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Please note

In correspondence concerning this instrument, please guote the type number and serial number as
given on the type piats,

Bitte beachien

Bei Schriftwechsel Uber dieses Gerat wird gebeten, die Typennummer und die Gerdtenummer an-
zugsben. Diese befinden sich auf dem Typenschild an der Ruckseite des Gerétes.

Noter s.v.p.

Dans votre correspondance et dans vos réclamations se rapportant & cet appareil, veuillez toujours
indiguer le numéro de type et ie numéro de série qui sont margués sur la plaqustte de caractéristiques.

important

As the instrument is an electrical apparatus, it may be cperated only by trained personnel. Maintenance
and repairs may &lso be carried out only by qualified personnsel.

Wichtig

Da das Gerét ein elekirisches Betriebsmittel ist, darf dis Bedienung nur durch singewiesenes Personal
erfoigen. Wartung und Reparatur dirfen nwr von geschultem, fach~ und sachkundigem Pergonal
durchgefihrt werden.

¢

important

Cormme l'instrument est un éguipement électrigue. ls sarvics doit &fre assurd par du personnel quaiifié.
De méme, I'entretien et les réparations sont & confier aux personnes suffisamment quelifiées.

© Philips GmbH - Hamburg - Germany - 1990 Him

Aldl rignts era strictls recerad.
Raprocuction or divuleaban in any form whazoever [s nat permitied withbarl written authority from the conyright owner.
Issued by Foilips GmbtH - Unterne’imensbereich Elektronik Hr Wissenschaft v industrie~ Wark 0r MeBtechnix

Prinled in Germany

3rd editlon 3. Auggabe dme tirage
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E1-1

1. GENERAL

1.1 INTRODUCTION

PM 5183 is a cost-effeciive multifunctional combination of programmable frequency syrithesizer and
function generator. The microprocessd? contral enables simple and rapid operation and allows parameter
sets to be stored and recalled. Up to 10 set-ups may be stored in non-voiatile registers, each of them
containing parameters to set wave form, freguency, amplitude, dc-offset and modulation modes fke
AM, FM, SWEEP, BURST and GATING,

PM 5193 fraquency range covers 11 1/2 decades, from 0,1 mHz to B0 MMz, And to make working with
this high precision instrument as simpie as passible 8 different wave forms are directly selectable. That
inciudes standard functions like sine, square wave, sawtonoth and ramps, as well as important extras Jike
ragtangular piilses — positive and negative — and haversine,

Precision and stability are essential factors in this instrument. With a crystal oscillater that serves as a
7 reference standard for al) generated frequencies, a high standard of accuracy is achleved. Together with
. outstanding jong -term stability, ensuring that today's signals can always be reproduced preciseby.

Frequency resclution is B digits, so that full advantage can ba taken of the instruments high precision, fot
example in the identification and measurement of phenomena occuring at precisely defined frequencies.

IEEEAEC bus compatibility adds an important extra dimension 10 PM 5163's versatility. All functians
are ramotely selectable, and all settings and status data can be transmitted ¢o a remote controlier and re-
called whenever required.

Completing its impressive specification, PM 5193 combines powerful user features with operation that
could nat be simpler. The front panel is divided into clear, separate keypad areas, and three LED displays
show together with the key LEDs frequency, modulation parameters, output lavel and status.

In addition to this manual please find attached an operating/programming card for short-form operating
instruction of the instrument.

For adeguate customer support and in order 1o tacilitate the sorvice, a test program s built in., Sarvice is
dong on component level, so no complete module must be exchanged.

For verification of the technical data a performance fest is incorporated, chapter 4.

Enstrument versions

’ Type ' code number external reference frequency mains voltage
’ on type plate for synchronisation on delivery
PK B193 9445 051 93001 8.88 ... MHz 220V
PM 51838 D445 051 93701 160-5-3%2-25-2~.,.~1HMHz" 220V
PM 5193 5M 9445 05193708 10-5-83"2-25-2~...-1MH 120V

* 10 MHz subharmonics

Identification on the type plate at the rear of the instrument

oid type plate new type plate
T oo I type number I@ JEEmns, o] PHILIPS]
PR Si5 DT 93001 g T coda number l St o7 Gy
™ L0 10 1550 Y1~ series/serial no. :R_ ; Trees PH 5133 :
= o ~ 1 NEr SR45 051 9300} 108 W
ST  Piosw fso-Gows ~— {_No: LpisS3 50-50 HE
jast instrument; first instrument:
. LQ-10 1850 LO 15851
l e sgrial no, I seriat no.
series no. without series no.
factory code {factory code

www.valuetronics.com



E1-2

1.2. CHARACTERISTICS

1.2.1. Safety Characteristics
This apparatus has been designed and tested in accordance with safety class | requirements of IEC-
Publication 348, Safety Requirements for Efectronic Measuring Apparatus, and has been supplied in a
safe condition. This manual contains some information and warnings which must be followed by the
user to ensure safe operation and to retain the apparatus in a safe condition.

1.2.2, Performance Characteristics, Specifications
Properties expressed in numerical values with stated twlerance are guarantzed by the manufacturer.
Specified non-toferance values indicate thoss that could be nominally expected from the mean of a
range of identiga! ingtruments.
These specifications are valid after a warming-up time of 30 minutes (reference temperature 23° C) and
for a termination of the signai output with b Ohm,
if not stated otherwise, relative tolerances refate to the set valua.

1.2.3. Fraguency

0.1 mHz —~ 58 MMz depending on function and wave form

frequency range
setting range

— sine wave 0.1 mHz - b0 MHz
— squdre wave 0.1 mHz - 20 MHz
- pos. pulses 0.1 mHz — B0 MHz
— neg. pulses 6.1 mHz - 50 MHz
— trianguiar wave 0.1 mHz - 200 kHz
— havarsineg 0.1mHz — 50kHz

0.9mHz ~ 20kHz
0.1 mHz — 20kHz

setting numerical keys
decimal point key
dimension key Hz/kHz
step function

— pos. sawtooth
. i, sawtooth

meastring unit Hz, kHz selectable with key Hz/kHz.
When controliing via IEC/IEEE bus
freguency values can only be entered
in Hz,

indication 8 digits 7-segment LED-display;
decimal point frae selectable

max. resolution 0.1 mHz

setting error limit t1x 1076

temperature caefficient < 0.2 ppm/K

long term drift < 0.3 ppm

within 7 hours
aging < 1 ppm/year
< - 80 dBc/Hz
< 0.02%,< 1200 Hz

1 kHz from carrier, § < 2 MHz
f2 2 MHz, LF bancwidth 10 Hz — 20 kHz

phase naise

frequency jitter rms

PM 5153 PM 5193 §, PM 5193 5M

L3 mrad, T 0.1 MHz;
< 30 f/MHz mrad, = 0.1 —2 MHz

phase jitter rms < 3mrad, < 2 NMHz

signal/noise ratio = 55dBe, < 2 MHz > 55dBe, f< 0.1 MHz;
{SNR)? > 585 ~20 log {10 f/MHz) dBe, f= 0.1 — 2 MHz

* for a 20 kHz band centered on the carrier exciuding 1 Hz about the carrier

www.valuetronics.com
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1.2.4,

1.2.4.1.

Signal Qutput
impedance

wave forms

amplitude setting

indication

50 £2

sine wave

sguare wave
pos. pulses
neg. pulses
triangular wave

haversine

pos. sawtooth
nieg, sawtooth

E1-3

[\P¢hAEe

max. 2 1/2-digits

BNC-connecter OUTPUT at the front plate

indieation with LEDS in the keys

numerical xeys,

decimal point key,

step function

7 -segrment display

measuring unit v amplitude pp or rms,
de-voltage
dBm ac-ievel,
indication of the measuring unit with
LEDs in the keys
Sine Wave
frequency range 0.1 mHz - 50 MHz
voltage pp
setting range 0-20V
— subranges i 2.1 20V resolution 0.1 vV
{: 021 -2.00V resolution 0.01 V
He: g —-0200V resolution 0.001 V
error limits of the sutput voitage pp with 50 £ rermination
{nominal value = 1/2 apen circuit voltage)
subranges of FREQUENCY RANGES
open circuit voitage
0.1 mHz ~ 1 Hz 1 Hz — 200 kHz 200 kHz - 13 Mz 10 MMz — 50 MHz
151 - 200V +20% =35% +5/—12% (+0.5/~1dBj
I +25%
21150V {=0.1dBj} 1+ 0.26 9B} + 87 (:0.5d8}
1.51 — 200V =25% t 4% +10/-13% 0.7 /-1.5dB}
I 1 3% - e
0.21 - 150V {= 0.1 dB} {z 0.3 dB} £ 12 % {+ 0.7 dB}
081 — 0200V +3D% 0B MV + BE% + 0.25 mV +15% (£ 1.248)
IH £ 35 %
V] - (300 Y {2 0.1 48 2 6.1 wiv} i 0.4 dB ¢ 2.258 mVI {2 30% £ 0.25 mV} i

The values in brackats specify the flatness of the amplitude response reluted to the corresponding lower
limit of the frequency subrange.

