Errata

Title & Document Type: 4945A 1MHz Transmission Impairment Measuring Set
Operating Manual

Manual Part Number: 04945-90023
Revision Date: May 1985

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.agilent.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.

Agilent Technologies


http://www.agilent.com/
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'a'LIMITATION OF WAR’RANTY

inadequate maintenance by Buyer.

S SARETY

| : This product has been designed and tested according. to .International Sarety
e Requlrements To ensure ate operation end to keep the produ-.t safte, the tntormation
cautlons and warnings.in th]s manual must be heeded, .Refer to Srctlonl torl general

" satety coneideratione appllcabte to thls product A
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Hewlett-Packerd Co'npany certlfies that thls product met its published specificaiions
“ai the time of shipmont from the faclory. Hewiett-Packard further certifies that its
'calibratlon measuremenis are' traceable to. the United Stales National Bureau of

Standards, to the extent allowed by the Bureau's calibration facllity, and to the

; ."calibration facilities of other internatldnal Standards Org..nization membars,
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o WARRANTY

)
1

This hew.ett—Packard Instrument product is warranted against defects in material and

workmanship' for a period of one year from date of shipment. During the warranty
period, HP‘wlIl at its options either repalr or replace proc .te which prove ‘o be

| ‘,For Warranty service or repalr”thls product-must be returned to a service facility

deslgnated by HP. Buyer shalt prepay shipping charges 1o HP an¢ HP shall pay shipping
charges to return the product to Buyer. However, Buyer shall pay all shipplng charges,

. dutles, and taxes tor products returnad to HP from another country.

: HP warrants that its eottware and firmware designed by HP for use with an instrument
~will execuyls tts programmlng instructions when properiy. installed on that instrument.

HP does not warrant that the operation of the instrument, or sofiware, or firmware will
be uninterrupted or etror trée e : ‘ |

The tcrogoing warranty shall not apply to detects resulting from Improper or
Buyer-supplied software or, interfacing,
unauthorized modification or misuse operation outside of the envirormental

- _specifications for the product, or improper site preparation or mainteriance, No other

warranty is expressed or implied. HP sneclticaily disclaims the implied warrantieés ot
merchantability and fitness for a partlcular purpose ) -
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EXCLUSIVE RcMEDlES o U

.-| A o . !

)
The remedies provlded herein are buyer s sole and’ exclusive remedies. HP shall not be

liable jor.any direct, lnolrect special, lnctdental or ohsequentiat damages whether
based on contract, tort or, any other, iegal theory, A -
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I"Product maintenance agreements and other customer assistance agreements are .
., available for Hewlett-Packard products l"or any asslstance.,ccntact Jour nearest "
' ‘Hewlett-Packard Sales and Service’ Omce C
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ieditions. Update packagos may be issued between editions and contain replacement

S }and additiona pgéesltd be merged ‘into the manual by ‘the user.  Each update ‘page "
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CHAPTER I GENEF\AL INFORMATION Co
”\I . ..-|. 4.3! .. Y A - J‘: s o : | j ‘.’\ ‘r . .
4 ' A : ! : Lo
fi.;',‘*f?'?;,.,:—?:‘. S ”," o ! R . g l
{E 1.‘;.|‘“i}|:'“. . 'NTRODUCTION . i 4 : }::1‘1 »'i' ' :);: ' . E .1 E t\I
P This Qperating Manual contains Ainformation. required to install and operate the HP
© '+’ 4oUSA Tranmission Impairment Meastiring Set (TIMS). Figure 1-1 shows the HP h9h5ﬁ
& . and . the accessories eupplied h#ith the instrument. Throughout the remainder of this
o manual the BP; lf9h5A uill be referred to as the HP 1&9!45A or “he instrument
R 'Listed on the title page of this manual is a microfiche part. number" "his number
ST . ._cau be ‘used to order L4 X 6-inch mircofilm transparencies of this, manual. Each:
N m{icrofiche contains up to 96 phctc -duplicates of the manual pageb The microfiche
AR package aleo includes the latest Manual Ch: inges supplement. _"u i
l_ l-l‘? \.\ X . 5” . _‘ i . f' . . | ‘H N I.» | |
BT SPECIFICAT!ONS P S FR
- :7' B o -h\ . llr\l | ’:‘. ‘ ' L. P i :
. Instx*ument .specifications are listed in Ta.ble 1-1. These e’pacifications ara the

- instriment’s warranted performance. Supplemental characteristices’ erown in. italics

S " are. intended to provide information usei‘ul in applying the instrument by giving
o s typical, 4but .nen-warranted, performance paramqters. o , g

SR S’AFETY CONSIDERA:’FIONS ! g b R f o o ]
-l.'?j . o - -",-] . ; . K o ‘i . . L } i -f;lf ‘ ! i." . l;; i .
' ' This product is a Safety Class 1 instrument (provided with a protective earth

teminal) The instrument, and the manual should be: reVieued i‘or safety niarkings and
‘instructions before opera.tion. . SR

o 'N'SWPMENTS-CO‘-’EB;ED' BY THIS MANUAL i ?\ ‘
- S o : ' v ‘ ! : \
Byt . A . L

Attached to the instrument is a serial »numbe*' plate. "he serial number is in the
.form: - OOOOAOOOOO. It is in two parts; the first four digits and tae letter are the
: slerial prefix and the 1ast five digits are the suff ix. o )

_ 'l'he pxefix is the same for all 1dentical instruments; it charges only when a change
is ‘made to the instrument. The' anfrix howewver, is assigned sequentially and is
different for each instrument. The contents of this manual apply to instruments with
the serial number prefix listed under SERIAL NU'MBERS on the title page.
An inetrument manufactured after the print:.ng, da.te of this manual may have.a serial
 pumber prefix tha,t is not, listed on the title page. This unlisted serial number

~ prefix indicates:'the mstrument _is different from those, described’ in this manual.
’I'he manua.l for this newer instrumént is accdmpanied by al yellou Manual Changes

i : . . ) T
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b nug;plement

K

l.l

'3

1nstrument has' mounting :

bottonm panel. 'This allows
lreqt;ir ed. =A’ rack moq:jti gopt

g

' i, 7‘5
@his *nupplemnt conta..i,ns ‘
1.h‘e' manu;'.l o the newa}.»ihstn\men 3

wmast r;-sla.ve- provfs fons.

‘ iz\

'fbri

'hse on

LAt 'I'l‘ T . g ; . ! (' ) oy b Sl ":“".l‘,
A {'as. cur 'ent and accurate‘ a‘s possible. H wlett-”ackard rec.ommendsr o i
er*o icalﬂy request‘ the atest Ma\mall Chgméec au}:plemeat. Free bopies of : :
are, d.vaila‘b.m fro‘ Hewl-&;]tt-l’ackarri' : : ‘ i
. K e \: ‘.
I; . “ '
* 4y ’ ﬂ?' : 1]
(SN : L ! A < I"\. S
CAkIBHﬁPE{SELFicHECK softkeyj R IR
88 ] S‘.'L' PAEI‘I'ERN;aoftk\ey i ‘- oy [ R O
i o e . N L o “‘-.‘: L o .g,,'_ . , ) ‘. TN : ' ': i’j
idc\de wi&.J\. J.m shom a.t the bbttom of the CRT displuy. B LA
. ‘ : }r; , I A s ‘{‘,_ ,;;l-""" ,‘.’
ca !‘.f‘ul i b Ty :
5"']‘1 o : .l. o ! i .;’ SRR
| ‘.J t.,'l,;' L I.‘,,:‘u':'f R ;;
‘.. 2 ) : 3 1 : ,\,\‘\l ,( J‘-‘l . I\‘i‘ I“A“‘ i
TR multifunc'%ijon test sat that’ is) used to measu:Fe the quality of ‘l_li,a';'.‘ .

"and* widebdnd data com&nunica.tions channels. The - instrmnent ,is‘ T
‘roblem igolation on- high speed data.“_:ljtgansmissio circuits. * The g At
et on the rea.r ‘panel zmd ‘the right’ 'side, as well as on the''/, @
tha: .instrwxent to: belset ve“tically or horizontally as BRI
ign’. s’ ala’o. 1ab)p : ; P

ég‘hz SO a;x : n“

N

4-m.z'e circuits .

\

oth. diré'w:.dms, at‘, %ransmissmn ‘is /at one end,”of the

fd{rec

8 He wleitt‘ Eackard'
i "of ithe \thnara.tzi.c:sn5

68t resultn for
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’implementation of the! THER Stindard 188- 1578, Fora
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'”-'-";.'{!;‘-. Lo ey
i ! .

Je'-‘m' FETRRI T :'f '|..;15 -

s’ tho{wagter unit. At the remotely.controlled end ik
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of test (i.e., master to llave, or slave td master)
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f"enera.l Information

|

o

. and
! ser*al with tha data traveling "rom one device to the next around the loop ir only

. ong’ direction.A In'this. conz"imu‘atiou each device receiveg the message, acts upLon it
AL requir\ad andrretransmits it to the next device until the medsage returns fo the
Ariginato- .“For further infoma.tion rafer to C‘mpter VI of this manual. /

""'1 EZ':‘.- ST R o

EA Y

lpf

=Sa.].em sand oervice Office. 'I’he addresses are located a.'t the back of this m ual.
HP “IB InterfaCQ .-l.o”to‘n-vn--r-o- Hp 18162A . ' |
Y 1 "‘fa.ce .dll.l.tll'\!l.l‘Hp 18163A . S
; : n-i- HP 181655' )l ."'

HP-XBS Cabla 1, lzwtrea....,F R
ns—é32c Terningl Cablell.y s ‘inpf132u~u
/RS-232C Modem Cable.,... ... 4.0, HP 132h2G ';
.36-inch 310 t5 310 éable...;...... HP 15513&'
Rack Houn"’ihg Kit 19-inch. crpeneee .HP 181,69A
© /' Soft Carrying Casés...........:... HP 181708
i - 23-inch Rach: Adapter.............. HP ‘181764
o oy Rugged 'J.‘ransit (.ase. R HP 9211 2650

--1 o . * T

"?-_‘,I'OP.TIQNSZ"“"*-. B RS SRR A

-'.‘I'ha following opt:.on nis availablo and can be: ordered thrnugh your loba.l Hp Salea and
Service Office. The addresses ara located at the 'back of this maqual.

b

] .
'

r'rhe RS 232C‘mtarface aiJ.'ous the HP 1491&51\ to be controlled remotely from an 'thema.l |
,;ﬁev,ice that is configured for. RS-232C: serial commum.cations. The - interfr/ce also

i ! .'5 . BRI U - . . R r.“ ' o
'I‘t}q ‘ft‘ollbwing accessories are avo.i.la'ble and can ‘be. ordered through you:z J,ocal HP='

C L wp hghsa
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"' Table 1-1. Specifications
—
GENERAL . '
S ':;‘-_“-::."Powar Requ:tra-uents'. , 115/230 Vac +11%/ 22%, hB to 63 Hz
S ; X : B 150 wa.tts maximum., O
T Dimensions.‘ Haight° 18.4 et (7.25 in) ’
e _(excluding feet) ‘Width: 45.1 em (17,75 in)
R RS . Depth. hB 9 em (19 25 in) o
Weight ot 15 e (33 lbs)
e Operating Enviromnentl:'- Temperatura- 0° to +50‘_’ C (+32° to 122°
, . \., ‘il_ F) s l} .|-_ i . . .
r' & Humid lty' 10% to 90%, non- condensing
) Ea W

‘.,!

- (receiver and
transmi,tter)

}/old Circuita. R

o Return Loss' |

“Altituda. up to hsoo m (15,000 ft)

ol ’L!-’Warm-up time: 5 ‘minutes for stated

accura.x.y ;) 3

' HP IB (IEEL h88), RS 2320. HP- IL Yo

AHl SHl, CO Lh 35, SRl, RL1., PPJ. DCl.

-D'I‘O

Teminat ion Impedance HEE

+

Bit Rates.. 50, 75, 110, 150, 300, 600.

1200, 2400, heoo" 9600 bps.  Asynchronous

half or full duplex. T or 8 bit word. f,()
i

Pa.rity. none, odd. even, ma.rk or spa.ce. ) .,!

" R, AR, SH, D, T1-15, L1, AAl, co, pez, -

. D10,- PF1, SR2, RL2, pno pno
135, 600, 900 or 1200 ohm

'mo circuits, each independem- > 20 mA
for applied open cireuit voltagea from

-,h2 5 to. 105 volts de, either polarity,

through ‘an" external resistance of <=1700 -
ohms Nominal' 23 mA, hB v, 1300 ohms,

: >2o dB fro;n 20 Hz to 110 Wz

" i(receiver: and' oo _ LS PO
p:ansm_itter) N >30 dB from 800 Hz to 110 kHz a.t 135 ohms
o >30 a8 rrom 200 Hz to.20 kHz
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Tabie 1-1. Specifications (cont.)

  :IBridgihg Lbds. '
' (receiver)

~(receiver and '
"1transmitter)

i Jw'

l gl
: { ‘~U-i
f:‘JRahgé:ah‘f
e

K_Régolution:

. Accuracy:d.
- Sweer: . -
RN

T
i

E ;Step Rate.“

'SF. SPip. |
TR

K E;Holding Toneﬁ

"..

Range..‘ -

Lo

\l-

: vAccuracy’
¥

| ;Longitudinal Balance._

.""¥35:r; 'Maximum dc blocking-

- Step Size: | .

N Transmltter Level’", |

'5 Rééo1uti6n:, L

i

< 0.2 aB

| »90 dB, 50 Rz to 120 Hz decreasing
6 dB per octave above 120 Hz .

150 volts

,'l

rrarmrrgttapr Frequency o i | .]-:_ o

‘20 Hz to 110 ‘Rz selected by keypad or
]six programmable steps.

1 Hz. from 20 Hz to 9999 Hz, 10 Hz from 10

S kHztonokHz_

+-.01 % of output frequency
- Automatic . (uingle er repetitive) or
_ manual. o
Automatﬁc: IProgrammable from 10 Hz to
10KHz. A
" Manual: Selectable 10; 50, 100, 1000 Hz.

0. 3, ll'dr 3-§tepsi@er second.
Skips a band from 2h50 to 2750 Rz
1ooh Hz +-0.1 Hz . | .

260 'to +13 dBm (600, 900, 1200 ohm)
-60 to +5 dBm (135 ohm) - i

0.1.dB I o .

*5  t4e 0.1 dB at 1004 Hz, ~20 to'0 ‘dBa +- 0.Zi

'\ .dB at 1004 Hz, -60 to +10 dBm

I
]

‘ ] = : KP 4945A
o e v General Information




[. IHP hghsﬂ ". : ‘. . ::l .. :._ o ne | i I, .
. General Informat,:lon ; . o Y J ‘
‘-..II - 7.1” ':_ l(' y
' Table 1 1 Specszatw‘:s (cont } 5
o F]_.a.tné';.:: L » ! . S b
S . Coe : N : .
S © 20Hz  200mz 15 kHz' 85 )Hz 110 kHz
| R 4- 0.5dB | +- 0.2 dB | 4- 0.5 dB | +- 1.0 dB

-

7 Total Distortion:

Recelver Frequency
" Range. J

Resolution.

_A¢curaéy:: .

20 Kiz to 110 kHz, >=h0 dB down from =
fundamental, ‘measured in 3 dB bandwidth’

v _"full_wave é&er’age

.| : ’ A 1

- Flatness’ is not specified below 200 Hz uhen'
- using the 135 ohm termination. L

Hz to 3 WHz, :>- 50 dB down from

. fundamental measured in 3:dB, bandwidth up

to 12 kHz (for signa.l levels -hO dBu to +10

.dBm)' - .

4

. o o B 7 ’
3 lez_ to 20 kHz, >=L0 dB down from

fundamental, ‘measured in 3 dB bandwidth
up .to 80 kHz (for signal levels -140 dBm '

“to 410 dBm)

i

up to L4O kHz (for signal levels .-30 dBm

- to +10 dBm)

20 Hz to 110 kHz .

1 Hz from 20 Hz to 9999 Hz, 10 Hz from 10

kHz to 110 kHz

for signa.l levels > =50 dBm at > 20 dB

signal -to-noise ratlo _ \

1_Hz from 20 Hz to -9999 Hz

/10.Hz from 10 kHz to 110 kHz |

P ) o : i

-60 to 413 @B - -

Lo O ! )




- _Tablq 1-1. Specifications Leont.)

} . EP Loks5a
PR co o General Infomation

1

L B '-_"‘-_l.i‘ilglez"s‘ .Availa'.'blé:

-k .

Transmitter

-;l

Rece iver

Range° 0

! Reaolution-
- :Ac_'c't_l_r"ac::x:'

Befector '

L '
’ / ‘20 Hz . 200Hz :

el

Ha ight ing Filters .

" -50 dBm to +13 dBm

j

15 kHz 110 KHz

+-0.2'dB | +-0.5 dB

Lt I |
R .

+-0.5 dB"

il

1.-60 dBm to -50 dBm

20Hz  2d0 Hz 15 kHz 110 kHz’

+-1.0 dB |

“#-1,0 dB

+-0.5 dB

100’4 Hz holding tone accuracy is +-0, 1 dB

from -20 to O dBm - '»‘ , ,
act_:ura.cy is not specified below 200 Hz
when using the 135 -ohm termination

_ "60 Hz. highpass, 10 kHz J.owpass (Voiceband

: limit) BRI

MESSAGE CIRCUIT NOISE MEASUREMENT .

i+
quiet termination RN

ot g
: ll,'
i

o | P

C-message,, 3 kHz flat, 15 kiz fla.t,’r';SJO! _
kbit or Program' . o o

: +1d to +90 dBrn ‘

1d8

. "r‘. .

Semva
“True‘."x"ms R o ;

- "i:'.:_r"":ffn



,_-:'\;_‘ _ Generai Informati n S E I v

Table I- 1 Spectfwa!twns (cont.) o ) e .

