen.
{ ot 35MHZ -
"’ Fifter
Ref.
- .
QOsc. L —
6OMHzZ -

LoOD

\

f Het. .

35MHz
Filter

TMHz
s Filter - V{02 Filter

5

Phase
Detector <t Squarer

393.216Hz
—+_

Fig5.7.1 HF Synthesizer Schematic.

Inorder to measure at these higher frequencies, the signal analyzers use a heterodyne
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GENERATOR LOOP {Sheet 1)

The 60MHz reference outputs, F REF1 and F REF2, are taken to the signal input of
mixer [C103 via a filter to remove harmonies; these would otherwise give rise to
unwanted products in the mixer output.

VCO1 is an LC oscillator tuned by a hyper-abrupt diode, D101. The oscillator output is
an EClL-type square-wave. . After attenuation to appoximately 200mV p-to-p, this is
fed to the local oscillator input of mixer IC103.- The mixer output is filtered to remove
products above 36MHz, then amplified to approximately 1.8V p-to-p by IC104. This
signal is connected to the generator board via PLG. The output signal is then further
amplified (X 11) by IC108 and finally squared-up to T'TL levels by IC113.

In this form the signal drives decade dividers IC106 and IC 107 to give outputs 1/10,
1/100 and 1/1000. The appropriate division ratio is gated by IC109 to the input of phase
detector IC105. An extended version of PREOQ is taken from IC306 and used as the
reference input.

The phase detector generates positive or negative error pulses, of fixed amplitude and
variable width, on pins 2 and 13 of PLG. When the frequency is locked, the width of
these pulses is proportional to phase error, otherwise the output is correctly phased to-
enable pull-in. The pulses are combined with PRED to give a small offset ; this avoids
the phase detector dead-band around zero. The resulting pulse is taken to the loop filter
IC111b via switched input resistors which optimise the loop response for each range.

Normally the VCO frequency exceeds the reference frequency and increasing the VCO

frequency increases the output frequency. However, if the VCO frequency falls below

reference frequency then the reverse is true and the loop will have positive, instead of

negative, feedback. The output of IC111b latches at its negative limit with the VCO

frequency:-at minimum.. Comparator IC111a detects this situation. If the output

voltage falls below -10V it forces the phase detector input lew, simulating a low’
frequency, until the filter output has regained a safe value {(about -8V}, In normal

aperation IC111/1 remains negative.

After a small amount of additional filtering by R122 and C116 the filter output becomes
the control voltage for the VCO. The control voltage may be measured on TP102. A
swing of -8V to + 10V gives a frequency range of approximately 60-80MHz.

HETERODYNE LOOP (Sheet 2} .

The heterodyne phase-locked loop used here is simpler than that of the generator since
there is no divider-and the low mixer output frequency makes filtering and squaring
easier. The frequency range required for VCOZ is so small that a VCXO can be used.
Lateh-up is prevented by TR201 driven by comparator 1C206a.

RANGE CONTROL (Sheet 3)

The H¥ synthesizer receives control signals from the data bus in a way similar to that
of other boards in the instrument. Most control signals are at TTL level but to drive the
filter input range switches, comparators IC304¢ and 1C304d are used to provide level-
shifting. Similarly, IC304b enables the ECL buffers for the HI heterodyne output.
When high frequency is not selected, the LF heterodyne drive from pcb17 is gated
through to PLD, E and F. S3P302 and SP301 select either PREO or a squared-up sine
input from peb15. Normally SP301 is linked. . IC310 generates signals at 8kHz and
400kHz to keep the HF system running during LF operation. 1C309 selects these as
required.
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OUTPUT MIXER AND REFERENCE OSCILLATOR (Sheet 4)

The output of VCO2 is taken to the signal input of mixer 1C401. The attenuated output
of VCO1 is taken to the local input of this mixer and the difference {requency, fie, is
taken from the output via a filter which removes frequencies above 35MHz. The
triangular waveform so obtained is squared-up by ECL amplifiers which are part of
1C402. For frequencies above 65.535kHz, this output is routed, via IC 403, to PLE and
F and hence by cable to the Pcbl0 voltage analyzers and (where applicable) current
analyzer (Pcb10+31).

For frequencies below 65.535kHz, the HF drive is inhibited and 1C403 is driven by the
LF heterodyne signal. Note that below 655Hz, the latter is a dc. level, ie, no
heterodyning takes place.

The 80MHz oscillator is based on a 60MHz 3rd overtone erystal with an ECL gate. This
device is used as an amplifier. The circuit is very similar to the VCXO (refer to sheet 2
of the circuit diagram) but a trimmer capacitor, CV401, is substituted in place of the
varactor diode. The trimmer is adjusted to allow for tolerances of the two 60MHz
crystals.
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ANALYZER CONTROLLER (PCB 17)

INTRODUCTION

The analyzer controller receives measurement command signals from the main
processor, and measurement synchronisation signals from the Synthesizer. In response
to these signals, the analyzer controller provides common control signals for the -
analyzers .

When a measurement sequence has been completed the analyzer controller issues a fast
interrupt request (FIRQ). The main processor is then able to read the measurement
data from the various analyzers by accessing the appropriate analyzer RAM.

The basic operation of the analyzer controller can be followed with the aid of the block
diagram below. During a measurement the analyzer controller outputs an enabling
signal to the analyzers and a sequence of storage addresses for the analyzer RAMs. On
measurement completion, when the main processor asserts a particular RAMEN lire to
access an analysis RAM, the RAM address output of the analyzer controller is inhibited
and the RAM address output of the main processor is used instead. -

Address
Decode

Device
#% Address
Highway

DEVENG

PRESENT

Status

Control Registers Registers

g
DO-D1 =
wgggy

HF
mode
40.9 kHz

!

Asynch,
Box
Counter

Cycle

15/3/15
Divider
{Divider £}

Nl

Synch
Box
Counter

PRE-ANAL.
{Pre-Box)

PRE-GEN

R CHANGE —

Range
Change
Stretch

(Triggered
by control
register)

Counter

Measure
Control

’)-——— MEASEN

PRE Vs

RAM Address to

AnalyzersviaPlug B

,w%

Analyzer RAM
Address Select

Byte
Address -
ing

Fig 5.8.1 Analyzer Controller.
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RAM Address From Main
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MEASUREMENT CONTROL

Measurements can be commanded singly or repetitively, in blocks of 'N" eyeles. The

number N [Bar](=256-N}is written by the main processor into the analyzer controller

cycle register and is transferred to the cycle counter at the beginning of each

measurement.

A 'single’ or a 'repetitive’ measurement is defined by bits D6 and D5, respectively, in

the analyzer controller control register.. These bits act through the command queuing .

circuit shown below.

R Change D
M,
{Control bit D3) . :
3 _ £nable
_ CLR EE;"! i box and
_I_.— D Q D Q g cycle
counters
IC113a IC112b IC112a
M, ] 8 i Enable _
(Control bit D6} « o 84 K measurement
PR
@

Cycle count
complete @

Fig 5.8.2 Command Queuing Circuil,

Bits D6 and D5 act at the clock and preset inputs, respectively, of bistable IC113a. A
'single’ command clocks HC113a to the measurement priming state, [Bar/ Q=Hi, which
can be cleared on 'eycle count complete' ; a 'repetitive’ command however, holds IC113a
in the measurement priming state untii bit D5 is cleared by the main proeessor.

Bistable IC112b in the queuing circuit. is . dependent on the . R CH D{Bar] output of.
range change streteh.. A change in the synthesizer frequency range causes the RCH D
[Bar] signal to go.Lo for eight Pre-gen pulse periods. Hence a measurement:can be
started only after the synthesizer has settled down. The range change delay is
triggered by the microprocessor writing to bit 3 of the control register.

The first Pre-gen pulse that oceurs without 2 Lo R CH D [Bar/ signal present clocks a
Hi measurement priming signal to the Q output of IC112b. A Hi enabling signal is thus
sent to the box and cycle counters via {C118a and the cycle counter, previously set to
FF, is allowed to produce a carry on the next carry from either the synchronous or
asynchronous box eounter. The resultant carry from the eycle counter has four effects:

1. the eycle counter is loaded with the two's complement value of the required
eycle count,

2. for a single measurement, IC113a is preset to the "stop measurement’ priming
state, QfBar] = Lo,
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3. the Hi Q output of IC112b is clocked to the Q output of IC112a to enable the
measurement,

4. afast interrupt request (FIRQ) is sent to the main processor to signify that the
measurement has started.

For a single measurement, IC113a is simultaneously set to the Q [Bar]=Lo state, in
preparation for stepping the measurement.

On completion of N cycles a carry from the cycle counter causes another interrupt
request to be issued to the main processor and, in the case of a single measurement,
clocks IC112a to the "stop measurement’ state, Q=Lo.

For repetitive measurements 1C112a continues to be clocked to the Q=HIi state,
because M_holds IC113¢ Q [Bar/ in a Hi state, and an interrupt request is issued to the
main processor at the end of each N cycle count.

ANALYZER RAM ADDRESSING
Fach analyzer RAM address consists of two parts; a box address and a byte address.

Box addresses are output from the synchronous box counter, which is enabled by:

1. the output of the 15/3/1.5 divider, to determine the rate at which the box
addresses are incremented and;

2. the PRE V_signal, to establish synchronism with the measurement integration
process in the analyzer.

Synchronism of the box address count with the zero degrees reference point is achieved
with the SET 0 signal. This sets a base count of 152 (98 ) into the box counter, which is
incremented to 255 (FF, ) to cover the 104 (68 ) box addresses.

A full box address count, ie, 104, covers one complete measurement cycle, therefore the
carry output of the synchronous box counter can be used to increment the cycle counter.
This is normally the case at analysis frequencies greater than 4Hz. At frequencies
lower than this, however, the cycle counter is ineremented instead by the output of the
asynchronous box counter.

The asynchronous box counter is incremented in synchronism with the synchronous
box counter, but can be set, via control bit DO, to start its count from any box address.
Hence, a measurement can start anywhere in the analysis cycle, ending at the same
point in the next cycle. The result, however, is still referred to zero degrees. This is
demonstrated in Fig 5.8.3. Asynchronous measurements are selected with control bit
Di.
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Zero ]

Degrees Asynchranous Box Addressing
Reference .

Final
resultin

analyzer
RAM

Fig 5.8.3 Asynchronous Box Addressing.

Byte addresses are output to the byte address counter. This consists of a counter, ICY,
which which divides the ¢ clock frequenecy by 4 to define the duration of each byte
address period and a down counter, IC3 (driven by IC9) which controls the byte address
and RAMread/write (R/ W/Bar/}lihes,

The timing of the byte address counter is shown in Fig 5.8.4. The byte addressing
sequence shown covers a read/write operation for each of the five bytes of a
measurement data box and oceurs once for each PRE V_pulse.

PRE V; r—I /7

SR
o [ T
W
" [T

IC4d ofp I I
ICta o/p I r

Fig 5.8.4 Byte Address Timing.
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Prior to each PRE VF pulse the byte address counter is locked in a non-operational
state, with the CARRY/{Bar] cutput of IC3 Hi and the CARRY output of IC9 Hi. A byte
addressing sequence begins when a PRE V_ pulse sets IC9 to a count of 12 (C). 1C9
then counts up on the ¢ clock to produce a carry and to preset itself to 12 (C,) on every
fourth pulse. IC3 divides down on the carry output of IC9 to step througn the byte
addresses and associated read/write states. During the byte address changeover
periods the analyzer RAM is disabled by the Hi output of IC1a.

HIGH FREQUENCY OPERATION (=65.536kHz) -

Control bit 2 from the control register selects between high and low frequency
operation. Aj high frequency, measurements are taken at a fixed frequency of
393.216Hz. 'The HF /LF control signal is used to switch the multiplexer (IC127) so that
the SET 0 /Bar] signal is disabled and counters IC106 and 1C108 are always enabled to
count. These counters therefore increment whenever the PRE VF signal from Pcb18 is
present. (Thisis arranged to be a constant 40.9kHz signal when in HF mode)

The cycle is complete when 104 clocks have been received from peb18, thus giving the
393.216Hz measurement frequency. The SET 0/Bar]signal is related to the generator
referenee frequency (which varies between 6.5kiiz and 65kHz in HF mode). This is
asynchronous to the 393Hz measurement frequency and therefore must be disabled to .
prevent the SET 0 [Bar] signal from resetting the analyzer box address at random
points in the waveform.
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9.1

9.2

LOWFREQUENCY SYNTHESIZER (Board 18)

INTRODUCTION

The low frequency (LF) synthesizer provides a digital drive signal for the LF generator
{peb 15) and drive signals for the analyzer and analyzer control boards (pcbs 10 and 17
respectively). These signals are derived from a 10MHz (10.468983MHz) crystal
oscillator by a series of frequency dividers. The basic interconnections between the LF .
synthesizer and pcbs 10, 15, and 17 are shown in Fig. 5.9.1 below.

Frequency Data
From Main
Processor

a.ﬁ
S %.}}“

Pre-Gen Generator . System .| Analyzers

{Pcb15) 1 under | —] {Pcb10)
et g

Synthesizer
(Pck 18)

Analysis Signals

Analyzer
Control
{Pch 17}

Fig 5.9.1 Synthesizer - System Interfacing

FREQUENCY CONTROL
Control data for the frequency divider chain are taken from the frequency and range

conirol registers of the LF synthesizer, which are loaded by the main processor.

Table 5.10.1 shows. how the frequeney and range data act on the frequency divider
chain to produce the required output frequencies. The frequency value produces, at the
output of the frequency divider, an enabling ‘envelope’ for the range divider. This
envelope encompasses a number of clock (¢) pulses proportional to the frequency value.
The range value sets up the division ratios in the remainder of the divider chain.
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Range

68

BA

5A
(any*

9.3

Table 5.9.1 Division Ratios of. Signal Generation and Analysis Dividers

Range Dividers

Max. Freq. “LF/HF  LF Het. -
A 8 C D E F G H
32MHzZ 156 - - - - 1 1000 - HF OFF
(20MHZ)*
6.553599%MHz 156 - - - - 1 100 - HF OFF
£55.35999kH 156 - - - - 1 10 - HF OFF
65.535999kH 156 251 156 251 1.5 1 - 1 LF ON
{199)* (199)*
32.767999kHz 312 199 312 199 3 1 - 1 LF ON
1%.999999kHz 312 199 312 199 3 1 - 1 LF ON
&1 (613*
6.5535999kHz 1560 61 1564 61 15 1 - 1 LF ON
6.5535999Hz 1560 3 1560 31 15 10 - .10 LF ON
soy O O 3y n (OFFY
299.99999Hz 1360 50 - 1 3 10 - 1 LF OFF
65.535999Hz 1560 50 - 1 15 100 - 1 LF OFF
6.5535999Hz 1560 50 - 1 15 100G - 1 LF OFF
not used - - - - - - “ - - -
655.35999mHz 1560 50 - 1 15 1000 - 1 LF OFF

* 1255 only. Other values apply to 1260.
Y

LOWFREQUENCY HETERODYNING (RANGES 5,6 AND7)

In order to keep within the specification of the analyser ADCs, the frequency of the
signal for analysis on frequency ranges 5 to 7 is divided by a heterodyning process
{refer to the table above).

The heterodyne configuration of the frequency divider chain is shown in Fig 5.9.2. For
every 'n' ¢ pulses entering the clock input of divider B, a single pulse one ¢ period wide
is produced. An example of the resulting signal (S8IGNAL B) is shown in Fig 5.9.3. An
inversion of signal B, SIGNAL B [Bar], is ANDed with signal A and the resulting
signal, SIGNAL C, is used to control the response of divider C. Without the SIGNAL B
{Bar] input, divider C would count the same number of ¢ pulses as divider A; with it,
however, one ¢ pulse in 'n’ is 'nibbled’ out. On each of the frequency ranges 5 to 7,
divider C has the same division ratio as divider A, the ratio therefore, between
frequencies D and E, is n-1:n. For the frequency difference output of the mixer, this
gives a ratio between signals F and E of 1:n, which is the required division ratio of the

signal for analysis.
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Fig 5.9.2 Low Frequency Heterodyning Configuration
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Fig 5.9.3 n-1/n Frequency Division Process
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./ 1A

Pre Gen Last Gen
. O S DS POR. — SYNTHESIZER
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A

Fig 5.9.4 Circuit Configuration For Pre (0 Signal

9.4 PHASE REFERENCE
A zero degrees reference point for the analysis is provided by the SET 0 [Bar/ signal.
This is a delayed, and in the case of the heterodyned frequency ranges, a divided down
version of the PRE 0 fBar] signal.

PRE 0 fBar] is derived, on the LF synthesiser board, from the LAST GEN [Bar] output
of the LI generator (pcb 15). (LAST GEN [Bar/ occurs on the carry from divider A,
when:this is clocked to:-the address of the negative-lo-positive cross-over point of the
data eontained in the sine ROM.)

The circuit configuration used to obtain the PRE 0 [Bar/ signal is shown in Fig 5.9.4.

9.5 PHASE COMPENSATION

Time delays introduced by the generator output amplifier, the analyser input
armplifier, and the analyser ADC, would, if not compensated for, produce a phase error
in the analysis results. Delay compensation $akes the form of delay 1 (A and B} and
delay 2. These have the effect of delaying the phase (SET 0 [Bar]) and other analysis
synchronisation signals by the same amount-as the above mentioned inherent delays
and therefore they neutralize:the effect -of the:inherent delays on the analysis.- The
software calibration removes any residual phase errors.

9.7 HIGH FREQUENCY OPERATION (RANGES 8to 10)

When operating in high frequency mode, analysis takes place at a constant frequency
{393.216Hz). The generator frequency is synthesized in the usual way, the PRE GEN
signal being used to enable the generator waveform to step. Pcb 17 requires a clock
signal, which is at 40.9kHz. (393.216Hz X 184) to step the analyzer box counters. This
signal is derived from the 10.468983 MHz crystal by a divide by 258 circuit (IC130 and
1C128). A maultiplexer is then used to select this signal instead of the normai PRE V;
signal and this is output to pch 17 via the PRE Vi bus line. The PRE V¢ signal is used to
clock the analyzer box address on pebl17. The same signal is used to trigger the
analyzers to aceumulate new data, from the ADC, into the analyzer box RAM.
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10

10.1

10.2

10.3

10.4

10.5

10.6

10.7

MAIN PROCESSOR (PCB 22)

INTRODUCTION

The main processor responds o any valid local or remote commands to set up and
supervise the operation of all other boards in the instrument. It also performs the
software routines which permit measurement data to be analysed.

Fig. 5.10.1 is a block diagram of the main processor. The memory available to the
main processor is shown on the memory maps in Table 2.1 {a to g} in Chapter 2 of this
manual

MEMORY ADDRESSING

The various areas of memory, mapped in Table 2.1 are enabled by the bloek decodes
performed on high significance address lines by the address decode. Individual
locations within each area are selected by the less significant address lines. -

COMMUNICATION INTERFACES
The main processor communicates with several devices by means of asynchronous
communication interface adapters {(ACIAs). These devices include the front panel
interface {(pch 2) and any external device connected to the serial port.

Communication with devices on the general purpose interface bus (GPIB} [IEEE 488} is
achieved via the GPIB interface.

STATUS LEDs

The status of the program being executed by the main processor is indicated by means
of four on-board LEDs. (The significance of these, for test purposes, is explained in
Chapter 4, "Self Test'}.

POWER FAIL PROTECT

Control and 'File' data are stored in the battery sustained RAM, and are therefore
retained, for a minimum of 100 hours, during power- down. The validity of the stored
data is checked by means of a "checksum’ that the main processar calculates on power- -
down and re-calculates on power-up. A-battery back-up conirol ensures that the RAM
is disabled immediately the checksum is stored, and is enabied smoothly, on power-up, -
prior to the operation of the main processor being reset.

EEPROM ;IC19 and 21

Programs, maehine set-ups and functions, can be stored in electrically-erasible PROMS
(EEPROMS). This memory is write-protected by a keyswitch on the rear panel and
cannot be modified unless the keyswitch is set to 'supervisor' mode.

The data in EEPROM is retained permanently, even with the unit switched off for long
periods,

EEPROM; 1C20

One of the EEPROMS, 1C20, is used for the storage of calibration data and is write
protected by a separate switeh (52) which is located on peb 22. Execept when calibration
is being carried out, the switch is set to "'normal’ to protect the calibration constants.
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10.8 PCB22SWITCHES
The bank of switches on pcb 22 are for diagnostic / calibration purposes and should
normally be in the "up’ position.
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11 BINSORT INTERFACE (PCB 30)

11.1 INTRODUCTION
The binsort interface, pch 30 interfaces between the 1260 impedance analyser and
_ecomponent test and binsort handlers. Under control of 1260's binsort facility, the
interface outputs control signals to a handler and decodes signals coming from the
handler. These signals step the components in synchronism with measurements taken .
by the 1260. The interface can detect a handler that is in open loop mode and can react
to aninterlock signal from the handler.

The main processor generates a 5-bit code, whose value depends upon the result of a
measurement. This output is decoded by the binsort interface as a 'bin selection”. The
interface controls 16 parallel lines and a 2-state selection extender line, permitting
the selection of upto 2 > 16 (32) bins. The interface can operate using either +5V
or +15V .lines and . either positive or negative logic. The combination used- is".
determined by the program f{rom the main control register. .

The binsort interface can be programmed to step 'n" components before interrupting
the main processor for a measurement. Components stepped in this way will be sorted

into bin number 1.

Fig.5.11.11s a simplified block schematic diagram of peb 36,

CLK
LOGIC
LOGIC "
Decision
Logic HI/LOBAR >
EOS ; Handler
Lo
F YW Y & —
DEVEND ENABLE ‘? T 508 Interface
P
EOM INTERLOCK
R/WBAR ] Interface.’ 508
. INTERLOCK
A
CLK —¥ PR +18V 45V Vs
PRESENT 4] . FIRQ/IRQ I I
O LEVEL :
FIRG < » Signal
Level

Fig 5.11.1 Binsort Interface Schematic.
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11.2

5.52

MICROPROCESSOR (pP) INTERFACE
This part of the pch contains the control and status registers, ICs 1 to 5. The registers
have the following functions:

Address Decode. This IC decodes the address lines A0 and Al, the R'WBAR
line and the DEVEND{Bar/ line. The DEVEND/Bar/ line gives the registers
an address offset of 3BD0y; .

IC1

1C2 Component Step Count Register. - This 'write only' register is- located at
address 2 + offset. It controls the number of components stepped between -
measured components,
IC3  Bin Selection Register. This 'write only' register is located at address

0 + offset. It defines a bin line to be asserted for the component just measured.

1C4
+ offset. The bin functions of this register are as follows:

Bit Function Comment

0 Board Enable If set to 1, the board is enabled and can
interrupt the main precessor on the FIRQ
[Bar]line.

A component has been measured and the
resulting decision has been writfen to the
bin selection register.

1 Decision Ready

2 Handler signal 0 =+5V, 1= 4+18V.

drive level

Main Control Register.: This 'write ¢nly’ register is located ataddress -~ 1 .

3 Bindrive signal 0 = Asserted line is driven low.
logie 1 = Asserted line is driven high.
4 Selection {0 =Sets high HI/LOWBAR to 1 for upper
extender logic 18 bins.
1 =Sets HI/LLOWBAR to 0 for upper
1 6 bins::
5 End of sequence O =Asserted EOSisdriven low
logie 1 = Asserted EOS is driven high.
6 Interlock logic 0 == Measurements are enabled with
INTOUT set to 0.
1 =Measurements are enabled with
INTOUT set to 0.
7 Start of sequence 0 = Measurement or component

logic.

stepping initiated if SOS driven low
1 =Measurement or component stepping
initiated if SOS8 driven high.
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1C5

Bit

LOGIC

5583

Main Status Register. This read only' register is located at address
0+ offset. The bit functions of this register are as follows:

Function Comment Mapping

INTOUT Reflects state of INTOUT line . Do

ERR Set if control logic detects an error D1

S0S Reflects state of SOS line D2

Not used Connected to ground D3-D5

IRQ Set to indicate that board generated D7
arequest on FIRQ {Bar/line

. Test-. "Connected to ground.. This line used PRESENT -

in 'board present’ test. {Bar]

The logic section controls the test sequencing and the decision decoding. The functions
of the ICs which make up this section are as folows:

1Co

1C6-8

IC13b,

l4a-c

IC11

I1C10

Decodes the least significant four bits of the bin decision into 16 parallel
lines.

The component stepping section, ICs 7 and 8 count from 'n"to 0 - to step'n’
components. IC6 provides the reload when 0 is reached, or when a new
count is programmed.

Gating logic to inhibit interrupts to the main processor during stepping of
components.

Provides a reset signal to the bin selection register (IC3) when a reset
oceurs or when the [Bar]SOS line is asserted. This ensures that stepped
components are sorted into bin 1.

Generates interrupts to the main processor under the following conditions:

a. SOS{Bar] is driven low, indicating that a component is waiting to
be measured.

b. SOS{Bar] is driven high before a measurement has been completed
(ie, before EOM has been set by the main processor). The handler is
in open loop mode.

¢. INTOUT is high.

This IC also provides the EOS signal to the handler The line is driven highwhen EOM
is set by the main processor and stays high until SOS [Bar/is driven low again.

Note. If the interlock is to be disabled, then split-pad SP1 should be made.
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11.5

HANDLER INTERFACE
Pcb 30 includes the handler interface. This interface drives the handler signal lines.
The functions of the ICs in the handler interface are as follows;

1C21-25 These ICs provide the signal inversion for negative or positive logic.

1C18-20 These two ICs are output signal drivers with open collector outputs.
The outputs are pulled up by 47k resistors to either +5 or + 18 volts.

IC17 This IC is an input buffer for the SOS/Bar/ and INTOUT lines. The
input is compared with +1.6 or +9 volts to determine the logic state of
the lines.. These inputs are protected by the diodes clamping them to
ground and VS and the 1k series input resistor.

SIGNAL LEVEL

Peb 30 includes 1C16:and'RL1, . These.componenis provide the drive levels of either - . - .

+5V or + 18V.for the handler interface section. . The drive levels -are also aceessible to
the handler via-the V&iline This line‘is fused with a 500mA anti-surge fuse mounted
on the interface peb.
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12.1

12.2-

CURRENT-TO-VOLTAGE CONVERTER. (PCB 31

INTRODUCTION

The 1260 performs current analysis by first converting the current input signals into
equivalent voltages and then measuring these with a voltage analyzer. Software is
then used to scale the voltage outputs into appropriate current values for display.

The conversion facility is provided by current-to-voltage converter, peb 31, whilst
voltage analysis is achieved using a peb10. ( Sect. 4 refers}. The combination (pcbhs 10
and 31} is termed the ‘current analyzer’. The current analyzer permits. current
analysis over the range 200pA to 100mA.

Inputs to the current analyzer are via a single BNC. The input amplifier has a floating
ground to permit in-circuit measurements with systems which are not ground
referenced. In practice this means that the outer of the BNC input connector can be - :
floated by up to 0.4V away from ground potential.

Combining a current analyzer with a voltage analyzer permits impedance

measurements to be made. Fig. 12.3 is a simplified diagram of the impedance
measuring circuit.

CIRCUIT DESCRIPTION
Fig 121 is a simplified circuit of the current-to-veltage converter.

Ry

re— -

Al
+
I Vo = RFi

Fig.12.1 Current-to-Voltage Converter - Simplified

[

Since amplifier Al takes negligible input current, all the injected signal current flows
through the sense resistor Rp. The output voltage is then measured then scaled (via
the software) in order to display current. The value of the sense resistor is varied
depending on the selected current range. The equivalent output voltage ranges of the I-
t0-V converter are matched to the input ranges of a pcb 10 voltage analyzer. Values are
summarised in Table 12.1

The input impedance of the I[-to-V converter is determined by the value of R;. The
values have been chosen to reduce the error voltage appearing at the input to the
converter whilst still limiting the input current. (An error voltage would result in
current errors which could not be measured).