www.valuetronics.com



E1-4

voltage rms open circuit

setting range 0-71¥

— subranges i 11 -7V resolution 0.1 W
I 0.11 =100V resolution 0.01 ¥
it; 0 —-0.100V resolution 0.001 V

error limits of output voltage rms with 50 Q termination {(nominal value = 1/2 open circuit voltage)

subranges of FREQUENCY RANGES
open circuitvaltage | 0imHz—1Hz| 1Hz— 200kHz | 200 kHz — 190 Mkz 10 MHz — 20 MH2
51 — 71V $3.0% t72.5% +4.0% +7 /—13%
I 1 —50V + 3.5 % +2.0% t 455 +8 /-9%
051 - 100V £ 855% +50% £8.0% +11/—-14%
. 011 — 050V :40% +356% + 4.0% 11 %
0.051 —0.100 V tB5% £50% +75% +11/ - 16%
. 0 0080V Jr65%:01mv] x50% 01 mV | 275%20TmV | 411/~ 18% 015 mV
tevel with 50 £ termination
setting range - 45, ..+ 24 dBm resglution 1 dB

error fimits of the output level dBm

FREQUENCY RANGES
subranges 0.1 mHz — 1 Hz | 1 Hz — 200 kHz [200kHz 10 MHz{ 10 MHz—50 MHz
I 22, .. 24 dBm 0.2 dB £0.2dB £0.3dB +0.6/~10dB
B...21dBm 0.4 {8 £0.3d8B 0.5 dB +08/-09 qIB
(| 2... 4dBm £0.34d8 £0.3dB *+ 0.4 d8 +10/—-13dB
—16...+1dBm £04d8 - 10.4dB £0.5d8 +1dB
" -30...—~ 16dBm +0.4 dR + 0.4 dB t06dB +1.0/~13dB
45 . - 31dBm * (.6 dB (1.8 d8 +1.2dB +20/—~254dB
temperature coefficient < 0.1 %/K i< 2,146 MHz
<< 0.25 %/K f<< 10 MHz
< D45 %/K generally

spegtral purity

total harmonic distortion open cirsuit voltage > 10 mVpp
typ. 0.2%,< 65 % f=1Hz~200kHz
typ. 04 %, < 0.7 % f=200kHz - 2 MHz

harmonics f=2 MHz — 50 MHz
< -~ 31dBc open circuit voltage 2 10 mVpp
< —20dBc apen circuit voltage < 10 mVpp
< — 37dBe open cireuit vaitage = 10 mVpp, f < 10 MHz

nor -harmorics distance from carrier > 15 kHz
< — 40 dBe open circult voltage 5> 100 mVpp
< —23d8e open circuit voitage = 10 myYpp
< 6 dBc open circuit voltage < 10 mVpp

phass jitter rmg
see chapter 1.2.3,
signai/noise ratic (SNR}

www.valuetronics.com



1.24.2,

1.2.4.3.

wwWw.valuetron

Square Wave
frequency range

duty cydle

rise-ffall tizne
aberration fimits
{overshoot,

ringing, tilt)

voltage pp open circuit

setting range
- subranges

error §imits
{80 £2 termination)

temperature coefficient
voitage rms open circuit

setting range
- subranges

errov limits
{50 £ tarmination)

level
setting range

— subranges I:

error limits

Puises
fragquency range
duty cycle
rise-ffal} time

gherration limits
(overshoot,
finging, tilt}

ICS.COMm

0.1 mbz ~ 20 MHz
50 %

typ.10 ns, < 11.5 ns

2.1 ~20V
0.20 - 2.00 ¥

2%
3%

<018 %/K

01 —10V
1.1 —10V
0.10-1.00V

2%
3%

—13...+ 27 dBm
+ 9 ...+27 dBm
-13...+ B8dBm

+3.25d8
+9.40 dB

0.1 mHz — 50 MHz
50 %
typ. 3ns, < 45ns

+ 2% 240 mVpp

related 10 amplitude pp and
termination with 50 §2
subrange |

subrange |l

resolution Q.1 V
respiution GOT V

subrange |, < 5 MHz
subrange t, f << 5 MHz

resolution 0.1 V
resolution 0.01 V

subrange 1, f << 2 MHz
subrange 1§, f <X 2 MHz

with 50 &2 termination

resolution 1 4B

subrange {, <X 2 MHz
subrange H, f < 2 MHz

pasitive or negative rectangular puises
alternatively selectable

ralated to amplitude pp
and 58 Ohm termination



1.2.4.4,

voitage pp open circuit
setting range

error limits
temperature coefficient
voltage rms open circit
setting range

error limits

level

setting range

— subranges I

error limits

Triangular wave
frequency range
{ingarity error

voltage pp open circuit

satting range
— subwanges i:

FHE:

error [imits

temperature coefficient
voltage rms open circuit
setting range

— subranges i
il:

error limits

www.valuetronics.com

1-10V
12 % 40 mV

< 0.1 %K 2 mV/K

05-50V

2% 240 my

+1...+21dBm
+8...+21dBm
+1...+ BdBm

$0.25 dB
$0.50 d8

0.1 mHz — 200 kHz

< 1%

0-20V

21 -a20v
B.21 —2.00V
¢ -0200V

as sine wave

< 01 %K

0-57V
11 —B7V

0.11 - 1.00 vV
0 -0.100V

as sine wave

addittonally 1 %
additionaily £ 2.6 %

resplution 0.1 V

f<{5MH:z

resolution 0.1 V
<7 2 MHz

with b0 Ohm termination

resolution: 1 dB
resolution: 1 dB

subrange |, | < 2 MHz
subrange 11§ < 2 MHz

rélated to ampiitude pp

resplution 0.1 V
resphution 0.01 V
resolution G.001 V

refer to tolerance table
sine wave s mplitude pp

resolution .1 V
resolution 001 V
resolution 0.001 V

refer to tolerance tabie
sine wave amplitude rms
subrange |

subranges 11 + 11}

A=

o

)



1.2.4.8.

leved
sotting range

error Himits

Haversins

freguency range
de-portion

distortion

voltage pp open circuit
setting range

— subranges l:
e

ik

error limits

voltage rms open cirouit

setting range
- gubranges i
i

error Himits

lavel
setting range

arror limits

www.valuetronics.com

— 45, . +2ZdBm
as sine wave
additionally £0.1 dB

additionaily £0.2 dB
additignaity £0.3 dB

with 80 £X termination
resolution 1 o8

refer {o tolerance table
sine wave amplitude dBm
subrange |

subrange 1

subrange Hi

this wave form is only significant in combination with the modulation
mode BURST. Whan programming a single ON -cycle haversine pulzes

arg genersted which are approximating the Gaussian curve., When using
another operation mode, the haversine waveform gives a sinewave with

a positive do-offsat,

0.1 midr — 5D kHz

172 apen cireuit amplitude pp

< 08%
-0V
11 ~10V
011 —-100V
0 01040V

as sine wavs
additionelly 1 %

0 -358V
1.1 358V
011 -100V
0 —5100V

as sine wave
additionally * 1 %

- 45 .. +18d8m

as sine wave
additionalty £0.1dB

positive

open cireuit emplitude >» 10 mVpp

resolution: 0.1 V
resolution: 0.01 V
resolution: 0.001 V

refer 1o tolerance table
sine wave amplitude pp

respiution: 0.1V
resolution: 0.01V
rasalution: 0.001 V

refer 1o tolerance table
sine wave amplitude rms

with 50 Ohm termination
resalution 1 dB

refer to tolerance tohie
sing wave amplitude dBm



1.24.6.

1.2.4.7.

Sawtooth Voltage

frequency rangs
linearity error
fiy-back time

voltage pp open gircuit
setting range

— subranges I:
1i:

ik

error limits

temperature coefficient
voltage rms open circuit
setting range

— subranges I:
Iz

arrgr limits

tevel
seiting range

ervor limits

DC Voltage {offset)

open circuit voltage
settitig range

error limit

additional error voltage

— tomperature cosfficient

www.valuetronics.com

E1-8

0.1 mHz ~ 20 kHz

<1%
<1 pus
0-10V

1.1 -1V
0711 —-1.00V
0 ~0100V
as sine wave

additionally =1 %

< 0.1 %/K
028V

.1 —28BV
011100V
0 0100V
as sing wave

additionally =1 %

~48...+18dBm

as sine wave
additionally £0.1 dB

additionally £0.2 d8
additionally £0.3 dB

-10...+10V
2% +30mV
max. X 50 mV

< B mV/K
< 1 mVW/K

unipofar positive or negative going
ramps selectable

related to amplitude pp

rasolution 0.1 W
resalution 0.01 V
resolution 0,001 V

refar to tolerance table
sine wave ampliituds pp

resplution 0.1 V
resolution 0.01 V
resolution 9.001 v

refer 1o tolerance table
sine wave amplitude rms

with 50 £2 termination
resolution 1 48

refer 1o tolerance table
sine wave amplitude dBm
subrange §

subrange il

subrange |11

adjustabie independently of the ac-voltage
within a window of 210V

resolution .1 V

with B0 £ tarmination
subrange |

subrange |
subrange I} + 1H



1.2.5.

1.2.6.1.

Madulation Modes

Amplitudemoduiation {AM}

carrier wave forms
carrier frequancy range
AM internal

modulation frequency range

— subranges i:
t:
in:

— error limits

- temperature coefficient

moduiation depth

~ absolute error iimit

AM distortion {THD}

MODULATION
QUTPUT

AM axternal

modulation frequency range
modulation wavs form
modufation depth
MODULATION

INPUT -voltage

AM distortion {THD)

&
www.valuetronics.com
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AM internal, AM external

all, except pulses

0.1 mHz — 50 Mz

10 Hz — 200 kHz

0.0% — 0.99 kHz
10 — 99kHz
10 — 200 kHz

3% % 2Hz
+5%/—-10%

< 0.02 %K

0-—100%

+3%
+5%/—-10%.