Tranamitter e
Frequency ' 10014 Hz (fixed) :

Re::eiver

‘Heigh.ting Filters: C;méssage, 3 KHz flat, 15 kHz flat, 50
T ‘l"bit or Progra.m :

ﬁéf;h;_r‘i‘f tgf: T 260’ dB rejection ffom 995 to 1025 Hz
Pange " 410 to +90 dBrn
;:iRe’soiﬁt:i’ n:, | . ias |
bt True }@s '

' Aclcurac s S #-14dB

0|ss mmo MEASUREMENT -

" 'I‘ra.nsmittur o '-:' ' "' ' i . | . .
P iFreun CY' . 1004 Hz (fixed) | | ‘ S

. Receiver R
L
o

H’eigt;‘ ing E"i:ld:grg:_ " C-message, 3kHz flat, 15 kHz flat, 50 kbit or
g .. . Program = : o :

e LT e eE e o L
ST TR T R e e L

: .'.K,N'otéll_"Fi'ltt.a:r: s -- > 60 dB rejection from 995 to 1025 Hz

10 dB to !45 dB

= Res<1ution- : SRR 1 dB

- Sig a.l level ranm. L -hO_ to .+13 dBm at 600, 900, and 1200 ohms.
[‘ 7 =34 to #15 dBm at 135 ohms.

Y 'Detecto\r, SRR ‘full wave average and true rms

' Accuracy: ~ #'or - 1 4B (10 dB to 4o dB)
o . + or - 2.dB (41 dB to 45 dB)

ORI o i e

1.8




General IInfoma.t ion

Tabie 1-1. Specifications (cont.) = o
' T o ‘\ ' N . ) . .

e

.-NOHSE To GROUND MEASUREMENT

i
.Transmitter:

v . Receiver

1

, " . Range: .

Resolut :i.o'i" o

. Accuracy‘ : !

Detector t

. ,} . A
."‘ Jr ) T 4.

I : Transmitter

-1

e N Signal Spectrum

Lével Range:
) Wy

S -Receiver

Heo o Re_sc;;lut_ion:
o K‘écurac?
Filters:

|. }!

o Distortiozi Range:-

!

':“"_ J i Transmitter
o _;' Signal Spectrumé

‘,,::*'Le\:'e_l' Ran_ge:

' C-message ,-' 3

'Wéightin'g Filters: L
S - Program

- True mms

. Signa.l Level Range.‘

PEAK TO AVERAGE RATIO MEASUREMENT (P/AR)

dotoam

'l'_:if.Iaévells‘ Reso]_.ui:idn: i

quiet termina't. ion

i

kHz flat, 15

kHz flat 50 kbit or

40 to 130 dBrn (C-Message, 3 kiz) 50 to 236 dBrn

(Program, 15 kHz, 50 kbit)

148

S +- 1.5 dB"

INTERMODULAT!ON DISTORTION MEASUREMENT

four tone, non-linear d:.éfoftion
‘ two tone, neise check

-hO dBm to 0 dBm (not specifiad at 135 oh.ns)

i b i

-40 dBm to 0 dBm

1dB SRR

+-1dB

:
!

Second order cantered at. ’520 Hz and 224C Hz
Third order cente'red_ Aat 1909 Hz

10 to *55 dB -(m \spécified at 135 ohms)

meets Bell Systam PUB !4:.009 specificat*ona and

‘ Std '{h3-19816

g

" :,:1."9-:':

IEEE



':j"Genqxal Informatiorn T s . ;

1

L S blel -1. .S’pec fwttons (ccmt ) .

i .. — . . o i : 1
"_geceiver _ .
7 Signal Leve Range:- " -40 to O dBa

?/AR Rarge" o 0 tc'iEO units

Lo Y Accuracy. S - 2 P/AR units over range of 4o to 110 units
s T RN P +- l& P/AR units elsewhere : :

Ll Tl ] . ) .u

Resolution.r _" o ‘-1 p/AR wiit | i
PHASE AND AMPLITUDE JITTER MEASUREMEN?S

'Iransmi*ter B

Frequency. IR IQOH'H:; (fixed) -~ .

Recer:er ’,.,"3 e SR o : ;".'

: et

{@g“g:;:, ‘Level Range's‘ ,';;_r; = -ho to +10 dBm ( -34 dBm to +10 dBm at 135 ohms)

R Banduid*he-“if,: 20 to 300 Hz, h to 20 Bz and b to 300 Hz
Phase Jitter' b " ',0 0 tp .90 0 uegrees Peak to-'peak' ,
' R or 5 prréent of rea.ding plus

i , 1 .'E‘L“ : .
¥ ,1 T j LR "+ or'- 0 2 degrees peak to-peak.
o e e e B
. "'@plitu_ﬁefJitter:' ,“0 0 to 30 0 percent peak to-peak,

RN +.or - 5 percent of measured value
P o pius + cr - 0.5 percent of pean. o

g .,\ oo, e
Outputs' ',;,‘ : : Demodulated carrier and jitter ava.ilable
AR _

TRANSiENTS MEASUREMENT o

Transmitter '

: ‘|
.,.4-,_ 1

.Frequency:," Lo 1001| Hz (fixed) and quiet temination
ARG S . are sclecta‘vle : _ _ .
Receiver o v Y S A ‘
;_:h,nummmm»”jf M%Hrmm5Mr S
T 7 7" Tho dBa to 10 dBm at 600, 900, and 1200 ohms,
T L e e ' '-3thmto lOdBma.t 135 ohms, -

Count Ra'te{ S --=7, ,3 or 100 counts per seccnd

ER P . o . R

S CountRange S 0 to 9999 for e.ll count indicators

- "rinf@ﬁ ; ‘ ] :1 to 9 999 minutes, o continuous




General Information

" Table 1-1. Specificatians (cont.) - S

} : -

‘ Noie:

- -lmpulse' Nolse:- ,

3 _Thrcshhcld Range:

The following accuracy specxfica.tions apply to the 7 and 8 counts per
aecond rates only..

lbw, 30 to 110-dBrn :i.n 1 4B steps

|' medlum, programmable, 2, 3, L, 5 or 6 dB above
low .

_- high, programmable, 2, 3, 1| 5.0r 5 clB ahove
medium

(

| Threshold Accuracyé_ +- 1 dB ' o o ‘{!.:. | :
Phase Hits - ‘ ‘ o N

L _ThresholdiLeveI, ' 5 to US degrees in 5 degree Steps _,‘;f-‘i‘
PRI ,‘-‘.'*w R > ‘; ‘- o (Hit Guard . Interval : Ncmn:ml 4 msec. ) L ;"';."""' |
A }.,H : R,erel“'rﬁce !, )' ggn’:ghSA set for Impulse .L'hreshold <=0 | r.f-‘,‘.‘ |

PSR Thrashold Accwura.cy‘:l

) Al.'- ' . AR . "

Gain Hits

Threshold Range H

N R

3 ) [ . . B
i -Referenca:

Dropouts
'I'hreshold'

Duratiom ¥

? - Refarence-

,.":_1 j ‘l‘hreshold Accuracy.

y Threshold‘ Accuracy Py

-!‘5 . ¢ ] ) i

+-0.5 degrees. +'-10%} of, threshcld
' setting (10 to 45 degrees)

3

2 to 10 dB in'1 dB steps
(Hit Guard Incerva.l Nominal % msec.)

HP UGUGA set for Inpulse Threshold 90 dBrh .

+-0.5 aB I | ' | i

- >=12 dB

+_-1 dB
N .

Nominal b msec.

1
I"

.
) );" )
PR Impulse Threshold <=90 dBm ‘

HP hgl{SA s:et‘ for

)

HP LohSA -
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.. . . CHAPTER]L. INSTALLATION

_l-‘-)l.- ‘.‘ . o

INTRODUCﬂON ﬁ' 5 | ;

fmxis section contains installation instructions for the HP hghss. This section also

iheludes 'information about initial inspection. and damage claims, preparation for
- uﬂe, packaging fnr shipment. and storage requirements. B

:-’ ;J . . ' '

i INerﬁL.IN,s'PecrloN

| R PRRTT L | IIIIIIIIIII“. |
3 : ‘ o B . ' : . ) ) . . .
'Po avoid hazardous electrical shock,:do not perform

,E -+ . electrical tists when there are signs of shipping
ﬁ; - - damage - to any portion of the outer enclosure
|
|

4 (covers panels, CRT, etc.). o :

\ .
. . ' i
M
B
1

InsLect the shipping container for damage. If the shipping contalner or cushioning
'material . ig damaged, it should be kept until the contents of the shipment have been
iche;cked tor. completeness rand the instrument has been checked mechanically and
eleftrically o %,\‘, - ‘ , J

| R oo o

, If the contents of the shipment is incomplete, if there is nechanical damage or de-
e fect; or if. the instrument does not pass: the Self-check ané Performance Test, notify
: thJ nearest Hewlett~Packard office. S :
Lo '- !'f!l‘ ! o
.g"y;“If the shipping container or the cushioning materiol shows signs of stress, notify
‘““ i ;th( carrier as' well as the Hewlett- Pachard office. Keep the shipping material for
camrier~s inspection.“ The HP office will arrange for repair or replacement {at HP

l??wﬁf opt1pn) without waiting for claim settlement.
PRI !

AIRES
PR D B AN B .
AT . Y |
t Lo r ‘ B - . :
O v '..( - : . . , )
A i H R / d . '
et L : , Y . R o
P S Lo . |
t

\ R =

| PREPARATION OR USE

o

o Tﬂe HP hQRSA xequires a power source of eitner 115 or 230 Vac, LB8-to 63-Hz, 81ng1e
‘ plase. Maximum 150 uatts.l‘ ' s ) ,
'3' LLoe Vbltage election- |

“") i SRR . o Co ' ‘ ‘
}%ﬁde &oltage selector switch is located on the rear panel Verify that the switch is
_ sEt ‘to the local.operating line’ VOltage. 'Also located on ‘the rear panel is the line
“ufuse._ Verify that the fuse rating!cor*esponds to the line voltage. Refer to tatle
. -1 for fuse rating end part numbeﬁs. R N

- 0

].‘
R




";Originll Packaging o ' l”' : : :

CERAGMSA | B

Inatallation o . oy
‘ . r- ,l" ‘. . . -;r o r ' . ' L ‘ =‘
R - Table 2-1. Line Fuse Part Numbers
Lire Voltage Fuse Rating HP Part Number
| 115voltsac | 3ampsSB | 2110-03681
] ‘230 volts ac 1.5 amp SB 2110-0304
Power Cable - 'i{' o _ ;-

1

: (This instrument is equipped uith a three-wire power cable. When connected to an
appropriate ac power receptacle, this cable grounds the instrument cabinet. The

. -type of power cable plug lhipped with each instrument depends on the country of
idestination. o

[
e

STORAGE AND SHIPMENT

'“'Environment *1" R N S '

‘f'ﬂThe BP thSA may be gtored or shipped in environments uithin the following limits"

Temperature .7................. -hO to +75 c ( hO to +167 F) -
CHumddity soeiesiiiiieiiiinn e, 10% ‘to 90% noncondensing
Altitude .’.......Q......I.....I héoom (15 000 ft)

i

gﬂ;;The inetrument ehould also be protected from temperature extremes uhich cause con-
E{'densation within rhe instrument,

'lrUse original packaging if available. Containers and material identical to those

* used.-‘'in the factory are available through Hewlett- Packard offices.' If the instru-

- ment-is being returnel to Hewlett-Packard for servicing, 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

*_‘_+o the instrument by model number and full serial’ number.
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- \,‘ ' ' " o
‘1P 49Y5A
AN T 1 . _ Installation
.' " other Packaging | o ‘ / ) i’ y
o ‘lThe follouing general instructions should be used fer repackaging with commaroially
N available materials. S

oA Hrap the instrument in heavy paper or plastic.

. l - 1
! 2. Usa a strong shipping container. A double-walléd carton made of 350-pound test

Lo material is adequa.te.

3. Uae a layer of shock absorbing material 70-to 100 -mm (3-to k4- inoh) thick' around
“all sides of the instrument to provide firm cushioning and prevent movement

I'_inside container._

b Seal nhipping container securely.

5. Hark lhipping container RAGILE to ensure careful handling

Ay B 13
AR 6. In any correspoudence.
e AR number..
. . >- . 1
R S :
.l o ' l."
’. P - i '
.,Q o N ‘ K f
‘;L‘, o Vo
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refer to instrument by mod.el number and full . serial
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L

e :!if:;:__,* s CHA'PTER-HL -dPERATloN |

This chantor contains both genoral information ahout the instrument and specific
information on how to uge’ it for making measurements on: your network Below is a
briaf dynopsis of" tho main foaturos of this chaptor.;‘k-__ : R _ )

Py : [
)

HP h9h5A FoatLrea i Jti'?'-";:: - \ | - ' ’

Gy o ‘”v e

This contains front panel, rear panel, and display descriptiona
o C IR
Data Entry Procedure jj/'ﬁ’¢_;;“- o ‘53' o,
\_y, ‘ . . f Ve . .

This containa inatructions on how to change the transmit level, frequency, or.

“volume of the instrumont. ‘It also oovers changing parameters which are located

1insido a menu.-q_r T .

NELERR] [ B ._ A . | :.. . . ‘.\ ..|
Set Up and Turn On Procodure y_“:\-“ S -
}ilThis covers how to initially set up your instrument Some of the areas covered
Sare termination impedanoe selection, calibratgon, hold coils. and data/time

Heasurementa SJ,‘:U‘KK-; S
:1Each moaauremont is coﬁarad aeparat%ly Each \section oontains a general
description oflthe measuremant menu and spocifio instructions .on Low to perform
‘the measurement. Following the,measuremonts are iﬂstructiona on'how to use the
OUTPUT’hardkoy to. dump. your results to a printer.\ Also in this chapter is a
brief doscription or all of the meslagos that appear on the display

t Haater/Slavo _Ju" S pf:‘ '--'4 :1'3“. B 'V

The tinal aeotion contains information on Mhster/Slava. It includes a descrip-’ -
tion of=uhat it is, how it works, how to:.use it, and &#ll the error messages.
“ ‘Also  included are notes on operation when using an HP h9h3A or an HP h9hhA with
the HP. hghsn.l-, e | \ | =

i

;=;'i..},r<i R A




.\.‘ St Fzgure 2-1. Front Panel Controls, Connectox-s, cmd Indzcators N

A G HP 4945A Features

. E‘.B’bﬁr':ﬁmsn DISCRIPTION' . '

..1 . LINE ONIOFF Hhen pressed IN ‘the instrument is powered ON. When%pressed
again, the power is turned en. o ?" o _
SOFTE!YS - 'I'he funct:lon of" each loftkey is labelled on the screen. When a
g'aelection is made, the next level of choices appears. "

. . 1 . :
"3 SET UP Hardkey'- Press:l.ng this key presents all of the set—up choices. All of

= thehset-up parameters can be cha.nged from the menu selections available on the
screen. : SN

i

h 'I'EST SELE(.'.I’.‘ Hardkey Pressing this key presents all of the mea.surements
selections. : o :

4

OUI.‘PUI' Hardkey - Pressing this key will automatically print the da.ta. on the '

‘gereen .. to a printer which is connected through any of the optional I/O
inte"saces.‘ S o :

- NORHAL DISPLAY This returns the display to the normal display mode nfter being
"5in special display mode.‘ Ll ‘
'SPECIAL DISPLAY - Pressing this\ koy enables the bold. u:ode. Thu mode displays
jthe measurement date in’ characters five times la.rger ‘than normal display and in
"_inverse video,  The" special" display mode :can be used when the measurement data -
'becomes ‘difficult to read’ (becauso of ambient light conditions or because of the
‘distance from the d*splay screen) " The SPECIAL DISPLY is des:i.zned to be used in

.the local mode. ‘ When - controller 48 being used with the hQIi)& the measure-
ments should be viewed :ln YORHAB DISPLY.- '




T HP ghsa
Bl e s T T : Operation .

.ﬂ-'the ENTER: key murt*then be pressed to, end the data entry mode.
' 1'VULUHE Hardkey - The volume level can be adjusted by the data entry keye or the
_xup,doun arrow keys, Aleo, the keyboard beep can be turned ON or OFF :

AR i
A i
Ly RIS ! 1

Ef‘," 10, LEVEL' Hardkey - Pressing this key enables you. to change ‘the exist ing  output -
2 770 . level ‘by a number of methods: i Along . the right side of the séreen, 'S program- . :
. mable levels and a quiet termination selection are labelled. By pressing any of ',
" ! these, the level automatically.'changes to the desired value. In eddition, the

C o data entry block, which is in inverse video, indicates that the data entry keys[.
~ are active.  The ap/down arrow Keys allow you to etep to the desired level.’ -

-_»step size used is set on softkey #7 on this menu. . -nr
1:11.,FREQDENCY Hardkey - Pressing +this key allows you to change the transmit
2w lvn 0 frequency by a number of methods: Along the right side of the screen, 6 pro-
cre o 'grammable frequencies are labelled. Prassing any of these changes the frequency
niioo 07 to the, desired value. In addition, the data entry block, which is in inverse
'video. indicates that the data entry keys are active. . The up/dosm arrow keys
2 iallow. you to’ step. to. the desired 1eve1. The etep size used is set on softkey #7

-_;»on thie menu,. . _

‘?
12. UPIDOHN Arrow Keye - These .are active uhen in DATA ENTRY mode., These will in- "
i, crement or decrement the value of each press of the hardkey.i ' ;

: 13 TRMT/RCV Hardkeys (or normal/reveree keys) - The LED illuminated determines
_Q@,f= which terminals are connected to the transmitter and which are connected to the
RSN receiver.. To reverse the connections, simply press; the alternate hardkey.

1h HOLD Ccil LEDe - These LEDs are dirpotly aeaociated with the Jacks located below
“them,. - These indicate that the. hold coils are active (LED illuminated) on the

left and/or right set of terminals.,

. g Ty : :

" 15 Transmitter end Receiver Jacke - Connoctione ‘can be made. uging either the stan-

. dard Western Electric 310 jacks or the binding posts. The LEDs noted (i3) in- -

dicete which terminals are the transmitter and which are the receiver.