In practice, the performance required of amplifier Al cannot be provided by a single
device. Fig. 12.2 shows the practical circuit which uses three amplifier stages.
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Table 12.1 I-to-V Converter Input/Output Ranges
TPUT RANGE
INPUT RANGE (RMS) SENSE RESISTOR(2) ouTPU
{RMS}
6pA 5000 30mV
60pA 5000 300mV
600RA 5000 3V
smV 50 300mV
B0mA 50 3V
Sense Resistor
M |
Input
i Resistance AC Coupling
L] ﬂ 2 Vout
I
Source
L follower &
] : parallel
emitter
- followers

S ; —\\\
Ic103
/
LE Amplifier;

provides d¢
- offset
correction

Fig. 12.2 Current-to-Voltage Converter - Practical Circuit
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Z Test

Gen. Anal. ] (Pcb31 +
Pcb10)

Fig 12.3 Impedance Measurement Technique
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1 TEST EQUIPMENT

Power Supply Test

Flash/eontinuity Tester

DVM

Power Supply Load Card 12506003
Mains-fail test box 12506002
Variac

e & PO

Final Calibration

Flash/continuity tester.. . ..
DMM Schlumberger 7060E
Oscilloscope

Extender Card 12500508
Counter timer

Calibrator Fluke 5200

Test Set 12606001

Power Meter W & G EPM-1 with TK-10 Test Head .
Power Supply Floating 0 to 60V

& & 5 OO &S

Functional Overcheck

DMM Schlumberger 7060E

Counter timer

Calibrator Fluke 5200

Test Set 12606001

Power Meter W & G EPM-1 with TK-10 Test Head
Silent 700 terminal or equivalent

Power splitter and 2x50£) matched terminators

S e




2.1
2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10
2.11
2.12
2.13

2.14

2.15

2.16

6.2 CSB/1255-1260/3
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POWER SUPPLY TEST
Take out all the PCBs except PCB 5 and disconnect the display.
Flash test on mains Hve and neutral to earth @ 1500V de.

Check that the resistance from any of the following points to the earth pin on the mains
connector is less than 0.5Q:

Fan guard
Exposed screws on the rear panel
BNC outers on the rear panel

Check that the fuse inserted is rated @ 1A (anti-surge).

Measure the resistance across the link for 115V [this is on thePower Supply Board next
to the mains input] checking that with switch. set to 115V the resistance is less than 19
and with the switch set to 230V the resistance is greater than 20kQ.

Set mains select switeh to 230V.

Insert the PSU load card into the SKA9-SK B9 position on theMother Board and set
the switehes on the load eard to off. Connect the 1255 mains lead to the variac o/p set to
230V.

Switch on the mains and the 1255, Monitor the 5V rail on the load card and adjust the
potentiometer nearest the 5V output on the Power Supply te give 5,00V 0.01V.

The new. version of the power supply load card does not have agwitch "C".  When
using this card ignore all references to switch "C" in the following tests:

Check the following voltages (measured on the Power Supply Load
Card) with switches A, B, C and D all off:

Voltage Limits

+ 5V 49V {0 5.1V
+18V 17.5V to 20V
-18V -1T.5V to-20V
+24V 23.5V to 25.5V

Repeat test 9 with switch A on.

Repeat test 9 with switches A, Band C on.

Set the mains to 252V and repeat tests 3, 10 and 11.
Set the mains to 198V and repeat tests 9, 10 and 11.

With switches A, B and C still on, measure the 5V rail and momentarily operate
switch D; the 5V rails should be 4.8V Set switch D off, but leave A, B and C on.

Momentarily short the 5V to 0V and check that the power supply recovers.
Connect the 1255 as shown in Figure 1 with the Test Box switches set to "Trigger

Normal” and "Supply Switching”. Using the oscilloscope, adjust the Test Box Delay so
that the 1255 is switched off at the peak of the mains cycles.



CSB/1255-1260/3 6.3
[Chap. 6 Part A}

2.17

2.18

2.18

2.20

2.21

2.22

Check that POWER FAIL on PCB 5 is given approximately <10msec after the mains
has failed.

Check that the 5V rail holds up to a minimum of 4.75V for at least 8msec after
POWERFAIL is asserted,

Set the Test Box Switch to "Trigger Invert” and check that there is at least 200msec
delay from the point at which the power comes on to the POWER FAIL going back high..

Switch Off. Replace the fuse by a 2A fuse and sel the variac output and the 1255
mains selector to 115V, Switch on and repeat tests 9, 10 and 11. Set the Variac to 126V
and repeat paragraphs 9, 10 and 11.

Set the Variac to 90V and repeat paragraphs 9, 10 and 11.

Repeat test 14

Repeat test 15

Repeat test 16

Switch Off. Replace the 1A fuse and'set the 1255 back to 230V operation. .
Replace the rest of the PCBs.

The Power Supply is now fully set up.

SET UP PRIORTO.SOAK.

This section is not required for this manual.

SOAKTEST

This section is not required for this manual.
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FINAL CALIBRATION

Calibration should be carried out at a constant temperature in the range 17 - 23°C

SAFETY CHECKS

These checks should be carried out if they have not already been done, as in Section 2.
This would oceur for example in an old unit if it was being re-calibrated after a period ¢
of time or after repair work had been underiaken

Take out all the PCBs except PCB b and disconnect the display
Fla.s.h test on maiﬂs live an.d neﬁtrai to earth @ 1500V dc

Check that the resistance from any of the following points to the earth pin on the mains
connector ig less than 0.58:

Fan guard
Exposed screws on the rear panel -
BNC outers on the rear panel

Check that the fuse inserted is rated @ 1A (anti-surge) for 230V or 2A for 115V
operation

Measure the resistance across the link for 115V {this is on the Power Supply Board next
to the mains input] checking that with the switeh set to 115V the resistance is less than
18 and with the switch set to 230V the resistance is greater than 20k£.
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5.2

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.3

5.3.1

5.3.2

PRELIMINARY TEST

Before testing check that the connections are as in figure 1.

Switch on and set the Generator output to give a 3V, 400Hz signal. Connect this fo
both Channels 1 and 2 and take several measurements displaying the Channel 1
readings. Ensure that the readings on the 1255 are not scattering and that they are
3v:0.3V

Repeat 1 displaying Channel 2

Set the frequency to 100kHz and take several readings to ensure that the result
=3V 0.3V and does not scatter by more than 20 bits. .. . .

Repeat 3 displaying Channel 1

Leave the unit switched on for half an hour before starting calibration

LF GENERATOR CALIBRATION (PCB 15)

Switch off, disconnect the cables and put PCB 15 on an extender card. Switch on and set
up the following:

SELF-TEST Initialise {TT1]
With a DMM on DCV measure the voltage from TP4 to TP1. Adjust RV203 for 0V* 2mV
Measurethe voltage from TP5 to TP1. Check for 9V 10mV

This completes PCB15 calibration. Switch off and refit PCB 15 into its slot and
reconnect the cables,
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5.4.1

5.4.2

5.4.3

5.4.4

5.4.5

5.4.6
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HF SYNTHESISER CALIBRATION (PCB 16)

Switch off and put PCB 16 on an extender card. NOTE The cable from PCB 15 to PLH
must be connected. Switch on and set up the following:

SELF-TEST Initialise [TT1]
Set up the following:
GENERATOR Frequency 66kHz [FR66E3]

With the oscilloscope check that the waveform on TR201 collector (can) is a
+5V square wave. with. period 2.54msect 0.1msec.. . :

For status B issue A boards or later issues:
Monitor TP201 with the DVM and set CV401 to obtain a reading of -3V to + 0.5V, -
For older boards (status A}; -

With the DVM check that the DC voltage on TP201 lies between -6V and +6V.

Set up the following:

GENERATOR Frequency  20MHz [FR20E6]

Disconnect the cable from PCB 16 PLH and connect 2 32KHz £100Hz 5V £+0.1V rms
sine wave to PCB 16 PLH. With a DMM on DCV moniter TP102 wrt ground. Adjust
LV101 (under:.the middle screen) to give a voltage of +10V £0.4V.

Set up the following:

GENERATOR Frequency 66KHz [FR66E3]

Reconnect the cable from PCB 15 to PCB 16 PLH. With a DMM on DCV monitor
TP102 wrt ground. Check the reading is between -6.5V and -9.5V.

This completes PCB16 checks. Switch off and refit PCB 16 into its slot and reconnect all
cables.
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5.5 ANALYSER (VOLTAGE) CALIBRATION (PCB 10)

NOTE These fests are best carried out with the front panel
raised by one hole so that the cables reach

5.5.1 _ Switch off and fit PCB 10 channel 1 onto an extender card with the screen removed.
Set up the following:.
SELF TEST Initialise {TT1}
ANALYSER
NEXT Input piff  [IP1,1]
SINGLE .. L . [SK]

With a DVM set to ohms measure:

Measure Reading Comment
Hi to shield 1MQ +10kQ Input impedance *
Lo to shield 1MQ £10kQ Input impedance *
Lo shield to TP601 47Q +5Q# - Shield
Hi shield to TP601 470 +50# Grounded

* Set, the 7060 to the 10M$ range for these readings.
#For issue A PCB's only the resistance is 0Q +10Q,

Set up the following:

ANALYSER

NEXT Input. - Diff fOU1,1]
Quter Floating [0OU1,1]
Coupling AC iDC1.1]

With a DVM set to ohms measure from:

Hi to shield olc AC coupled
Lo to shield olc AC coupled

Lo shield to TP801 100k £100Q = Lo floating

5.5.2 Short cireuit the Hi and Lo inputs. Ensure that all cables are connected.
Set up the following:
SELF-TEST Initialise [TT1]
ANALYSER  Range 30mV [RA1,1]
Input Diff [1P1,1]

SINGLE a1}
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5.5.4

5.5.5

5.5.6
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Ignore the first reading and error. With a DC DVM measure the following test points
wrt TP601.

Measure Adjust Limits
TP403 RV401 0V +200pV
TP404 RV402 0V £200pV
TP603 RV403 OV £15mV

Remove the short circuits and check the following test points wrt TP601:-

Measure Limits
TP403 v +3mV
TP404 . OV £3mV . .

Re-fif the short cireuit.
Set up the following: -

GENERATOR. Frequency 20MHz [FR20ES]
SINGLE' £s1

With a DC DVM measure the following test points wrt TP601.

Measure Limits

TP602 ov 1V

TP603 OV £100mV
Set up the following:
SELF-TEST Initialise [TT1]
ANALYSER
NEXT Range 300mV [RA1,2]

Input (V1) DIFF [1P1,1}

DISPLAY Source Vi [501,01
RECYCLE [RE]

Connect a floating power supply, set to OV, to the Channel 1 inputs as in figure 5
Gradually increase the power supply output until an overload is continuousiy
indicated in the display. Check the input to the 1255 is within the listed limits when

this occurs.

Positive between Hi and shield +0.52V to +0.58V
Negative  between Hi and shield -0.52V to-0.58V

Set up the following:

GENERATOR Frequency 10MHz[FRIE7]

Positive between Hi and shield +5.6Vio +6.8V
Negative  between Hiand shield -5.6V to-6.8V

Positive between Lo and shield + 5.6V to +6.8V
Negative  between Lo and shield -5.6Vto-6.8V
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5.5.8 Using the power supply set to the following voltages and applied to both Hiand Lo
inputs as a common mode voltage to the shield asinfigure 7, and check the voliages at
the test points listed below with a DC DVM wrt TP60O1:

Set up the following:
SINGLE [S1]
input Measure Limits
+50V £1V D404 cathode +6.25Vi0 +7.4V
D408 cathode +6.25V to +7.4V
50V £1V D404 cathode -6.25Vto-7.4V
D408 cathode -6.25V to -71.4V

5.5.9 Switch off and set CV401, CV402 and CV403 to their mid position (CV403 is present
only on issue D or later PCB's).

Fit the screen to analyser 1 and calibrate as follows, with the PCB still on an extender
card, so astobe able to access the required adjustments,

Set the waveform switch {position 2 of SW1) down to enable the square wave output.
Ensure the "apply cal” switch {position 1 of SW1) is in the down position.

Set up the following:
SELF-TEST Initialise [TT1]
GENERATOR Amplitude 2v [VAZ]
ANALYSER Integrationtime  0.3Secs I5.3]
NEXT Input (V1) DIFF [1P1,1]
Range (V1) 3v {RA1,3}
Quter (V1) floating  {OU1,1]
DISPLAY Source V1 [SO1,0}
Coords R0 {CV1]
RECYCLE [RE]

Connect the 1255 generator to the calibrator phase lock.

Connect the calibrator HI cutput to the channel 1 HI and the calibrator LO to the
channel 1 HI shield. Short cireuis channel 1 LO to the LO shield. The calibrator LO

must not be connected to earth (as in figure 2).
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The limits to follow refer to the R value displayed on the 1255 front panel.

Frequency Range Input Amplitude  Adjust/check Limits

360Hz v Hi 2V RV 2.0006V
& SP702/3/4 1.9995V

65kHz 3v Hi 2V Cv401 2.0005V
1.9995V

For Issues A,B and C - Remove the short circuit from channel 1 LO and connect the
calibrator to channel 1 LO as in figure 3. Set the frequency to 100 kHz on the 300mV
range and set CV402 for less than 5mV. Set the frequency to. 1MHz and check for less
then 5mV. If it is >5mV adjust CV402 to split the error and recheck at 100kHz,

30Hz 300mV  Hi&le 2V check <3mV

For Issues D ;- Remove the short eircuit on Channel 1 LO and eonnect the calibrator to
Channel 1 LO as in Figure 3:

100kHz 300mV HI&LO 2V CV402 setto <2mV
1MHz 300mvV  HI&LO 2V CV403 setto <bmV

Repeat adjustment of CV402 and CV403 if necessary:

30Hz 300mV HI&LO 2V Check <3mV
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5.5.10

Check the channel 1 calibration,as follows, with connections as in figure 2.

Frequency Range

300H=

300Hz=

300Hz

300Hz

300H=

300Hz

300Hz

656Hz

656Hz

656Hz

3kilz

10kHz

32kHz

65kHz

100kIHz=

3v

3V

3V

300mvV

300mV

30mV

30mV

3V

3v

30mV

3v

v

RAY

3V

3v

Input

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi =

Cal Amp Adjust

2V

3V

0.3V

300mV

30mV

30mV

34mV

2V

2V

34mV

2V

v

v

2V

2V

{Check
RVT01

check

check

check

eheck

check

check

check

check

check

check

check

check

cheek

cheek

Limits

2.0010V
1.9990V

3.0015V
2.9985V

300.3mV

299.7mV .. .

300.3mV
299.7mV

30.03mV
29.97mV

30.03mV
29.97mV

no overload

2.0010V
1.9990V

2.0010V
1.9990V

no overload

2.0010V
1.9990V

2.0020V
1.9980V

2.0040V°
1.9960V

2.0040V
1.9960V

2.0200V
1.9800V

Comments

[RA1,3]
[FR300]

[RA1,2]

[RA1,1]

[RA1,3]
[FRE551

[FR656]

[FR3E3]

[(FR1E4]

[FR32E3]

[FR65E3]

[FRIES5]
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Set up the following;

SELF-TEST Initialise P1TT1]
DISPLAY Source Vi [S01,0]
RECYCLE [RE]

Connect the calibrator HI to channel 1 HI and the calibrator LO th channel 1 HI shield . .

as in figure 2. Set the calibrator to 1MHz and with the phase lock off, switch the
calibrator output on and gradually increase the output voltage until the unit indicates
an overload.

Check.that the ealibrator is delivering 4.3 £0.5V.rms at thispoint. .. .

Disconnect the calibrator. Replace Analyser 1 in its correct position in the unit card
rack.

Switch off, refit PCB.10 into its slot and reconnect all cables.

REPEAT FROM 5.5 FOR CHANNEL 2 REPLACING ALL SET UP INSTRUCTIONS FOR THE CHANNEL 2
EQUIVALENT.

Refit the front panel.
Set the waveform switch (position 2 of SW1 ) up to disable the square wave output.

Ensuare the "apply cal” switch ( position 1 of SW1) is in the down position.
Set up the following:

SELF-TEST Initialise [TT1]
GENERATOR Amplitude 0.76V [VA.75]
Frequency 65k Hz {FR65000]
ANALYSER Integration Time Isec {181]
DISPLAY Source Vi1 [S01,0]
Coord r.theta [CV1]

RECYCLE [RE]
Using the power meter via the 12606801 test set check CH1 high frequency performance
either manually or under GPIB control as.in following table with the connections made

asinfigure6. .

Make a note of this reading.

Frequency Range Input Atten Check Limits

-14dB

100kHz auto Hi check as noted Terminate
+3mV with 500

200kHz aute Hi check as neted Terminate
. +3mV with 50Q

650kHz auto Hi check as noted Terminate
+3mV with 50Q

660kHz auto Hi check as noted Terminate

+4mV with 500
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Frequency Range Input Atten Check Limits
-14dRB
1MHz auto Hi check as noted Terminate
+5mV with 500
2MHz auto Hi check as noted Terminate

+10mV with 50Q

6.5MHz auto Hi check as noted Terminate
+15mV with 508

6.6MHz auto Hi check as noted Terminate
+15mV with 500

10MHz auto Hi check as noted Terminate
+30mV with 500

20MHz auto Hi check as noted Terminate
+50mV with 500

THIS COMPLETES CHANNEL 1 PRE AGREE TEST'S.
REPEATFROM 5.5.11 FOR CHANNEL 2 REPLACING ALL SET UP INSTRUCTIONSFOR THE
CHANNEL 2 EQUIVALENT.
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5.6 GENERATOR OUTPUT (PCB 14)

5.6.1 Switch off and put PCB 14 on an extender card, Remove the sereen box. Disconnect
the cables to SK201 and SK701. Switch on and set up the following:

SELF-TEST Initialise [TT1]
Make the following adjustments using a DMM on DCV to monitor the voltages .
indicated:

Measure Adjust Limits Comment

Across R531 RV501 110mV£10mV  Quiescent

Genofp.. ..  RV301%f . 0Vi 5mV . . Output offset

Across R416 RV302* ovVA15mV Cutput CM

* Note on issue B copper RV301 & 302 are transposed.
* Note on issue D copper SP401 must be made.

5.6.2 Switch off and refit the sereen box. Switch on and monitor the output between the
generator LO and earth with an oscilloseope. Adjust RVB01 for the minimum

squarewave between LO and earth across R416.

5.6.3 Fit the cables to SK201 and SK701. Monitor the generator output with a DC DVM and
set RV301* for 0V+£ 5mV,

5.6.4 Set up the following:

GENERATOR Bias 40V [VB40]

Measure the generator output with DC DVM. Adjust RV202 BD15 for 40V = 60mV
5.6.5 Set up the following:

GENERATOR Bias -40V  [VB-40]

Check the generator output with a DC DVM for -40V ' 200mV note the reading.
5.6.6 Set up the following: .

GENERATOR Bias 40V - [VB40}

Check the generator output with DC DVM. Split the error between +40V with RV202
BD15 for 140V £ 100mV.

5.6.7 Set up the following:

GENERATOR Bias oV [VBU]
Amplitude 3V [VA3]
SINGLE [51]

Measure the generator output with an AC DVM. Check for 3V £0.1V. Note this
reading.

5.6.8 Set up the following: .
GENERATOR Freguency 65KHz [FR65E3]

Measure the generator output with an AC DVM. Check for the noted reading £0.1V
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5.6.9

5.6.10

5.6.11

5.6.12

5.6.13

Set up the following:
GENERATOR Frequency 66KHz [FR66E3]

Measure the generator output with an AC DVM. Check for the noted reading +0.1V.
Check the generator output on the oscilloscope for an undistorted sine wave.

Set up the following:

GENERATOR Amplitude 305mV [VA.305]
Frequenecy 66KHz [FR65E3]

Measure the generator.output.with an AC DVM and note this reading.... .
Set up the following:
GENERATOR Frequency 66KHz [FR66E3]

Adjust RV701 for the noted reading as above 30mV.

Set up the following:

GENERATOR Amplitude .7V [VA.T]

SWEEP W Log 100 [SF100]

NEXT Frequency 1MHz [FMI1ES6]
20MHz [FX20E6]

NEXT Enable logF  [SW2]

RECYCLE {RE]

Monitor the generator output on an oscilloscope TERMINATED IN 50 ohms over the
sweep. Note any high or low points, repeat the sweep adjusting CV301 for the flattest
response,

Set up the following:

SELF-TEST Initialise [TT1]
RECYCLE [RE]
GENERATOR Bias 5V [VB5]

Short eireuit generator output and check for no error.
Set up the following:

GENERATOR Bias -6V [VB-5]

Check for no error.

Set up the following:

GENERATOR Bias 10V [VB1g]

Check for generator overload error.
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Set up the following:

GENERATOR Bias -10V [VB-19]
Check for generator overload error.

Remove the short circuit.

Connect a power supply positive lead via a 1008 resistor to the generator lo and the
negative to earth (ie channel 1 Hi outer} as in figure 8.

Apply + 1V from the power supply and check for no error.

Apply - 1V from the power supply and check for no error.

Apply +5V.from the power supply and check for common mode error.
Apply -8V from the power supply and check for common mode error.

This completes the PCB 14 checks. Switch off and refit PCB 14 into its slot.
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6.1

6.2

6.3

AUTO-CALIBRATION PROCEDURE

The auto-calibration of the 1255 analysers can be a single process in which the whole
instrument is calibrated from scratch, or a number of 'patch’ calibrations to repair a
single point (refer to Appendix A). The calibration requires:

SCHLUMBERGER CAL. BOX (12606001). .

W&G power meter, -

2 x BNC coax leads of the same length, and as short as possible.
2 x 500 feedthrough terminators matched to within 0.1%.

LF (up to 1MHz} A.C. calibrator eg. FLUKE 5200.

Assorted BNC leads, always kept asshort aspossible ..

AR L

NOTE The calibration switch box needs to be characterised at 6 monthly intervals.
When the W&G power meter is not being used the test head should be connected
to the W&G output.

These should be connected together when the cal. box is characterised and not
seperated from their calibration unit. The terminators should be marked with a
channel number and should always be connected to the 1255 in aceordance to
their marking.

FULL CALIBRATION SEQUENCE

If the calibration box has not been characterised within the last six months the
procedure in appendix B should be followed. This sets up a set of characterised values
(one for each frequency and attenuation setting), which are stored as part of the auto-
calibration program on micro-vax.-These values compensate for any non-linearities in
the frequency response of the calibration box. These characterised values are sent to
the 1255 via the commands "CA {"inthe following calibration procedure.

For voltage channel calibration, if the auto-calibrationprogram is available the 1255
should be connected to the A.C.calibrator, calibration box (12606001} and the GPIB
controller via GPIB cables as in figure 1. The GPIB addresses should be set up and
the front panel "Break" key should be pressed on the 1255 The 1255 auto-
calibrationprogram should then be run.

The DIL switches on PCB22 are explained in Appendix C.
INITIALISATION

The unit is put in calibration mode by setting switch SW2 on PCB22 to '"CALIBRATE".
Ensure all eight DIL switches (SW1) on PCB22 are in the up position.

Calibrator 1255

Frequency Command Reply Comment
71 Initialises 1255
CM5 Clears cal. data

LF VOLTAGE ANALYSER CALIBRATION

Connect the BNC cables to the LF cutputs of the calibration box.  Connect the 1255
generator output to the calibration box generator input as in figure 2.
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6.3.1.1

6.3.1.2

6.3.1.3

6.3.1.4

6.3.1.5

6.3.1.6

6.18

Sequence

CSB/1255-1260/3
[Chap. 6 Part A]

Select 300mYV from the calibrator, and program the cal.box to 0dB attenuation.

This section initialises the 1255 for the first pass calibration of the 3V range.

1255
Command Reply

Calibrator
Frequency

TT1

VALS
WF1

RA1,3
RA2,3
IS5 |

MS1

CMoO
S01,2
oU1,1
0U2,1

Comment

Initialises 1255

Wait 2 secs

Sets 1.5 volts amplitude
Selects square wave. . .
Calibrating 3 V range

Integration time

Delay for calibrator to settle
Normal calibration mode
Channel 1/Channel 2

V1 outer floating

V2 outer floating

This section calibrates the 1255 at each of the LF calibration points. A reply of 00’
from the unit indiecates a suceessful calibration, '01' is a failure.

Repeat the following sequence for each frequencey in Appendix E from 200Hz to 125kHz

inclusive.
Calibrator . = 1255,
Frequency Command Reply
CAf
fHz FRf
51 00

Comment
Ideal value for this frequency

Sets frequeney
1255 ealibrated

This section sets up the 1255 for the first pass calibration of the 300mV range. Set
the calibrator to 150mV cutput, and programme 0dB attenuation on the cal. box,

RAL;2.
RA2,2

Repeat section 6.3.1.2

Calibrating 300mV range

This section sets up the 1255 for the second pass calibration of the 3V range. This
ensures that the amplitude and phase onthe 3V range is matched to the 300mV range

for both analysers.

Set the calibrator to 300mV output, and programme 0dB attenuation on the cal. box.

CM3
RAL1,3
RA22

Repeat section 6.3.1.2

Select second pass mode

Matching 3V to 300mV

range
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6.3.1.7

6.3.1.8

5.3.1.9

6.3.1.10

6.3.1.11

This section sets up the 1255 for the first pass calibration of the 30mV range. Set
the calibrator to 1.5V output, and programme 34dB attenuation on the cal. box.

CMO
RA1,1 Calibrating 30mV range
RA2,1

Repeat section 6.3.1.2
This section sets up the 1255 for the second pass calibration of the 30mV range.
This ensures that the amplitude and phase on the 30mV range is matched to the

300mV range for both analysers.

Set the calibrator to 300mV output, and programme 20dB attenuation on the cal. box.

CM3
RA1,1 Matching 30mV to 300mV
RA22 range

Repeat seetion 6.3.1.2

LF Verification

Note: Verify must be done with the generator calibration disabled. Thus the DIL
switch should be set to:

alal lalal"lnls

A verification of the LF auto-eal sheuld take place in normal mede, after the LF
calibration. The initial sequence is:

1. Settheunitto NORMAL (SW2onPCB22)
2. Issue the following commands:

TT1 . Initialise

Wait for initialise to complete, about 2 secs
IS1 Integration time 1 sec

MS0.5 Measurement delay 0.5sees
5012  Source VI/V2

CvVi Magnitude and phase coordinates
OP2,1 Data Qutput to GPIBon

3. Then setup as per 3V/3V overcheck (section 7.3.6) and check the points in Appendix
E, between 200Hz and 125kHz inclusive, against the limits given at the end of
6.3.1.11.
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4. Then setup as per 3V/300mV overcheck {section 7.3.8) and check the points in
Appendix B, between 200Hz and 125kHz inclusive, against the limits given below.

5. Then setup as per 300mV/300mV overcheck (section 7.3.9) and check the points in
Appendix E, between 200Hz and 125kHz inclusive, against the limits given below.

6. - Then setup as per 300mV/30mV overcheck (section 7.3.10) and check the points in
Appendix E, between 200Hz and 125kHz inclusive, against the limits given below.

7. Then setup as per 30mV/30mV overcheck (section 7.3.11) and check the points in
Appendix E, between 200Hz and 125kHz inclusive, against the limits given below.

Limits .. . , e .
0.9995 = < Magnitude = < 1.0005
-0.05deg = < Phase = < 0.05deg
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6.4

6.4.1

6.4.1.1

6.4.1.2

6.4.1.3

HF VOLTAGE ANALYSER CALIBRATION (> 125KHZ)

Sequence

Connect the unterminated ends of the BNC cables to the HF outputs of the calibration
box. Connect the terminated ends of the BNC cables to INPUT V1 and INPUT V2 of
the 1255,

NOTE the BNC cables must have matched 50Q terminators.. Connect the 1255
generator output to the calibration box AGC input via an unterminated BNC cable as
infigure 6.

Set switch SW2 on PCB22 to.'CALIBRATE'. . Ensure all eight DIL switches SW1 on
PCB22 are in the up position.

Calibrator 1255

Frequency Command Reply Comment
TT1 Initialises 1255
Wait 2 secs
VAl Sets 1 volt amplitude
IS5 Integration time
MS20 Delay for cal.box to settle
CMO Normal, calibration mode
501,2 Channel 1/ Channel 2
FR145E3 First calibration point
SI 01 or 00 Dummy to allow calbox and W&G to
settle

This section sets up the 1255 for the first pass calibration of the 3 V range, program
the cal. box to attenuate the signal with 14dBs.