< 2%
<15%

< 1%

Q—1Vrms

0~ 200kHz
any wave form possible

0—100%
+14V
—1.4V
< 15%

<1%

<07%

the voitage setting and indication is
related to twice the carrier amplitude

sine wave

resolution 10 Hz
resgiution 100 Hz
rasolution 1 kHz

modulation frequancy = 50 kHz
modulation frequency > 50 kHz

resolution 1%

carrier frequency < 40 MHz
modulation frequency <50 kHz
madulation frequency >50 kHz

modulation depth < 98 %;
modulation depth < B0 %,
fm = 100 Hz — 20 kHz: ﬁa(‘}
modulation depth < 50 %, =

frn = 10D Mz — 20 kHz

and carrier frequency < 30 MHz

proportional to the modulation depth

inctuding static amplitude cantrof

for doubling the carrier amplitude
for zero carrier amplitude

modulation depth < 98 %,
imp. of mod. signal source = BOD

modulation depth < 50 %,
imp. of mod. signal scurce < 600 £2;

modulation depth < 50 %,
imp. of mod. signal source < 600 £2,
carrier frequency < 30 MHz



1.256.2,

1.28.3.

Frequency Micdulation {FM)

carrier frequency
- fange

- fogk-in time

carrier waveforms

FM internal

madulation freguency range
— subranges [H
t:
11H

- arror limits

— temperature coafficient

freguency deviation
— error limit

EM distortion (THD}

MODULATION OUTPUT

FM external
modulation frequency range

frequency deviation

FM distortion (THD)

MODULATION INPUT

Gate
carrier wave forms

~-iar frequency range

www.valuetronics.com

£1-10

FM internal, FM external

2 — 50 MHz
< 10s

sine wave, sauare wave, pulses

10 Hz 200 kHz
0.01 - 0,89 kHz
10 — 99kHz
10 -~ 200kHz

+3%x2Hz
+5%/-10%

< 0.02 %/K

10 — 200 kHz
20%

<2%
<1%

D1V

10 Hz — 200 kHz
max. 200 kHz

< 1%

1V

gate internal, gate external
all, except pufses

0.1 mHz — 50 MHz

sine wave
resoiution 10 Hz
resolution 100 Hz
resolution ¥ kHz

rad ulation frequency < 50 kHz
modulation frequensy = 50 kHz

resolution; 1 kHz
carrier frequency < 30 MHz

generaily

frequency deviation << 100 kHz,
modulation frequency 200 Hz — 50 kHz,

carrier frequency < 30 MHz

sine wave voitage rms,

proportional 1o frequency deviation

any waveform possible

with modulation waveform sine

carrigr frequency %30 MHz,

frequency deviation << 100 kHz,
impedance of the modulation signal

source S b0 1

sine wave valtage rms
for 200 kHz deviation

non phase-toherent signal keying

=y

)



1.2.5.4.

gate internal

duty cycle

modulation frequency range
subranges i:

{l:

Hi:

error limits

- gmperature coedficient
MODULATION QUTPUT

gate external
motlulation frequency range

MODULATION INPUT
- nodulation wavetform
- max. paak value

— threshold

— minimal onfoff keying time

Sweep

sweep operating modes

swezp, operating
mote SINGLE

mode 1

mode 2

made 3

www.valuetronics.com
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50 %

10 Hz — 200 kHz

001t - 098 kHz resofution 10 Hz

140 — 99 kM= resolution 100 Hz

¢ — 200«H:z resplution 1 kHz

3% +2Hz madulation frequency € 50 kMz
+5%/—10% modulation frequency > B0 kHz

1V sine wave voltage rms

0 - 500 kM=

any wavefarm possibie

Tiav
2hE1V above this threshold the output signal
. is blocked
2 us
SINGLE sweap
CONT sweep
sweep Up refer to slartfsiop Freguency setting
sweep down
f
—— fly back

sweep funs from { {signal blanked)

fsTART T0 T10p.
Fly back to fsyarT fsTaRT

swiep fima I

swecp runs from fstor ]

fsTanT to fsToP
and remairs at fgrop

fsTarT 7
! sweep time4 L
sweep runs from . J
sToP

fsTarT o faTop
and runs back again
to fgrapT

ferany =

2 x jwoep time

A



carrier waveforms
sweef rarnge

start/stop frequency

swesp time

— subranges i
H:

— arror limits

sweep characterigtic

MODULATION INPUT
— voltage level

— duration

— repetition rate

start frequency
parsisting lime
cont sweep, mode 1 and 2

frequency steps
pEer SWeep range

SWEEP QUT -voltage

PEN LIFT

— switch-off time

function key HOLD

www.valuetronics.com
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all

1 mHz — 50 MHz

any freguency Iindependently

adjustabie within the

. Sweep range

10ms — 988 5
0.01 —9.99s
100 -9995s
100 —0899s

0.1 ms

* 486 ms

linear, logarithmic

TTL-lgvel

# 1 ms ‘high’
max. 33 Hz
max. 20 Hz

= 15 % of sweep time,
> 2ms

= 168

sweep time
1ms

4086

0-10V

electronic switch to ground;

closes: at start of sweeps

opens: mode 1 and 2
SINGLE, CONT
mode 3, SINGLE
mode 3, CONT

2 5 % of sweep time;”
min. 1.8 ms,
max, 0.5 s

stops the sweep with
indication of the
actual frequency

resclution max. 1 mHz

the upper range limit depends on the
selected waveform

resgfution: D01 s
resotution: 0.1 s
resatution: 1s

sweap time <4.00 =
sweep time 24,15

alternatively selectable

trigger pulse for external triggering
in 4in' mode
in ‘log" mode

sweep Lime < 105

sweep time > 10s

swaep time % 4005

sweep time 2 4.1 5

proportional 1o the frequency for
LIN SWEEP

proportionat to log (f} for

LOG SWEEP

0 = fetary; + 10 V 2 fstop

when reaching fgrop

after return to fgyaRT
at leaving this mode

The sweep will be continued by pressing

HOLD again.

e,



1.2.5.5.

Burst

carrier waveforms

frequenty range

ON-cycles
OFF-cycles

burst modes

trigger pulse
EXT SINGLE burst
— voltage

— repetition rais

start/stop levet

ww%v.valuetronics.com
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all

0.1 mHz — 2 MHz

1--200
1~200

INT: SINGLE burst
CONT burst

EXT: SINGLE burst

TTL-level
max. t kHz

zera crossings for:
— sine wave

— iriangular wave
— square wave

ney. peaks far:
Haversine

— pos. sawicoth

— pos. pulses

pos. peaks for:
— neg. sawtooth
neg. pulses

phase -coherent signal onfoff keying with
programmable number of signal periods
per burst

the upper range Himit depends on the
selected waveform

number of signal periods per burst
number of suppressed signal periods

hetween the bursts in CONT burst mode

manually triggered

elentronically triggered at the connector
MODULATION INPUT

a burst is released by the positive edge
of a trigger puise



1.2.6.

1.2.6.1.

1.2.6.2.

1.2.6.3.

1.2.7.

1.2.7.1.

Step- and HOLD -Functions

freguency step fundtion
indication

— canirol keys

amplitude step function

~ control keys

HOLD-Funstion

Connectors

Outputs
front panel:

OUTPUT

- jmpedance

TTL QUT
fan out

rear:

INT CLOCK {PM 5183)
— frequency
— fan out

10 MHz (PM 5183 S + 5M)

-- frequency
— ievel
-~ lmpedance

MODULATION
— voftage

— impadance

www.valuetronics.com
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5 digits

& FREQ
+ STEP

& LEVEL
+ STEP
- STEP

HOLD

main signal output

50 £2

TTL-putput
& TTL-standard inputs

internal clock signal
8.5898335 MHz {23 mHz)
5 TTL -standard inputs

10 MHz
typ. 2 dBm, >0 dBm
5082

internal modulation voltage
G—1Vrms

1 Vrms
TTL-fevel

12

these functions can only be used manually
via the keyboard

altering the frequency in programmable
steps

aitering the amplitude in programmable
steps

4

.

sweep function stop and relsase;
stop and release of the gutput voltage
at the momentary value {f < 1 Mz}

atl signal in- and outputs are
BNC connectors

shatt -circuit proof,
max. external voltage £ 12 V {< 3 min)

phase difference of pos. edge to OUTPUT

809 Jon, f2>2.147 MHz
- 90° | ﬁ*
1800 |« {1

short-circuit proof,
max. external voltage £ 10V

squars wave

proportional to the mociulation depth {AM),
proportional to the frequencydeviation {FM)
for INT GATE

for BURST



1.2.7.2

PEN LIFT

— max. current
- yoltage

SWEEP

-~ voltage
- impadance

Inputs

EXT CLOCK
{PM 5193}

— frequancy {fo}

impedance

EXT REF

{PM B193 5 + 88}

— frequency

- — lock-in time

- - Jock-in rangs

— level
—~ impedance

MODULATION

- input voltage

- impedancs

www.valuetronics.com

electronic switch to ground

200 mA loutputvoliege 0.7 V) switch closad

+ 30V {irpedance 100 k)

010V
10182

external TTL-signal

785 10 MHz
8.6 = 0.5 MHz

10 k82

max. external voltage 25V

MRz N=1,2,3...,10
< Zs

£0.15%

0 — 20 dBm

50 £

input of external
modilation voltages for
the moduiation modes:
GATE, AM, FM;

switch opsn

sweep voltags proportional to the
frequency for LIN-SWEEP or to
log {} for LOG-SWEEP

0 = fstart, 10 V = fstop

for synchwonisation purposes;

the externai clock supply is automatically
switched on when clock signal is fed to
EXT CLOCK.