3

:'in 16 DIAL Posta - These poete are provided for connection of a linesman’s handset.
The dial poet. ﬂhen activated are connected to ‘the transmit terminals.

RN 17 i L . . . 1

el ‘ ‘ e e ‘
‘8. DATA BNTRY Keye - Theee keys are used to enter numeric values uhen prompted by -
-~ the DATA ENTRY block on the dieplay. After the desired value hae been keyed in.lf“~-




- Pigure 3-2, Rear Panel Co trol, ?onneciors,‘anlecatures'

1

'_RI-:AR_PANEL' DESCRIPTION

Zfrl; I/O Hodule Panele - These panels can be removed ‘end the 1/0 modulel can be in-
o serted in their place. Lo . ;

SE e T

lf'2: Jitter Output - This ic the demodulated Jitter output. By'ueihg this oﬁtput.
§.g”wyou are. able to directly observe’ what is causing the jitter impairment (60 Hz,
o 'random noise, etc.). This output is directly arfected by the Jitter bandwidth
. gelected. . . . - ‘

) i Note
T _ _ If bcth amplitude and phese Jitter are on, this will not
R ‘be a. stable output.

‘ 'CARRIER Output - The CARRIER output provides e equare-wave output signal whose
"-frequency corresponde to the received carrier e;gnal..
‘ sx'rsnm. REFERENCB 'I'his :le active only in 2-wire return loss. The HP hghsA
- ;c;has the.capability ‘of using an' external ‘reference in place of the standard 600
! ohms or 900 ohms; which are in series with 'a 2,16 uF capacitor. This option is
;=-selected using the softkeys in the Return Lose measurement set up menu.’

“;Ac power line connector

N o Tl e

,uﬁff?o;rego'qelector euitch,fil5§or:23b:VAc' f§
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_cn'_r DISPLAY FUNCTIONS

_JThe HP h9h5A display screen is divided into; functional areas that allow for quick
and ‘accurate ‘interpretation of ‘the displayed data. Figure 3-3 identifies these
functional areae. : | _ Lo : ' '

1041, 40 7
' .

T TR E e

ClFefnt prtep”

R C . . “H1 S CTE T S L -
) S R } (R ln‘}'wﬁi Soenn f PoDime HRED
i g N - l-. WkOTERM RRQL o~ TERH AR
Voo e ; E & ' v yh R
o T B b B et ¥ 4 S b PR
) ' ) BN B e s o e : o boHE
PR R S N TR o ' ) L )
: . . ety - TinE
vt loue

I
CUtE b !

. e . . o . oM TER
Lo : ) . e . . - B [HR S B U TR B
. . . . . L . 1 .

Area 1 o ‘_' o | - o

This 1ine s dedicated to the date and time. In the 24 hour clock mode, the AM/PM
indication ia not displayed ' : " .

Area 2 .

This arec ccﬁtaine three lines. The middle line labels the ﬁenu;you are in and

designates the - -softkeys to specific functions. The -other two lines are designated

for informational messeges. ; : ‘ ‘ ‘ ‘
i‘fcx_ Area 3 '1'fef-'_1" o o

This area is reserved for the: measurement data or set-up information.‘

'l_ ‘ ‘
S - o

{.I;This area containa thfee lines. The types of megsages that may be found here are
. data entry'messages. power on. messages, calibrate/self-check messages., )

-Gfgﬂrea h .; fe‘ o “:-) . A '

‘Re!erring to ‘this ‘area will quickly tell you the tranamittlr and receiver
fconfiguretion.t:: . ‘




1;op9ration"; 

i

_This area defines the functions of each of the softkeys. Since the HP N9USA is menu
;.driver;.,-each,q_i’ these softkeys are redefined‘when a new selection is made. ‘
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OPERATING THE HP 4945A S

. DATA ENTY PROCEDURE

y

thm‘e 3-4. ""I}ata'En'try‘, Level , Frequency, Volume Hardkeys

“ﬂfLevel

'I.'o change the - transmitter 8 level, press the LEVEL hard.key The following sz lec-
‘s:ons will ‘appear.: - . ' - :

na-rae8) 10: 38" AN
[HANGE LEVEL -w---=--

| ';* | HLY LEVEL . “13.0 dBm

LEEY PREEUBUENCY 1004 H:

F 3-5 Level Softkey Selectwns e o
| 3 T
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Operation 3 B . o o ' |

b o . {

Notice that the LED next to the hardkey will illuminate when this key is sctive.
There are three ways of changing the level of the instrument. They are: ' The DATA

ENTRY keys, the up/down arrow keys, or selection of one of the preprogrsmmed levals.
The procedure for eech of these is discussed below. l .

DATA ENTRY Keys - Nhen making a specifio entry, first press the LEVEL hardkey; the
DATA ENTRY Jock uill come up-on the screen in inverse video with an acceptable . entry
range on the ‘line above it., Next, press the appropriate keys on the keypad to make '
the .level entry. The entries will show up in the DATA ENTRY block. To finalize
'your selection, press the ENTER key S . : wﬁ .

Up/Down Arrow Keys - These ere ;ocated right below the LEVEL, FREQuency, and VOLUME
hardkeys on the front panel. The up/down arrow keys can single step up or down a

value. The amount of ‘the ‘step size is set in this menu by pressing the STEP SIZE

softkey. (#7) The choices svmilable are .1, .5, 1 dBm

Dzogra.mmahle Levels - When the LEVEL hardkey is pressed, the softkey selections
shown in figure 3- 5 appear (Note' ‘The values may be different). To cheange the
level, press the corresponding 'softkey. .

N '

The vslues shown that correspond to softkeys 2 15 can be reprogrammed as follows:

is] . Press softkey !8 which is lsbelled 'PROGRAM 'LEVELS. Notice that esch of the
: levels is in parentheses. 7 o : _

‘7; e To change eny of the values, press the corresponding goftkeys, Now, use the

,‘f' data ent:y keys or. the up/down errow keys to change it *o the . desires value.




ﬁ . f.”l : ;.‘: L . :-l . ;’i;_ ..: i 7.:Jl :, ‘ . . : “ Hpughsﬁ

SRR y ] ‘ _ - Operatiorx

‘J’.u Frequency*m V-
N |‘ )

,-l”:r

Changing the frequency is vary . Bimilar to changing the 1evel. When the FREQuency
hardkey is preesed, the 'olloning selections appear.

' .,;!‘

, RE

c" LHEL —13 0 dBm
Pw mrpuﬁm v 1004 Hz

Pigu_re 343;‘ “mqmcy Softkey Séteatiaﬁs |

kNotice tha.t the LED next “to the hardkey wil]. illuminate when this key is active.

° There are three ways of changing .the frequency of the instrument. They are: the
“Data ENTRY keys, the .up/down arrow keys, or selection of cne of the preprogra.mmed

- frequenciee.= ‘1"1e procedure for ea.ch of these is diacussed below.

: ‘-:_: DATA EN'I'RY Keym - Hhen making a- specific entry, first press the FREQuency hardkey.
' -the :-DATA ENTRY block will come up on the screen in inverse video with an acceptable
entry. range on the. line above it. Next, press the appropriate keys on the keypad to
"make ‘the ' frequency entry. ‘The entries will show up in the DATA BNTRY block., To
‘;-}..;finalize your selection. press the ENTER key. . .

L Up/Down Arrow Keys - These are located right below the LBVEL FREQuency and VOLUME
= hardkeys on -the front panel.; The upldown arrow keys can single step up or dowm a

» value.' The anount ‘of the step size .is' set in this menu by pressing the Step Size
aoftkey (ﬂ)

'I‘he choices ave.ilable are 10. 50 100 end 1000 Hz,

B 1;1”' o . ‘ _lJ . ,
; 3-9 T .




: . :i T *ii
). SRTERN T e |

'Programmableh,Frequenciee - Hhen the FREQnency hardkey is: ,pressed the softkey -

. .melections shéwm. in: figure 3-6 appear (Noﬁo.‘ e values day be aifferent). To

B ﬁchange.the frequency, prees the cooreaponding aoftkey. ]_, . )

v e P! *
o 11 Ly o ) I

¥*?vrTho valueo shown that correspond to sortueys #1 - #6 can be programmed as f°11°W3'

' . R |] ‘5’ 4y b I
. o Press softkey fB which is! labolled 'PROGRAM FREQHENCIES. Nutice that each of
the frequenciea is in parentnesea.

o To change any of the values, press the corresponding softkey. Nouw, use the
data entry keye or the up/down arrow keys to change it to the desired value.

- Vo!ume m
'ﬁ”:To control the speaker volume or the keyboard beep, press the VOLUME hardkey. Th2
v following selections will appear.

09-78-83 , 1Q:40 AH

.- NDISE

VED BEEP
COR

CHLE LET HOLSE

RCY TERH
1 d Bm\
DUITET. IEPnIrﬁarIOH

:Vo;uhe Sof%kéQfSh;eotions
AR S

3+io“
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o ‘l"'f" . “j' S - ‘Operation
‘ . o Notice that the LED next to the herdkey will illumina.t;e uhen thie key is active.
B Uae softkey #1 to turn the VOLUME ONE. The volume range - ie from 0 to 6, with 6

- being the loudest. The level can ‘be changed by using either the up/down arrow keys
L 4 the DATA ENTRY keys. ' _ T

| : g ip”wi‘ Sttt

P Scftkey #2 (FONITOR) selecte whether the speaker 15 connected 1o the receiver or thas
o transmitter. . _ _ RO

¥

Softkey #3 selacts uhether the keyboard beqp is ON or OFF. This does not affect
warning beeps. .

. : ¥ "::"{.'””: i
. ‘i., ¢ B
. |

" __Changlng Parameters Located Inslde a Menu (thresholes timers, etc.)

Al

. Any parameter which has the option 'of being changed will be inside parentheses. If

" .the parameter has a pre- -determined set of choices, ther when the softkey is pressed

it will eycle through the selections. If there iz a range that exists for: that
parameter, then when the softkey is pressed a data entry block will appear on the
screen. You can now make elther a numerical entry using the keypad oi use the up/.

-~ . down arrow keys to change the parameter. To end the entry mode, either nress the
:',j ENTER key or any key other than <he DATA ENTRY keys.,

' POWER—_ON S_ELF CHECK

Wy
.

‘ e The HP 'hghS5A performs an automatic self check on power-on, During ‘power-on a series
... - of beeps will indicate that the: self check is in progress. In addition to the
' beeps, the LED indicators located ‘on the front panel will flalh.”Ar : !

_The pouer-en eelf check verifiea the performance. of the major circuitry. In the
event cf a hardware failure, an error code(s) will le displayed on the screen. Er-
; ror codee ‘are listed and explained in the HP h9h5& Service Manual in Section VIII.

OIf power 6n eelf echck errcrs are dieplayed, it:may still be possible to continue
ueing the inetrument by pressing any key. The cause of the errors, however, should
be corrected as’'soon’ .as poeeible. '

. . R

Sz
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R SET up AND TURN ON Pnocenuns
l‘.l- . ) , A ] _AU' ‘::Ill["lﬂl“ ' : ’ , | IJ ERE ' Y |
General Y R Lt i ﬁm”‘ Con
'.” ! g“'\ i ) ‘:‘t t

A - Pty
LR [N B

1. COnnect the power cord to:%he r:ceptacle on;thenraar panel ofithe instrument.'

o . e ‘| ! 1 AL i :

'".ﬁ2. Press tha LINE button in toﬁturn the]instrument on“ A serias of beeps at power,
"~ om indicates that the self-check . is in progresq i '

! o ‘ \" ‘. ‘ b ‘v; . . B :
Ty e i g ) e EEE U
PEVRU S T JCAunon .u\¢+ B L R
T -.' - : ' B 'ﬁ ! (' et T S g!“- K :"." RI! o i i ! .l| b

Do mot operate the instrument inside tha carrying case,. o,
. . . . Restriction or airlgrom the' fan caﬁ causa overheat;ng“
" and damage to:the tqst aet‘..”*":i wr ‘<.;.> o

. "»'I» E . : o
do i Co X o Lo
k . .}'

.,‘

s‘n P
. : A ' oo L] f
S i |J,,l‘!_ . rfr\ll _-n.‘;"‘

3. Selact the terminals that wilm be . uaad forftransmit and receive by using the
0 appropriate hardkey located abovo]the!terminals.

H"

:I|
U " 1,’}.'

,i ' i’ ‘\; }; |" A ,‘|“' ! :'
L, Connact the HP h9h5A to thelcircuit unnor test' ]' i nwy; | _f”'
5. To initially configura ths instrument, preés the SﬁT;ﬂP hardkay. The following
- menu- will appear.: . - RS A Sk
b ‘ _ Lo ;‘:‘i"al ““!il. . ,‘\ X ‘wll"‘
‘31 L a . N . L !.. 1 . ’ }Note 5 "l o }1 ) ,i:‘;,i ﬂu
3 - . o ‘ 4 i ;‘- e T r1 ) .'- ‘. ' , s

B b ;f{; The HP h9h5A contains. nonvola%ilq memozy which "saves"
S ‘your set up’ 1nformat£bn after“powar-down. It does not
.retain your -hold’ coil set ings or measurement results.

. ,..' g ‘_ If you are in maater/slave*mode when you power-down, you

D el will return to norma] oparation upon ponar-up.

:l' . |‘ ' oL S . ):“ ,1 'l‘ I,I ' H

i y . ) _‘,"Nl ." N




HP L9L5A
: Operation

T caueraTe.
) """;'"r.:“.“'. S\E F"CHECK,

’=‘1‘“ C L [ TRHTROVR, R
PO S S i'"""“ R VOLSETYUR. B

R IHPFDRHCE 600 ]
- THPEQANCE © - 600 - " .. | DIAL-/HOLD - W

R IEPH/BRDb CUTERN T | SET WP
B yurfE BAHD LI . .‘__”\.. T - .

B, TRHT . HOLD GOIL ' . . T PRt

RC?R‘HDLD C L2

S ~pATE.Tine ., M

L SELUP /,_

'Figure:S-B: Set Up Memu

ffThis aoftkoy accesses the menu to run..ho calibration and aelf check routines.
.. This softkey accesses the menu to configure the transmitter and roceiver.

-'Thie uoftkey acceeaes the menu.for.the_dielltalk, talk battery and holding

capabilities. :

.'Thia aoftkey accesses the menu to set up the I/O ports

This softkey accesses the menu to.set the date and and time shown at the top of

"fthe diegley.s_“ - L
;afThis softkey seleote the mode of operation (e. g OFF MASTER or SLANE)

- If master/slave node is selected this eoftkey will determine the direcfion of
'-‘_:test (o g. MASTBR TO SLAVE or SLAVE TO MASTER) _

|

;T{Hot U!ed S b-i‘] R

i':3713_' 1




'

o Preee tke sm: up hardkoy._._ .‘ o

f{“. Preps the CALIBRATE/SELF cHEcx’sgrtkey (:1) i |
=~H_e'Press the CALIBRAEE sortkey (#6) The mesaage CALIBRATIHG wlll flaeh on the

display while this is in progrese. 1 there are any problems,;rerer to the:
Service Hnnual St I

To Set Up the Transmltter and Recelver Conflguratlon
A 1 Set the MASTBR/SLAVE softkey (66) to read OFF in tHe parentheses.

Prees the TRHT/RCVR SET UP softkey (#2) The menu shoun below will appear. Set
each of the eoftkeye to the appropriate set ings. : o o R

ré

09 *a 83
TpnT Rth

H' [HEEDHH[E.f "
2 IHPEDANCE |
”~1LPH BRDG

> el e
;uoewnz'




S T ST ' ST . Opucation
v 'I'his eoi’tkey sete the transmitter te"mine.tion impedence. The eeluctions it cy-
‘. 3 cles through- are.135, 600, 930, and 1200 ohxne. Select the impedence that matches

the line to which the transmitter ig connected.

oy

, - 2 'mie eoftkey eete ‘the ' receiver teminaticn impedance. The eelections it cycles
tl\rougb are. 135, 600, 900, and 1200 ohms. Select the impedance that matches "the
line to which the receiver is connected. S o

N E oyl RN i '

i
I

AR 3-‘-Set thie eoftkey to' TERM if the instrument is to be . used to terminate the
O receive 1ine.,If the instrument is to bridge across the receive line, select.
oo - BRIDGE. W‘nen the receiver is bridged, it presents a high impedance to the line.
. "I’hi.e eneures that the teet set will not disturb the circuit which is: under teet.

i{_‘. ‘- M’I‘In'n SF SKIP ON it transmitting over a dial up. network whore aingle frequency
SRR -‘eignelling unite e.re uged. . SF SKIP: prevents the inetrument from tranemitting
L frequencies between 21450 to 2750 Hz.

