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About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agdilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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CERTIFICATION

[

Hewlatt-Packard Company cortifies that this product met jts published specifications at the time of
shipment from the factary. Hew'stt-Packard further certifies that its calilration moasiurements are
tracoable to the United States Nation.! Bureau of Standards, to the extent allowed by the Borem’s
calfbration facility, and to the calibration facilitios of other International Standards Organization
members,

WARRANTY

This Fewlett-Packard instrument product Is warranted agsinst defects in materfal and warkmonship
for @ period of one vear from date of shipment, During the warranty perlod, Hewlett-Packard Com-
pany will, st its aption, either repair or replace products which piove to be defective,

For warranty service or repolr, this product must be returned to a service faciity designated by HP,
Buyer shall prepay shipping chargss to HP and kP shall pay shipping charges to return the product to
Buyer, However, Buyer shall pry all shipplng charges, luties, and taxes for products returned to HP
from another country,

HP warrants that its software and finnware deslignated by HP for use with an instrument will exrcute
Its programming Instructions when properly installed on that Instrument, HP daes not warrant that the
oparation of the Instrun “nt, o/ softwarey, or firraware will be uninterrupted or error frae.

The foregoing warranty shall not apply to defects resulting from improper or inadequate malntenance
by Buyer, Buyer-supplied software or Interfacing, unauthorized modification »r misuse, operation out-
side of the environmental spezifications for the product, or improper site preparation or maintenance,

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED, HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE,

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN AHE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OB CON-
SEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEQRY,

: ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products.

|
For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addressos are
provided at the hack of this manual,
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SERIAL NUMBERS

This manual applies directly to instrutments with serial
numbers prefixed 2403U, For additional important infor-

mation abaut serfal numbers see INSTRUMENTS COV-
ERED BY MANUAL in Section 1,
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WARNING

READ THE FOLLOWING NOTES BEFORE INSTALLING OR SERVICING THE INSTRU- f:
MENT,

1, IF THIS INSTRUMENT 18 TO BE ENERGIZED VIA AM AUTO-TRANSFORMER MAKE
SURE THAT THE COMMON TERMINAL OF THE AUTO-TRANSFORMER IS CONNEC-
TED TO THE NEUTRAL POLE OF THE POWER SOURCE,

2. THE INSTRUMENT MUST ONLY BE USED WITH THE MAINS CABLE PROVIDED. IF
THIS IS NOT SUITABLE, CONTACT YOUR NEAREST HP SERVICE OFFICE, THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET QUTLET PROVIDED WITH
A PROTECTIVE EARTH CONTACT, THE PROTECTIVE ACTION MUST NOT BE NE.
GATED BY THE USE OF AN EXTENSION CORD (POWER CABLE} WITHOUT A PRO-

TECTIVE CONDUCTOR {GROUNDING).

3, THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN USED WITH
POWER SUPPLIED TO AND PROTECTIVE COVERS REMOVED FROM THE INSTRU-
MENT, ENERGY AVAILABLE AT MANY POINTS MAY, |F CONTACTED, RESULT IN

PERSONAL INJURY,
4. BEFORE SWITCHING ON THIS INSTRUMENT:

{a} Make sure the instrument fnput voltage selector is set to the voltage of the power

{earth) ground,

{c) Ensure that the line power {mains) plug is connected to a three-conductor line power
outlet that has o protective {earth) ground, (Grounding ane conductor of o two-
conductor outlet is not sufficient),

{d} Check that the instrument fuse(s) !s'of the correct type and rating,

6. SERVICING INFORMATION:

{a) This manual contains information, coutiors, and warnings which must be followed to
- ensure safe operation and to retain the instrument in safe condition, Service and
adjustments should be performed only by qualified service parsonnel.
. {b) Any odjustment, maintenance, and repair of the opened instrument under voltage
- should bhe avolded as much as possible and, when Inevitable, should he carried out
only by a skilled person who s aware of the hazerd invalved.

(c) Capucitors inside the instrument may still be charged even if the Instrument hos heen
: disconnected from its source of supply.

- {d) Whenever it is likely that the protection has heen impaired, the instrument must be
made inoperative and he secured against sny unintended operation,

i

i

source,
{b) Ensure that all devices connected to this instruiment are connacted to the protective l
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Genernd Inforation

SECTION 1
GENERAL INFORMATION

11 INTRODUCTION

1-2 This operaking mannal contains infacmation required to install and
operate the Hewlett-Packard Model 3746A Selective Level Measuring Set
(SLMS) . The instrument together with the accessories supplied are
shown in Figure 1-1,

1-3 Service informatlon is contained in a separate Service Manual.

1-4 On the title page of this manual is a Microfiche Part Number. This
humber can be used to order 4 x G6-inch microfilm transparencies of the
manual. Each microfiche contains up to 96 photo duplicates of the
manual pages.

16 SPECIFICATION

1-6 Instrument specificatlons are listed in Tahle 1-1, These specifica-
tions are the performance standards or limits against which the instru-

ment is tested,

1-7 SAFETY CONSIDERATION

1-8 This product is a Satfety Class B instrument (provided with a protec~
tive earth terminal). The instrument and manual shouled be reviewed for
safety markings and instructions before operation, Also read the Warnlng
on Page ifi. '

1-8 INSTRUMENTS COVERED BY MANUAL

1-10 Attached to the instrument is a serial number plate, This serial
number is in the form XXXXUXXXXX. It is in two parts; the first Four
diglts and the letter are the serial prefix and the last five are the
suffix. The prefix is the same for all identical instruments, it changes
only when a change is made to the Instrument, The suffix however, is
assiyned seguentially and is different for each instrument. The contents
of this manual apply to instruments with the serial number prefix(es)
listed under SERIAL NUMBERS on the title page.

1-11 An instrument manufactured after the printing of this manual may
have a serial number prefix that is not listed on the title page. This
unlisted serial number prefix indicates the instrument is different from
those described in this manual., The manual for this new instrument is
accompanied by a Manual Changes supplement. This supplement contains
"change information" that explains how to adapt the manual to the newer
instrument,
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1-12 In addition to chanye information, the supplement may contain in-
formation for correctling errors in the manual.To keep this manual as
cukrrent and accurate as possible, Hewlekt-Packard recommends that you
periodically request the latest Manual Changes supplement. The supple-
ment for this mapual i3 ldentified with the manual print date and part
numheyr, bhoth of which appear on the manual title page, Complimentary
copies of the supplement are avallable from Hewlett-Packard.

1-13 Por information concetning a serial number prefix that Is not listed
on the title page or in the Manual Changes supplement, conltact your
nearest Hewlett-Packard office,

1-14 DESCRIPTION

1~15 The llewlett-Packard 3746A Selective Level Measuring Set (SLMS), is
a high quality tunable power meter dedicated for use by operators and
munufacturers of high density Frequency Division Multiplex (FDM) systems.

1-16 The SLMS has been specifically designed For manufacturers and opera-
tors conforming to both CCITT recommendations and for the North American
Standards., '

1~-17 The SLMS is banically a tunable receiver, employing a synthesized
local oscillator, controlled by a processor, A keyboard provides the in-
terface between the operator and the processor.

1-18 The SLMS measures signal powers in the range 50Hz to 32MHz at levels
between +20dBm and -115dBm, depending upon the measurement bandwidth used.

1-19 Either balanced or unbalanced measurements may be made,

1-20 Measure. levels are true RMS values. /

1-21 The instrument displays power levels elther in dBm or in dB”s rela-
tive to a dBm reference level, Automatic correction ensures that which-
ever input Is selected the display will he correct for the chosen ter-
minating impedance.

1-22 The freguencies at which measurements are reqﬁired may be entered
via the keyboard, either directly in kHz or as a description in a chosen
FOM plan.

1-23 This ability tc. enter PDM descriptions directly into the instrument
eliminates the need for PDM charts and line frequency tables to deter~-
mine the frequencies to which the instrument/ is to be tuned,

1-24 Tuning to the measurement frequency is accomplished by mixing the
received signal with a variable frequency signal from an internal syn-
thesized local osclillator to give a fixed intermediate Erequency. Mo
achieve the high degree of selectivity and image rejection required, the
SLMS uses multiple intermediate frequency (IF) stages,
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1-25 The standavd inskrument is equipped with selective Filtoes to a'low
a cholee of measurument bhundwidth,

] !
1-26 The measurement of narrow bandwidth tones iv a wideband measuring
set requires extreme accuracy in the local oscillator [requencies used,
This requirement is mek by the use of a Yrequency synthesizer as the
local osciliator in the SLMS, A master oscillator with a 13MH2 crystal
source, high spectral purity, and an aging rate of less than 1.5 x 10-B
parts per month is avallable as an optioan,

1-27 A processor provides overall control within the instrument, {mple-
menting routines which govern the measurement functlons of the instru-
ment and caleculating From the varlous avto-ranging and analog to digital
settings the levels to bhe displayed, The processor also determines the
Frequency and bandwidth setting required when FDM descriptions are en-
tered,

1-28 The SLMS has a built-in control and drive clrcultry which enables
the SLMS to control up to 11l Access Switches,

1~29 The processor will accept instructions eithayr from the operator via
the keyboard or, if remote control of the instrument is required, through
the Hewlett-Packard Interface Bus (HP-IB) connector on the rear panel,

A degree of in-built intelligence in the processor enables it to detect
Lf the instrument ls required to perform an invalid measurement or if
incorrect data is entered. In these circumstances a code number will
appear in the TEST-POINT display window,

1-30 The processor performs a calibration of the measuring clrcuits at
perfodic intervals, substituting For the incoming signal an accurately
defined signal derived from an internal high stability scurce, The pro-
cessor stores the result of this measurement and uses any deviation from
the expected measure.ent to modify the results of measurements made on
external signals, Thus any inaccuracies resulting from thermal drift oy
aging in the measurement stages are greakly reduced,

131 OPTIONS

’ )
1-32 The following options are available with the SLMS and are covered
by this manual:

Option 001 - Siemens series 2.5/6mm (75 ohm) connectur substitated
For the Unbalanced input connector,

Option 006 - Commercial equivalent of WECO 477B substituted for the
Unbalanced and 124 ohm input connectors. Commercial
equivalent of WECO 223A substituted for the 135 ohm and
600 ohm input connectors..

Option 011 ~ Group Filter
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Option 012 - Tracking feperator
Option M4 -~ High Stability Oscillator

Optiun 016 - Channel Impalrments - CCITI' (phase jitter WrD Filter,
Noige with Tone, Impulse Noise (single threshold)].

Option 016 ~  Channel Impairments - Worth America [phase jitter WID
Filter, Noise with Tene, Impulse Noise (single threshold)].

1-33 ACCESSORIES SUPPLIED

1-34 Figuré 1~1 shows Ehe HP Model 3746A together with the accessories
suppllied,

(a) The line power cable {s supplied in one of six confiqurations de-
pending upon the country of destination of the instrument (sce
Pareqgraph 2-11),

I

{h) The following manuale are supplied with each instrument,
1) Service Manual....ssvsssssssoess HP 03746-90000
2) Operﬂhing Mal‘lual. L A A -HP 03746"'90003

{C) Four extender boards H.P, Par%: No, 03746-60090 (2 off) and
03746-60091 (2 off) are supplied to extend PC boards during
maintenance and repair procedures.

1:35 EQUIPMENT AVAILABLE

1-36 A 25MHz High-Impedance Active Probe (HP Model 15580A) is used in
conjunction with the SLMS for bridging measurements. Tt hac a 0dBm inser-
Lion Loss and a flathess of <+-0,2dB, over Lkhe [frequency range 50kHz to

1-37 A 25MHz High-Impedance Passive Probe (HP Model 15581B) is used in
conjunction with the SLMS for bridging measurements. It has a Flatness
of <+-0,2dB over the frequency range 50kHz to 20MHz, with a 204B inser-
tion Loss. \

1-38 A Return Loss Kit (HP Model 15582A), in conjunction with a suit-
able Level Generator, allows the SLMS to make balanced and unbalanced
return loss measurements over the frequency range l0kHz to 25MHz,

1-39 A Transit Case'(92ll-2650) with its custom mould inserts provides
the SLMS with maximum protection during transit.

4
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General Information

1-40 An Instrument Cart (H? Model 15589A) carries the SLMS and its
auxiliary equlpment. Additional shelves can be supplied on request,

1-41 A Directional Bridge (HP Model 8721A OP 008) with a sultable Level
Generator allows the SLMS to make 75 ohm unbalanced return loss measure-
menkts over the frequency range 100kliz to 30MHz,

1-42 HP~IB Cables (HP Model 10833A/B/C/D) interface the SLMS with other
HP-IB compatible instruments,

(The Hewlett-Packard Interface Bus (HP-IB) is Hewlett-Packard’s imple-
mentation of IEEE Standard 488-1978.)

10B33A ~ 1 metres (3.3 feet)
108338 -~ 2 metres (6,6 Ceet)
10833C - 4 metres (13.2 feet)
108330 - 0,5 metres (L.6 feet)

1-43 A Printer (HP Model 5150A OPT 001 or 2631B OPT 046) connhected to

the SLMS will provide a printed copy of measurement data such as fre-
quency, level, FDM description and time of measurement, The SLMS can
instruct the printer to print data for all, or any individual measure-
ments or, if desired, record details of measurements which violate limits
set by the operator, .

1~44 An X~Y Display (HP Model 37461A) connected to the SLMS will provide
a visual display of measurement cata such as frequency and level measure-
ments, ? :

1-45 A tracking Freguency Synthesizer/Level Generator (HP Model 3335A or
3336A) is available and can be used in conjuction with the SLMS.
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Table 1-1 Specifications

Excepl whare ollwrwise indicatind, the tobhowing pats
metets e warnanled pedfonmanes specilications, Patn-
mnlars duseribed a5 "typical” or Pnomingl’t one sippie:
mehtl charactoristics which provide o pstal indication
of typtcal, hut non-warranged, performance chargelars:
ves, Unless otherwisd shanad, afl specitictions e Tur
0% 10 BB7C atter 30 mimi b Wik,

FREQUENCY RANGE

Unbalanced Input {76825 60 H2 1o 37 MM,
Balaneed Inputss 16052 10 k)17 10 2 MH2
GOasE - O Hy to 100 kI
1250 10plion Q0G) - 1OkIz to 12 MH.
1300 (Qmion 008) 10 %H2 1o 2 MH2
Minimum Frenuency Step Sizat | Hy.

FREQUENCY TUNING ACCURAGY
INTERNAL STANDARD REFERENCE QSCILLATOR

Initlal Satting Accuracy + Ageing over 1 yaar + Tempern.
ture Deiftt <t Hx 10

o

OPTIONAL HIGH ACCURAGY REFERENCE
OSCILLATOR (Option 013)

fnitin) Satting Accuraey: £ 1 » 107,
Analng Aatet < t 1.5 107 /Y.

WITH EXTERNAL REFERENCE QSCILLATOR

Fraguensy Errort orrar ol axlermal refetence oscllligor
1

INTERNAL FREQUENCY GOUNTER
tn addition w aceunicy of Relerence schilon}

Counigr Accurgsy: £ 1 Hz {30 1§72 Filter, 1one within
3 dl3 poinis) or & 2 Mz (38 Hy, 3.1 kHz, Weighied amd
Notch Filters, tone within 6B B points; 48 kH2 Filler
(Opticn 011}, tone < 26 kHz drom tuned iequency),
bar panwfirmsured inte terance ratio > 4G di* .

' Aowiation of 0.2 dB phpkoin the numeeied o ol
a tone wiltdh the 348 tandwidth of the 38 1 tiller
at Q) did resobation (AVE ) would indicote o tone/
insterleronce rtio ol A0 JB fnominal).

MEABl'T"J’:MENT AANGES
UNBALANCED INPUT {7551
Nalie Flaor including Spuriouy Produets
Filte Range fwith apen eiteuit Input)
3 Hy = Pilat 010 =115 dBm «o =106 dBm, 760 )1r to BORHE; = <105 dBim, S0 kN1 tu 32 M)ie
L1kl ~ Chanml 2010 - )15 dGm =106 dBin, 10 kie o B0 kH; < =116 B, 60 ke v 32 B
A8 ki ~ Group 1Qprivn O11) 20t -00d0m o -80d@m, 100 kBr vo 32 Wity
Brosdband ~ input Pewer t2 10 ~bbdlim « -bb dlim
BALANCED INPYTSt
Holse Floor including Bpuiloup Praduch
Filter Jmpedance Ranye (veth upen cleult Inpus)
1240 =113 dlm, 60 kH# to 10 Mir
38 1 - Piot 1350 010 ~-113dlim =11 dBin, ORHE 0 2 Ml
3.1 bHiE = Chenpet 1604 ¢ ~12dBm, 6OKH 10 2 M
G001 0 -80d0m =80 JBem, in lraslc chanied £1.85 kH2)

t Btandard fnpruy impedancey: G005 and 150p1; whth Optlon 00B; GO0, ) 240k and 1354,

INPUT CIRCUITS
) I
UNBALANGED INPUT (7552}
|
‘ Maxtmum
Rehwn Low Marimum .
Impedance 50 klix 1o 32 MH? ¢ Input Paveer Contittuaus Cannactor Type
e Voltage
L > 1043 +26 dm r 0.6V BRC

* Altarnative connector types svallabie — pes OPTIONS,
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BALANCED INPUTET

Table 1-1 Spesifications {continued)

General Information 1

Cammen Mode Nejection Maskmum | Maxbium Maximum
Impadance Aetutn Lows Camman Made Bigna) acInput | Eostinuou Langinading Conneetor Typa
v 0w Power de Vultage Valtage
4u | 304000kt | o A0dB, 0Nz 2N | 426 il rav s 3V | Acoepts WECO Prug
12 M > N5 di, 2 M o 12 M de; 3V AJOA nr 440A (Pah)
1351 > 5046, 10kHz 0 | o> AGWR I0KHE W 2 MU 1 476 WBm vV e Wams ] AccemsWECD Mg
2 Wi l de - 3V TAIA Pait)
160 > J0AB, 0kirwm | o 4040, XD RIER 0 2 MYy 26 dliim v IV at s Woong | Blemens Type
2N de, AV O REL STMGAL
GO >0 dE noiminal, 0B, e 10 100 ki V0 dlim Y ac: IV e | Btamdend: Stemeny
de bo 100 ki de; Tyne 0 HEL STP-GAL
Qption 005" accepls
WECH Plug 241A

b Svandard input impedsnces: GO0t and 150 wilth Opiion DOG: GO0, V21t and V36t

MEASUREMENT »‘(F:c'unmv

'f‘

{
UNBALANCED INPUT (7651} ~ BELF 2TIVE MEASU-!EMENT {38 Hz AND 3.1 kHz FILTERS)

Fraguancy Runpe

S ——

Leval Uncapialnty vyer teinperatuie range
10" ta 356, alter sutncalibpatinn
ISex Nuotey 1, 2, 4 and B}

200 H2 ro DRI
i YO kH2 10 60 kir
5O hHr 0 20 MHx
20 MIte to 3 NIte

36 )trand 1Y %1z Filleny

+20 1o ~B0 dBAm

< hdle20m -~ 10 Hlim}

- o AL AR - B gl
w1 .25 4B ~ + 0.6 48
w1 UAS Wl v 0.7l

=80 to =100 48m nominal)

|
UNBALANCED INPUT !{659! ~ BROADBAND MEASUREMENT

Freguensy Nange

b e e

60 Hr 10 32 My

Leve) Uncertalnty nver temparature pange
0 to 65°C, shorr mitucalibemilun
(Sex Noe 3)

¢ 14, 12010 -45 dim

UNBALANGED INPUT {7652} — GROUP POWER MEASURF:MENT {48 kHz FILTER) OPTION 011

~ Fieguency Range

100 kHr tn 22 MHy

Leva) Uncepiainty over temperature range
0" to 65°C, alter antacalibyation
(Sae Notes 3 and B}

-+ 1B, #2010 ~75 dBim

T T —— [ ——

|1
|
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Madel 3746A

Tahle 1-1 Spacifications (cantinued)

BALANGED INPUTST — SELECTIVE MEASUREMENT (38 Hz AND [3.1 kHz FILTERS)

BALANCED INPUTSt - GROUP POWER MEASUREMENT (48 kHz FILTER) OPTION 011

BALANCED INFUTSt ~ BROADBAND MEASUREMENT

Jmpedance

141
1350+
15

fan

Fraguenty Range

Leyel Unceptalngy avsr Temparatre range
§0° 10 357, shoer autacalilsation
(See Notes 1,2, 4 and B)

10 -B0 dOm =80 to =100 $08m {nominl}
YO E bkl 1 06 o 0B
BU KM 10 12 MHy =1 0,340 w0540
10Kz 06012 w0540 ~ el
5O K20 1 RN < 0.3l e b dl
§O ke o bO hif2 = 0hdll = 07l
BRI b0 2 Ml: =<0 0.248 e DGl
200 ¥ o Y00 KItr wor )l
(G0 -0 dBm)

Lewal Uncontalnty over emparsture range

Impadance Frequency flange 0" 1o 55 €, alier sutacalibeation
‘ {Sex Nutup 3 and 5)
1 10 KH2 10 V2 M oo 148,010 -6 dBm
13hn YO0 hHz 10 2 MK v 148, 0 76 dBm
Yuln 100 k02 ta 2 MK < v 148,040 ~76 dBim

Leval Unceptainty aver temparaiuie renge

Impedance Fraquency Range 0° 4o 6576, atrer nurocalibpation
(Saw Note 3)
1241 BB hite te 12 MHy w0 b, 010 -45diim
1364 [Okifzta 2 MN: « 1+ 1 dB, B 1o ~45 ¢Bm
1Ly 1O kHe o 2 MHi 1 1 dB, 010 45 yhm
i H 200 Hr to 10O KNy <+ ) dl, 0o ~A5 dBm

t Srendard Input impedances: G00e0 amd 15012; wih Qpilon 006: G100, 1245 wd Y3512,

NOTE

NOTE 2

NOTE 3
NOTE 4
NOTEG

o extorml ompnabone sy fop 0 W GO°C opergtion, mid 20008 tor all ohechiyes megupe
Wity i Vb tovquency rangs 30 bHy 10 32 KHy

Accuricy yprecithal is tor 0.0) oIS disphay tesolition. For 0.1 nl[f resalution, mbd b OO o,
Vot Y dB eesolution, sdd £ 1.0 namipgl).

Acouriey specibied is oz 0.8 413 dizphay resotution. For 1B resdution, add £ 595 dB8 (asmnal)

Accutany specitiod s for aiple inpot signal wilhsn dediieag feyel r.srf-_p.'

Acchngey speoiband assumes thet SRA6A s arssd 1o sgnal equeney £ 3 By

MEASUREMENT DISPLAY

Resolution; 0.01 dB with Avuruging 2
' . (38 Hz ond 3.3 kH2 tilters anly)
Averaging §
Averaging Q.

1-8

Q.1 di with
) UB with

FILTERS

PILOT FILTER — 38 Hz

Ripple over 22 Hz Bandwidth: < 0.1 4B ph-ph.
3 dB Bandwidthe 38 Hz, £ 10%

Adjacent Pilot Rejection (£ 60 Hz); > 3B u3
Rejestion st > £ 110 Hzt > GO 13,

Rejectian at > £ 2 kHzt > H0JB

Equivalent Nolse Bandwidih: 44 2z {nominal).

TR

1 imrve—an o r———- A wolra  m

.
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General Information

Tohle 1-1 Spacifications {continuad)

CHANNEL FILTER ~ 3,1 kHz

Rinple over 2,6 kHz Bapndwidit < 05 43 pkpk.
3 dB Bandwldtht 3.1 kily, 2 10%

Virtual Corrier Rajaction at ¢ 1,86 kHz > 6ban
Adjncent Channal Rejaction {2 4 kHzht > 104418
Enulvalent Nojse Bandwidtht 3.1 k17 (nominal).

GROUP FILTER — 48 kHz (OPTION 011)

Ripple over 5 kHze =< 1.7 4B phopk.

3 1B Bandwidih: AB k2, 4 12%

Adjacant Group Rajagtion {t AR kHzht > 26 i}
Rajection at > t 80 kHa2t > 40 dB

Enulvalent Nolss Bandwidth: 62 k1 foaminal)

NOMINAL MEASUREMENT TIMES

G.0) dB Reanhadien 0.} 48 Resaludlun
e s e e e - § ¢t Besalution
348 Separation® A0 4B Beparation NAB Separmibon® B0 AR Separation*
Miwh Filtar < b2 ny « HG0g my v 46 mg v B0 ny - 500 g
Channel Filier ~ 4G S0 o JAD my ~ 10 m = A0 m
Growp Filter - - » 200 « 300 my = 200
tpsion 01 | :

- “Beparstinn” bk the diftetence In eve {in UB) between algacent imeavutemenly.

INTERMODULATION AND SPURIOUS PRODUCTS

Second Qrder Inrmadulation Rajectian: > 63 13
(rbative 1o 16l Wotal power of two Wyt synals and
mdiseed at 1y ¢ E | where this s i bnd)

Third Qrder Intermodulation Rejectont > 70 dB (lor
twor tanes greator (han DO kKHy apart), > 60 dB flor twe
Ium}-s less than GO KHy apart),  mlstive ta the tatal

poser ob o mput signals il measared ot /NN
andd 120 ¢ 401 e these aee an bang

NOMINAL INTERMODULATION PERFORMANCE

Unhalanced Inputt  On o tully loaded 1800 chaninel
SYstent il mean chand leyad ot 30 dBing, the
SLMS mirinsic NPR s > BE I3 Ty all gutoratigping shales

| . IMAGE AND IF REJECTION
Oneiption Fraquency Rejection

Wl lF 26007826 MKy > G df)
WIF PNt bage » Tdned Frequency + 12 » 1 )F)
{Channsl 8 Pilot Filrers) 60.015626 MH» 0408 1Ghasnne} i Pilab Filtery enly)

R “‘.‘"‘* T p e e P AF Dosage = Tunedd Foequency + 17 % Josk 1F)
it lFlmfge e - M0l (Channe) aid Pibut Filsers unty)
2l I *re I AF Intage = Tuned Frequency + (2 x T 4F)
(Chwwnel & Pitat Filten) | 16625 )1y 7046 (Fitot Pt aniy)
Ind |F Imayge ’ Hidb
Ind IF {Prut Frltar) 118 Wy - BB |
N IF Intage : e B0

ADDITIONAL INPUTS/QUTPUTS

10 MHz REFERENCE INPUT

Fraquency Required to Malntain Lock: 10 Mitz, ar uny
integer sub-muotopie of 10 MHy, in range 110 10 M,
Lavel: -3 dBm to +20 dlim into HOSE

Acturacy and Stability: dependent an Extermat Seren,
Connectars BNC 6051,

10 MHz REFERENCE QUTPUT

Fraqueacy: 10 MH,
Inltial Satting Accurncy
+ -
Ageing Rote Total Errort << ¢t b » 10°
; .
Tampersture Drift

Laval: G JBm 2 JB it BOSY, or =20 dBm ¢ 2 d
g FH5L, dependent on setting of interpat link.

-



Model 3746A

1-10

Tabla 1-1 Spacifications (continued)

10 MH2z QVEN QUTPUT [OPTION 013)

Fraquancyt 1 M.

Inftial Satting Accuraey: £ 1 x 107,

Analtg Bator < 1 1.6 % W07 fyn,

Layal {(when oven has reachod oporating sanporatorne)
O dBm omimal) inta BOS).

Connactort BNC 1082,

AUDIO QUTPUTS (REAR PANEL}

Provide demodulated yoice channel outpotwhien 3 ) LHy
Filter ds selecnnd. Siecilications only apply it 6.3 i3 ar
001 Ji} Rosotutian operative. An outpul is also avinl
bl when Weighaoed & Nateh Filters {provided by Opliots
016 aned 016 ate: solechod, but specilications palting
Iy frequeney issjrons agid fuvel no lamps apply,
Frequensy Respunsat ¢ 3 13 {600 Hy 1o 3 1 kEHL).
Namingd Impen.nea: GOOS2 balincind.

Naminal Leval v avtorangivgl 3dbm 1o - 13 diim
Cannestort Sienums type B REL STP-GAC (3 pin) and
Jick Socket compatile with WECO 347 or %" Jack Plug

AUDIO QUTPUT (FRONT PANEL)

Provides anphbicid wersion of reae panel Andio Qutpat
10 Internal Joudspeaker or dudin juck

Level: O ol maxbmum into GOOSY, adpustahie by volume
canirol,

Connectart compatible with WECO 347 or % Lick Pluy

PROBE POWER

Voluagas: + 156V and - 12V,

Cuprent: 100mA maxinunn (hoth voltage hines)
Connectars: coinpratibhe wish Hewlets Packard statdard
Probe Power Jich.

ACCESS SWITCH CONTROLLER

Provicies control smnals 'or HP 3764A, 3796A andfor
JIHTA Access Switchos Provides de power sullicient
tor one 37H7A Accuss Swilch.
Number of Selectable Signal Partst 10 wath a single
Accuss Swilch, up o 1000 with 113 cascaded Aceesy
Switches,
Switeh Cantrol Path: 2-wire {only) 1o Titst fuvel Access
Switch, 2wite or coaxial tram hest level Access Switch
ta second and thard tevel swite s,
Accaptahle de Roslstance of 2-wire Path {Letworn 3746A
and first lovel Access Switch, or botween Switches)
10052, ' :
Naminn| Connact/Discennect Times using 3764A Access
Switchios):
Connection Yime (N = Switch Part Number):
0.9 + {N x 0.06)s/switeh, or
0.03 ¥ {N x 0 002}s/switch with Rear Panel "Access
Switch Spoed” selector set 10 Normal or Fasy
respectively.
Inpue Termination Blsconmect Thme: 0.6 ms.