RA1,3 Calibrating 3V range

RAZ,3 Calibrating 3V range

CAa Ideal value, obtained via characterisation {refer to
Appendix B)

This next seetion calibrates the 1255 at each of the HF calibration points. A reply of
'00' from the unit indicates a successful calibration, '01'is a failure.

Repeat the following sequence of instructions for each frequency in Appendix E from
145E3Hz to 20E8Hz. Note, a measurement delay of 20 secs is required for the 145kHz=

measurement but all the rest only require 5 secs.

Sequence of instructions for the first point:

MS20 - Delay for first point
FR145E3 - Frequency

51 00 Calibrate

MS5 - Delay for other points
FRf - Frequency

SI 00 Calibrate
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6.4.1.5

6.4.1.6

6.4.1.7

6.4.1.8

6.4.1.9

6.4.1.16

6.4.1.11

5.3.1.12
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This section sets up the 1255 for the first pass calibration of the 300mYV range, program
the cal. box to attenuate the signal with 20dBs.

RA1.2 Calibrating 300mV range
RA2,2 -
CAb Ideal value, obtained at

characterisation {refer to Appendix B)

Repeat section6.4.1.3. - -

This section sets up the 1255 for the first pass calibration of the 30mV range,
program the cal. box to attenuate the signal with 34dBs.

RAL1 | Calibrating 30mV range
RAZ21
CAc Ideal value, obtained. at

characterisation. {refer to Appendix B)
Repeat section 6.4.1.3.

This section sets up the 1255 for the second pass calibration of the 3 V range,
program the cal. box to attenuate the signal with 14dBs.

CM3 Second pass mode
RA1,3 Calibrating 3 V range
RA22

CAa Ideal value, obtained. at

characterisation. (refer to Appendix B)
Repeat section 6.4.1.3.

This section sets up the 1255 for the second pass calibration of the 30mV range,
program the cal. box to attenuate the signal with 34dBs.

RA1,1 Calibrating 30mV range
RA2,2
CAc Ideal value, obtained. at

characterisation. {refer to Appendix B)

Repeat section 6.4.1.3.

HF Verification

Note: Verify must be done with the generator calibration disabled. Thus the DIL
switch should be set to:

alal "labal"lula

A verification of the HF auto-cal should take place in normal mode, after the HF .
calibration. The initial sequence is;

1. Setthe unitto NORMAL (S5W2on PCB22)
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2. Issue the following commands:

T Initialise

Wait for initialise to complete, about 2 secs
I51 Integration time 1 sec

MS0.5 . Measurement delay 0.5secs
501,2  Source V1/V2

Cv1 Magnitude and phase coordinates
0P2,1  Data Output to GPIBon-

3. Then setup as per 3V/3V overcheck (section 7.3.6) and check the points in Appendix
E, between 145kHz and 120MHz inclusive, against the limits given at the end of
"6.3-.‘-1.11_;_:-::_._. T .

4, Then setup as per 3V/300mV overcheck (section 7.3.8) and check the points in
Appendix E, between 145kHz and 120MHz inclusive, against the limits given
below.

5. Then setup as per 300mV/300mV overcheck (section 7.3.9) and check the points in
Appendix E, between. 145kHz and:120MHz inclusive, against the limits given
below.

6. Then setup as per 300mV/30mV overcheck (section 7.3.10) and check the points in
Appendix E, between 145kHz and 120MHz inclusive, against the limits given
helow.

7. Then setup as per 30mV/30mV overcheck (section 7.3.11) and check the points in
Appendix E, between 145kHz and 120MHz inclusive, against the limits given
below.

Limits

Frequency =< 1IMHz
0.9995 = < Magnitude = < 1.0005
-0.05deg = < Phase == < 0.05deg

Frequency =< 10MHz
0.9975 = < Magnitude = < 1.0025
- 0.25deg: = < Phase = < 0.25deg .

Frequency: > 10MHz - .
0.995 = < Magnitude = < 1.005 -
- 0.5deg = < Phase = < 0.5deg
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GENERATOR CALIBRATION OF 1255

The generator calibration of the 1255 is achieved using its own analysers, so the unit
must have had these calibrated.

Connections
Connect a short BNC cable (less than 20cm) to the 1255 generator output, and connect
the other end to INPUT V1 hi on the 1255, .

Sequence
This section initialises the 1255 for the generator calibration. Set switch SW2on
PCB22 to "CALIBRATE". Ensure.all eight DIL switches SW1 onPCB22.are in the up

position.

Calibrator - 1255

Frequency Command + Reply Comment
™01 Initialises 1255
Wait 2 secs
VAl Sets 1 volt amplitude
RA13 Sets 3 Vrange
iS10 Integration time
MS5 Delay for cal.box to settle
CM4 Generator calibration mode
501,0 Channel 1

This next section calibrates the 1255 at each of the HF calibration points. A reply of
'00 from the unit indicates: a’successful calibration, '01' is a failure.

Repeat the following sequence of instructions for all the frequencies in Appendix F,

Calibrator 1255

Frequency Command Reply Comment
FRf - Frequency
Sl a0 Calibrate
CONCLUSION

The unit is now calibrated; and requires that the date and place of calibration be'stored.

- PC text (4 chars) - Code for the place of calibration:
GB-F is SCHLUMBERGER,
FARNBOROUGH

- YRi - Year of ealibration, eg. 88

- WK1 - Week of calibration 1 to 53

Set the calibration switech (SW1 on PCB22) to 'WORMAL', set all the DIL switches (SW2
on PCB22) to the up position and then initialise the instrument.

- TT1 - Initialise the 1255
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7.1

7.1.4

7.2

7.2.1

FUNCTIONAL OVERCHECK
Overcheck should be carried out at a temperature in the range 17-230C

The overcheck can be carried out using either the front panel, the serial interface or
the GPIB to input the commands for Section 7.1 onwards. The remote commands
corresponding to key entries are giveninl 1, however, the full details of implementing
remote operation via the GPIB will depend on which controller is used and are.
therefore not givent here. For serial interface, results will be returned to the VDU or
terminal by commanding OP1,1.

The tests can be done either manually following the procedures of Section 7.1 or by
using ATE program 12556599 as specified in Section 8.1, . .

If the analyser or generator accuracy overcheck fails, it may be necessary to recalibrate
a single point using.the procedure set out in Appendix A, or to.repeat the entire
calibration procedure.

Ensure that all eight DIL switches on PCB22 (SW1) are in the up position and that the
calibration switch (SW2) isset to normal. Also ensure that the keyswitch on the rear
panel is set to normal.

DISPLAY CHECK

Set up the following:
SELF-TEST Initialise ITT1] waitfor 2 seconds
SELF-TEST Test TT0]

Carefully observe the display for missing dots and signs of short circuits between rows
as the moving pattern cycles round.

Press Enter, then carefully observe the next pattern for evidence of short circuits
between columns.

Press Enter, then carefully cbserve the pattern of characters to check that each one is
correctly displayed. '

Press Enter, then press each key in turn terminating with Enter, checking that the
1255 gives the correct response to each key and finishes with the TEST PASS message.

SERIAL INTERFACE

Connect an R5423 terminal to the 1255 serial interface port, ensure the are both at
the same baud rate and type in TT1 (Carriage return). Check that the display
indicates INITIALISED,

Command the following using the terminal

FR 300
VA 3
S01,0
Cv 1
RE

Connect Channel 1 to the Generator output and note that the 1255 is now taking
readings at 300Hz and that the display is being updated with Co-ordinates set to r,theta.



7.2.2

7.2.3

7.3

7.3.1

7.3.2
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Command OP1,1 and observe that readings are printed on the terminal.

Command OP1,0 and remove the terminal.

ANALYSER CHECK

set up the following:

SELF-TEST Initialise (MMGY!

GENERATOR Frequency 300Hz [FR300]
Amplitude 2V fVAZ2]

CANALYSER. .. O e

NEXT V1 outer floating [OU1,1]

DISPLAY Source Chi [S01,0]
Coords rtheta [CV1]

RECYCLE [RE]

Phase lock the Calibrator to the Generator output and connecithe Calibrator output
to Channel 1 input, ensuring that the Calibrator Lo outputis not connected to ground.
Command [W¥1]ever the GPIB,

Note The calibrator outputs in table 7.4.2 are the nominal values and musi be

replaced by the characterised value as obtained in appendix D. The
characterisation must be repeated at least once every 6 months.

Check that the following voltages are measured correctly on Channel 1

Frequency Input Calibrator  Reading Comment
Range /P nominal

310Hz 30mV 200mV 19.96 to20.04mV {[FR310;RA1,1]

*310Hz 30mV 300mV No overload indicated

310Hz 300mV 200mV 199.60 10 200.40mV  [RA1,2]

310Hz 3V 2V 1.9960 {0 2.0040mV  [RA1,3]

310Hz 3V v 2.9940 t0 3.0060V

310Hz 3v 1V 0.9980 t0 1.0020V

310Hz 3v 0.5V 0.4990 t0 0.5010V

310Hz 3v 0.2V 0.1990t0 0.2010V

310Hz v 8.1V 0.0990 to 0.1016V

3KHz 30mV 2V 19.96 t020.04mV [FR3E3;RA1,1]

*3KHz 30mV - 25V No overload indicated

*3KHz 300mV 200mV 199.6 to 200.4mV {RA1,2]

3KHz v PAY 1.9960 to 2.004mV IRA1,3]}

*6OKHz 30mV 200mV 19.96 to 20.06mV [FREE4;RA1,1]

60KHz 300mV 200mvV 199.4 t0200.6mV [RA1,2]

60KHz v PAY 1.9940 to 2.006mV [RA1,3]

100K Hz 30mV 200mV 19.88 t020.12mV [FRIE5;RA1,1}

*100KHz 300mV 200mV 198.8 to 201.2mV [RA1,2]

100KHz 3v PAY 1.988 t02.012mV [RA1,3]

145KHz I0mV 200mV 19.88 to 20.12mV [FR145E3:RA1,1]

*145KHz 300mV 200mV 198.8 to 201.2mV [RA1,2]

145KHz 3V 2V 1.988 to 2.012mV [RA1,3]

Repeat for Channel 2.

* = gelect 20dB attenuator
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7.3.3 Common Mode

Apply the signal from the Calibrator output HI to both Hi and Lo terminals of Channel
1 and the calibrator Lo to the shield. Set up the following:

GENERATOR Frequency 10Hz [FR10]
Amplitude 3V [VA3]

ANALYSER

NEXT Input (V1) . DIFF [IP1,1]1
Range 300mV IRA1,2]

RECYCLE [RE]

Command [WF1] over the GPIB. ApplyB.Voité commeon mode Check that this commen
mode signal is rejected for Channel 1 as foliows:

Frequency Input Range Calibrator O/P Reading
10Hz 300mV. v <3mV -
Repeat for Channel2.

7.3.4 Analysers Channel to Channel -
Overcheck analyser matching from 1Hz to 100kHz

Connect the generator to channels 1 and 2 via a power splitter asin figure 9.

Set up the foliowing:
SELF-TEST Initialise [TT1]
ANALYSER. . . Int.time- ... 0.3sec [150.3]
DISPLAY Source V1/V2 [501,2]
SWEEP Alog 400pts/swp [SF400]
NEXT Frequency iHz [FM1}
100KHz [FX1E5]
NEXT Enable logf (Sw2al
DATA OP File ali [OP3,1]
7.3.5 Learn the following program
LEARN PROG. Learn 1 [#1.11
DATA OUTPUT
PREV Stats.- parl {8X0}
SCALE Limits par1 {1.01]
0.9985 [1,V0,0.9985]
1.0015 [LV1,1.0015}
LIST FILE [FO]
PAUSE/CONT [CP]
DATA OUTPUT
PREV Stats par 2 [8X1]
SCALE Limits par 2 {LI2]
0.2 [LV0,-0.2]
0.2 [L.V1,0.2]
LIST FILE [FOI

Quit [#Q1]




7.3.6

1.3.7

7.3.8

7.3.9

7.3.10

Set up the following

GENERATOR
ANALYSER
NEXT

NEXT
RECYCLE

When the sweep is over set up the following .~

EXECUTE

Check the display for no failures.

STATUS

NEXT Stats

read minimum value
read maximum value -

Amplitude

Range
Range

1
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[VA3]
fRA1,3)

[RAZ,3]
[RE]

[EP1]

[7MI]
[7MA]

Check these values againsi the magnitude limits.

PAUSE/CONTINUE.

Check the display for no failures.

STATUS

NEXT Stats

read minimum value
read maximum value

Check these values against the phase limits. -

Set up the following

GENERATOR.
ANALYSER
NEXT

NEXT
RECYCLE

repeat test 7.3.7

Set up the following-

GENERATOR
ANALYSER
NEXT

NEXT
RECYCLE

repeat test 7.3.7
Set up the following
GENERATOR .
ANALYSER
NEXT

NEXT

RECYCLE

repeat test 7.3.7

Amplitude

Range
Range

Amplitude

Range
Range

Amplitude

range
range

1.2V

3V
300mV

6.6V

300mV
300mV

0.12V.

300mV
30mV

[CP]

[7MI]
[7MA]

[VA1.2]

[RA1,3]
[RAZ,2]
[RE]

[VAO.8]"

[RA1,2]
[RAZ,2]
[RE]

{VA0.12]

[RA1,2]
[RAZ,1]
[RE]
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7.3.11 Set up the following:

GENERATOR Amplitude 0.06V [VAD.08]

ANALYSER

NEXT range 30mV [RA1,1]
NEXT range 30mV [RAZ.1]
RECYCLE [RE]

repeat test 7.3.7.

7.3.12 Overcheck from 100kHz to 1MHz.

SWEEP Alin 100pts/swp [LF100]
NEXT Frequency 100kHz [FM1E5]
1Mtz [FX1E86]
NEXT Enable linf [SW1]
DATA OP File all [OP3,1]

Repeat from section 7.3.6 to section 7.3.11.

7.3.13 Overcheck from 1MHz to 10MHz.

SWEEP

NEXT Frequency 1MHz [FM1Es6]
10MHz [FX1E7]

NEXT Enable linf [SW1]

DATA OP File all [OP3,1]

learn the following program or edit the limits in the program learnt in section 7.3.5.

LEARN PROG Learn 1 [#L1]
DATA OUTPUT
PREV Stats par 1 [8X0]
SCALE Limits par 1 {LI1]

0.9925 [LV6,0.9925]

1.6075 [LV1,1.0075]
LIST FILE [FO1
PAUSE/CONTINUE [CP]
DATA OUTPUT
PREV Stats par 2 [SX1]
SCALE Limits. par.2. [LI2]

0.75 [LV0,-0.75]

-0.75 [LV1,0.75]
LISTFILE [FO}

Quit [#Ql

Repeat from section 7.3.6 to section 7.3.11,

7.3.14 Overcheck from 10MHz to 20MHz,

GENERATOR Amplitude 1V {VAI1]

SWEEP

NEXT Frequency 10MH:z [FM1ET]
20MHz [FX2E7]

NEXT Enable linf [SW1]

DATA OP File all [OP3,1]
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Learn the following program or edit the limits in the program learnt in section 7.3.5.

LEARN PROG Learn 1 [#1.1]
DATA QUTPUT

PREV Stats par 1 [SX0}
SCALE Limits parl [Li1]

0.9625 [LV{(,0.9625]
1.0375 [LV1,1.0375]

LIST FILE [¥O]
PAUSE/CONTINUE [CP)
DATA OUTPUT
PREV Stats par 2 {SX1}
SCALE : Limits - par?2 {LI2]

-3.75 [LV0,-3.75]

3.75 [LV1,3.75]
LIST FILE [FO]

Quit [#Q]

Repeat from section 7.3.8 to section 7.3.11.

7.3.15 Connect the Generator output to the 1255 test box and the analyzers terminated in 50
ohms to the 1255 test box hf channel 1 and channel 2 outputs as in figure 6.

7.3.16  Setup the following:

GENERATOR Amplitude 1v [VAL]

ANALYSER

NEXT Range 3V [RA1,3]
NEXT . Range 3V [RAZ,3]
RECYCLE {RE]

repeat test 7.3.7.

7.3.17 Call up the -14dB attenuator in the calibration box and set up the following:

ANALYSER

NEXT Range 3V [RA1,3]
NEXT Range 300mV [RA2,2]
RECYCLE [RE]

repeat test 7.3.7

7.4 GENERATOR CHECK
7.4.1 Set up the following:
SELF-TEST Initialise iTT1]

GENERATOR Frequency 50mHz [5E-2}
Amplitude v [VAI1]
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7.4.2 Connect the Frequency Counter to the Generator output terminals, program each
of the following output frequencies in turn and check that the frequency counter gives
the correct reading (measuring period at the lower frequencies):

Frequency Counter

50mHz 19.998 to 20.002msec {FR0.65]
500mHz 1.9998 to 2.0002msec {FR0.5]
2.6Hz 399.98 to 400.02msec. {FR2.5]
25Hz 24t0 26Hz [FR25]
2501z 249 to251Hz [FR250]
TOOHzZ 699.9 to 700.1Hz [FR700]
1kHz 0.9999 to 1.0001kHz [FR1E3]
2kHz 1.9998 to 2.0002kHz [FR2E3]
3kHz 2.9997 to 3.0003kHz [FR3E3]
4kHz 3.9996 to 4.0004kHz {FR4E3]
5kHz 4.9995 to 5.0005kHz {FR5E3] -
6kHz 5.9994 to 6.0006kHz [FRBE3] .
30kHz 29.998 to 30.002kHz [FR3E4]
50kHz 49.995 to 50.005kHz [FR5EA4}
TOKHz 69.993 to 70.007KHz [FR7EA4]
160kHz 99.99 o 100.01kHz [FR1E5]
800kI1z 599.94 to 600.06kHz [FREES]
TOOKHz £99.93 to T00.07TKHz IFRTES]
1MHz= (.9999 to 1,0001MHz [FR1ES]
6MHz 5.9996 to 6.0006MHz= [FREES]
TMHz 6.9993 to 7.0007MHz [FRTES]
20MHz 19.998 to 20.002MHz [FR2ZET]

Disconnect the Frequency Counter.

7.4.3 Generator kill
Connect a short eircuit across the Generator Kill inputs (rear panel) and observe the
Generator output on the oscilloscope, the Generator osutput should drop to zero and

an error be displayed.

Release the Generator Kill inputs and observe the output waveform re-commence.
Remove the oscilloscope. .

7.4.4 Set up the following: -
GENERATOR Frequency 300Hz= [FR300]

Measure the following Generator outputs on Channel 1 and cheek that the readings are
within the limits stated:

Amplitude Limits

3v 2.92 to 3.08V [VA3]
1v 0.97to 1.03V [VA1]
0.8V 0.775 to 0.825V [VA0.8]
0.6V 0.580 to 0.620V [VAO0.6]
0.4V 0.385 t0 0.415V [VAO0.4]
0.2V 6.190 to 0.210V [VA0.2]
0.1V 0.092 to 0.108V [VAO.1]
0.02V 0.015 to 0.025V [VA0.02]

001V 0.005 to 0.015V {VA0.01}
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7.4.6

1.4.7

Connect a DVM across the Generator output terminals,
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Set the bias voltages (V.Bias) as follows, and for each voltage check that the DVM
reading is within the limits;

Bias

40V
20V
10V
v
3V
v
0.02V
0.01V
ov
-1V
-3V
TV
-10V
-20V
-40V

DVM reading

39.5 to40.5V
19.7 to020.3V
9.94 to010.06V
6.96 to7.04V
298 to3.02V
0.98 t0.1.02V
0.010 t0 0.030V
0.000 to 0.020V
-0.010 to 0.010V
-0.98 to-1.02V
-2.98 to-3.02V .
-6.96 to-7.04V
-9.94 to-10.06V
-19.70 L0 -20.3V
-39.5 to-40.5V

[VB 40] .
[VB20]
[VB10]
[VB 7T}
[VB 3]
VB 1]
[VB0.02]
{VB0.01}
VB 0]
[VB-1]
[VB-3]
VB -7]
[VB -10]
[VB -20]
[VB -40]

Connect the generator output to channel 1 using a very short cable. Set up the

following:

SELF-TEST
GENERATOR
SWEEP.
NEXT

NEXT
DISPLAY

DATA O/P
RECYCLE

Initialise
Amplitude
AlLog..
frequency

enable
Source
Coords
FILE

fTT1]
[VA1]
[SF100]
[FM1}
[FX20E6]
[SW2]
[SO1,0]
[CV1]
[OP3,1]
[RE]

When the sweep is over check the file for a generator accuracy of; .

Programmed output 5% £ 10mV *+1%/MHz above 1MHz -

i.e. upper limit = 1V +50mV +10mV + 10mV/MHz above 1MHz
lower limit = 1V -50mV -10mV -10mV/MHz above 1MHz

Set up the following:

GENERATOR
RECYCLE

Amplitude

0.2V

[VA0.2]
{RE]

When the sweep is over check the file for 2 generator accuracy of:

Programmed output +5% *+10mV +1%/MHz above 1MHz

i.e. upper limit = 200mV +10mV +10mV +2mV/MHz above 1MHz
lower imit = 200mV -10mV -10mV -2mV/MHz above 1MHz
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7.4.8

7.4.9

7.4.10

7.4.11

Set up the following:

SWEEP Enable off [SWO]

GENERATOR Frequency 100kHz {FR100E3]
Amplitude 20mV [VA0.02]

RECYCLE [RE]

Check displayed results are in the range 20mV +5mV

Set up the following

SELF-TEST Initialise [TT1]

GENERATOR Amplitude v [VA3]
Bias 40.95V [VB40.95]

ANALYSER

NEXT Input AC {DC1,11

NEXT Input AC iDC2,1]

DISPLAY Coords R, Theta (CV1]

RECYCLE [RE]

Check for no overloads and that the reading is 1£0.002

Set up the following:

DISPLAY Source Chl [501,0]

Check the display reads 3V +0.15V

Set the keyswitch to Supervisor mode.

Set up the following:

SELF-TEST Initialise {TT1]

Set the keyswiteh back to normal when the 1255 displays Initialised and press BREAK

This completes the overcheck not using ATE program 12556599
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OVERCHECK USING ATE PROGRAM 12556599

ATE PROGRAM
Run the checkout program following the instructions specified in 12556599,
Serial Interface. .

Equipment: Texas Silent 700 terminal, or equivalent (e.g. VDU) with baud rate set
to 300 baud.

Connect the terminal to the 1255 serial interface port and $ype in TT1 (Carriage
Return). Check that the display indicates INITIALIZED.

Command the following using the terminal:
FR 300
VA 3
S0 1,0
Cv 1
RE

Connect Channel 1 to the Generator Output and note that the 1255 is now taking
readings at 300Hz and that the display is being updated with Co-ordinates set to r,theta.

Command OP1,1 and observe that readings are printed on the terminal.
Command OP1,0 and remove the terminal.
Press: SELF-TEST Initialise iTT1]

This completes the overcheck with ATE program 12556599.
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Al

A2

A.2.1

APPENDIX A

SINGLE POINT CALIBRATION
This procedure should be followed to repair any "bad" calibration points.
General

The 1255 is set to calibration mode by setting switch SW2 on PCB22 to
'CALIBRATE', and initialising the instrument. Ensure the eight DIL switches (SW1)
on PCB22 are all in the up position.

The frequency point to be calibrated is selected by programming the generator to
the appropriate frequency. This must be one of the calibration frequencies,

The channel being calibrated is selected by the display source, and may be any of
Chi, Ch2, Ch1/Ch2 or Ch2/Chl. The latter two are the best two as these calibrate both
channels from the same measurement, achieving greater point to point accuracy.

The range being calibrated is selected by setting the appropriate analyser range.
The calibration mode must be set, uging the CM command. There are six arguments:

(- Normal, single range calibration, (first pass)

1 - Magnitude only, single range ealibration. {first pass)

2 - Phase only, single range calibration.(first pass).

3- Noermal, cross range.calibration, used to achieve range to range crossover
matching. Both channeld must be being calibrated, with one on: the 300mV range, -
and the other on either the 3 V or the 30mV range.The input should be either
300mV or 30mV respectively. (second pass)

4 - Generator calibration.

5 - Vfcalibration mode.

6- Clears the calibrationdata, CAREFUL,

If the calibration box has not been characterised within the iast six months the
procedure in appendix B should be followed. This sets up a set of characierised
values (one for each frequency and attenuation setting), which are stored as part of the
auto-calibration program on miero-vax.. These values compensate for any non-
linearities in the frequency response of the calibration box. These characterised .
values are sent to the 1255 via the commands "CA 0, in the following calibration
procedure,

An LF single point calibration (= 125kHz)

It is always best when calibrating a single point, to calibrate both channelson all
three ranges, with a first pass calibration and a second pass calibration. A typical
sequence for the 100 kHz calibration point would be:

Connect the unterminated ends of the BNC cables to the LF outputs of the
calibration box. Connect the ends of the BNC cables to INPUT V1 and INPUT V2 of the
1255. Connect the 1255 unterminated BNC cable as in figure 2.

Select 300mV from the ealibrator, and program the cal. box to 0dB attenuation.



A2.2

A2.3

A24

A25

A26
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Set switch SW2on PCB22 to 'CALIBRATE'. Ensure all eight DIL switches (SW1)on
PCB22 are in the up position.

Calibrator 1255

Frequency Command Reply Comment
TT1 Initialises 1255

100 kHz FR100E3 Repairing 100kHz cal. point .

S501,2 . Ch1/Ch2
VALlS Generator amplitude=1.5V
135 Integration time
MS35 Delay to allow calibrator to settle
CMO Normal first pass
oU1,1 V1 outer floating
ouUzi V2 outer floating
RA1,3 3V
RA2,3 3v
CAT Real value of input magnitude
)| 11 Calibrate

Select 150mV from the calibrator, and program the cal. box to 0dB attenuation.

RA1,2 300mV
RAZ,2 300mV
CATf Real value of input magnitude
SI 00 Calibrate

Seleet 300mV from the calibrater, and program the cal. box to 20dB attenuation.
RA11 30mV
RAZ,1 30mV
CAfT Real value of input magnitude
St 00 Calibrate

Select 300mV from the calibrator, and program the cal. box to 0dB attenuation.

CM3 Second pass calibration
RAL,3 3V

RA22 300mV

SI 00 Calibrate

Select 300mV from the calibrator, and program the cal. box to 20dB attenuation.

RA1,1 30mV
RA2.2 300mV
SI 00 Calibrate

Set the switech on PCB22 to NORMAL'.

TT1 Initialise the 1255
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A3 A HF single point calibration (> 125kHz)

A typical sequence for the I MHz calibration point would be:

A3 Connect the unterminated ends of the BNC cables to the HF outputs of the
. calibration box. Cennect the terminated ends of the BNC cables to INPUT V1 and

INPUT V2 of the 1255.

NOTE The BNC cables must have matched 508 terminators. Connect the 1255
generator output to the calibration box generator input via an unterminated

BNC ¢able as in figure 6.
Programthe cal. box to 1448 attenuation. -

Set switch SW2 on PCB22 to 'CALIBRATE".

Ensure ail eight switehes on DIL switch SW1 on PCB22 are in the up position.

Calibrator 1255
Frequency Command Reply

TT1
FRIE®
S01,2
VAL
0P2,1
MS20

51 RESULT

0P2,0
1S5
MS5
CMO

RA13

RA23"

CAf-

SI 00

AB.2 Program the cal. box to 20dB attenuation.

RA1,2
RA2,2

CAf

SI 00

Comment

Initialises 1255

Repairing 1MHz cal. point
Chi/Ch2

Generator output

Output data to GPIB

Delay for W&G to settle after
power on

The 1255 replies with the result
of the measurement, followed
by '060"or '01" a total of 6
numbers. These should be
ignored

Neo data output to GPIB
Integration time

Delay to allow cal. box to settle
Normal first pass

3V

3V

Real value of input magnitude
Calibrate

300mV

308mV

Real value of input magnitude
Calibrate
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Program the cal. box to 34dB attenuation.

RAL1

RA2,1

CAf

SI 00

Program the cal. box to 14dB attenuation.

CM3

RA1,3

RAZ,2

SI 00
Program the cal. box to 34dB attenuation.