fpse 2.147 MHz

fp > 2,147 MHz

resulting generatar output frequency
f=fp-fc-2-33. 108 (fcin MHz)
{p = programmed frequency

sine or sGuare wave

for synchronisation purposcs

a relative frequency offset of the reference
Trequency resufts in the same relative
affset of the output frequency

input of external trigger pulses for SWEEF and BURST

max.* 10V

> BO kG



1.2.8. IEEE/IEC-Bus

interface functions

adiriress ranne

ramote control commands

frequency headers

amplitude headers

period number headers

muodutation headers

numerical extensian 'x’

www.valuetronics.com
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AHT
SH1
{4
T8
RET
SR

caonsisting of

header

numerical extensian
numerical value

F

F5 {ar F}
FE

i

FD

LA
LR
LE
LD
L

NB .
NO .

afl generator functions can be remotely
controlled

acceptor handshaks

saurce handhskes

fistener functicn

talker function

iocai /remote with locat lockout
service request

atjdress adjustment with key ADDRESS,
stored in a battery buffered RAM,
initial value = 28

not for all commands

hasic frequency, carrier frequency
SWEEP start-frequency

SWEEP stop-tfrequency
modulation frequency

frequency deviation [FM)

amplitude pp
amplitude rms
dBm-level

DC v

modulation depth {%}

number of signal periods per BURST
nember of suppressed signal periods
per BURST (CONT)

these commands — axcept MC — require a numerical extension {x)
ar {y) to sub-specify the modulation mode

MA x
MF x
GO x
BS x
BC x
58 x
SCx
SMy
MO

g

D B WM =

amplitude modulation
frequency miodulation
continuous gate

single burst
continuous burst
single sweep
continuaus sweop
sweep mode
modulation oft

‘off’;

reset to fgraRT, Mmode 2
internal

external

linear

iogarithmic

wait for BURSTY

)



numerical extension 'y’ 1 sweep made 1
fgrop 4 /
fSTART - R
t
2 sweep mode 2
fsTop ~—/———
fSTART -
t
3 sweop mode 3
fsToP /\——
iSTART -
t
F’ store/recall functions RL x repister store (k=1 .. 9)
RRy regicter recall fy =8 ... @)
sweep time haader TS
wave form header WS sine wave
WT triangular wava
WG square wave
Wi haversing
RP pos. sawtooth
RN neg. sawtooth
P# pos. puises
P neg. pulses
ACO AC ‘offt
ACI AC 'on’
dimensions v for voitages
dBm for levels
H for sweep time
Hz for frequzncies

format of the numerical values integers, reals or exponentials; the sign may be left out if mantissa.or
exponent is positive

a complete sting may consist of one or more comrrands,
Spaces ahd separators are ignored.

string format

string delimiter CR or decimaleads ASCIE: 13 or
LF or 14 or
ETX or Jar
ETB 23
string length ngt Himited
transfer time appr. 5.8 ms wave form
appr. 3.8 ms frequency
appr. 2.6 ms modulation parameters
appr. 1.0 ms modulation mode
appr. 7.2 ms amplitude
appr. 2.6 ms de-voltage
execution tims 5 ms iyp-

www.valuetronics.com



status byte

masking for SRQ

learn-~mode ~-command

identification-mode -cammand

www.valuetronics.com
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Bit 6: request for service: SRQ
Bit 9: error message

Bit 4: busy (BURST or SWEEP)
Bit 3: {not used}

Bit 2: syntax error

Bit 1: out of range

Bit #: incompatibility between

parameters

MSR 'n' ‘n" = decimal value which binary pattern

15?7

107

masks the status byte. The individual bit
of the status byte Is activated for SRQ

if the corresponding bit of the binary
pattern is ‘1",

When receiving this command the PM 5183
emits a string to the controller defining
the complete generator sexting. This string
is formatted in a way that it can directly
be used for & new setting.

When receiving this command the

PM 5193 emits a string to the controller
which contains the type number and the
softwara utatus identification.



E1-18

1.2.8. Storage of Parameter Settings
number of storage redisters 19 the registers § — 9 atc free selectable for
storing purposes,
register & serves only for staring of the
actual manual setting
controf keys STOx store into register (x)
RCL x recall from register (x)
ENTER transfer parameters 1o the
working memory
storage time appr. b years if the Instrument is always switched off;
with power switched on, the RAMs
L will be suppiied from power supply —
. this increases the storage time.
battery Lithium battery

1.2.10. Diagnostic Program
When power is switched on, the valtage display field shows the softwara status for approx. 1 s Atftar this
the processor checks the PROM{s) and the RAM chip and switches on all display segments and LEDs in
the keys for approx. 2 — 3s.

Beside this the program contains a very detailed diagnostic part to ease the fault finding.

1.2.11. Overflow, Misoperating

In case of incorrect or insufficient inputs the relevant part of the display and the key- LEDs start flashing.

1.2.12. Power Supply 4c¢ maing
nominal values 100/120/220/240 V {selectable by wiring)
noniinal operating range 10 % of selected nominal value
operating limits range + 10 % of selected nominal value
naminal frequency 54/60 Hz
— talerance range 15 % of nominai frequency range
power consumption 108 W

www.valuetronics.com



1.2.13. Environmental Capabitities

£1-20

§

The following environmantal data are valid only if the instrument is checked in sccordance with the
official checking procedure. Details on these procedures and failure criteria are Suppﬁéd oh reqguest by
the PHILIPS organizstion in your country or by PHILIPS International B. V., Industrial & Electro-
acoustic Systems Division, EINDHOVEN, THE NETHERLANDS.

ambient temperature:
reference value

nominal working range

{imits for storage and transport

relative humidity:

referenca range

nominal working range

{imit range of use

{imit range for storage and transport

air pressure:
referpnce value
nominal working range

air spesd:

reference vaiue
nominaf working range
heat radistion

vibration:
limits for storage and trensport

operating position
warm -up {ime

1.2.14. Satety- and Quality Data; Cabinet
protection type {see DN 40 050)
protection class [see EC 348}
line connection

radio interference voltage }
radio interference radiation

call rate

overall dimensions

witith
height
depth
weight

www.valuetronics.com

+239CEI1K
+ 5%¢. ..+ 40%C
—40°C. .. +70°%¢C

45% . ..75%
20%...80 %
10%...90% o
0%...90% v

10113 hPa (2 780 mm Hg)
800 hPa... 1080 hPa (=600 ... 800 mm Hg; up to 2200 m
height}

Omsi...02mf5s
Omis...0.6m/fs

direct surdight radiation not atlowed

max. amptitude (.35 mm (10 ta 150 Hz} max. 5 g

normally upright on feet {horizontal position} or
with bow fold down

30 min. “‘;}

1P 20
class |, protettive conductor
mains conhector

according to VDE 0871
class B {Grenzwertk|asse B}

< 0.5

18", 2 E high

440 mm
105 mm
430 mm
10 kg {22 lbs) ',
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1.3. ACCESSORIES
1.3.1. Standard

operating manual 9499 450 08801
with oporating/programming card 2489 450 08911
mains cable

fuses

adapters for 19"-rack mounting (sea Appendix 2}
iabels for mains voltage

4 Yoot rubbers

1.3.2. Optionaf

it . PM 9074 coaxial cable BNC-BNC /56 £ (1 m)
. PM 8051 adapter ENC (male}/hanana jack

PM 5585 50-Ohm-termination T W

PM 9581 50-Ohm-termination 3 W

PM 2285/10 IEEE -Bus-gable {1 m}

PM 2285720 {EEE-Bus-cable {? mj}

PM 2206/50 {EEE/IEC-adapter

PM 2286/60 |ECAEEE -adapter

PM 86513 Rack -mount slige kit

Service-Manual,

order no- 5439 455 00317,
Philips Instrumentation Systems
Reference Manual,

order no. 9485 997 01111

www.valuetronics.com



1.4,

1.4.4.

1.4.2.

E1-22

OPERATING PRIMCIPLE, Fig, 2 {Block diagram)

General Operating Principle

The basic funciional units, performing the gengration, processing and conditioning of the generator
output signals, are named

DFS, Digital Frequency Synthesizer, on unit 2

pLL, Phase Locked Loop, an unit 1
- MODULATOR on unit ¥
— PULBE GEMERATOR on unit 1
AMPLIFIER on unit 1

These functional units are under control of the CPU {Central Processing Unit), consisting of a micro-
processor and its peripheral components on unit 2. Primary control data for the CPU is derived from
the front-end KEYBOARD & DISPLAY on unit 3 or from an external controller via the 1EEE/IEC bus
interface. The output-signal parameters are displayed numerically on a 7-segment-LED display. Key
L FDs are provided for operating mode indication. Subsaquently a brief deseription of the over-all block
diagramm (fig, 2} of the generator is given,

Description of the Block Diagram
DFS

in the freguency range up to 2147 kHz the primary signals — sine, triangular, positive and negative
sawiooth waves — are generated by direct digital signal synthesis.

Binary samples of the wave are creatad in the SIGNAL SYNTHESIZER section and converted to ana-
logue voltages by a fast DAC at the clock rate fe. The cutput frequency fo is directly related 1o fg,
according to

fo= 0.2 N -2-33-fc=N-10"%Hz

where N iz the aecimal equivalent of the binary frequency word, routed to the SIGMAL SYNTHE-
SIZER fram the CPU via U2-CONTROL BUS.

The PM 5193 generates fe by a crystal oscillator, the 8,59 MHz CLOCK on unit 2.