Digleat Contral Slignats:
Nominal Frtse Rote: 20 pulsesfs £ 10% or GOO pulses/s
10, ddepending onoseting ol owear pannl switch
(Narnml ar Fust, respectively ),
Nominal Mark : Space Ratfo: GG 50 ¢ 200
Paowar Supply Outpsit (for 3707A Access Switch)
Volrges: 106V 2 1V
YAV
Current: YO0 mA nupamun, (+and )
Copnestor: Hectow termingd block (Powe Supply and
Zwire output).

PHABE JITTER QUTPUT

Frovides access 1o the sidebands on o 1 kH2 tone as seleg-
ted by Phase Jither measuremunt.
Capnactar; BNC.

CHART RECORDER/METER DRIVE QUTPUT
[uctivated by special key seqoence)

Frovides twa types ol omtpnt drive ~ current or voltigu
- sitable for connection o an externgl Chart Recorder
or Meter  Changeover bitwoen curtent and vollige driye
is by maeans of interpal switches,
Currant Drive:
Outpurr 010 B mA, propartional to measuted leved ol
SLMS input signal (efter centring wishin dynmmic
Fange).
Dynamie Range: £ 3dB,
Maximuny Load Impedance: 120052
Voltage Drivat
Outpare -3 10 +3V de, projortional 1o measuned
levid ol SLMS input signal dafper centering within
dynamic ringul,
Dynamie Range: £ 3483
Naminal Owpit mpedance: 100050
Connactors: pait of Binding Posts  (Banana Sockets)
ot 17 (264 mm) contros.

HP.IB INTERFACE

Londing: | Bus Luad, cigable ol diving o Vel HIP IS
devices :
Interface Functions Sulsot:
I746A as Controffer: SIEL ALY T4 {4 SHO RLY
P} DCO DT CY C3 €A ¢l
F746A under remote controly SH1 AN 16 1 SR
RLT PP DCY DT
Campatible Peripherals (Bus Controllable trom SLMS)
Tracking Frequency Symthesizers: HP Maduls 33500,
3336A and 3336A/8.
Printers; HP Madels B2006A, BIGOA, 26311 und ol
HPIB Printors,
CRT Display: 1P Model 3/4G1A
Standard HP.IB Addressos (decimal)
3746A, 10,
HPB Extender: 117,
CRT Display: O3
Prinrter: 05,
Synthesizer: 04,

o g e
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Genernl Information

Table 1-1 Spr sifications {continued)

GENERAL

Cimenslonst
Heighe: 190 mm (7.5 1}
Whdth: 460 mm I8} in)
Depthys 496 imim (186 i}
{Oviruhi Inctuding haiedles, feet el conneciors)
Welghtt
Ner: 26 ky (66 1h)
Shipping: 3V by (165 1b)
Pawar:
Valtages: 100, )20/2204240V
Tolerance! 0%, 10%
Froguaney: AR 10 196 11y
Power Consimption: 200 VA tmasd

OPTIONS

CONNECTOR OPTIONS {FRONT PANEL ONLY)
OPTION 004

7651 Unbalaneed  Input Connectort  Siwimens  Sers
1.G/5.Gorin.

OPTION 005

7651 Unbmlanced Ihput Connoctor: commercial v
valent ol WECQ Type 4770 liceepis WECQ Pluy 358A),
12452 Balonead Input Conheclars L) comimerel
vauivatent of WECO Type 47203 oo 3G mun (0464 in}
cuntres faceepts WECO Pluy J68A),

1365 Balonced Input Copnectors (poir)  «amnieril
equivalent of WECO Fypir 2254 ab 16 mm 10634 m)
cuntens faccepis WECQO Plug 241A)

60052 Dalanced Input Connectors: communcnl sagoiyitent
ol WECO Type 223A luccepis WECO Pay 20MA)

MEASUREMENT QPTIONS

CPTION 011 -~ GROUP FILTER

Adlaws 1he 37A6A to megsure pawer in o 12 channul
Graup over 48 kHy bandwidth |3 dld paints). Fyll
specilication ot Granp Filler, mchiding megsarement
range, accuracy and Bilter shape s provided o the main
376A Epecitictions. The Group Filter Option glso
Providues o Supeigrand power pmsyreraent cupatibty,
thie SLMS con gutamatically evaluate and displiy Supet-
group power as the logarithmic son ol b Group power
measurements, :

OPTION 012 - TRACKING GENERATOR

Prowides an idegeal Tracking Geperalor with anlpt
fregquancy the simg as SLMS g Irequesncy, Disalitd
whinn AB K4 ar Wanghtad Filbrs are selociud,

Lavelt  10«Bm £ 0.6 13 thomina),

Flatnuss: ¢ G2 dB, 10 kH? 1o 32 M,

Spurious snd Hormaonle Sipnals Ralative 1o Malp Qutpon
< 04l

Connestar; UNC 2652,

Return Loss: > 30 di3, 10 k112 10 32 MHy

OPTION 013 - HIGH STABILITY FREQUENCY
REFERENCE

Increwers SLMS entng icentacy,
itiol Sadiing Accuracy: & 1 x 107
Agefng Bate: < ¢ 1.5 10 7 fyear,

OPTICN 216 — CHANNEL IMPAIRMENTS (CCITT)

Prawieles iy psophonutieically waeighited il with sehectihin
TR0 Hy notch, andd measurement of Phae Bitter, amd
impulse Mo

WEIGHTED FILTER

Psopthomatric: weinhtivy  seperimpurn) on 3 Ky
Chanted Filber, e acoordane with CEITT Hecannmien
dabon P O3 A {Geneva 1H80).

Uncertainty of Weiphted Naolse Messuramentt =2 ¢ 3 13
Mansurement Resolusfon: § il or 0.1 04

FHASE IITTER

Megsurmment ot Blowe Juter iy pertarmed on g dema
ulatist 1 kW7 Channet Test Tane

Frequancy of Demodulated Tone: § kiy + L1y
Measurgimant Bandwidih: selectatde 4 112 1 20 He,
20 1 10 300 1 ar 4 Hy 10 200 by

Rasidual Phase Jittert =2 0.6° ph pk

Accuracy: ¢ 105 £ 0%

NOTCH FILTER

Adeds i 1010 Hz Nalch 3o Waighind Filler tesponse i
aueetdhinee vl CCHT T Recomnaswdation O 132

INPULSE NOISE

Provides @ singie thpeshold Bnpulos Nose imegsgrement
iniiccordance wish CCITT Hecom. sendation .71
Maximum Maasuremant Parfod: 89 nunutes 59 socomdy
Maximum impulse Caunts 94,

Counting Rate: 126 ms/count & 5%,

Threshold Accuracy on 1700 Hz Tone: ¢ ) i fur
threshald 3 B0 «Bm, und =+ 20 dBm Measunied
channed power should not excend threshold by more than
H4 dB.

1-11
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I-12

Tahle 11 Spacifications {continued)

OPTION 016 — CHANNEL IMPAIRMENTS
{NORTH AMERICA)

Providee n Comussagr welghied Tilter with solectabie
1010 He notch, aned measurement of Phase Jitter and
Impuhs: Noisy,

WEIGHTED FILTER

C-Mussage welihting superimpuosed on 3.1 kHe Channel
Filier as specttied in DSTHR Pub, 41008,

Unesrtalnty of Woighted Nolsa Mopurementt < ¢ § b,
Maasurement Resalutlon: i 413 or 0.3 43,

PHASE JITTER

Magsurament ol Phase Jitwor is poriarmed on o domatdy-
fated Y kHz Channel Test Tonn,

Fraguoncy of Dumodulatad Tanet ) kiir £ BO Hy.
Mansurminent Bandwidtht sieciable 4 R, 1o 20 Hy,
20 Hz to 300 Hy ar 4 Hy to 3000142

Residual Phasa dittert < 0.6° pkoph.,

Accuracyt £ 16% £ 00",

NOTCH FILTER

Adds 0 1010 He Notch ro Welghted Filter respanse in
sccartanee with BSTR Pub, 41000,
Rejeationt > B0 di3, 895 He 10 1020 Ny,

<3 di3 at BG2 M7 ot 1182 Hy,
Qut of Band Ripple (< 400 Hz ond > 1700 112):
< +0.6d08. : .

INPULSE NOISE

Providos o single threshold Impulse Nol thoasannment
i aecordanen w.ath US TR Pub. A10049

Maximum Maoasttremant Parlodt 89 minuies BY seombs.
Maximum fmpulse Countt 999,

Counting Batos 143 msfeount & 5%,

Thrashold Accuracy an 4700 Hz tdnat 2 ) dl3 for thyes
hald 2 - BO JBim, and =5 420 dBm KMeasured channel
posset shauld not esceed threshold by more than B3 i3

OPTION 807 - FRONT HANDLE KIT
Aaldds Trant hancdbe e the SLAS

OPTIQN D08 — RACK FLANGE KIT
Eonifates s SLMS ta e secored i ARZ3 mm (59 ) vk

OPTION 009 — RACIK AND HANDLE KIT
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SECTION I}
INSTALLATION

2:1 INTRODUCTION

2-2 This secktion provides installation instructlons for the Newlekt-
Packard Model 3746A Selective Level Measuring Set (SLMS) and lts
accessorles, ‘this section also Includes Information shout initial fn-
spection and,damage claims, preparation for using SLMS and packaging,
storage and shipment,

2:3 INITIAL INSPECTION

WARNING

TO AVOID HAZAGDOUS ELECTRICAL SHQCK, DO NOT PERFORM
ELECTRICAL TESYTS WHEN THERE ARE SIGNS OF SHIPPING DAM-
AGE TO ANY PORTION OF THE OUTER ENCLOSURE {(COVERS,
PANELS, METERS), :

2-4 Inspect the shipping contalner for damage, If the shipping container
or cushioning material is damaged, it should he kept until the contents
of the shipment have been checked for completeness and the instrument

nas beer cpzcked mechanically and elecktrically., The contents of the
shipment should be as shown in Pigure 1-1; procedutes for checking
electrical performanca are given in Section IV of the Service Manual. If
the vontents are incomplete, if there is mechanical damage or defect or
If tho SLMS does not pass the Performance Tests, notify the nearest
Hewletk-Packard office. If the shipping container is damaged or the cush-
loning material shows signs of stress, notify the carrier as well as the
Hewlett-Packard office. Keep the shipping materials for the carriers ins-
pection. The HP office will arranje for repair or replacement at HP
Option without waiting for claim settlement.

2:5 PREPARATION FOR USE

WARNING

TO AVOID THE POSSIBILITY OF INJURY OR DEATH, THE FOLLOW-
ING PRECAUTIONS MUST BE FOLLOWED BEFORE THE INSTRU-
MENT IS SWITCHED ON,

(A) NOTE THAT THE PROTECTION PROVIDED BY GROUNDING THE
INSTRUMENT CABINET MAY BE LOST IF ANY POWEt CABLE
OTHER THAN THE THREE-PRONGED TYPE SUPPLIED |S USED
TO COUPLE THE AC LINE VOLTAGE TO HE INSTRUMENT.
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{B) IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTO-
TRANSFORMER TO REDUCE OR INCREASE THE LINE VOLT-
AGE, MAKE SURE THAT THE COMMON TERMINAL IS CONN-
ECTED TO THE NEUTRAL POLE OF THE POWER SOURGE,

{C} THE POWER GABLE PLUG SHALL ONLY BE INSERTED INTO
A SOCKET QUTLET PROVIDED WITH A PROTECTIVE EARTH
CONTACT, THE PROTECTIVE ACTION MUST NOT BE NEGA-

TED BY THE USE OF AN EXTENSION CORD WITHOUT A PRO-
TECTIVE CONDUCTOR {(GROUNDING),

2:G Power Requiremants

2-7 The BLMS requires a power source of 100V, 120V, 220V, or 240V ac,
+5%-10%, 48 to GGHz single phose, The maximum power consumption is
200VA,

2-8 Line Voltege Salection ond Fuse

2-3 The line voltage is Belested by the rear panel switch labelled 100V,
120V, 220V and 240V,

CAUTION

Baforu canneoting the instrument ta a power outlet ansura that the line
voitage salactor s correstly set, and that o fuse of the corract rating is
fittad,

2'-10‘ Fuse ratings are glven in Table 2-1.

Toble 2-1 Fusaes

HP Part
J Nomlinal Line | Fuso Rating Number
100V 2N 2110-0002
120V
220V 1A 2110-0001
240V :
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211, Powaor Calla

2=12 This Instrument is equipped with a three-wire power cable. When
copnaected to a power oulklet, this cable grounds the Ipnstrument case,
The Lype of power cable shipped with cach instrument depends on the
country of destination, I fer to Figure 2-1 for park numbers of the
power gable and plug configurations available, 'The number shown below
each plug ls the Hewlet&~Packard parlk number of a power cord equipped
with that plug. If the approprliate power cord is not included with the
instrument, notlfy the nearest lewlett-Packard Sales and Service Office
and a replacement will he provided,

4\\‘&‘

o

i

H170-2104 BI2y 3ng #1720- 1289 ER RV R iR V20856 8100 1S

Figure 2-1 Power Recaptacles

2-13 The colour code used in each power cable is given belowt

Line Brown
Neukral Blue !
Ground  Green/Yellow

2-14 Oparating Enviranment

2-16 Tmﬁmnmum ——— The ihstrument may be operated in temperaktures
Erom 0 degrees centlgrade to 4355 degrees centigrade,

2-16 Humidity — The instrument should be protected from tempersture extremes which
may cause condensation within the instrument,

217 Altitude  ——  Phe ipstrument may be operated at altitudes up to
A600m {15,000f¢),

Rt e s U,
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2:18 RACK MOUNTING

2-19 tllustrated ip Pigure :2-2 ate the three Rack Mount Xits avallahle

with the SLMS,
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Figura 2-2 Rack Mount Kits
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2:-20 STORAGE AND SHIPMENT
2:21 Environment

2=22 The ipstrument may be stored or shipped in enviropments within the
Following limitss

q'elﬂperﬂtlllfep seserrrnerrrrnsnss=i0 degreeB centigrﬂde to
+75 degress centigrade
Altitudeb....’....'.’I...l...llB’JOOM (SO'OOOEt)

2-23 The instrument should also be protected from temperature extremes
which may cause condensation within the instrument.

2-24 Plncknginn
zas'ﬁmgmuforvake If the instrument (s beling returned to

Hewlett-Packard for service, please complete one of the blue repalir tags
located at the front of this manual and attach it to the instrument,

2-2G Orlgina! Packaging Containers and material fdentical to those
used in the factory packaging are available through Hewlett-Packard
offices, If the Instrument is being returned to Hewlett-Packard for ser-
vicing, attach a tag indicating the type of service required, return
address, model number, and full serial number, Also mark the container
“FRAGILE” to ensure careful handling., In any correspondence, refer to
the instrument by model number and full serial number.

2-27 Othar Packaging The following general instructions should be
used for re-packing with commerclally available materials:

(a) Wrap Instrument in heavy paper or plastic., (If shipping to Hewlett~-
Packard office or service genkre, attach a tag indicating Lype of
service required, rekturn address, model number and full sertal num-
ber,)

(b) Use strong shipping container, A double-walled carton made of 350~
pound test materisl is adequate,

(c) Use a layer of shock absorbing materfial 70 to 100mm (3~ to 4-inch)
thick around all sides of the instrument to provide firm cushioning
and prevent movement inside the contaliner. Ensure the control panal is protected
with cardboard or some other sultable material,

(d) Seal shipping container securely,
(e) Mark the shipping container “FRAGILE’ to ensure careful handling.

3
(£) In any correspondence, refer to ipnstrument by model number and full
serial number.
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2:28 ALTERNATIVE OUTPUTS
2=29 The rear panel LOMHz OUTPUT and CHART RECORDER OUTPUT both have
kwo selegtable oukput modes which are determined by the setting of test
links and switches within the 3746A, The folowing paragraphs ouktline
the procedures fox converting these outputs,
WARNING

THE FOLLOWING PROCEDURES SHOULD BE PERFORMED BY SER-

VICE TRAINED PERSONNEL WHO ARE AWARE OF THE HAZARDS

INVOLVED,
2:30 10MHz QUTPUT (+@dBm, 50 ohm aor —30dBm, 76 ohm)

2-31 The 374GA is normally supplied with the rear panel LOMHz OUTENT in
the +6dBm, 50 ohm mode. The following procedure modifles the outpuk to
~304Bm, 75 ohm,

PROCEDURE

1. Disconnect the power cable,

2, Remove the 3746A top cover,

3, Remove Assembly A40 Lrom housing,

4. Remove AJOTLL Erom “50° position and £it it to “75° position,

5., Replace ltems in steps 1,2 and 3 (in the reverse oider) to restore
the 3746A ready for use,

2-32 CHART RECORDER QUTPUT (voltage or current drive)

2-33 The 3746A is normally shipped with the rear panel CHART RECORDER

OUTPUT in the /voltage drive mode, The following procedure modifies the

output to current drive.

PROCEDRDURE

1. Disconnect the power cable.

2. Remove the 3746A top cover,

3. Remove Assemblies A2l apd AGO from housings, .
! !

4, Remove A2)TLL from “V” position and £it it into “I” position,
5. Switch A6052 switch position 1 to ON (or “1” position),

6. Replace items in steps 1,2 and 3 (in the reverse order) to restore
the 3746A ready for use,
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2:34 EXTENDING THE CCITT FDM PLANS
2-35 The SILMS CCITT FDM plans 1A and 2 are extended to 4 Super Master
Groups and 4 llypergroups respectively by carrying out the following
procedure,
WARNING
BEFORE CARRYING QUT THE FOLLOWING PROCEDURE ENSURE
THAT THE MAINS POWER CABLE )S DISCONNECTED FROM THE
INSTRUMENT,
PROCEDURE
1. Remove the Lop cover,
2. Remove Assembly AGO,
3. Switch A6052{7) to the “0” position (see Figure 2-3),

4, Replace Assembly AGO and the top cover,

5, Bet the front panel PLAN switch to CCITT (1A or 2 as required) and
the MASTER GPS/SYSTEM BW switch Lo 12MHZz position.

P‘i

" y \

\ FOM PLAN SWITCH

Figure 2-3 Extending FDM Plan

2-36 HEWLETT-PACKARD INTERFACE {HP-IB} BUS INSTALLATION

2~37 This section contains information and instructions on the installa-
tion of the 3746A Selective Level Measurement Set (SLMS) into a Hewlett-
Packard Interface Bus (BP~IB) system.
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2=308 The HP-IB i8 Hewlekt-Packards implementation of the IEEE Btandard
488-1978 (pigltal Interface for Programmable Instrumentation), This
standard defines a physical interface and protocgol which enables the

remote coptrol of instrumentatlion systemns,

2-39 CONNECTION TO THE HP-IB

2~40 The HP-IB connector on the rear panel of the SLMS provides the
physical interface to connect the SLMS into an HP-IB system. Figure 2-4
illustrates the connector pin configuration, Devices in the HP~IB system
may be interconnected in any suitable urrangement (star, delta, etc)
using the HP-IB cables listed in Table 2-2 provided the restrictlions

y
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Figure 2-4 HP-IB (raar psnel) Connastor

given in Paragraph 2-41 are obeyed,

Table 2.2 HP-IB Interface Cables

HP-IB

Part Numbars Cable Lengths

HP10B33A Im (3.3ft)
HP10833B 2m '5,6Ct)
HPLQ0B33C Am {13,2fk)
HP10833D 0.5m (1L.GFt)

-
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2-4) To achleve design performance, restrictions are placed on the
length of HP-IB gystem cable as follows:

1, The total length of UP-IB cahle used to interconneot devices on the
HP-IB mugk not exceed 2 metres (G feel) times the number of devices
in the system,

2, 'The total\length off HP~IB cable used ko Interconnect all) devices
must pot exceed 20 metres (65 lLeel),

242 SLMS CONFIGURATION

2~43 The SLMS may he confiqgured efther as the system controller in an
HP-IB system containing certain selected peripherals or as a device
thder the remoke control of a separate system controller {normally a
camputer or compubting controller}, Seperate installation intormation
ls given as described below depending upon whether the SLMS is con~
figured as the system controller or as a device under the control of a
separate system controller, Paragraphs 2-44 to 2-51 describe SLMS in-
stallation In ap HP-IB system where the SLMS is configured as the system
conkroller, Paragraphs 2-52 to 2-56 describe SLMS ipstallation in an
HP-T system where the SLMS is ccnfiqured as a device under the control
of a separate system controller,

2-44 SLMS CONFIGURED AS SYSTEM CONTROLLER

2445 The setting of the CNIRL switch {see Figure 2-5) on the SLMS rear
panel to the CNTRL ON (1) position configures the SLMS as the system
conkroller,

2-46 As the system gontroller the SLMS has the abllity to control the
operation of suitable Printers, Frequency Synthesizers, HP-ID Bus Ex~
tenders and CRT Displays. A list of suitable HP equipment is given in
Table 2-3,

Table 2-3 SLMS As Controller — Suitable HP Equipment |

Deavice HP Model
Printer HP 5150A Opt 001 (20 column)
P 26318 Opt 046 (B0 column)
Frequency HP 3330B (0.1-13VHz)
Synthesizer HP 3335A (200Hz~HOMHz)

HP 3336A/B/C (10iz-21MHz)
CRT Display HP 37461A CRT Display

HP-IB Bus Extender | HP 37201A Bus Extender
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247 HP-IB DEVICE ADDRESSING

2=48 Each devige in an HP-IB system reguires a unique address to dig-
tLinguish it from other devices in the . stem. An SLMS confiqgured as
the system controller has E£ixed listen and talk addresses as detalled
in Table 2-4, Other devices on the HP~IB system must be set to respond 1
to kthe appropriate address as listed in Table 2-4, Refer to the tndivi- . ¢
dual instrument operating manual for details on address sekling,

Tabla 2.4 Davico Addrassos | ;I
Davica Listan Addross Tnlk Addross I
Dagima) ASCII Char Dagima! ASCI! Char ‘

SLMS (Pixed) 42 * 74 J 'I
Printer 06 % - -
Synthesizer 04 $ - -
CRT Display 03 # - -

HP~IB Extender 49 1 81, Q Il

2-49 REAR PANEL HP-IB SWITCHES
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Figure 25 HP-IB Switch Settings — SLMS as System Controller

2-50 With the SLMS configured as the system controller, the switch
settings on the rear panel HP-IB switch bank inform the SLMS which
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Installation

message formal I8 required for the particular devices conpected into
the HP-IB, The switch setiings are explained and tllustrated in Pigure
2~5, For detalled descriptions of the message formats transmitted by

the SLMS see Sccltion V.

2:67 8LMS CONFIGURED AS DEVICE

Vrsan At bbb
TR NP AU TP
e ALB L il

R N )
K‘*} * ‘?IP -..-" A); )" .3'.’ ‘\/ﬂ
PN M R R ———

UL P TR 1
T PR
W baen)

Figura 2:6 HP-1B Switches — SLMS ns Davice on Bus

2-52 The settings of the CNTRL switeh (see Figure 2-6} on the SLMS
rear panel to the CNTRL OFF (0) position configures the SLMS as an
HP-IB device under the remote control of a separate HP-IB controller.

2:63 HP-1B ADDRESSING

2~54 Bach device in the HP-IB system requires a unique address to enable
the system controller to differentiate between devices, 'The SILMS has

one listen address and three talk addresses, The addresses are defiped
by the setting of the Device Address switches within the HP-IB swite)
bank on the SLMS rear panel. The setting of these switches and the
corresponding listen and talk addresses are illustrated in Figure 2-6
and Table 2-5 respectively. Note that the device address switch must not
be set between 29 and 31 inclusive since this will cause invalid
addresses.

2-55 Care should be taken to enusre that the listen or talk addresses
of any other device in the HP-IB system does nhot duplicate one of the
SLMS listen or talk addresses.
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SECTION i
OPERATION

3-1 INTRODUGCTION a

3~2 This seckion describes and gives examples of some of the mons-
urements that can be made with the' 3746A Belective Level Meossuring
Bat, A deperiptlon of the function of enah control is giyen in
Bagtion VI, Any Frequency Piviglon Multiplex (FDM) examples glven

in this section apply to ap MMX~2C (L4) system for operators working
ko Worth American (RELL) standards and to Plan 18, 12Mlz, 2700 chahhel
gyastem for those opeyastors conforming to CCIMY standards,

3-3 OPERATORS QHECK

3-4 The following procedure will give a reagonable indicaltion to an
operator that the 3746A ig funatloning normally,

L., Bet the 3746A POWER swltch Lo the BIBY position, then sek to ON,
Phis Frncedure actiyntes o regel sequence, ALL the display and
switeh Indlcators should be on and remaln on for a few seconds,

2, The 374GA should now be initialised with the 75 ohm TERMINATION,
AUTO and 3,1kHz PILTER selected, The instrument will he in the JIALY
mode and wll) have a number displared in the FREQ/FpPM display, This
ls the frequency (recovered from the non volatile memory) to which
the instrument was last tuned,

3, Press the [AVE] khen [2) key Lo give the 3746A a levnl resolution
of 0,01dB, As the Instrument is in the HALP mode nothing will
appear to happen.

4, Bet all slide switches to their left hand positlion.

5, Press the [PFREQ] key and enter a frequency of 10000,00kHz using

the numeric keys,
|

]

3-
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3=5
ahd

Press Ltho [MEAS] key. The Instrument should execute the CAL cyele
{indlcated by Lhe word CAL appnuanE in the Leyel Display). The
3746A should then co tipuously mopitor the signal leyel at the
Inpukt, In the nbsence of an i{pput signol the level displayed will
be khe nolse floor of the instrument and should he <~115d\m,

Connecl the Reapr Panel LOMHZ OUMRPUT to the Pront Panel 75 ohm
INPUT, The 3746A Level Display should now indicate the laevel of
the 10MHz QuTPUT,

Enter a Stark Frequency of L0kliz, SBtop Frequency of 32Mlz and a
step size of 10Kz using the following key Bseguences,

[BTART] [FREQ) [5] [0]
(sror} [FREQ] (3] [2} [0} [0] [O]
(sTER) (1] [0)

Prass [SPBECT) [MBAB]. The Prequency Display should start at 50kHz
and increment in steps of 10kHz towards 32MHz., IE the instrument
is fitted with the group filter optlon the 48kliz FILTER will be
selected, otherwise the 3.1kHz FILTER will remaln selected.

Press [(HALT] at any time to Halt the measurement.

If the 3746A i fitted with option 013 ligh Btability Oscillator
the instrument is switched on L[rom cold the OVEN annunciator will

be'tilluminated indicating that the crystal oven used in the High
Bthbility Oscillator has nob reached its full operating temperature,
Uniil the OVEN annunclator i{s extinguished the 3746A will nobt achleve

lk:r

full tuning specifications.

3.6 FRONT AND REAR PANEL CONTROLS

' 3-7

Pigures 3-1 and 3-2 ldentify all front apd rear panel gontrols,

" gonhectors and ipdicators. The number associated with each control,
connector or indicator refers to the number opposite its description
in Section VI,

: =
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3-8 REFERENGE SETTINGS

Opertion

3-9 For all measurements detailed in this section the following switch
settings will glve vaolld results, unless olkherwise specified,

ALL INBTRUMENTS (CCI'M' and BELD)
FILTBR B N N NN AUTO
AVBRAGING NN NN ] PrQBB [AVE] [l]
GBN TRRCK PEPEED PP IR AR R RN NP OPF
MB“BURBMBNT R R A N B R B A RS ) CONT
LIMIT "ALT PEIP PR R B RE P BB N DR OFP
LIMITE wuvvnusrsrsnnnnnnssssss QPP
PRINTBR L R N N B U S S I N OFF
TERMINATION L A A N N N N NN Y 75 OHM

FOR BBELL EXAMPLES
UGUO/[‘GOO TEE PP UGUO
MMXI/MM){?- LB NN NN MMXZ
MABTER GPB vussrenss 6
pILOT LI I ] DDP‘DDDI. [} 104A

3-10 INPUT CONNECTORS

FOR CCINT EXAMBLES
BELL/CCITL ,4yyss,s CCINTN
1“/2/15 FER B E RPN 1B
SYSTEM Bw PR EDPE R RS le"z
pILOT PEE BRI E LN B DR b de

3~11 A choice of input impedances is avallable as detailed below:

150 Ohm balanced +...vvssvvsresresss Blemens 3 pin plug
600 Ohm balanced ......vsssrsvssssy Slemens 3 pin plug

3-12 The input connectors detalled aboye are those fitkted to Lthe
standard instrument. When an optlon which affects the connectors is
fitted the connectors will change as detailed below:

Optlon 0ol PR P LB BB LR LIRS

Option 005 sovvnunrrsnnmnrsnnne

Siemens series 2.5/6mm (75 Ohm)
connector substituted for the
75 Ohm BNC unbalanced input
connectoy.

Input impedances of 75 Ohm (unbal),
124 Ohm, 135 Ohm and 600 Ohm (bul).
Commercial equivalenkt of WECO Type
4778 used for 75 Ohm and 124 Ohm
inputs apd Type 223A For 135 Ohm
and 600 Ohm inputs,

Note: Measurement frequency range varies with the different
inputs - see Table of Specifications in Section I.
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3=13 Acltive and passive high impedance probes are avallable as |
ncgeasorios (8ee Section I) and permit hridging measurements Lo #he
made.

3-14 The ipput conheckions to the 374GA should be made through
shielded cables equipped with the approprlate connector. The cables
should he as short as possible, to minimise extranecous pick-up,

Note: Connections should not be made to more than one input, or Input
palr, simultaneously.

3-16 INPUT OVERLOADING

3-16 If the Lotal inpub power to the 3746A exceeds approximakely
+20dBm on the unbalanced ipput or 0dBm on the bhalanced input, Overload
(OLOAD) will appear in the FREQ/FDM Display and steps must he taken

Lo reduce the received power level, since this may cause overloading
of the Input clircuits.