RA1,1.

RA2,2 .

SI 00
Set the switch on PCB22 to 'NORMAL'.

TT}

CS5B/1255-1260/3
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30mV

30mV

Real value of input magnitude
Calibrate

Second pass calibration
3V

300mV

Calibrate-

30mV
300mV
Calibrate

Initialise the 1255
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B.1

B.1.1

B.1.2

B.1.21

Appendix B
CHARACTERISATION OF CALIBRATION BOX AT LF (<125KHZ)

The purpose of this section is to characterise the calibration box at low frequency. The
procedure for doing this is to connect the A.C. calibrator directly to the 1255 (i.e. not
through the calibration box). Inputs V1 and V2 of the 1255 arethen calibrated on the

300mV range. The 1255 is then switched out of calibration mode and the calibration box -

is inserted between the A.C. calibrator and the 1255. The same calibration frequency
points are measured by the 1255 at three amplitude levels (300mV, 150mV and 30mV)
which are the amplitudes used to calibrate the 3V, 300mV and 30mV ranges

~ respectively. This setof results is stored in an array in the controller {micro-vax)and

represent the actual voltages which are output by thecalibration box at each frequency
and amplitude setting on the A.C. calibrator. These actual calibration levels are sent to
the 1255 via the command "CA " which is refered to in theAute-calibration procedure.

The result of this procedure is an array of 3*18 characterisation values corresponding
to the low frequency calibration points. These are used as the ideal values sent tothe
1255 for the low frequency calibration at 300mV, 150mV and 30mV for the 3 V, 300mV
and the 30mV ranges respectively.

CALIBRATION OF THE THE 300MV RANGE
Connections

1. Connect GPIB to A.C. calibrator, 1255 and the controller
2. Set A.C.calibrator to address 22

Set'A.C. calibrator toremote-
3. Set 1255 to talker/listener at address 0

Set keyswitch to NORMAL

Set switeh on PCB22 to 'CALIBRATE'

Set DIL switch on PCB22 to:

Jntalalallals

4, Conneet 1255 generator.to <A.C: calibrator phase-lock input: use an unterminated
BNC cable

5. Connect FLUKE output to 1255 Channel 1, high, input: use an unterminated BNC
cable

Sequence

This section initialises the 1255 for the calibration of channel 1 on the 300mV range.
Set the A.C. calibrator to 150mV.



B.1.2.2

B.L.23

B.1.24

Calibrator 1255
Frequency Command
TT1

VA3
WF1
RA1,2
RA2,2
IS10
MS5
CMoO
$01,0
CAD.15

6.40

Reply
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Comments

Initialises 1255

Wait 2 secs

Sets 3 volts amplitude
Selects square wave
Calibrating 300mV range

Integration time :
Delay for FLUKE to sett]
Normal calibration mode
Channel 1 only

Selects ideal value to
150mV

This next section calibrates the 1255 at each of the LF calibration points. A reply
of '00" from the unit indicates a successful calibration, '01'is a failure.

The following sequence of instructions should be repeated for all frequencies in
Appendix E from 200Hz to 125kHz inclusive.-

Calibrator 1255
Frequency

fHz FRf
St

Command Reply

00

Comment

Sets frequency
1255 calibrated

This section alters the 1255 for the calibration of channel 2 on the 360mV range.
Change the output of the FLUKE from channel 1 high to channel 2 high.

5020

Repeat section B.1.2.2

Channel 2 only
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B.2

B.2.1

B.2.2

B.2.2.1

B.2.2.2

B.2.2.3

B.2.24

B.2.25

CHARACTERISE THE BUFFER

Connections
Connect the 1255 to the calibration box 12556001 as in figure 2.

Sequence

This section initialises the 1255 for the characterisation of the buffer by the -
calibrated 1255 300mV range.

1255 Fluke Reply Comments
TT1 Initialises 1255
Wait 2 secs
VALS Sets 1.5 volts amplitude
RA1,2 Calibrating 300mV range
RAZ2
OuUl,1 V1 outer floating
ouz,1 V2 outer floating
1510 Integration time
MShH Delay for FLUKE to settle
501,2 Channel 1/ Channel 2
OpP21 QOutput all to GPIB
0OP3,1 Output all to file
Cvi Coordinates, R, theta
FC Clear the file

This next section measures the buffer cutput at each of the LF calibration points
at.about 300mV: the 3V calibration value. The 1255 replies after each measurement
with the frequency, magnitude, phase, error code and limit check result: 5 numbers.
These are used to synchronise the controller.

Set the calibration box to 6dB: 300mV from the AC Calibrator.
Repeat section B.1.2.2

This section reads the measured values of the buffer output for channel 1 and stores
them in the characterisation array .

501,0 Channel 1
FO List the file

Read in 18 measurement results, stering magnitude as characterisation values
for 300mV.

S502,0 Channel 2
FO List the file

Read in18 measurements results, averaging magnitude with value already stored
for channel 1, and store as ideal value for 300mV

This section resets the 1255 to characterise the buffer at 150mV.

501,2 Channel 1/ Channel 2
FC Clear the file
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B.2.2.9
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This next section measures the buffer cutput at each of the LF calibration points
at about 150mV: the 300mV calibration value. The 1255 replies after each
measurement with the frequeney, magnitude, phase, error code and Hmit check
result: 5 numbers. These are used to synchronise the controller. Set the calibration
box to 0dB: 150mV from the AC Calibrator.

Repeat section B.1.2.2

This section reads the measured values of the buffer output for channel- 1 and
stores them in the characterisation array

501,0 Channel 1
FO List the file

Read in 18 measurement results, storing magnitude as characterisation values for
150mV,

502,0 Channel 2
FO List the file

Read in 18 measurements results, averaging magnitude with value already stored
for channel 1, and store as ideal value for 150mV

This section resets the 1255 to charaecterise the buffer at 30mV.

501,2 Channel 1/ Channel 2
FC Clear the file

Insert between. the buffer and the power splitter an accurate 20dB  attenuator,
marked so that it is used whenever these characterisation constanis are used. Set
the calibration box to 20dB: 300mV from the AC calibrator.

This next section measures the buffer cutput at each of the LI calibration points
at about 30mV: the 30mV calibration value. The 1255 replies after each
measurement with the frequency, magnitude, phase, error code and limit check
result : 5 numbers. These are used to synchronise the controller.

Repeat section B.1.2.2

This section reads the measured values of the buffer output for channel 1 and stores .
them in the charaeterisation array

501,0 Channei 1
FO List the file

Read in 18 measurement results, storing magnitude as characterisation values for
30mV.

502,0 Channel 2
FO List the file

Read in 18 measurements results, averaging magnitude with value already stored
for channel 1, and store as ideal value for 30mV
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"B.2.3 TIDY
Set DIL switch on PCB22 to:

alalalalallahs

TT1 Initialise the 1255

B.3 CHARACTERISATION OF HF CAL. BOX
The purpose of this section is to characterise the HF ealibration box to ensurea

smooth transition between the LF and HF region. It requires that the LF region be
already calibrated.

B.4 SEQUENCE

B.4.1 Connect the unterminated ends of the BNC cables to the HF outputs of the calibration
hox., Connect the terminated ends of the BNC cables to INPUT V1 and INPUT V2 of the
1255. NOTE the BNC cables must have matched 500 terminators. Connect the 1255
generator output to the calibration box AGC input via an unterminated BNC cable.

This section initialises the 1255 for the characterisation of thecal. box at 125kHz. Set
switch SW2on PCB22 to 'NORMAL'. Ensure all eight switches on DIL switch SW1
on PCB22 are in the up position.

Calibrator 12557

Frequency Command Reply Comment

TT1 Initialises 1255
Wait 2 secs

VAL Sets 1 volt amplitude
FR125E3 Sets 125kHz
RA1,2 Characterise on 300mV
RAZ2,2 range
IS10 . Integration time.
MS5 Delay for cal. box
501,2 Channel 1/ Channel 2
OP2,1 Output all te GPIB
Cvi Coordinates, R,theta

B.4.2 To allow the cal. box and the W&G to settle, this dummy measurement is taken.

S1 Measure
read result

Five numbers are outputted by the 1255, frequency, magnitude, phase, an error code
and a limit check result: these can be discarded
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B.4.4
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Program the cal. box to attenuate the signal by 14dB. This measurement returns the
ideal value for calibration of the 3 V range at about 360mV.

501,90 Channel 1
SI Measure
read result

Five numbers are outputied by the 1255, frequency, magnitude, phase, an error code
and a limit check result: save the magnitude.

502,0 Channel 2
bo command result output--- -
read result

Five numbers are outputted by the 1255, frequency, magnitude, phase, an error code
and a limit check result; take the average of Channell and Channel2 magnitudes and
use this as the characterisation value "a”.

- Program the eal. box to attenuate the signal by 20dB. This measurement returns the

ideal value for calibration of the 300mV range at about 150mV.

5010 Channel 1
S1 Measure
read result

Five numbers are outputted by the 1255, frequency, magnitude, phase, an error code
and: a-Hmit check result; gave the magnitude,

5020 Channel 2
DO command result output
read result

Five numbers are outputted by the 1255, frequency, magnitude, phase, an error code
and alimit check result: take the average of Channell and Channel2 magnitudes and
use this as the characterisation value "b".

Program thecal. box to attenuate the signal by 34dB. This measurement returns the
ideal value for calibrationof the 30mV.range at about 30mV.

501,0 Channel 1
SI Measure
read result

Five numbers are outputted by the 1255, frequency, magnitude, phase, an error code
and a limit check resuli: save the magnitude.

502,0 Channel 2
DO command result output
read result

Five numbers are outputted by the 1255, frequency, magnitude, phase, an error code
and alimit check result: take the average of Channel 1 and Channel 2 magnitudes
and use this as the characterisation value "¢".
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Appendix C
SWITCHES ON PCB22

NOTE: All switches must be in the up position for normal operation of the 1260.
When they are in the down positien various diagnostic aids are enabled.

C.1 CALIBRATION CONSTANTS
Up- Analyser calibration constants are enabled

DOWN - Analyser calibration constanits are disabled

C.2 SQUARE WAVE OUTPUT
up- Disable square wave cutput {<65kHz)

DOWN .  Enable square wave output (<65kHz)

C.3 FORCE WAVEBEAT CHECK
UP - Enable "beat” check software -

DOWN -  Disable "beat"” check software

C.4 HETERODYNE SCHEME
UP- Seleet new heterodyne scheme

DOWN - Select old heterodyne scheme
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C.5 GENERATOR CALIBRATION

alalululsl"lslal

UP- Fnable generator calibration constants
DOWN - Disable generator ealibration constants

All other switches are not used.

Appendix D

CALIBRATOR CHARACTERISATION

This requires a calibrated and partially overchecked 1255 (ie. past sections 7.3.4 to
7.3.12). Connect the 1255 to the calibration box and the calibrator as in figure 10.

Set up the following:
SELF-TEST Initialise [TT1]
GENERATOR Amplitude 2Volts [VAZ2]
ANALYSER
NEXT V1 Outer floating [OU1,1]
NEXT V2 Quter floating  [OUZ2,1]
DISPLAY Coords r,theta [CV1]
RECYCLE [RE]

For each of the frequencies and amplitudes in tables 3.5.5, 3.5.6, 5.5.8, 5.5.9, and
7.3.2 note the transfer function of the calibration box. Then for each of the nominal
values in the above: tables, the calibrator should be set to the nominal value multiplied
by the transfer function for that frequency and amplitude.

ie. For the unit under test to read 2V @ 300Hz the calibrator should be set to:

2V (nominal value) x K (the transfer function for 2V,300Hz)
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Appendix E
ANALYSER CALIBRATION POINTS
(Hz)
200 655.35999 655.36 2000
5000 7000 10000 12000
17000 22000 32767.999 32768
48000 55000 65535.999 65536
100E3 125E3 145E3 200E3
300E3 430E3 570E3 600€3
655.35999E3 655.36E3 800E3 1E6
2E6 4E6 6E6 6.5535999E6
6.5536E6 7E6 9E6 10E6
11E6 14E6 16E6 19E6
20E6
Appendix F

GENERATOR CALIBRATION POINTS

This is the list of generator calibration points.

300Hz
65.535999kHz

655

36kHz

800kHz
2MHz
4MHz
TMHz
20MHz
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1255 Calibration and Overcheck Diagrams

Figure 1. Generator Flatness Test

1255 500 Oseilloscope

Generaior
Output

Note:  Ifthe oscilloscope has a 50 input, this may be used instead of the 50Q
terminator. -

Figure 2. LF analyser set-up/ test

a) Without calibration box

GEN Phase Lock
tnput V1 Hi Qutput
Input V2 Hi
1255 Calibrator

b) With ealibration box

GEN GEN Phase Phase Lock
Lock
Input V1 Hi V1 Hi Qutput | s | 03ty 15t
Input V2 Hi V2 Hi
1255 Calibration Calibrator

box 12608001
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Figure 3. Analyser LF Common Mode
a) Without calibration box
GEN Phase Lock
Input V1 Hi Output
Input V2 Hi
1255 Calibrator
b) With calibration box
OEN GEN F’Lfg)a&e Phase Lock
input VI Hi Hy Output Cutput
. LF Selection
Input VZ Hi Lo
1255 Calibration Calibrator

box 12608001

Figure 4. Cable Connections

PCB10 (Channell} SK401 to Input V1 HI.
PCB10 {Channell} SK402 to Input V1 LO .

PCB16 PLD to PCBI10{CH1)PL401 (heterodyne cables)
PCB16 PLE to PCB10(CH2) PL401

PCB16 PLG to PCB14SKT701  (hfsignal)

PCB16 PLH to PCB15SK202 (If reference)

PCB15SKZ201 to PCB143K201 {{foutput)
NOTE ‘The connections on issue B & C copper are transposed

PCB15SK1 to KILLGENLP
PCB22 CON1 to KEYSWITCH
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Figure 5. DC Qverload Test

GEN Phase Lock
Input V1 Hi +
Input V2 Mi -
1255 Power Supply

Note:  Hito shield
The high BNC inner is the input, and the high BNC outer is the shield.

Figure 6. HF Analyser accuracy set-up test

IEN TEN Powerd T€5 -
EN GEN mieterl ] probe
input Vi Hi 1 500 Wi AGC + | susmnmsmsmimn. |+ 3
Input V2 H Input- -b {earthed)
npu [
P 508 Lo H¥ Selection
1255 Calibration W&G Power Meter

box 12608001

The terminators on thel260 inputs are matched to the calibration box and must
always be connected according to the identification labels.

The W&G power meter must be turned on with the test probe connected to its own
ouput for at least one hour before it is used for calibration. With the W&G connected
in this way, the displayed reading should be set to 0dBm on the +0.2dBm range, by
adjusting the set calibration pot with the impedance set to 5082 0dBm.
IMPORTANT: the W&GC must be left in this state when it is not in use.

Set the gain of the W&G fully anti-clockwise then move a quarter of a turn back
clockwise (ie just off the minimum gain).

To use the W&G, connect the test probe to the calibration box as above and set the
1260 amplitude to 0.7V at 100kHz, and use the reference knob on the W&G to set
the W&G to read 0dBm on the £ 0.2dBm range (this will usually take place with the
knob at the clockwise end of its travel) The needle will tend to overshoot and may
take 20-30 seconds to settle. If it does not move off the end stop increase the gain of
the W& G by another quarter of a turn and try the reference pot again.

NOTE: If the gain is set too high the AGC loop will oscillate causing amplitude
modulation on the calibration box output.

NOTE: No attempt should be made to calibrate or overcheck unless the W& G is
pointing at 0dBm +0.1dBm and the pointer is not oscillating.
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W& G Power Meter Front Panel Layout

OdBm

il
£ S
Fs
N

P
Calpot
Callevel — alp

(Do not adjust)

Sensitivity

Test Qutput — | ™ Refpot
Note:When not \AGC _ .
in use the W& G gain po

test lead must be
connected

™ AGC phase switch
(set to up position)

Input impedance

NOTE the cal pot should only be set up with the test head connected to the W&G

output..
Figure 7. Analyser Input Protection Test
GEN Phase Lock
Input V1 Hi —T | +
Input V2 Hi g1 | I—

1255 Power Supply
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Figure 8. Generator Common Mode Overload Test

GEN
input V1 Hi v
thput V2 Hi -
1255 Power Supply

Figure 9. Analyser range to range using a power splitter

Power splitter

GEN
Input V1 Hi 500
Input V2 Hi 500
1255 Note: BNC leads must be the same lenght

50Q terminators matched to the power splitter better than 0.1%

Figure 10, Calibrator characterisation

Calibration
box 12668001
P
GEN GEN  Fhage Toage
input V1 Hi i Qutput Quiput

input V2 Hi o
] Lo LF Selection

1255 Calibrator
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1 TEST EQUIPMENT

Power Supply Test

Flash/continuity Tester

DVM

Power Supply Load Card 12506003
Mains-fail test box 12506002. ...
Variac

L BN B B

Final Calibration

Flash/eontinuity tester

DMM Schiumberger 7060

Oscilloscope

Extender Card 12500508 -

Counter timer

Calibrator Fluke 5200

Test Set 12606001

Power Meter W & G EPM-1 with TK-10 Test Head
Power Supply Floating 0 to 60V

Current cal box 5000

LN BN BN B BE BN BE BN BN

Functional Overcheck

DMM Schlumberger 7060E

Counter timer

Calibrator Fluke 5200

Test Set 12606001

Power Meter W & G EPM-1 with TK-10 Test Head
Silent 700 terminal or equivalent

Power splitter and 2 x 50€2 matched terminators
12607A Test Kit

& & 0 s
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2,10

2.11

2.12

2.13

2.14

2.15
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POWER SUPPLY TEST
Take out all the PCBs except PCB 5 and disconnect the display.
Flash test on power live and neutral to ground @ 1500V de.

Check that the resistance from any of the following points to the earth pin on the
mains connector is less than 0.58: -

Fan guard
Exposed screws on the rear panel
BNC outers on the rear panel

Check that the fuse inserted is rated @ 1A {(anti-surge).

Measure the resistance across the link for 115V [this is on the Power Supply Board
next to the-mains input} checking that with switch set to 115V the resistance is
less than 19 and with the switch set to 230V the resistance is greater than 20kQ. -

Set mains select switch to 230V.

Insert the PSU load card into the SKA3-SKB9 position on the Mother Board and
set the switches on the load card to off. Connect the 1260 mains lead to the variac
O/P set to 230V.

Switch on the mains and the 1260. Monifor the 5V rail on the load card and adjust
the potentiometer nearest the 5V output on the Power Supply to give 5.00V
+0.01V.

The new version of the power supply load card does not have a switch "C". When
using this card ignore all references to switch "C" in the following tests.

Check the following voltages (measured on the Power Supply Load Card) with
switches A, B, C and D all off:

Voltage Limits

+ BV 4.9V te 5.1V

+ 18V 17.58V to 20V
-18V. -17.5Vte -20V-
+ 24V 23.6V to 256V

Repeat test 9 with switch A on.

Repeat test 9 with switches A, B and C on.

Set the power to 252V and repeat tests 9, 10 and 11.
Set the power to 198V and repeat tests 9, 10 and 11.

With switches A, B and C still on, measure the 5V rail and momentarily operate
switch D; the 5V rails should be 4.8V._Set switch D off, but leave A, Band Con.

Momentarily short the 5V to 0V and check that the power supply recovers.
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2.16

2.17

2.18

2.19

2.20

2.21

2,22

Connect the 1260 as shown in Figure 1 with the Test Box switches set to "Trigger
Normal” and "Suppiy Switching”. Using the oscilloscope, adjust the Test Box
Delay so that the 1260 is switched off at the peak of the mains cycles.

Check that POWER FAIL [bar] on PCB 5 is given approximately 10msec after the
mains has failed.

Check that the 5V. rail holds up to a minimum of 4.75V for at least 6msec after == =

POWER FAIL [bar] is asserted.

Set. the Test Box Switch to "Trigger Invert"” and check that there is at least
200msec delay from the pmnt at which the power comes on to the POWER FAIL
fbar] going back high. -

Switeh Off. Replace the fuse by a 2A fuse and set the variae output and the 1260
mains selector t0:115V, Switch on and repeat tests 9, 10 and 11.-

Set the Variac to 126V and repeat paragraphs 9,10 and 11.

Set the Variac to 90V and repeat paragraphs 9, 10 and 11.

Repeat test 14.

Repeat test 15,

Repeat test 16.

Switch Off. Replace the 1A fuse and set the 1260 back to 230V operation
Replace the rest of the PCBs.

The Power Supply is now fully set up.

SET UP PRIOR TO SOAK

This seetion is not required for this manual

SOAK PROCEDURE. .

This section is not required for this manual
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FINAL CALIBRATION

Calibration should be carried out at a constant temperature in the range 17-23°C.
SAFETY CHECKS

These checks should be carried out if they have not already been done, as in Section 2.

This would occur for example in-an old unit if it was being re- cahbrated after a period-of:- :-

time or after repair work had been undertaken.
Take out all the PCBs except PCB 5 and disconnect the display.
Flash test on mains live and-neutral to earth @ 1500V-de. - -

Check that the resistance from any of the following points to the earth pin on the mains
connector is less than 0.5

Fan guard -
Exposed screws on the rear panel
BNC outers on the rear panel -

Check that the fuse inserted is rated @ 1A (anti-surge) for 230V or 2A for 115V
operation,

Measure the resistance across the link for 115V [this is on the Power Supply Beard next
to the mains input] checking that with the switch set to 115V the resistance is less than
1Q and with the switch set to 230V the resistance is greater than 20kQ.
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5.2

5.2.1

5.2.2
5.2.3
5.2.4

5.2.5

5.3

5.3.1

5.3.2

PRELIMINARY TEST

Before testing check that the connections are as in Figure 1.

Switch on and set the Generator output to give a 3V, 400Hz signal. Connect this to both
Channels 1 and 2 and take several measurements displaying the Channel 1 readings.
Ensure that the readings on the 1260 are not scattering and thatthey are 3V £0.3V.
Repeat 1 displaying Channel 2.

Set the frequency to 100kHz and take several readings to ensure that the result =3V
+0.3V and does not seatter by more than 20 bits..

Repeat 3 displaying Channel 1.

Leave the unit switched on for half an hour before starting calibration.

L¥F GENERATOR CALIBRATION (PCB 15)

Switch off, disconnect the cables and put PCB 15 on an extender card.

Switch on and set up the following:

SELF-TEST Initialise [TT1]

With a DMM on.DCV measure the voltage from TP4 to TP1  Adjust RV203 for 0V
+£2mV,

Measure the voltage from TP5 o TP1. Check for OV £10mV.

This completes PCB 15 calibration. Switeh off and refit PCB 15 inte its slot and reconnect
the cables.
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HF SYNTHESISER CALIBRATION (PCB 16)
Switch off and put PCB 16 on an extender card.
NOTE: The cable from PCB 15 to PLH must be connected.

Switch on and set up the following:

SELF-TEST " Initialise [TT1]
Set up the following:
GENERATOR Frequency 66kHz . [FR66E3]

With the oscilloscope check that the waveform on TR201 collector (can) is a +5V square
wave and with a counter/timer check that the period is 2.54msees +0.1msecs.

For status B issue A boards or later issues: -

Monitor TP201 with the DVM and set CV40] to obtain 2 reading of -3V to £0.5V.

For older boards (status A):

With the DVM check that the DC voltage on TP201 lies between -6V and +6V.

Set up the following:

GENERATOR Frequency 20MHz [FR20E6]
Disconnect the cable from PCB 16 PLH and connect a 32kHz = 100Hz 5V £ 0.1V rms
sine wave to PCB 16 PLH. With a DMM on DCV monitor TP102 wrt ground., Adjust
LV101 (under the middle screen) to give a voltage of -+ 10V +0.4V.

Set up the following:

GENERATOR Frequency 66kHz {FRE66E3]

Reconnect the cable from PCB 15 to PCB 16 PLH. With a DMM on DCV monitor TP102
wrt ground. Check the reading is between -6.5V and -9.5V.

This completes PCB 16 checks.. Switch off and refit PCB 16 into its slot and reconnect all
cables.
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5.5 ANALYSER (VOLTAGE) CALIBREATION (PCE 10)
NOTE: These tests are best carried out with the front panel raised by one hole so that the
cables reach.
5.5.1 . Switch off and fit PCB 10 Channel 1 onto an extender card with the screen removed.
Set up the following:
SELF.TEST Initialise ' [(TT1]
ANALYSER
NEXT Input Diff [IP1,11
SINGLE ' [s13

With a DVM set 1o Q measure:

Measure Reading Comment

HI to shield 1M +10kQ Input impedance?*
1O to shield 1MQ +10kQ Input impedance*
LO shield to TP601 ATQ +5Q# Shield

HI shield to TP601 47Q £5Q# Grounded

*Set the 7060 to the 10M& range for these readings.
#Forissue A PCB's only the resistance is 0 + 108,

Set up the following:

ANALYSER . .
NEXT Input Single {1P1,0]

With a DVM set to Q check that LO te shield is open circuit,

Set up the following:

ANALYSER

NEXT Input Diff [IP1,1]
Quter Floating [OUL 11
Coupling AC {DC1,1]

With a DVM set to  measure from:

HI to shield ole AC coupled
LO to shield ofe AC coupled
LO shield to TP601 100k £1kQ LO floating
5.5.2 Short circuit the HI and 1O inputs. Ensure that all cables are connected.
Set up the following:
SELF-TEST Initialise [TT1]
ANALYSER Range 30mV iRA1,1]
Input biff [1P1,1}

SINGLE (51}
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5.5.4

5.5.5

5.5.6

5.8.7
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Ignore the first reading and error. With a DC DVM measure the following test points wrt
TP601:

Measure Adjust Limits

TP403 RV401 OV +200pV
TP404 RV402 0V 1 200uV
TP603 RV403 oV £ 15mV

Remove the short circuits and eheck the following test points wrt TP601:

_Measure Limits
TP403 OV +3mV
TP404 0V £3mV

Re-fit the short eircuit,

Set up the following:
GENERATOR Frequency 20MHz [FR20E86]
SINGLE [S1]

With a DC DVM measure the following test points wrt TP601:

Measure Limits

TP60Z ov £1V

TP603. 0V £100mV

Set up the foilowing:

SELF-TEST Initialise [TT1}

ANALYSER

NEXT Range 300mV {RA1,2]
Input (V1) Single {1P1,0]

DISPLAY Source V1 [S01,0]

RECYCLE LRE]

Connect a floating power supply, set to 0V, to the Channel 1 inputs as in Figure 5.
Gradually increase the-power supply output until an overload is continuously indicated
in the display. Check the input to the 1260 is within the listed limits when this occurs.

Positive between HI and shield +0.52V to +0.58V
Negative between HI and shield -{0.52V to - 0.58V
Set up the following:

GENERATOR Frequency 65kHz [FR65E3]
Positive between HI and shield +56Vto +6.8V
Negative between HI and shield -5.6Vto ~-6.8V
Positive between LO and shield +56Vio +6.8V

Negative between LO and shield ~-56Vto ~6.8V
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5.5.8

A ART

Using the power supply set to the following voltages and applied to both HI and 1.O inputs
as a common mode voltage to the shield as in Figure 7, check the voltages at the test
points listed below with a DC DVM wrt TP601:

Set up the following:
SINGLE [S1]
Input Measure Limits
+50V 1V D404 eathode +6.25Vto +7.4V
D408 cathode +6.25Vto +7.4V
CLBOVELIV T D404 cathode = ~8.25Vto 7.4V
D408 cathode ~6.25Vto ~ 7.4V

5.5.9

Switch off and set CV401, CV402 and CV403 to their mid position (CV403 is present only
on issue D or later PCB's).

Fit the screen to Analyser 1 and calibrate as follows, with the PCB still on an extender
eard, so as to be able to access the required adjustments.

Set the waveform switch (position 2 of SW1) down to enable the square wave output.
Ensure the "apply cal” switch (position 1 of SW1) is in the down position.