L ‘.'5;.:.-;}rhis sortz.ey turns the VOICE . BAND LIMIT function ON or OFF. When ON, it limits
ks il the ‘high end output frequency t> 3904 Hz and sets the current: output frequency
: . to) 1004 ‘Hz, -This is used on N3 carrier facilities to prevent interierence with
; et y kHzfpilot tones._ g} ‘ . - : , g.*, !
e, U R I o ‘ PP
_6‘.';‘_1;,‘!!ot Usud e 3 R, S C . o
. ,! . .:_: = e . . ‘-‘ | : e s . . . T o .:.::!} .
S £ '-‘.Kot Ueed N R o
:‘:_ ”{ ’ o . : . : ' , "II) MRS
' .,:--8‘. Not Ueec\ T ‘ P S S g k
L ; " Lo ot ' T L . ' L : ,]:"',;
. . H e I o . f PR )\ | I‘VI'. .
!l!' A

: -,.-;"l'franemittel and Recelver Set Up When In Master/Sle,ve

;.-; ;In maeter/eleve. the ela.ve s centigure.tion c&r ‘be get at’ the maeter unit. _ If you are
 configured. for meeter/ele.ve .operation, then: when *he TRM‘I‘/RCVR SET UP softkey (#2)
18 preeeed, the ‘additional’ choicee ehcwn 'below mll eppear. iSet ep.ch of’ theee to the_

x:epproprie.te qetting. S [ ; ; R
A .,- . ﬂ,h ] ”'t‘ ,"EI . | } SR ‘ S ' . E . - : v ~.”
J!h : s Yay oo T o . 3 n I"»J
4 : R . ) . - [ . [ P N

T 'Iheee keye will not eppeez’ when opere,ting with an. BP
conh lk9h3d or en HP h94hA ele.ve unit, ,
L 6 Thie eortkey sets the sla.ve u.nit 8 tra.nsmitter IHP termine.tion im-

L -pede.nce. --The -selections - it cycles through are 135, 600, 901" ‘and

B -.~-":1200 ohma,  Select the impedance that matches the line to which

= ‘;.the ele.ve 8 tre.nanitter is connected. U L

PR Y !
- ! LA
2 sl ar
' i ' .,:J :‘:‘!“
: r} P PR 4 :
SR N L b o
X : o } " y!
e A B
PN | ' 1 '
j i ml i .
S ;
. . [ °
) i g i ¥
. . oI
, : 3 ,
i 1 N 1




'40peration Lo ST
e .f E e 1?§ | |
'tSLAVE RCVR : T Thie eoftkey eetl the eleve unit's receivor IMP termination im-
!1IHP ‘ !L‘ - ‘pedance.  The selections it cycles through nre 135, 600, 909, and
: r:' S 1200 ohms. Select the impedance that matchea the line to which the

felnve s receiver ie connected.

Ty

41ﬁ5 SﬁnVEiTEﬁﬁlia'B This softkey aelects uhether the receiver on the ‘slave unit is
.~ BRDG. . 'BRIDGEd or TERMinated. If the slave’s receiver is bridged, it

,,”presents a high impedance to the line. This ensures that the test
'.set will not dieturb the circuit nhich is under tast.

If desired. the elnve can be configured at the slave box. Upon initial link, the
-master will display the slave's set-up configuration. It will not change unless
‘one of the softkeys i6 - #8 are preased.. i " o

Ybu should be cuare that the following actione will cause you to loso link.

.,i' o Runnihg the diagnoatic self check routine
e Running the calibration routine .
E o,Reversing the transmit and receive lines using the hardkays
L ﬁlocated ebove the terminels. ‘

§
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2 c‘Enter tho month you want displayad.

- 73fNot Uaod

R %ﬁ@{ RO : : - 2 HP 49lsSa
u@.‘: o ) o o Operation
To Sot the Date and Tlmo' C | Y o

Pross the DATE/'I‘IME SET UP Bottkey (#5) ‘The menu ahown below will appear. Set
each softkay to the appropriate setting. The numerical values can be changed by
pressing’. the sot‘tkey that you want to change and entering a value using the

,.1‘nama ENTRY kays RS L

"ftrw\ 10 43 An
“ EEUCK SET, Up ---

rUPPEHT SET e - HOMTH . ‘
ey - ~(09) | ’
‘IRhT IHPEDANCE - =
“RCYROIHPEDANCE. . 608. -~ ~DRY
MCYR TERH- BPDb ~.TERM . 0} (28)

— s

GFOSKIP " B —
VULUE BAND LINIT. OFF HOUR
TRMT WALD colL, - OFF - . | (o

R vp HOMD CBIL - ON . pe A —
W T T -_I HIHUTE

| | Fzgure 3-10. Clook Set Up Menu
Enter tho :I.ast two digits o:r tho :,rea.r you mt diaplayed.

]

Enter the day or the month you want displayed.

Enter the hour you wa.nt diaplayed. '.l‘he allowable range will. depend on whether
g ';_-you choose to hava a: 12 or 2k hour clock on softkey #7. = -

'Enter tho minutes after the hour you wa.nt displayod. \" - '

5 This koy is only act:lva when you are get up to diaplay the time in 12 hour mode.
) _._5-;11: toggles botweon AH and PM. ECADE R Sy

1 . [

"‘;=This dofexminoa whother you aro using a 12 or 21! hour clock moda.

e




v HP UOW5A
_‘-'Operetion _

R i
R P Perfom SBT UP AND 'I'URN ON PROCEDURES.

" Dial, Talk Llsten and Hold Procedures : | - o
'I2.'~'__5Connect linema.n 8 hs.ndset (butt in) to DIAL terminals. _
| "“-‘._.3.___-'Press VOT.UME hardkey Next, press sortkey #1 unt:i.l the selection (OFF) appears

h Press the SET up harakey Verify that the HASTER/SLAVE loftkey (#6) is set to
(OFF) P .

g 5. Press the DIALIHOLD SET UP softkey (f3) The follouing menu will appear.

!

. g 0o- 28 83 *5*10 43 A e

- . ' |- TRHT HOLD

| ------ DiALs HOLD SET up- |- GOFF) -

IRRNVORIR - URRENT SET U - . [ RCYR HOLD
FRE AR _ e coHy -
e [RNT “IHPE DANCE" . 600" - —
SN  R(YE-1THPEDANCE . 600 DIAL - TALK . .
IR AR (P TERH-BRDG . TERH . (GFF) ..
BRI G k1P - OFF , ‘”‘f’”
RN  01CE BAND L[HI 0FF :
NS NRSERNNE (RNl HOLD COIL - OFF
| IR Plv\“HDLD CorL oA
5 “
i

e 1 ‘_ o T thum 3= 11 le/HoZd Set: Up Menu -

i ;-This softkey will turn the transmitter hold coil ON or OFF. The hold coil LED
+ -located above the transnit teminals will be 111uminated when the hold coil is
T**“'ect:lve. o '. ; '; - _

{";_‘J.‘his softkey will tum;the receiver hold coil ON or OFF. The hold coil LED lo-
. " cated above the receive termin_,al will be illumina.ted when the hold coil ls
*_sctive. L __-h -;:f; .'"_ W R

'l‘uming DIAL/TALK ON will conneet the handset to the transli.t line to pemit
7 dialing, talking snd/ listening over the line. Dialing must be done using the
iy _l_amdset. . The level ‘autorange is fixed when :ln this ‘menu to prevent autoranging
‘ when talking ovsr the line. - ' -

3*18 )




o B HP L9LS5A
T R : ' _ o _ Operation

. .The HP MQHSA‘wilifﬁufplyftha'handaét with +15 Vdc: to energize the microphone.

5' Rot Uﬁed‘ﬁ
. Not Used R o e .

Not Used -

. -Not Used -




' HP: Lghsa
C Op'e&rationl'

Reféir' to Table j-3'-1 for the ,‘proper-coﬂtrol sottings for your application.

|].

" Table 3-1. Circuit Control Settings

{Made. - 2-Wire Wet (DOD) | 2-Wire Dry 4-Wire Dry
‘IDiel TRVT HOLD
(through o (OFF)
: butt in) o RCVR H'JLD'
1 ' (OFF)
DIAL/TALK
(ON)
TALK BAT
(OFF)
| Talk TRMT HOLD TRMT HOLD TRMT 'HOLD
(through: - (OFF) - (OFF) (OFF)
i but't-in) RCVR HOLD RCVR HOILD RCVR HOLD |-
h - (OFF) - (OFF) (CFF)
DIAL/TALK DIAL/TALK DIAL/TALK
0 (ON) - (ON) (ON)
'TALK BAT TALK BAT TALK BAT
: (OFF) -~ (ON) - (oN)
Listen TRMT HOLD TRMT HOLD TRMT E-DLD
(through [ = (OFF) " - (OFF) (OFF)
butt in) . - RCVR HOLD -RCVR HOLD RCVR 'HOLD
: e (OFFY (OFF) ' (OFF)
. . DIAL/TALK D_!AL/TALK DIAL/TALK:
o ooy - (ON) (QN)
RS T TALK BAT TALK BAT, - TALK BAT
- (OFF); (ON) (ON)
Test - TRMT 'HOLD TRMT HOLD TRMT HOLD
T o (ON) - (OFF) (OFF) .
" RCVR HOLD RCVR HOLD RCVR HOLD
oo (oN) | - (OFF) (OFF)
. ~ 'DIAL/TALK - DIAL/TALK DIAL/TALK
- (OFF) - (OFF) - (OFF)
‘ 'TALK BAT TALK BAT . TALK BAT
(OFF')‘ (OFF)

(OFF).

'Nexl:, press l:he TEST SELECT hardkey and proceed with’

-”ijthe nnasurmnent. )

RTINS S Note
The hold coils do 'not switch lines with the .line reverse
o -‘;-‘f_.-‘_ switch Thiz is to prevent the nne from being drom:ed.

B | 3'20 .f.



i HP LgU5A
| Operation
LEVEL AND FREQUENCY
i Descrlptlon
7-'-'.l'his aection descrihes the following typea of leve]. and frequency measurements.
L e 1000 Hz Loss Measurement

e Frequency Shift Measurement : ‘
e Attenuation Distortion o ' 5
e Gain Slope Measurement A o ‘

To enter the Level Frequency menu, press the TEST SELECT hardkey and then the LEVEL
FREQuency softkey (#1). The following menu will appear: . _

- t . : b
R . . . (B8

.
¥

" GATH SLOPE’

| oq 28-83 - 10 45 ‘AN
LE?EL FPEDUEHL&

- a"

— 'LEV£L I,

c ROVOLEVELT LT
RUY FREQUENCY 11004

| Fzgm 3-12. rhe Level Frequtmcy Measzmement Menu
i' 1 13 so!tkey beg:lns the GAIN SLOPE meaau.rement.

2' ‘I'hil sottkey esta'blishes a. zero reforence at tha currant 1eval reading.

-

[
A




HP L9U5A " .
Operation

g

‘ates 60 Hz by at least 20 dB without affecting the holding tone (100l Hz)
- meagsurements. . : . - o _

] . . o

3 : fhi_ix‘”ﬁbftke'jr inserts a 60 Hz high pass filter in the receive path. This attenu- .

4. Not Used.
5. Not Used
6. Not Used

10 Not Used

8. :"I'h.is" aofﬁkey_'agcé_aaes the programmable frequency sweep menu.

To set up a programmmable frequency sweep when making the Level Frequency measure-
ment, press the PROGRAM SWEEP -softkey (#8). The menu is shown below with explana-
tions of each of the selections, After setting up softkeys #2 through #6 to the ap-
propriste settings, start the sweep by pressing softkey #1 until it reads SWEEPING
‘in parentheses. R s o : Lo

|
! | : )

n9-28-83 . 1ofhzeAam T 0 N
. 1 USTART 5T0P S
T PROGRAM SWEEP f-------| (STOPPED)  HENENES

b S . e TR o

CcHonSToR ) o
S S CrWEEF 2 .
F" I tvl l E_ 'YI E L . . -‘ .;‘ . l:l d B m ' et et bt e I

.

1

. - “Euece rron 8
RRSTER "Fl?-?P[uHEH!T 10U He

S ldnaHe
10 0 RH L,
SITRNRN
C1O00H --'-'"

.‘ weke o E

BTN .
UJI\' . ,°-
L ’r ) - .'- : . : l . . ) ) . 7
' ‘ l-o . ‘ 7‘ . .

LU Mz 7.0 dBm 600
1004 Hz .0 dBm 6000
“ ( } _‘\I :

i : !
o
Lot B S L - _ ‘II’
. - oo L : ; .
. :

i ffyﬁf'157‘ SO :'[_l:'tf3¥22 :




_ _ o HP L9Ls5A
4 L Operation

t

"I'hi.e eortkey starts and etops the sweep. It toggles between S’_I‘OPPED. and
'_\._S‘HEEPING. : _ S -

.',Th:le softkey tcggles between SINGLE and NONSTOP. 'NONS‘I'OP allows you to con-
' tinuously sqeep. _ : C ’

Enter tha frequency you wa.nt the sweep to eta.rt from.

Enter the frequency ‘you wa.nt the sweep to end on.

‘i_'Enter the etep e:lze you want between the frequencies, |

Select how fast you want the sweep to step, This key cyclee through slow (.3
steps/eecond), medium (1 step/second). and fast (3 steps/second)

1

- Not Used

_ ‘This,'softkey will‘rei:urn you to the level frequency menu,

'-General lnstructlons - Transmltter

Prees the TEST SELEC‘.'L‘ hardkey.

Press ‘the‘ LEVEL FREQUENCY softkey (’1).' The Level Frequency menu will appear.

" Note

’I'he tranemitter is automa.tically set to 1004 Hz when

SRR R o entering the Level Frequency menu,

' Adjust fﬁe.'level to the "Da.te Leirel".

S N ;
.z o ! ¥ . : 1

Note

’ir :
)

. A11 tranamieeion measurements nhould be made at Data
-Level. The Data Level for all presently specified data
circuits is a power of 13 dB below the Transmission
Level Point (TLP). For example, if the TLP is -16 dB,
- the Data Level would be -29 dBm. Therefore, an output -
'-“,alevel of -29 dBm would be applied in this case.

. o
1

When requested by the receiver opera.tor, tre.nsmit the agreed upon test rrequen-
."-ciee.- -The :l'requency <can be changed by entering a specific frequency, using the

‘,_"vup/down arrow keys ('both of these methods are explained in Date Entry Procedure
T -;‘Section) or by.using the programmable sweep capa'bility shown on sot‘tkey #8 above
PR _-i(refer to tho Deacription Section)




- HP -4gL5A
Operation

!‘l-'-
:'; i

e

i.' | Galn Slope Me.\surement

If you prese GAIN SLOPE (eeftkey 1 in the Lwel l'-’requency menu), the transmitter
Hill automatically cycle through Loh Hz, 100L4 Hz, and 2804 Hz (2 eeconde/step)

lGeneral Instructions - Recelver

] |
1

3.

- with your meaeuremeat.

= Press the TEST SELECT hardkey

.
‘l

. _Press the LEVEL FREQUENCY softkey (#1). The Level Frequency menu will be
_ displayed. ‘

1000 Hz Loss Measurement

Instruct' transmitter opera.tor to eend 1004 Hz tone.

Cbserve RCV LEVEL and RCV FREQU‘ENCY in center of the display.

. Press 60 ‘Hz FILTER softkey until IN appears in parentheses. +If the received

level changes more then +-0.2 dBm, the 60 Hz filter should be left IN throughout
the measurement. This will eliminate the effect of a 60 Hz signal interfering

1
N .

FrequenCy Shift Measurement

‘Observe the received rrequency vhile communicating with the transmitter opera-
‘ _tor, compering any difference between the transmitted and received frequencies

© . Note ,

The transmitting test set must be a test set capable of
transmitting a. eignal which. is known within +-0 5 Hz.

.

Attenuatlon Dlstortlon

: ‘Instruct: the transmitter operator to eend 100h Hz tone. If you want this mea-
: eurement to be made in absolute dBm, then ekip to step #9.

"Presa the LEVEL ZERO eoftkey. This esta’blishee a 0 dB reference at the current |

frequency (10014 Hz).

9 '{"*_,'Observe ROV LEVEL snd RCV FREQUENCY in the center of the display while the
‘ ;;agreed upon frequencies are tiansmitted. +dB indicates more loss and -dB indi-
,cates less lo.se, reletive to the reference frequency.

R R _ . i




R T b ' S S HP L9k5A
ST - .o ) ‘ Operation

Galn SIOpe Measurement

10 Select the GAIN SLOPE measurement softkey (#1). If the transmitting test set is

not on HP 4OU5A, then the transmitter operator must transmit the.tones (lOb. Hz,
1004 Hz, and 2804 Hz) individually. The receiving HP L9LSA will recognize each
e of the frequencie' and display the relative level to 1004 Hz on the screen.

Note

.~ The transmitted frequencies can be sent in any order,

‘but the relative level (dB) cannot be calculated until

1004 Hz is sent. As soon as the receiver recognizes

1004 Hz, it displays the relative levels of the tones it

T has previously received, if any. The mneasurement is

. _ continuously updated using the last 1004 Hz reference.




RP-49Y54
: Operation

. . . NOISE"
: De.-;crlptlon . |
! The noise meaﬂurements ‘which can be performed with the HP h9h5A are:

o Ho1se-with~Tone S
e Signal-to-Noise Ratio
.. @ 'Mesgage Circuit Noise.
‘e’ Noise-to-Ground '
o Single Frequency Interference

“Aleng uith theee measurements, there are five filters which can be selected. They

C-message

3 kHz flat co

15 kHz flat IR
Program . :

50 kBit C  v

' To enter the noise menu, press the TEST SELECT hardkey and then the NOISE softkey
(12) The following menu will appear. ‘

,09*28*83

S - oo NOUSE

HOTSE WITH TONE

T : : . SIGHAL
. S | TG\HUISE‘..
| " [ HESSRAGE «~
Jﬁl_%ﬂﬁﬁ_
CNOISE
‘bPOUHD

-

ESSAGE FILTER [N

-IFQCV TERHI
‘ ?'O dBm
?.0 dBm. -

L hguma-urheﬂmse Neasurement Menu

e




' _ ‘ : HP L9454
o ' Operation

Mot Used =~ | 0

H’This sbftkey gelacts the noise-with- toneiméasurement. It measures the tele-

'phone cicuit noise (in dBrn) in" bhe presence of a 1004 Hz tone.

i

When thiu aoftkey is pressed. the signal-to-noise ratio of tﬁe circuit is

calculated.

This hoftkey selects the meésage circuit'noise_measﬁferent. It measures the
telephone circuit noige with the line quiet terminated.

- This softkey gselects the noise-to-ground measurement. This can be used ag an

. indication of line balance.

Not Used '_
Not Used |
'-Thisisoffkéy”acbessés the}ﬁqise filters menu. | f

.you press softkey #8 (SELECT FILTER), you will access the following menu.

HOTSE. F[LTED“‘““'
HEJSE WITH. FONE

RETURH 10
ol .THoIsSE .