CAUTION

If the total input power oxceads +26dBm damage may result,

3:17 ERROR CODES

3~18 If the user tries to make an invalid measurement, or ipcorrect
data is entered via the keyboard, then "E” and a number will appear
in the Test-Point Display indicalting an Brror. The signiflcance of
each Error Code is explalined in Bection VI,

3-19 ENTERING MEASUREMENT PARAMETERS

3-20 In the majority of cases pressing a key when the 3746A is in the
Measurement mode will cause the ipnstrument to revert to the Halt mode.
This prevents parameters being changed during a measurement, which
could give misleading or erroneous results,

3-21 LEVEL DISPLAY

3-22 The Level Display indicates the true rms power, in the selected
filter bandwidth, centered on the Erequency shown in the Frequency
Display. The level displayed is elther absolute power in dBm or power
in dB”s relative to a previously entered reference level, The dB and
dBm annunclators indicate the uwnits in which the level measurement is
displayed. To change from dBm to dB, or Vice Versa, press the [dB/dBm)
key.

34




Operatlon

Notae: IE Oplkions 015 or 016 are fltked then the Level Display will he
usedito display other parameters as descrlbed laker in this
saection,

323 REFERENCE LEVEL

3-24  'The level Lo which dB measurements are referenced are entered

bf pressing the [REF] key and entering the required level in dBm, using
the numeric keys, The reference level may be eithaer tve or =ye and will
always be in dBm. When the [REF] key is pressed the current reference
level will be displayed in the Level Display,

EXAMPLE: Enter a reference level of -19,35dBm
Press [REF] [~] [1) ([9) [.] [3] [5]
Level Display: ~19,35

3-26 dBm0 MEASUREMENTS

3~26 If the reference level is set to correspond to the Relative
Transmission Level at the point of measurement, then the Level Display
readings can be copnsidered as belng dBmO when the dB annunclator is
illuminated,

3-27 dB RELATIVE TO 1TmW IN 6005

3~28 In some countries it ls common practice to relate all level
measurements to a standard 1lmW in €00 Ohm, even when Lkhe clrcuit
impedance is 75 Ohm, The readings Erom the 3746A may be related
directly to this standard by entering a Reference Level of -9,03dBm,
Readings expressed in dB will then be relative to lmW in 600 oOhm, ic,
rg}ative to 0.775V. The correction factor -9.03 corresponds to 10 log
75/600. '

3-28 AVERAGING

3-30 Three averaglng modes are available which affect the time taken
For’ each measurement and thus the resolution of the Level Display.
The averaging modes are selected as follows:

Press [AVE] [0] ...usvussusensnese. Display resolution 1dB !
Press [AVE] [l] sssssrssnsrsensssss Display resolution 0.1dB
Press [AVE] [2] ....evvsessnsssrses Display resolution 0.01dB

3-5
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Note: Changlng the averaqging when the 3746A is in the Measuraement mode
will initlate a calibration sequence indicated by CAL appearing
in the Level Display. IEf the 3746A is in the Balt mode wﬁen the
averaying is changed, the calibration sequence will be initiated
when the [MEAS] key Lls pressed,

If the 48kHz ox WID Pilter is selected or if the 3746A is perfor-
ming an Ipput Power measurement then the Level Display will only
Indicate Lo 0,1dB even when [AVE] [2] has been selegted,

331 TOTAL INPUT PCWER MEASUREMENT

3-32 Mo dlsplay the total input power, press [I/P POWER] - all displays
will blank, Now press [MEAS] and the Lotal 'Input power wiil be
continually monltored and displayed in the Level Display,

3-33 MEASUREMENT BY FREQUENGY DESCRIPTION |
3-33 (a} Tuning to a Particular Frequancy

3-34 The 3746h will tune with a lliz resolution ko any Frequeney within
lts measurement range (50l ko 32MHz). To tune to a particular frequency,
press [FREQ] - the last frequency to which the 3746A was tuned will
appear in the FREQ/FDM Display - followed by the required Erequency

in kilz using the numeric keys, Press [MEAS] and the 3746A will tune to
the selected frequenoy and continuously measure and display the input
level at that frequency.

EXAMPLE: 'Tune to 13289,531kHz

Set the switches to the reference sektings {see paragraph
3"8) .

Press [FRUQ) [L] [3] (2] [8) [9]) {.) [5) [3) [1]
Press [MEAS]

FREQ/FDM Display - 13289,531kHz

Level Display - Signal Power

3.36 MANUAL TUNING

3-36 When the 3746A has heen tuned to a frequency by the [FREQ] key and
Is in the Measurement mode, pressing elther [+}] or [-}) will inftially
Halt the measurement; subsequent [+{] or [-}] keystrokes will respectively
increase or decrease the freguency to which the instrument is tuned, by
an amount equal to the content of the Step Size Register and make a
single level measuremen: at each frequency. If either key is held down,
then the frequency to which the 3746A is tuned will step continuously

in the specified direction.

3-6
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337 M entry is made to the SBtep Size Reginter by pressing [BTEP) and
using the numeriec keys to specify the required frequency increment in
kitz. The minimum permissible step size is 1z (0,00LkHz),

3-38 SPECTRUM

3=39 In a Spectrum mensurement a sequence of leyel measurements is
carried out, in equal steps, hetween speci?ied frequenoy Limits, These
freguency l{mits and the frequency step, are specified by Lthe contents
of the Start Frequehcy, Btop Frequency and Step Size Registers, Entries
to the Start and Stop Reglsters are made ky pressing elther [STARD)
[FREQ] or [BTOP] [FREQ) and using the numgric keys to specify the
paramecer in kKliz, Eptries Lo the Step Bize Reglster are made by
pressing the [STEP) key only, followed by the humeric keys. When
[BTART] [FREQ], ([ST0P] [FREQ], or [STEP] is pressed the conkenk of

the correapondfng reglster appears in the FREQ/FDM Display.

Note: The stop frequency must always be greater than the start frequency
for a spectrum measurement,

When [BPECT] [MBEAS] is pressed the 374GA will step between the stark
and stop frequencies by the frequency held in the Step Size Register,
making a level measurement at each step,

EXAMPLE:s Carry out a continuous Spechrum measurement between 9000Kklz
and 9500kHz using a 10kHz shep.

S5et the switches to the reférence sekttings (see paragraph
3"'8) ] :

Press [BTART] [FREQ] [9]) [dj [c] [0])
Press [STOP] [FREQ] [9] [%] [0) [0]

Press [STEP] [l] (0]
Press [SPECT] [MEAS]

3-40 At any time during a Spectrum measurement the [+) or [-]] keys
may be pressed to Halt the sweep. Subsequent [}] or [-}] keystrokes
will step the frequency manually, Bach time [+}] or [-}}is pressed a
single measurement of the level at the new frequency will be made and
displayed, If [MEAB] is Eressed again, the sweep will continue fFram
the frequency shown in the FPREQ/FDM Display but may sweep up or down
depending on whether the [] or {-}) key was the last one pressed,

3-7
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3-41 During a Spectrum measurement the [AUTO] Pilter wlll selact
where possible, a filter whose bandwidth is greater than the step
size {Bee Table 3-1),

Tobla 3-1 Auto Flltar Selantion (Spuctrum)

Stop Sjza Flltar
1Hz +o 10Uz 3BH2
Lliz to 2,999kiz 3. Lkllz
Ikliz and above ABKkH2»

*Option 011 only

Any £ilter can he manually selected by pressing the appropriate key,
If a different fllter is selected in the middle of a spectrum sweep
the instrument will revert ko the Hallk mode., To start the sweep aga[n
press [SPECT] [MEAS]. A new calibration cycle will be initlated (CAL
appears in the Level Display) before the sweep continues, Another use
of the [BPECT) mode is for High level Bearch, which is described in
paragraph 3-173.

3-42 STORED RANDOM FREQUENGJES

3-43 When measurements are to be made at frequencles not related by a
fixed increment or by an FDM structure, then up to 145 separate freq-
uencies can be stored in the 3746A Random Prequency Register.

3-44 To gain access to the Random Frequency Reglster press [TR) [L] [1].
The number 001 should appear in the TEST-POINT Display which is used
in this functlon as a register pointer. If position 001 has not had a
freguency entered previously then 0.000kHz should appesar in the FREQ/
FDM Display. To enter a frequency use the numeric and decimal point
keys to specify the Erequency in kHz. Press the [-}] key to move the
pointer Lo the next location and enter another Erequency. Up to 145
frequencies may be stored in this way (lf the register pointer is
increased to 146 the word "End" will appear in the FREQ/FDM Display
indicating that the maximum number of frequencies has been entered).
The Register Pointer can be moved up and down at any time using the

[+f] and [-}] keys.

Note: If at any tim: an error is made while entering a frequency,
press [CLEAR/SET] and respecify the freguency.
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3=45 Any number of frequencles (N) may be stored up to the maximum

of 145, To restrict the sequence to N frequencies, increase the
Register Polnt rco N+l after the Nth frequency is entered and press
[CLEAR/SEY] ~ "End" will apTeur in the FREQ/FDM Display. Pressing
[SPECT] [NS PILOT] [MEAS] will sweep the 3746A through the Frequencies
held in the Random Prequency Register up Lo Register Pointer N, The
sweep can he halted at any time by pressing the [HAWP] key and the

[#) and [-]] keys can then be used to manually step through the stored
frequencies.

EXAMPLE: Store the following five frequencies in the Randam Frequency
Reglister and sweep through them gontinuously:

Press [TR] [1}] [1)}

Press [l] [0]

‘Press [f] [1] [1] [.] [9)
Press [+f) [1]) [2) [.] (1)
Press [+] [1] [5]

Press [f] [1] [6] {.] [5)
Press [+1] [CLBAR/SET]
Press [SPECT] [NS PILOT] [MEAS]

[5])

346 FREQUENCY COUNTER/AFC

3-47 '"The 3746A can menssure the frequency of the incoming signal and
retune to that frequeucy, provided it is within certain limits of the
frequency to which the 3746A is cury atly tuned, These limits vary with
the filter selected,

Note: For full counter specifications see Table of Specifications in
Sectlion I.

3-9

= om0



Model 3746A

EXAMPLE: Buppose a pilol is expectnd to be at 9,99995MHz but has
drifted off frequency, the 3746A can measure the pllot freq-
uency and retune to that frequency as shown below,

Bet the switches to their relerence settings (see paragraph
3-8) ,

Connect the rear panel lOMHz output to the Front panel 75 Chm
input and select the 38Hz FILTER,

Press [(FREQ] [9] (9] (9] [9) [.]) (9] [5]) ‘[MEAS)

The 3746A Level Display will be reading approximately -GOdBm
indicating that the pilot Is not at the correct frequency.

Press [COUNTER] [MEAS]

The FREQ/FDM Display should read 10000,000kHz +-2Hz - Note
the 3746A is only measuring the input frequency and has not
retuned. To retune the [,746A to the input frequency,

Press [TR] [COUNTER]) [MEAS)

The 3746A will retune to the inEut signal (10000.000kHz) and
display the measured level in the Level Display.

348 MEASUREMENT BY FDM DESCRIPTION

3-48 (1) TUNING FROM AN FDM DESCRIPTION

3-43 Before attempting to tune within an FDM plan, the type of plan
in use must flrst be specified using the three switches under PLAN.
Section VII contains information to help identify the particular

plan in use and also gives the required switch settings for each plan,

3-50 The PILOT switch must be set to the Efrequency of the basic group
pilot and should not be in the NS (Non-Standard) or ycC (Virtual Carrier)
positions unless a specific measurement is being made which requires
thelr selection. The vse of the NS and VC positions is covered later in
this section,

Note: It is important to ensure there are no unwanted, previously
entered FDM skips, See paragraph 3~80,.
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Operation

361 MEASUFREMENT BANDWIDTH IN FDM SYSTEMS

3-52 If the PILTER selection is in the AUTO position, then the 3746A
will automatically select a filter according Lo Table 3-~2.

Toble 3-2 Automatic Filter Selection (FDM)

FOM Measurament Filtor

Channel t 3,1kHz
Pilot gnz
Group Power* 48Kz

*Option 011 only
TPjlok switeh not in VC or NS position

1 "‘”H I

353 FDM DISPLAY

3~-54 The FDM Display indicates the point in the FPM system to which

the 3746A ig tuned. FPDM and Frequency information share the same display
(FREQ/FDM} which can be toggled between frequency and FDM information
by the [FREQ/FDM] key. _

KRR

3-55 'The current content of the FDM Display can be altered by pressing
any of the FDM description keys twice ( a “~” will appear in the
display ) and entering the required number for that level using the
numeric Keys. The other FDM levels can be changed in the same manner :
excepkt the description keyjfor each level need only be pressed once, =

' FDM descriptions can be entered in any)order.

3-56  Iff the measurement[made is changgd to the Frequency mode the -
content 'of the FDM Display is retained in memory and can be recalled =
by pressing any of the FDM description keys once.

3.67 FCM DESCRIPTION

3-58 The 3746A may be connected at any stage of the FDM hierarchy
Erom a basi~ channel up to line level. When connected to a chosen point,
meagurements may be made at all the levels of the FDM hierarchy below
that point. PFPor erample, when connected to a basic supergroup the 3746A
can measure any group or channel within the basic supergroup. Only
group and possibly channel numbers (depending on the measurement
being made) are required and the positions for supergroup and higher

' levels must be left at zero.

!:Hl 1 ||I
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EXAMPLE:  Tune to channel 4 i{n the hasic group,

Bet the switches to the reference settings (see varagraph 3-8),

Press [Any FDM key] - to bring forward the FDM Display
Press [HG/MG) [0] (8G) [0) [G] [0] [CH] [4)
Press [MEAB)

Lavel Display - S8ignal level in channel
FPM Display = Channel 4 of the basic group
Press [FREQ/FDM)

Fraquenay Display - 94,150kHz

BXAMPLE: Tune to chanhel 4'of group 5 in the basic supeégroup.
Bet the switches Lo the reference settings (see paragraph 3-1),

Press [Any FDM key) - to brin§ forward the FDM Display
Press [HG/MG) [0) [S8G] [0] [G) [5] [CH]) [4)
Presgs [MEAS]

Level Display - 8ignal level in channel

FDM Display - Group 5, Channel 4 of the basic supergroup
Press [FREQ/FDM] . * |

Frequenay Display - 577,B850kHz

3-60 CHANNEL MEASUREMENT

3-60 When a channel measurement is made using the 3.lkHz Filter, as in
the previous examples, the filter will silect the exact audio band in
the chanhel as shown in Figure 3-3. Since the Frequency Display always
Indicates the centre freguency of a chosen filter, then it will in this
gase indicate the frequency to which the cenktre of this audio band
(18501iz) would be translated at che indicated point in the FDM hier-

archy,
30kHy FILTER /////
]_’-
CENTRE FREQUENCY
QF AUDIO CHANNEL
224
FILYER
el SN R RITSES <
0 10 800 1850 400 4000 Hi
. J
AUDIO BAND G
Fligure 3-3 A Basic Volce Channel
3-12
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3.061 TUNING TO THE BONHz OR 1kHz CHANNEL TEST TONE

3-62 If the 38z Filter is Belected when a channel is spacilfied, Lhe
3746A will no longer tune to the ceptre of the audio hand, but inskead
will tupe to the frequency Lthat an 800Nz (lklUz for Bell) teskt Lohe
would cgeupy in the selected channel and the 38Hz Filter will he
ceptred on this point, It is possible Lo Lkupe ko any other Lestk
frequency in a channel by using the (NS PILOT] key an explained lataex
in this section.

363 PILOT FREQUENGIES

3-64 'The 21746A can be tuned to plilots as well as channels, by means
of an FPM description, However, before correct pllot frequencies can
be extracted from the stored FOM plan informatlon, the PILOT switch
must be set to define the frequency of the baslc reference pllots, 'Two
standard settings are provided for the baslc group reference pllok,
BAA (84,08%kHz) and 1044 (104,08kHz). In either of these posltions,

the frequencies of the other basic reference pllots are as follows:

BELL cerrr
Bagic SBupergroup 315.92kllz  Basic Supergroup {(104A) 547,920kH2
Baslc Bupermastergroup 2840kliz Basic Supergroup (844) 411,92kH2

Basic Master/llypergroup 1552kHz
Basic Supermastergroup  1109GkH=z

3~65 If basic reference pllots at different frequencies are recufred,

the PILOT switch should he set to Non-Standard (NS) and the approprlate
. frequency entered ipto the Non-Standard Pilot Reglster using the '

[NS PILOT) and numeric keys (see paragraph 3-87), Having defined the
reference pllot in the basic group, supergroup, etec, the 3746A will
calculate the corresponding pllot frequency at any stage in the
multiplex. ‘

3-66 PILOT MEASUREMENTS /

i

3-67 A pilot measurement is deflned by omitting the channel number
from an FDM description. If a channel number is not specified then
the 3746A will tune to the pilot of the lowest defined level in the
FOM description. :
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EXAMPLE (CCIT) s Munae ko group 4 pllot, of supargroup 5, of masker-

group B8, of supermastergroup 2,

Bet thae swltches to the referenge sebiings (nee
paragroph 3-0),

Press [Cl]] - Lo belpng Lorward the FDM Display

Press [CB] [0) [G) [4] [BG] [B) [NG/MG) (B) [8BMG) (2]
Press [FREQ/FNM) [MEAS)

Laevel Display =~ Group pllot level

Frequenay Display - 5972,000kz

EXAMPLE (BBELL)} ¢t Tune to group 4 pllot, of supergroup 15, of masker-

group 6,

Bet the switches to Lhe reference settings (see para-
graph 3-8),

Press [Cl]) - to bring Forward the PDM Display
Press {CH] [0] [G] [4) [BG] [LB] [MG) [G)
Press [FREQ/FDM] [MBAS)

Level Dlsplay - Group Pilot level

Prequency Display - 16959,92klz

3.68 MEASUREMENT OF BASIC REFERENGCE PILOTS
3=69 To meansure the baslc pllot apsocfated with Lhe FDM level at which

the 3746A
and enter

EXAMPLE:

3-14

ls connected simply enter a “~” in the dimplay at that level
0 for all others,.

With the 3746A connected to a basic group point, measure the
level of the basic group pilot,

+

Bet the switches Lo the reference settings (paragraph 3-8),

Press [CH] ~ ko bring forward the FPDM display
Press (CH) [0]) [8G] [0] [HG/MG] [0] ([SMG]* [0)* [G)
Press [FREQ/FDM]} [MEAS)

*CCITT Plans oply

Frequency Display - 104,08kHz (BELL), 84,08kHz (CCITT)
Level Display - Baslec Group Pilot Leyel
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3-70 QROUP AND BUPERGROUP POWER MEABUREMENTS

3=7)  Group and Bupergroup powalr measuramenks are only availahlae on
ipstruments fitted with Optlon 0)), Measurements are made by enterlng
the DN desariptlion of the group or supergroup ko be measured Lhen
presning the [BG/GP POWBR] [MBASB) ko{s. The group or pupergroup powaey
will he gontinuouslv monitored and displayed,

EXAMPLE (BELL)t Mensure the group power in group 4, of supergroup 13,
of magtergroup .

Set the switches to the reference setlkings (paragraph
3"‘0) »

Press [G) - to bripg forward the FDM display
Press [G) [4] [BG) [13] [NG/MG] [1]
Pregs [SG/GP POWER] [FREQ/FDM) [MEAS)

Prequency PDisplay ~ 636, 000klz2
Level Display - Contipuously updaked group power
meagurement

EXRMPLE (CCITP): Measure kthe group power in group 4, of supergroup 5,
of mastergroup 7, of pupermastergroup 2.

Bet Lthe swltches to the reference settings (see para-
graph 3-8),

Press [G] - to bring forward the FDM display
Press [G] [4] [8G]) [5]) [HWG/MG) [7]) [BMG] [2)
Press [S5G/GP POWER) [FPREQ/FNM] [MEAS)

. Frequency Display ~ 7292.000klz :
Level Display - Continuously updated group power !
| measurement !

3-72 Supergroup powersican be measured in the same way by setting the
FDM entry in the group position to zero, The supergroup power measute-

- mept uses the 4BkHz group power filter and averages the result over [ive
measurements,

" 3~73 Baslc group and supergroup power levels can he monitored by
sektting all the FDM entry levels Lo zero excepkt group or supergroup
(Whichever is required) which should be left as a dash "-", Pressing

- [6G/GP POWER] [MEAS) will then continuously monitor the hasie group or
supekgroup power level,

li | 315
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BEAMPLE:  Monltor the level in khe hasie nuporgroup.'

Prosas [CH] =~ to bring foeward Lhe FDM diaplnr
Presn [CHI} [G] [BMG]¥» [UG/MG) [8G) - n *~” should he in Lhe
BG position,

*CCIM only .

i

Press [BG/GP DOWER] [FREQ/FDM] [MEAS)

Prequency Dlsplay - 432,000z
Level Display - Continuously updated basic supergroup powey
level

3-74 SCAN

3=75 In a scan a sequence of level measurements is carried out while
Incrementing through the FDM hierarchy, The scan begins at the point

in the FDM plan indlcated by the FDM display and proceeds in steps of
the lowest specified FDM pnkry. Thus, if the lowest FDM entry is a
channel, then channels will be scanned, If group is the lowest FDM
antry specified, then elther group pilots or group powers will be
scanned, depending upon whether or not [BG/GP POWER] was pressed,
Similarly supergroup poweks or pilots will he scanned if the lowest
FDM entry specified {8 a supergroup., When the number of the lowest
specified FDM level has reached its maximum value it will revert Lo

fts minimem value and thie next FDM level up Lf present will he
Incremented. This process is repeated at all specified FDM levels so that
a contipuous scan will cover all possible ‘combinations of the specified
POM leVelB.

EXAMPLE (CCITD) s Continqaliy scan all group pilots starting at group 1,
of supergroup 2, of hypergroup L, of supermastekgroup 1,

Set’the switches Lo the reference settings ({paragraph
3"'8 » :
\ :

Press [TRi [FREQ/FDM] [Any FDM key) - thls sequence
can be uscd at any time to load the FDM registers with
the logical start and stop of the FDM plan chasen by
the PLAN switches,

Press [CH] [0] ~ to eliminate a channel scan

Press [FREQ/FDM] [SCAN} [MEAS)

Frequency Display - Frequency of each group pllot
Level Display - level of each group pilot

3-16
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EXAMPLE (BERL)t Continually scan all group plloks starting at group 1,
of supergroup 13, of mastergroup 1,

Bat the switches Lo the reference sektings (para-
graph 3-8).

Prass [TR] [FREQ/FDM} {Any FPM key) =~ this seguence can
be used abk fny time to load the FOM reglsters with the
logical sta)rt and stop of the FDM plan chosen by Lthe
PLAN' Bwitches,

Preass [CH] [Q) - to eliminate a channel scan

Press [FREQ/FDM] [BCAN]) [MEAS)

Frequency Display - Frequencr of each group plilot
Level Dimplay - level of each group pilot,

3~76 At any time during a scan [UALT) may be pressed to halt the sweep,
The [+1t] and [~}] keys can then be used to step manually. Each

time [+!) or [=|] im pressed, a single measurement of the level at the
new frequency will be made and displayed. If [MEAS] is pressed agailn,
the scan will continue from the point in the FDM plan specified by the
FOM display but the direction of the scan will depend on whether the
[+1] or [~{] key was the last one pressed,

3-77 IL£ at any time a scan has been halted, the Transfer [TR] keY can
be used in coniunotion with the [BCAN] [+1] and [~)] keys Lo specity
the scan starting polnt and direction when the ccan is restarted,

{TR] [SCAN] [MEAS) -~ 8cans from the FDM limit held in the PDM Btart

or Stop Registers, modified by the current
DM description,‘in the same direction as

~ the previous scan, le, if the previous secan

| . was from the Upper Limit down to the Lower

" “Limit then the SCAN will start agaln at the
FDM Upper Limit and scan down . to the Loweyr
Limit, S8imilarly, if the previous scan was
from the Lowar Lfmit up, then the scan will
start again at the hower Limit and scan up,

[TR) [SCAN] [+] [MEAS] - Scans up from the Lower FDM limit irrespective
of the direction of the previous scan,

[TR] [SCAN] [-] [MBAS]) - Scans down from the Upper FDM Llimit irrespective
of the direction of the previous sweep.

Note: Once a scan has been started, any attempt to change the FILTER
selected will Halt the scan, If changes in FILTER selection were
allowed, then the auto calibration of the measuring circuits
would no ionger be valid. If a change in FILTER is requircd, press
the appropriate FILTER key (which will Halt the scan) then press
{SCAN] [MEAS]. A new autocalibration cycle will be initiated
(CAL appears in Level Display) before the scan continues.
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3-78, RESTRICTING A SCAN TO PART OF AN FDM PLAN

3-79 There are two methods avallable for restricting Lhe scan within

an FDM plans

() Using FDM Btart/SBtop values and the Transfer [TR] key - FDM Start
and Stop Values cap be entered into FDM Start and Stop Reglsters
in a similar manner Lo the Start and Stop Frequenvies for a
Bpectrum measurement, The step size will be the lowest specified

DM level,

EXAMPLE (BELL) ¢

EXAMPLE (CCITT)t

3-18

Scan between channel 6, of group 1, of supergroup 13,
of mastergroup L and channel 3 of group 3, of super~-
group 13, of mastergroup 1,

Set the switches to the reference settings (see para-
graph 3"‘8) » !

Priua [START] [Any FDM key] - to bring forward the FDM
Display
Press [CH] [G) [G) [1l) [8G} ([13) [HG/MG] [1)

Press
Press
Press

FDM Display - stepping one channel at a time betwean

Level Display ~ level of each channel

Scan between channel 3, of group 1, of supergroup 2, of

[BTOP]) [Any FDM key)
[TR] [SCAN] [MEAS)

the specified limits

hypergroup 1, of supermastergroup 1 and channel 6, of
group 5, of supergroup 2, of hypergroup l of supermaster-

group 1.

Set the switches to reference settings (see paragraph —
3"'8)- [ =
Press [START] [Any FDM key] - to bring Forward FDM i
Display

Press [CH]) [3) [G] [Ll] [8G] [2] [HG/MG] [l] (SMG) [1] —
Press [STOP] [Any FDM key] —_—
Press [CH] [6]) [G] [5) [SG] [2) [HG/MG] [1) [SMG) [1} -
Press [TR] [SCAN] [MEAS] —

FOM Display - stepping one channel at a time between

Level Display - level of each channel

the specified limits

1
i
|
i
i
i
I
i
1
[cur [3) [G] [3) [5G) [13] [HG/MG] [1] l
I
i
i
i
I
I
i
I
I
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Operation

Note Lt Al)L the tyEea of scan avallable in the ordina 'y scan mode
are available in this mode, le pilots, group asd supergroup
powers cteo,

Note 2t

SMG MG 8G G CH

8T0P REGISTER | [ L[ 2]5] 6]
=
|

BMG MG BG G Ul
(T T 1T 2{3] 2] CURRENY
REGISTER

- SMG MGI8G G ¢l
fOSRT REGISTER [ [ L] 2[L] 3]

Fi¢ure 3-3{a) Example (1) of Reglster states wheh an FDM scan ls
holied,

Figure 3-3(a) shows the values loaded into the START and STOP
Registers. The CURRENT Register will he continuously changing, one
channel step at a time.

Consider the SLMS is halted and the FDM/FREQ display indicates MGl
8G2 G3 CH2 (the value of the CURRENT Register), '

If keys [TR] [SCAN] [MEAS]) are pressed the SLMS will load the contents
of the START Regigter into the CURRENT Register and the SLMS will
re-start the scan from that polnt, in this case 1213.

3-18{a)
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BMG MG 8G G CH
STOP REGIBTER | [ 1] 215] 6]

BMG MG 8G G CH
{ [ 1] 2]4] @] CURRENY
REGIBTER

— i i i — — — i — ———

i

SMG MG 8G G CH

il

START REGISTER | [ L| 21 3]

Figure 3~3(b) Example (2) of Register state when an FDM scan is
halted,

Figure 3-3(b) shows the same values loaded ihto the START and ST0P
‘Registers as in Figure 3-3(a). This time however the SBLMS is halted,

and the CH entry changed to 0, such that the FDM/FREQ display (and
CURRENT Reglster) indicates 1240. If keys [TR] [SCAN] [MEAS] are pressed,
the BLMS overwrites the CURRENT Reglister with the contents of the

START Reglster except where the CURRENT Register shows 0, i.e. the SLMS
will re-start the BCAN from 1210, with the CURRENT Reglister changing

one group step at a time,

Pressing [TR] [SCAN] sets the signiflcant (i.e. non-zero)' levels of the
current FDM description equal to either the BTART FDM values or the 5TOP
FDM values, depending on the current direction of sweep. This key sequence
do::i not necessarily make the current FDM description equal at vevery
level to the START/STOP description., The current measurement type
(mas:ergroup pilot scan, supergroup pilot scan, etc) is thereby

‘retained,

3~18(b)
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? Operatjon

{2) Pixing using the decimal poink [.]) key - the 3746A will normally

Y sean all the specified levels In the FDM hierarchy., It is posslible
however, ko restriclk Lhe scan by holding part of the FDM

desaription fixed, Only the FDM levels helow the fixed level will -
then be inoremented during the scap, For example, only the —
the channels Ln group 3, of a basle group may be scanned,

To £ix parkt of the PDM descripkion, the decimal point [,] key is
pressed immediately after the entry of the PDM level which is to
remaln f£ixed, To indicate which parts of the FDM description are
Fixed, the decimal point in the FDM Display at each f£ixed level
is illuminated, Note that fixing one level of an PDM description
auvtomatically fixes all higher levels,

N

EXAMPLE {CCITT)' Scan all group pilots in mastergroup 8, of super~-
: magtergroup 2 starting from group 1, of supergroup 4.