Set up the following:
SELF-TEST Initialise {TT1}
GENERATOR Amplitude 2V (VA2]
ANALYSER Integration time 0.3secs {1S.3]
NEXT Input (V1) Diff [IP1,1}
Range (V1) 3V fRAL,3]
Outer (V1) Floating [0U1,1]
DISPLAY Source \'2! [S01,01
Coords r, B [CV1]
RECYCLE [RE]

Connect the 1260 generator to the calibrator phase lock. Connect the calibrator HI
output to the Channel 1 HI and the calibrator LO to the Channel 1 IHI shield. Short
circuit Channel 1 LO to the LO shield. The calibrator LO must not be connected to earth
(as in Figure 2).

The limits of the following table refer to the R value displayed on 1260 front panel.
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Freq Range Input Amplitude | Adjust/Check Limits
299Hz 3V HI FAY RV701 2.0005V
& SP702/3/4 1.9985V

65kHz 3v © | HI A% CV4o01 2.0005V
1.9945V

For Issues A, B and C :- Remove the short circuit from channel 1 L{ and connect the calibrater
to channel'l' LO'as infigure 3: Set the frequency to 100 kHzon the 300mV range and set
CV402 for less than 5mV, Set the frequency to 1MHz and check for less then 5mV._ If it is
>5mV adjust CV402 to split the error and recheck at 100kHz.

30Hz 300mV  Hi& Lo 2V check <3mV

For Issues D) ;- Remove the short circuit ont Channel 1 LO and connect the calibrator to
Channel 1 LO as in Figure 3:

100kHz 300mV HI&LO 2V CV402 setto <2mV
1IMH= 300mV  HI&LO 2V CV403 setto <HmV

Repeat adjustment of CV402 and CV403 if necessary:

30Hz 300mV HI&LO 2V Check <3mV
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5.5.10 Check the Channel 1 calibration as in the following table with the connections as in
Figure 2.
Low frequency checks using phase-locked calibrator
Freq Range Input Cal Amp Adjust Limits Comments
/Check

299Hz 3v HI yAY RV701 2.0010V [RA1,3]
1.9990V S| [FR299]

299Hz 3v Hi 3v Check 3.0015V
2.9985V

299Hz 3V Hi 0.3V Check 300.3mV
299 TmV

299Hz 300mV HI 300mV Check 300.30mV [RA1,2]
299.70mV

299Hz 300mV HI 30mV Check 30.03mV
29.97TmV

299Hz 30mV HI 30mV Check 30.030mV [RA1,11
29.970mV

299Hz 30mV HI 34mV Check Nooverload

655Hz 3V HI 2V Check 2.0010V [RA1,3]
1.9970V [FR655]

656Hz 3V HI 2V Check 2.0010V [FR656]
1.9990V

656Hz 30mV HI 34mV Check No overload

3kHz 3V HI yAY Check 2.0010V [FR3E3]:
1.9990V

10kHz 3v HI A% Check 2.0020V {FRIEA4]
1.9980V

32kHz 3V HI 2V Check 2.0040V [FR32E3]
1.9960V

656kHz 3V Hi 2V Check 2.0040V [FR65E3]
1.9960V

100kHz 3v HI v Check 2.0200V [FR1E5]
1.9800V
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Set up the following:
SELF-TEST Initialise [TT1]
DISPLAY Source Vi [S501,0]
RECYCLE [RE]

Connect the calibrator Hi to Channel 1 HI and the calibrator LO to Channel 1 HI shield
as in Figure 2. Set the calibrator to 1MHz and with the phase lock off, switch the -
calibrator output on and gradually inerease the output voltage until the unit indicates an
overload.

Check that the calibrator is delivering 4.3 + 0.5V rms at this point.

Disconnect the calibrator. Replace Analyser 1 in its correct position in the unit card rack.
Switch off, refit PCB 10 into its slot and reconnect all cables.

REPEAT FROM 5.5 FOR CHANNEL 2 REPLACING ALL SET UP INSTRUCTIONS
FORTHE CHANNEL 2 EQUIVALENT.

Replace Channel 2 back into its slot with all cables connected.

Remove Channel 1. Remove Channel 3 and configure this analyser to be Channel 1 by
connecting the split pads as below:

De-solder split pads SP103 and SP114
Solder split pads SP101 and SP112

Note : On some versions of PCB 10, D401, D402, D485 and D466 may not be fitted, in
which case tests 5.5.7 and 5.5 .8 wili fail.

Place this analyser inte the Channel 1 position in the frame. Repeat from 5.5 for this
channel as though it is Channel 1.
Remove this analyser and configure it to be Channel 3 by setting the split pads back to

normal:

Desolder split pads 5P101 and SP112
Solder split pads SP103 and SP114

Refit the front panel.
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5.5.15 Set the waveform switch (position 2 of SW1) up to disable the square wave output.
Ensure the "apply cal" switch (position 1 of SW1) is in the down position.
Set up the following:
SELF-TEST Initialise [TT1}
GENERATOR Amplitude 0,715V [VA.75]
F'requency 65kHz [FR65000]
ANALYSER . Integration time - 1sec [I51]
DISPLAY Source Vi [S01,0]
Coord r,B [CV1]
RECYCLE [RE]

Using the power meter via the 12606001 test set check Channel 1 high frequency
performance either manually or under GPIB control as in the following table (with the
connections made as in Figure 6).. '

Make a note of this reading.
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High frequency checks using power meter
Atten .

Freq Range Input _14dB Check Limits Comments

100kHz auto HI Check As noted Terminate
+3mV with 50Q

200kHz auto HI Check As noted Terminate
£3mV with 50Q

650kH=z. auto.. ... . HI ... Check . _Asnoted. . |. Terminate
+3mV with 50Q

660kHz auto HI Check As noted Terminate
+4mV with 50Q

1MHz auto HI Check Asnoted Terminate
+5mV with 500

2MHz auto HI Check As noted Terminate
+10mV with 500Q

6.5MHz auto HI Check As noted Terminate
+15mV with 500

5.6MHz auto I - Check As noted Terminate
+15mV with 500

10MHz auto H1 Check As noted Perminate
£30mV with 50Q

20MHz auto Hi Check As noted TPerminate
+50mV with 50Q

32MHz auto HI Check Asnoted | Terminate
L+ 50mV* with 500

5.5.16

5.5.17

*Limits are —0 to + 100mV for boards fitted with pad5s in position D401,402,405,4086.
THIS COMPLETES CHANNEL 1 FINAL CALIBRATION.

REPEAT FROM 5.5.16 FOR CHANNEL 2 REPLACING ALL SET UP INSTRUCTIONS
FORTHE CHANNEL 2 EQUIVALENT.

THIS COMPLETES CHANNEL 2 FINAL CALIBRATION.

Remove Channel 1. Remove Channel 3 and configure this analyser to be Channel 1 by .
connecting the split pads as below:

De-solder split pads SP103 and SP114
Solder split pads 5P101 and SP112.

Place this analyser into the Channel 1 position in the frame. Repeat from 5.5.16 for this
channel as though it is Channel 1.
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5.5.18 Remove this analyser and configure it to be Channel 3 by setting the split pads back to
normal: '
De-solder split pads SP10t and SP112
Solder split pads SP103 and SP114

For issue A copper:
De-solder and remove D401, D402, D405 and D406, (If fijted. )
For issue B copper:

De-golder the split-pads-at-thejunction of: - - -

D401 and D402 (SP401)
D405 and D406 (5P402)
5.5.19 THIS COMPLETES CHANNEL 3 FINAL CALIBRATION.

Replace Channel 1 and Channel 3 back into their normal slots and reconnect all cables.

Set SW1 position 2 on PCB 22 up.
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CURRENT TO VOLTAGE CONVERTER CALIBRATION (PCB 31)

NOTE: These tests should be done with the front panel raised by one hole and with the
top screen of BD31 removed.

Ensure that the power cable and the relay drive cables are connected.

Set up the following:

SELF-TEST Initialise [TT1]

Use a voltmeter set to DC to measure the voltages on the regulator outputs wrt TP1086.
The following voltages should be found:

IC105 pin3 +15V £ 0.5V
IC106 pin3 -15V £0.5V

Using a voltmeter set to DC measure across resistor R125 {situated below IC104). Adjust
RV 101 until the following voltage is measured:

1.2V £100mV (enly the magnitude is important)

Using the voltmeter measure across resister R103. The following voltage should be
found:

1.2V £100mV (only the magnitude is important)

Monitor the voltage at TP101 wrt TP106 using an oscilloscope set to maximum
sensitivity. No high frequency oscillations should be apparent.

Set, up the following:

ANALYSER
PREV Range- B80mA [RA3,5]

The observed waveform should be 0V as before.

Fit the 5009 resistor calibration box on to the front panel terminals.

Set up the following:

GENERATOR Frequency 300Hz [FR300]
V. Ampl 1V [VA1]

ANALYSER

PREV Range 8mA {RAS,4]

DISPLAY Result Z1 {501,3]
Coord 2,0 [CZ1]

RECYCLE

Check that the impedance displayed is between 480 and 5200
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5.6.8 Set up the following:
GENERATOR V.Ampl 0V [VAO.1]
ANALYSER
PREV Range 600pA [RA3,3]

Check that the impedance displayed is between 480Q and 520€Q. - -

5.6.9 This completes the PCB 31 tests. Refit the front panel. Ensure all cables are connected.
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GENERATOR OUTPUT CALIBRATION (PCB 14)

Switch off and put PCB 14 on an extender card. Remove the screen box. Disconnect the
cables to SK201 and SK701. Switch on and set up the following:

SELF-TEST Initialise ['TT1}

Make the following adjustments using a DMM on DCV to monitor the voltages indicated: -

Measure Adjust Limits Comment
Across R531 RV501 110mV £10mV Quiescent I

- Gen O/P- - = o ~RVB0*~ - OV-£5mV o Qutput offset
Across R416 RV302* 0V £5mV Output CM

*Note on issue B copper RV301 & 302 are transposed.

Switch off and refit the screen box, Switeh on and monitor the output between the
generator 1O and earth with an oscilloscope. Adjust RV601 for the minimum square
wave between LO and earth across R416.

Fit the cables to SK201 and SK701. Monitor the generator output with a DC DVM and
set RV301* for 0V £ 5mV.

Set up the following:

GENERATOR: Bias 40V [VB40]

Measure the generator output with DC DVM. Adjust RV202 BD15 for 40V £60mV.

Set up the following:
GENERATOR Bias 40V [VB-40}

Check the generator output with a DC DVM for -40V £ 200mV. Note the reading.

Set up the following:
GENERATOR Bias 40V [VB40]

Check the generator output with DC DVM. Split the error between =40V with RV202
BD15 for £40V £100mV.

Set up the following:

GENERATOR Bias ov [VBO]
Amplitude 3V [VA3]

SINGLE [SI]

Measure the generator output with an AC DVM. Check for 3V £0.1V. Note this
reading.
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5.7.8

5.7.9

5.7.10

5.7.11

5.7.12

5.7.13

Set up the following:

GENERATOR Frequency 65kHz fFRB5E3]
Measure the generator output with an AC DVM. Check for the noted reading £0.1V.
Set up the following:

GENERATOR Frequeney 66kHz [FR68E3]

Measure the generator output with an AC DVM. Check for the noted reading +0.1V.
Check the generator output onvthe oscilloscope for an undistorted sine wave.

Set up the following:

GENERATOR Amplitude 305mV [VA.305]
Frequency 656kHz [FR65E3]

Measure the generator output with an AC DVM. Note this reading.
Set up the following:
GENERATOR Frequency 66kHz [FRBGE3]

Adjust RV701 for the noted reading as above + 30mV.

Set up the following:

GENERATOR Amplitude A [VAT]

SWEEP Alog 100pts {SF100]

NEXT Frequency MIN 1MHz [FM1E8§]
MAX 20MHz [FX20E86]

NEXT Enable fogf {(SW2]

RECYCLE [RE}

Monitor the generator output on an oscilloscope TERMINATED IN 500 over the sweep.
Note any high or low points, repeat the sweep adjusting CV301 for the flattest response.

Set up the following:

SELF-TEST Initialise [TT1]
RECYCLE [RE]
GENERATOR Bias 5V [VB5]

Short circuit generator cutput and check for no error.

Set up the following:

GENERATOR Bias -5V [VB-5]
Check for no error.

Set up the following:

GENERATOR Bias 16V {VB10]
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5.7.15

5.7.16

5.7.17
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Check for generator overload error.
Set up the foilowing:
GENERATOR Bias -10V [VB-10]

Check for generator overload error.
Remove the short circuit, -

Connect a power supply positive lead via a 1002 resistor to the generator LO and the
negative to earth (ie. Channel 1 HI outer) as in Figure 8.

Apply + 1V from the power supply and check for no error.

Apply -1V from the power supply and check for ne error.
Apply + 5V from the power supply and check for common mode error.

Apply -5V from the power supply and check for common mode error.

Set up the following:
GENERATOR Type Current [GT1]
NEXT [.Bias 100mA [1B0.1]

Use a DMM set to 200mA current range to measure the generator cutput. This should be
100mA £ 0.5mA.

Set up the following:

GENERATOR
NEXT L.Bias -100mA {IB-0.1]

Use a DMM set to 200mA current range to measure the generator output. This should be
~100mA +0.5mA.

This.completes the final calibration tests. Switch off and refit PCB 14 into its siot.
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6.1

AUTO-CALIBRATION PROCEDURE

The auto-calibration of the 1260 analysers can be a single process in which the whole
instrument is calibrated from seratch, or a number of "patch’ calibrations to repair a
single point (refer to Appendix A). The calibration requires:

Sehlumberger calibration box (12606001)

W & G power meter

2 x BNC coax leads of the same length, and as short as possible -~
2 x 50Q feedthrough terminators matched to within 0.1%

LF (up to IMHz) AC calibrator eg. FLUKE 5200

Assorted BNC leads, always kept as short as possible

The 12607A Schlumberger-test kit- -

SREEE L

NOTE:
1) The calibration switch box needs to be characterised at 6 monthly intervals,

2) When the W & G power meter is not being used the test head should be connected
to the W & G output. .

3 Items 1-6 should be connected together when the calibration box is characterised,
and not separated from their calibration unit. The terminators should be marked
with a channel number, and should always be connected to the 1260 in
accordance to their marking.

4) It is advisable, when using the 50kQ resistor box in the 1260TA test kit above
1MHz, to stay at a distance of 1m or more from the unit, This requirement is a
result-of the sensitivity.of the phase shift in such a large resistor to changes in the
parasitic capacitance.

FULL CALIBRATION SEQUENCE

If the calibration box has not been characterised within the last six months the procedure
in Appendix B should be followed. This sets up a set of characterised values (one for each
frequency and attenuation setting), which are stored as part of the auto-calibration
program on micro-vax. These values compensate for any non-linearities in the frequency
response of the calibration box. These characterised values are sent to the 1260 via the
commands "CA 0, in the following calibration procedure.

For voltage channel calibration, if the auto-calibration program is available the 1260
should be connected to the AC calibrator, calibration box (12606001) and the GPIB
controller via GPIB cables as in Figure 2. The GPIB addresses should be set up and the
front panel "Break” key should be pressed on the 12680. The 1260 auto-calibration

program should then be run.

The DIL switches on PCB 22 are explained in Appendix C.
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6.3
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INITIALISATION

The unit is put in calibration mode by setting switch SW2 on PCB 22 to 'CALIBRATE".
Ensure all eight DIL switches (SW1) on PCB 22 are in the up position.

Calibrator 1260

Frequency Command Reply Comment. .

- ™1 - Initialises 1260
- CMb - Clears cal data

LF VOLTAGE ANALYSER CALIBRATION

Conneet the BNC .cables-to the LF outputs of the calibration box. Connect the 1260
generator output to the calibration box generator input as in Figure 2.

Sequence
Select 300mV from the calibrator, and program the calibration box to 0dB astenuation.

This section initialises the 1260 for the first pass calibration of the 3V range.

Calibrator 1260

Frequency Command Reply Comment

- T - [nitialises 1260

- - - Wait 2secs

- VALS - Sets 1.5V amplitude

- WF1 - Selects square wave

- RA1,3 - Calibrating 3V range

. RAZ,3 -

- 135 - Integration time

- MS1 - Delay for cal box to settie
- CMO - Normal ealibration mode
- 801,2 - Channel 1/Channel 2

- 0uUl,1 - V1 outer floating

- ouzl - - V2 outer floating

This section calibrates the 1260 at each of the LF calibration points. A reply of '00'
from the unit indicates a successful calibration, '01' is a failure.

Repeat the following sequence for each frequency in Appendix G from 200Hz to 125kHz
inclusive.

Calibrator 1260

Frequency Command Reply Comment

- CAQf - Ideal value for this frequency
[Hz FRf - Sets frequency

- Si 00 1260 calibrated
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6.3.1.3

6.3.1.4

6.3.1.5

8.3.1.6

6.3.1.7

6.3.1.8

6.3.1.9

6.3.1.10

This section sets up the 1260 for the first pass calibration of the 300mV range. Set the
calibrator to 150mV output, and program 0dB attenuation on the calibration box.

Calibrator 1260

Frequency Command Reply Comment

- RA1,2 - Calibrating 300mV range
- RA22 -

Repeat Section 6.3.1.2.

This section sets up the 1260 for the second pass calibration of the 3V range. This ensures
that the amplitude and phase on-the 3V range is matched-to the -300mV range for both
analysers.

Set the calibrator to 300mV output, and program 0dB attenuation on the calibration box. -

Calibrator 1260

Frequency Command . Reply Comment

- CM3 - Select second pass mode

- RA1,3 - Matching 3V to 300mV range
- RAZ2,2 -

Repeat Seetion 6.3.1.2.

This section sets up the 1260 for the [irst pass calibration of the 30mV range. Set the
calibrator to 1.5V output, and program 34dB attenuation on the calibration box.

Calibrator 1260

Frequency Command Reply Comment

- CM0O -

- RA1,1 - Calibrating 30mV range
- RAZ,1 -

Repeat Section 6.3.1.2.

This section sets up the 1260 for the second pass calibration of the 30mV range. This .
ensures that the amplitude and phase on the 30mV range is matched to the 300mV range -
for both analysers.

Set the calibrator to 1.5V output, and program 34dB attenuation on the cal box.

Calibrator 1260

Frequency Command Reply Comment

- CM3 -

- RAL1 - Matching 30mV to 300mV range
- RA2,2 -

Repeat Section 6.3.1.2.
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LF Verification

NOTE: Verify must be done with the generator calibration disabled. Thus the DIL switch
should be set to:

aa]"lafs] ]

A verification of the LF auto-cal should take place in normal mode, after the LF
calibration mode.

The initialise sequence is:

1.

2.

Set the unit to NORMAL (SW2 on PCB 22).

Issue the following commands:

T Initialise

Wait for initialise to complete, about 2secs

IS1 Integration time 1sec

MS0.5 Measurement delay of 0.5secs
S501,2 Source VI/V2

vl Magnitude and phase coordinates
oP2,1 Data output to GPIB on

Then set up as per.3V/3V overcheck (Section 7.3.6) and check the points in
Appendix G, between 200Hz and 125kHz inclusive, against the limits given -
below.

Then set up as per 3V/300mV overcheck (Section 7.3.8) and check the points in
Appendix G, between 200Hz and 125kHz inclusive, against the limits given
below.

Then set up as per 300mV/300mV overcheck (Section 7.3.9) and check the points
in Appendix G, between 200Hz and 125kHz inclusive, against the limits given
below.

Then set up as per 300mV/30mYV overcheck (Section 7 .3.1Gj and check the poinis
in Appendix G, between 200Hz and 125kHz inclusive, against the limits given
below.

Then set up as per 30mV/30mV overcheck (Section 7.3.11) and check the points in
Appendix G, between 200Hz and 125kHz inclusive, against the limits given
below.

Limits:

0.9995 = < Magnitude = < 1.0005
~0.05° = < Phase =< +0.05°
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8.4
6.4.1

6.4.1.1

6.4.1.2

6.4.1.3

HF VOLTAGE ANALYSER CALIBRATION (>125kHz)

Sequence

- Connect the unterminated ends of the BNC cables to the HF outputs of the calibration

box. Conneect the terminated ends of the BNC cables to INPUT V1 and INPUT V2 of the

1260. Note the BNC cables must have matched 50Q terminators. Connect the 1260.
generator output to the calibration box AGC input via an unterminated BNC cable'as in-
Figure 8.

Set switeh SW2 on PCB 22 to "CALIBRATE'. Ensure all elght DIL switches SW1 on PCB
22 are-in the-up position.-

Calibrator 1260

Frequency Command. Reply - Comment

- TT1 - Initialises 1260

- - - Wait 2sees

- VAl . Sets 1V amplitude

- 155 - Integration time

- MS520 - Delay for cal box to settle
- CMO - Normal calibration mode
- 501,2 - Channel 1/ Channel 2

- FR145E3 - First calibration point

- St 01 or Dummy to allow cal box and

00 W & G to settle

This:section.sets up the. 1260 for the first pass calibration of the 3V range, program the cal
box to attenuate the signal with 14dB.

Calibrator 1260

Frequency Command Reply Comment

- RAL3 - Calibrating 3V range

- RA2,3 - Calibrating 3V range

- CAl0a - Ideal value, obtained via

characterisation (refer to Appendix B)
This next section calibrates:the 1260 at each of the HF calibration- points. A reply of '00"
from the unit indicates a sucecessful calibration, '01' is a failure.
Repeat the following sequence of instructions for each frequeney in Appendix G from
145E3Hz to 32K8Hz. Note a measurement delay of 20secs is required for the 145kHz

measurement but all the rest only require bsecs.

Sequence of instructions for first point:

Calibrator 1260

Frequency Command Reply Comment

- MS20 - Delay for first point
- FR145E3 - Frequency

- St 00 Calibrate

- MS5 - Delay for other points
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Sequence of instructions for the rest of the points:

Calibrator 1260

Frequency Command Reply Comment
- FRf - Frequency
- SI 00 Calibrate

Phis section sets up the 1260 for the first pass ealibration of the 300mV range, program
the calibration box to attenuate the signal with 20dB.

Calibrator 1260

- RA1,2 - Calibrating 300mV range

- RAZ2,2 -

- CAOQD - Ideal value, obtained at

characterisation {refer to Appendix B)
Repeat Section 6.4.1.3.

This section sets up the 1260 for the first pass calibration of the 30mV range, program the
calibration box to attenuate the signal with 34dB.

Calibrator 1260

Frequeney Command Reply Comment

- RA11 - Calibrating 30mV range

- RAZ,1 )

- CAOc - Ideal value, obtained at

characterisation {refer to Appendix B)
Repeat Section 6.4.1.3.

This section sets up the 1260 for the second pass calibration of the 3V range, program the
calibration box to attenuate the signal with 14dB.

Calibrator 1260

Frequency Command Reply Comment

- CM3 - Second pass mode

- RA1,3 - Calibrating 3V range -

- RA2,2' .

- CAQa - Ideal value, obtained at

characterisation (refer to Appendix B)
Repeat Section 6.4.1.3.

This section sets up the 1260 for the second pass calibration of the 30mV range, program
the calibration box to attenuate the signal with 34dB.

Calibrator 1260

Frequency Command Reply Comment

- RAL1 - Calibrating 30mV range

; RAZ,2 ;

- CAQc . Ideal value, obtained at

characterisation (refer to Appendix B)

Repeat Section 6.4.1.3.
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6.4.1.12

6.79

HF Verification

NOTE: Verify must be done with the generator calibration disabled. Thus the DIL
switch should be set to:

alallalal"lln

A verification of the HF auto-cal should take place in normal mode, afier the HF
ealibration mode. The initialise sequence is:

1.

2.

Set the unit to NORMAL (SW2 on PCB 22).

Issue the following commands:

TT1 Initialise

Wait for initialise te complete, about 3secs

IS1 Integration time 1sec

MS0.5 Measurement delay of 0.5secs
501,2 Souree V1/V2

Cvi Magnitude and phase coordinates
0oP2,1 Data output to GPIB on

Then set up as per 3V/3V overcheck (Section 7.3.6) and check the points in
Appendix G, beiween 145kHz and 32MHz inclusive, against the limits given
below.

Then set up as per 3V/300mV overcheck (Section 7.3.8) and check the points in
Appendix G, between 145kHz and 32MHz inclusive, against the limits given
below.

Then set up as per 300mV/300mV overcheck (Section 7.3.9) and check the points
in Appendix G, between 145kHz and 32MHz inclusive, against the limits given
below.

Then set up as per 300mV/30mV overcheck {Section 7.3.10) and check the points
in Appendix G, between 145kHz and 32MHz inclusive, against the limits given
below.

Then set up as per 30mV/30mV overcheck (Section 7.3.11) and check the points in
Appendix G, between 145kHz and 32MHz inclusive, against the limits given
below.

Limits:
frequency = < 1MHz
0.9995 = < Magnitude = < 1.0605
-(3.05° = < Phase =< +0.05°
Frequency =< 10MHz
0.9975 = < Magnitude = < 1.0025
-0.25° = < Phase =< +0.25°
Frequency => 10MHz

0.995 = < Magnitude = < 1.005
-0.5° = < Phase = < +0.5°
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VOLTAGE GENERATOR CALIBRATION OF 1260

The generator calibration of the 1260 is achieved using its own analysers, so the unit
must have had these calibrated.

Connections

Connect a short BNC cable (less than 20cm) to the 1260 generator output, and connect the -
other end to INPUT V1 HI on the 1260.

Sequence

This section initialises the 1260 for the generator calibration. Set switch SW2 on PCB 22
to 'CALIBRATE'. Ensure all eight DIL switches SW1 on PCB 22 are in the up position.

Calibrator 1269

Frequency Command Reply Comment

- TT1 - Initialises 1260 -

- - - Wait 2secs

- VAL - Sets 1V amplitude

- RA1,3 - Sets 3V range

- 519 - Integration time

- MS5 - Delay for cal box to settle

- CM4 - Generator calibration mode
- 801,0 - Channel 1

This next section calibrates the 1260 at each of the generator calibration points. A reply
of '00' from the unit indicates a successful calibration, '01'is a failure.

Repeat the following sequence of instructions for all the frequencies in Appendix H.

Calibrator 1260
Frequency Command Reply Comment
- FRT . Frequency

- S 00 Calibrate
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6.6

6.6.1

6.6.1.1

6.6.1.2

CURRENT ANALYSER CALIBRATION

Sequence

The current analyser calibration relies on the voltage analysers and generator being
calibrated. The first step is to accurately calibrate the 6mA range, and then this is used
to characterise the resistors used for the other ranges. If the HP9825 programs for the

current calibration are available these should be used. .

Set the 1260 GPIB to talker/listener mode. Ensure that the keyswitch is set to normal.
Set SW2 on PCB 22 to calibrate and set the switches on SW1 to:

500 box, BmA range-- -

alal lalal"aln

This section initialises the 1280 for the first stage in the calibration of the 6mA range,
using the 508 resistor to calibrate magnitude and phase. Connect the 5082 resistor box to
the 1260.

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait Zsecs

503,0 - Current calibration
P11 - Differential input
oul,0 - Outer grounded

IS3 - 3secs integration time
MS1 - 1secdelay

RA1,2 - Using 300mV range
RA3 4 - Calibrating 8mA range
VA0.3 - 300mV generator amplitude
CA0,50 - 50Q magnitude

CAl1,0 - 0° phase

This section calibrates-the:1260 on the 6mA range up to 22kHz. - Each measurement
replies by a'00' for a pass, or a.'01' for a failure.

The following sequence of instructions should be executed for all the frequencies in
Appendix G from 200Hz to 22E3Hz inclusive.

1269
Command Reply Comment
FRf - Sets frequency

SI 00 1260 calibrated
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This section initialises the 1260 for a verification of the calibration points just calibrated.
Set SW2 on PCB 22 to normal and set the switches on SW1 to:

alal lnls}"laln

The points are checked to 25% of the customer specification, ie. 0.0256% and 0.025°.- -+

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

151 - 1sec integration time

0OP2,1 - All data to the GPIB

C41 - Magnitude and phase coordinates
RA1,2 - Using 300mV range

RA34 - Calibrating 8mA range

VAL.3 - 300mV generator amplitude

This section verifies the 1260 on the 6mA range up to 22kHz.

The following instructions should be executed for all frequencies in Appendix G in the
range 200Hz to 22K3Hz.