The PM 5193 S + SM derive f; from a PLL/YCO on unit 5 which gets the referance frequency from an
10 MHz crystat oscitlatos or from an external signal via connector EXT REF, An AUTOMATIC SWITCH
on unit b is routing the frequency of the 10 MHz crysta! oscillator or the eiternal reference frequeney, if
apptied, via freqiuancy divider and phase detector te the VCO of the PLL,

The PM 5193 uses the AUTOMATIC SWITCH on unit 2 to route either the external clogk frequency or
the internal 8.59 MHz CLOCK o the SIGNAL SYNTHESIZER.

The DAL ourput signal is smoothed by the 3 MHz LPF, an anti-aiiasing low-pass filter. The BURST
CONTROL LOGIC section generatss the carrier on/off kaving control signals in the burst mode of the
generator.

PLL

In the frequency range above 2147 kHz the primary sine wave is generatad in the PLL, The PLL consists
of a broad-band VCO, Voltage-Contralled Oscilator, — with a triangular -wave output signal fed to the
SINE SHAPER - the FREQUENCY DIVIDER, the PHASE DETECTOR and the LOOP FILTER. By
the PLL the PLL REF frequency — genarated in the DFS — is multiplied by » factor of 4086 in FM
mode and 32 atherwise. For {ast phase-locking response the VCO is preset roughly by the BAC to the
programmed freguency.

www.valuetronics.com
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MODULATOR

By the VOLTAGE CONDITIONER the DF5 sawtooth wave or the sine wave — if haversine is selected -
are haived in amplitude and shifted in dc, resulting in unipolar signals. The sine wave - if sine wave-
form i¢ programmed ~ and the triangular wave are routed without change through the VOLTAGE
CONDJTIONER. In the BURST-mode the output signal of the VOLTAGE CONDITIONER is keyed
anfoff by the DIODE SWITCH 1 and routed to the AMPLIFIER. in MON-BURST-mode the signal
from DIODE SWITCH 1 is fed either directly or through the AMPLITUDE MODULATOR to the
AMPLIEIER. In the frequency range shove 2147 kHz the RF SINE wave is routed from the PLL to
DIODE S$WITCH 2 and to the AMPLITUDE MODULATOR or directly to the AMPLIFIER. Both
diode switchas are served by the SWITCH CONTROL, which evaluates the accurate control signal from
the outmsts SOUARE BURST and BURST for the DFS, the 2 MHz SWITCH cantrol signal fram the
CPU and the GATE signal from the SWITCHING CIRCUITRY in the gatm mode of the generator.

in internai GATE, AM ar FM mode the modulating signal is derived from the MODULATION
OSCILLATOR output. The output sine wave is scaled in amplitude by the AMPLITUDE CONTROLLER
to give the ascurate AM or FM moduistion depth. The modulating sine wave is fed to the AMPLITUDE
MODULATOR in AM mode or to tha PLL In FM mode through the SWITCHING CIRCUITRY.
Alternatively - in the external modulation modas — the modulating signal is supplied from the generator
MODULATION INPUT.

PULSE GENERATOR

The PULSE GENERATOR basically represents an electronical switching circuitry, creating a TTL signal
and either @ square wave or a positive respectively negative rectanguiar pulse train, each signat with a
50 % duty cycle, The instanis of the positive and negative pdges ot these signals are determined by the
zora -crossings of the refersnce input sigeal. In the frequency range up to 2147 kHz the DFS signal. e. g.
a sine wave, fed to the ZERQ CROSSING DETECTOR serves as reference. Above 2147 kHz the YL
output signst of the PLL, named RF TTL, directly determines the switching points.

By the CONTROL CIRCUITRY either the TTL output of the ZERQ CROSSING DETECTOR or the
RF TTL combined with one of the burst switching signals in burst mode — the POSITIVE PULSE

= BURST, the BURST ar the SQUARE BURST — are routed to the switching output of the signal con-

0 ditioners. The TTL QUTPUT STAGE and the SQUARE WAVE CONDITIONER are creating the TTL
putput voltags of the generator 2nd the primary square wave with accurate amplitude and waveform.
The PULSE TRAIN CONDITIONER generates a square wave with extra steep positive and negative
edges and a programmable amplitude, controlied by the de output of the DAC. At the generator output
this square wave is shifted to unipolar positive or negative pulses by the DC GENERATQR in the
AMPLIFIER,

AMPLIFIER
The vernier sctting of the generator output amplitudeis performed by the AMPLITUDE CONTROLLER.
After ampiification by the POWER AMPLIFIER the signal either directly or after 20 dB respactively

40 dB attenuation by the STEP ATTENUATOR is routed 1o the OUTPUT socket, The DG GENERA-
TOR atds the programmed dc voltage.

v g
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cPy

An B-hit microprocessor {2031} and a 10 MHz clock are the constituents of the PROCESSOR & CLOCK,
The PROGRAM MEMORY is 2 16 Kbyte EPROM. In an external dzata memory, the 256 byte RAM, the
10 storage register contents of the generator are stored. By the CONTROL BUS DRIVER the required
load capability of the U1- and U2 CONTROL BUS serial data linie {SDAJ, and the clock line {SCLY), is
achieved. The device salecting stroba signals STR1...15 — used for CPU components and fatching-data —
shift registers in the various functional units controlled by the CPU — are derived fram 4 ports aof the
PROCESSOR by the STROBE DECODER.

By the DIRECT PORT LATCH two output port signals — 2 MMz SWITCH and PLL CNTL ~ are
derived from three address/data bus lines of the CPU. The SWEEP VOLTAGE DAC is generating a
voltage ramp during & frequency sweep. The PEN LIFT SWITCH serves for lifting the writing pen of
an x -y plotter during frequency sweep fiy-backs.

The !EEE/IEC bus interface of the geherator consists of the 1EC BUS CONTROLLER, the DEVICE
ADDRESS LATCH & SHIFT REGISTER and the 3-STATE GATE & LATCH.

www.valuetronics.com
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2.2.2.

E2-1

INSTALLATION INSTRUCTIONS

INITIAL INSPECTION

Cneck the contents of the shipment for completeness and note whether any damage has oceurred during
transport. ¥ the conients are incomplete, or there is damage, a claim should be filed with the carrier
immediately, and the Philips Sales or Service grganisation should be notified in order to facilitate the
repair or replacement of the instrument,

SAFETY INSTRUCTIONS

Upon delivery from the factory the instrument complies with the required safety regulations, see para.
1.2, To maintain this condition and to ensure safe gpegration, the instructions below must carefully he
folfowed.

Maintenance and Repair

Failure and excessive stress:

If the instrument is suspected of being unsate, 1ake it out of operation permanently.
This is the case when the instrument

—  shows physical damage

— doas not function anymore

is stressed beyond the tolerable fimits {e.g. during storage and transportation)}

Dismantling the instrument: When remoaving covers ar other parts oy means of tools, live parts or ter-
minais could be exposed. Before opening the instrument, disconnect it from all power sources,

If the open live instrument needs calibration, maintenance or repair, It must be performed only by
trained personnel being aware of the risks. After disconnection from all jpower sources, the capacitors
in the instrument may remain charged for some seconds.

Earthing {grounding)

Before any other connection is made the instrument shail be connected to a protective earth conductor
via the three-core mains cable. The mains plug shall be inserted anly into a socket outlet provided with
a protective sarth contact. The projective action shall not be negated by the use of an extension cord
without pratective eocnductor.

WARNING: Any interruption of the protective conductor inside or outside the instrument, or dis-
| connection of the protective earth terminal, is likely to make the instrument dangerous.
i Intentional imterruption is prohibited.
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224,

£2-2

Connactions

The circuit earth potentis! is applied to the external contacts of the BNC socketz and is connected to
the cabinet by means of paraliel-connected capacitors. By this means hum joops are avoided and a clear
HF aarthing is obtained.

I the circuit earth potential in a measurement set-up is different from the protective earth potential,
it must be noticed,

~ that the BNC sackets can be touched and that it must nat be live, see the safety reguiations on the
subject (VDE 04711),

— that all sockets marked with the sign |, are internatly interconnecied.

Mains Voltage Setting and Fuses
Befare inserting the msins piug into the mains socket, make sure that the instrzment is set to the loca)
mains valtage.

The instrument shall be set to the local mains voltage only by a qualified person who is aware of the
hazard involved.

WARNING: If the mains plug has t¢ be adaptied 1o the local situation, such adaption should be
done by a qualified person only.

On dalivery from the factory the instrument is set 10 a maing voltage which is indicated on the rear panel
as well as the corresponding fuse:

PM 5103+ PM 51838 220V B30 mAT

FM 5183 M+ PM B1835M 120V 1.25 AT

For modification to other Jocal mains voltages please use the "Appendix” of this menual or the service
ranual.

Make sure that only fuses of the required current rating, and of the specified type are usad for renewal.
The use of repaired fuses, and/or the shart<civcuRting of fuse holders, are prohibited.

The fuse is located in 2 holder on the rear panel above the mains socket.

100 v +—

1.6 AT

120V g —

1,25 AT

220 1240V —r

B30 mAT

BN 41571
Slow biow

WARNING: The instrument shall be disconnected from all voltage sources when a fuse is to he
renewed,
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OPERATING PQSITIGN QF THE INSTRUMENT

The instrument may be used in the positions indicated in clause 1.2.13. For use in sloping position arect
the tilting support at the bottam. The characteristics mentioned in section 1.2. are guarantesd tar the
specified positions,

Ensure that the ventitation holes are free of obstruction.

Do not position the instrumant on any surface which produces or radiates heat, or in direct sunlight.

RADIO INTERFERENCE SUPPRESSION

Racdia interference of the instrument is suppressed and checked carefully, in connection with deficient
suppressed base units and further units radio interference can be generated, which have to be suppressed
by means of saditional activities.

www.valuetronics.com
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3.9

3.2

3.3.