S '-' ‘ L oo
'.fPigure_stS.“ZThe Noise Filters Manu

.3_2715
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salg'cts the' € message“'filter. 'I‘his }filte;r weighf:p the"‘n_oii?so:",lto'-. o

;ﬁui;lulp.te uhat the hﬁmm'mar mruld dgteci:l;},- ot VL
: 'I ‘ }'i R '.‘\ll: “I " ’ - :, . \ . ! “,"i \u\‘ 'V. Y o a ’ ' !
é-wmms sottkey, selects' the 3 MHz’ £lat] :l’ilter. Thic'fi) rer is ised - to- detect the |
p;ra.:anqg.of,,low trequency Loine on wic« circuits. e ] : e o AR o
o '1" ” uu,‘- . iy I' ‘l 'J‘ NRTE N ||.‘,‘- . " ' ; ‘I‘ll‘ F
14 This filto;r is used when making o
olf noise on 'progmm circuits. A ETI i T
. L LTI AT R g |
‘ﬁ"‘ Cip s X i:" % ri‘“ ‘ml i : !
o ’l‘h,’ia softkej.‘seloctn J-the Program ifilter. 'l‘his,filtar is ,'u;sed t"or 'the ueighted L
i ‘meaaurementunqise on program circuita wh:lch have ‘bandwi;lths up ,t?,,B kHz. st
. ’ I . ha 1 ' "-H:..'] Ei ‘ I ' - I”” Pl SR { .n
5 'I'hia“ soft.key uelectl rrtho 50° kBI'I‘ filt‘er ' .
Yl 'handle wide‘band do.ta. and poSﬂ c‘ftlk?cuits
Dk '.|| - -,‘"‘.i B ’Wr,nf-; :‘. AL "“";l' ; o
‘ ‘6,.uot Used g ; S
o K
‘i }ﬂ" ,' * :I ‘;. z
Praa{s the 'I'E,'ST SELECT ha.rdkey.u ‘ :
tkey (#2) 'I'he Noise menu nill be displaye L
T . S “ : -)“ : ‘ .‘: . ;}F\_":‘- ‘ I !
Spa Ty e )
Mqasage Clrcult Nolse S AN ,: |
i ",",‘;, - ""'“i‘ I TS R R S
'.NOISE 1;aottkey (ih) {.l‘his uill quiet tominate tha ' ] L
5}!’41 15' ) .LI‘ ' o i
'I’;',j1 N
I. 5 \

Slgnai- b-Nolse_ R_atno, o

;Prass Lthe;‘SIGN TO NOISE soﬁ;key! ’(#3) l’I‘he txansmitter is now tranamitting LY
'100)4 Hz' hq’\lding tone, : :




. HP Lohsa
Operation

.- ;: L . B e } o s )
’} ‘ll-i I.‘ .!;‘_-‘-‘.ll‘ . : - - I:. .. Nota | -

. ,iAl.]. transmission measurements 'should be made et Datu
. Level, Data Level for all presently specified data cir-
cuits is a power of 13 dB below the Transmission Level
. Point’ (TLP). For exdmple, if the TLP is -16 dB, the Data
o Level would be: -29° 4 Bm. 'I‘herefore, an output level of
' .,29 dBm wot.ld be epblied in this case. =
TR Ll‘ o S

H';' R AT PP ', Nolse-to:—Ground

!I'he HP l|9h5A nust be properlyl grounded for ve.lid noiee to ground measurements.

1" Ground can: be’ eetebliehed through the power cord giound if there is a reliable power

}" line bond or through ‘the eleeve connections on the 310 transmit/receive jacks,

‘)'s‘“"r i A b b

h*\_ ‘ 6 Prese the NOISE TO GROU'ND eo:t‘tkey (#5) The tranemitter ie now. quiet terminated.
R 1‘”_'5!.1’-_ . ‘

o -' NoIee-Wlth Tone

: Prese ‘the NOISE HITH TONE eortkey (#2) ‘I'he tranemitter is now. trenemitting a
EE J.OOlt Hz holding tone. N _ ,
L Loy ; : ' ' l
8. _Ad.)uet the output level to the "Date Level" ueing the LEVEL hardkey (refer to
: "Date. Level" ebove) .

i

2 ‘.General Instructions - Recelver _
- Proee the 'ms'r sm.sc'r herdkey.. L
S ;2'. Prees the uo:ss: sortkey (#2). -

3 '.T.'he current !‘ilter eelected is dieplayed on - the lower portion of the screen. If
' ., you'want to change to another filter, press the SELECT FILTER softkey (#8) and
eelect ?he deeired weighting or press the RETURN TO NOISE softkey (#8). .

1
L

Message Clrcult Nolse ;

bl

Preee the HESSAGE CK'I' NOISB eo!‘tkey (#h) The reeding in dBrn will be disple.yed

Ly e iy ! . . . . )
i"""‘_ '_f R Szngle Frequenoy Interfemce

Wh:lle perrorming e. leesege circuit noiee meesurement, a eingle t‘requency inter-
ference cheok ce.n 'be done. o ‘ ,

4

Press the VOLUHE herdkey

: i,r:,‘Prees the VOI;UHE softkey (#1) until ON eppears in parenthe:es.




HP LONSA <
Operetion;, ;

7. Ad.,ust the volume level 'by ueing either the up/down arrow keys or the DATA ENTRY.

lmys .

8 , Press the HON.LTOR softkey (12) until REC[:IVE appears in parentheses. Ligten for

. any predomine.nt tone which will indicate a potential single frequency inter-

ference problem. A LEVEL FREQU'E!'CY measurement can be made (Don’t change the '

" transmitter - keep it quiet termi: ed} to further analyze the tone, Press
;' VOLUME hardkey to end the entries. ' i

. |
LY
TS

4 " : Slgnal to-Nolse Ratio

95 Press the - SIONAL '1'0 NOISB eoftkey (03) The HP hghsa will automatically display
the signal- o-no:lse rat:lo. .

_f.} 1{;5’ A _' Nolso—to—-Cround |

10. P:'esa the HOISE 0 GROUND , sof", key' (#5) and observe the de;n reading on the
display. SR

Llne Balance Calculatlon
'I'he rela.tive line balanco of an end loop can be calculated by message circuit
noise (Nm) a.nd noise to ground (Ng) and applying the following formula:

"‘Balance in dB = Nm - Ng -
| Note

Sy --~”his celculat:.on ie only valid if the meesurements are
C ., made on a physical pair and if it is assuned th-t the
| ‘message. circuit noise is caused by longitudinal ‘noige’

Ceh converted to message circuit noise by a line imbalance.
"It is recommended . that both .of these measurements be
made ueing the '3 kHz flat filter to account for the ef-
a0 ""fects of. power 11ne related noise._i o .

RS I R Nolse-Wlth Tone
11. Prees 'the NOISE HITH TONE uoftkey (12) and observe the dBrn reading on the
displey AT




SRR T R . HP LoLsa

‘T,} PR P . . Operation

P  TRANSIENTS -
Descﬂpﬂon S  "":7  SR |

The HP h9h5A performs the following transient mealurements

. sImpulse Nbise (3 level)

. e Phase Hits"

e Gain Hits - :
o.,Dropouts _ : -'_" : i

The HP. h9hSA will also perform a noise with tone measurement and latch the results
‘to aid 'you in aetting the impulse noise thresholds. The noise with tone measurement
"iis always in progress whenever the transients measurement is STOPPED

_To enzer the transients manu, press the TEST SELECT hardkay and then the TRANSIENTS

o isoftkay (l3) The following menu will appesr.

10 su .'1
TPHHSIEHTS | o
" T 7- l. . .
{ih{ ELBPJED Q.glﬂ e Tt ey
HEOL SF HOTSE ey . :
LW B8 dBrn. ‘ | o 3
.~ HID 72 dBrn CHT ' _
U HIGH 76 dBrn :
I : HPULSE LOU 4
PHA EHT TS 20" peg ©_(£8)dBrn- NN
CAHIH HITS 2 10. 4B 0 C st
- bROPOUTS 12 dB . 0 { STEP SIV? 5
) ) % . T ( ‘1 ) d B N
MO u«rnuf 2 dBrn" . oI .
6

HESAGE FILTER
| GATH HITS . v

Figure 3-16.

The TranStents Hbasurement Mbnu

: 7 ~1.. Thia loftﬁey sjarts and stops the'timer on the transients msasurement. It tog-
fﬂi_gles between STOPPED and RUNNIHG. ;T

I




B UgksA
Opernt ion -

Ay pa

SR L il _ ‘ - ‘ ;

2, --'I'his softkey sets the count rate for transient measurements It cycles through .

o .7. 8, and 100 counts per second . , ' : '

3."This softkey gets the timer for the transient measurement The range is pro-
"'*granmahle from 0 (nonstop) to 9999 minutes.

L, This softkey sots the .LOW threshold for impulce noise. The’ range is programmable
' from 30 to 110 dBrn.; o )

5. ;This eoftkey sets the step size between the LOH to MID and MID to HIGH impulse
noises thresholds. It cyclee through 2, 3, 4, 9, and 6 dB.

6. “This softkey sets thb rhaze hits threshold. It cycles through 5, 10 15, 20, 25,
- 30 35, 40 end 45 degrees. "

7.' This key sets the gafn hits threshold. It cycles through 2, 3, 4, 5, 6, Ty 8, 9,
: and 10 dB RSN _
0 ']' ‘ '
8..§This softkey accesnea the noise filters menu. For further axplanation of this
- menu, refer.to the NOISE measurement seotion. The noise filter selected affects
the impulse noise measurement only. -

Generai instructlons - Transmltter
; f~. s

1.1 nPress the 'I'EST sm.wfcr hardkey. e .

2._=Press th TRANSIENfS sortkey (#3) ‘The, transmitter g now trensmitting a 1004 Hz
..holding tone.. - ¢J , - S

3.T“AdJust the output luvel to the "Date Level" using the LBVEL hsrdkey

,_ll‘l\' .
B PR R Note'

' I

}All trensmiasion measurements should be made at Data
" Level. The ﬁete Level for all presently specified data
. -eircuits. is 'a ‘pover of 13. dB below the Transmission
“"Level Point (TLP). For example, if the TiLf is -16 dBm,
: the Dsta Level would be -29 dBm.’ Therefore. an output -
C 1evel of -2 dBm would be - applied in this cese. "

General lnstructlons - Recelver S o o L
1,-'.-,‘;?,_:».... the Tssr SELEqT hardkey. I o | ,
2-1fPress the TRANSIENfS softkey (#3).

3. Press thie comvr RATE sortkay (#2) until the destred rate appeara in p““‘th““‘
“ﬁnlt cyclus through Ts 8. end 100 counts per secoﬁd-

+
' v ‘- o : " B . o : . ' -
: | . H - . . S : M a7 : . ' '
H ' - . oo T ) " ! o : : . . . .
i - v [ L . .
Y

““5’71151.ﬂ.7A‘;ﬂf?;.lf*;.'37‘343?“25"




S T o . HP LgU5A
S n) fffli'»fh R “i'- o ' o . ' ' ~ Operation

. 4. Press: the COUNT TIME goftkey (#3) and set the timer for the desired 1imit using
. the DATA ENTRY keys or the up/down arrow keys. The allnwable range is from 0 to
- 9999 minutes wi th 0 being nonstop. The up/down arrow keys will step in § minute
o etepe.:f

5. Press IHP THLD LO eoftkey (#h) Enter the desired low threshold for impulse
: knoiee using the DATA ENTRY keys or the up/down arrow keys (1 dBrn step).

62' Prese the INP THLD STEP eoftkey (#5) until the desired step size between the
e ' =impulee noisge thresholds'appears. Your choices are 2, 3, 4, 5, and 6 dB.
o o )
' 7.. Press the PHASE 'HITS THLD softkey (#6) until the desired phase hit threshold is
’ obtained. This ‘key cycles in 5 degree steps from S5 to U5 degrees.

W “ﬂ.'-s.’ Prese the GAIN HITS THLD eoftkey (#7) until the desired gain hits threshold is
32\‘3“ SRR .!obtained. This key cycles in 1 dB steps from 2 to 10 dB. '

. 9. The current filter which is selected for the noise measurements is displayed on
o0 L the lower portion of the screen. If you want to change to another filter, press
. the SELECT FILTER softkey and select the desired weighting or press the RETURN
',y”?-TO TRANSIENTS aoftkey (#8)

" 10. Press the VOLUME hardkey. ' Press the VOLUME softkey (#1) until ON appears in
e -Vparentheees. : ‘ ‘

‘ . ‘11, _. Presa the MONITOR softkey (#2) until RECEIVE appears inparentheees.

e 12;,Ueing the DATA ENTRY keys or the up/down arrow keys, change the volume to the

"-'j“fdeeired “evel. Listen for any predominant noise which can provide a clue as to

. the .noise source. If you decide not to change the volume level, press the
‘-_VOLUHE hardkey again to return to the measurement menu. o ‘

.135jStert the measurement by preesing the START/STOP softkey (#1) until RUNNING aep-

S pears . in parentheses. The current status of the counters can be observed on the
. screen. . When the timer ia done, 'STOPPED will appear in the parentheses under
o softkey (11) Any eoftkey change will restart the measurement.

Note

: The noiee~with ~tone reading will be latched while the
traneients measurement is running




HP!‘Q“SA ‘ '. ‘>.". ’ -
‘_Opera.tion L L .

L ' ENVELOPE DELAY DISTORTION

Descrlptlron

1

'I'he HP hghsa performs the envelope delay distortion measurement, which is an indi-
rect method of measuring. ‘the phase response of a channel. It has a programmable
frequency aweep ce.pability to ‘aid you in characterizing a line,

"J.‘he following figure is included to quickly familarize you with ‘the measurement

procedure and terms. ; & i "

:i"\

4945A IN
NORMAL MODE

i 'Vlf.

83-1/3 Mz
- .

fret.

4946A IN
REPEAT MODE

"MICROSEC
: ;
Loyt ) ‘
: . REV fef—
o '3 (al'hoﬁiiq Haference Technique .

Normal o;mnior varies his transmitted

" carrier frequency. Repsat opcutor misup

a lixed refarence carrier fuquoncy
Envelops Dclav Di:tor:ion measured at

- Normat Set. '

RCV

4948A IN

”"Nonmmone .

Tret.

4545AIN -
REPEAT MOCZ .

-

Ibl Fonnrd Rdcnncc ‘l’ochnlquo

't
i - 83-1/3Hz

e,

© Normal opmm Misup & fixed rdmnct
" earrior frequency. Repeat opavstor varies
his transmitted uuht frequency. .
Envelope Dolw Distortion rnl-md lt
: Ncrmnl Sct

RCV

3

o Y pigure .,".‘3_.‘,1,?._.'1'?"?3 Envelope Delay Test Set Up




S S S ‘ D HP L9LS5A
S N B S s Operation

i R L Co : . : “
7o enter the envelope deley menu, press ‘the TEST SELECT hardkey ‘and then the ENVE- _
"FLOPF DELAY softkey (#b) The following menu will appear. f

Hy,

. 09- 28- 83 310:51 N
. . [MORHAL-REPT
EHVELDPE DELAY ~~=-~-~| (HORNAL)'

__._._...__._.
3 SR S -

o [ UEVEL 2ERD

. DELAY ,4313 usec [

g RV LEVEL ~13.0 dEn ,| nﬁfﬁ?ﬂ3énd
‘  eRLffFFﬂHNJEHCT © 1804 Hz R

Cye

|,_” B} - e : A
,1ﬁnq L g ; PRUbRHH-
RRELE R e i ; ' SUEEP

Pzgure 3 18. The Envelape Delay Mbasurement Mbnu

Lf;;l.f'This softkey gots up ‘the instrument ‘as the IORMAL or as the REPEAT test set.
-+ This key ie blanked in maeter/eleve mode. .

155‘2.“'This softkey establishes a zeru reference at the current level reading
.'1 ;3;‘ Thie softkey establiehes a zero reference at the current ‘delay reading.
. ture allows you to choose whether or not to view the alave’s level and frequency
i T;readings.- If you: ‘do not have a neod to view this date. get the softkey to OFF.

. “f'771.343‘,By choosing ‘not to view the remote readings, the measurement cycle is signifi-
G - ‘ cmtly faster. _ ) o N

[ y.. -In maeter/ele.ve mode this eoftkey ie labelled LEVEL/FREQ DATA (ON). This fea-

:f{5; 1Not Ueed '._' 1Q‘; . ;;5 | ) i,

-ffﬁ,f.Not Ueed
;u{7;*GNot Used Co o SRS
Rt R SR o

| ;:j§}¢ Thie eoftkey accesses the programmmable fraQuency eweep menu. B A

3 35




BP 49454 _
Operation .‘

.To set up a programmable frequency sweep when making the envelope delay measurement,
‘ment, press the PROGRAM -SWEEP softkey (#8). The menu is shown below with explana-
‘tions of each of the selections. After setting up softkeys #2 through #6 to the ap-

’propriate settings, start the sweep by pressing softkey #1 until it reads SWEEPING

‘in pa“entheses.

7~Enter the frequency you want the sweep to end on.

:“

\ I
\ : START~ STQP-
;<-r-*~¢ PPDGRHH SUEEP —~<-| (STOPPED)
| v | . CHOHSTOPY)
DELHY-\ 4312°USEC |  « SWEEP

' orey LEVEL L -13.0 dBn SUEEP. FRON

-09- 28-83" f"‘ | 10552 ﬂn'

180N Hz . » oo
- WEEP TO
{ 34 [ ﬂJ)_}L:_ _

OSLOUY >

600[ RETURH 10
6001 EHV DELAY

-'FigureJ34i9. T%e Progrunnublc Suesp anu for anelope Delay Dzstortzan

jThis softkey ste.rts end : stops .jl:he ‘sweep. It. toggles between STOPFED and

SWEEPING.

' This softkey toggles between SINGLE and NONSTOP. NONSTOP allous you to con-
‘V_tinuously sueep.x .

f:Enter the frequ-ncy you want the eweep to start £rom.

"f?Enter the step aize you want between the frequencies._i

LNSelect how fast you ‘want the sweep to step. The key cycles through slow (.3
qusteps/second), medium {1 step/aecond), and fast (3 steps/second)

;j‘Not Used

l f.ur 3&36,

I
. i
1




2.