1260

Command Reply Comment

FRT - Sets frequency

S1 * Verify calibration

*Fach measurement replies with the results, five floating point numbers:

Frequency
Magunitude
Phase
Error
Limit

Fach result must be checked, first for no error (Error=0), and then against the following
timits:

49,9875 = < Magnitude = < 50.0125
-0.025° = < Phase = < +0.025%
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6.6.1.5 This section initialises the 1260 for the second stage in the 6mA current calibration. This
stage uses the 508 resistor box to calibrate the magnitude only up to 2MHz. Set SW2 on
PCB 22 to calibrate and set the switches on SW1 to:

W lshl"lsls

50 box, 6mA range

1260
Command Reply Comment
TT1 - Initialises 1260
- - Wait Zsecs
CM2 - Magnitude only
S03,0 - Current calibration
IP1,1 - Differential input
ouUt0 - Outer grounded
183 - 3secs integration time
MSt - Isec delay
RA1,2 - Using 300mV range
RA34 - Calibrating 6mA range
VAG.3 - 300mYV generator amplitude
CA0,50 - 50 magnitude
6.6.1.6. This section calibrates. the 1260 magnitude on the 6mA range from 32.767999kHz to

2MHz. Each measurement replies by a '00' for a pass, or 2 '01' for a failure,

The following instructions should be executed for all frequencies in Appendix G in the
range 32767.999Hz to ZE6Hz inclusive.

1260
Command Reply Comment
FRf - Sets frequency

SI 00 1260 calibrated
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This section initialises the 1260 for a verification of the calibration points just calibrated.
Set SW2 on PCB 22 to normal and set the switches on SW1 to:

alal Inhsl"lals

The points are checked to 25% of the customer specification, ie. $.025% below 100kHz,
0.05% below 1TMHZ and 0.25% below 10MHz.

1260

Command Reply Comment

TT1 - Initialises 1260

- “ Wait 2secs

51 - 1sec integration time

0oP2,1 - Alldata to the GPIB

CZ1 - Magnitude and phase coordinates
RAL12 - Using 300mV range

RA3,4 . Calibrating 6mA range

VAD.3 - 300mV generator amplitude

This section verifies the 1260 magnitude on the 6mA range between 32.767999kHz and
2MHz.

The following instructions should be executed for all frequencies in Appendix G in the
range 32767.999Hz to 2E6Hz inclusive.

1260

Command Reply Comment

¥FRE - Sets frequency

SI * Verify calibration

*Kach measurement repliies with the results, five floating peint numbers:

Frequency
Magnitude
Phase -
Brror:
Limit

Fach result must be checked, first for no error (Error =0), and then against the following
limits:

Frequency = < 100kHz
499875 = < Magnitude = < 50.0125

Frequency =< 1MHz
49975 = < Magnitude = < 50.025

Frequency = < 10MHz
49875 = < Magnitude = < 50.125
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6.6.1.9 This section initialises the 1260 for the third stage in the 6mA current ealibration. This
stage uses the 12.2nF capacitor box to calibrate the phase only up to 200kHz. Set SW2 on
PCB 22 to calibrate and set the switches on SW1 fo:

Wl alal"lshs

Connect the 12.2nF capacitor box to the 1260,

12.2nF. 6mA range

1260
Command Reply Comment
TT1 - Initialises 1260
- - Wait 2secs
cM1 - Phase only
503,0 - Current ealibration
P11 - Differential input
0ou1,0 - Outer grounded
153 - 3sees integration fime
MS1 - 1sec delay
RAL1,2 - Using 300mV range
RA3,4 - Calibrating 6mA range
VAD.36 - 360mV generator amplitude
CA1,-90 - ~90° phase
6.6.1.10 This section calibrates the 1260 phase on the 8mA range from 32.767999kHz to 200kHz.

Each measurement replies by a '00' for a pass, or a "01' for a failure.

The foliowing instructions should be executed for all frequencies in Appendix G in the
range 32767.999Hz to 200E3Hz inclusive.

1260
Command Reply Comment
FRf - Sets frequency

S 00 1260 calibrated
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This section initialises the 1260 for a verification of the calibration points just calibrated.
Set SW2 on PCB 22 to normal and set the switches on SW1 to:

alal lnls] laln

The points are checked to 25% of the customer specification; ie. 0.025° below 100kHz and =
0.05° below 1MHz.

1269

Command Reply Comment

TT1 - Initialises 1260

- - Walit 2secs

151 - Isec integration time

OP2,1 - All data to the GPIB

CZ1 - Magnitude and phase coordinates ..
RALZ . Using 300mV range

RA34 - Calibrating 6mA range

VA0.36 - 360mV generator ampiitude

This section verifies the 1260 phase on the 6mA range between 32.767999kHz and
200kHz,

The following instructions should be executed for all frequencies in Appendix G in the
range 32767.999Hz to 200E3Hz inclusive.

1260

Command Reply Comment

FRT - Sets frequency

SI * Verify calibration

*Each measurement replies with the results, five floating point numbers:

Frequency
Magnitude
Phase
Error .
Limit

Each result must be checked, first for no error (Error =0), and then against the following
Himits:

Frequency = < 100kHz
-90.025 = < Phase = < -89.975

Frequency =< 1MHz
-90.05 = < Phase = < ~893.95
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6.6.1.13 This section initialises the 1260 for the fourth stage in the 8mA current calibration. This
stage uses the 2.2nF capacitor box to calibrate the phase only up to 2MHz. Set SW2 on
PCB 22 to calibrate and set the switches on SW1 to:

ala] lnfal "lnhs

Connect the 2.2nF capaciter box to the 1260

2.2n¥F. 6mA range

1260
Command Reply Comment
T - Initialises 1260
- - Wait 2secs
CM1 - Phase only
503,0 - Current calibration
IP1,1 - Differential input
0OU1,0 - Cuter grounded
1S3 - 3secs integration time
MS1 - isec delay
RA1,2 - Using 300mV range
RA3,4 - Calibrating 6mA range
VAQ.22 - 220mV generator amplitude
CA1,-90 - -90° phase
6.6.1.14 This section calibrates the 1260 phase on the 6mA range from 200kHz to 2MHz. Each

measurement replies by a '00" for a pass, or a '01" for a failure.

The following instructions should be executed for all frequencies in Appendix G in the
range 200K3Hz to 2E6Hz inclusive,

1260
Command Reply Comment
FRf - Sets frequency

SI 00 1260 calibrated
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This section initialises the 1260 for a verification of the calibration points just calibrated.
Set SW2 on PCB 22 to normal and set the switches on SW1 to:

ala] lnls] lnls

The points are checked to 25% of the customer specification, ie. 0.05° below 1MHz and -
0.25° below 10MHz.

1260

Command . Reply Comment

TT1 - Initialises 1260

- Wait 2sees

151 - 1sec integration time

0OP2,1 - All data to the GPIB

C71 - Magnitude and phase coordinates
RA12 - Using 300mV range

RA34 - Calibrating 6mA range

VAQ.22 - 220mV generator amplitude

This section verifies the 1260 phase on the 6mA range between 200kHz and ZMIHz.

The following instructions should be executed for all frequencies in Appendix G in the
range 200E3Hz to 2E6Hz inclusive.

1260

Command Reply Comment

FRT - Sets frequeney

St * Verify calibration

*Kach measurement replies with the results, five floating peint numbers:

Frequency
Magnitude
Phase:
Error
Limit

Each result must be checked, first for no error (Error=0), and then against the following
limits:

Frequency =< 1MHz
~80.05 =< Phase =< -89.95

Frequency =< 10MHz:
-90.25 =< Phase =< -89.75
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6.6.1.17 This section characterises the RC network box. For this, the 1260 must have been
calibrated on the 6mA range up to 2MHz in magnitude and phase. Connect the RC
network box to the 1260. Set SW2 on PCB 22 to normal.

1280

Command Reply Comment

T - Initialises 1260

- - Wait 2secs

153 - 3secs integration time
MS1 - 1sec delay

0P2,1 - All data to the GPIB
FR2E8 - Frequency set to 2MHz .
VAO0.5 - 500mV generator amplitude
RAL2 - Using 300mV range
RA34 - Calibrating 6mA range

SI *- Measure the RC network

The measurement replies with the following five floating point numbers:

Frequency
Capacitance
Resistance
Error

Limit

The Error must be 0. The Capacitance, C, and the Resistance, R, must be saved. These
will be used to calculate the calibration values for the RC network box, according to the
following formulae:

Magnitude = R
V(1 +@’R*CH)

Phase = -aretan {aRC)
where © = 2n*frequency

Rapprox 5k
C approx = 100pF
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This section initialises the 1260 for the final stage in the 6mA current calibration. This
stage uses the RC network box to calibrate the magnitude and phase up to 32MHz. The
RC network must have been characterised, as in the previous section. Set SW2 on PCB
22 to calibrate and set the switcheson SW1 to:

ala} Lol lals

Network, 6mA range

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

303,0 - Current calibration
P11 - Differential input
ouU1,0 - Outer grounded

I53 - 3sec integration time
MS1 . . 1sec delay

RA1,2 - ", Using 300mV range
RA3,4 - Calibrating 6mA range
VAG.22 - 220mV generator amplitude

This section calibrates the 1260 magnitude and phase on the 6mA range from 4MHz to
32MHz, Fach measurement replies by a '00' for a pass, or a '01" for a failure. The
calibration values, Z and 9, are the ealculated magnitude and phase (see previous
section).

The following instructions should be executed for all frequencies in Appendix G in the
range 4E6Hz to 32E6Hz inclusive.

1260

Command Reply Comment

FRf - Sets frequency

CA0,Z - Sets magnitude calibration value
CALO - Sets phase calibration value

SI 00 1260 calibrated
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6.6.1.20

6.6.1.21

This section initialises the 1260 for a verification of the calibration points just calibrated.
Set SW2 on PCB 22 to normal and set the switches on SW1 to:

ala]"la]ul"fnls

The points are checked to 25% of the customer specification, ie. 0.25% and 0.25° below-
10MHz and 2.5% and 2.5° below 32MHz

1260

Command Reply Comment

11 - Initialises 1260

- - Wait 2secs

ISt - 1sec integration time

0P2,1 - All data to the GPIB

CZ1 - Magnitude and phase coordinates
RA1.2 - Using 300mV range

RA3.4 - Calibrating 6mA range

VA0.22 - 220mV generator amplitude

This section verifies the 1260 magnitude and phase on the 6mA range between 4MHz and
32MHz. It requires the characterisation data derived in Section 6.6.1.17 for the RC
network box.

The following instructions should be executed for all frequencies in Appendix G in the
range 4E6Hz to 32E6Hz inclusive.

1260

Command Reply Comment

FRT - Sets frequency

St * Verify calibration

*Fach measurement replies with the results, five floating point numbers:

Frequency
Magnitude .
Phase
Error
Limit
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Each result must be checked, first for no error (Error=0), and then against the following
limits:

Frequency = < 10MHz:
0.9975*Z = < Magnitude = < 1.0025*Z
8-0.25 = < Phase =< B+0.25

Frequency =< 32MHz:
0.975%2 = < Magnitude = < 1.025%7

8-2.5 = < Phase =< B+25
Given, Z = R
V(1 +e'R*CYH
And, 6= -arctan (wRC)

where @ = 2n*frequency

This section initialises the 1260 for the characterisation of the 5Q resistor by the
calibrated 6mA range. Connect the 5Q resistor box to the 1260.

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

C7Z1 - Magnitude and phase coordinates
0or21 - All data to the GPIB -
133 - 3secs integration time
MS1 - isecdelay

RA1 - Using 30mV range
RA3,4 - Using 6mA range
VAQ.2 - Generator 200mV

This section characterises a resistance box.

The following instructions should be executed for all frequencies in Appendix G in the
range 200Hz to 32E6Hz inclusive,

1260

Command Reply Comment

FRf - Sets frequency

Si * Characterise this frequency

*Fach measurement replies with the results, five floating point numbers:

Frequency
Magnitude
Phase
Error
Limit

Each result must first be checked for no error (Error=0). If no error has occurred the
Magnitude and Phase results must be saved in an array as the characterisation values for
the resistance box.
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6.6.1.24

6.6.1.25

This section Initialises the 1260 for the calibration of the 60mA range, using the
characterisation values found in the previous section for the 58 resistor. Set SW2on PCB
22 to calibrate and set the switches on SW1 to:

5Q box, 60mA range

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

503,0 - Current calibration
P11 - Differential input
QU110 . Quters grounded
183 - 3sees integration time
MS1 - 1sec delay

RA1,2 - Using 300mV range
RA35 - Using 60mA range
VAl - Generator 1V

This section calibrates a current range, using magnitude and phase characterisation
values Z and 8, appropriate to the current range, and resistor box used. The unit replies
with '00' for a pass, '01' for a fatlure. .

The following instructions should be executed for all frequencies in Appendix G in the
range 200Hz to 32E6Hz inclusive.

1260

Command Reply Comment

FRf - Sets frequency

CAQ,Z - Sets magnitude calibration value
CALD - Sets phase calibration value

S 00 1260 calibrated
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6.6.1.27
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This section initialises the 1260 for the verification of the points just calibrated. Set SW2
on PCB 22 to normal and set the switches on SW1 to:

ol Tehs s

1260

Command- . Reply Comment.

TT1 ~ Initialises 1260

- “ Wait 2secs

Is1 - 1sec integration time

0oP2,1 - All data to the GPIB

CZ1 - Magnitude and phase coordinates
RA1 2 - Using 300mV range

RA3,5 - Using 60mA range

VAl - Generator 1V

This section verifies a current range. The points are checked to 25% of the customer
specification, ie. 0.025% and 0.025° below 100kHz, 0.05% and 0.05° below 1MHz, 0.25%
and 0.25° below 10MHz, and 2.5% and 2.5° above 10MHz.

The following instructions should be executed for all frequencies in Appendix G in the
range 200Hz to 32E6Hz inclusive.

1260

Command Reply, Comment

¥FRT - Sets freguency

SI * Verify calibration

*Each measurement replies with the resuits, five floating point numbers:

Frequency
Magnitude
Phase
Error
Limit

The Magnitude and Phase results must be compared with the following limits: -

Frequeney =< 100kkHz:
0.99975*72 =< Magnitude = < 1.00025%Z
0-0.025° =< Phase =< §40.025°

Frequency =< IMHz
0.9995*Z = < Magnitude = < 1.0005%Z
6-0.05° = < Phase = < B8+0.05°

Frequency =< 10MHz:
0.9975*Z = < Magnitude = < 1.0025%7
8-0.25° = < Phase =< 0+0.25°

Frequency => 10MHz:
0.975*2 = < Magnitude = < 1.025%Z
8-2.5° = < Phase =< 0+2.5°
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6.6.1.28 This section initialises the 1280 for the characterisation of the B00Q resistor by the
calibrated 6mA range. Connect the 5008 resistor box to the 1260.

1260
Command Reply Comment
T™T1 . Initialises 1260
- - Wait 2sees
CZ1 - Magnitude and phase coordinates
0oPz1 - All data to the GPIB
153 - 3secs integration time
MS1 - 1secdelay
RA1,3 - Using 3V range
RA34 - Using 6mA range
VA1 - Generator 1V
6.6.1.29 Repeat Section 6.6.1.23.
6.6.1.30 This section initialises the 1260 for the calibration of the 800pA range, using the

characterisation values found in the previous section for the 5000 resistor. Set SW2 on
PCB 22 to calibrate and set the switches on SW1 to:

ala] lafu"lshs

5000 box, 600uA range

1260

Command Reply Comment

1 - Initialises 1260

- - Wait 2secs

5030 - Current calibration
1P1,1 - Differential input
ouLn - Outer grounded

1583 - 3sec sintegration time
MS1 - 1secdelay -

RA1,2 - Using 360mV range
RA3,3 - Using 600pA range
VAD.2 . Generator 200mV

6.6.1.31 Repeat Section 6.6.1.25 using the characterisation values for the 5000 resistor box.
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6.6.1.32 This section initialises the 1260 for the verification of the points just calibrated. Set SW2.

on PCB 22 to normal and set the switches on SW1 to:

1260

Command Reply Comment

TT1 - Initialises 1260

- Wait 2secs

ISt - 1sec integration time

OP2,1 - All data to the GPIB

CZ1 - Magnitude and phase coordinates

RA1,2 - Using 300mV range

RA3,3 - Using 600uA range

VAO0.2 - Generator 200mV
6.6.1.33 Repeat Section 6.6.1.27 using the characterisation values for the 50042 resistor box.
6.6.1.34 This section initialises the 1260 for the characterisation of the 5k resistor by the

calibrated 600uA range. Connect the 5kQ resistor box to the 1260,

1260

Command . Heply Comment

11 - Initialises 1260

- - Wait 2secs

CZ1 - Magnitude and phase coordinates
OP2,1 - All data to the GPIB

1S53 - 3secs integration time

MS1 - lsec delay

RA13 - Using 3V range

RA3,3 - Using 600pA range

VA1l . Generator 1V
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6.6.1.35

6.6.1.36

This section characterises a resistance box.

The following instructions should be executed for all frequenecies in Appendix G in the
range 200Hz to 10E6Hz inclusive,

1260

Command Reply Comment

FR{' - Sets frequency -

St * Characterise this frequency

*Each measurement replies with the results, five floating point numbers:

Frequency
Magnitude
Phase
Error
Limit
Fach result must first be checked for no error (Error=10).- If no error has occurred the

Magnitude and Phase results must be saved in an array as the characterisation values for
the resistance box.

This section initialises the 1260 for the calibration of the 60pA range, using the
characterisation values found in the previous section for the 5k resistor. Set SW2 on
PCB 22 to calibrate and set the switches on SW1 to:

5kQ box,80pA range =

Ll

1260

Command Reply Comment

TT1 - Initialises 1260

- - Walit 2gecs

303,0 - Current calibration
P11 . Differential input
oU1,0 - QOuter grounded

IS3 - 3secs integration time
MS51 - lsec delay

RAL2 - Using 300mV range
RA3,2 - Using 60pA range

VAOQ.2 - Generator 200mV
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6.6.1.37 This section calibrates a current range, using the magnitude and phase characterisation
values, Z and 6, appropriate to the current range, and resistor box used. The unit replies
with '00' for a pass, '01' for a failure.

The following instructions should be executed for all frequencies in Appendix G in the
- range 200Hz to 10E8Hz inclusive.

1260
Command Reply Comment
FRf - Sets frequency
CAD,Z - Sets magnitude calibration value
CAld - Sets phase calibration value -
SI 00 1260 calibrated
6.6.1.38 This section initialises the 1260 for the verification of the points just calibrated. Set SW2

on PCB 22 to normal and set the switches on SW1 to;

ool s [Tl

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

st - Isec integration time

oP2.1 - All data to the GPIB

C7Z1 - Magnitude and phase coordinates
RA1,2 - Using 300mV range

RA3,2 - Using 60pA range

VAOQ.2 - (enerator 200mV
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6.6.1.39

This section verifies a current range. The points are checked to 25% of the customer
specification, ie. 0.025% and 0.025° below 100kHz, 0.06% and 0.05° below 1MHz, 0.25%
and 0.25° below 10MHz, and 2.5% and 2.5° above 10MHz.

The following instructions should be executed for all frequencies in Appendix G in the
range 200Hz to 10E6Hz inclusive.

1260

Command Reply Comment -

FR{ - Sets frequency

SI * Verify calibration

*Fach measurement replies with the results, five floating point numbers:

Frequency
Magnitude
Phase
Error
Limit

The Magnitude and Phase results must be compared with the following Himits:

Frequency = < 100kHz:
0.99975*Z = < Magnitude = < 1.00025%Z
68-0.025° = < Phase = < 6+0.025°

Frequency =< 1MHz
0.9995*74 =< Magnitude = < 1.0005*Z
8-0.05° =< Phase =< 0+40.05°

Frequency =< 10MHz:
0.9975*Z =< Magnitude = < 1.0025*Z
8-0.26° = < Phase =< 840.25°
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6.6.1.40 This section initialises the 1260 for the characterisation of the B0k resistor by the
calibrated 60pA range. Connect the 50kQ resistor box to the 1260.
1269
Command Reply Comment
TT1 - Initialises 1260
- - Wait 2secs
CZ1 - Magnitude and phase cocordinates -
oP2,1 - Ail data to the GPIB
iS3 - 3secs integration time
MS1 - 1sec delay
RAL1,3 - Using 3V range
RA3,2 - Using 60pA range
VAL - Generator 1V
6.6.1.41 Repeat Section 6.6.1.35.
6.6.1.42 This section initialises the 1260 for the calibration of the 6pA range, using the
characterisation values found in the previous section for the 50kQ resistor. Set SW2 on
PCB 22 to calibrate and set the switches on SW1 to:
50k box, BuA range
1260
Command Reply Comment
TT1 - Initialises 1260
- - Wait 2secs
S503,0 - Current calibration
P11 - Differential input
oul,0 - Guter grounded .
153 - 3secs integration time
MS1 - 1secdelay
RA1,2 - Using 300mV range
RA3,1 - Using 6pA range
YAD.2 - Generator 200mV

6.6.1.43 Repeat Section 6.6.1.37 using the characterisation values for the 50k£) resistor box.
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6.6.1.44 This section initialises the 1260 for the verification of the points just calibrated. Set SW2
on PCB 22 to normal and set the switches on SW1 to:

alol Talal sl

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

ISt - 1sec integration time

or2,1 - All data to the GPIB

C71 - Magnitude and phase coordinates
RA1,2 - Using 300mV range

RA3,1 - Using 6pA range

VAO0.2 . Generator 200mV

6.6.1.45 Repeat Section 6.6.1.39 using the characterisation values for the 50kQ resistor box. -
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6.7.2.2
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CURRENTGENERATOR CALIBRATION
Connections

Connect a short BNC cable (less than 20cm) to the 1260 generator output, and connect the

other end to INPU'T I on the 1260,

Sequence

This section initialises the 1260 for the generator calibration. It assumes that the 60mA
current range is calibrated. Set switch SW2 on PCB 22 to 'CALIBRATE'. Ensure all
eight DIL switches SW1lon PCB 22 are in the up position.

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

VAOQ = Sets 0V amplitude
TIA0.02 - Sets 20mA amplitude .
GT - Selects current generator
RA3,5 - Sets 60mA range

IS10 - Integration time

MSh - Delay for cal box to settle
CM4 - Generator calibration mode
5030 - Current channel

This next section calibrates the 1260 at each of the generator calibration points. A reply
of '00' from the-unit indicates a:successful calibration, '01'is a failure,

Repeat the following sequence of instructions for all frequencies in Appendix H.

1260
Command Reply Comment
FR{ - Frequency

SI 08 Calibrate
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6.8

CONCLUSION

The unit is now calibrated, and requires that the date and place of calibration be stored.

Calibrator 1260

Frequency Command Reply Comment

- PC text (4 chars) - Code for the place of calibration: .
GB-F is SCHLUMBERGER,
FARNBOROUGH.

- YRi - Year of calibration, eg. 87

- WKi - Week of calibration 1 to 53

Set the calibration switch (SW1 on PCB 22} to NORMAL', set all the DIL switches (W2
on PCB 22} to the up position and then initialise the instrument.

Calibrator 1260
Frequency - Command Reply Comment

- TT1 - Initialise the 1260




7.1

7.1.1
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FUNCTIONAL OVERCHECK

Any failure, except that of the current analyser or generator, during the overcheck that
requires component changes or re-calibration, necessitates a re-run of the full overcheck.

A failure of the current analyser that requires component changes or re-calibration can
be re-overchecked for the current analyser overcheck only.

A failure of the generator that requires component changes or re-calibration can be re-. .-~

overchecked for the generator overcheck only.
Overcheck should be carried out at a temperature in the range 17-23°C.

The overcheck can be carried out using either the front panel, the serial interface or the
GPIB to input the commands for Section 7.1 onwards. The remote commands
corresponding to key entries are givenin[  |; however, the full details of implementing
remote operation via the GPIB will depend on which controller is used and are therefore
not given here. For serial interface, results will be returned to the VDU or terminal by
commanding OP1,1.

If the analyser or generator accuracy overcheck fails, it may be necessary to recalibrate a
single point using the procedure set out in Appendix A, or to repeat the entire calibration
procedure.

Ensure that all eight DIL switches on PCB 22 (SW1) are in the up position and that the
calibration switch (SW2) is set to normal. Also ensure that the keyswitch on the rear
panel is set to normal.

DISPLAY CHECK

Set up the following:

SELF-TEST Initialise {TT1]}
wait for 2secs

SELF-TEST Test [TTO0}

Carefully observe the display for missing dots and signs of short circuits between rows as - .

the moving pattern cyeles round. :

Press Enter, then carefully observe the next pattern for evidence of short circuits between
columns.

Press FEnter, then carefully observe the pattern of characters to check that each one is
correctly displayed.

Press Enter, then press each key in turn terminating with Enter, checking that the 1260
gives the correct response to each key and finishes with the TEST PASS message.

The tests can be done either manually following the procedures of Section 7.2 or by using
ATS program 12606599 as specified in Section 8.1.
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7.2 SERIALINTERFACE CHECK
Connect an RS423 terminal to the 1260 serial interface port, ensure the are both at the
same baud rate and type in TT1 {Carriage return). Check that the display indicates
INITIALISED,

7.2.1 - Command the following using the terminal;

FR 299
VA3
S0 1,0
Ccvi
RE

Connect Channel 1 to the Generator output and note that the 1260 is now taking readings
af 2909Hz and that the display is being updated with Co-ordinates set tor,8.

7.2.2 Command OP1,1 and observe that readings are printed on the terminal. -
7.2.3° Command OP1,0 and remove the terminal.
7.3 ANALYSER CHECK
Set up the following:
SELF-TEST Initialise [TT1]
GENERATOR' . Frequency 299Hz [FR299]
Amplitude 2V [VA2]
ANALYSER
NEXT V1outer Floating {OU1,1]
V1input Single [1P1,0]
DISPLAY Source Chi [801,0]
Coords r,B [CV1]
RECYCLE {RE}
7.3.1 Phase lock the Calibrator to the Generator output and connect the Calibrator output to

Channel 1 input; ensuring that the Calibrator LO output is not connected to ground.
Command [WF1] over the GPIB.~

Note the calibrator outputs in section 7.3.2 are the nominal values and must be replaced
by the characterised value as cobtained in Appendix D. The characterisation must be
repeated at least once every six months.




7.3.2

7.3.3

Freq

299Hz
299Hz
299z
299z
299Hz
299H 7
299Hz
299Hz
299Hz
3kHz
3kHz
3kHz
3kHz
60kHz
60kHz
60kHz
100kHz=
100kITz
100kHz
145kHz
145kkz

145kHz .
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Check that the following voltages are measured correctly on Channel 1:

Input Calibrator )
Ran o/pP Reading Comment
ge .
Noeminal

30mV 1V 19.91t0 20.1mV [FR299.RA1,1]*
30mV 1.5V No overload indicated . *
360mV 200mV 199.60 to 200.40mV [RA1,2]
3V 2V 1.9960 to 2.0040mV [RA1,3]
3V 3V 2.9940 to 3.0060V
av v 0.9980 to 1.8020V
3V 0.5V 0.4990 to 0.5010V
v 0.2V 0.1990 to 0.2010V
v 01V 0.0990 {0 0.1010V
30mV 1V 19.9t020.1mV {FR3E3:RA1,1]*
30mV 1.5V No overload indicated *
300mV 200mV 199.6 to 200.4mV {RA1,2]
3v 2V 1.9960 to 2.004mV {RA1,3]
30mV v 19.9t0 20.1mV [FR6E4;RAI 1}
300mV 200mV 199.4 £0 200.6mV IRA1,2]
3V 2V 1.9940 to 2.006mV [RA1,3]
30mV 1V 19.85 t0 20.15mV IFR1E5:RA1,1§*
300mvV 200mV 198.8 t0 201.2mV [RA1,2]
3V 2V 1.988t02.012mV [RA1,3]
30mV v 19.8510 20.15mV [FR145E3;RAL 1}*
360mV 200mV 198.8t0 201.2mV [RAL,2]
3V 2V 1.988t0.2.012mV [RA1,3]

Repeat for Channel 2. *Select 34dB attenuator.