£3-1

OPERATING INSTRUCTIONS

GENERAL INFORMATION

This section autlines the procedures and precautions necessary far operation. It iddentifies and briefly
describes the functions of the front and rear panel controls and indicators, and explains the practical
aspocts of operation to enable an operator to evaluate guickly the instrumant’s main functions.

SWITCHING ON THE INSTRUMENT

After the instrument has been connected 1o the maias voltage in accordance with clauses 2.2.4., it can
be switched ot by operating the mains switch POWER. The white circle on the POWER switch mechani-
caily indieates that the instrument is switched on.

Having switched on the instrument, it is immediately ready for use. With normal installation in agcord-
ance with section 2.3. and after a warming-up time of 30 minutes, the characteristics specified in section
1.2. are valid.

After switching power aff a time interval of at least 5 s should pass by — allowing the capacitors of the
power supply to discharge — before the device is switched on again. This measure is necessary 10 set the
internat logic circultry o its correct initis! condition.

SELFTEST BOUTINE

When switched on, the instrument frst carries out a selftest whereby the PRUMs and RAMs are checked.
It the instrurnent is in order ali the segments and dacimal points of the figures and all LEDs light up for
approx. 3 s. The instrument then passes to its default status, indicated by 8 zero in each of the three
sectors of the display, the LED Hz in the display and the LEDs in the keys SINE, START, OFF snd
Vop,

REMCTE -—i W He l'_ rY
o ,:IJ [w T '—l’ E :m?nm
WaME  FoRme . FREGUENCY MR ATION LEVEL

' START oFF
5 g o

An arrar is represented as follows:

Errt PROM checksum error
Err 2 RAM {processor) read/write error
Err 3 RAM (CPU) operation possible but memory contents is destroyed

For further examples see chapter 3.5.5. Error Messages.
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BRIEF CHECKING PROCEDURE

General

The purpose of this operation is to check the functions of the PM 5183 with the least amount of time
and effort.

It is assumed that the dperator is familiar with the PV 5193 and its characterisiics. I the test is carried
out shortly after being switched on, the individual testing steps could lead to incorrect results owing to
the warming- up vime being inadequate.

WARNING: Before switching on ensure that the equipment has been put into operation in sccord-
ange with chapter 2.

Operations Test

Immediately upon being switched on, a self-test is carried out. The Instrument then automatically
reluriis to its basic status {see chapter 3.3.}. The eguipmeant’s last operational status prior to being
switched off can ba recalied from mamory O as follows:

IRCLO-!;l [ o] —l [ ENTER E

it you prefer a different operation mode, then just input new parameters.

example: wave form sing

frequency (fstart) 180 Hz

modutation off

level: amplitude (Vpp) iV

DC offset (Vdcl ov
~ Earlier sattings that remain unchanged do not need to be entered again. .“;\
i v ] ISTAHT] 1 1 ] rﬁ_—] [ a i ]Hz}kHzl * frequency
QFF modulation

[vee ] [ 2] [vee] [o] love o

¥ (press key HafkMz only if LED “Hz'' doesn't lit}

connect the oscilloscope to socket QUTPUT (see chapter 3.5.2.1.) {Zo = 50 ohm) and check the
signal. |f it is correct, the aperations test is finished. If not, repeat the procedure with other settings.
Faor input examples see the concise form of the operating instrugtions “Operating Card™ and chapter
3.5.

www.valuetronics.com
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3.5 OPERATION AND USE

3.6.1. Cunfiguration of the display and contro! panet (Fig. 1)

This display {3) consists of 3 sectors for the following indications (from left 1o right):

— freguencies {8 digits):
besic or sweep start frequency, or sweep stop frequency or frequency increment.

i —  modulation parameters {3 digits}
i - putput voltage/address (4 digits)

output valtage or level, or voltage or leval increment, or remote control address.

i ) . . . .
o The keyboard i subdivided inta five functional main sectors:

,. ~  WAVE FORM {16}
’ diract setting of the wave form
FREQUENCY (14)

setting of the basic {= sweep start frequency), the sweep stop frequency, and frequency interval for
the frequency STEP-function ’

- MODULATION {13)
satting one of the modulstion modes using the corresponding modulation parameters.

~  QUTPUT SIGNAL {12)
i setting and stepping of the output voltage ar level as well as setting the remote addresses.
| -~ NUMERIC KEYBQARD (5, 6,9, 10}
! input of figures and decimal peint, erasing the last figure entered for correction purposes, recalling
one of the 10 storage registers, transferring one of the parameter sets into one of the starage regis-
ters and the ENTER function {implementation of the numeric input vaiues).
LEDs in the respective keys on the conirol panel indicate the actuat parameters.
]' G There are twa kinds of keys:
’ —  keys having a direct effect on the putput tignal,
- keyboard WAVE FORM: ali
1 keyboard FREQUENCY: HrikHz, STEP~, STEP+
keyboard MOBULATION: OFF, AM, FM, GATE, EXT, INT, SINGLE, CONT and HGLD
keyboard LEVEL: STEP~, STEP+

These keys have direct effect an the output if their respective parameters are complete and within
the correct rangs.
—  keys with a , pre-selection” character,

keyboard FREQUENCY: TART, STOP and AFREQ

keyboard MODULATION: FREQ (kHz}, %, DEV (kHz), LiN SWEEP, LOG, BURST, ON cycles,
OFF cycles and TIME(s)

keyhaard LEVEL: Vop, dBm, Vims, Vde, DLEVEL and ADDRESS

3
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The , pre-selection” keys {except LIN SWEEP, L.OG and BURST) have 3 dual function:
- when pressed once the respective display s blanked and ready for a pumeric entry.

- when operated twice, the respective display is blanked and then the actual numerical value is
displayed. This way every paramster not alyeady being shawn can be displayed.

When the dispiay is blanked by operating one of the pre-selection keys once and during the following
numerical input, the unit is in 2 NOT ENTE RED state, §. . the input parametar value has not yet been
activated and can be corrected using the key RUB QUT. This state is recognised by the NOT ENTERED
LED flashing &t the right-hand side of the display. The inpul value is implemented after the ENTER
key has been pressed.

3.5.2, Display, Controf Elements and Connectors
3.5.2.1. Controls and Indicaters at the Front Panel (",1 ;
Controls/indicators Funetion
m LDCAL Kay (1). This allows the equipmant to be switched over from ,remote
e operation” to local operation
“;""‘ LED (2) indicating remote operation viz [EEE/IEC bus.
T rariit oes i S 3 riri
Jbriirityiag O B | oLl

{.EDs and display (3) for:
—  frequency (B digits} and frequency dimension (LED}
—  modulation parameter (3 digits}
- putput level {2 digits} or output voitage (3 digits} or remote operation
address {2 digits).

- wat ‘{‘- ‘-:
& LED (4} flashes if the input operation parameters have not yet been entered =
_EnTERRS | out or iri the case af an input error,
5TO %-8
Keys (5} to
hg}_ﬁg;s ----- store up to 9 sets of parameters (STORE}
! — recall settings from the 10 storage registers {RECALL)

Numeric keyboard (B} with decimal point to Input the parameter valuos.

A 2 3 When the ENTER key Is pressed, the input values are transferred from the
ﬁ ]_| f i I[ !l input store to the working memory. ‘
*
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Qutput socket {7) for TTL signal

Output socket (8)

Key {8} 10 execute the data input

Correction key (10} to cancel the input in reverse order,

Key {11) to input the device address {0 . . . 30}

Keyboard {12] to input the output fevel snd offset vaitage
Additional fungtions:
conversion of Vpp/dBm/Vrms

— phanging the output amplitude stepwise either in a positive or nega
tive direction with the keys STEP+ or STEP—

changing the sign of the offset voitage {Vdc) and the LEVEL (dBm)
with the key +/~

Keyboard {13}
— to sglect the modulation mode

FF GATE FREGLkMris

FREQUENCY

START  [ETDE|

Hr/kie A FREG

www.valuetronics.com

!
DNeysies  [LOG) coNT

EINGLE (internal: AM, FM, SWEEP LOG/LIN,

BURST, GATE;

external: AM, FM, BURST, GATE),

aurmsT (E

E] — 10 select one of the modulastionparamesers
: L = for numerical entries (%, DEV, FREQ kHa2j,
: E"j ON cycles, OFF pycles, TIME},

— 1o control tie SWEEP and BURST
{SINGLE, CONT, HOLD}

Keyboard (14} to set the frequency.
{Key STOP only used for SWEEP}

Key {15} to switch the AC cutput signal on and off without influence on
the offset voltage.
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3.53.
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WAVE FORM
a, n n
T E
Lo 2 E. Keyboard'{15] to select the wave form.
E::'*} - L {The wsve Torm ‘Haversine’ {/™\} s significant in combination with tha
& - . .
ok [_El_ BURST-mods to produce an approximating 'Gaussian curve’, See chapter
- 3.5,4.4.).
(=]
AOWER
e} i
Mains switch (17). The white circle shows that the equipment is switched off.
]
OEF

Rear Connections

Output socket {18) for synchronisation purposes [PM 5193: B.58 MKz, PM 5183 5+ 5M: 10 MHz)
Output socket {19} for the moduiation frequenty.

Output socket (20} for x -y plotter pen controi.

Quiput socket {21} for the sweep voltage (0-10 V)

Fuse (22).

Mains socket {23},

IEEE/IEC bus far remote operation (24},

Input socket {25} for modulating the carrier in AM, FM or GATE made or for triggering of SWEEPs,
as weH as BURST.