‘ 'G'eneral lnetfhctlons - Return Reference - Normal Test Set .
Vo o ’ . :

1,

="A.d;juet the output level to the ”Data Level" using the LEVEL herdkey.

?-ﬁhen'the Repeat Test Set operator has completed step 6, continue te step 7.

HP L9h5A
Operation

i

‘ . . ":8.'_' ‘This softkey will return you to the envelope delay menu,

Note

Due to the amount of time the receiver ~Z the HP L9LSA
needs to correctly measure a level =ud freguency, scme
points will not be displayed when using . the medium or
fast sweep rates.

I

L Master/Slave Operatlon

fwhen ueing the instrument in master/slave mode, the STEP RATE softkey (#6) will be
_blenk The step rate is not selectable in this mode of operation,

_Press the TEST SELECT hardkey.

Press the ENVELOPE DELAY softkey (#i4). The Envelope Delay menu will be
L displayed. L - > '

..'Press‘the NORHAL/REPT softkey (#1) until NORMAL appears in parentheses.

- Connect the pair to be tested to the TRMT terminals. Connect the return
.referenoe pair to the RCV terminale ‘ '

" Note
All - transmission measurements should be made at Data
" ;Level. The Data Level for data circuits is a power of
13 dB below the. Transmission Level Point (TLP). For ;
example, if the TLP is -16 dB, the Data Level would be :
~29 dBm. Therefore, an output level of -29 dBm weuld be o

‘:f ,(' , applied in this case.

‘Observe the RCV LEVEL (in dBm) oe the displey. For valid measurements, this

leyel must be Jgreater than or equal to ~40 dBm.

!

_"Adjust the trensmit frequency to the reference frequency (e.g., 1804 Hz, or the
i frequency of minimum_delay) using the FREQuency hardkey.

o 3




Y20,

11,

Operation . o . o :

o

AT Nt
’ \ 1 . | - . }

. The transmitter of tlie HP 4945A is automatically set to
'180h Hz when the envelope delay menu is accessed

| Note "

. If SF signaling units are used in the network under
test, SF SKIP should be ON (refer to the Set Up
‘Procedure)

5

Obseree the delay reading on the display. Arrows will be displayed;until the
reading stabilizes. Press the DELAY ZERO softkey (#3). This establishes a zero

. reference at the reference frequency.|This can be verified by noting the display
~ under ZERO REFuRENCE. ‘ o :

It you uant a zero reference for the received level, press the LEVEL ZERO

: softkey {#2). The level which .you selected as the reference is -isplayed under

ZERO REFERENCE on the lower portion of the display.

Transmit the desired test frequencies using the FREQuency hardkey or the pro-
grammable sweep capability._‘ ,

117_12. At each test frequency. observe the relative delay in microseconds. If the

readings vary. take the average. '

1
!

'é_-‘é_"GeneraI Instructlons - Return Reference Repeat Test Set

1

3
o

Press the TEST SELEC& hardkey.p- ‘ .

Press the ENVELOPE DELAY seftkey (#h) The envelope delay menu_ will be

displayed._‘ ff'

¥

Prese ths HORMAL/RFPT softkey (#1) until REPEAE appears in parentheses.

Connect the pai? to be tested to the RCV. terminals. Connect the return reference
pair to. the TRHT terminals. _
g

. Adjust the output level to the "Data Level" using the LEVEL hardkey.

.37387




S o | o HP 49L5A
B R a o . - o ' Operation

e | Note
oy : = All transmission measurements should be made at data
e w0 level., The Data Level for data circuits is a power of 13
. ?j: ’ ' : dB below the Transmission Level Point (TLP). For exam-
IR - ple, if the TLP is -16 dB, the Data Level would be -29
§ L - dBm, Therefore, an output level of -29 dBm would be ap-
plied in this case.

6. Adjuet the transmit frequency to the reference frequency (e.g.,1804 Hz or the
frequency of minimum delay) using the FREQuency hardkey.

i

Note

The transmitter of 'the HP hohsa is eutomatically set to
180h ‘Hz when the envelope delay menu is accessed.

¥

N A'I 7. Notify the NermelﬂTest Set operator that you have completed Step 6.

. : _'. T .k.‘ ) ’ . T
., - General Instructions ~ Forward Reference - Normal Test Set
. o, Press the TEST SELECT hardkey.

_2. _Press the ENVELOPE DFLAY eoftkey (#4). ‘The envelope delay ‘menu will be
o displeyed. o . :

'?_f_LB;f-Press the NORMAL/REPT softkey until NORMAL appears in parenthelel.
4. ‘Connect the’ pair to be tested to the RCV terminals. Connect the reference pair
. to the TRMT terminels.. :

=5‘.-‘_Ad,juet the output level ta the "Data Level” using the LEVEL hardkey.‘

' Note.

All transmission measurements should be made at Data
Level. The Data Level for data circuits is a power of 13
dB. balow the Transmission Level Point (TLP). For exam-
ple, if the TLP is -16 dB, the data level would be -~29
¢ dBm, Therefore, an output level of -29 dBm would be ap-
- plied in this case.

6. "Adjust the., transmit frequency to the reference rrequency (e.g. 1804 Hz, or the
frequ ncy of minimum delay) using the FREQuancy hardkey.




HP ;h9lSA L o - i

Oporation
= 1 i ) )
Note
The transmitter of the HP LoL5A is automatically set to
180h Hz when the envelope deley menu iz accessed.

' ‘n.n : . . : . ) ' I .

7.;‘Hhen the Repeat Test Set operator has completed step 6, continue to step 8

8. Observe the RCV LEVEL (in dBm) on the displey. For valid measurements. this

| 1evel must be greater than or equal to -hO dBm

9. Observe the delay reading on the displey "Arrows wil). be displeyed until the

 .reading stablilizes., Press the DELAY ZERO softkey (#3). This ostablishes a

' reference at the reference frequency. This can be verified by noting the display
under 2ERO REFERENCE.

10. If you. went a zero reference for the received Jevel, press the LEVEL ZERO
softkey (#2). . The level which you gelected as the reference is displayed under
ZERO REFERENCE on the lower portion of the display.

Retify the . repeat test set operator to begin send*ng the agreed upon test

11..

12,

frequencies..

At each test frequency, observe the relative delay in microseconds. If the

‘jreadinge vary, take the average.

Genera! lnstructlons - Forward Reference Repeat Test Set

: Press the TEST SELECT hardkey.

-

: :Press the ENVELOPE DELAY sortkey (#h) The envelope delay menu will be

,_displayed.

JP"ese the NORMAL/REPT gsoftkey until REPEAT appears in parentheses.

"'*Connect the pair to be tested to the TRMT terminais. Connect the reference pair

" to 'the RCV terminals.

'4'Adjust the output level to the “Data Level" using the LEVEL herdkey.

‘Note | '

"~ All transmission measurements should be made at Data

Level. The Data Level for data circuits is a power of 13

'dB below the Transmission Level Point (TLP). For exam-

ple, if the TLP is -16 dB, the Data Levei would be -29

_ dBa. Therefore, ‘an output level of -29 dam would be ap-
 plied- in 'this cage. .

3l




HP 4glsA
Operation

g o _
‘_. . ‘6’7 Adjust the transin:i.t frequency to the reference frequency (e.g. 180’4 Hz, or the
e frequency of minimum delay) using the FREQuency hardkey.

| Vo ; 5_ 'Note

The transmitter of the HP Loks5a is automatically set to

- 1804 Hz when the envelope delay menu is accessed.
R S Note
; J
' It SF signaling units are used in the network under
: test, SF SKIP should be ON {refer to the Set Up
. Procedure).
] N . i ' I

T. Notify the normal test operator that you have completed step 6.

8. When the Normal Test operator has notified you step 10 hus been completed,
e ~ transmit the desired test frequencies using the FREQuency: hardkey or the pro-
SRR ‘gra.uuna'ble syeep, capability b
o ! \ cr |
- . :
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BP UQhSA performs the,intermodulation distortion measurement’ using the h-tona 3'
‘ftgchnique.“'Thia measurement determines the effect of line nonlinearities on the: 0
.’*?tranamitted[signal ‘The HP' h9h5A will transmit a”multifrequency signal and. measure ‘;' i
‘and' third order’ distortion products. The 'HP' h9h5A has the capability to' '~ .
Mrun a nignal—*o-noise check 'and - correct the readings: baged on ‘the results. This, op-. .
" tion 13 énabled when you select CHECK' SIGNAL in the IMD menur AR 'f=‘ S e

} XY Y . *I:

LR | R

| . To _nter the 1ntermodulation distértion menu, press "the TEST SELECT hardkey and’ then
E J\IMD/NLD softkey (#5) The following menu will appenr.h > - Ay
' ' l:“.“ll s ‘_‘. o I;T b K R . B! : :_:.-1':! \
:"“’ . Yy l‘“

HODULATION DISTORTION =|  SICHAL -

o o (S

|’_}.' l B Il’

5 "‘l.’.
cod T L . li:""i‘; ; .
5-20 The Intermodylatton Distortzon Hbasurement anu _ iﬁ““z Ly
i iv [P : ‘J "‘;‘:_ X ];‘ o ; ' : Pl : Lo |:

‘qnables w“12 second chﬂck

aignal with each prass which ig’ used tOv 7L
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':-I; h , ; | o ;.'.E:; . -‘ . l Lo : : ; ( g ) j -.;; - HP l‘g‘hsﬁ
Sl I . Operation
! L A NS PR J' N )
not’Used R Rt P SRR R !
T '1| t y ‘ . h ) : : I : “: | ' . ‘~. . e . . .;_» '
"._: 3 Not Uﬂed L ‘f B . b I‘-'-"i ’-;_ w\_..'_\ : ._" . :J o '
‘NOt USOd | ‘ C ] _]1\ N _‘ 3 . iy ‘ !.;‘ f k.! !
. ;;‘ . . IJ‘. -\ ;‘ I‘.".' ) . . " . ;1;; o :I. ’_' !_ .f o U L .
: 5 Hot Usad N T ! '
6 Nnt Used o TR
7. - Not Uaed it L v w 1
why r b '
. ':! Y . ]
|8.E . Not] Uﬁed ._‘"; y Il g : o 1 '
_d‘i b 5 | ‘ !' . i
General Instructions - Transmltter L B |
1 Press the TES‘I‘ SELEC'I‘ hardkey. o L
v : j ;
2 Press the IMD/NLD softkey (#5) 'I'he IMD menu will be displayed.~
. !
Adﬂust the output level to the "Data Level using the LEVEL hardkey.
: :.;‘ AR ”” o Note o .1“! .
")::. : :

: All tra.nsmission measurements should be made at Data

__,-.’5 ) Level. The. Data Leve‘l for data circuits is a power of 13
:dBbelow the Transp:.ssion Level Point (TLP). For exam-
iple. if the TLP is ;15.:dB, the Data Level Would be -29 .
'dBm.‘Therefore, an output level of -29 dBm would 'be ap-
'}:pliad 1n this case. - i i

FPY]
i

SO mll When reques‘.:ed by the receivor opera.tor, pressmthe CHECK SIGNAL softkey (#1).
‘ ..+ Thig will trunemit the check signal for 12 ‘'seconds, Each press of this key will
PR ’add an additj.onal 1" ‘seconds tu the tra.ngmission time

TR 1, s " e L : ' , R
S General lnstructlons ?Recelver ‘
SRR ¥ Press. thq 'ms'r SELECT hardkey. | ; o o 1
L -\‘i --. ;,' i ' S o R

,{ - 112. ; Press the IHD/NLD softkay (iS) JTha IMD menu will be displayed

e h. f‘f .l LS ll‘ :

3 ¥ Instruct‘ the ! tmsmitter o;perattor to aend the check signal, When this is in

L prograss the status line’! 'of .your display will read RCV CHECK SIG- (in Area 5).

When :H: is done, the message HOISE CORRECTED will appear on your. screen,. Thi.s
1'1ndicates that the data is now a.utomatically corrected fo* noisa. : ‘

o i

"':__.observe the readings on the display. Note that the 2nd and 3rd order products

‘“-".a_are displayed rin dB: relative +o the SIGNAL LEVEL. . _
. - oy . _1'\- . G o i ' !

o T '
‘-1‘ -.} h. ¥ b !
[ T '
[ ‘{} .
R
,‘.}-_ - HE .
S P " '
o Ny , ,
BT
FRITE
Wt L
N 1
1 \Ifl ) !
"’!{I.'. i A . ;




Hp );o};sa ‘ :,- ik o . \_ ' .
' Oﬂara.tion Coni s . D

| .. .! l_ . MasterISIave Operatlon e | o
;_Etl,'ha ,‘nstrument wi 11 autox;aatically alternate between the CHECK SIGNAL and the IMD 0

'I‘herefora, the CHECK SIGNAL ao:t‘tkey (#1) will be blank when in master/alave ’

l i

)/ signal.




o . . ~+ HP kghsa
- . Loy o | Operation

& | . JITTER
fQDescﬂpﬂon o Lo o o

. _ . r : i _ ,
---“The HP hghsA portoms both amplitude and phase ,jitter neasurements in three dif-
* 'ferent bandwidths. They are 20 t0:300 Hz (Bell); L to >0 Hz (Bell + Low Freguency),
.'and 4 to 20 Hz (Low Fraquency) The jitter measurements can be made  individually;
~or, uaing the measure-all feature, you'can make hoth measurenents in all three

| "ba.ndaidths sequentially Lo o b P
o To- enter the jittar menu, preas the TEST SELECT hardke;' a.nd t en the JI'I‘I‘ER soft key
(16) The following menu will appear. Y D _ _
i s o fi.\ L

[ PHRSE
JITTER C(OH)

RN

Cr0ognoghz AHPT C 0:0 % PR [ 20 300“
- U300 HzBPHASE . .0.0 DEG . :

s

?UIJHL‘

|#~L~~Ipcv‘
1094 He,
100 Hz

2 F-zgure 822, The Jitter Measurement Nenu
; o o ey | | \

"7;1 ‘”_,: ;t-I. f '3'hS




BPOMGNSA . o

i."Thia softkey ena.‘bles the amplitude jitter measurement. When .it is ON, the am-
plitude Jitter measurement w‘ll be - displayed in the selected banduidths.

2.'.; lTh:le softkey ena.‘bles the phase Jitter measurement. When it is ON, the phase
T ‘_Jitter measurement will be displayed in the selected bandwidths., _

3.. "'.I'.'his eofffkey s_e_l_ects_- jij:ter in the 20 to 300 Hz bandwidth.

.Ir.

3

h. _.:'I'hi;s.'_'e'oftkey _e:elle!c'te -Jittee'. in the y _}i:o 300 Hz‘bandwidth.

5. ?'Tl_xis _.aoftkeyv selecfe' Jitter in the U to 20 Hz Banc!l?idth. |

é. '.l’hie sofgt.k‘ey selects fhe desired Jjitter measurement in -all three ioandwidths.
7. .Not Used |

8. Not Uaed

General !nstructlons - Transmltter .
(Same_ for, both amolltude and phase jltter)

k
C

1, Press the TEST SELECT hard}fny.

2§ Prese thc JI‘I’I‘ER softkey (#6) '.I‘he Jitter menu will be dieple.yed.

RTINS
- '

R Note

The tranemi.tter of the HP ll9165A will ve automatically
S .+ - set to 1004 Hz when this menu is accesaed. No further
R ad.juetment is nee}ded here. S _ ' 1

1 T -\.

3. Adjust the_f,"’ou.tbutil,_ev_el_ o the "Data LQ&&J‘."_ using the LEVEL hardkey.

-t

e ;’r;':; L Note.
_','-All tra.nsmieaion meaeurements should 'be made at Data
~Level. The Data Level for data’ circuits is a power of 13
dB below: the’ ‘TPransmission Level Point (TLP). For exam-
o ple, if the TLP *"i-16 .48, the Data Level would be -29
-’ - aBm. Therefore, an. output .Level of -—29 dBm would be ap-
- lplied in this case. g o




A - HP Lohsa
' ’ ' - ' Operation

. General Instructlons - Receiver

1.

R

Press the TES'I‘ SELEC‘I‘ hardkey.

"Press the JITI'ER softkey (;6) ‘The Jitter menu ‘will be displayed.

‘To perfom the amplitude .jitter measurement, press softkey #1 until ON appears

in parentheses

: To. perform the phase jitter measurement, press softkey #2 until ON appears in
parentheses. : | 3

“To pen’orm the selected measurement in all three bandwidths. press the MEASURE

ALL softkey (#6) end skip to step 7.

Select the desired measurement bandwidth by pressing the appropriate softkey, #3
. (20- 300Hz), #h (b~ 300Hz) or #5 (k-20Hz).

'-‘.Observe the :]itter readings on the display. If the readings vary, take the

average.

oy .
‘«'I




U HP-MONSA T T _
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P/AR (PEAK—TO-AVERAGE RATIO) MEASUREMENT

i '~‘:;‘_.“Descrlptlon

" :"P/AR should not be used as a conclusive trcublashooting tool but only as a quick
" " ‘check.of a line’s performance. .The P/AR signa.;. is sensitive to attenuation distor-
]-tion. phase distortion tmd noisge. : ;

" To.enter. the P/AR menu, ‘press “the TEST SELECT hardkey a.nd then the P/AR aoftkey
o -'(i?) The following menu will appear.

.