Common Mode

Apply the signal from the calibrator output HI to both HI and LO terminals of Channel 1
and the calibrator LO to the shield.

Set up the following:

GENERATOR - - Frequency - 10Hz [FR10] .
Amplitude wv [VA3]

ANALYSER

NEXT Input (V1) Diff {1P1,1]
Range 300mV {RA1,2]

RECYCLE [RE]

Command fWF1] over the GPIB. Apply 3V common mode. Check that this common mode
signal is rejected for Channel 1 as follows:

Calibrator
o/pP

input

Range Reading

Freg

16Hz 300mV 3V <3mV

Repeat for Channel 2.
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7.3.4

1.3.5

7.3.6

¥.3.7

ANALYSERS CHANNELTC CHANNEL

Overcheck analyser matching from 1Hz to 100kHz

Conneet the generator {0 Channels 1 and 2 via a power splitter asin Figure 9.

Set up the following:
SELF.TEST Initialise [TT1]
ANALYSER Int time 0.3sec [150.3]
DISPLAY Source Vi/va [501,2]
SWEEP Alog 400pts/swp [SF400]
NEXT Frequency - 1Hz [FM1]
100kHz [FX1E5]
NEXT Enable logf [SW2]
DATA OUTPUT File all [0OP3,1]
Learn the following program:
LEARN PROG Learn 1 [#1.11]
DATAOUTPUT
PREV Stats parl [SX0]
SCALE Limits parl [LI1]
0.9985 [LVD,0.9985]
1.0015 [LV1,1.0015]
LISTFILE [FOI
PAUSE/CONTINUE [CP}
DATA OUTPUT
PREV Stats par?2 [SX1]
SCALE Limits par?2 [LI2]
0.2 [LVD0,-0.2]
-0.2 [LV1,0.2]
LISTFILE {(Fol
Quit [#Q]
Set up the following:
GENERATOR .. Amplitude 3v [VA3]
ANALYSER
NEXT Range 3V [RA1,3]
NEXT Range 3V [RAZ,3]
RECYCLE [RE]
When the sweep is over set up the following:
EXECUTE 1 [EP1]

Check the display for noe failures.

STATUS

NEXT Stats
Read minimum value [?MI]
Read maximum value [?MA]

Check these values arainst the magnitude limits.
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PAUSE/CONTINUE [CP]
Check the display for no failures.

STATUS

NEXT Stats
Read minimum value . [7MI]
Read maximum value [7TMA].

Check these values against the phase limits.

Set up the following:

GENERATOR Amplitude 1.2V
ANALYSER

NEXT Range 3V
NEXT Range . 300mV
RECYCLE

Repeat test 7.3.7.

Set up the following:

GENERATOR Amplitude 0.6V
ANALYSER

NEXT Range 300mV
NEXT Range 300mV
RECYCLE

Repeat test 7.3.7.

Set up the following:

GENERATOR Amplitude 0,12V
ANALYSER

NEXT Range. 300mV
NEXT Range. 30mV
RECYCLE

Repeat test 7.3.7.

Set up the following:

GENERATOR Amplitude 0.06V
ANALYSER

NEXT Range 30mV
NEXT Range 30mV
RECYCLE

Repeat test 7.3.7.
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IVA1.2]

{RA1,3]
[RAZ 2]
{RE]

[VAO.6]

[RA1,2)
[RAZ2,2]
[RE]

[VA0.12]

[RA1L,2]
[RA2,1]
[RE] -

{VA0.06] -

[RA1,1]
[RA2,1]
[RE]
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7.3.12 Overcheck from 100kHz to 1MHz:
SWEEP Alin 100pts/swp [LF100}
NEXT Frequency 100kHz [FM1ES5]
1MHz [FX1ES]
NEXT Enable linf [SW1]
DATA OUTPUT File all [OP3,1]
Repeat from Section 7.3.6 to Section 7.3.11
7.3.13 Overcheck from 1MHz to 10MHz:
SWEEP
NEXT Frequency 1MHz [FM1E6]
10MHz [FX1ET]
NEXT Enable linf [SW1]
DATA OUTPUT File all [OP3,1]

Learn the following program or edit the limits in the program learnt in Section 7.3.5.

LEARN PROG fLearn 1 [#1.1]
DATA QUTPUT
PREV Stats parl [8X0]
SCALE Limits parl (LI
0.9925 [LV0,0.9925]
1.0075 [LV1,1.0075]
LIST FILE. [FO]
PAUSE/CONTINUE. . [CP]
DATA OUTPUT
PREV Stats par2 [8X1]
SCALE Limits par?2 [LIZ]
0.75 [LV0,-0.75]
-~0.75 [LV1,0.75]
LIST FILE [FO]
Quit [#Q1

Repeat from Section 7.3.6 to Section 7.3.11.

7.3.14 Overcheck from 10MHz to 32MHz:
GENERATOR Amplitude v [VAl]
SWEEP
NEXT Frequency 10MHz [FM1E7]
32MHz [FX3.2E7]
NEXT Enable linf [SW1]
DATA OUTPUT File all [OP3,1]

Learn the following program or edit the limits in the program learnt in Section 7.3.5.

LEARN PROG Learn 1 [#L1]
DATA OUTPUT
PREV Stats parl [SX0}
SCALE Limits parl FLIT]
0.9625 [1.V0,0.9625]

1.0375 [LV1,1.0375]
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LIST FILE [FO]
PAUSE/CONTINUE [CP]
DATA OUTPUT
PREV Stats par2 [8X1]
SCALE Limits par2 [LIZ2]
-3.75 [LV0,-3.75]
3.78 [LV1,3.75]
LISTFILE [FOI
Quit [#Q1

Repeat from Section 7.3.9 to Section 7.3.11.

Connect the generator output to the 1260 test box and the analysers terminated in 508 to
the 1260 test box hf Channel 1 and Channel 2 outputs as in Figure 6.

Set up the following:

GENERATOR Amplitude v [VA1]
ANALYSER

NEXT Range 3V [RAL,3]
NEXT Range v [RA2,3]
RECYCLE [RE]

Repeat test 7.3.7.

Call up the —14dB attenuator in-the calibration box and set up the following:

ANALYSER

NEXT Range 3v [RA1,3]
NEXT Range 200mV [RA2,2]
RECYCLE [RE]

Repeat test 7.3.7.

CURRENT ANALYSER'

This overcheck uses the resistor boxes used'in the calibration:fo.overcheck the current
analyser. The voltage analysers and generator must be calibrated. If the HP9825
program ig available, this should be used.

This section initialises the 1260 for the overcheck on the 6mA range in the frequency
range up to 22kFz, using the 50Q resistor box for magnitude and phase. The check is
made to 100% of the customer specification, ie. 0.1% and 0.1°. Set SW2 on PCB 22 to
normal, and connect the 50£) resistor box to the 1260.
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1260
Command Reply Comment
TT1 - Initialises 1260
- Wait 2secs
151 - . lsecintegration time
OP2,1 - All data to the GPIB .
C71 - Magnitude and phase coordinates
RA3,4 - Overchecking the 6mA range
SwW2 - Log frequency sweep
FM1 - f'rom 1Hz
FX22E3 - To 22kHz
7.3.18.2 "This section overchecks the 6mA range at the top of the range.
1260
Command Reply Comment
VAD.6 - Selects 800mV amplitude
- - The following loop is repeated 200 times
SI * Overchecking

*The results come in the form of five floating point numbers:

Prequency
Magnitude
Phase
Error
Limit

The magnitude and phase should be checked against the following limits:

48.95 = < Magnitude = < 50.05

-0.1° = < Phase =< +0.1°
7.3.18.3 This section overcheeks the 6mA range at the bottom of the range.
1260
Command Reply Comment
VAD.06 - Selects 60mV amplitude
- - The following loop is repeated 200 times
SI * Overchecking

*The results come in the form of five floating point numbers:

Frequency
Magnitude
Phase
Error
Limit

The magnitude and phase should be checked against the following limits:

49.95 = < Magnitude = < 50.05
-0.1° = < Phase =< +0.1°
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7.3.18.4 This section initialises the 1260 for the overcheck on the 6mA range in the frequency
range 22kHz to 2MHz, using the 50Q resistor box for magnitude only. The check is made
to 100% of the customer specification, ie. 0.1% below 100kHz, 0.2% below 1MHz and 1%
below 10MHz. Set SW2 on PCB 22 to normal, and connect the 50Q resistor box to the

1280.
1260
Command Reply Comment
T - Initialises 1260
- - Wait 2sees
51 - 1sec integration time
0OP2,1 - All data to the GPIB.
CZ1 - Magnitude and phase coordinates
RA34 - Overchecking the 6mA range
Swea - Log frequency sweep
FM22E3 - From 22kHz
FX2E6 - To 2MHz
7.3.18.5 This section overchecks the 6mA range at the top of the range.
1260
Command Reply Comment
VAQ.6 - Selects 600mV amplitude
- - The following loop is repeated 200 times
51 * Overchecking

*The results come in the form of five floating point numbers:

Frequency
Magnitude
Phase
Error
{imit

The magnitude should be ehecked against the following limits:

Frequency = < 100kHz:
4995 = < Magnitude = < 50.05

Frequency =< 1MHz
49.9 = < Magnitude = < 50.1

Frequency = < 10MHz:
495 = < Magnitude = < 50.5
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7.3.18.6

7.3.18.7
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This section overchecks the 6mA range at the bottom of the range.

1260
Command

VA0.06

SI

Reply

Comment

Selects 60mV amplitude

The following loop is repeated 200 times

Overchecking

*The results come in the form of five floating peint numbers:

Frequency
Magnitude .
Phase

Error

Limit

The magnitude should be checked against the following limits::

Frequency © = < 100kHz:

49.95

Frequency
49.9

Frequency
49.5

This section initialises the 1260 for the overcheck on the 6mA range in the frequency
range 22kHz to 200kHz, using the 12.2nF capacitor box for phase only. The check is
made to 100% of the customer specification, ie. 0.1° below 100kHz, 0.2° below 1MHz and
1° below 10MHz. Set SW2 on PCB 22 to normal, and connect the 12.2nF capacitor box to

the 12690,

1260
Command -

TT1

ISt
0P2,1
CZ1
RA3,4
SW2
FM22E3

FX2E5
VA0.36

= < Magnitude = < 50.05

= < 1MHz;

= < Magnitude = < 50.1

=< 10MHz:

= < Magnitude = < 50.5

Reply

i

¥

Comment

Initialises 1260

Wait 2secs

1sec integration time

All data to the GPIB

Magnitude and phase coordinates
Overchecking the 6mA range

Log frequency sweep

From 22kHz

To 200k Hz

Amplitude 360mV
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This section overchecks a current range. .

1260

Command Reply Comment

- - The following loop is repeated 200 times
ST * Overchecking

*The results come in the form of five floating point numbers: -

Frequency
Magnitude
Phase-
Error
Limit

The phase should be checked against the following limits:

Frequency = < 100kHz:
- -0.1° = < Phase = < +0.1°

Frequency — < 1MHz:
-0.2° = < Phase = < +0.2°

Frequency = < 10MHz:
-1° = < Phase = < +1°

This section.initialises: the. 1260 for the overcheek on the 6mA range in the frequency
range 200kHz to 2MHz, using the 2.2n¥ capacitor box for phase only. The check is made -
to 100% of the customer specification, ie. 0.2° below iMHz and 1° below 10MHz. Set SW2
on PCB 22 to normal, and connect the 2.2nF capacitor box to the 1260.

1266

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

IS1 - 1sec integration time

orP2,1 - All data to the GPIB

CZ1 : - Magnitude and phase coordinates
RA3.4 - Overchecking the 8mA range
SW2 - Log frequency sweep

FM2E5 - From 200kHz

FX2E8 - To 2MHz

VA0.22 - Amplitude 220mV

Repeat Section 7.3.18.8,

The overcheck for the range 2MHz to 32MHz requires the RC network to be
characterised. Repeat Seetion6.6.1.17.
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7.3.18.12 This section initialises the 1260 for the overcheck of the range 2MHz to 32MHz, using the
RC network box for magnitude and phase. The points are checked to 100% of the
customer specification, ie. 1% and 1° below 10MHz and 10% and 10° below 32MHz. Set
SW2 on PCB 22 to normal, and connect the RC network box.

1260

Command Reply Comment

TT1 - Initialises 1260

- - Wait 2secs

151 - Isec integration time

OP2,1 - All data to the GPIB

cZ1 - Magnitude and phase coordinates .

RA3,4 - Overchecking the BmA range

SwW2 - Log frequency sweep

FM2E6 - From 2MHz

FX32E86 - To 32MHz

VA0.22 - 220mV generator amplitude
7.3.18.13 This section overcheeks the 6mA range.

1260

Command Reply Comment

- - The following loop is repeated 200 times

SI * Overchecking

*RBach measurement replies with the resulis, five floating point numbers:

Frequency

Magnitude

Phase

Error

Limit
Each result must be checked against the following limits:
Frequeney = < 10MHz:

0.99*7Z = < Magnitude = < 1.01*%7
8-1° = < Phase =< B41°

Frequeney = < 32MHz:
0.9*7 = < Magnitude = < 1.1*Z

8-10° = < Phase = < 0+10°
Given,Z = R
V(1 +wRICYH
And, 8 = -arctan(wRC)

wherem = 2n*frequency
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This section initialises the 1260 for the 60mA overcheek. This is done by normalising the
5Q resistor box on the 6mA range, and examining the normalised results of two sweeps,
one in the middle of the 60mA range, and one at the bottom. Set SW2 on PCB 22 to
normal and connect the 5 resistor box. The results are checked to 100% of the customer
specification, ie. 0.1% and 0.1° below 100kHz, 0.2% and 0.2° below 1MHz, 1% and 1° below

10MH7z and 10% and 10° above 10MHz.

1260

Command Reply Comment:

T - Initialises 1260

- . Wait 2secs

IS1. - 1sec integration time

CZ1 - Magnitude and phase coordinates
Sw2 - Log frequency sweep

FM10 - From 10Hz

FX32E6 - To 32MHz

SF240 - 240 point sweep

VAO.15 - 150mV generator amplitude
RA3 4 - Normalising to the 6mA range -

This section evaluates normalisation constants. This is best achieved by setting the 1260
to request service from the controller at the end of the normalising sweep as shown. It
could also be done by reading in the result of each measurement, and counting the 240
measurements in the sweep.

1260
Command . "Reply. . Comment
*SRE4 - Sets the 1260 to interrupt at the end of sweep

NO2 - Evaluate normalisation values
- - And now wait for the end of sweep RQS from the 1260

This section sets the 1260 up to carry out the middle of range normalised overcheck.

1260

Command - Reply Comment

0P21 - All results to the GPIB

RA3,5 - Overchecking the 60mA range

VAl - 1V amplitude, gives approx 1TmA
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1.3.18.17 This section overchecks the normalised sweep range.
1260
Command Reply Comment
- - The following loop is repeated 240 times
Si * Overchecking

*Each measurement replies with the results, five floating point numbers:

Frequency
Magnitude
Phase
Error
Limit

Each result must be checked against the following limits:

Frequency = < 100kHz:.
0.999 =< Magnitude = < 1.601
-0.1° =< Phase =< +0.1°

Frequency =< 1MHaz:
0.998 = < Magnitude = < 1.002
-0.2° = < Phase =< +0.2°

Frequency =< 10MHz:
0.99 =< Magnitude. =< 1.01
~1% = < Phase =< A 1°

Frequency = < 32MHz:
0.9 =< Magnitude =< 1.1

-10° = < Phase =< +10°
7.3.18.18 This section sets the 1260 up to carry out the bottom of range normalised overcheck.
1260
Command Reply Comment
VA0.35 - 350mV amplitude, gives approx 6.25mA

7.3.18.19 Repeat Section 7.3.18.17.
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This section initialises the 1260 for the 800pA overcheek. This is done by normalising the
5009 resistor box on the 6mA range, and examining the normalised results of two
sweeps, one in the middle of the 800pA range, and one at the bottom. Set SW2 on PCB 22
to normal and connect the 500Q resistor box. The results are checked to 100% of the
customer speeification, ie. 0.1% and 0.1° below 100kHz, 0.2% and 0.2° below 1MHz, 1%

. and 1°below 10MHz and 10% and 10° above 10MHz.

1260

Command Reply Comment -

T - Initialises 1260

- - Wait Zsecs

151 _ - 1sec integration time

C7Z1 - Magnitude and phase coordinates
Sw2 - Log frequency sweep

FM10 - From 10Hz

FX32E86 - To 32MHz

SF240 .- 240 point sweep

VAl - 1V generator amplitude
RA34 - Normalising to the 6mA range

Repeat Section 7.3.18.15.

This section sets the 1260 up to carry out the middle of range normalised overcheck.

1260

Command... . Reply Comment

OP2,1 - All results to the GPIB

RA3,3 - Overchecking the 800pA range
VA0.17 - 170V amplitoude, gives approx 310pA

Repeat Section 7.3.18.17.

This section sefs the 1260 up to carry out the bottom of range normalised overcheck. .-

1260
Command Reply Comment
VAD.035 - 35mV amplitude, gives approx 60pA

Repeat Section 7.3.18.17.
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7.3.18.26

7.3.18.27

7.3.18.28

7.3.18.29

7.3.18.30

7.3.18.31

This section initialises the 1260 for the 80pA overcheck. This is done by normalising the
5kQ resistor box on the 600pA range, and examining the normalised resuilts of two
sweeps, one in the middle of the 80 A range, and one at the bottom. Set SW2 on PCB 22
to normal and connect the 5k resistor box. The results are checked to 100% of the
customer specification, ie. 0.1% and 0.1° below 100kHz, 0.2% and 0.2° below 1MHz, 1%
and 1°below 10MHz and 10% and 10° above 10MHz.

1260

Command Reply Comment -

TT1 - Initialises 1260

- - Wait 2secs

st - : Isec integration time

CcZ1 - Magnitude and phase coordinates
SW2 - Log frequency sweep

FM10 - From 10Hz

FX10E6 - To 10MHz

SEF240 - 240 point sweep

VAl - 1V generator amplitude

RA3,3 - Normalising to the 600pA range

Repeat Section 7.3.18.15.

This section sets the 1260 up to carry out the middle of range normalised overcheck.

1260

Command Reply Comment

oPr2,1 - All results to the GPIB

RA3,2 - Overchecking the 60pA range
VAOQ.17 - 170mV amplitude, gives approx 33uA

Repeat Section 7.3.18.17.

This section sets the 1260 up to carry out the bottom of range normalised overcheck.

1260
Command Reply Comment
VA0.035 - 35mV amplitude, gives approx 6.4pA

Repeat Section 7.3.18.17.
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This section initialises the 1260 for the 6pA overcheck. This is done by normalising the
50k resistor box on the 60pA range, and examining the normalised results of two
sweeps, one in the middle of the 6uA range, and one at the bottom. Set SW2 on PCB 22 to
normal and connect the 50kQ resistor box. The results are checked to 100% of the
customer specification, ie, 0.1% and 0.1° below 100kHz, 0.2% and 0.2° below 1MHz, 1%

. and 1°below 10MHz and 10% and 10° above 10MHz.

1260

Command Reply Comment

TT1 - Initialises 1260

- - Walit 2secs

181 - 1sec integration time -

CZ1 - Magnitude and phase coordinates
SW2 - Log frequency sweep

FM10 - From 10Hz

FX10E6 - To 10MHz

SF240 - 240 point sweep

VAl - 1V generator amplitude -
RA3,2 - Normalising to the 60pA range

Repeat Section7.3.18.15.

This section sets the 1260 up to carry out the middle of range normalised overcheck.

1260

Command Reply Comment.

OP2,1 - All resulis to the GPIB

RA3,1 - Overchecking the 6uA range

VAO0.17 - 170mV amplitude, gives approx 3.4pA

Repeat Section7.7.18.17.

This section sets the 1260 up to carry out the bottom of range normalised overcheck. .

1260
Command Reply Comment
VA0.035 - 35mV amplitude, gives approx 660nA

Repeat Section 7.3.18.17.
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7.4 GENERATOR CHECK
7.4.1 Set up the following:
SELF-TEST Initialise [TT1]
GENERATOR Frequency BO0MHz [6E-2]
Amplitude v [VA1]
7.4.2 . Connect the Frequency Counter to the generator output terminals, program each of the - -

following output frequencies in turn and check that the frequency counter gives the
correct reading (measuring period at the lower frequencies):

Frequency Counter

50mHz 19.998 to 20.002sec [FR0.05]
500mHz 1.9998 to 2.0002sec {FRO.5]
2.5Hz 399.98 to 400.02msee [FR2.51 -
25Hz 24 to 26Hz [FR25]
250Hz 249 to 251Hz [FR250}
T00Hz 699.9 to700.1Hz [FRT00]
1kHz 0.9999 to 1.0001kHz [FR1E3)
2kHz 1.9998 to 2.0002kHz [FR2E3]
3kHz 2.9997 to 3.0003kHz [FR3E3]
4kHz, 3.9996 to 4.0004kHz [FR413]
5kHz 4.9995 to 5.0005kHz [FR5E3]
6kHz 5.9984 to 6.0006kHz [FRBE3]
30kHz 29.998 to 30.002kHz {FR3EA4]
50kHz:: 49.995. to 50.005kHz {FR5E4]
TO0kHz 69.993 {0 70.007kHz [FR7TEA4]
100kHz 99.99 to100.01kHz [FR1E5]
600kHz 599.94 to 600.06kHz [FREESH]
700kHz 699.93 t0 700.07kHz {FR7TES]
1MHz 0.9999 to 1.0001MHz [FR1ES6]
6MHz 5.9994 to 6.0606MHz [FR6EB]
TMHz 6.9993 to 7.0007TMHz [FR7ES]
20MHz 19.998 to 20.002MHz [FR2E7]
32MHz 31.9968 to 32.0032MHz. [FR3.2ETI

Diseonnect the Frequency Counter.

7.4.3 Generator Kill

Connect a short circuit across the generator kill inputs (rear panel) and observe the
generator sutput on the oscilloscope, the generator output should drop fo zero and an
error be displayed.

Release the generator kill inputs and observe the output waveform re-commence.
Remove the oscilloscope.
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Set up the following:
GENERATOR Frequency 300Hz [FR300}
DISPLAY Result Vi {501,0j
ANALYSER
NEXT Input Single [1P1,0]

Measure the following generator outputs on Channel 1 and check that the readings are :
within the Hmits stated: -

GENERATOR V.Ampl *Volts [VA*]
*Amplitude Limits

3v 2,92 t03.08V [VA3]
1v 0.97 to1.03V [VALl]
0.8V 0.775 to 0.825V [VAD.8]
0.8V 0.580 to 0.620V [VAO.6]
6.4V 0.386 10 0.415V [VAD.4]
0.2V 0.190 {0 0.210V [VAD.2]
0.1V 0.092 to 0.108V [VAD.1]
0.02V 0.015 t0 0,025V [VA0.02]
0.01V 0.005 t0 0.015V [VAD.01]

Connect a DVM across the generator output terminals and set up the following:
GENERATOR V.Ampl ov {VAO]

Set the bias voltages (V.Bias) as follows, and for each voltage check that the DVM -
reading is within the limits:

GENERATOR V.Bias *Volts fVB*]
*Bias DVM Reading

40V 39.5 to 40.5V [VB 40]
20V 19.7 to 20.3V VB 20]
i0v 994 to 10.06V VB 10]
A" 6.96 - to . 7.04V VB T]
v 2.88  to 3.02V- VB 3]
1V 0.98 to 1.02V IVvB1]
0.02V 0.010 to 0.030V IVB0.02]
0.01V 0.000 to 0.020V fVB0.01]
ov ~0.010 to 0.010V [VB O]
-1V 098 o ~1.92V IVB-1]
-3V ~2.98 to -3.02V [VB-3]
=TV ~8.96 to. -7.04V IVB-T7]
-10V 994 to-10.06V [VB-10]}
-20V -19.70 to-20.3V [VB-20]

—40V -39.5 to-40.5V [VB -40]
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7.4.6

7.4.7

Connect the generator output to the current input and set up the following:

GENERATOR Type Current [GT1]
DISPLAY Result I I503,0]

Program the generator current output as below and measure the on the current channel.
Check that the readings are within the limits stated:

GENERATOR

NEXT I.Ampl *Amps [TA *}
*Amplitude DVM Reading

60mA 58.5mA to 61.5mA [1AD.086]
10mA 9.65mA to 10.35mA iIA0.01]
100uA OmA = to200pA MATIE-4}
OpA OmA - to100pA 11AD]

Connect a DVM across the generator output terminals.

GENERATOR
NEXT I.Ampl 0Amps [IAD]

Program the bias current as follows, and for each current check that the DVM reading is
within the limits:

GENERATOR

NEXT I.Bias *Amps [IB*]
*Bias DVM Reading

100mA S9mA to101mA [IB0.1]
50mA 49.5mA to 50.5mA [IB0.05]
200pA OuA to 400pA [IBZE-4}
OmA ~200pA to 200pA [IBO]
~200pA ~400pA to OpA [IB-2E-4]
-50mA -50.5mA to-49.5mA . [IB-3.05]

-~100mA ~101mA to-99mA [1B-0.11
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Conneet the generator to Channel 1 using a very short cable.

Set up the following:
SELF-TEST Initialise [TT1]
GENERATOR Amplitude v [VA1]
ANALYSER Meas delay 1see [MS1]
Int time 0.5sec [150.5]
SWEEP Alog 100pts [SF100]
NEXT Frequency 1Hz [FM1}
32MHz [FX32E6]
NEXT Enable log f [SW2]
DISPLAY. . - Source. _ Chl - [801,0]
Coords r,B [CV1]
DATA QUTPUT File all [OP3,1]
RECYCLE [RE]

When the sweep is over, check the file for a generator accuracy of:

Programmed output 5% +10mV +1%/MHz above 1MHz

le. upper limit = 1V +50mV +10mV +10mV/MHz above 1MHz
lower limit = 1V -50mV -10mV -10mV/MHz above 1MHz

Set up the foliowing:

GENERATOR Amplitude 0.2V [VA0.2]
RECYCLE... {RE]

When the sweep is over, check the file for a generator accuracy oft
Programmed output 5% = 10mV *1%/MHz above 1MHz

ie. upper limit = 200mV +10mV +10mV +2mV/MHz above 1IMHz
lower limit = 200mV -10mV -10mV -2mV/MHz above 1MHz

Set up the following:

SWEEP Enable off [SWO]

GENERATOR Frequency 100kHz [FR100E3]
Amplitude 20mV [VAD.02]

RECYCLE [RE}

Check displayed results are in the range 20mV +5mV.
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7.4.11 Set up the following:
SELF-TEST Initialise [TT1]
GENERATOR Amplitude 3V [VA3]

Bias 40.95V [VB40.95]
ANALYSER
NEXT Input AC [DC1,1]
NEXT Input AC [DC2,11
DISPLAY Source Vi/v2 [SC1,2]
r,0 [CV1]

RECYCLE [RE]

" Check for no overloads and-thatthe reading is1 £ 0.0025 e - -
Set up the following:
DISPLAY . Source Cht {801,001

Check the display reads 3V £ 0.15V.

7.4.12 Set the keyswitch to Supervisor mode.
Set up the following:
SELF-TEST Initialise {TT1}

Set the keyswitch back to normal when the 1260 displays "Initialised” and press BREAK.

7.4.13 This completes the overcheck not using ATS program 12606599.
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OVERCHECK USING ATS PROGRAM 126065998

ATSPROGRAM
Run the checkout program following the instructions specified in 12606599B.
Serial Interface

Equipment:  Texas Silent 700 terminal, or equivalent
(eg. VDU) with baud rate set to 300 baud

Connect the terminal to the 1260.serial interface port and type.in TTL (Carriage Return).
Check that the display indicates “Initialised”

Command the following using the terminal: .

FR 300
VA 3

SO 1,0
Vo1

RE

Connect Channel 1 to the generator output and note that the 1260 is now taking readings
at 300Hz and that the display is being updated with coordinates settor, 6.