Set all the swltches to the reference setiings (see
paragraph 3-8).

Press [Any FDM key] - To bring forward the FDM Display
Press [CH) [0] [G) {[l) [BG) [4]) [SMG] (2] [HG/MG] [8)

[,

Press [SCAN] [MEAS]

If {.] had been omitted from the above sequence then
all 225 Group Pilots in plan 1B would have been scanned,

EXAMPLE {BELL): Scan all group pilots in supergroup 15, of mastergroup
2, starting at group l. Set all switches to the refer-
. ence settings (see paragraph 3-8).

Press [Any FDM key] - To bring forward FDM Display.
Press [CH] [0} [G] [1] [HG/MG] [2]) [sG]) {1} [5] [.]
Press [SCAN] [MEAS]

, If [.] had been omitted from the above seguence then
i all 300 Group Pilots would have been scanned.

Note: The lowest FDM level to he fixed is the last entered before the
[.] hey.is pressed.

v | To remove the restriction on the scan, press the FDM description =

! key of the lowest fixed segment. The decimal points in the FpM .

- description will be extinguished and any new valid FDM data may =
be entered, -—

I- The range of an FDM scan is also influenced by the setting of the
MASTER GPS/SYSTEM BW switch. ‘
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3.80 FDOM SKIPS

3-8 If an FDM nekwork has sections of the plan whiech are not loaded,
the 3746A cap be programmed to "Bkip" up to 30 of Lhese seckions. FDM
skips can only be entered down tw supergroup level, le, groups and
ghannel levels cannok be entered In the FDM descripklon for a skip,

3-02 "o galn ncgess Lo the FDM skip reglsters, preas [TR] [1] [0].
The TEST-POINT Displa¥, whiech is uwsed in this function as a register
poinker, should contain the first locabtion *Fo0l’, If Foaition FOLl has
not had an FDM deacripticn entered previously, then the FREQ/FDM
digplay will gontaln elt! :r all zeros, or a mixkure of zeros and
dashes, To enter an FDM rslp press the FPM level descriptlion key
required followed by the numerlc entry required, Press the [4] key Lo
move the polnter Lo the next location and enter the next FDM skip. Up
to 30 FDM skips may be stored In this way. The register polnter can
be moved up or down at any time using the [t) and []] keye,

3~83 After the required entries have heen made in the FDM skips
Register, lncrease the register pointer to khe next position and Ter-
minate the FDM skips reqister by pressing [CLEAR/SET), All FDM measure-
ments (pllots, channel levels, group and supergroup powers ekte) can be
performed as pormai except that during a scan when an FDM deseription
Falls within an FDM level stored as a skip, the "46A will automatically
jump Lo the next FDM leyel outside that specified by the skip.

EXAMPLE (BELL): Continually scap all supergroup powers skarking at
mastergroup 1, supergroup 13 and missing out the
following supergroups:

MG 2, BG 17
MG 3, 5G 15
MG 4, G 17
MG 5, BG 26

Set the switches to the reference settings (see para-
graph 3-B).

Press [TR) [l] [0}

Press [S8G] [1] [7) [HG/MG] [2}

Press [+}] [SG) [l) [5) [HG/MG] [3]

Presa [+}] [8G) [1] [7]) [HG/MG] [4])

Press [+}] [BG] [2) (6] [HG/MG] [5]

Press [TR] [FREQ/FDM] [CH] - 1, 13, 1,1 should appear in
the FREQ/FDM Display, which is the logical start of

the plan,

Press [CH] [0]) [G]) [0] [5G/GP POWER] [SCAN] (MEAS)

The FREQ/FDM Display should scan through all the super-

groups in the plan except those supergroups specified
by the FOM skips register.
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EXAMPLE (CCITT): Continvally scan all supergroup powers starting at
supergroup 2 of hypergroup 1, of supermastergroup 1
and missing out the following supergroupn:

BMG 1, G 1, 5G 9
SMG 2, HG 7, BG 6
BMG 2, lIG 9, BG 5
SMG 3, IG 9, BG G

| Set the switches to the reference setiings (see para-
graph 3-8),

i

Press ([TR] [L] [0)

| Press [8G] [9]) [HG/MG] [1] [8MG) (1]

| Press [f] [8G]) [6] [HG/MG] [7) [SMG] [2)

| Press [t] {8G} [5]) [HG/MG) [9] [8MG) [2]

: Pregs [+f] [8G] [6] [NG/MG] [9) [SMG) (3}

i Press [TR] [FREQ/FDM) {cH] - 1, 1, 2, 1, 1 should

\ appear in the FREQ/FDM Display which is the logical
- start of the plan.

| Press [CH] [0} ([G) [0] [8G/GP POWER] (SCAN] [MEAS)

The FREQ/FDM Display should scan through all the super-
grougs in the plan except those supergroups specified
hy the FDM skipse register.

Noter The FDM Skip Register should be cleared after the measurement
unless it is intended to retain the skips. The Skips Reglster
can be cleared by pressing [TR] [l} [0) and clearing each
individual FDM skip using [CLEAR/SET] after accessing the skip
with the register pointer,

3-84 SPECTRUM OF FUM SEGMENTS

3~85 The Start Frequency and Stop Prequency Registers can be loaded
with the maximum and minimum frequencies of any FDM segment specified
by the FDM Display, The registers are loaded when the description of
an FDM Level ls in the FDM/FREQ Display and [SPECT] is pressed (lthe

lowest segmenl specified being loaded). *

3-86 This facility may be used, for example, to perform a Spectrum
within an FDM level to locate spurious tones,




EXAMPLE (BELL): Make a Spectrum sweep across channel 5, of group 4,
of supergroup 13, of mastergroup 1 wslng 20z
frequency steps.

Set the switches to the reference settings {se< para-
graph 3-8).

Press [BTEP] [.] [0] [2)

Press [Any FDM key] - to bring forward the FDM Display
press [CH] [B) [G] [4) [8G] {1} [3] [UG/MG] [1]

Press [BPECT] [MBAS]

Frequency Display - Preguency at 20Hz intervals, across
the selected channel (640.000kHz ho
644.000kHz) .,

Level Display - Level at each fregquency

EXAMPLE (CCI'IT): Make a Spectrum sweep across channel 6, of group 5, of
supergroup 3, of hyperqgroup 1, of supermastergroup 1
using 201z frequency steps.

Set the switches to the reference settings (see para-
graph 3-8},

Press [STEP) [.] [0] [2)

Press [Any FDM key] - to bring forward the FDM Display
Press [CH] [G] [G) {5) [8G] [3] [HG/MG] [1l] [SMG] [l)
Press [SPECT] [MEAS]

Frequency Display - Frequency abt 200z intervals across
the selected channel (588.000klz to
592,000KkHz)

Level Digplay - level at each frequency.

3-87 NON-STANDARD PILOTS

3-88 I the pilots used in an FDM system are not those held in the
3746A memory, then thr 3746A may be tuned to these pilots either
manually by means of che [FREQ] and numeric keys or by storing the
required basic pllot frequency in the Non-Standard Pilot Register.

3-89 The Non-Standard Pilot Reglister is selected when the PILOT switch
ls set to the NS position. An entry is made into the Non-Standard Pilut
Register by pressing [NS PILOT] and using the numeric keys to specify
the required frequency.

3-22
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3-30 The frequency held in the Non-Standard Pilok Register is applied
as an offset from the Virtual Carrier (VC) of the current FDM descrip-
tion, The offset, which may be positive or negative with respect to the
VC is auvtomatically applied by the 3746A depending on whether the FDM
segment heing measured Is erect (+ve offset) or inverted (-ve offset).
If the lowest specified level is A group, then the frequency held in
the Non-Standard Pilot Register will be interpreted as the frequency

of a pilot in the baslc group and the 3746A will tune to the fre-
quency that this pilot would occupy in the group specified by the

DM Display,

Note: Remember to set the PILOT switch back to the appropriate group
pilot position when the Non-Standard pilot is no longer required.

EXAMPLE (CCITT): Tune co graup 4 pllot, of superjroup 6, of mastergroup
8, of supermaster group 2, when the basic group pilot
is 84,14kHz.

Set the switches to the reference settings (see paragraph 3-8) except
set the PILOT switch to the NS position.

Press [NS PILOT] (8] (4) ([.] [1) [4]

Press [Any FDM key] - To bring forward the FDM Display
Press [CH] [0] [G) [4] [SG] [0] [HG/MG] [B] [SMG] [2]
Press [FREQ/FDM] [MEAS]

Frequency Display - 6220.140kHz

Level Display - Pilol Level

EXAMPLE (BELL): Tune to group 4 pilot, of supergroup 16, of mastergroup
3 when the baslc group pilot is 92.15kHz.

Set the switches to the reference settings (see paragraph 3-8} except
set the PILOT switch to the NS position,

Press [NS PILOT) (9) [2] [.]) {L] [5])

Press [Any FDM keys] - To bring forward the FDM Display
Press [CH] [0] [G] [4] {s8G] [l] (6] [HG/MG} [3)

Press [FREQ/FDM] [MBEAS]

Frequency Display -~ 7699.850kHz

Level Display - Pilot Level

391 VIRTUAL CARRIER MEASUREMENTS

3-92 If the PILOT switch is set to the VC position (Virtual Carrier)
then the 3746A, will tune to the virtual carrier frequency of the
lowest level specified in the FDM Display, enabling meansurements of
carrier leak to be made.
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Noter Blnoe baniec levels of the multiplex have, by definition, no
carrler, the virtual carrier of any basiec level will he inter-
pretad anm Okilz. The 3746A cannot make measurements at Okllz and
singe it would he undesiroble to have a Boan stup, or ap error
code ipdicated, then in these circumstances the 3746A will
gorrectly indicate a virtual carrier of OkHz for basle FDM
leyels, However, the level measurement displayed will be erron-
eous and should be lgnored, ,

EXAMPLE: tune to the virkual carrier of group 3 in the basic super-
qgroup.

Bet the switehes to the reference seliings (see paragraph 3-8) except
get the PILOT switeh to Ve,

Prugs [Any FDM key] - To bring Fforward the FDM Display
Presg [G] [3] and enter (0] in all other FDM level.
Press [FREQ/FDM]) [MEAS)

Frequency Display - BLGKHz

Leyvel Display ~ Careler Level

303 INTERSUPERGROUP S8LOT MEASUREMENTS

3-94 'The Non-Btapdard PlloL Register may be used to simplify tuning to
the frequenclies within the guardbands between supergroups (ihtersuper-
group slots). The Non-~Standard Pilot Register is loaded with a fre-
quency which when translated up the multiplex (as a supergroup pilot) will
alyays tune the 3746A to a frequency within an intersupergroup slot,

1

Note: The 3,1kHz or WID fllter should be selected manually.

. 1}
3-95 For example, Lf the Non-Standard Pilot Reglster is loaded with
308kHz apd the PDM description of a supergroup within the basic hyper~-
group (CCITT)/UGO0 mastergroup (BELL) is entered, the 3746A will tune
within the ipstersupergroup slots as lllustrated in Figure 3-4,
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Figure 3-4 Intersuporgroup Slot Frequencles
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BXAMPLE (BELL): Scan all intersupergroup slots in the basic master-
' group- '

Set the switches to the reference settings (see para-
graph 3-8), except set the PILOT switch to NS,

Press [NS PILOT) :[3] (0] ([8]
Press [Any FDM key] - To bring forward the FDM Dis-

play.
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BRAMPLE (BELL)t  Prass [BG] [1] [3) = Bet all other FDM levels ko [0],

(continuad) Prase [3,1kir] / (WD) [BCAN) [MEAS)
Freduenay PDlsplay - Frequenay of each intorsupergroup
‘ slot

Level Display - Level in each intersupergroup nlot

EXAMPLE (CCITT): Scan all iptersupergroup slots In the basic hypaer-
groupr

Bet the switches to Lthe reference settings (see paragraphs 3-8}, excepl
get: the PILOT switeh Lo NS,
t
Press [NB PILOT} [3] [0} (0]
Press [Any FDM key] =~ To bring forward the FDM Display
rress [BG] [2]) = Seb all other FDM levels to [0)
Press [3.1kHz] [WID) / ([BCAN} [MEAS)
b ' Prequency Dimplay ~ Frequency of each intersupergroup slot
' Level Dipplay - Level in each intersupergroup slot

386 FREQUENCY OFFSET OF FDM PLANS

3-97 The frequency offset facility allows all the stored FDM plan fre-
quencies to he offgetk b{ any amount, in lHz steps. The effect Is to off-
set the frequency to which the 3746A would normally tune by the fre-
quepcy held in the Ofiset Frequenc¥ Register, Additionally, all other
frequencies derived from FDM descriptions will be offset by the same
amount, le, during spectrum sweeps of FDM segments (see paragraph 3~84)
the content of the Btart Frequency and Stop Freguency registers would
have the offset applied,

Note: Frequency Offset cannot he applled to non FDM based meaquementa,
le, when the 3746A is tuned using the [FREQ) key.

3-98 The content of the Offsel Frequency Register is aiways appllied to
FDM based measurements. At switch-on, the content of the register is
OkHz which ensures there is no offset applied. Entries are made ipto
the Offset Register by pressing [TR] [STEP) and specifying the desired
frequency offset in kHz using the numeric keys. OFffsets may be entered
as elther a positive or negative frequency using the [+1] or [-}] keys.
If neither is pressed a positive frequency offset is assumed. To cancel
the offsnt, enter an offset of OkHz by pressing [TR] [STEP) [0],

I the positive or negative offsot antored Is teo large, the 3746A will he
taken outsida fts frequency range resulting in error condition (E16)

3-20
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3:00 MODIFYING FDM PLANS

3-100 Some standard modificationn are available to Lthe DM plans

stored within the 3746A, cCIM Plans 1B and 2 can be modified Lo in-

clude Bupergroup L, The Bell UGQO0 MMX-1 and MMX-2 plans can be modi-
fled to Include} 1) Bupergroup 12 in the first mastergroup, 2) Buper-
roup 1)l apd 12 in the first maatnrgroug, 3) the £irst ten superqgroups
n a CCINMY hypergroup in place of the first mastsegroup,

Notet Only one of Lhese modifications ls permitied at any one time,
3=101 The modifications are introduced into the plans as follows:

CCINM Plans 1B and 2
To include Bupergroup 1 press [TR] [Any FDM keys) [S8G] [1]

Notet Supergroup 1 may also be extended to include Group A
by pressing [G] [B] after entering 5Gl,

/

BELL Plans UG00 MMX~l and MMX-2
?o]include Supergroup 12 press [TR] [Any FDM key] [BG] [1)
2
?o]include Supergroup Ll and L2 press [TR] [Any FPM key]
1] [1)
To replace the first mastergroup with the first ten super-
grou?slin a CCITT hypergroup press [TR] [Any FDM keys) [5G)
[1] (o

To cancel a plan modification, press [TR} [Any FDM koys)
[8G] [Any valld Supergroup number].

1-102 The effect of applylag these modlfications to the stored plans is
illustrated in Section VI,

3-103 £xtonding CCITT Plons 1A and 2 to 18MHz

3-104 CCITT plans 1A and 2 can be extended to 4 Supermastergroups and

4 Hypergroups respectively, Plan selection requires access to an inter-
nal switch (see Section II) and should only be, performed by service
trained personnel who are aware of the hazards involved. Front panel
switch settings are included in Section ITI. :
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3- 106 MODES OF QPEHATION
3- 100 (u} OUT OF LIMITS DETECTION AND LIMIT ALARMS

3-106 The levels mensured by the 3746A are continually compared
against internal level Limits, If the measured signal level falls ouk-
a?de thege limitm, an indleation ls glven by annunclators in the Level
Display indicating eibher Upper Limit (ULIM) or Lowar Limit (LLIM) as
appropriate,
3-107 The level limits are relative to the level held in the Referenge
Level Regigpter and are determired by the contents of the Up?er and
Lower Limit Registers, For example, if the reference level is ~45dnm
and the gontenks of the Upper Limit Regisker is 5 ond the Lower Limit
Regipter is =10, then an out of limits indication is given LFf the
measured signal is greater than -40dDm or less than =-55dBm.

3-108 Pressing either [REF], [UPPER] or [LOWER) displays the contents
of the approprlate register and allows new data to be entered using
the numerlec keys (see the relevant key descriptlons in Bection vI),

3-109 The upper limik is normally entered as a positlve value and the
lower limit as a negalbive value relative to the referenmce level, To
enter Lhe referepce level or lower limit as a negative value the [~ ]
key should be pressed hefore or after entering its value, otherwise a
positive vairve is assumed,

3~110 'The LIMIT switch determines which if any of the out of Llimits
conditions will cause a Limit Alarm, ie, Lower (LO) Upper (HI) or Both
(BOTH), Limit Alarms can be used to halt a measurement, cause a prin-
ter to print the measurement result, or hold a tracking generator at
the current frequency, (depending on Lthe sottings of the GEN TRACK,
LIMI? HALT and PRINTER switches),

3111 Limit Halt Swoep

3-112 A Limit Halt sweep is a copkinuous Spectrum or Scan in which the
3746A is programmed to stop at any frequency where a Limit Alarm
occurs, TE@.DIMIT HALT switch is set to ON and the LIMIT switch is set
to the out of limits condition which will cause r4v alarm, le, Low,
High or Both,

!

3-113 The sweep will now stop during a Scan or Spectrum measurement
whenever a Limit Alarm occurs, The sweep will not proceed if the sig-

nal returns within Limits, and will only proceed if [MEAS) is pressed,

3-114 GENERATOR TRACKING

3-115 A Frequency Generator/Synthesiser may be set to track the fre-
quency to which the 3746A tunes, in elither a Scan or Spectrum measure-
ment. Two basic modes of tracking are possible, either open loop or
closed loop tracking via the Hewlett-Packard Interface Bus (HP-~IB) .
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3110 Closed Loop Tracking (via HP-IB)

3-117 In the two BUB tracking modes (STAB and LIM) of the GEN ''RACK
switch the 3746A controls the frequency of a sultable Generator via
the HP-IB. The NP~IB interface requires that the Frequency Generakor
be set to a specific listen address before information may be passed
Eram the 374GA. Section V contains Information on the interconnection
of & Frequency Generator and the 374G6A on the HP-ID,

3~118 The 3746A can he set to outpul Lhe Erequency data in varioue
formats to suit a variety of Frequency Generators. Qutput format is
determined by the setting of the switches on khe peap panel Device
Address switch. Several H-P Frequehcy Generators are recommended for
use with the 3746A (see section V),

3-119 BUSSTAB (STABILITY) —— Bnach time the 3746A tunes to a new fre=-
quency it instructs the Frequency Geperator via the HP-IB to go to the
same frequency. A minimum of two measurements is made at each fro-
quency in the sweep and the 3746A will only proceed to the hext fre-
quency 1in the sweep if both the following uonditions are met:

1. Two consecutive measurements at the same Frequency are within
1dB with [AVE] [0] selected, 0,2dB with [AVE] [l] selecked or
0.05d8 with [AVE] [2] Bselected.

2, 'The current measurement is within the limits set up in the [REF],
[UPPBR] and [LOWER] registers.

3120 BUSLIM (LIMIT) ——  Each time the 3746A tunes to a new frequency
it instructs the Frequency Generator via the HP-IB to go to the same
frequency. The 3746A will stop at any poist in the sweep where a
measurement is outside the limits set up in the [REF), (UPPER] and
[LOWER] registers and continuously monitor the level at this point,
When a measurement comes within limits the sweep will proceed to the
next point,

Notet When the 3746A is Halted the [+1 ] and [~} ) keys cannot be used

to step the sweep manually in the STAB and LIM positions.

For both these Generator Tracking modes, suitable values must be
entered in the Upper, Lewer and Reference Devel Registers,

3121 Opan Loop Tracking

3-122 In the Open Loop (O/LP) tracking mode of the GEN TRACK switch,
the signal path is the only link required between the Frequency Genera~
tor and the 3746A. The Frequency Generator must step through the same
sequence of frequencies as the 3746A and must spend sufficient time at
each frequency to allow the 3746A to make a valid measurement.
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3~123 Two tests are amppllied to each measurement result to ensire that
the Frequency Genarator and the 3746A are tuned to the same frequency,
The 3743& will not procgeed to the next frequency untll the tests at
the current f£requency are sabtisfied, The teslts used arae:

1, 'Two consecuktive measurements at the same frequency are within
148 with [AVE] [0]) selected, 0,283 with [AVE] [l] selected or 0,05dB
with [AVE] [2] selected,

2, 'The current measurement is within limits.

Note: Suitable values must be entered in the Upper, Lower and Refer-
ence Level Reglsters.

3-124 'Tracking Generator (Option 012)

3-125 On instruments fitted with option 012 a TRACKING GENERATOR output,
which tracks the [Frequency to which the 3746A is tuned, is available

on the rear papel, The output level is a nomipal -104Bm (75 ohm) with

a flatness better than +/-0.2d4B.

3-126 EQUALIZATION

3-127 Cabling from test points (via Access Switches) to the 3746A can
introduce frequency dependent errors., The 3746A has an equalization
routine available which can apply frequency dependent results correc-
tion to any measurement made, Correction is stored in the form of 32
equalization coefficients evaluated from measurements made at 1MHz
Intervals between 500kHz and 31,5MHz during an equalization cycle (or
loaded via the HP-IB from an external controller).

3-128 In order to perform an equalization cycle the 3746A must be
connected (through the cable path to be equalized) to a suitable Fre-
quency/Level Generator elther in the open loop mode, or in the closed
loop mode via the HP-IB (see paragraphs 3-114 and 3-118). In closed
loop operation the Generator output level will be automatically set

to the level held in the 3746A Reference Level Register, For open loop
operation the Generator output level must be set manually to the level
held in the[3746A Reference Level Register.

\
3-129 Pressing [TR] (dB/dBm] [MEAS] will initiate the equalization
cycle and in the closed loop mode will send the content of the Refer- .
ence Level Register to the Generator to enable it to set its output
level. The 3746A will perform a spectrum measurement at 1MHz intervals
between 500kHz and 31.5MHz and will store the difference between the
measured level and reference level as a correction factor to be
applied to future measurements.
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3~130 Presslng (TR} [+] [dB/dBm] turns Lthe equalizer on and when a

measurement 18 performed, correction will be applied according to the
regults stored during the equalization oycle., Pressing [TR] [~]
[dB/dBm] bturns the equalizer off.

3-131 VOICE CHANNEL DEMODULATION

3~132 When the 3,1kHz, WD or noteh filter is selected, a demodulated
voice channel i{s present on the front panel loudspeaker and PHONE jack
plug, The demodulated volce channel is also available on both rear panel
AUDIO outputs (Jack or Siemens 3-pin) at a level between =3 and -13dBm
into 600 ohm,

3~133 If a channel is selected by an FDM description then the demodula-
tor always produces an erect channel, even if the measured channel {s
inverted,

3~134 Channel measurements made with the 3746A tuned to the channel
carrier by the [FREQ] key must be offset from the carrier by elther
+1.85kHz for erect channels or ~1.85kHz for inverted channels, Press-
ing either [TR] ([UPPER] or ([TR] [LOWER] will ensure correct demodula-
tion for erect or inverted channels respectively.

3-135 REAL TIME CLOGK

3-136 The 3746A has an interpal non-volatile real-time clock. The time
can be brought forward and displayed in the FREQ/FDM Display. The dis-
play can he toggled between Hours/Minutes/Seconds and Day/Month/Year

by the [FREQ/FDM] key, |

3~137 Pressing [TR] [Ll] [9) will access the clock and display time, "o
change the 'display to date, press the [FREQ/FDM] key.

3-138 Satting Time and Date

3-139 Time: to set the time on the clock press [TR] [1] [9] to bring
the time into the display.

enter hours using numeric keys

enter minutes using numeric Keys

c..ears seconds display to 00

to start clock when required. :

Press [SMG)
Press [8G]
Press [CH]
Press [START]

LI S I |

Note: the clock stops whenever [SMG] [SG]) or ![STOP) is
pressed.
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3-140 Dpate: to sel the date on the alock preus [TR) [1) [9) [FREQ/FDM]
to bring the date lnto the display,

Press [BMG]
Press [5G)
Press [CH]
Press [START)

enter day using numeric keys
enter month using numeric Keys
enter year using numeric keys
ko restart the clock,

LI N S |

Note: the clock stops whenever [SMG] [8G) or [CH] is
pressed. :

3-141 When the 3746A is connected to a printer and is acting as a con-
troller measurement results will include a print-out of time and date
(see sections IV and v),

3-142 AUTO CALIBRATION CYCLE

3—l4i The 374GA will perform an auto calibration cycle using its own
internal 1MBz, -25dBm calibratlon signal under the following condi-
tionse

1) At switch~on
2) Bvery 10 minutes thereafter

3) If the filter or averaging is changed.

When a calibration cycle is in progress the word “CAL” will appear in
the Level Display.

3~144 Préssing [TR] [2] [9] measures, displays and if the 3746A is
connected to a printer, prints the frequency and level of the calibra-
tion signal.

3-1456 ACCESS SWITCH SELECTION:

3-146 The 3746A has a built-in Access Switch Controller capakle of
accessing up to 1000 test points, le, 111 Access Switches (4P Models
3754A, 3756A and 3757A). For all Switch models, control from the 3746A
to the first Switch Level is via a 2-wire control output cn the 3746A
rear panel. For Models 3754A and 3757A only, subsequent levels may be
controlled via the 2-wire control path or via the co-ax carrying the

RF signal from the ricess Switch. The 3756A control is by 2-wire at all
levels, ?
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3-147 A rear panel POWER SUPPLY OUTPUY of +/-l5V dc is also avallable
for supplying do power Lo four 3757A Access Bwiltches unless Option 013
is fitked, in which case only one 3757A Acaess swikteh can be powered,

3-148 Figures 3-5, 3~-6 and 3-7 show methods of cascading Access Bwitches,
A moximum of 3 levels of cascading ls allowed, although the RF inputs

may be connected alt any level, The Inputs In & cascaded system are selec-
ted by addressing Lthe input required through any intermedjate levels
which may be connected, For example in Flgures 3-5, 3-6 and 3-7, the A
and B inputs are selected as follows:

Input A
Press [CNLEAR/SET] - to disconnect any input which was pre-

viously selected and clear the 3746A
Test Point Display.

Press [0] - to select ipput 0 on the first level Access
SWitQh v

Press {0] - ko sBelect input 0 on the second level Access
SWitCh .

Press [9] - to select input 9 on the third level Access
SWitCh ’

Input B

Press [CLEAR/BET] - to disconnect any input which was pre-
viously selected and clear the 3746A
Test Point Display,

Press [9]) - to select input 9 on the first level Access
Switch.

Press [0] '~ to select input 0 on the second level Access
Switch.

Note: The number of the test point selected will appear in
the Test Point Display. The TEST POINT SPEED switch
on the 3746A rear panel should be set to colncide
with speed selected on the Access Switches,

3-149 OPTIONS
3-149 (a)  Channe! Impalrment Qptions

3-150 Channel Impairments Options 015 and 016 provide the following
capability:

1) Weighted £ilter =~ Option 015 CCITT (psophometric)
- Option 016 BELL (C~-message)
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2) 3-band phase jltter measurement ,
3) Impulse nolse (single threshold) measurement.,

4) Noise with tone {(notched noise) measurement,

3-161 Waighted Flliter

3-152 Option 015 provides a psophometrically weighted filter and
Option 016 provides a C-message welghted filter superimposed on the
stapdard 3.1khz Lilter, The filters allow welghted hoise measurements
to be made on a voice channel at line freaquencies.

3-153 Welghted noise measurements are made on voice channels in 4
similar manner to measurements made with the 3.lkHz filter (sce para-
graph 3-59) except that the [WID) key is selected. Measurement results
are displayed in dBm (or dB”s relative to the REF level) with the rele-
vant welighting applied,

Note: Welghted channel measurements made with the 3746A tuned ko the
channel carrier by the [FREQ] Key, must be offset by either
+1.85kHz for erect channels or -1.B85kHz for inverted channels.
Pressing [TR] [UPPER] or [TR] [LOWER] will ensure gorrect de-
modulation for erect or inverted channels respectively, Tuning
by means of an FDM description however will automatically ensure
that the channel is demodulated correctly.