Input socket {26) for external reference frequencies.

Manual input Progedure

The PM 5193 can be controlled either via the keyboard or via the IEEE/IEC bus. Tha keyboard is inhib-
ited when controlfing via the bus and the REMOTE LED lights.

In LOCAL mads, the maximum number of digits that can be entered is identical with the number
of positions in the dispiay. If too many digits are entared or decimal points entered at iegal positions,
these are ignored.

Illegal input or vaiues are shown by flashing of key LEDs and display. The PM 5193 does not accept
ilegal inputs so that no damage can be caused by such wrong operations.

Numerical inputs have to be terminated using the key ENTER. Not terminated inputs are incicated by
the flashing NOT ENTERED LED.

The parameters can be entered in any sequence. Previously entered values that remain unchanged do not
need to be entered again. {See chapter 3.5.4.).

Corrections can be made during input by using the key RUB OUT or by starting this parameter input
again.

Formular signs:
fo = frequency, carrier frequency

Af = frequency steps

fm = moddulation frequency

m = modulation depth {degree of modulation)
Vg output ampiitude peak -peak

Vde = C offset

www.valuetronics.com
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3.5.3.1.

Input formats:
FREQUENCY
start-fstop frequency
Afrequency :

MODULATION
maodulation frequency
modutation depth
deviation

sweep time

sweep mode
ON-/OFF-cycles

LEVEL

Vop, Vrms, AVpp, AVrms

Vde, AVdc {+is not shown} +/—
d8m, AdBm [+ 18 not shown} +/—
address {extanal control}

E3-7

XKKKXXXK HzfkHz
K.X.X.x¢ Hz/kHz
xx.X. kHz

xxx %

xxx kHz

XXX, §

1...3
XXX
KKK,
XX,
X X
0...3

Exampla; sine wave, fo = 160 kHz, Vpp=0.1 ¥, Vdc =0V

I '\:W! [srant] [ 1 ] s | | o | [Huky
[o= ]
=] [ 0] D) [ Foe

Frequeney input

By pressing the START key the instrument is set to accept fraquency inputs in the following ranges:

WAVE FOAM symbof frequency range amplitude {apen circuif)
sine wave ", " 550 MHz 1 1 i
tnanguiar wave ~ ‘l———-—i, 200 KMz =. i
sguare wave L E— 1: 20 MMz ! I}-----—II
pos. pulse n. :r , - 50 MHz ' . !-—— )
niy. pulse u - ‘ 20 MMz ! ;———-— ,
pos. sawlooth 1 p—1 20 kHz i — b
nieq. sawiooth ~J ;—-——-—-—-—! 20 kHz — ,
haversing ” f—-————-—--!—'! 5!0 kfl-!z' , .
MODULATION ' i | \ i
sine wave AMY) b {-50 MHz i' |
sine wave FM 2MHz I 50 MHz | ¢ |
sine wave BWEEP | .1 15G MHz | ¢ {
sine wave BURST | p—merm———r—] 2 MHZ i
sing wave GATE ' i 50 MHz {

[} 151 L) 1 I i1
oitm 1 Mk M TOM p.fm ®m 82 12 0
— HE — VoD

*) carrier amplitude reduced by § dB

www.valuetronics.com
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—  The FREQUENCY display is blanked.
— A new frequency value of max. 8 digits can now he enterad.

— \When the first digit of the new value has been input the LED NOT ENTERED starts flashing to
indicate that the number not yet has been exacuted. At this moment inpul errors can still be cor-
rected by operating the key RUB OUT,

— By actuating the ENTER key the frequency value just input is executed. This vatue can now only be
changed by inputting new data,

The frequency can be input either in ‘Hz" or kHZ" The frequency dimension currently oparutive is
indicated by the LEDs "Hz' or ‘kHz'. Key HzfkHz is used to change the dimansion,

The numeric velues are entered from laft to right, whereby leading zeros in front of the decimal point
are ormitted, with the exception of the units colums. For the 'Hz' frequency dimension & maximum of 4
digits is parmissible bentind the decimal point, for the ‘kHz' dimension 7 are atlowed.

Example: fo =169 kHz,

1START]I 1'H:u'ksz; Lo I l ﬁJ t 9 E isnmzn!

S

Frequency steps VAFREQ)

After the key AFREQ has been actuated a frequency step can be defined by which the indicated fre-
guency (§tart or stop frequency) can be increased or decreased {keys +STEP, —STEPL.

Continuously pressing tne STEP keys results in a continuous sequence of steps.

Example: Af=5kHz

aereq) | s | [ewreR|

freguency rising
Y:—STEPI frequency falling

UJsing the freguency step function pleass note that the signal -frequency at the socket QUTPUT can only
be altered when the start frequency is indicated. i. e. the LED in the key START Eghts.

www.valuetronics.com
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3.5.3.2. input of the Output Level

The output leve! can be input either in the dimensions Vpp, dBm or Vrms. Setection is done with the
keys on the LEVEL keyhoard.

During the input of the output level care should be taken to ensure that the amplitude {Vpp) and the
offeet (Vde} together do not excead the value +/— 10 V. The output levels that can be set for the dif-
ferent wave forms are:

" max. output leval
AVE FORM symbel frequency Vpp Vrms d48m (R =50 §2)
fine wave ¥ B0 hir2 tm, .. 20 Tm... 7.t - 45, ,.+24
rigngia Y 200 kHz 1m...20 tm...B7 —48,,,+22
rauare g 20 Mz 0.2...20 0.1...10 w13, .+ 27
30 pos. pulse A% BO MMz 1 ...10 D5 ...B 1,042
neq. pulse W 5D Mz 1 ...10 05 ...5 + 1., 421
PO sawtooth ~1 20 kHz tm...10 Tm... 29 —48...+16
neg. sawtooth ~ 20 kHz Tm...10 1m...2.9 ~48...+18
haversing ~ B0 kHz | Trm... 10 Tm...35 —45.,..+18

- Vpp or Vems values are open circult voltages.

The keys Vpp, Vrms and dBm allow the conversion between these measuring units by pressing the
according Key twice;

Example:

Input: sine wave, 10 Vpp display shows 10 (Vep}
pressing 2 x @ display shows 3.b {Vrms)
pressing 2 % MciB_E_ display shows 17.9 {dBmj

_ Key Vde on the LEVEL keyboard altows the input of a DC offset that can be added to the AC voitage;
i ’ the polarity of the offset voltage can ba selected using key +/—.
Stepping of the Qutput Level {ALEVEL)

The output level can be altered into discrete steps using keys +STEP, —STEP. The smallest step ALEVEL
that wan he programmed corresponds with the resolution of the output level in the respective range

{see table}.
range resolution ALEVEL
Vpp . 1 mv .., D0V 1mv
02t V... 200 0V 10 mV
Z3 V... 200 Vv 100 mV
Vrms 1 ... 0,100V tmV
811 V... 1800V 10 my
OV, 100 100 mv
dBm - resolution 1 dBm across the entire range

Y

i
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I— Vpp actua! valua {Vpp! is displayed.

Example: Avpp =05V
\-Jpp digplay iv blenked
we] o] [ [

|ENTEHI 0,6 V step width is entersd. {the input of ALEVEL

+ETEP l Vap riting
[ —STEP I Vep falling

is refuted to the actusl dispiayed output value.)

The increments for LEVEL, Vpp, Vrms and Vde must be entered separately. Using the keys +STEP or
_STEP the just displayed parameter, indicated by LED in the respective key, will be altered.

Modidation Modes

Table of Modulation Modes

Moduiation mode

Modutation parameters

AMPLITUDE MODULATION
inteynal

external

carrier waveforms: ail, except pulse:

carrier frequency: 9.1 midz. .. 50 MH.

madulation depth: variable von B .., 100 %), resclution: 1 %
meduiation frequency: 10 Hz . . . 200 kHz, resolution 10 Mz max.
modulation frequency range: 0. .. 200 kHz

FREQUENGY MODULATION
internal

extarnal

carrier waveforms: sine/square/puises

carrier Frequency: 2 . .. 50 Miz

modulation frequency: 10 Hz . . 200 kHz, resolution 10 Hz max.
deviation: 10 . .. 200 kHz, resolution 1 kHz

modulation frequency: 1D Hz . .. 200 kHz

daviation: max. 200 k4>

SWEEP

carrier waveforms: all

sweep ranga: 1 mbz .., 50 MHz

sweep time: 10 ms . .. 899 5, reselution: 3 digits
sweep functions inctuda: linear/lagsrithmic
uti/down, sinatefcontinuaus, hold/rolease

and triggered ex tarnatly

BURST

carrier waveforms: sil

cerriar frequency: max. 2 MHz

phase -coherent sighal keying

BURST -functions: single-shot, continsous br standby
ON-/OFF -cycias: ¥ ... 200 independently progrommable

GATIMG

internal
external

currier waveforms: all, except puilses

carrier fraquenicy: 0,1 mHz . .. 50 MHz

non-phase coherent signat Keving

modulation frequency: 10 Hx .. . 200 kHz, rasclution 19 Hz max., duty cycle 50 %
modutation freguency: £ . .. BOD kHx

NGTE: if the numerical and operational inputs are incompatible, actuating the ENTER key does not
lead ta imptamentation of the inputs.

— The NOT ENTERED LED continues fiashing.

— The LEDs of those keys corresponding with the incompatible pararmeters are flashing or in case of
unallowed values the display is flashing, this necessitates a correction by inputiing permissible para-

meters.