Command OP1,1 and observe that readings are printed on the terminal.
Command OP1,0 and remove the terminal.
Press:

SELF-TEST Initialise [TT1|

This completes the overcheck with ATS program 126065998,
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8.2 CURRENT GENERATOR
If the HP9825 program is available, this should be used. Otherwise, the procedure is as
follows:

8.2.1 . Connect the generator to the current analyser using a very short cable.
Set up the following:
SELF-TEST Initialise [TT1}]
GENERATOR Amplitude 20mA [IA0.02]
GENERATOR Type Current {GT1]
SWEEP- Alog 100pts [SF100]
NEXT frequency 1Hz [FM1]

32MHz [FX32E86]
NEXT enable log f {SW2]
DISPLAY Source 1 [503,0]
Coords r,8 [CI1}

RECYCLE [RE]

When the sweep is over check the file for a generator accuracy of:

Programmed cutput 5% +200pA £1%/MHz above IMHz

ie. upper limit = 20mA + ImA +200pA +200pA/MHz above 1MHz
lower limit = 20mA —1mA -200pA -200pA/MHz above 1MHz

8.2.2 Set up the following
GENERATOR Amplitude 1mA [IA1E-3]
RECYCLE [RE]

When the sweep is over, check the file for a generator aceuracy of:

Programmed output 5% +200pA +1%/MHz above 1MHz

ie. upper limit = 1mA +50pA +200pA + 10pA/MHz above 1IMHz
lower limi$ = 1mA -50uA ~200pA -10pA/MHz above 1IMHz
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1.1

1.2

1.2.1

APPENDIX A
SINGLE POINT CALIBRATION
This procedure should be followed to repair any "bad” calibration points,
GENERAL

The 1260 is set to calibration mode by setting switch SW2 on-PCB 22 to
'CALIBRATE', and initialising the instrument Ensure the eight DIL switches
{(SW1)on PCB 22 are all in the up position.

The frequency point to be calibrated is selected by programming-the generator to the
appropriate frequency. This must be one of the calibration frequencies.

The channel being calibrated is selected by the display souree, and may be any of-
Chi, Ch2, Ch1/Ch2 or Ch2/Chl. The latter two are the best two as these ealibrate
both channels from the same measurement, achieving greater point to point
accuracy.

The range being calibrated is selected by setting the appropriate analyser range.
The calibration mode must be set, using the CM command. There are six arguments:

- Normal, single range calibration (first pass).

- Magnitude only, single range calibration {first pass).

Phase only, single range calibration {first pass).

- Normal, eross range calibration, used to achieve range-to-range crossover
mateching: Both channels must be being calibrated, with one on the 300mV
range, and the other on either the 3V or the 30mV range The input should be
either 300mV or 30mV respectively (second pass)

4 - Generator calibration.

5 - VI calibration mode.

6 - Clears the calibration data, CAREFUL.

LoD = O
i

If the calibration box has not been characterised within the last six months the
procedure in Appendix B should be followed. This sets up a set of characterised
values {one for each frequency and attenuation setting), which are stored as part of
the auto-calibration program on miero-vax. These values compensate for any non-
linearities in the frequency.response.of the calibration box...These characterised
values are sent-to/the 1260 via the commands "CA 0,f" in the following calibration
procedure.

A LF SINGLE POINT CALIBRATION (=<125kHz)

It is always best when calibrating a single point, to calibrate both channels on all
three ranges, with a first pass calibration and a second pass calibration. A typical
sequence for the 100kHz calibration peini would be:

Connect the unterminated ends of the BNC cables to the LF outputs of the
calibration box. Connect the ends of the BNC eables to INPUT V1 and INPUT V2 of
the 1260. Connect the 1260 generator output to the calibration box phase lock input
vig an unterminated BNC cable as in Figure 2.
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Select 300mV from the calibrator, and program the calibration box to 0dB
attenuation.

Set switch SW2 on PCB 22 to 'CALIBRATE'. Ensure all eight DIL switches (SW1) on
PCB 22 are in the up position,

Calibrator 1260
Frequency Command . Reply - Comment ..
- TT1 - Initialises 1260
100kHz FR100E3 - Repairing 100kHz cal point
- 50,2 - Ch1/Ch2
E - VALS - Generator Amplitude
= 1.5V
- 155 - Integration time
. MS5 - Delay to allow calibrator to settle
- CMO - Normal first pass
- ouULl - V1 outer floating
- 0ou2,1 - V2 outer floating
- RA1,3 - 3v
- RA23 - 3V
- CAOf - Real value of input magnitude
- SI 00 Calibrate

Seleet 150mV from the calibrator, and program the calibration box to 0dB
attenuation.

Calibrator 1260

Frequency: Command- Reply Comment

. RA12 - 300mV

- RA2.2 - 300mV

- CAOQf - Real value of input magnitude
. sl 00 Calibrate

Select 300mV from the calibrator, and program the ealibration box to 20dB
attenuation..

Calibrator 1260

Frequency Command Reply Comment

- RA1,1 - 30mV

- RA21 - 30mV

- CAOf - Real value of input magnitude
- Si 00 Calibrate

Select 300mV from the calibrator, and program the calibration box to 0dB
attenuation. :

Calibrator 1260

Frequency Command Reply Comment

- CM3 - Second pass calibration
- RA1,3 - 3V

- RA22 . 300mVv

- I nn (Calihrate
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1.2.5

1.2.6

6.131

Select 300mV from the calibrator, and program the calibration box to 20dB

attenuation,

Calibrator 1260
Frequency Command
- RA11

- RAZ2

- SI

Reply

00

Set the switch on PCB 22 to 'NORMAL'.

Calibrator 1260

L3

1.3.1

Frequency Command
- TT1

Reply

Comment
30mV

300mV
Calibrate

Comment

Initialise the 1260

A HF SINGLE POINT CALIBRATION (>125kHz)

A typical sequence for the IMHz calibration point would be:

Connect the unterminated ends of the BNC cables to the HF outputs of the
calibration box. Connect the ends of the BNC cables to INPUT V1 and INPUT V2 of
the 1260. Note the BNC cables must have matched 50Q terminators. Conneet the
1260 generator output to the calibration box generator input via an unterminated

BNC cable as in Figure 6.

Program the calibration box to 14dB attenuation.

Set switch SW2 on PCB 22 to 'CALIBRATE'. Ensure all eight DIL switches {SW1) on

PCB 22 are in the up position.

Calibrator 1260
Frequency Command

- TT1
1MHz FR1ES
- S01,2
; VAL

. 0P2,1
; MS20

- St

; OP2,0
- IS5

- MS5 -
- CMO

. RAL,3
; RA2,3
; CA0.f
- SI

Reply

RESULT

Comment

Initialises 1260

Repairing 1MHz cal point
Ch1/Ch2

Generator output

Output data to GPIB

Delay for W&G to settle after
power on

The 1260 replies with the result of
the measurement, followed by 00/
or '01" a total of 6 numbers. These
should be ignored

No data output to GPIB
Integration time

Delay to allow cal box to settie
Normal first pass

3V

3V

Real value of input magnitude
Calibrate
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Program the calibration box to 20dB attenuation.

Calibrator 1260
Frequency Command Reply

; RA1,2 -
. RAZ,2 ;
. CAOf -
- SI 00

Program the calibration box to 34dB attenuation.

- Calibrator - - - 1260 - -« -

Frequency Command Reply

RA1,1 ;
; RAZ,1 ;
. CAOf .
; SI 00

Program the calibration box to 14dB attenuation.

Calibrator 1260
Frequency Command Reply

- cM3 -

- RAL,3 .
RA2,2 ;
SI 00

Program the calibration box to 34dB attenuation.

Calibrator 1269

Frequency Command Reply
- RA11 -

- RAZ2 -

- S1 00

Set the switehon PCB 22 to 'NORMAL'. -

Calibrator 1260
Frequency Command Reply

- TT1 -

CSB/1255-1260/3
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Comment

300mV

300mV

Real value of input magnitude
Calibrate

Comment

30mV

30mV

Real value of input magnitude
Calibrate

Comment

Second pass calibration
3V

300mV

Calibrate

Comment

30mV
300mVv
Calibrate

Comment

Initialise the 1260
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APPENDIX B
CHARACTERISATION OF CALIBRATION BOX AT LF (<125kHz)

The purpose of this section is to characterise the calibration box at low frequency.
The procedure for doing this is to connect the AC calibrator directly to the 1260 (ie.
not through the calibration box). Inputs V1 and V2 of the 1260 are then calibrated on
the 300mV range. The 1260 is then switched out of calibration mode and the -
calibration-box is inserted between the AC calibrator and the 1260. The same
calibration frequency points are measured by the 1260 at three amplitude levels
(300mV, 150mV and 30mV) which are the amplitudes used to calibrate the 3V,
300mV and 30mV ranges respectively. This set of results is stored in an array in the

- -gontroler-{micro-vax)-and-represent the actual-voltages which-are output by the

1.1

1.1.1

calibration box at each frequency and amplitude setting on the AC ealibrator. These
actual calibration levels are sent to the 1260 via the command "CA 0,f" which is
referred to in the Auto-calibration proeedure.

The result of this procedure is an arrayof 3*18 charaeterisation values corresponding
to the low frequency calibration points. These are used as the ideal values sent to the
1260 for the low frequency calibration at 300mV, 150mV and 30mV for the 3V,
300mV and the 30mV ranges respectively.

CALIBRATION OF THE 300mV RANGE

Connections
1. Connect GPIB to FLUKE AC calibrator,1260 and the controller.
2. Set AC ealibrator to address 22.
Set AC calibrator to remote.
3. Set 1260 to talker/listener at address 0.
Set keyswitch to NORMAL.

Set switch on PCB 22 to '"CALIBRATE".
Set DIL switchon PCB 22 to:

[ lntalalallals

4, Connect 12680 generator to AC calibrator phase lock input: use an
unterminated BNC cable.
5. Connect FLUKE output to 1260 Channel 1, high, input: use an

unterminated BNC cable.
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Sequence

This section initialises the 1260 for the calibration of Channel 1 on the 300mV
range. Set the A.C, ealibrator to 150mV.

Calibrator 1260
- Frequency Command Reply Comment
- TT1 - Initialises 1260.
- - - Wait 2secs
- VA3 - Sets 3V amplitude
- WF1 . Selects square wave
e RA12 - -~ - Calibrating 300mV range
RAZ2,2
IS16 - Integration time
- M35 - Delay for FLUKE to settle
- CM0 . - Normal calibration mode
- 5010 - Channel 1 only
- CA0.15 - Selects ideal value to 150mV

This next section calibrates the 1260 at each of the LF calibration points. A reply of
'00' from the unit indicates a successful calibration, '01" is a failure.

The following sequence of instructions should be repeated for all frequencies in
Appendix G from 200Hz to 125kHz inclusive.

Calibrator 1260

Frequency: Command: .  Reply Comment

fHz FRf - Sets frequency
SI 00 1260 calibrated

This section alters the 1260 for the calibration of Channel 2 on the 300mV range.
Change the output of the FLUKE from Channel 1 high to Channel 2 high.

Calibrator 1260
Freguency- Command Reply Comment
502,0 - - Channel 2 only

Repeat Section 1.1.2.2

CHARACTERISE THE BUFFER
Connections

Connect the 1260 to the calibration box 12606001 as in Figure 2.
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1.2.2 Sequence
1.2.2.1 This seetion initialises the 1260 for the characterisation of the buffer by the

calibrated 1260 300mV range.

Calibrator 1260

Frequency Command Reply Comment
TT1 - Initialises 1260 -
- - Wait 2secs
VALlS - Sets 1.5V amplitude
RA12 - Calibrating 300mV range
RAZ,2 - -
ouUll - V1 outer floating
ouU21 - V2 outer floating
1510 - Integration time
MS5 - Delay for FLUKE to settle
501.2 - Channel 1/Channel 2
0OP2.1 - Output all to GPIB
0P3,1 - Cutput all to file
Ccvi - Coordinates, R,0
FC - Clear thefile

1.2.2.2 This next seetion measures the buffer output at each of the L calibration points at

about 300mV: the 3V calibration value. The 1260 replies after each measurement
with the frequency, magnitude, phase, error code and limit check result: five
numbers. These are used to synchronise the controller. Set the calibration box te
0dB: 300mV from the AC calibrator.

1.2.2.3 Repeat Section 1.1.2.2.

1.2.24 This section reads the measured values of the buffer output for Channel 1 and stores
them in the characterisation array.

Calibrator 1260

Frequency Command Reply Comment
5010 - Channel 1
FO - List the file

Read in 18 measurement results; storing magnitude as characterisation values for

300mV.

Calibrator 1260

Frequency Command Reply Comment
502,0 - Channel 2
FO - List the file

Read in 18 measurements results, averaging magnitude with value already stored
for Channel 1, and store as ideal value for 300mV.
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This section resets the 1260 to characterise the buffer at 150mV.

Calibrator 1280

Frequency Command Reply Comment
501,2 - Channel 1/Channel 2
FC - Clear the file

This next section measures the buffer output at each of the LF calibration points-at
about 150mV: the 300mV calibration value. The 1260 replies after each
measurement with the frequency, magnitude, phase, error code and limit check
result: five numbers. These are used to synchronise the controller. Set the
calibration box-to 0dB:-150mV fromthe AC calibrator. -

Repeat Seetion 1.1.2.2.

This section reads the measured values of the buffer cutput for Channel 1 and stores
them in the characterisation array.

Calibrator 1269

Frequency Command Reply Comment
501,60 . Channel 1
FO - List the file

Read in 18 measurement results, storing magnitude as characterisation values for
150mV.

Calibrator . 1260

Frequency Command Reply Comment
502,0 - Channel 2
FO - List the file

Read in 18 measurements results, averaging magnitude with value already stored
for Channel 1, and store as ideal value for 150mV.

This section resets the 1260 to characterise the buffer at 30mV. .

Calibrator 1269

Frequency Command Reply Comment
501.2 - Channel 1/Channel 2
FC - Clear the file

Insert between the buffer and the power splitter an accurate 20dB attenuator,
marked so that it is used whenever these characterisation constants are used. Set
the calibration box to 20dB: 300mV from the AC calibrator.

This next section measures the buffer output at each of the LF calibration points at
about 30mV: the 30mV calibration value. The 1260 replies after each measurerent
with the frequency, magnitude, phase, error code and limit check result: five
numbers. These are used to synchronise the controller.

Repeat Section 1.1.2.2.
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1.2.2.12 This section reads the measured values of the buffer output for Channel 1 and stores
them in the characterisation array.

Calibrator 1260
Frequency Command Reply Comment
S501,0 - Channel 1
FO - List the file
Read in 18 measurement results, storing magnitude as characterisation values for
30mV,
.Calibrator-:« .- 1260 ... - -
Frequency Command Reply Comment
502,0 - Channel 2
FO - List the file

Read in 18 measurements results, averaging magnitude with value already stored
for Channel 1, and store as ideal value for 30mV.

1.2.3 Tidy |

Set DIL switch on PCB 22 to:

alalulals]lnln

Calibrator 1260
Frequency Command Reply Comment
TT1 - Initialise the 1260
1.3 CHARACTERISATION OF HF CALIBRATION BOX

The purpese of this section is to characterise the HF calibration box to ensure a
smooth transition between the LF and HF region. It requires that the LF region be
already calibrated.
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SEQUENCE

Connect the unterminated ends of the BNC cables to the HF outputs of the
calibration box. Conneet the ends of the BNC cables to INPUT V1 and INPUT V2 of
the 1260. Note the BNC cables must have matched 50Q terminators. Connect the

1260 generator output to the calibration box AGC input via an unterminated BNC

cable.

This section initialises the ‘1260 for the characterisation of the calibration box at-

125kHz. Set switch SW2 on PCB 22 to 'WORMAL'. Ensure all eight DIL switches
(SW1) on PCB 22 are in the up position.

~.Calibrator ... 1260« - . v . e
Frequency Command Reply Comment
- TT1 - Initialises 1260
- - - Wait 2secs
- VAl - Sets 1V amplitude
- FR125E3 - Sets 125kHz
- RA1,2 - Characterise on 300mV
- RAZ2,2 - range
- IS10 - Integration time
- MS5 - Delay for cal box
- S01,2 - Channel 1/Channel 2
- oP2,1 - Output all to GPIB
- vl - Coordinates, R,0

To.allow the:calibration: box:and the W & G to settle, this dummy measurement is
taken,

Calibrator 1260
Frequency Command Reply Comment
- St - Measure

- - - Read result
Five numbers are outputted by the 1260, frequency, magnitude, phase, an error code

and a limit check result: these can be discarded.

Program the calibration box to attenuate the signal by 14dB. This measurement
returns the ideal value for calibration of the 3V range at about 300mV.

Calibrator 1260

Frequency Command Reply Comment
- 501,0 - Channel 1
- S H “ Measure

- - - Read result
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14.4

14.5

Five numbers are outputted by the 1260, frequency, magnitude, phase, an error code
and a limit check result: save the magnitude.

Calibrator 1260

Frequency Command Reply Comment

- 502,0 - Channel 2

- DO - Command result output .

- - - Read result

Five numbers are outputted by the 1260, [requency, magnitude, phase, an error code
and a limit check result: take the average of Channel 1 and Channel 2 magnitudes
and use-this-as thecharacterisation value"a". - = : :

Program the calibration box to attenuate the signal by 20dB. This measurement
returns the ideal value for calibration of the 300mV range at about 150mV.

Calibrator 1260

Frequency - Command Reply Comment
- S01,0 - Channel 1
- SI - Measure

- - - Read result

Five numbers are outputted by the 1260, frequency, magnitude, phase, an error code
and a Hmit check result: save the magnitude.

Calibrator 1260. .

Frequency Command Reply Comment

- s02,0 - Channel 2

- DO - Command result output

- - - Read result

Five numbers are outputted by the 1260, frequency, magnitude, phase, an error code
and a limit check result; take the average of Channel 1 and Channel 2 magnitudes
and use this as the characterisation value "b".

Program the calibration box to attenuate the signal by 34dB. This measurement
returns the ideal value for calibration of the 30mV range at about 30mV.

Calibrator 1260

Frequency Command Reply Comment
- 501,06 - Channel 1
- SI . Measure

- - - Read result
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Five numbers are outputted by the 1268, frequency, magnitude, phase, an error code
and a limit check result: save the magnitude.

Calibrator 1260

Frequency Command Reply Comment

- S02,0 - Channel 2

- DO - Command result output .

- - - Read result

Five numbers are outputted by the 1260, frequency, magnitude, phase, an error code
and a limit check result: take the average of Channel 1 and Channel 2 magnitudes
and use this-asthe characterisation value "¢". o R
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APPENDIX C
1 SWITCHES ON PCRB 22

NOTE: All switches must be in the up position for normal operation of the 1260.
When they are in the down position various diagnostic aids are enabled,

1.1 CALIBRATION CONSTANTS .
Up - Analyser calibration constants are enabled
DOWN - Analyser calibration constants are disabled
1.2 SQUARE WAVEOQUTPUT
UP - Disable square wave output (< 65k1z)

DOWN - Enable square wave output (<65kHz)

1.3 FORCEWAVEBEAT CHECK -
UP - FEnable "beat"” cheek software

DOWN - Disable "beat” check software

1.4 HETERODYNE SCHEME
up - Select new heterodyne scheme
DOWN - Select old heterodyne scheme

1.5 GENERATOR CALIBRATION
up - Enable generator calibration constants

NYWN - Tieahle genaratnr ealihratinn ennatanta
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6.142
60pA AND 6pA RANGES
UFP - Disable the 60pA and 8pA ranges above 10MHz

DOWN - Enable the 60pA and 6pA ranges above 10MHz -

All other switches are not used.

CSB/1255-1260/3
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APPENDIX D
CALIBRATOR CHARACTERISATION

This requires a calibrated and partially overchecked 1260 (ie. past Sections 7.3.4 to
7.3.12).

Connect the 1260 to the calibration box and the calibrator as in Figure 10.

Set up the following:

SELF-TEST Initialise [TT1]
GENERATOR - - Amplitude - -~ -2V - [VAZ]
ANALYSER

NEXT V1 Quter Floating fou,1i
NEXT V2 Outer Floating fouz,1ij
DIiSPLAY Coords r,B [CV1]
RECYCLE [RE]

For each of the frequencies and amplitudes in Tables 3.5.5, 3.5.6, 5.5.8, 5.5.9, and
7.3.2 note the transfer function of the calibration box. Then for each of the nominal
values in the above tables, the calibrator should be set to the nominal value
mutltiplied by the transfer function for that frequency and amplitude.

ie. For the unit under test to read 2V @ 300Hz the calibrator should be set to:

2V (nominal value) x K {the transfer function for 2V, 300Hz)
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APPENDIX E
12601 COMPONENT TESTMODULE
View from rear View from front
top top
Metal plate -
LO ‘ HI
V1 HI V1 LO bottom bottom
O O
Guard

Insert a non-conductive spacer between the top and bottom metal jaws on both HI
and LO.

Use a DMM set to Qs in the following tests.

Check that the resistance measured between the metal plate on the rear and each of
the BNC outers is <1.50Q.

Check that the resistance measured between the metal plate on the rear and the
guard is <1.58.

Check that the resistance measured from point-to-point is as indicated in the table

below.
HI L.O
Top Bottom Top Bottom
Gen inner <1.5Q olc olc olc
Current inner ofc ofc <1.50 ol
V1 HIlinner olc <1.5Q ofe olc
V1 LOinner ole ole ofc <1.50Q

o/¢c = opencireuit
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APPENDIX F

12603 IN-CIRCUIT COMPONENT TEST MODULE

View from rear
G C t
Cables Sn ugen
Metal plate
V1 HI V1 LO
O O
Test clip
Cable Top contaet

| e

Bottom contact

Insert non-conductive spacers between the jaws on the two large test clips.
Use a DMM set to ohms in the following tests.

Check that the metal plate is not connected to any of the BNC outers. -
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Check that the resistance measured from point-to-point is as indicated in the table
below.

HICable LO Cable
(red sleeve) (no sleeve)
Top Bottom Top Bottom
Gen inner <1.5Q olc olc ole
Current inner olc | ole <1.50 olc
V1 HI inner ofe <1.5Q olc olc
V1 LOinner ofe . o/e ole <1.5Q

o/c = open circuit

Check that the BNC cuters are connected as indicated in this table.

HI Cable LG Cable
(red sleeve) (no sleeve)
Guard Clip Guard Clip
Gen outer <1.5Q o/c
Current outer olc <1.5Q
V1 HIouter <1.5Q o/c
V1 LO outer olc <1.5Q

o/c = open circuit
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6.147

APPENDIX G

ANALYSER CALIBRATION POINTS

(Hz)
10 299.99999 . 360 655.35999
655.36 2E3 5E3 6.5535999E3
8.55636E3 TE3 10E3 17E3
22E3 32.767T998E3 32.768E3 48E3
55E3 65.535999E.3 65.536E3 100E3
125E3 145E3 . 200E3 300E3
43083 570E3 600E3 BOOE3
1E6 2E6 4¥.6 6E6
TE6 g6 9E6 10E6
11E6 14E6 16E6 19E6
20E6 22.5E6 26E86 29 5E6
32E86
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APPENDIX H

GENERATOR CALIBRATION POINTS

This is the list of generator calibration points:

300Hz
65.535999kHz=
85.536kHz
800kHz

2MHz

AMHz

TMHz

20MHz
26MH:z
32MHz

C5B/1255-1260/3
[Chap.B Part B]



CSB/1255-1260/3 6.149

[Chap.6 Part B]
1260 Calibration and Overcheck Diagrams
Figure 1 Generator Flatness Test
1260 500 Oscilloscope
© | Generator- - o : :
output

NOTE: If the oscilloscope has a 500 input, this may be used instead of the 500

terminator.
Figure2 LF Analyser Set Up Test
b) Without ealibration box
1260 Calibrator
Gen Phase lock
Input V1 HI Qutput
input V2 HI
b) With ealibration hox
Calibration box
1260 12606001 Calibrator
Gen Gen Phase lock Phase lock
Input V1 HI V1 HI Output Output
Input V2 HI V2 HI
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Figure 3 Analyser LF Common Mode
a) Without calibration box
1260 Calibrator
Gen Phase lock
Channel HI Output
under 1 :
h) With calibration box
Calibration box
1260 12606001 Calibrator
Gen Gen Phase lock Phase lock
Channel HI HI7 1p OQutput Qutput
under gection
test LO LO

Figure 4 Cable Connections

PCB 14 SK501 to Gen Gutput
PCB 31 SK101 to Input I

PCB 10 (Channel 1) SK401 to Input V1 HI
PCB 10 (Channel 1) SK402 to Input V1 LO
PCB 10 (Channel 2) SK401 to Input V2 HI
PCB 10 (Channel 2) SK402 to Input V2 LO

PCB 10 (Current) SK401 to PCB 31 8K102+
PCB 10 {Current} SK402 no connection

PCB 16 PLD
PCB 16 PLE
PCB 16 PLF

PCB 16 PLG
PCB16 PLH

PCB 15 SK201 to PCB 14 SK201

t0 PCB 10 (CH1) PL401 (heterodyne cables)
to PCB 10 (CH2) PL401
to PCB 10 (Current) PL401

to PCB 14 SK701 (HF signal)
to PCB 15 5K 202 (LF reference)
(LF output)

*¥*NOTE: The connections on issue B & C copper are transposed.

PCB 15 3K401 to PCB 31 5K103
PCB 15 SK202 to PCB 31 SK104

PCB 15 SK1

{power supply)
(relay drive)
to KILL GEN INPUT

PCB 22 CON1 to KEY SWITCH
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Figure § DC Qverload Test

1260 Power supply
Gen O
Channel HI +
under -
test LO :O ""'

NOTE: HI to shield
The high BNC inneristhe input; and-the high BNCouteris the shield-

Figure 6 HF Analyser Accuracy Set Up Test

Calibration box WwW&G
1260 12606001 power meter
Cen Gen Power L] Test
meter probe
AGC + + a
[nput — ,
Input V1 HI—50Q V1 } HF _I_ b (Farthed)
V2 HI | 500 Vo section

The terminators on the 1260 inputs are matched to the calibration box and must
always be connected according to the identification labels.

The W & G power meter must be turned on with the test probe connected to its own
ouput for at least one hour before it is used for calibration. With the W & G
connected in this way, the displayed reading should be set to 0dBm on the £0.2dBm
range, by adjusting the set calibration pot with the impedance set to 50€ 0dBm.
IMPORTANT: The W & G must be left in this state when it is not in use.

Set the gain of the W &  fully anti-clockwise then move a quarter of a turn back
clockwise {ie. just off the minimum gain).

To use the W & (, connect the test probe to the calibration box as abeve and set the
1260 amplitude to 0.7V at 100kHz, and use the reference knob on the W & G to set
the W & G to read 0dBm on the * 0.2dBm range (this will usually take place with the
knob at the clockwise end of its travel). The needle will tend to overshoot and may
take 20-30secs to settle. Ifit does not move off the end stop increase the gain of the
W & G by another quarter of a turn and try the reference pot again.

NOTE: If the gain is set too high the AGC loop will osciilate causing amplitude
modulation on the calibration box output.

No attempt should be made to calibrate or overcheck unless the W & G is pointing at
0dBm £0.1dBm and the pointer is not oscillating.
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W & G Power Meter Front Panel Luyout

0dBm

{do not adjust)

Test output
NOTE: When not
inusethe W& G
test lead should
be connected

NOTE.:
output.

1260

CSB/1255-1260/3

[Chap.6 Part B]

O «———— Cal pot

(O ) <———1— Sengitivity

O O <t Refpot

L | acc gain pot

509 s ab
(O) coo D Rl
i €L
Input
impedance

Figure 7 Analyser Input Protection Test

Channel
under

test

AGC phase
switch (set to
up position)

The cal pot should only be set up with the test head connected to the W & G

Power supply

T
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Figure 8 Generator Common Mode Overload Test

1260 Power supply

HI—~O +

LO-:S) —

Figure 9 Analyser Range-to-Range using a Power Splitter - -

1260
Gen mever
splitier
V1 HI 50Q
BNC leads must be
V2. HI 500 the same length

50Q terminators matched to the power splitter better than 0.1%.

Figure 10 Calibrator Characterisation

Calibration box
1260 Calibrator 12606001
Gen Gen Phase lock Phase lock
Y1 HI HI4 17 v1 Output Output
Ve LO__i —1 1,04 section