3-154 Noise with Tone

3~155 To make a notched channel (Noise with Tone) measurement, press
[NWT) [WTD] ~ the channel Eilter will be automatically selected with
the weighted and notch filters superimposed., The notch Filter supp-
resses a demodulated tone at 1010Hz +,/-15Hz by at least 504B and
allows measurements in the presence of the tone to be made. Erect or
inverted sideband demodulat?on is avallable by pressing [TR] [UPPER]
for erect, or [TR] [LOWER] for inverted, '

3156 The [WID] and notch [NWT) fllters are automatically deselected
if {IMP NOISE]), [# JITTER] or any other filter key in pressed,

3-167 Phoss Jitter

3~158 'The {@ JITTER] key allows phase jitter meusurements to be made
on a sultable tast tone (normally injected into a volce channel).
Phase jitter measurements are made on the test tone after demodulation
by the 3746A and the demodulated test tone must be within the range
9050Hz to 1050H7.
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3-169  three bandwidth ranges are provided for phase jitter measure-
ments - Allz to 200z, 4llz 'to 300Hz and 204z to 3001z, Measuraement band-
width s selected hy:

1) Pressing the [# JIMPER] key once (20-300lz), twice (A~3008z) or
three Limes (4-20llz) ~ pressing %ey again rolls round to startk
{20-30002z2) .,
or

2) Pressing [# JITTER) followed by [0] {20-300M2z), (1] (4-300HzZ) or
[2] (4=20H2),

The selected bandwidth is i{ndicated in the LEVEL Display using the
lagt digit in Lhe following manner:

 pom— e | r=-
/ ! / ’l ’l ’;
’.’_..’.’ 20-300H; ,:’- =~ 4-300Hz [~ 120112

' [} U
[ - A~ ‘ e d

2~160 For phase jitter measurements the 3746A will automatically
select khe 3,1lkHz £ilter which is centered on 1.B5kHz. To ensure that
“the fregquency of inkerest {tegl Lone) is correctly demodulated by the
3746A to produge the lkHz tope required, the frequency to which the
3746A is tuned must be offset by B50Hz. The offset from the sideband
centre frequency will be +850Hz for erect channels (upper sideband) or
~850Hz for inverted channels (lower sldeband) . Ereck sideband demodula-
tion is selected by pressing [TR] [UPPER) and inverted sideband de~
modulation by [TR] [LOWER], If the 374GA is tuned to a channel using
an FDM deseriptlion, then correct demodulation of the test tone ie
automatic,

3~161 A callbration eycle Is initiated each time the (0 JITTER] key

is pressed and 1l1l~13 saconds will elapse before the first result ig dig-
played, Bubsequent results are disglayed at approximately 2 second in-
tervals, Halting the measurement with™ the [HALT) key and restarting

with the [MEAS) key will avoid starting another calibration cyecle.

Nokes The 3746A may take up to 4 seaonds to halt the current measure-
ment after the [HALT] key is pressed,

3-162 Measurement results are displayed in the LEVEL Jisplay in de- l /
greea peak-to-peak (o pk-pk), Accuracy depends on the bandwidth selec-
ted '(sce Table of Specifications in Section I). v
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3=163 kError Condition 92: If error code E92 (no tone avallable{ appearé
lF thelTFST POINY Display when a phase Jjitter measurement is attempted
then elther;

1) the signal is absent, in which case the Instrument will autorange
on channel nolse

Qr

2) the slgnal Is at the wrong frequency, ‘e, outside the +/-50Hz
centred on 1010z, Possibly cured by retuning or selection of
proper sldehand,

3-164 Impulse Noisa

3-165 During an Impulse Noise measurement the 3746A monitors the
level of a signal over a defined time period, counting the number of
times the signal level violates a preset threshold. The maxiimum count
rgte for Option 015 (CCITT) is B8/sec and for Optirn 016 (BELL) is
7/8ec. '

3~166 Measurement parameters are entered using the [IMP NOISE],
[TIME] , [THRESH]) and Numerjc keys. Pressing [IMP NOISE) displays
Measurement Period in minutes and seconds (FREQ/FDM Display) and
threshold in dB relative the Reference Level (LEVEL Display).

3-167 To enter the time over which the measurement will be performed,
press [TIMF] followed by numeric keys to specify MINUTES DIGITS [. )
SECONDS DIGITS. To enter threshold press [THRESH] followed by numeric
keys to specify threshold in dB relative to reference level. Resolution
is 1dB and the Reference level is rounded to 'the nearest integer.

Note: The [IMP NOISE] key must be illuminated before the [TIME) and
[THRESH] keys are operative.
The threshold level cdrresponds to the rms value of a sinewave
for option 015 and to the peak value for option 0l6.

3-168 The impulse noise measurement will proceed when the [MEAS) key

18 pressed. During the measurement, the 'Time Elapsed and the Number <¢f

Impulse Counts will appear in the FREQ/FDM Display and the threshold _
will appear in the LBVEL Digplay. When the Time Elapsed is equal to the
selected Measurement Period, or the count exceeds 999, the Impulse Noise
Measurement will terminate. At the end of the measurement, the FREQ/FDM
Display will contain elapsed tim2 (equal to selected measurement period
unless count exceeds 999 in which case the elapsed time will stop on

the 1000th count) and impulse count (max 999). The LEVEL Display will
contain the rms value of the les. measured signal level. ’
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Notet 1) The rnquired 3746A tuning frequency should be entered before
[IMP NOISE] mode is selected, Pressing [FREQ) or [REF) while

the 3746A im in the [IMP NOIBE] set-up mode (le, HALTed) will

cause it to exit from the [IMP NOISE) mode and permit entry
of new frequengy or reference data. The (FREQ) key cah how-
ever be pressed during an actual Impulse Nolse measurement
(MEAS mode) to display the tuned frequenay.

2) Filter selection is automatic. For Option 015 the notched
Eilter [NWT) is selected; for Option 016 the notched [NWT)
and welghted [WTD) fllters are selected,

3-169 When the measurement is finished and the [HALT] key is fllumina-
Jted, the set-up mode is again avallable for redefining the time, or
threshold or starting a new measurement.

1 . )
3-170 Error Conditlons: The following error codes may appear in che’
TEST POINT Display when attempting a phase jitter measurement.

1

E97 =~ internal calibration (CAL) signal is outwith 1imits of +/~2dB
: from pominal ~-25dBm level, Lipulse noise measurement will not
pryceed under this condition, |

! : i ! ) i

E36 -~ threshold selegted is above +20dBm, the maximum allowable in-
put to the 3746A, iy

I
B37 -~ threshold selected is more than the permitted Limit below the
input signal level. The limit will be between ~54dB and ~59dB
relative to the input signal level depending on the internal
autoranging state of the instrument. AT

! ] ’ .
Note: If [MEAS] is pressed with error codes 36 or 37 present the 3746A
will exit from the impulse noise measurement into a channel power
measurement unless another measurement: mode is selected.

‘l:"" )

3171 RESET FUNCTION AND NON-VOLATILE MEMORY CLEAR
3-172 Pressing [TR] [CLEAR/SET] initlates a reset sequence which nlears

all internal registers, including Non-volatile memory and sSets the 3746h

to a defined state as follows:~
]

Staré} Stop, Step;’Reference, Upper, Lower, FDM skips and handom Fre?

quency Registers set to,0. The Frequency Register is set to 1MHz.
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FILTER - AUTO and 3,lkHz selected,
TERMINATION -~ 75 ohm selected, '
AVERAGING ~ resolution of G,1dB selected (AVE 1),

Upper sldeband selected,
Access Bwitch Test-Point cleared.

Internal Boftware switches (1-9) described in paragraph 5-60 set to 1,
Hp-IB SRQ sBtatus = 6 (idle).

" The internal GAIN of the 3746A between the 75 obm input and the rear
panel AUDIO OUTPUT is sek to minimum.

Note: Because key sequence TR CLR/SET clears all the internal reglsters,
the setting of the rear panel switch bank are lost, making the
HP-IB Address 00, and losing all control capabillties. These
fupctions and correct HP-IB addresses can be restored by setting
the POWER switch to STBY and then to ON, THe year setting of the
internal clock also needs :e-setting - see pa‘agraph 3-135.

3.173 HIGH LEVEL SEARCH

3-174 This measurement {s basically a frequency SPECTRUM measurement,
(the measurement cannot be used in the FDM SCAN mode), which sweeps
hetween an entered START and STOP frequency with a defined STEP size,
The maximum STEP size is 3kHz. This is also the optimum STEP size for
speed (the measurement always uses tha 3,lkHz filter).

1-175 As the instrumernt tuning is swept between the START and STOP limits
the SLMS measures the peak value of signals present at its input, This
peak value is compared to the value held in the Upper Limits reglster,

If a peak violation occurs the value of the signal is £lashed in the LEVE
window and the SLMS proceeds to make an RMS measurement of this signal
level. If the RMS value exceeds the threshold set i{n the Limits register
the SLMS will HALT, PRINT or SRQ (depending on which mode of operation is
selectad), If the RMS value does not exceed the threshold limit the meas-
urenent continues,

This measuzement should be used in one of the following modes:
1. wWith the BLMS set to HALT on limits
2, With the SLMS set to PRINT on limits
3. With a remote controller and the SLMS sending an SRQ on limits

Note: The CRT function, and al.i the functions of the GENERATOR
TRACK switch are disabled during the High Level search.
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3-176 MEASUREMENT SPEED

3-177 The measurement routine can sweep an 1800 channel baseband in upder 20[’i
: saconds if no violations occur. The measurement time is increased for '
each violation detected, Bince each violation is checked using part of
the SIMS8”s normal measurement routine, the increase in time depends on the [
AVEraging mode selected and will be minimal if AVEraging 0 is used,.

3-178 FREQ/FDM and LEVEL display [

3-179 The measurement speed is too fast to provide a meaningful

FDM/FREQ display and hence the display is only refreshed with the current
value when a violation in the RMS signal level occurs. The LEVEL display
flashes cach time & peak violation occurs, When a RMS level violation
ocours, Lf the SLMS is set to HALT on HX LIMITS, thu SBLMS enters the
HALT mode and displays that LEVEL.

rm

3-180 High Level Search with Limit Halt On

3-181 As with all High Level Search measurements, the SBTART STOP and
SBTEP parameters are entered as described for SPECTRUM measurements in
paragraph 3-38, 3-39. The UPPER LIMIT end REF registers are set as
described in paragraph 3-106 to 3-109.

. ' EXAMPLE: To carry out a high level search between IMHz and 20MHz to
f detect violations above ~304Bm.

- Enter [START] [FREQ] [X1] .[0] [0) [0]
= Enter [BTOP] [(FREQ) [2] [0] {[0] (0] [O] ' ‘ i
Enter [BTEP] [3)
: Enter |REF] ‘ (4] o] [-)
: Enter [UPPER) (1] [0} 3

Set LIMITS switch to HI,
Set LIMIT HALT switch to ON
Set all other MODE switches to the left hand position,

To start the measurement press

[SPECT]  [UPPER]) [MEAS]

" 'The SLMB will mwke an uninterrupted swept measurement from lMHz to 20MK 2
' {f all the signal'levels are below -30dBm. If a violation occurs the
- SLMS will halt, refresh the FREQ/FDM display, and display the RMS level
- of the slgnal causiag the violation,

3-182 High Lovel Search with sutomatic fraquency messurement of the Violating Tone,
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Operation

3-183 The measurement routine can be altered to include a frequency
measurement of the violating tone, This is ar.omplished by setting the
S5LMS Frequency Counter ON as outlined by the amended key sequence,

To start the meansurement press

[BPECT]) [UPPER] [COUNTER] [MEAS]

If the BILMS is set to print on limits the outnut contains both TUNED
frequency and COUNT frequency of the violating tone. The SLMS FREQ/FDM

- display will show the COUNTER Erequency.

Note: When the SLMS is used in the COUNTER mode it makes a frequency
count for each RMS rhreshold viclatlon and this slows down the
measurement time,

3-184 High Leval Search - Remota Qparation

3-185 The High level scarch can be operated over the HP-~IB using a
suitable controller, The codes are as follows:
High Leve) Scarch SP UL ME

High Level Search '
with COUNTER an SP UL CN ME

3-186 LOW LEVEL SEARCH i
3~187 This measurement is similar to the High Level Search except the

comparison threshold is stored in the Lower Limits register and peak
values of signals are compared to this lower limit,

3-188 This mode of operation can only be used when the SLMS is connected
{via the HP-IB) to a suitable printer or a suitable controller, The SLMS

ouktputs a printer message, each time a violation occurs, containing the
frequency of the violating tone and an OUT statement in the limits
column, The level print-out {s not a true RMS reading and should not he
treated as an absolute reading.

CBEXAMPLL: To carry out a Low Level search between 1IMHz and 20MHz to detect

violations below ~90dBm,

(o] (0]
(o) fo] (o]

Enter [START] [FREQ) [1] [
[STOP] [FREQ] (2] |
[STEP) [3]
[REF) ~30
[LOWER] -60

o

]
]

Set LIMITS switch to LO
Set PRINTER to LIM
Set LIMIT HALT to OFP

341
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To start the measurement press,
[SPECT] [LOWER] [MEAS]

For remote operatlion with a controller send BP LL ME

|
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' Peripherals

SECTION IV
PERIPHERALS

4-1 INTRODUCTION

4-2 This section of the manual contains information about peripherals
which can be used with the SLMS. Suitable peripherals are listed below,
but note that this is not necessarily a complete list, other equipment
may also be suitable.

20 Column Printer ...esssece-ces.... HP 5150A Opt 001

80 Column Printer ....seese........ HP 82905A, HP 2631B Opt 046,
HP 9871A Opt 001

CRT DiSPlay eevesesnsansseecasseasss HP 37461A

Frequency Synthesizers ............ HP 3330B, HP 3335A, HP 3336A
(CCITT), HP 3336B (BELL)

HP-IB ExXtenders .....-sssese0as.-0.. HP 37201A, HP 37203A

Access Switches ...... craea e . HP 3754A, HP 3756A, HP 3757A
Chart RecCOrders ...esessaassssea... HP 680, HP 7155B
4-3 PRINTERS

4-4 The SLMS can be configured to output measurement results to either
a 20 or 80 column printer. In both cases the date and the time of the
measurement are also sent to the printer.

4.5 Connaction of the Printer

4-6 The printers are driven by the SLMS via the HP-IB. This requires
that the printer in use be set to a specific listen address and that
the SLMS be configured for either a 20 or 80 column printer. Paragraphs
2-39 to 2-49 in Section II contain the information on the settings
required.

4.7 Printer Switch

4-8 The setting of the front panel PRINTER switch determines which
measurement results are printed. In the OFF position none are printed.
In the LIMITS position, the SLMS sends a HP-IB message to the printer
only when a limit alarm is generated. In the CONTINUOUS position, all
measurement results are sent to the printer. In the COMPARISON position,
all limit alarm conditions are output on the first sweep, but on
successive sweeps, a comparison is made with the previous sweep and
only the differences are output to the printer. Typical printed message
fcermats for both the 20 and 80 column printers are shown below. Note
that the level is always the absolute level in dBm, irrespective of

“whether the Level Display is indicating dB or dBm.
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t

) B0 Column Printer
SMG MG SG G CH FREQ(KHZ} COUNT(KHZ) LEVEL{(DBM) LIMITS DATE TIME
01 07 G4 01l01 3194.150 3192.784 ~23.80 ouT 10/11/81 -13:59:00

01 07 04 01 0L 3194,150 3192.781 ~13.9%0 WITHIN 10/11/81 13:59:14

20 Column Printer 20 Calumn Printer
e WLt S rv_;-.f\._‘_.,/\"‘—\.—v\/'— '*'N"'w"/]
i et PRy E— Date and Time - ” [ SR
oA REST — Absolute Level and Out or In Limits — R X T P N
CRE R o S —————— Counter Frequency R RPN 3 S
S TR T —————— SLMS Fraguency ——=——= R O T
LU G4 RS PP | ———— PO Desrptin VRS R gt oA

4-9 CRT DISPLAY

4-10 The HP 37461A Display has been designed primarily for use with the
SLMS. Under SLMS control, up to 256 measurement results can be displayed.

4-11 Connection of the Display

4-12 The Display is driven by the SLMS via the HP-IB. This requires
that the Display be set to a specific listen address and that the SLMS
rear panel switch be set correctly. Paragraphs 2-39 to 2-49 in Section
II contain the information on the settings required.

4-13 Using the Display

4-14 A typical display is shown below. When a measurement is mad-s, both
axes are automaticaly scaled and labelled according to, in the case of
the X axis the values held in the SLMS Start and Stop Frequency Regis-
ters, and in the case of the Y axis, to the absolute level of the values
in the Upper and Lcwer Limit Registers. The values held. in the Upper and
Lower Limit Registers are 4B values relative to the absolute dBm level
held in the Reference Level Register. The position of the Reference Level
on the Y axis is indicated by a short horizental line. The frequency and
level of the current measurement are displayed alpha-numerically at the
centre of the X axis when the SLMS is in the AVEraging 2 mode, or in
AVE 0 or 1 when single stepping with thel tJand C[{J keys. ‘

i

4-15 As each measurement is made, the corresponding point is plotted on
the screen, a flashing cross marking the most recent measuremént. Ub to
256 points mey be displayed on the screen at one time. 'When the number
of points exceeds 256, each new point results in the removal of the
earliest point.

v chinliy T oo T m————— TaL e
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4-16 If a measurement is halted at any time, the flashing cross indica-
tes the point at which the sweep was stopped. The Ctland C ! Jkeys may
then be used to manually step forward and back, using the flashing cross
to relate the frequency and level displays to any point on the screen.
Providing the contents of the varicus registers are not altered, the in-
formation on the screen will be retained and the sweep resumed from the
point at which it was stopped by pressing [MEAS} again. Note that if the
11 key was the last key pressed, the subsequent sweep will be negative.

Upper Limit
{dBm}

Reference Level
{dBm}

Lower Limit
{dBm)

Start Frequency

{kHz)

' 200000 .. 7 3200000 kHz
. RN 150 dB i

—

e
el
R
|
|
|
.
i
o] ]

- '
v
Lt 3
-
-

*

Frequency & Leve!
of most recant measuremant {kHz)

4-17 FREQUENCYSYNTHE&ZEHS

- - M - . v oan

o
' §00040D

Stop Frequency

Flashing Cross
{most recent measuramant}

4-18 A Frequency Synthesizer may be used as a tracking generator with the
SLMS in two different modes; open loop and bus.

4-19 In the bus mode, a Frequency Synthesizer may be set by the SLMS to
a particular level ana to track the frequency to which the SLMS is tuned.
The SLMS can be set to output the level and frequency information in
one of three different formats to suit three particular Frequency Synthe-

sizers; the HP 2330B, HP

4-20 Connection of the Synthesizers

3335A, and the HP 3336A/B.

4-21 In the open loop mode, the dnly connection between the synthesizer

and the SLMS is via the

sigrial path.

e B T

4-3
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4-22 In the bus mode, the synthesizers are driven by the SLMS via the
HP-IB. This requires that the synthesizers be set to a specific listen
address and that the SLMS be configured for the particular synthesizer
being used. Paragraphs 2-39 to 2-49 in Section II contain the informa-
tion on the settings required.

423Gmmmme&MQu0mnhmp

4-24 In the O/LP (open loop) position of the GEN TRACK switch, there

is no HP-IB control of the synthesizer and so the synthesizer must be
set to step through the same sequence of frequencies as the SLMS, slowly
enough (approximately one frequency change per second) for the SLMS to
make a valid measurement at each frequency. Refer to Section III Para-
graph 3-121. Co

4-25 Generator Tracking — Bus

4-26 In the STABility and LIMits positions of the GEN TRACK switch,

each time the SLMS tunes to a new freduency, it outputs a suitable HP-IB
message to retune the synthesizer. Various ¢riteria (details will be
found in Seution III Paragraphs 3-119 through 3-12u) must be met before
the SLMS can retune to a new frequency.

4-27 Setting the Syndhesizer Outpi:t Level | .
4-28 When connected via the HP-IB, the output level of the synthesizer
can be set to the value held in the Reference Level Register of the
SLMS by the key sequence [TR] [dB/dBm}. (The key sequence [TR}] [dB/dBmj
[MEAS] initiates an “equalization cycle”, details of which will be
found in Section III Paragraphs 3-126.

4-29 HP-1B EXTENDERS

4-30 HP-IB Extenders can be used with the SLMS to allow control of a
CRT, synthesizer or printer in a remote location, but note that in the
case of the HP 37203A Extender, the SLMS rear panel HP-IB Extender switch
must be in the OFF position. If the HP 37201A is being used then the SLMS
rear panel HP-IB Extender switch must be in the ON position which causes
the SLMS to serial-poll the local 37201A when it sees “SRQ” asserted.
Inside the local 37201A the “SRQ on string sent” switch must be get to
the ON position which instructs the 37201A to SRQ when it has success-
fully transmitted the message string to the remote Extender. Full details
of the 37201A operation with the SLMS will be found in Section V Para-
graph 5-27.

4-4
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Peripherals

4-31 ACCESS SWITCHES

4-32 The SLMS is capable of controlling "p to 111 Access Switches (HP
Models 3754A, 3756A and 3757A) giving access to up to 1000 test points.
All models are controlled at the first level via a 2-wire control out-
put on the SLMS rear panel. Subsequent levels may be controlled via the
2~-wire control path or in the case of the HP 3754A and HP 3757A via the
coaxial cablc carrying the RF signal. Details of how to select Access
Switch Test Points will be found in Section III Paragraph 3-148.

4-33 Connection of Access Switches

4-34 Details of how to connect Access Switches will be found in Section
I1II Paragraph 3-145 and in the individual Access Switch Manuals. A +/-
15Vdc power supply is provided on the SLMS rear panel to power one
3757A Access Switch.

4.35 CHART RECORDER

4-36 The SLMS can provide either a current or voltage drive to a Chart
Recorder. The output, 0 to +5mA for current drive or -3 to +3Vdc for
voltage drive, which corresponds to a measured dynamic range of +/-3dB,
is available on the SLMS rear panel. Selection of current or voltage
drive is by an internal swit¢h and link, refer to Section I1 Paragraph
2-32. ’

4-37 To activate the Chart Recorder Output, press [TR] [REF] [TR] [MEAS].
The output is set by using the most level recent measurement as the
centre of the dynamic range (approximately 0V or +2.5mA). Any change

in level on subsequent measurements will result in a corresponding
change in the Chart Recorder Output, provided it is within the

+/-3dB dynamic range,

4-38 If measurements fall outside the dynamic range, or it is required
to centre the dynamic range on a new level, then the key sequence [TR]
[REF] [TR] [MEAS] can be used at any time to re-centre the output.

Note: The Chart Recorder facility can only be used when making single

frequency level measurements (e.g. monitoring a pilot tone) and
cannot be used for Spectrum or Scan measurements,
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SECTION b
HEWLETT-PACKARL INTERFACE BUS

5-1 INTRODUCTION

5-2 This section contains informatiorn and instructions on the use of
the 3746A Selective Level Measurement Set {SLMS) with the Hewlett-

Packard Interface Bus (HP-IB).

5-3 The HP~IB is Hewlett-Packard”s implementation of the IEEE Standard
488-1978 (Digital Interface For Programmable Instrumentation). This
standard defines a physical interface and protocol which enables the
remote control of instrumentation systems.

5-4 The information in this section is dlvided up into two main sub-
sections.

i. Paragraphs 5-7 to 5-29 describe the 3746A SLMS capabilities when
i't is configured as the system controller.

2. Paragraphs 5-30 to 5-89 describe the 3746A SLMS capabilities when
it is configured to be under the remote control of a system con-
vroller {normally a computer or computing controller).

55 INSTALLATION

5w6‘Installation of 'the SLMS into an HP-IB system is separately
;covered in the installation section of this manual.

5-7 Hf’ 18 OPERATION — SLMS AS SYSTEM CONTROLLEH

5-8 The SLMS corni 1gured as ‘the system Lontroller has the ability to
control a Printer, Synthesizer, CRT Display and HP-IB Extender. Thsa’
operation of the SLMS (when it is the system controller) with these
peripherals is described in Section IV Perlpherals The following
paragraphs describe the format of the various messages used by the
SLMS when it is the system controller. I

, 59 HP-IB COMPATIBILITY

5-10 When the SLMS is configured as the system contrcller it has the
following HP-IB compatibility as defined in the IEEE Standard 488-
1978,

SHl,AH1,T4,L4,SRO,RLO,PPO,DCO,DTO,C1,C3,C4,C28

Note: It is not necessary to have a knowledge of these compatibility
mnemomics to understand the operation of the SLMS. They are in-
cluded to give people familiar with IEEE standard 488-1978 an
immediate overview of the SLMS capability

+
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5-11 HP-IB MESSAGE FORMATS

5-12 The message formats used by the SLMS to send data to peripherals
under its control is given in the following paragraphs. Before each
message string the SLMS sends the ASCII address information shown

below;

Unlisten Command SLMS Talk Address Appropriate Listen Address

(% = Printer)

($ = Synthesizer)
(¢ = CRT Display)
(1 = Bus Extender)

2 U (%,5,% or 1) (MESSAGE STRING)

5-13 PRINTER

5-14 The printer message is formatted for either an 80 column or 20
column printer depending upon the set:ing of a switch in the rear
panel HP-IB switch bank. See Installation Section, Figure 2-5.

5-15 Printer Message — 80 Column Format

5-16 With 80 column format selected a header is printed before the
first measurement in a new measurement sequence, eg if SPECT,

MEAS is pressed the header is printed. Subsequently pressing HALT to
stop the measurement and then CONT to restart the measurement will not
cause a new header to be printed. The header format is illustrated in
rigure 5-1. ‘ '

5-17 Measurement results are transmitted to the 80 column printer in
the format illustrated in Figure 5-2.

5-18 For the optional phase jittter and impulse noise measurements the
format of messages sent to the 80 column printer are illustrated in
Figures 5-3 and 5-4.

5-2
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HP~3TL6#SLMS#Test#Point# PPP (CR)(LF)

Ref.

#Lower#Limit#(L)(L)(I)L.LLdBm (CR)(LF}

(CR)

SMGH#HG#SGH #G#CHAFREQ(kHz ) ##COUNT (kHz ) #4##4
M ;
LEVEL###LIMITS###DATE###4# (CR) (LF)

#Level#(L){L)(L)L.LL dBm##Uprer Limit#(L)(L)(L)L.LL dBm#

(LF)

Where:

Note:

(CR
(LF
#
PPP

Figure 5-1 80 Column Printer Message Header for CCITT Plan

)
)

Carriage Return
Line Feéed

Space

Test Point Number

: i
FOR BELL PLANS SMG is rep..iced by ###.
(L) indicates optional level digit, =2.g. mavimal case is
-120.00 and minimal case is 5.00. If this message format
is to be read by an external controller, it is recommended
that the header characters be entered into a string variable
to allow for floating numberic formats.

All codes are transmitted as ASCII characters.

The SLMS sets the HP-IB signal line EOI true, while the last
character is being transmitted, to indicate end of message.

S

SYSTEMS
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#ITRBERSSHCGHCCHHFFFFF FFEAHRRLLLTE . £ECH#FLLLL . LLABm####WITHIN#DD/MM/YY
##HH:MM:SS(CR) (LF) #OUTH##

{a) Message format for all CCITT Plans.

## ¥ #HHASSHGGHCCHFFFFF . FFF##LLLEL. O L#FLLLL . LLA#WITHIN###DD/MM/YY##HH : MM : SS

(CR) (LF) #3#0UT

(b) Message format for all BELL Plans.

Figure 5-2 80 Column Printer Measurement Format

Yhere: JJ = Supermastergroup FFFFF.FFF = Tuned Frequency
HH = Hyper/Mastergroup fffff.fff = Counter Frequency
SS = Supergroup LLLL.LL = Level Measurement
GG = Group # = Space
CC = Channel (LF) = Line Feed
(CR) = Carriage Return
DD/MM/YY = Date as Day/Month/Year

HH:MM:SS = Time as Hours:Minutes:Seconds

Notes: 1. All characters are transmitted as ASCTIT codes.

5-4

e T SRR T T

2. The SLMS sets the HP-IB signal line EOI irue while the last character

in a string is being transmitted.

3. Parameters not defined in the current measurement will be replaced by
spaces; eg if non-FDM measurements are being made then no FDM data will

be sent,

4. Leading zeros in the frequency and level data will be replaced by

spaces.

5. If the level measurement is a negative value, a - sign will precede the

level measurement.

6. FDM levels are all transmitted as 2 digit numbers with leading zeros
where appropriate. FCM levels not defined in the current plan will be

replaced by spaces,

GR 8 BN =Em

S 59 & N I NN B B B B OER =

1
mr

LINENT,

ARRCK. T

[1+7%
=
H—=
=




i

g

s —

e e

HP-3Th64SLMS#Teat#Point# PPP (CR)(LF)
Ref.#Level# (L) (L)}(L)L.LL dBm##Upper Limit#(L)(L){L)L.LL dBm#
#Lover#Limit# (L) (L) (L)L.LLdBm (CR)(LF)

(cR) (LF)

SMG#MG

SMG#HG #SG#H#GHCH#FREQ (kHz ) ##JITTER (DEG ) ###DATE# # # # 4 #TIME
FEFIMG

(cm) (LF)

(CR) (LF)

Header

#JJ#
HH#SSHGGRCCHLLTTT . EETH#H### 22, 22 ###DD/MH/YY¥#HH: MM SS

s

(CR)(LF)
Measurement
Where:
JJ = Supermastergroup fffff. fff = Measurement Frequency
HH = Hyper/Mastergroup zz2.2z2 = Jitter Measurement
SS = Supergroup # = Space
GG = Group (LF) = Line Feed
¢ = Channel (CR) = Carriage Return
PPP = Test Point Number
DD/MM/YY = Date as Day/Month/Year
HH:MM:SS = Time as Hours:Minutes:Seconds

Notes: 1. All characters are transmitted as ASCII codes.

2. The SLMS sets the HP-IB signal line EOQOI true
while the last character in a string is being
transmitted.

3. Parameters not defined in the current measurement
are replaced by spaces; eg if non-FDM measurements
are being made then no FDM data will be sent.

4, Leading zeros in the frequency and jitter data
will be replaced by spaces.

5. FDM levels are all transmitted as 2 digit numbers
with leading zeros where appropriate. FDM levels
not defined in the current plan will be replaced
by spaces.