UNITS

100 P-AR

~RCY TERH- -+ - i | LTI L
160 JdBm YOO 1 - s ‘I ‘ :
PHE T OHE S - l b ':4-0 dAHm : ’ :

F%gure 3-23 The PVAR Mbasurement Mbnu [

i
B
hy
‘ i
i)
Lot
!
. .. . (. . ‘| 1
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HP LQL5A
Operation
" Not Used
" Not Used -
. N«}t Used
N. ot Used |
o 5. Not Used
6. Not Used .
7. Not Used _
- 8. Not Used
g ‘i‘here are no seffkey;selegc't.ions for this measurement. A
,_General Instructlons - Transm!tter p
ﬁ?;r;_';ﬁ'u"l. Press the TEST SELECT hardkey. ' |
t - ‘;‘Hj" 2. Press the P/AR softkey (#7) The P/AR menu wi 11 be displayed
3 Ad.iust the output level to the "Da.te Level" using the uEVEL hardkey.
L Note
m i o = e : All transmission measurements should ‘be made at Data 1
VO Gy T e Level. The Data Level for data circuits is a power of 13
B N A dB below the ’J.‘ransmission Level Point: (TLP). For exam-
S RNV IR ‘ple. if the TLP is -16 dB, the Data Level would be -29
SO B KL " .- dBm.- ‘I‘herefore, ‘an output level of -29 d",m would be ap-
S P ‘ ‘ plied in this cese.-:_ : !
';Generai lnstructlons - R\\ceiver ST - SR ‘
:“ 'Pl‘ S SR i . o
T Press he TEST SELEC‘I‘ herdkey.: '
; o2 2. Press the P/AR softkey. The P/AR menu will be displayed.
IR s S ,':‘ ’>F'
l'—'_"-3 Observe *the F/AR UNITS on the display
. " . ;: el i .‘,‘:} S .. : '. PR o -
! ; ::- : “..}!J?)‘ ) ‘ . . ;‘,11 .
Ty ., ! e Vo v B
" '_.1"; ! ; ] . N PEA] t ' )
. o Pt : B 1 . i
: .',*'3‘.;‘..] ) i i o . . !.. J ‘ ) .. N ‘
J _ ) : i f3-h9. : : [

S T A A L HP 45U5A
Sy ' o . T L Lo Ope1ation
J ,‘_“;.:. 1 ; ' T . 7 . ' o ' { : o
Directldn of Test e W . - ﬁ‘

'I'hisf ’term is only a'opli‘.able when ' you are performing a measurement. Direction 'of
U et ’refers to - the direction that the. measurement is taking place. “Master-to-
AR Y Sleve ‘mieans that the Master unit will transmit the test signals and the/Slave unit
L '-rilJ. receive them and perform the measuvement. Slave-to-Haster i is ,just reversed.

Aq easy. way to ‘think about it is to. visualize the test signal moving in the direc-
tion that: is listed. "'Haster-to-Slave means that the ‘test signal is being generated
(transmitted) at the "Haster end and is being received at the “Slave" end. '

lnitial Llnk-up
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RETURN LOSS -

Descnpﬂon S A 3
The' HP h9h5A performs both 2- and h-wire return 1oss. In 2-wire return loss you have
the - capability of using an externa.l reference impedance in addition to the standard
600 and 900 chm selections. ' In M-wire return loss, there is an adjustment for
transhy'brid loss, You can perform the return loss meaurement using one of the noise
waveforms  (ERL, SRL HIGH, SRL LOW) or using a single frequency tone. To facilitate
characterizing & line, you can run a programmable frequency sweep over the band of
interest in sine wave retum loss. :

Note

This measurament is not available when operating in
o master/slave mode,

L
Y

"‘o enter ‘the retum losn menu, press the TEST SELECT hardkey and then the RETURN
Loss softkey (tS) The following menu will appear.

Voo

T09-28:83 ¢ . 10:

\ F‘ETUPH LDSS

CUIME WRVE 0.0 dB - ) SIHE WA
I : RE TUR]

) : | PROGRAH
-1004 H- 1. P , " SWEEP.




‘Thislsoftkey selects echo return loss_(ERL).

HP L9454
Operation

_ This softkey cycles through 2 WIRE, 4 0 TLP, W -16 TLP. It selects 2- or 4-

wire- and adJusts the’ levels according to the poi' t in the circuit you are test-

'fThis aoftkey selects sine wave return loss.

This aqftkey:selegts singipg retu;n'loéé - low‘(SﬁL LOH).

'ThiS'apftkey selects singiﬁé return loss - high (SRL hIGK)L

This softkey selects ERL, SRL Low,'And SRL HIGH simultaneously.

‘What is displaye& on this gsoftkey depends on whether you nave gelected 2- or L-

wire‘moda on softkey #1.

If you=are “in 2-wire mode, this key is labelled REFERENCE IMP. It sets the
reference impedance of the internal hybrid, It cycles through 600, 900 ohms and

. EXT. EXT means that you can uge an external 'reference impedance which can be
‘connected to the jacks on ‘the rear penel. = -

3 7If you are in h-wire mode, this softkey is labelled HYBRID LOSS. Ybu can enter
-,the transhybrid loss of your network using the DATA ENTRY keys.

2'|l

This’ aoftkey»is displayed with SINE WAVE return lOBB only (softkey #2). It ac-

‘fcesses the programmable frequency sweep menu.

Wb

1||l

,'3551.




HP 4ghsAY o e |
Operation ., . & N |

RS B S
- Co. ! -r" o : . A

When you select SINE WAVE (softkey #2) in the Return Loss menu, softkey #8 becomes .
‘PROGRAM SWEEP. When this is pressed the menu shown below is displayed. After set-

ting 'softkeys #2' through #6, start the -sweep by preseing softkey #1 until it reads

SHEEPIHG in paren\:heses. o o _

RN
Cd

“09-28-83 | . 10«56 AN

~ v | START-STOP
PROGRAN"SUEEP - (STOPPED)

IR USIHE UAYE . 0.0 dB . | CNONSTOP) .
o T oY | l 'SUEEP
z L - SUEEP FROH .
00z

STEP SIZE
(100 Hz

. [sTeP RAaTE |
| (SLOW) ‘

Pigure 3-24. Progmnmbls Sweep Menu for Return Loss

1. Thi.e eoftkey starts end stops the ' aweep.: It toggles between STOPPED and
S SWEEPING. ‘ _

y '

2 This eoftkey toggles 'between SINGLE and NONSTOP NONS'I‘OP allows you to con-
| tinuouely eweep.’ ' o )

D "J

31. Enter the frequency tha'c you want the sweep to ltert from.
‘l&.' Enter the frequency you want the sweep to end on.

5. Enter the step size you want between the frequencies. '

.6. ‘Select “how. fa.at you want the sweep to stup. The key cycles through gslow' (.3
3- steps/second). medium (1 etep/second), and fest (3 stepe/ gsecond).

7‘. NOt UBed | . :I . | . ‘_ “‘ a :.‘ } . ' ‘ .‘ 1
!_ . NER] ! : . N \' i ‘: \ X . : ] .

1 e s e, A ML, s, i SR iy [t im i e




HERTE

' LB; This cc;tkey will return you to the ;efurn loss menu.

ol
LI

Note

| Due to the amount of time the receiver of the HP hghbﬂ

needs to correctly reasure return loss, some points will
not be displayed when using the medium or fast sWeep
rates.

' General Instructions - 2-Wire Return Loss

HP 49LSA

Operation

Thc HP h9h5A contains an internal reciltive hybrid which is used to measure the im-
pedance mismatch of a 2-wire circuit. The internal’ hybrid is on the transmit side of

the HP BOU5A

3. Preas the RETURN LO%S softkey (#8)

Sy

f

: 1. Connect the line under‘test to the TRMT terminals.

' 2. Press tho TEST SELECT hardkey

‘h,:'Prccs‘fhe 2/4 WIRE softkey (#1) until 2 WIRE appears in parentheses.

" The Return Loss menu will be displayed.

_51"Select the approﬁriate reference. impedance by pressing REFERENCE IMP (softkey

" #7) until the desired selection appears in parentheses. If you want to use your
own reference impedance, press the softkey until EXT appears in parentheses. The
" reference impedance should be connected to. the Jacks on the rear panel of the

':

;inltrument

Note |

The 600 and 900 ohm selectiona are each in series with a

2.16 uF capacitor. R

Nofc

When using either of the internal reference impedances,

" the EXTernal reference jacks are connected in parallel
with the internal reference. This is for the purpose of.
" adding shunt capacitance (e.r. NBO - Network Build-Out

capacitance) : Ny o

I WARNING l

DO NOT place 8 dc voltage across the external reference
jccks; or a d¢ path using internal rcfsrence.

.. 3-53



HP 4obsa o
Operation. = - i

6.

7.

General lnstiuctlo'n - 4-ere'Return Loss o

1{jMConnect the TRHT end RCV terminals te the hybr;d under test.

2.

. Adjust the,ontpuﬁ.level using the LEVEL hardkey,

Note

The HP h9h5A uses the referenee impedance selected on

softkey #7 to determine the level in dBa. If you have ‘

selected the external reference impedance ontion, it ‘
- uses the impedance which was previously selected for the

trangmitter, R : :

13

‘Select the desired test'bignel by chcosing}befueen soltheys #2'through p6. If

verforming sine wave return loss, eelect 'the: measurement frcguency, using the
FREQuency hardkey. ! : :

Note )

The HP Lghsa automatically begins transmitting a 2150 Hz
tone when SINE WAVE return loss is accessed. This will
disable any echo suppreassors. on the line. Also, the H?
h9h5A has the programmable awsep capability which comes

" up on softkey #8 after SINE WAVE return loss has been
. selected., This i=s explained in the previous section,
The : return - loss readings will be diepleyed on the
,geraeen. e

]
i

‘Press the TEST SELECT hardkey |
'-Prese the RETURH LOSS aoftkey (!8) . The return loas menu will be dieplaJed

f'The HP h9h5A has two different four-wire selectior v on softkey #1. The selec-
“tions are lubelled WW-O TLP and WW-16 TLP,, Select the one which matches the

LQ transmit TLP at the point you are going to test in the circuit.

Note

f]l Hhen teeting at a -16 dBm0 TLP point, a receive TLP at
47 dBm0 is assumed, and the return loss results are ad-
Justed accordingly

TiSelect the desired test eignal by chooeing between softkeye #2 through #6. If

... performing  sine wave return’ loee. eelect the meaeurement frequency using the

FRBQuency hardkey.

i . i

CREE 354

." -1”,“ o : S ‘_,.;
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7.

T A

.81 ' Observe the readings displayed.

HP holisa
Operaticn

Note

The HP thSA automatically begins transmitting a 2150 Hz
tone when SINE WAVE return loss is accessed. This will
disable any echo suppressors-on the line. Also, the HP
N9U5A has the programmable sweep capability which comes
up on softkey #8 after. SINE WAVE return loss has been
selected. Thia is explained in the previous section.

Addust the output level using the LEVEL hardkey to the level desired in dBmO
(referenced to TLP)

If the transhybrid loss of the circuit is known, press HYBRID LOSS and enter the
appropriate value using the DATA ENTRY keys. If it isn’t knowm, short the 2-wire

‘arm of the hybrid under test. Note the reading on the display and enter this

reading as indicated above. Don’t forget to remove this short before proceeding.

'If’»you are*‘uslln'g"2 Insirument_s_to perform this measurement:

if'you are using 2 instruments to perform this test, you must set the transmit

‘level on bouth, even though only one transmitter is being used. The HP Lg4SA at

the receive side must know wha? the transmit level was in order to perform the

" return loss calculation.
o

Also, make sure the impedances on both instruments are gset to the same values'

.(otherwide you will receive erroneous readings.

If you want to run a frequency sweep. between the 2 instruments only, set up the

- -sweep function (softkey #8) on the transmitting instrurent. The receiving in-

strument should be set up for SINE WAVE return : Joss. The receiving instrument
will recognize the incoming rrequenciel and display the return loss reading

-
»




:‘;‘ meaeurements ‘even though the screen is frozen while' printing.’ Ve the printing

LS

;g,=»1. With the HP h9h5A turned OFF insert the HPriL module (hP 18165A) into one . of the Lo

i_ﬂf h Arter the PowER oN senr-cnzcx hes passzn then proceed: to'itep 5. R

) ,‘ | ' . ’ . L ‘f; oy ‘ fNote ‘ .‘-;I :-'-

”7 If your printer ig’ nlready connected to the HP IL module on your 'HP hngA, ekip to ‘ ._:iga%

’2

‘,. HPhQ’lSA)l ) § ) _ * ,. I - o . _. ',1 o o ST
-Operation “J*Z_“75TUJ“' }_ L ' .h;' PO _ e L b
e S AL T ' | T T e
HOW TO DIUMP T'HE DISPLAY TOA PRINTER USING THE OU TPUT HARDKEY o

N i l:"' i

3 H_",'

Ueing the OUTPUT hardkey, an ' image of the dieplay can bé ent to a printer. The ) J‘ﬂf

8 _only part of the screen that will not be printed.are the gocckéy selections. On: .. L

~ your printout there will be a line of *'s, and then the dieplay will be .printed
- Pollowed by another, line of *’s, While it is printing, the. word ' PRINTING will be St
- flashing at the bottom portion of the screen. 'The instrument will otill be making S

process is- finished the screen uill automatically update’ the results on: ‘the sereen. .

: IPreseing .any key on the. front. panel will stop’ the printing aotion. Aleo, beceuee _ ,-t“

~.there is not an ASCII equivalent to the up- and - down ' arrows which are displeyed oc-
cagionally, + and - 'signs will be printed in ' their pirce. Notes for sach of the e
dirferent types of printere ere contained below. ST _ ; '-("H.”- A

When using an H!- L prlnter' S £ ..'.‘,, L o , S : ', -

step 3 . b -”-:.; . f i . . AR L “ﬂk

,m'| ’ ’ B Coo - "J T

perte on the rear panél. ‘-“ R TR ‘ ‘ _ St no
: ' :ﬁ SO : o L
b . ' . .o o

.- Connect the cebles betueen the nodule and the printer.‘ S 7 .'_@f

13; Preee the LINE hutton IN to. power ON the instrument. : L L

5 Preee the SET UP hardkey.- ' SRR _ '4_ R n-=j- ”W"h £

6 Next, preee the: I/O PORT SET UP eoftkey (#h) If you plugged the module into PORT -
2. then press PORT 2-SET UP scftkey (#8), The module should now be identified at
the top of the screen.. ,

T.‘Prees I/O HODE eofthey (#1) until OUTPUT appears in parenthesee.

i

8 Configure your printer for LISTEN ALWAIS mode..h

gl

} S i
. s Uiy
i iy

v For the HP 82162A printer, hold the PRINT button and the C
' _ PAPER ADVANCE button: doun while powering on. . o

o
e

four instrument ie ‘now ready to print eny display by simply acceesing the dieplay
ﬁ(perform the measurement) nnd then preesing the OUTPUT hardke".




. i ‘ -..:? b ;"‘i:.'_, : .‘_- . . ' HP hghsﬁ P
; :wlf ._: . o ?HTI :":‘1';, . u '4; : . . Opera.tion

. ": ‘:.Q""-:‘}‘. r: S ‘ Note

;:54E?*t‘a";‘quinEe.the print buffer on the HP 821624 printer cannot
Peh ' hﬁ. hold all of the information on one line on the HP L9ksaA
it display, some of the information will wrap around and be

iprinted on the next line. i
SR ;" V. L . . } , !r

When us!ng Ian HP- IB printer: - o [ .

I he k
'|.l

If yeur printer is already connected to the HP-IB . module on your HP h9h5A then skip
Uit step 3. - _

Loy

..Hith thie HP hQHSA turned OFF, insert the HP-IB module (HP-18162A) into one of

. l

“:fArtér the POHER ON SELF CHECK has PASSED then ‘proceed to step 5.

"‘ :!’L

Prese the SET UP hardkey. _

l ’155 .6. Next, press the 'I/0 PORT SET UP softkey (#4). If you plugged the module into
‘ ' “PART 2, then press PORT 2 SET UP softkey (#B)., The module should now be iden-
tified ‘at the top of the scraen. .

Press I/O MODE softkey (#1) until OUTPUT appecrs in parentheses. The HP-IB AD-
DRESS set on softkey #2 is igncred Hhen you set the instrument into this mode

58;: Configure your printer for LISTEN ALWAYS mode. ‘

”Your instrument 8 now ready to print any display by simply accessing the display
(perform the measurement) and then pxessing the QUIPUT hardkey.
When uslng an RS 23280 prlnter.

'If your printer ie already connacted to the RS 2320 maedule on your HP h9h5A skip to
-etep 3.M‘ ,k-‘ . _

VL -I; _With the HP h9h5A turned OFF, -unh-t the RS- 23?0 module (HP- 18163A) into one of
©. - the. ports on the rear panel _ |

‘,5géﬁtc°nnect the cables between the module end the printer.
‘f'l];3.5jpmess the ann button IN to pover ON the instrument.
"[;ff #f'}After the PONER ON SELF CHECK has PASSED then proceed to step 5

5. Press the ss'r UP hardkey. =




CEeugusA | |
‘---1°pem.,ionr R

e ‘;':6.'.“"-Next. ‘press the I/O PORT SET up scftkey (#4). If you plugged the moduls ' into .
.- 'PORT 2, then press PORT 2 SET UP softkey (#8). The module should now be iden-
e ~ '3xt1fied at the $op-of ‘ths screen.x__;_ ‘ :

j;:ifT;;fPress IIO MODE . softkey (n) until OUTPUT appears in parentheses

;{fffé;f-.at up softkeys #? through T to reflect ybur situation.

iour instrument is 'mow ready to print any display by simply accessing the display
_ _(p_erfqrm the. mea_surement_) and then press the OUTPUT hardkey.
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.~ DISPLAY MESSAGES

e ‘Following ie a liet of wesaages with their explanations It is divided by the area
O R~ the dd.pley where it occurs. ‘ ; I |

ST e AREAaMESSAGES

i *REHOTE This will be displayeu in inverse video when a controller has control of
© the inetrument.‘-: ‘

.REMOTE.- WITH LOLAL LOCKOUT Thie is displayed when a controller hes control of ‘the
'instrument end the keyboard is locked out. ..

S -_.:SERVICE RBQUES‘I‘ - Refer: to cha.pter 5, 6, or T. .