Figure 5-3 80 Column Printer Phase Jitter Measurement Messages

T SIS T T TR R ey crs oo i L a4 e

e

SYH1EMY



Model 3746A

HP-3TL6#SLMS#Test#Point# PPP (CR) (LF)
Ref.#Level#(L)}(L)(L)L.LL, dBm##Upper Limit#(L)(L)(L)L.LL dBm#
#Lower#Limit#(L){(L)(L)L.LL4Bm (CR) (LF)

(CR)(LF)

SMG#M

SMG#HG #SGHH#GHCHHFREQ(kHz ) ##TRHESHOLD (DB ) # TIME# #COUNT###
#H#EMG DATE##4 #4#TIME

(CR)(LF)

(CR)(LF)

Header

#ITHHHASSHGGHCCHILLLS . EOLHHTTTT. TTHR## #mm: ss# #NNNN###DD/MM/YY
##HH:MM:SS (CR){LF)

JJ

ss
GG
cc
(LF)
PPP

Where:

Notes:

Measurement
Supermastergroup fI{ff. ££f = Measurement Frequency
Hyper/Mastergroup TTIT.TT = Threshold Level
Supergroup NNNN = Impulse Noise Count
Group mm.ss = Count Time (minutes:seconds)
Channel # = Space
Line Feed (CR) = Carriage Return

Test Point Measuyrement

DD/MM/YY
HH:MM:SS

Date as Day/Month/Year
Time as Hours:Minutes:Seconds

1. All characters are transmitted as ASCII codes.

2, The SLMS sets the HP-IB signal line EOI true while the last
character in a string is being transmitted.

3. Parameters not defined in the current measurement will be
replaced by spaces; eg if non-FDM measurements are being
made then no FDM data will be sent.

4. Leading zeros in the frequency and threshold data will
be replaced by spaces.

5. If the threshold level is a negative value, a - sign will
precede the threshold level.

6. FDM levels are all transmitted as 2 digit numbers with
leading zeros where appropriate. FDM levels not defined
in the current plan will be replaced by spaces.

Figure 5-4 80 Column Printer Impulse Noise Measurement Format
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5-19 Printer Message — 20 Calumn Format

5-20 With the rear panel printer format switch set for 20 column for-
mat the message transmitted to the printer is illustrated in Pigure

5-3 for the standard SLMS measurements, and in Figures 5-6 and 5-7 for
the optional phase jitter and impulse noisc measurements respectively.

Where:

Notes:

JJ
HH
58
GG
cc

1.

(LF)
{LF)
JIFMMESSH#GGH#CCH#FDMi# (LF)
FFFFF.FFF#KH2# 54 ## 4% (LF)
EEffE.EEEaKHz## 44 #3% (LF)

#LLLL.LL##DBM##Oégﬁ##(LF)
DD/MM/YY 4 #HH: MM: SS4 # (LF)

= Supermastergroup FFFFF.FFF = Counter Frequency

= Hyper/Mastergroup FEEEfE.E£f = Measuremen+ Frequency
= Supergroup LLLL.LL = Level Measurement

= Group # = Space

= Channel {({LF) = Line Feed

DD/MM/YY = Date as Day/Month/Year

HP:MM:SS = Time as Hours:Minutes:Seconds

All characters are transmitted as ASCII codes.

The SLMS sets the HP-IB signal line EOI true while the last
character is being transmitted to indicate end of string.

Lines containing information not defined in the current
measurement will not be transmitted; eg in broadband power
measurements only the lines containing level and date/time
information will be transmitted to the printer.

Leading blank. in frequency and level data will be replaced
by spaces.

If the level measurement is a negative value, a - sign will
precede the level meas.rement.

FDM levels are all transmitted as 2 digit numbers with leading
Zeros where appropriate. FDM levels not defined in the current
plan will be replaced by spaces.

Figure 5-5 20 Column Printer Message Format

5-7
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(LF)
(LF)
JTE#MM#SSH#GGH#CCH #FDM# (LF)
EEFEE.EEEHKH2 S B H#### (LF)
#4422 .224#DEGREES P/P (LF)
DD/MM/YY##HH:MM:SS## (LF)
Where: JJ = Supermasterrgroup FEEfE.EE£ = Measurement Frequency

HH = Hyper/Mastergroup 22.22 = Jitter Measurement

SS = Supergroup # = Space

GG = Group {LF) = Line Feed

CC = Channel

y DD/MM/YY Date as Day/Month/Year

HH:MM:58 Time as Hours:Minutes:Seconds

Notes: 1. All characters are transmitted as ASCII codes.

; 2.'The SLMS sets the HP-IB signal line EOI true while the
'last character is being transmitted to indicate end of
string.

3. Lines containing information not defined in the current
measurement will not be transmitted; eg in broadband
power measurements only the lines containing level and
date/time information will be transmitted to the
printer.

4. Leading blanks in frequency and jitter data will be
replaced by spaces.

5. FDM levels are all transmitted as 2 digit numbers with
leading zeros where appropriate. FDM levels not defined
in the current FDM plan will be replaced by spaces.

Figure 5-6 20 Column Printer Phase Jitter Measurement Farmat
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Where:

Notes:

JJ
HH
SS
GG
CcC

(LF)

(LF)

JIFMMESSHGGH#CCH #FPDME (LF}
EEEEF.EEEHKHZ# #8845 % (LF)
#TTTT.TT#DB# (THRESH) (LF)
NNN#COUNT TIME#mm:ss (LF)
DD/MM/YY##HH:MM:5S5## (LF)

Measurement Frequency
Threshold Level

Supermastergroup EfEf£.EEE
Hyper/Mastergroup TTTT.T7T

nmuwwuoun

Supergroup NNN = Impulse Count
Group mm:ss = Count Time {minutes:seconds)
Channel ¥ = Space
(LF) = Line Feed
DD/MM/YY Date as Day/Month/Year

HH:MM: 58S Time as Hours:Minutes:Seconds

All characters are trarsmitted as ASCII codes.

The SLMS sets the HP-IB signal line EOI true while the last
character is being transmitted to indicate end of string.

Lines containing information not defined in the current
measurement will not be transmitted; eg in non-FDM
measuvements the line containing FDM data will not be
transmitted to the printer.

Leading hlanks Iy frequency and threshold level data will
be replaced by spaces.

If the thresholu level is a negative value, a - sign will
precede the thresiold level.

FDM levels are all transmitted as 2 digit numbers with
leading zeros where appropriate. FDM levels not defined in
the current plan will be replaced by spaces.

Figure 5-7 20 Column Printer Impulse Noise Measurement Format
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5-21 FREQUENCY SYNTHESIZER

5-22 The Synthesizer messagé format is determined by the setting of

two switches in the HP-IB switch bank. See Installation Section Fi gure

2-5 for details. The message formats are defined in Fiqure 5-8.

Message Suitable for Message Format

Number Synthesi?er Frequency Level ‘ *
1 HP333NB LEEFEE.EEE> (CR) (LF) NLLLL.LL; {CR} (LF)
2 HP333%A FFEffEf.EffKH(CR)(LF) 'ALLLL.ﬁLK(CR](LF)
3 HP2336A FPEELEEE.E££KE (CR) (LE) ALLLL.LLDB {CR} {LF)
4 ' ' HP?3336A FPELERE.EEEKH(CR) (LT) A¥LLLL.LLDB {CR} { LF)

Where : fffEE.fEE Synthesizer tuning frequency in kHz

LLLL.LL = Synthesizer output amplltudL in dBm
fCR) = Carrlage Return
(LF} = Line Feed

Notes: 1. All characters are transmitted as ASCII codes

2. The frequency and level me;saées are sent independently,
and the level message is not transmitted unless requesfed )
by the TR dB/dBm key sequence .

3. The S5LMS sets the signal line EOI true while the last |
"' character in a ressdge is being transmltted to indicate

end of message. )
4. Leading zeros in the frequency and amplltude data are not

transmitted. |
i

4

t

5. Negative amplitude data is precededlby a - sign.

' 1
b i 1

Figure 58 Frequency Synthesizer Message Formats
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5-23 CRT DISPLAY

5-24 The SLMS messages to a CRT Display are enabled by the selection
of a switch in the HP-IB switch bank. See Section II Installation for
details.

E-25 CRT Display Message Formats

5-26 At the start of each Scan or Spectrum measurement sequence, the
SLMS sends 5 strings, as shown in Figure 5-9, defining the current
reference level, the upper limit level, the lower limit level, the
content of the upper frequency register and the content of the lower
frequency register. The strings defining the upper and lower limit
levels are sent as absolute values in dBm (and not as dB values rela-
tive to the reference level).

String Number Defines Format
1 Upper Limit ULLLL.LL({CR) (LF)
2 Lower Limit LLLLL.LL (CR) (LF)
3 Reference Level RLLLL.LL{(CR} (LF)
4 Start Prequency BFfEFE.ELE (CR) (LF)
5 Stop Frequency EffffE.E££ (CR) (LF)

Where: LLLL.LL is the abpropriate.level value
EfLff.fff is the appropriate frequency value

Notes: 1. All characters are transmitted as ASCII codes.
2. The five strings are sent as a single message and the
SLMS sets the HP-IB signal line EQOI ttrue while the last
character is being transmitted to signal end of message.

3. Leading zeros are not transmitted.

4. Negative amplitude data is preceded by a - sign

Figure 5-9 CRT Display Initial Message
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5-27 Measurement points for display are sent to the CRT in one of two
formnts depending upon the currently defined averaging setting.
Figure 5-10 illustrates the formzat of the messages.

Message | . i Message Format
Defines
No. Averaging 0 and 1 Averaging 2
1 Frequency Xnrn (CR) (LF) PEEEEL L EE££ (CR) (LF)
2 Level Ynn {CR) (LF) ALLLL.LL(CR) (LF)

Where: fffff.E£ff
LLLL.LL.
nn

frequency in kHz
amplitude in dBm
the co-ordinate value coded as a hexidecimal number

B uu

Notes: 1. All characters wve transmitted as ASCII codes

: 2. The frequency and level messages are sant i.adependently
and immediately they are avaliable. They may be seperated
by messages sent to other HP-IB devices.

3. The SLMS sets the HP-IB signal line EOI true while
the last character in each message is being sent to
' indicate end of message.

4. Leading zeros are not tvansmitted

5. Negative amplitude data is preceded by a - sign

1 ] v

Figure 5-10 CRT Display Message Formats

b.28 HP-IB EXTENDER

5-29 If the SLMS rear panel HP-IB switch bank is set to indicate that
a HP 37201lA HP-IB Extender is in the HP-IB system, the SLMS will
await confirmation from the HP-IB Extender after outputting each mes-
sage string that the bus extender has completed transmission of the
message to the relote HP-IB Extender. Figure 5-11 [llustrates the se-
quence followed earit time the SLMS outputs a message on the HP-1IB.

Note: If the HP-IE Extender used does not respond to the SLMS messages
as illustrated in Figure 5-11 then the SLMS will hang-up.

5-12
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The SIMS outputs its message string

At the end of its message , the SLMS addresses
the HP-IB Extender to listen and sends ASCII
character S as data.

Note: The S instructs the HP-IB Extender to SRQ
(Request Service) when it has completed
transmission of the SLMS message string.

The SLMS waits for the SRQ line to be set true
by the HP-IB Extender.

The HP-IB Extender sets the SRQ line true

The SLMS sends the Serial Poll Enable message
over the HP-IB and addresses the HP-IB Extender

to talk.

The HP-IB Extender transmitts ASCII character
@ to the SLMS. (Sets the DIO line 7 true)

The SLMS checks that DIO line 7 is set true.
If it finds DIO line 7 set false, the SLMS
generates an error message on its front panel.

The SLMS sends the Serial Poll Disable message

. * - . . t o

Figure € 31 SLMS/HP-IB Extender Operation

BYSTEMY
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5-30 HP-IB OPERATION — SLMS AS DEVICE

5-31 The SLMS configured as an HP-IB Device has no control ability.
It can be controlled remciely by a system controller sending the ap-
propriate control sequences over the HP-IB and also may be instructed
to transmit the results of its measurements over the HP-IB.

§-32 HP-1B COMPATIBILITY

5-33 When the SLMS is configured as a device under the remote control
of a separate system controller it has the following HP-IB com-
patibility as defined in the IEEE Standard 488-1978.

SH1,AHl,Te,L4,SR1,RL1,PPO,DC1,DTL,CO
Note: It is not necesszrty to have a knowledge of these compatibility
mnemomics to understand the c¢_eration of the SLMS. They are in-

cluded to give people familiar with IEEE standard 488-1978 an
immediate overview of the SLMS capability

5-34 PROGRAMMING CODES FOR THE SLMS
5-356 FRONT PANEL PUSHBUTTON KEYCODES

5-36 The programming codes listed in Table 3-1 sent as data over the
HP-IB to the SLMS will produce the same effect as pressing the cor-
responding key in manual operation.

Table 5-1 Front Panel Keycodes

i

‘ Programming Code
{ t |
| Key
ASCII Qctal Lsacimal
TERMINATION 75o0hm T 12k,061 84,49
TERMINATION 150chm T2 124,062 84,50
TERMINATION 600chm T3 ! 124,063 84,51
FILTER AUTO AF 101,106 65,70
FILTER L8kHz CF 107,106 71,70
FILTER 3.1kHz CF 103,106 67,70
FILTER 38Hz PF 120,106 80,70
FILTER WID WP 127,106 87,70
REFerence Level RL 122,114 82,76
UPPER Limit UL 125,114 85,76
LOWER Limit LL 11ib,11h 76,76
START SR 123,122 83,82
STOP ST 123,124 83,84
STEP SE 123,105 83,69
FREQuency FR 106,122 70,82

5-14
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Table 5-1 Frent Panel Keycades {continued)

Programming Code
Key

ASCll Octal Decimal
SCAN SC 123,103 83,67
SPECTrum SP 123,120 83,80
MEASure ME 115,105 77,69
HALT HA 110,101 72,65
SG/GP POWER FP 106,120 70,80
I/P POWER IP 111,120 73,80
NS PILOT NP 116,120 78,80
1 i 061 TS
2 2 062 50
3 3 063 51
L L o6h 52
5 5 065 53
6 6 066 5h
7 T 067 55
8 8 070 56
9 9 071 57
0 0 072 58
. . 056 46
+ "up arrow” + 053 43
- "dowm arrow” - 055 45
TRansfer TR 124,122 84,82
CLEAR/SET AC 101,103 | 68,67
COUNTER CN 103,116 67,78
Any FDM key (CH,G,SG FM 106,115 70,77

etc)®

IMPulse NOISE IM 111,115 73,77
TIME/O JITTER PJ 120,112 80,74
THRESHo1d /NWT NF 116,106 78,70
AVErage AV 101,126 65,86
GAIN GN 107,116 71,78
LOCAL LO 114,117 76,79

The entry of FDM plan modifiers (see paragraph 23-99) is a special case
requiring an additional programming code, "FM". For example, when entering
a supergroup modifiers value of 1, the manual key sequence would be TR SG
5G 1. For remote programming the following codes should be szent TR FM SG
1.
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5-37 The programming codes listed in Table 5-2 are operated in a dif-
ferent manner from the corresponding keys in manual mode.

Notes:

1.

Table b-2 Altered Front Panel Keycodes

Programming Code

Key

, ASCII Qctal Decimal
*SMG SM 123,115 83,77
*HG /MG MG 115,107 77,71
*SG 5G 123,107 83,71
*G GR 107,122 71,82
*CH CH 103,110 67,72
+dB/dBm (display dB) DB 104,102 68,66
+dB/dBm (display dBm) DM 104,115 68,77
+FREQ/FDM ({(display FREQ) DQ 104,121 68,81
+FREQ/FDM (display FDM) DF 104,106 68,70

If the FREQ/FDM display is in the FREQ mode anc the instrument is being
manually operated, it is necessary to press the first FDM entry key
twice. The first press changes the display t¢. the FDM mode, the second
press allows the entry. During remote operation to avoid sending
double key codes, special key codes are assigned , as shown in Table

5-2.

The dB/dBm and FREQ/FDM front panel keys operate in a toggle mode. To
avoid cenfusion in remote operation, separate codes are given for each
function. In cases where these keys are used for purposes other than
toggling the appropriate display (for example the key sequence TR
dB/dBm used to output the reference level to a frequency synthesizer} either code may be
used,

5-38 INTERNAL KEYCODES

5-39 In addition to the front panel keys, an SLMS controlled via the
HP-IB effectively has additional keys that can be operated by trans-
mitting the keycodes listed in Table 5-3. The operation of these
keycodes is explained in paragraphs 5-42 through 5-56.

5-16
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Table 5-3 SLMS Internal I{eycodes

Programming Code
Function

ASCII Octal Decimal
Set Years Register YR 131,122 89,82
Set Months Register MH 115,110 77,72
Set Days Register DY 104,131 68,89
Set Hours Register HR 110,122 72,82
Set Minutes Register MMy 115,116 77,78

i

CRT Display Disable | Lno’ 103,122,060 | 67,82,48
CRT Display Enable ) 'l kRl 103,122,061 | 67,82,49
Print v | er 120,122 80,82
Start Random Frequency Load RF 122,106 82,70
Stop Random Frequency Load KH 113,110 75,72
Auto Untalk Off AUQ 101,125,060 65,85,48
Auto Untalk On AUl 101,125,061 65,85,49
Calibrate CL 103,104 67,76
Load Equalization Coefficents EQ 105,121 69,81
Skip FDM Descriptions SK 123,113 83,75

5-40 Setting Time/Date

5-41 Upon the receipt of any of the set time/date codes the internal
SLMS clock is stopped, the seconds register cleared to zero and the
SLMS enters the display/load time/date mode. Transmission of a time
or date keycode followed by up to 2 numeric keycodes will set the
specified register. In this mode, the START and STOP keycodes can be
used to start and stop the clock. Transmission of any other keycode
will start the SLMS internal clock and return the SLMS to its normal
mode.

5-42 CRT Disable/Enable

5-43 These codes disable or enable the SLM5”°s ability to send HP~IB
messages to an HP 37461A CRT Display.

5-17
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5-44 Print

5-45 This code instructs the SLMS to transmit its printer message.
The SLMS must be addressed to talk with its talk address 1 after
receiving this command.' If the SLMS receives the print command and is
not addressed to talk it will request service (set SRQ true). If the
print command is received when the SLMS is in the measurement mode it
will cause the SLMS to revert to the halt mode.

546 Auto Untalk On/Off

5-47 With Auto Untalk enabled the SLMS will automatically untalk it-
self after sending a message over the bus. Before the GLMS can trans-
mit another message it requires to be sent its talk address again.
With Auto Untalk disabled the SLMS will stay in the talk mode until
the system controller either sends it its listen address or addresses
another device to talk.

5-48 Calibrate

5-49 The calibrate code instructs the SLMS to perform a calibration

cycle before the next measurement. Normally the SLMS performs a
calibration cycle each time a new measurement sequence is defined and
then repeats this calibration at 10 minute intervals.

5-50 Load Equalization Coefficents

5-51 This code allows the equalization coefficents register to be
loaded with data supplied by the system controller. The equalization
coeficent register is used by the SLMS in equalized mode to apply a
correction factor to level measurements. See Section 3 of this manual
for a description of equalized swecp measurements.

5-52 The equalization coeficent register contains 32 level values (in
dB), which are used to modify the measured level values when the SLMS
is in the equalized mode. The lst level value stored is added to level
measurements made in the range 0 to 0,999999MHz to give the equalized
value, the 2nd value is added to measurements in the range 1 to
1.999999MHz etc up to the 32nd value which is applied to measurements
in the range 31 to 31,999999MHz.

5-53 After sending the load equalization coeficent code (EQ) the level
values are sent using the numeric and decimal point keycodes.Each
value must be suffixed with the ASCII characters DM as illustrated

below.

EQ(lst value)DM{2nd value)DM.......s0s...(32nd value)DM

5~54 The loading of the equalization coefficent register will be ter-
minated when the 32nd value is loaded or whenever another remote com-
mand is received. Register values not defined on the current loading
will retain their previous values.

5-18
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5-65 FDM Skips

5-56 The 3TL6A can be programmed to "skip" or bypass parts of an FDM plan that are
of no interest. Up to 30 sectiuns of the plan can be loaded into the FDM =skip

registers, Under external control, skips are loaded into these registers using the
command "SK" followed by a suffix of a multiple of U digits containing the FDM
description. Each group of 4 digits is constructed as follows:

abcd, where a = supermastergroup number (1 digit)

b = hypergroup or mastergroup number (1 digit)

cd = supergroup number (2 digits, leading zero required if
applicable)

The command is automatically terminated on receipt of any non-numeric data. No ad-

ditional terminator is required.

5-57 SLMS FRONT PANEL SWITCH SETTING

5-58 The SLMS front panel switch settings can be controlled over the
HP-IB by transmitting the ASCII characters SW followed by two numeric
keycodes. The first keycode defines the switch and the second keycode
defines the switch position. See example below.

Example: The ASCII characters SW32 set switch 3 to position 2

5-59 The SLMS front panel switch codes are listed in Table 5-4.

Table 5-4 SLMS Front Panel Switch Codes

Front Panel Switch Switch Position Code
Switch Select
Code 1 2 3 4
PLAN Switches
(Bell/CCITT) 1 Bell U&G0 Bell L6600 CCITT -
1 /2 / 1B 2 MMX1 / 1A MMX2 / 2 1B -
SYSTEM BW 3 4MHZ 6MHzZ 8MHzZ 12MHz
PILOT 4 84 104 vC NS
MODE Switches
GEN TRACK 5 QFF STAB LIM o/L?
MEASUREMENT 6 CONT SINGLE - -
LIMIT HALT 7 OFF oM - -
LIMITS 8 OFF LO HI BOTH
PRINTER 9 OrF LIM CONT COMP

@
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5-60 SLMS INTERNAL SWITCH SETTING

5-61 In addition to the front panel switches the SLMS has effectively
4 internal switches which may only be accessed via the HP-IB. Internal
switch settings are defined by transmitting the ASCII characters IS
followed by two numeric keycodes. The first keycode defines the inter-
nal switch (1 to 4) and the second keycode defines the switch position
{L to 9). See example below.

Example: ASCII characters IS17 sets internal switch 1 to position 7

5-62 The SLMS internal switch codes are listed in Table 5-5 and their
operation is explained in paragraphs 5-63 through 5-68.

Table 5-b SLMS Internal Switches

Internal .
Switch Function
1 Measurement Message Format
2 Synthesizer Message Format
3 FDM Plan Selection
4 Limit Comparison Store Clearing

5-63 Internal Switch 1 — Measurement Message Format

5-64 Internal Switch 1 determines the format of the measurement mes-
sage transmitted by the SILMS in response to the print keycode (PR} or
the setting of the front panel PRINT switch. The SLMS requires to be
addressed to talk with its talk address 1 to output these messages.
The SLMS will request service (SRQ) each time it requires to talk and
will indicate when serial polled which of its talk addresses is
required.

5-65 Figure 5-12 illustrates the Measurement Message format. When the
optional phase jitter and impulse noise measurements are selected the
message format changes as shown in Figure 5-13.

5-20
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Switch .
Position Message Descripton Message Format
1 Same as the 20 column
printer message sent See Figure 5-5
by the SLMS as system
controller.
2 FDM,Frequency,Level, |JJHHSSGGCCEffff.fffFFFFF.FFFLLLL.LLY(CR)(LF)
Limits. N
3 Frequency,Level,Limits fffff.fffFFFFF,FFFLLLL.LLY (CR) (LF)
N
n Level, Limits LLLL.LLY(CR) (LF)
N
5 Error Code EE(CR) (LF,
6 Unused Position (CR) (LF)
7 Same as the 80 column ‘
printer message sent See Figures 5-1 and 5-2
by the SLMS as system
controller,
8 Date and Time DD/MM/YY#HH:MM: SS{CR) (LF)
9 Unused position (CR) (LF)
Where: JJ = Supermastergroup FFFFF.FFF = Counter Frequency
HH = Hyper/Mastergroup f{fff.fff = Measurement Frequency
S5 = Supergroup LLLL.LL = Level Measurement
GG = Group # = Space
CC = Channel (LF) = Line Feed
EE = Error Code (CR) = Carriage Return

DD/MM/YY = Date as Day/Month/Year
HH:¥MM:SS = Time as Hours:Minutes:Seconds

Notes:

Y = {within limits)
N = {outwith limits)

1. All characters are transmitted as ASCII codes.

2. The SLMS sets the HP-IB signal line EOI true while the last
character in a string is being transmitted.

3.

no FDM data will be sent.

by spaces.

Parameters not defined in the current measurement will not
be transmitted; eg if non-FDM measurements arce heing made

. Leading zeros in the frequency and level data will be replaced

. If the level measurement is a negative value, a - sign will
precede the level measurement.
. FDM levels are all transmitted as 2 digit numbers with leading
zeros where appropriate. FDM levels not defined in the current
plan will be replaced by spaces.

Figure 5-12 Internal Switch 1 Settings
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Switch .
Position Message Description Message Format
1 Same ae the 20 column
printer message sent See Figure 5-6 for Phase Jitter
by the SLMS as gystem See Figure 5-T7 for Impulse Noise
controller.
2 FDM, Frequency, Jitter JIHHSSGGCCELLLL. EEE#1 2%, 22V (CR) (LF)
N
2 ¢DM, Freguency, JIJHHSSGQCCTLfff, £ fTTTT. TINNNNmm: ss (CR) (LF
Impulse Noise
3 Frequency, Jitter PEEEL. PELH#422, 22Y(CR) (LF)
N
3 Frequency, )
Impulse Noise fLeff. ££LTTTT, TINNNNmm: ss (CR) (LF)
7 Same as the 80 column
printer message sent See Figure 5-3 for Phase Jitter
by the SLMS as system See Figure 5-4 for Impulse Noise
controller,
Where: JJ = Supermastergroup TITT.ITT = Threshold lLevel

HH = Hyper/Mastergroup ©Z2.22 = Jitter Measurement

§S = Supergroup NNNN = Impulse Count

GG = Group mm:ss = Count Time (minute:seconds)

CC = Channel # = Space

fIfef, £ff = Mearurement Frequency (LF) = Line Feed
(CR} = Carriage Return
DD/MM/YY = Date as Day/Month/Year
HH:MM:SS = Time as Hours:Minutes:Seconds
Notes: 1. All characters are transmitted as ASCII codes.

2. The SLMS sets the HP-IB signal line EOI true while the last
character in a string is being transmitted.

3. Parameters not definad in the current measurement will not be
transmitted; eg if non-FDM measurements are being made no FDM
data will be sent.

4. Leading zeros in the frequency and level data will be replaced
by spaces.

5. If the threshold level is a negative value, a - sign will precede
the threshold level.

6. FDM levels are all transmitted as 2 digit numbers with leading
zeros where appropriate. FDM levels not defined in the
current plan will be replaced by spaces.

5-22
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5-66 Internal Switch

5-67 Internal Switch 2 determines the format of messages sent to a
frequency synthesizer as detailed in Figure 5-14.The SLMS requires to
be addressed to talk with its Talk Address No 2 to output these mes-
sages. The SLMS will request service (SRQ) each time it requires to
talk and will indicate when serial polled which of its talk address is
required.

Switch . . Message Format
Position Mess:age Description
. Level ' Frequency
1l Format suitable for NLLLL.LL: {(CR) (LF) LEEEFE.E£E£> (CR} (LF)
HP 3330B Synthesizer
2 Format suitable for ALLLL.LLK{(CR} (LF) FPEEfLEE.L£££KH (CR) (LF)
' HP 3335A Synthesizer
3 Format suitable for AMLLLL.LLDB FPEEEEE.Ef£KH (CR) (LF)
HP 3336A Synthesizer
4 to ¢ Same as position 1 NLLLL.LL; (CR) (LF) LEfEEf.£££> (CR) {LF)
Where: fffff.£ff = Synthesizer tuning frequency in KHz
LLLL.LL = Synthesizer amplitude in dBm
(CR) = Carriage return
(LF) = Line feed

Figure 5-14 [nternal Switch 2 Settings
5-68 Internal Switch 3
5-69 An area of the SLMS“s internal memory may be loaded (via data
sent over the HP-IB) with a special FDM plan. As shown in Table 5-6,
internal switch 3 enables the SLMS to select between this special FDM
plan and the FDM plans defined by the front panel FDM PLAN switches.

Table 5-6 Internal Switch 3 Settings

Switch FDM Plan Selected

Setting
1 As defined by the front panel FDM PLAN switches
2 Special FDM Plan

3 to 9] Same as switch position 1

3-23
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570 Internal Switch 4 .

5-71 Internai Switch 4 affects the operation ¢f the Limits Comparison
Store used by th2 SLMS when making Limit Comparison sweeps (to select
a Limit Comparison Sweep set the PRINT switch .to the COMP position,
see Section 3 for further details). In position 1 the Limit Comparison
Store is cleared before the first sweep and all measurements that :
cause a limit alarm will be printed out on the first sweep. In pori-
tions 2 through 9 The existing contentc of the Limit Compariscn Store
are retained for the first sweep and only measurements whose limit
alarm status is different from that indicated.by the Limit Comparison
Store will be printed out on the first sweep.

Table 5-7 Internal Switch 4 Operation

g;ﬁf,g Limit Comparison Store Operation

1 Store contents cleared before first sweep

2 to 9| Exising store content used on first sweep

5-72 SLMS SERVICE REQUEST OPERATION

5-73 To determine the cause of a service request, the system controll-
er should conduct a serial poll. In a serial poll the system controll-
er may use any of the SLMS talk addresses to allow the SLMS to return
its serial poll response. The SLMS response to the serial poll indi-
cates the S5LMS status and whether or not the SLMS is generatng the
service request. Tzble 58 illustrates the SLMS”s responses to a
serial poll.

5-74 Polling an SLMS to determine its status will clear any service
request it may be generating. Note however, that where the SLMS has
requested service because it requires one of its talk addresses, poll-
ing the SLMS will clear the SRQ generation but the SILMS status reply
to a subsequent serial poll will still indicate that a talk address is
required.

Note: Once the SLMS generates an SRQ, the SRQ can only be cleared by
conducting a serial poll. If the reason for the SLMS raising SRQ
is satisfied without conducting a serial poll the SLMS will con-
tinue generating the SRQ until a serial poll is conducted. The
response to this serial poll will not show the original reason
that the SLMS requested service but will show the current state
of the SLMS (busy, idle etc).
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' Tahle 5-8 SLMS Service Request Serial Poll Responses

o : Serial Poll - SLMS

1 | Responsq Meaning Response %2‘::;23

__ Octal Decimal Request

] SLMS Talk address No 1 still required 002 2 NO
SLMS TalklAddress No 2 still required 003 3 NO

" SIMS Idle (Halted) 006 6 NO
SLMS Busy (Measuring) 007 7 NO
SLMS Talk Address No 3 still required 010 8 NO

] SLMS Idle (Halted) 046 38 NO
End of Single Measurement ldl 65 YES

!' SLMS requires its Talk Address No 1 102 66 YES

] SIMS requires its Talk Address No 2 103 67 YES
SLMS showing Error Code in its display 104 68 YES

{_ Front panel LOCAL key pressed 106 70 YES

! SLMS Requires its Talk Address No 3 110 72 YES

L. Front Panel LOCAL key pressed when SLMS 126 86 YES
in Local Lock-out mode. (Key ignored)

i. Uﬁrecognised data received by SLMS. 146 102 YES

]” 5-76 SLMS RESPONSE TO THE DEVICE TRIGGER MESSAGE

5-76 When addressed as a listener, the SLMS responds to the HP-IB com-
d- mand Group Execute Trigger as if it had been sent the measure keycode.

5.77 SLMS RESPONSE TO SELECTIVE DEVICE CLEAR

5-78 The SIMS will always respond to the HP-IB command Selective
Device Clear by immediately executing the following actions

- 1 The current measurement is aborted, pending HP~IB messages are aban-
doned and the SLMS halts.
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2 Front panel operation is inhibited and the SLMS enters the remote
listen state.

]

3 Any service request is clearad.

4 All front panel switches are programmed to their leftmost position
and AUTO FILTER is selected.

'5 Display averaging is set to Averaging 1, auto-untalk is disabled and
mecsages to the CRT Display are disabled.

6 The internal program switches are set as follows

+ Interral switches 1 and 2 go to position 3
Internal switches 3 and 4 go to 9051t10n 1

5-79 The Selective Device Clear command does not affect the following
1, Any Access Switch setting is preserved.

2 The SILMS internal memory is not cleared.

5-80 SLMS RESPONSE TO DEVICE CLEAR

t

5-81 The SIMS will always Lespond to the HP-1B command Lovice Clear by
executing the following.

1. The current measurement is ahorted, and the content of the frequency
register is displayed and the SLMS halts.

2. No change is made to the SLMS registers unless the SLMS detects corruption of
its memory. If corruption is detected all regiaters ara cleared and the
frequency register is reset to 1MHz,

Note: The month, day and time generated by the SLMS internal clock
are not part of the working memory and will nct be cleared.

However, the years register is held in memory and will be
cleared if memory is reset.

3. Auto untalk is disabled, display averaging is set to 1
i

4. All front panel switches are programmed to the same position as
their front panel setting

5. The internal program switches are set as follows

Internal switches 1 and 2 go to position 3
Internal switches 3 and 4 go to position 1

5=-82 The Device Clear command does not affect the SLMS”s HP-IB status
and the SIMS will retain the same status (talker,listener or local)
that it had before tlie Device Clear command.

5-26
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5-83 SLMS REMOTE/LOCAL OPERATION

5-84 Before being addressed as either a talker or listener, the SLMS
is under front panel (local) control. In order to program the SLMS it
must be addressed. Once addressed the SLMS enters the remote mode and
will remain in this mode even though the SLMS subsequently is unad-
dressed. In the remote mode the SLMS f. ont panel is disabled except
for the LOCAL key. Pressing the LOCAl key returns the SLMS to local
control. The LOCAL key may be disabled by sending the HP-IB command
Local-Lockout.

5-85 The HP-IB command Go-To-Local may be sent at any time to return
the SLMS to local control.

5-86 SLMS RESPONSE TO GO-TO-LOCAL

5-87 The SLMS will respond to the HP-IB Go-To-Local command when it is
a listener. In the local mode the front panel keyboard is enabled and
all switches assume their physical position.

5-88 SLMS RESPONSE TO THE PARALLEL-POLL MESSAGE

5-89 The SLMS does not respond to the HP-IB Parallel-Poll command.

5-90 PROGRAMMING NOTES

5-91 The sequence in which functions are set up should be the same as
that 1sed when the SLMS is operated manually via the front panel.

5-92 The SLMS can only be programmed when it is halted. If the SLMS is
making a measuremen. and a key or switch programming code is sent, the
SLMS will halt.

5-93 The SLMS must be addressed to talk with the appropriate talk ad-
dress before it can output messages onto the HP-IB., The SLMS has three
separate talk addresses, each talk address being used for a different

message type.

Talk address No 1 -~ Used to output measurement data and error codes.
This Talk address is used for all messages which
originate from the setting of either the front
panel PRINT switch, internal switch 1 (Printer
Message Format) or transmission of the PRINT code.

Talk Address No 2 - Used to output mesiages to a Frequency Syn-
thesizer. This talk address is used for all mes-
sages which originate from the setting of the GEN
TRACK switch to either of the BUS positions.

Talk Address No 3 - Used to output messages to a HP 37461A CRT Dis-
play. This talk address is used for all messages
whicr originate from the sending of the CRT enable

code.
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5-04 Any of the three talk addresses may be uged during a serial poll to enable the
SLMS to transmit its status byte.

5-95 Each time the SLMS requires a talk address to output a megsage onto the HP-IB .

it will request service (set SRQ). The SLMS's response to a serial poll will indi-
cate which of its talk addresses it requires,

5-96 There are two HP Publications available which give information on using the
SLMS with the HP 85A Personal Computer and the HP 9825 Desktop Computer; they are
as follows:

(1) Programming Note - Operating Guide for the 37M46A SLMS with the HP 85A Personal
Computer (Part Number 5953-668T).

(2) Programming Note - Operating Guide for the 37h6A SLMS with the HP 9825 Desktop
Computer (Part Number 5953-6688).
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Controls, Connectors and Indicators

SECTION VI
CONTROLS, CONNECTORS AND INDICATORS

6-1 INTRODUCTION

6-2

This section gives a complete description of the function of

each control, and the significance of each indicator. Figrre 3~1
identifies all front panel controls, connectors and indicators.
Figure 3-2 identifies all rear panel controls, and connectors. The
number opposite each control, connector and .ndicator in Figure 3-1
and 3-2 correspond to the numbers oppesite the description in this
section.

Note:

Unless otherwise stated pressing any of the control keys will
put the 3746A in the HALT mode (LED on HALT key lit} until

new data is =ntered or a new measurement sequence is initiated

and the MEAS key is presc:d to start a new measurement,

6-3 CONTROLS (FHONT PANEL)

l.

POWER: Switches power to the 3746A from STANDBY (STBY) to ON
or ON to STBY. In the STBY position power is still supplied to
the oven used in the Master Oscillator (to maintain it at

operating temperature) and to the non volatile memory. The +/-15.5V
rear panel dc POWER SUPPLY OUTPUT is also ON in t.ue STBY position.

PLAN SELECTION: These three switches select the relevant BELL
or CCITT FDM plan. Section VII contains information which will
enable the switch positions to be determined for any required
plan. Plans relating to the BELL system are marked in blue.

BELL PLAN SELECTION

U600-L600: Set according to the formation of the firsc master-
g:oup.

MMX1-MMX2: Set according to the formation of the multiplex.

MASTER GPS: This switch is used to set an upper limit on an
FDM scan or an FDM entry, and should be set according to the
system under test, The four switch positions provide for 1.5
mastergroups (up to 960 channels), 2 mastergroups (up to 1260
channels; and ¢ mastergroups up to 3660 channels). The setting
of this switch does not affect the tuning range of the FREQ
key or Spectrum sweeps,

CCITT PLAN SELECTION

1A, 2, 1B: Set according to the formation of the multiplex.

6-1
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6-2

SYSTEM BW: This switch is used to set an upper limit on the
bandwidth of an FDM Scan or an FDM entry and should be set to
correspond to the bandwidth of the system under test. The four
switch positions provide for approximate bandwidths o. 4MHz
(up to 960 channels), 6MHz (up to 1260 channels), 8MHz {up to
1860 channels), and 12MHz (up to 2760 channels). The setting
of thi:, switch does not affect the tuning range of the FREQ
key or Spectrum sweeps.

PILOT: The two group pilot (GRP) positions specify the fre-
quency of the basic group pilot, either 84.08kHz (84 ) or
1040.8kHz (104 ). In either of these standard group pilot
settings the following frequencies are specified for the other
reference pilots,

BELL cciTT
Basic Supergroup 315.92kHz Basic Supergroup 411.92kHz
Basic Mastergroup 2840kHz Basic Mastergroup/
Hyperaroup 1552kHz
Basic Supermaster-
group 11096kH=

The VC position of the Pilot switch enables the 3746A to per-
form a level measurement at the Virtual Carrier frequency of
any part of the selected plan. The 3746A will tune to the
Virtual Carrier of the lowest FDM level specified in the FDM
display. '

The Non-Standard (NS) position of the Pilot switch selects the
content of Non-Standard Pilot (NS PILOT) Register; see
description of [NS PILOT] key.

[SMG], [HG/MG], [S8G], [G], [CH], (FDM Description Keys): These
keys are used in conjunction with the Numeric keys to enter
FDM descriptions which tune the 3746A to a specific channel,
group, pilot etc within the multiplex under test.

CH, G, 5G, MG, HG and SMG are abbreviation of channel, grnup,
supergroup, mastergroup, hypergroup and supermastergroup
respectively.

For CCITT the {HG/MG] key defines either a 15 supergroup
assembly, often called a Hypergroup, found in plans 2 and 1B,
or defines a 5 supergroup assembly, commonly known as a Master-
group, found in plans 1A and 1B. The [SMG] key defines a 3
mastergroup (15 supergroup) assembly, commonly krown as a
supermastergroap and found in plans 1A and 1B.
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Note: The [SMG] key does not apply to Bell plans or to CCITT
plan 2,

A £full FDM description will tune the SLMS to the specified
channel within the multiplex under test. If no channel number

is specified then the 3746A will tune to the pilot of the lowest

segment specified.

If the FREQ/FDM display is in the frequency mode, then pressing

any of the FDM description keys wvill change the display to the

FDM mode. The required FDM description may then be entered by

pressing cach FDM description key 'n turn (a “-" will appear

on the display) and using the numeric keys to enter the descrip-

tion. The order in which each level in the FDM display is specified

is not significant.

(1], [2],13], (4], 5], [6], (7], [B], [9],[10] {Numeric Keys):

These Keys are used to specify the numbers to be entered
into the various registers within the 3746A. Pressing these
keys while the 3746A is in the Measurement mode will have no
effect.

[.] (Decimal Point}): Normally used together with the numeric
keys to specify the numbers to be entered into the various
registers within the 3746A. The decimal point key can also be
used to Fix the FDM level at any poirnt in the Multiplex. If
during the entry of an PDM description the decimal point is
pressed after the entry of an FDM segment, then the decimal
points in the FDM Display at this level and above are
illuminated. The decimal points signify that these FDM levels
will be fixed during a Scan sweep, confining the sweep to that
part of the multiplex below these Fixed levels. The fixing may
be removed by re-entering the lowest fixed level.

[CLEAR/SET]): Has the following uses:-

(1) Clears all displays and clears Access Switches. Does not
clear the contents of any of the registers.

(2) Used in conjunction with the numeric keys to specify the
Access Test Point number when the 3746A is being used
with Access Switches.

(3) Used in conjunction with the Transfer [TR] key to perform
certain transfer sequences - see description of [TR] key.

[TR]: Pressing the Transfer Key initialises a variety of
measurement functions depending on the key sequences that
follow. A list and brief description of each Transfer Sequence
,1s giveu below, More detailed information on the use of the
Transfer Key is given in Section III,
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TRANSFER SEQUENCES

[TR]

[TR]

[TR]

{TR]

[TR]

[TR]

{TR]

(TR]

[TR]
[TR]

[TR]

[TR]

[TR]

6-4

{(+] [dB/dBm]

[~] (dB/dBm]
[dB/3Bm]

[dB/dBm]} [MEAS]

[SPECT] ([MEAS]

[SPECT] [+]

[SPECT])

[SCAN] [MEAS]

[SCAN] [+] [MEAS]

[SCAN] [-]1 [MEAS]

[REF]

[STEP] [number]

(FDM description)

[MEAS]

(-1 (MEAS]

Turns equalizer on: when a measurement
is performed, correction is applied
according to the results of the
equalization cycle,

Torns equalizer off,

Sets a compatible Tracking Generator
(33308, 3335A, 3336A/B) to the level
in the Reference Level Register.

Performs the equalization cycle:

A spectrum measurement is performed
at IMHz intervals between 500kHz and
31.5MHz and the results stored for use
by the equalizer routine.

Cont}nues spectrum measurement from
current frequency in the same direction
as previous spectrum,

Continues spectrum measurement upwards
from current frequency.

Continues spectrum measurement down-
wards from current frequency.

Scans from FDM limit, in the same
dijection as previous scan.

Scans upwards from FDM Start point.
Scéns downwards from FDM Stop point.
Transfers current level reading to the

Reference Level register.

Enters frequency by which entire FDM
plan is shifted. Number may be preceded
by [- ] if negative offset required.

Modifies a stored FDM plan by the
addition of recognised segments (see
Sections III and VII).
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Resets the FDM plan to that indicated by
plan switches. Start and stop points also
reset (but not information held in the
FDM skips register). If the 3746A was in
the frequency mode then this sequence
should be followed by pressing one of the
FDM description keys to bring forward the
FDM registers.

For certain measurements it is important to be able to select correct
demodulation of the sidebands, ie., upper (erect) or lower (inverted)
- see Section III. The following two transfer functions permit selec-
tion of upper or lower sideband demodulation:

{TR] [LOWER]

[TR] [UPPER]

[TR] [LOCAL]

{TR] [COUNTER] [MEAS]

[TR] {11 [0]

followed by:
[+]

(-]

[SMG] [number]
[HG/MG] [number]
[SG] [number]

{CLEAR/SET]

Set to lower sideband.

Set to upper sideband.

If 3746A is controller (rear panel CNTRLR
switch ON) then display shows which peri-
pherals instrument is configured for,

1f not controller, (rear panel CNTRLR switch
OFF) then display shows current HP-IB listen
address in decimal and octal,

Measures input frequency and retunes to
that frequency.

Displays first FDM skip description.
(30 available)

Steps un to next FDM skip and increments
Register Pointer.

Steps down to next FDM skip and decrements
Register Pointer.

Enters supermastergroup Zor current skip.
Enters mastergroup for current skip.
Enters supergroup for current skip.

Deletes current skip and enters terminator
if less than 30 skips have been entered.
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[TR] [1] [1]

followed by:

[+]

(-]

[number}

{.]
[CLEAR/SET]

[(TR] {1] (9]
followed by:
{FREQ/FDM]

[STOP]

(START]

Displays first stored frequency {145
avallable) and sets Register Pointer to
001 in Test Point Display.

Steps up to next stored frequency and
increments Register Pointer.

Steps down to next stored frequency and
decrements Register Pointer.

Enters frequency at current Register Pointer
position.

Enters decimal point,
Enters terminator at current position,

indicated by “End” in the display.

Displays time (hours, minutes, seconds)

Displays date (day, month, year).

Stops the clock.

Starts the clock.

[SMG]) [number] Enters hour/day (also stops the clock).

[SG] [number]

{CH] [number]

[TR] [2] [9]

[TR] [6] [0]

[TR) [6] (1]

6-6

Enters minute/month (also stops the
clock).

Clear seconds/enter year.

Measures, displays and prints frequency
and level of calibration signal.

IF 3746A is controller, turns HP-IB messages
to 37461A Display off (overides rear panel
CRT switch setting). If 3746A is not con-
troller, overides CR1 and CR0O messages.

Enables HP-IB messages to 37461A Display but
does not overide rear panel CRT switch sett-
ing or CR1/CRO messages. The 3746A Powers
on in this condition,
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Note:
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[71 [Q) Displays which options are fitted and con-
figuration of chart recorder (current (I)
or voltage (U)).

[CLEAR/SET] Forces a total reset. All memory including
non-volatile memory cleared (year on clock
also cleared).

CAUTION
Do not press (TR) {CLEAR/SET) if the 3746A has Random Frequencies,
FDM Skip etc stored in the Non-Volatile Memory which are to be retained.

Because key sequence TR CLR/SET clears all the internal registers,

the settings of the rear panel switch bank are lost, making the

HP-IB Address 00, and losing all control capabilities. These

functions and correct HP-IB addresses can be restored by setting
the POWER switch to 3TBY and then to ON. The year setting of the
internal clock also needs re-setting, see paragraph 3-135.

[+¢: !-}]: These keys have the following functions:

(1) To indicate the sign of the value entered into the Refer-
ence Level Register,

{2) In the Frequency mode pressing either [+ ] or [- ] will
" change the frequency to which the 3746A is tuned by an
amount equal to the content of the Step Size Register and
in the direction indicated. If either key is held dep =2ssed
then the SLMS will step continuously in the direction
indicated.

(3) IE the 3746A is halted during either a Spectrum or Scan
sweep, then pressing either {+ ] or [- ] will tune the
. 3746A by an amount equal to the content of the Step Size
Register for Spectrum sweeps and in steps of the lowest
specified FDM entry for Scan sweeps.

Note: The use of {+ | or [- | to step a Scan or Spectrum
sweep manually is only possible when the GEN TRACK
switch is in the OFF position.

(4) Used in some of the Transfer Functions - Sec Transfer [TR]
key.

[MEAS], [HALT]: Either starts a measurement or hxnlts a measure-
ment. The majority of keys interact with the [MEAS] key and
will cause the current measurement to Halt. Pressing any of
the following keys will NOT halt the current measurement:

All numeric %eys, [FREQ/FDM], [d4dB/dBm}, [AVE]

6-7
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11.

12.

13.

14,

15.
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[SCAN]: Initiates a series of measurements on either channels,
pilots, group powers, supergroup powers, carrier leaks or inter-
supergroup noise slots. The scan starts at the FDM segment
specified by the FDM display and proceeds by stepping the lowest
FDM entry specified. The Scan Sweep will not proceed until the
[MEAS] key is pressed.

The [SCAN] key is also used in some of the Transfer Functions -
see Transfer [TR] key.

[SPECT]: 1Initiates a series of level measurements which begin
at the frequency held in the [START] Frequency Register and
stops at the frequency held in the [STUP] Frequency Register.
The frequency is incremented a2fter each measurement by an
amount equal to the number held in the [STEP] Size Register.
The Spectrum Sweep will not proceed until the [MEAS)] key is
pressed.

The [SPECT] key is also used in some of the Transfer Punctions
- see Transfer [TR] key and in H.iqn and Low Level search measure-
ments, see paradqraph 3-173.

[SG/GP POWER]: (Option 01l Only) Pressing this key when a

group is specified in the FDM display will tune the 3746A to
the mid-frequency of the specified group. When the [MEAS] key

is pressed the group power level will be continuously moni-
tored. Similarly LIf the lowest FDM segment specified is a super-
group then pressing the [SG/GP POWER] key followed by (MEAS]
will continuously monitor the supergroup power level.

Note: There is no supergroup filter - supergroup powers are
calculated by taking the log average of 5 group power
measurements.

Group and Supergroup powers can also be scanned - see [SCAN]
key.

[INPUT POWER]: Pressing this key followed by [MEAS] will con-
tinuously monitor and display the Total Input Power. During
this measurement the Prequency/FDM Display will be blanked.

[NSPILOT]: Pressing this key displays the contents of the Non-
Standard Pilot Register and allows new data to be entered.

The [NS PILOT] key is used in conjunction with the PILOT switch
which should be set to the NS position.

The content of the Non-Standard Pilot Register is applied as an
offset from the frequency of the virtual carrier of the lowest
specified segment in vae FDM Display. For example, if the FDM
display is specifying a group, then the content of the Non-
Standard Pilot Register is treated as the frequency of the basic
group pilot. The 3746A will tune to the frequency that this
pilot will occupy in the group specified,
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17.

18.
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The Non-Standard Pilot Register can also be used to perform
other FDM measurements such as Intersupergroup Slot Measure-
ments and Channel Signalling Tones ~ See Section III.

Note: Remember to set the PILOT switch to a position other
than NS when the Non-Standard Pilot Register is no
longer required.

[STEPl: This key displays the content of the Step Size Register
and permits new data to be entered.

The Step Size Register contains the frequency increment used
to step the frequency to which the 3746A is tuned during
Spectrum sweeps and manual tuning using the [+ ] and [~ ] keys,

The [STEP] Key is also used in some of the Transfer Functions -
see Transfer [TR] key.

[FREQ): This key permits the content of the Frequency Register
to be displayed and allows new data to be entered.

[START] [STOP]: Pressing either of these keys followed by the
[FREQ] key will display the content of the appropriate
Register - Start Frequency or Stop Frequency - and allows new
data to be entered. (See description of [SPECT] key.)

The Start and Stop registers may be loaded with FDM descriptions

in order to restrict a scan to part of an FDM plan (see Section
III and description of [TR] key).

These keys are also used in some of the Transfer Functions -
see Transfer [TR] key.

The Start and Stop Registers hold the frequency limits of
Spectrum sweeps and may be loaded as detailed below:

(a) by pressing the [START] or [STOP] key followed by the
[FREQ] key and keying in the required values using the
numer ic keys.

(b) When the FDM display specifies an FDM segment and [SPECT)
is pressed then the Start Frequency and Stop Frequency
Registers are loaded with the lowest and highest fre-
quenclies of the particular FDM segment specified.

{c) When [SCAN] is pressed the Start Frequency and Stop Freqg-
uency Registers are loaded with the lowest and highest
frequencies that will be encountered during the scan sweep
(does not take account of entries made in Start and Stop
FDM registers). In certain circumstances, when the Non-
Standard Pilot Register is used, the range of a scan may
exceed the values held in the Start and Stop Frequency
Registers.

59
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20.

21.
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The Start Frequency and Stop Prequency Registers also govern
the x-axis calibration when the 3746A is used with the Model
37461A Display. The start of the x-axis corresponds to the
Frequency held in the Start Frequency Register, Full scale on
the x-axis corresponds to the frequency held in the Stop Fre~
quency Register,

[REF}: Pressing this key displays the contents of the Reference
Level Regist r and allows new data to he entered. Entries to

the Referencr Level Register are always in dBm, irrespective

of the state of the dB/dBm annunciator and may be either +ve

or -~ve values, If the 37461A Display is connected to the 3746A
then the reference level will be indicated by a short horizontal
line on the y-axis.

This key is also used in the Transfer Functions - see Transfer
[TR] key.

[UPPER], [LOWER]: Pressing the [UPPER] and [LOWER] key displays
the content of the Upper Limit Register and Lower Limit
Register respectively and allows new data to be entered.

Entries to these registers are always in dB”s relative to the
level held in the Reference Level Register and can be assigned
either +ve or -ve values. However, normally the Upper Limit
would be +ve indicating dB”s above the reference level and the
Lower Limit would be -ve indicating dB”s below the reference
level.

If the 27461A Display is used then the Upper and Lower Limit
Registers will govern the Y-axis calibration. The start of the
Y-axis corresponds to the level set by the Lower Limit Register,
Full scale on the Y-axis corresponds to the level set by the
Upper Limit Register.

These keys are also used in some of the Transfer Functions - See
Transfer [TR] key.

(dB/dBm]: This key changes the level displayed to dB”s if it was
previously indicating in dBm, or to dBm if it was previously
indicating in dB”s. Measurem ...5 made in dB“s are referred to
the level held in the Reference Level Register., An annunciator
to the right of the Level Display indicates whether the Level
Display is indicating in dB“s or dBm., Pressing this key will not
interrupt the measurement sequence.

This key is used in some of the Transfer Functions - see
Transfer [TR] key.
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FILTER [AUTO]. [48kHz}, (3.1kHz], (38Hz], [WTD]: These keys

select the measurement bandwidth. If the [AUTO] Key is selected,

the filter is automatically chosen and depends upon the meas-
urement being made. The chosen filter will be indicated by the
LED in the middle of the appropriate key being illuminated.

The [AUTO] key will select the 3.1kHz filter when tuning is by
means of the [FREQ] key. In Spectrum sweeps it will select, {f
possible, a filter whose bandwidth is greater than the step
size. In FDM measurements the [AUTO] key will select the 38Hz
filter for pilot measurements, the 3,lkHz filter for channel
measurements.

When Option 015 or 016 is installed the [WTD] Kkey will intro-
duce a weighting network into the demodulated voice channel,
prior to the level measuring circuitry.

{AVE]: This key used in conjunction with numeric keys [0}, [1]
and [2] determines the amount of signal averaging and hence
speed of measurement and the resolution of the Level Display
as follows:

[AVE], [0] - Level Display indicates to 1dB
[AVE], [1l] - Level Display indicates to 0.1dB
[AVE], [2] - Level Display indicates to 0.01dB

The time taken for each measurement is not fixed but depends
on the filter chosen and the difference in level between
successive measurements. Changes in the Averaging [AVE] key
will be read when the 3746A is in the measurement mode,
however a new calibration cycle will be initiated shown by CAL
appearing in the J.cvel Display.

Note: Measurement resolution is restricted to 0.1dB when I/P
POWER, 48kHz, WTD or notch filters are selected.

GENTRACK: This switch has four positions, three of ‘'hich
govern interaction of the 3746A with a suitable external
signal generator/frequency synthesiser. The fourth position
provides a receiver only mode of operation.

OFF - Is normally selected when monitoring an FDM system.
In this mode only 3746A interval considerations will

determine the measurements and measurement rate used.
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BUS STAB - After two consecutive measurements within 1dB of each
othexr [AVE] (0], 0.24B [AVE] [l], or 0.05dB [AVE] [2]
and within the limits entered, the 3746A r:tunes to
the next point in the sweep. If the 3746A is configured
as an HpP-IB controller, it outputs on the bus, a mess-
age to retune the Frequency Synthesiser to the next
point in the swe:p. If not configured as a controller,
an HP-IB SRQ .s generated,

BUS LIM - After two consecutive measurements within the limits
entered, the 3746A tunes to the next point in the
sweep. If the 3746A is configured as an HP~IB con-
troller, it outputs on the bus, a message to retune
the Frequency Synthesiser to the next point in the
sweep, If not configured as a controller an HP-IB SRQ
is generated.

0/LP - Open Loop is selected when the 3746A is required to
track the frequency of a stepping Signal Generator.
After two consecutive measurements within the limits
entered, and 1dB of each other [AVE] [0], 0.2dB [AVE]
[l] or 0.05dB [AVE] [2] the 3746A retunes to the next
point in the sweep.

25. LIMITHALT: When switched to ON the 3746A will Halt at the
current measurement when a Limit Alarm is given, as determined
by the setting of the LIMITS switch. The measurement will not
proceed even if the zignal level returns within limits and will
only proceed when [MEAS] is pressed.

26. MEASUREMENT: This switch has the following two positions.

CONT - Measurement, Spectrum or Scan Sweep is carried out
continuously until either the [HALT] key is pressed
or one of the other front panel controls which cause
a measurement to Halt is pressed.

SINGLE - For Spectrum sweeps, the sweep starts from the fre-
vency held in the Start Frequency Register and
reverts to the HAL" mode when the frequency held in
tt 2 Stop Prequency Register is reached. For a Scan
sweep, the swee starts from the PDM level defined
in the FDM display and reverts to the HALT mode when
it reaches the FDM level held in the Stop Register.

For any other measurements a single measurement will
be made before the 3746A reverts to the HALT mode.

27. LIMITS: Determines which, if any, of the out of limits indi-
cations cause a Limit Alarm, Chanaes in the setting of the
LIMITS switch will be read when the 3746A is in the measure-
ment mode.

6-12
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28.

29.

30.

31.

32.

33.

Controls, Connectors and Indicators

PRINTER: This switch controls the operation of a Printer con-
nected to the 3746A as follows:

LIM ~ The Printer will print only those measurements
which cause a Limit Alarm.

CONT - The Printer will print the result of every measure-
ment.
COMP - The Printer will print all Limit Alarm conditions

the firs* time through a Spectrum or Scan sweep. On
subsequent sweeps only changes in Alarm condition
between successive sweeps will cause a print out.
Srectrum sweeps with >1024 points or Channel Scans
are not permitted and will result in an error code
in the TFST-POINT Display.

TEHMINATION [750hm], [1500hm}, [6000hm): These keys select
between the 75 Ohm unbalanced input connector, the 150 Chm
balanced input connector or the 600 Ohm balanced input con-
nector. For Option 005 the 150 ohm balanced input is replaced
with 124 Ohm and 135 Ohm balanced connectors.

[FREQ/FDM]: Used to aiternate the FREQ/FDM Display between the
current FDM description (FDM annunciator lit) and the current
FDM frequency (FDM, FREQ and kHz annuciators 1lit).

This key can be presseua while the 3746A is in the Measurement
mode without causing it to revert to the Halt mode.

The [FREQ/FDM] key is also used in some of the Transfer
Functions - see Transfer [TR] key.

[COUNTER]: Pressing [COUNTER] [MEAS] will measure the frequency
of the input signal (subject to the specifications given in
Section I). This key is also used in the Transfer Functions -
see Transfer key [TR].

[IMP NOISE] : Used in conjunction with [TIME], [THRESH] and
[MEAS] keys to set up measurement parameters and initiate an
Impulse Noise measurement.