;j}‘NO HOLDING TONE - In a measurement where a holding tone is used (e (-4 Jitter) , a

- loss, of" tone will cause the warning message NO HOLDING TONE to appear in inverse

LR ‘_video.w. ‘Loss. of Tone" is defined es a receive level below -hO dBm or a receive
RS .frequency thet is’ not between $35-1025 Hz.

fﬁf?':- ?iU-IHD  SIGNAL NOT RECEIVED - In the intermodulation dietortion measurement, the
‘“' receiver Wy .heck to see if a valid IMD signal is being received If not, the
above warning meseege will he displayed in inverse video.

NO MUQULE, HP-IB, RS 232 ,HP-IL - 1Ir the I/0 port set up menu, the display will
1dentiry uhat module, if eny,,ie plugged in. '

2ND ORDER DIST/NOISE < 2dB .

3RD ORDER DIST/NOISE <. 2dB °

2VD, 3RD ORDER DIST/NOISE < 2dB - These messages indicate that the distortion level
is within 2 dB of. the background noise.

HASTER/SLAVE HARNING HESSAGES - Refer to the master/elave section.

s

. AREA4MESSAGES

POWFR ON SELF-CHECK PASSED - ‘This ‘means - that the instrument has successfully com-
pleted the' power on eelf—check with no errors This mexsage will disappear after the
firet key prese._- o ‘

POWER OP SELF-CHECK FAILED - If the instrument fails power on self-check, the entire

dieplay is' blanked and ihe above message will appear with a list of the failures.
; .You mey he able to continue ueing the instrument by prescing any key. :
RECEIVBR NOT CALIBRAIED This uerning message indicates that the raceiver is not
calibratéd. The inetrument will still operate using default values. This can be
corrected - by running the celibraticn routine with no errors in the diegnostic eelf
check menu. R . .
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'LAST SET ‘UP NOT RETAINED b This indicates that there is a problem with the HP
‘hh9h5A’s nonvolatile memory. The instrument will still operate, but the set up
}parameters have ‘been reset to default values. If the problem continues, refer to
fSection 8- of the Service Hanual ' ' :

ﬂDATA ENTRY - Hhenever making a data entry, this messagu will appear in inverse
-video, This indicates that both the data entry keypad and the up/down arrow keys
are’ active. _

FREQ 'CHANGE NOT ALLOWED HERE - In certain measurements. the datinition 'of the mea-
surement defines the 'requency or frequencies used (e.g. P/AR).. In these cases, the
above warning message will be displayed w1th a warning beep if you attempt to change
“the frequency. : : . _ :

‘RANGE: XX TO XX/XX OUT CF RANGE - Nhen making a data entry, the HP h4o45A- automati-
-~ cally: displays the allowable range for that parameter. It you try to exceed this
range, the xx OUT OF RANGE indication appears with a warning beep,

:TURN DIAL TALK OFF TO EXIT - If you ere in DIAL/HOLD SET UP menu, you are nect al-
lowed to exit unless you turn DIAL TALK OFF. This is to prevent you from making a
measurement without the instrument connected to the line.

TNO I/O HODULE I” OUTPUT HODE - This indicates that the OUTPUT hardkey waa pressed,
'but an I/O module is not installed or was not set up in output mode.

.PRINTING - This occurs when data is being sent out to a printer._

The HP ‘Lohsa is equipped with g2lf- diagnostics and self-calibration capability. When
running either of these routines one of the following messages will be displayed

‘CALIBRAEING -'This message is displayed when running the calibration routine. | ,

SINGLE (or REPEATINu‘ CHECK IN PROGRES° - This message is di~played when running the
diagnostic self—check ' v

LINKING ~. PLEASE HhIT - This message indicates that it is performing the initial

”master/slave linkvo.'
17 . P

SR AREASMESSAGES
.
;SELF-CHECKS PﬁSSED/SELF CHECKS FAILED - These messages are displayed in the diag-
‘nostic self—check mode They are followed by the number of times It has . passed and/
or failed. . j;_ . : _

;RCV TERH or RCV BRDG —This indicates whether your recciver is bridged or terminated

:SF SKP This indicates that the SF (signalling frequency) SKIP is active.

:VOICE This indicates that the voice band limit function is active

?RCV (or TMT) HNTR - If the volume is on, this indicates whether you are listening to

the receiver or: the transmitter.

3-60"
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1

|
i i

 MS TO SL or SL O MS - Hhen in Master/Slave. this indicates the direction of the

“"{te,t that is selected.

§ LINKING This message will flash while the instrument is re-linking while in

ﬁjmaster/slave mode.-j . ‘ _

.fLOOPBACK - This " indicater that the slave unit is repeating the received signal 'at
tho level gelected. ‘This . only ocecurs in master/slave mode,

.. The lower two 1ines contain the current level (in dBm). frequency and terminating
impedance of both thé‘transmitter and receiver. If the handset terminals are ac-
tive on tha front panel then the message HANDSET will be displayed on the transmit-
ter line. S , ) _

-1‘ ) . . ’ . O ¢




ST MASTER/SLAVE
SRR GENERAL INFORMATION

‘j;’wnat s it7

. Haster/Slave is a method for remotely controlling a distant TIMS ueing the lines

: under . test. Haster/Slave can- only be utilized on W-wire: circuits. This technique
“.‘virtually elimxnates the need for another person at the far'end after the instrument

‘ is powered up.':Ancther direct advantage is that a separate'dial up link isn’t re-
-+ quired for communication purposes. Also, testing time iz reduced by eliminating the
y¢1"‘coordination time needed when running a test using two people. Testing can be done
.. on either pair of the four wire circuit. The "handshaking " that takes place between
P;,- the two i;etruments is transparent to the user. The details of how it actually works
L: "and how to uae *t are contained in the following sections.
MASI'ERtransmltslesttones. S
test pair '

AN\NN ——s

communication pair

SLAVE sends measured
results to MASTER for display. *

Lo : "“"""RTO-SLAVEdMOn o ’

MASTER sends commands ;
to SLAVE recuiver. !

communicatian pair

test pair .

SLAVE transmits best tones.
bLAVE TOMASTER direction,

SIS  Pigure 3-25. Master/Slave Test Set Up
fﬁff_FSK Technlque o o o

?i-;The two units cemmun;cate their infbrmation using internal loyspeed nodems. The
j?_nmodems employ a technique called frequency shift keying (FSK) to code the data
s - going over the line. They transmit 800 Hz t» represent a "space” or a 0, and 1200 Hz
7 7 to" represent a’“mar ‘or & 1. In addition a 1990 Hz pildt tone (also referred to as
“the "carrier") is used to. alert ‘the - receiving unit that FSK data is, coming. This is
'te prevent neiee from being interpreted as data. o
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Dlrectlon of Test | .: o o . o

3 i . ' f )

' Thieﬂterm ie only aopli.eble when "you are performing a measurement. 'Direction'of

t\et"'refere to the. direction that the measurement is taking place. "Master-to-
: Slave” means that the Master unit will transmit the test signale and the'Slave unit

o will receive them ‘and perform the ‘measuvement. "Slave-to:-Master"' is , Just reversed,
- An easy way to think about it is to visualize the test aignal moving in the direc-

tion that is’ listed. "Master-to-Slave” means that the test signal is being generated
(transmitted) at the “Master end and is being received at the “Slave” end.

lnmai Llnk-up S S I |

} Vo v | . i,
In the initial 1ink- up, the Maeter ‘-requests identification from: the Slave. The HP
LohsA’ neede to know if it is interfacing with another HP 4954, or an HP L9U3A or HP
49uhA, so. it can configure itsel? accordingly. {(Note that Maeter/Sleve operation
‘with the: last two instruments mentioned is covered at the end of this chapter).

B Next,  the Slave . sends back the type of instrument it is and what its current

paremetere are; These parameters consist of its current level, impedances, and mea-
""surement information. During this process the  message “LINKING - PLEASE WAIT" will
be displayed on the . screen. If an error or .'r. reeponee is detected in any of the
‘above . transmiseions ‘then the process will st*?t over. ‘If .a link is not established
‘after a reasonable.length of time, then the' deesage “UNABLE TO “OMPLETE M/S LINK"

" will be _displayed. :The Maeter will continue tryxng to link until it is taken out of
: Maeter/Slave node. o : ,

Re-an ‘1°1' i”.- . f=;  o o o
'Once 1inked when an action tekee place wh:ch effecte ‘the . Sleve, a "re- lin‘" takes
place..The message "LINKING" will flash on the screen. This will happen when enter-
. 'ing a measurement, changing the Slave’ s impedances, changing the direction of test,

- ete,  When entering ‘a measurement, the Master will request the Slave -to enter a
.epeoific measurement, designate the direction of test, and will include any setup

paremeters ‘mssociated with that measurement. The Slave in turn will send back

3 whether or not it has the capability to perform the measurement (if not it will go

~into -"loopback” = mode) and its level and . frequency ranges for that measurement.
After the re~ link process ie done, the measurement takes place.

1 '
y 4

: communicatlon Pair ve Test Palr

During the link-up process, communication tekes place over both pairs as was dis-
cussed above. When perfcrming a measurement, the test is being run over one pair,
..which is referred to as the test. pair. The other pair is used for communication
between the Master and the Slave. In the Master-to-Slave direction, the Slave will

.. send back the measurement results ‘over "the communication pair. In the Slave
W ”.'-to-Me:ter direction, the Master will be sending measurement commands to the Slave
: :g over:the communice+ion peir. Communlcation is done using the FSK technique described

earlier.,. . :
Envelope Delay Dlstortlon '

' ' 1
Since the envelope delay distortion meaeurement requires four wires, it ie hendled _
1: ‘slightly different.. Following is q brief description of what takes place when in the
Ui Maeter/Slave node.-; -
S sl i T - B : ’ N ’ i !

[ con e LT T . - H : Iy
R i B DI . ’ E)
. . . X
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'Ha.'eter‘to Slave (Return Reference) '

The Haster sends en FSK eigna.l .

' -1'.requesting the Slave to per-

tw

form “a le\‘el ‘and frequency

 measurement. Next, it sends - o .
" the. envelope delay ' signal ; ' : .
' using a variable ‘frequency ! . '

g ;carr:i.er.= Lo

PR 1 rmation, perforn:s the’ dele.yi

I . The Slave performs level and frequency
o P . measurement and sends the infoxmation
= I L a— ,to the Master. Next, it shifts the

frequency carrier (1804 Hz) and sends
it back to the Master.

T P :
t . [

The Haeter receives the cur-',- SR N
by arit level and frequency, in-:i .

measurement, and ' upde.tes the

}; , rli . L [T S |
“""’j ! ‘:‘ i: b ' ) \j. : o . . .
! r/: f r“"'*'l' | .},! y N'l j Slave to Master (Forward Reference)

-

end displays the results. o R L

7-'I'he Haster uends an . FSK. signal

.frequency, it Jahculd* ‘use.

{ l
telling the bleve qhe carrier

Next, it sends  the envelcpe
‘delay signal uaing a fixed
"_frequency carrier (1801; Hz).

L : - . The Slave shifts the received
TSI modulation to the carrier
frequency requested by the
¢ Master., This signal is sent to
the Master.

i

The Master performs’ a l'evel,' T
-frequency and delay  meauure-
.ment on the incoming signal

Noie

; An FSK. eignal will be sent from the Haster unit to the
' Slave unit everytime you changerthe frequency

received modulation: to a fixed
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® .?]How To CONFIGURE THE INSTRUMENT FOR MASTER/SLAVE OPERATION
SR 'Let 8 look at how you put the ins+rument in Master/Slave mode,
First, press the SET uP hardkey to enter the Set Up menu.

PRI Notice that softkeys 16 and #7 ccatrol Haster/Slave operation. Softkey #6, which is

5 labelled HASTR/SLAME, cycles between OFF (normal operation) MASTER and SLAVE., Se-

lect the operating mode for your instrument. If you select MASTER, the initial
L\linking process will begin.‘ :

Note

To act as the slave in Master/Sluve, the unit does not

. need to be set to SLAVE. This will automatically happen

when the unit at the far end is set to MASTER. This is

: .- called. capturing the slave. This avoids the need to

i Ca . .have a person at the Slave site. You will not be able

S o o 0 to “capture” an instrument that is in calibration, self-
' - check, or 2-wire return loss mode.

’ k ) .;; S | | . Note

. v ' . “On the ‘Mas‘ter unit, all keys except the MASTER/SLAVE

~ softkey on the front panel will be locked out during
. initial link-up. ‘

Noie

. The FSK signal level will track the measurement signal

. level down to -29 dBm. Below that the FSK signel level
will remain at =-29 dBm regardless of the measurement
eignal level Hhich is set.

V'Softkey #7 toggles between, (MASTER TO SLAVE) and (SLAVE TO MASTER). This is setting

the "direction of test” as shown in figure 3-25. You should set this to the desired

.. - testing configuration. Notice that changing this setting causes the instruments to
st 0 re-link. . _ ‘ \ :

- Now, you,can proceed through the normal operating sections. This manual is organized
‘gso -that any ‘additional notes pertaining to Master/Slave operation are incliuded at
the end of aaeh section Basically, you operate the instrument Just as you would in

‘ normal operation

_'Note,

f?lfg,~bﬁ S0 " If you sre using the HP 49U5A with either an HP h9h3A or
st s 7t an HP LOWUA, then refer to the next Section for addi-
. R R ‘tional information. _

T TSI D
S g T : ,
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ﬁdst\“SST'AERISLAVE WHEN USING AN HP 4943A OR AN HP 4944A WITH THE HP

Why Is.it leferent?

Tho HP: h9!43A a.nd HP h9h1&A are the original Hewlett Packard instruments designed
.with ‘the - Master/Slave capability. Each contains only a subset of the HP LgLs5A’ s
measurements. Also, they have LED displays and their front panels have switches and
knobs. Due. to these constraints, they are unable to display error messages in plain
English (they display H codes) and some of their switches are not programmable
through Haster/Slavo operation.

What is '.'I__oopback mode"?

As mentioned before, the measurement capability js limited when using an HP 4943A or
HP LOLULA. When ‘an HP L943A or HP UOUYA is instricied to perform a function that is
beyond its’ caquilities,‘it will go into loopback mode. This means that the incoming
signal to the Slave w#ill be looped around and sent back to the master at the level
which has “een set on, the Slave unit. To get out of loopback mode, press a different
key and the instruments will re- -link. .

Conflguratlon Considerations When Master Is an HP 4943A or HP 49444 and
Slave ls an HP 4945A,

In nhis configuration the HP 494SA is limited to the capabilities of the Master.
Examples of' these limitations are: |

. Frequency and level range limitations of the HP 49h3A or HP h9hhﬂ
No amplitude jitter measurements

No automatic gain slope measurement

T oounts/sec in impulse neise

No phase h‘te. gain hits or dropouts measurements

Tha following items must be set on the HP h9h5A Slave before it is put into Master/
Slave mode .

_Transmitter ﬁnd Receiver Impedances

Transmitter and Receiver Hold Coils

‘Receiver BRIDGED or TERMINATED: Setting

The VOLUME Control

Impulse Noise Thresholds

Transmitter Level

'i ‘ 'i - ‘f" idot ' I‘ll
. ],[(\ ‘? \l H.!\\‘]\.

If the HP u§h59 transmit level is outside /the range of
e . the Hﬁ‘h9h3A ar HP U9LMA. then ‘the two. instruments will*
if@”‘;”? _ inot be able to establish a 1ink-up. L P i

; sy to -
i R 1 . i R '
: o -\
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'Dufing the initial link-up, error codes may appear momentarily. First, the error
- 'code H-01 will appear which signifies that no response was received from the Slave,
. ‘This occurs because the HP LOLSA must take time to verify that it is configured es

another HP 4943A or HP 49LLA. (depending on which unit you are using for the Master).

‘This code will disappear if everything is functioning correctly and an' other error

code may appear -momentarily if you are set up in MASTER TO SLAVE direction of test.
This may be either an H-09 or an H-10. This occurs because the HP U9U5A will not
send back test results until it has valid data. These error codes shou)d all disap-
peaf ‘and the Master/Slave operation should be no different than it would be with an
HP h9h3A or an HP L9LLA acting as the Slave. .

"uConflguration Conslderatlons When Master Is an HP 4945A and Slave is an

HP 4943A or an HP 4944A

' The following items must be set on the HP h9h3A or HP h9hhA slave unit before it is
- in Master/Slave mode'

‘ Transmitter/receiver impedance 'setting -

- Hold coils .

.Receiver BRIDGED or: TERHINATED setting - 1
Impulse noise threshold :

‘Transmitter level

.

.Note
' If the HP 49LSA transmit level is outside the range of
‘the HP L943A or HP L9U4A then the two instruments will
- not be able to establish link-up. -
DIRECTION OF TEST = MASTER TO SLAVE

You are limited to the range limitations of the HP 49U3A or HP M94MA since it is
performing the measurement (receive end).

) The receiver’s (Slave) frequency field will always be blank.

' The ‘HP 4oh5A will only display counts in the iﬁpulse noise low area since the HP

h9h3A or HP Lohha only has one threshold se..;ng (which must be set manually).

When doing the_énvelope delay measurement, you do not have the capability of per-
forming a LEVEL ZERO. This calculation must-be done manually.

If you enter a menu with a parameter set to an illegal choice then the slave will go
into 1oopback mode. Aluays set up all parameters before entering into Master/Slavo

E
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. DIRECTION OF TEST = SLAVE TO MASTER

In this configura.tion you have additional capabilities. You are limited to the
receivere capabilities. Therefore, you are able to do the following:

Amplitude jitter .

A1l 3 jitter bandwidths

Yoise- =to-ground measurement

3 level impulse noise

. Fhase hits. gain hite, and dropouts measurements

_y

YRR

MASTER/SLAVE ERROR MESSAGES
Why Do They 'Occur?'

What could cause the Haster/Sla.ve errors to occur? 'I'here may bc an operatiocnal
problem with your test set. In this case ‘you shouid run through the self-diagnostic
‘capabilities of each unit which is being used. Also, it is 'recommended that you use
the test set at transmission levels > -40 dBm and a S/N ratio > 20 4B since impaix-
ments on ‘the  lines' being used could disturb your Haster/Slave operation. Always
check your connections to ensure continuity.

H