[TIME /¢ Jitter]: In Impulse Noise mode, pressing {[TIME] allows
the measurement period to be entered using the numeric keys. I1E
not in Impulse Noise mode, pressing [0 JITTER] selects the Phase
Jitter measurement mode. Three measurement bandwidths are avail-
able for phase jitter measurements, 20 to 300Hz, 4 to 300Hz and
4 to 20Hz. Bandwidth is selected by pressing the key to obtain
one of the following displays as required:

6-13
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34, [THRESHNWT]: In Impulse Noise mode, pressing [THRESH] allos the
threshold level (in dB relative to the reference level) to be
entered using the numeric keys. If not in Impulse Noise mode,
pressing [NWT] permits Noise with Tone measurements using a notched

filter.

35. [GAIN] : Pressing this key will Halt the current measurement and
display the internal GAIN of the 3746A, (in dB) between the 75
okm input and rear panel Audio Output, derived from the settings of
the various amplifiers and attenuators. To continue the measurement
sequence only the [MEAS] key need be pressed. The gain can be in-
cremented/decremented in 5dB steps by the [+ ] or [~ ] keys.

36. [LOCAL]: Used to return the 3° A from HP-IB control to Local
(Front Panel) operation - only if LOCAL LOCKOUT (LLO) is not

in operation,

37. AUDIOVOL: Regulates the audio output from the internal loud-
speaker and front panel jack.

6-4 INDICATORS

38, FREQ/FDMDISPLAY : When the 3746A is in the Halt mnde the
Display is used to indicate the content of the various freq-
uency and FDM 'regl .’ 2rs. In the measurement mod2 the ilispiay

: indicates the frequency or FDM segment to which the 3746A is
tuned.

39. TIME: Illuminated when [TR] [1] [9] is entered, to indicate
that the FREQ/FDM display is the 3746A Real Time Clock.

40, PILOT: Indicates 'that the frequency'to which the 3746A is tuned
is that of a pilot in the FDM multiplex.

41, ' FDM: Illuminated on its own when the FREQ/FDM display is an FDM
description. When the display is in the form of a frequency
related to the FDM plan, then the FREQ and kHz annunciators
will be lit in addition to the FDM annunciator.

1
1
'
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42.

Controls, Connectors and Indicators

FREQ: Illuminatel together with the kHz annunciator when FREQ/

FDM display is in the Frequency mode. See also description of

FDM annunciator,

43..t~: The triangular symbols indicate whether the channel to

which the 3746A is tuned is erect or inverted.

1 indicatec an erect channel in which the audio frequencies

from left to right,.

I~. indicates an inverted channel in which the audio frequencies

44,

45.

46.

47.

48.

49.

50.

51.

52.

increas2 from right to left.

kHz: See descriptions of FDM and FREQ annunciators. ,

STBY: Illuminated when the POWER switch is in the STBY position
- see POWER SWITCH descrigtion.

LEVEL DISPLAY: In the Measurement mode indicates the measured
level of the input signal at the current frequency or FDM
description indicated on the FREQ/FDM Display. In the Halt mode
it enables the content of the various Level Registers (REF,
UPPER, LOWER) to be displayed.

Also used with various options to display Phase Jitter, Impulse
Noise Thresholds etc - see descriptions of [IMP NOISE] [TIME/O

JITTER] and [THRESH/NWT] keys.

EQLZD: TIlluminated when [TR] [+] [dB/dBm] Key sequence is
pressed indicating that equalization coefficients are Ddeing
applied to the measured levels. The equalization coefficients
are stored during the equalization cycle, initiated by pressing

[TR} [dB/dBm] [MEAS].

OVEN: Indicates that the oven used in the Master Oscillator is
not at its operating temperature (Option 013 orly).

L LIM/U LIM: Indicates that the current measurement is outside
the limits held in the UPPER and LOWER Limit Registers.,

pk -pk: Illuminated when Phase Jitter measurement is initiated
- see [0 JITTER] key description.
I

dB/dBm: Indicates the units in which the measured level is
displayed. When the dB annunciator is lit the measured level
is displayed relative to the level held in the Reference level

Register.

STATUS: Indicators display status of the instrument when
Operating via the HP-IB ie, REMOTE, LISTEN, TA.K and SRQ -~ See

Section V.,
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53.

6-5

54.

55.

56.

57.

58.

6-6

59.
60.

61.

62.

TEST POINT DISPLAY: This display is used for the following
functions: -

(1) Displays test point selected using numeric keys
i when the 3746A is used with an Access Switche(s).

(2) Displays Error Codes - See section VII.

(3) Used as a Register Pointer for FDM skips and stored
frequency facilities.

CONNECTORS (FRONT PANEL)

75 0hm (UNBALANCED): Accepts input signals up to +20dBm, 50Hz to
32MHz.

1500hm (BALANCED) or 124/135 Option 005: Accepts input signals
up to 04dBm.

Frequency Range - 150/135 Ohm, 10kBz to 2MHz
. ' 124 ohm, 1l0kHz to 12MHz.

600 Ohm (BALANCED): Accepts input signals up to 0dBm, 5Gdz to
100kHz.

PROBE POWER: Supplies power to Hewlett-Packard Model 15578A
Active High Impedance Probe.

PHONE: Jack Plug connector for headphone monitoroing of demodula-
ted channel.

CONNECTORS (REAR PANEL)
Input power connector. (see Section IT Installation).

Input power, voltage and fuse selection. (see Section II Installa-
tion)

HP-IB CONNECTOR:* Hewlett-Packard Interface Bus (HP-IB) connector.

When operating on HP-IB with an external controller the first
five switch positions determine the Instrument Address. When
the 3746A is acting as controller these switches configure the
3746A to drive various peripherals via the HP~IB (see Section
Iv).
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63.

64.

66.

68.

69.

73.
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Controls, Connectors and [ndicators

TEST POINT SPEED: Used when 3746A is connected to an Access
Switch(es) and set to coincide with the speed selected on the

Access Switch(es).

10MHz OVEN: (Option 013 only) Provides a 10MHz output f£rom the
3746A Master Oscillator. The output level is nominally 0dBm
into 50 Ohm. Normally linked to 10MHz REF INPUT.

10MHz REF: Allows an external 10MHz Reference signal to replace
the 10MHz signal from the internal oscillator. The 10MHz Refer-
ence input signal level should be within -3 to +20d4Bm into

50 Ohm. If the instrument is fitted with Option 013 then this
input is normally linked to the 10MHz OVEN OUTPUT.

10MHz: Provides a 10MHz output from the 3746A internal oscilla-
tor at an output level selectable internally, of either +6dBm
into 50 Ohm or -30dBm into 75 Ohm (=mee Section II Installation).

TRACKING GENERATOR: (Option 012 only) Provides an output which
tracks the frequency to which the 3746A is tuned. The output
level is nominally -10dBm into 75 Ohm.

TEST POINT: : Provides CONTROL OUTPUT for connection of Access
Switch “Twisted Pair” and POWER SUPPLY OUTPUT for supplying
+=-15V dc to one Access Switch.

CHART RECORDER: Provides either current or voltage output
drive (internally selectable - see Section II) suitable for
connection to an external Chart Recorder or Meter. Qutput is
proportional to measured level of 3746A input signal (after
entering within dynamic range). Dynamic range is +/-3dB corres-
ponding to +/-3V DC for voltage dirve and 0 to 5mA for current
drive.

AUDIO: Provides Demodulated Voice Channel Output on Jack Plug
connector, Output Level is 0 to -7dBm into 600 Ohm balanced.

AUDIO: Same as 70 except connector is Siemens 3 Pin.

PHASE JITTER: Provides access to the sidebands on the demodula-
ted lkHz tone, 4Hz to 300Hz - as selected by the {0 JITTER) key
- to allow external analysis.

BRIDGED - ALL INPUTS: This key is fitted to all instruments on
and above serial numbers 2405U-00412. Pressing the key selects/
deselects the BRIDGED inputs. 1In the Bridged state, all inputs
are configured to a high impedance state suitable for making
measurements in FDM systems with unprotected monitor points.

A switch A60S2 (8) located on the Controller assembly (A60)

il

LTI R | R

wlobingal ||iﬁl||| i\ na .‘H\Il\.\

— , :

2an be pre-set to determine the "wake-up" mode of the instrument.
JEf A60S2 (8) is set to the “ON” position the ipstrument will have
211l inputs in the BRIDGED state at power on. If A60S2 (8) is OFF
the instrument "wakes-up" with all inputs in the TERMINATED mode.
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7-1 INTRODUCTION

Appendices

SECTION VII

APPENDICES

7-2  This section of the manual contains information on Error Codes and FDM plans,

7-3 ERROR CODES

7-4 If the operator attempts to make an invalid measurement or if incorrect data is enter. 4 via the key-
board, an error will appear in the TEST-POINT Display. In addition, some internal circuit conditions
and test programs will cause an error code to be displayed, The significance of each error code is explained

belaw,
STEP, FRACTIONAL
0 N and SUM LGOPS
UNLOCKED*

*Refer to Service Manual.

1 FREQUENCY TOO
HIGH

N

LEVEL OR THRES-
HOLD QUT OF
RANGE

(%)

EO1 Reference Fre.,.2ncy loop unlocked

EQ2 Step Loop unlocked

EQ3 Fractional N Loop unlocked

EQ4 Sum Loop unlocked

EQS Step and Fractional N Loop unlocked

EQG Step and Sum Loops unlocked

EQ7 Fracdonal N and Sum Loops unlecked

E09 Step, Fractional N and Sum Loops unfocked

E11 Frequency entry too high

E12 Start Frequency too high

E13 Stop Frequency too high

E14 Step Frequency too high

E15 Non-Standard Pilot Frequency I high

E16 Attempt to tune to a frequenc  hich is too high
E17 Stop Frequency less than Start t 2quency

E24 Attempt to measure Random Frequencies when
array empty

E31 Reference Level too high or too low
E32 Upper Limit too high or too low
E33 Lower Limit too high or too low
E35 Attempt to select option not fitted
E36 Threshnld gr-ater than +20dBm
E37 Threshoid )0 'ow

E39 Undefined rast function selected
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4 FDM ENTRY
TOO LOW
FDM ENTRY NOT

5 CONSISTENT WITH
PLAN

6 FDM ENTRY
TOO HIGH

7 ‘ FDM EXECUTION
ERRORS

8 LIMIT COMPARISON
AND HP-IB ERRORS

*Refer to Service Manual

3
?
?
?

E41 Channel entry too low

E42 Group entry too low

E43 Supergroup entry too low

E44 Hypergroup/Mastergroup entry too low
E45 Supermastergroup entry too low

ES1 Channel entry inconsistent with plar

EB2 Group entry inconsistent with plan

EB3 Supergroup entry incansistent with plan

EB4 Hypergroup/Mastergroup inconsistent with plan
ES5 Supermastergroup inconsistent with plan

EG1 Channel entry too high

E62 Group entry too high

E63 Supergroup entry too high

E64 Hypergroup/Mastergroup entry too high
EB5 Supermastergroup envy too high

L. /0 FOM artay all zeros

E71 Mixed dashes and numbers in FDM entry

E72 Dash present in FDM entry during scan

E73 Zero in Group position during group power
measurement

E74 Numbers interspersed with zeros in FDM entry
E76 Channel not zero during group power measure-
ment

E77 Dash in FDM Qualifier, FOM Start or FDM Stop
entries

E78 Imbalance in Start and Stop FOM descriptions
E79 FDM plan switches changed since initial scan cycle

EBO Limit Comparison Store overflow {more than
1024 points)

EB1 Unidentified SRQ during seria! poll of HP-IB
Extender

EB82 HP-1B cable not connected or all Switches set to 1
E83 Controller conflict {on power-up REN hold low)
E84* HP-IB IiOM check-sum incorrect

E85 lilegal ASCII string

EB6* HP-IB board running test 00

EB7* HP-1B board running test 1

E38* HP-1B board running test 2

EB9* HP-IB board running test 4




1' A/D, AUTORANGING,

an 9 OVERLOAD AND
CALISBRATION

1 ERRORS

*Reter to Service Manual

7-5 FDM PLANS

Appendices

E90* A/D not ready within specified maximum time
(level)

E91* A/D not ready v ithin specified maximum time
{counter)

E92 No tone, or tone outside 1010Hz + 50Hz

E94 Overload, signal above +20dBm (798) or OdBm
{other [/Ps)

E95* A/D data is not BCD or board not plugged-in
F96* Unable to autarange after 20 attempts

EQ7* Calibration signal is out of range

EO8* Overload detected with no [F gain

=
L 7-6 The 3746A has both CCITT and North American (BELL) FDM plan arrangements stored in memory.
The required plan is selected via the front panel PLAN switches,

CHANNEL

GROUP

==~/ NADDAN

SUPERGROUP

GROUP FILOT

7-7 CCITT plan structures are illustrated in Figures 7-1 to 7-10. BELL plan structures are illustrated
in Figure 7-11 to 7-21. The following graphical symbols are used in both sets of plans,

MASTERGROUP/RYPERGROUP
SUPERMASTERGROUP

ERECT FDM SEGMENT (FDM Segment in which the frequency in-
creases with increasing audio frequency)

INVERTED FDM SEGMENT (FDM Segment in which the frequency
decreases with increasing audio frequency)

SUPERGROUP PILOT
MASTERGRJOUP/HYPERGROUP PILOT

SUPERMASTERGROUP PILOT

7-3
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Note 1: This plan can be modified to include supergroup 1 as illustrated by pressing [TR] [Any FOM )
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Note 1: This plan can be modified to include supergroup 1 as filustrated by pressing [TR] [Any FOM
keyl [SG] [1]. To cancel this modification press [TR] [Any FOM key] [SG] (0],

SUpft’iJlﬂup , may bﬂ furfht?! I?xff!’}(fﬂd {0 fnc’lldﬂ group A by pff?s.ﬁ‘ng [G;’ !{8] aﬂe’ Lnu.’”'n
! q
[J ‘i] [ANVJ DM kﬂy] [SG] [’I. Jhe Sﬂucfmt? [+]] Supmgmup , W’.” ﬁ]t‘m be as S’(UWH bUIOW.

Note 2: All fraquencles specified in kHz,
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Note 1 This plan can be modified to include supergroup 1 as illustrated by pressing [TRI [Any FOM

key] {SG] [1]. To cancel this moditication press [TR) [Any FOM key] (5G] (0]

Supergraup I may be further extended to include gronp A by pressing (Gl 18] atior entering
[TRI] [Any FOM key] [SG] [1]. The structure of supergroup 1 will then he as shown below.

Nate 2: All Irequencies specified in kHz,

Note 3! Selection of 18MHz plans is covered in Sections 11 and 111,
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NOTE 1

The following modifications can be made to this plan:-

Supergroup 12 can be introduced into the first mastergroup by pressing [TR] [Any FOM key] [SG]
{11 [2], This madification is illustrated in the plan,

Supergroup 11 and 12 may be intraduced inta the first mastergroup by pressing [TR] [Any FOM key]
[SG] [1] [1]. The formation of these supergroups fs fllustrated in Figure 7-11 below.
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Figure 7-11 Supergroups 11 and 12

The first mastergroup can be replaced by the first ten supergroups in a CCITT hypergroup, by pressing
[TR] [Any FOM key] [SG] [1] [0]. The formation of this mastergroup Is llustrated in Figure 7-12 below,
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Figura 7-12 CCITT Hypergroup

Only one of these modifications is permitted at any one time, To cancel any of the above madifications
press [TR] [Any FOM key] [SG] [0],
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NOTE 1
' The following madifications can be made to this plan:-
l Supergroup 12 can he Introduced Into the first mastergroup by pressing [TR] [Any FDM key] /5G]
[1] [2). This madification Is ilustrated in the plan, . i
l : Supergroup 11 and 12 may be introduced Into the first mastergroup by pressing [TR] [Any FOM key/
| [5G} [1] [1]. The formation of these supergroups Is fllustrated in Figure 7-14 below: |
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I The frst mastergroup can be roplaced by the first ten supergroups in a CCITT hypergroup, by pressing ‘ "“_"'f
[TR] [Any FDM key) [SG] [1] [0]. The formatton of this mastergroup Is illustrated in Figure 7-16 below, '
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I Figure 7-16 CCITT Hypargroup
' Only one of these madifications fs permitted at any one time. To cancel any of the above modifications
press [TR [Any FDM key] [SG] [0]. f | . | | : Figure 7-16 MMX—2C (L4) 3600/3660 Channals
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NOTE |
The sollowing madifications can be made to this plan:-

Supergroup 12 can be introduced into the first mastergroup by pressing [TR] [Any FOM key! [SG)
1] 2], This moadificatton fs Mustrated n the plan,

Supergroup 11 and 12 may be introducad inta the flrst mastergroup by pressing [TR] [Any FOM key]
[8G! [1] [1]. The formation of these superaroups Is ustratad in Figure 7+17 below,

b—
1] [G FILRH

i |n I
[} n;

100 37 kHz

Figura 7-17 Supargroups 11 snd 12

The first mastergroup can be replaced by the first ten supergroups in a CCITT hypargraup, by pressing
[TR] [Any FDM key] [SG] [1] [0], The formatior of this mastergroup Is Hlustrated in Figure 7-18 below,
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Figure 7-18 CCITT Hypergroup

Only ene of these modifications is permitted at any one time, To cancel any of the above madifications
press [TR] [Any FDM key] [SG) [0].
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Manual Chinypes

SECTION V111
MANUAIL CHANGES

B=1 INTRODUCTION

B8-2 wile section containes information for adapting this manuul to instruments for
which the content does not apply directly,

§~3 MANUAL CHANGES

8-4 Mo adapt this manual to your instrument, refer to Table 8-1 and moke the
manual change listed for your iastrument serial number,

8-5 If your instrumeni serial number iz not listed on the title page of this
manuol or in Teble B-1, it moy be documented in o MANUAL CHANGES supplement, For
additionnl Information about serial number coversge refexr to INSTRUMENTS COVERED DY
MANUAL in Bection 1,

Tahle =1 Manual Changes

Serial Number Prefix | Make Change

23450
23200
23140
2250U

g

CHANGE A

Paga ¢-17.

Delete step 73, BRIDGED-ALL INPUTS
CHANGE B |
Pages 3-39/3-h1.

Delete paragraphs 3-173 to 3-188,
Delete pages 5-3 to 5-6.

Add pages 5-3 to 5-6 as follows,

8-1

e A Tk A o Py st e



Model 3746A

(CR) {LF)
smcugsﬁ SGEAGHCHHFREQ (K12 ) # KCOUNT (RIZ) #LEVEL (DBM) #LIMITS # # ADATED #§ § KPINE

{CR) {LF)
(CR) (LF)

{a) CCITT Plan Header

{CR) (LF)
Fa#AMGYSGHAGHCHRFREQ (KH2 ) & #COUNT (KHZ) KLEVEL (DBM) § LIMITS# # #DATER# k # T IME
{CR) {LF)
{CR) (LF)

{a) BELL Plan Hendar

Wherer (CR) = Carriage peturn
{(LF) = Line feed
# = Space

Notest 1, All codee are transmitted as ASCII chatacters,

2, The BLMS sets the HP-IB signal line EOI true while the last
character is:being transmittted to ipdicate end of message,

Figure 6- 1 80 Colunm) Printer Message Hander

5-3
B-2
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Mapual Changes

b TTH N ES6GGHCCHPFEEF . FFF§ ELEEE, EELNALLLL, DL ¢ W T INGwynpn /MM /Y o sl e MM L 65

{CR) {LF}

#eRouT

{(a) Format for all CCITT Planhe

Wb RHRNSSHGGHCCHEFEFF, LYFRBECELE, FEERLLLL, LLEE & - iN g o yDD/MM/YY R #HI MM 58
f&e0OUT
{CR) (LF) _
(b) Format for all Bell Plane
Wheret JJ = Supermactergroup FEFFF,FFF = Counter Frequency
HH = Hyper/Mastergroup  EEfE£L.EEf = Measurement Freguehcy
S8 = Supergroup LLLL,LL = Level Measurement
GG = Group f = Space
CC =& Channel (LF) = Line Feed
(CR} = Carriage Return
DD/MM/Y¥Y = Date as Pay/Month/Year
HHtMMSS = Time as HoursiMinutes:Seconds
Notest 1. All charnctere are transmitted as ASCII codes,
)
2, The SLMS mete the HP-IB sigpal line EOI true while the last
character in s string is being transmitted.
3, Parameters not defined in the current measurement will be
replaced by spaces; eg i{f non-FDM meagurements are being
made then no FPM data will be sent.
4. beadipa zeroe in the fregquency and level data will be replaced |
by spaces,
5, If the level measurement is a negative value, a - sign will
precede the level measurement.
!
6, FDM levels are all transmitted as 2 digit humbers with leading

2eros where appropriate, FDM levels not defined in ‘the current
plan will be replaced by spaces.

(18 il d5r 4 45 0ttt g o 3 ey teamr " SR e —

Figure 5-2 80 Column Printer Measurement Format

5-4
8-3




Madel 3746A

55
84

{CR} (LF)
SMGIMG
SMGIHG
i IMG

(CR) (LF)
(CR) (LF)

SCHHGHCIHIFREQ (KU2) # #TT'T'TER (DEG) # # #DNLEH i # # # #TIME

Hondar

i
(CR} (LF)

T LSS HGGHCCH EEEEE. FEFR RN EE2Z. 220 #DD/MM/YY# §HH MM1 S8

Wheret

JJ = Supermastergroup ELECELEEE

Maasurament

n

Measurement Frequency

Bl = Hyper/Masterqgroup 22,22 = Jitter Measurement
55 = Supergroup f = Space
GG = Group {LF}) = Line Feed
CC = Channel (CR) = Carriage Return
PR/MM/YY = Date as Day/Month/Year
HIIeMM:SS = Time as Hours:Minutes:Secondq
No@es: L. All characters are transmitted as ASCIT codes,
| 2. The SLMS sets the HP-IB sigpal line EQOI true
f while the last character in a string {s being
j transmitted,
' 3., Parameters not defined in the current measurement
: are replaced by spaces; eg if non-FDM measurements
{ are being made then no FDM data will be sent.
4. Leading zeros in the frequency and jitter data
will be replaced by spaces.
5. FDM levels are all transmitted as 2 digit numbers

with leading zeros where appropriate. FDM levels
not defined in the current plan will be replaced
by spaces,

Figure 6-3 — 80 Column Printer Phase Jitter Measurement Messpges
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Arranged alphebetically by country
UNJTED BTATES (Copl'd) ohlo

Habraska Hawlet) Packard fo,
Hewlelt-Packard . {1820 Carver Road
10824 Od Mot Rd,, Buita 3 CHCINNAT], Off AB242
OMAHA, NE 68154 Tel: 151% 001.0870
Tal; (402) 534-1813 CHEEM

CMNS Hewhet-Packaid Co,
New Jersay &5&0 Dl%fl Eﬁgo
Hewlelt-Parkard Co, e 10) 2437300
120 . Cariury flodd ACH.CM.CS ENS
PARAMUS, ) 07852 CH,CMGS )

Tel: {201) 265-5000 Hewleli-Packard Co,
ACH,CM.C5 ENP ggfu chppet Ave,
Hewlel-Packerd Ca, LIS, O 13229

PMSCATAWAY, 1) 06854
Tel. {201} 081-1109
MCHOM.CSE a

New Mr 123

{Hawdalt-§ Ldnid o,
11300 Lownas Bivd HE.

P,0, Box 11604 -
ALBUQUERQUE, hM A71IE

| Tel: 1605} <R 20

CHCSENS

New Yoiis /
Hewlelt-Fackwd Co,
& Computer Drivie South
ALBANY, RY 12205
Tel: (518) AGD- 1650
AGHLEMS
Hawiell-Packerd Co,
D500 Maln Slreel
P.0, Bax AG
CLARENCE, NY 14031
Tc'lii: (716) 7b0-8621

{ewdelt-Packatd Co,

200 Cross Keys Office Park
FARRORT, KY 14450
Tel: (716) 223-8050
CH.GH.CSEMS
Hewlalt-Packard Co,
7641 Henvy Clay Bivd,
LIVERPOOL, HY 13088
Tel: (315L451-1B20
ACHCMEMS
Kewlelt-Packard Co.

fio. 1 Pennsylvania Plain
65th Floot

O4th Biresl & Bth Avenug
MANHATTAN HY 10110
Tei: (212} §71-0B00
CHCSE" M’
Hawleli-Packad Co,

250 Weslchenter Avenue
WIHITE PLAINS, NY 10604
Tel: (914) 684-5100
CMCH,CSE
Hawleil-Packnrd Co,

3 Crossways Park West
WOODBURY, NY 11797
Tel: (518} 621-0300
MCHCMCSEMS

North Carclina
Jfewdelt-Packard Co.
5605 Roanne Way

P.0. Box 26500
GREENSBOAC, NC 27420
Ted; (919) 852-1600
ACH.CM.CS EMS

Ef: Nav. 25, 1063

675 DBrooksedge Bivd.
WESTERVILLE, OV 43081
YN LS E’
Hewlell-Packid Co.
330 Progress Nd,
DAYTOH, DI} AB440

Tel: istaLaso»azoz
ACHCME® MS

Qklehoms
lawlell-Packard Co,

304 N, Meridian, Sulle A
PG, Boxr 75600
OKLAHOMA CITY, OK 73147
Tel: (405) §486.6400

A* O E* MS
{jewiell-Packard Ca.

3040 5, 103(d E, Avenve, #100

PO, Box 35747
TULBA, OK 741563
Tel: {818} 665-3300
AHOHCSM®

Oragon
Hawielt-Packard Co.
B285 5. W. Pioneet Cowl
P.0, Box 328
WILBONVILLE, OR 87070
Tel: lﬁos& 662.8000
ACHCSE" MS

Pannsylvania
Jewlelt-Packard Co,
151 Zela Drive
PITTSBURGH, PA 15228
Tel: ME 782:0400
ACH,C5,E MP
lewleh-Packard Co.
2780 Monroe Bouleyard
P.0. Box 713

YALLEY FORGE, FA 10482
Tel: (25} 8657000
ACHCHE M

Soulh Carolina
Hewleit-Packaid Co.
Brookside Park, Suile 122
1 Hubison Way

P.0. Box 21708
COLUNBIA, BG 20221

Yel: (803) 722-0400
Hewleil-Packatd Ce,
Koger Execulive Cenler
Chesteifield Bidg., Suile 124
GREENVILLE, 5C 20615
Tel; (B03) 207-4120

Tannesses
Hewlelt-Packard Co.

224 Pelers Road, Sule 102
P.0. Box 2240
KNOXVILLE, TH 37622

Tel: (6158) 601-237%

A* CHMS

a G e e s A e e

Hawdell-Pachkard Co,
3070 Dieclors Row
MEMPINS, TN 30131
Tei; (001) 348:8370
MCOILMS

Texas
Hewielt-Packard Co.
4171 Hoith Mess

Suite C+110
ELPASQ, TX 70002
Tol: (G16) 533-3E65
CH.E" M5 *
Hewlelt-Fackard Co,
10535 Harwin Drive
P.0, Box 42816
HOUSTON, TX 77042
Tel: (713) 776-GA00
ACH.CM.CE.E NP
Hewlel-Packard Co,
030 E. Campbe¥ Rid,
P.0. Box {270
RICHARDEQH, TX 750060
Tel: (214) 231:610%
ACH.CM.CS EMP
Hawdeli-Packerd Co,
1020 Cenlrel Parkway Bouth
P,0. Box 32603

BAR ANTORIO, TX 78216
Tel: (512) 404.8335
CH,C5EMS

Utah

Hewleil-Packard Co,

3530 W, 2100

BALY LAXE CITY, UT BAT10
Tel: (80 1%074-1700
ACHCSEMNS

Virginla
Hawlell-Packard Co.
4305 Cox Road

GLEN ALLEN, YA 22060
P.0. Box 9669
RICHMORD, VA 23228
Tel: um& TAT 1760
A,CHCSENS

Washington
Hewletl-Packard Co.
15815 S.E, 37th Glreel
BELLEVUE, WA 08006
Tel: (206) 643-4000
A,CH,CM.CS EMP
Hewlell-Peckard Co,

Buite A

708 North Argonne Road
BPOLANE, WA 00212
Tel; (509) B22:7000
4,08

Wast Virginia
Hawlelt-Packard Co.
AG04 MacCorkle Ave.
P,0. Box 4207
CHARLESTOH, WY 25304
Ie'i‘ ém) §26-0482

Wisconaln
Hewiell-Packaid Co,

150 5. Gunny Elops Road
BROOKFIELD, W1 B3005
Tl ml% 784.8800
ACHCSE W

W g g

»

URUGUAY

Pablo Ferrando 5.A.C. e |
Avenids haks 2077
Casia de Correo 370

VENEZUELA
Nawlatt Prckard de Yenerueta A,
ORA jranevassal Los Ruices Nore
Fificlo Segre 1,24 8
Apariado 60033
CANACAS 1071
Tel: 230:4133
Telext 251046 HEWPACK
ACH,C5 EMSP
iawlell-Packard de Venezuels C.A.
Calie-72-Enlre 31 y 3Y, No. 3H-40
Edsficlo Ada-Evelyn, Local

8do 2646
4001, MARACNEO, Eslado Zula
Tel: (0G1) 60.304
] 4
Hewdell-Packerd de Veneruels G.A.
Cahe Vargas Rondon
Eaificio Geguros Catabobo, Pise 10

YALERCIA
Tel; (041) b1 385
CS,
Dloelecironica Meda C.A,
Cake Buen Pestor
Eal, Cols M-Piso 2 y Senv Solsng |
Boleila Norte
 Apartado 50710 CABACAS 10504
Tel: 230 84 41
Telex: 26518

ZIMBABWE

Fieki Yechnical Sakes
45 Kevin Rodd, North
PB. 3458
SALISSURY

Tel: 705 231

Telex: 4-122 R
GEMP

Juy 1583
Indicales maln office
HP disinbulors are prnted in lakes.

BR52-6800