Incompatibilities of the inputs can be derived Trom the tables in chapters 3.5.3.1. and 2.5,3.2.
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3.5.4.1.  Modulation Mode AM (Amplitude Moduiation]

This modutation mode is switched on by operating the key AM.
. carvier frequency = start frequency

.One car choose betwesn internal and external modulation. External medulation is performead by an
3 external modulation signal at INPUT MODULATION at the rear. The change-over is carried out using
keys INT and EXT.

Modulation frequency and depth:

internat: 10 Hz ... 200 kHz, resolution max. 10 Hz, modulation depth .. 100 %, resolution 1 %
. external: 0 Hz ... 200 kHz, modulation depth depends on the amptitude of the modulation signal

£ . Example: Amplitude Modulation (Al}, internal
intendad settings key operations
N
wave form ¢ cine L )

1

| J— e B

- R *
. fraquancy (carrier) : 25kH=z lS‘TARTl ‘ 2_,‘..) i B ina’kHz

: amplitude LTV Vppj ! !

affyet woitage ;. QBV l Vde i i . i l 5 !
maduiation frequency 1 ZkHz EFHEQ lkH‘:]Jl l 2 E
modulation depth : B4% { % J i 5 § N [ENTE R|

meodulation mode : internal, AM INT AM L
anas. 3

* {press key Hz/kiiz only i LED “iHz" doesn't lit}

[
-

The modulation mode AM is switched off using key OFF.

To alter single parameters it is only necessary to operate the according keys, atl other parameters refnain

unchanged.

e.g Vde=0,1Vinstead 0.5 V or modulatior depth 100 % instead 54 %

key operatian: ey oparation:

|_ Vele | | - ] | 1 ] {ENTEHi % | ]'_Tﬂ K ; i o ] IENTERE

g
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354.2. Modulation Mode FM {Frequency Modulation}

This modulation mode is switched an by operating the key FM.
carrier frequency = start frequency {2 — 20 MHz)

One can choose between internal and external modulation, The change-over is carried out using keys
INT and EXT. For external modulatian, the modulation signal is supplied to the INFUT MODULATION
socket at the rear.

Modulstion frequency and deviation:

internat; 10 Hz . . . 200 kHz, resolutien 10 Hz max.,
frequency deviation {DEV) variable 10. .. 200 kHz, resolution 1 kHz
external: 10 Hz ... 200 kHz, frequency deviation depends on the amplitude of the modulfation signat.

Example: Freguency Madulaticn {FM}), internal

itended sottings key operations
wave form : sina ") !
frequency {carrier? T 2MHz iSTAﬂTl | 3 l l 0 ] l O ] ‘r 0 l 1HzlkHz *

amplitude $1.2v I\,'pp] 1'1 ] I . ] l 2 |
offset voltage oV |I Ve ] D:‘

modulation frequency : 10 kHz !FREQII:H“:LI 1 | l 0 ]
deviation : 6O kHz [Dev lkHt}J [ 6 l | o_j |ENTEE’§]

- mpodulstion mode internal, Fit | INTY Fp ]

* {press key Ha/klz only if LED "kHz” doesn't Lit)

The moduiation mode FM is switched off using the key OFF.

To alter single parameters refer to example in chapter 3.5.4.1..

www.valuetronics.com
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354.3. SWEEP

The foilowing data has to be entered before 3 sweep is started:

stary frequency (key START)

—  stop frequency {ksy STOP}. This velue is input in the same way as for the start frequéncy {start
frequency > stop frequency is possible). Frequency range for the sweep funetion: 1 mHz...50MHz.
The stop frequency s used to control the SWEEP function,it can only be measured at the QUTPUT
socket, in sweep mods 2, SINGLE sweep

sweep time [key TIME{s)}, 10ms ... 8995
— linear or iogarithmic sweep characteristic {key LIN SWEEP or LOGL

—  sweep mode 1, 2 or 3 (key 1, 2 or 3 after pressing key LIN SWEEP or LOG during 4 seconds). The
«  selected sweep mode is displayed in the display section of the modulation parameters for max.
. 4 yaconds by -1-, - 2- or -3-. After POWER ON sweep mode 1 is prograrmumied as standard.

Tha sweap is started using either key SINGLE {for single sweep) or key CONT (far continuous sweep).

A singls sween can also be triggered externally by 2 trigger pulse at the socket INPUT MODULATION
at the rear: 't is not necessary to press the key EXT. This trigger pulse must last for at least 1 ms; its
maximurs repatition rate is 33 Hz in case of a linear sweep and 20 Mz for a logarithmic one.

Mode 1

1 SINGLE: Sweep starts at fgrart
THREER THAE :

| ! - runs to tgrop

fiies back to fgrart

frmae

CONT:  Sweep is continuously repeated

ISTART maf L—L‘ L
gt
1 SINTLE SWEEP _‘l I BINGLE BWhE? |

* 9 Mode 2

" e SINGLE: Sweep starts 8t fsTanT
faaow I At Yuns o fsTop
remains at fgrgp.
Pressing SINGLE again

resets the sweep 10 fgTaART

tevare o

it "
T Y 4

s s | e CONT. mode 1 and 2 are identical

; " T SINGLE: Sweep starts at fgTagT

runs 1o fgTop
runs to feparT lin the same tims
as from fgTART 1 f5TOP)

i

CONT:  Sweep is continuously repeated

TITAAT =1

it -
1 *r {MGLE 8% P J SiGLY SWRES
ik r 1

g
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Example: Modulation Mode SWEEP, internal, sweep mode 3

intended settings key aperations
wawve form o triangie e il
wi

start fraquency : 2 LHz ESTARTi .E 2 —l lelkHz
| soe | ] 1 5 I oj3 I o 1 ]Hzikuz'ﬂ

arnplitude v o12v | Vpp ! | 1 j l -2 |2

offset voitage DOV P vde I | o «2

sweep time : Bs ETIME(i}l l 5 } IENTERI

stop frequency ;o 100 kHz2

modulation moda:
continuocus logarithmic sweep,
mode 3

;.oa] | 3 [ Fcom!

#T {press key Mz/kHz only if LED "kHz" doesn't lit)

-2 {if these values are entered in the axamnpie before, it is not
necessary to press keys.)

The sweep can be stopped by operating the keys SINGLE or CONT or by oparating the OFF key.

If the sweep is o be stopped and then contirued agsin operate key HOLD. The frequency value during
the hold is displayed.

HOLD sweep stops HOLD $wvaep continues

[S!NGLE ! sweep runs 1o fstop, returns to fstart and szeps {during continuous sweep) or
swesp FLOps, returns to fstart and stops {during single sweep)
swesp is set from fgpop to fsTART (mode 2, single sweep)

CONT sweep continues

CONT_] swoep stops and returns o fstart {during continuous sweep),
sweep changes without interruption from single to continuous mode during singlo sweep

The alteration of the sweep modes is possible during 4 seconds after pressing key LiN SWEEP or LOG
again, the alteration of other parameters is possible as described in the example in chaprer 3.5.4.1. but
not during a running sweep or if the sweep is interrupted by the key HOLD.

www.valuetronics.com
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Maodulation Mode BURST
Carrier frequercy = start frequency : max. 2 MHz
Phase -coherent signal keying

ON-perieds: 1...200; programmable using key ON-cycles
GFF-periods: 1...200, programmable using ey OFF -cycles

In internal mede choosing between continuous (CONT) and single BURST {SiNGLE) is possible.

Single periods can be started too by an external trigger pulse via the socket INPUT MODULATION
at the rear {rapetition rate max. 1 kHz}, Key EXT has to be pressed.

BURST combined with waveform ‘Haversine’ can produece an approximate ‘Gaussian curve’. Therefore
it is necessary 10 program a single QN -period and to press key CONT or SINGLE.

Using other operation modes, the 'Haversing’ gives a sine wave with a positiv de-offset.

Exampis: Modulstion Mode BURST, internal

intendec sertings itey operations

waveform i triangte ~

frequency feariert  : 10 kM2 smaﬂ L1 ; i 0 | inkaz’ »1 -
| —

amplitude 1.2V Vpp E l 1 L . ' L 2 ’] =i

oftfset voltage HENRY) III »2

ON -cycles 10 ‘;N-cyciesl l 1 —I

OFF-cyclas . a ios?cyclss] [ 3

modulation made ;. BURSYT, continuous EBUHST ’ CONT l

+1 (Prags key HzfkHz only if LED “kHz” duesn't Jit)

° |

%ENTE R}

2 {1f these values are 2istered in the examples before it is not
nacessary to press kaye)

To interrupt the continuous BURST press key CONT.

The moduletion mode BURST is switched off using the key OFF.
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Modulation Meds GATE

This modulation mode is switched on using key GATE.
Carrier frequency = start frequency.
Modulation frequency and duty cycle:

— internal modutation: 10 Hz .. . 200 kHz, rezolution 10 Hz max., duty cycle 50 %
_ external modulation: 0. .. 500 kHz, duty cycle depends an the modulation signal

The change-aver is carried out using keys INT and EXT.
The external modulation signal is supplied 1o the INPUT MODULATION socket at the rear.

Example: Modulation Mode GATE, internal

intended settings key oparatians
wave form r sine ! Y i
frequency icarrier} T 119 kHz !STAR"[‘! I 1 ! r 1 _% i 2] J
amplituda . 12y L veo ] K | { Sl o2 J »
offset voltage : OV , Vde E *
modulation frequency 20 kkz E:FREQEkHzi } z J [_ 0 "} }-ENTEFE]'
moduiation moda ¢ imtarnal, GATE - INT
o {H these values ave entered in the exaroples hefore, it is not
ReCESSHTY 10 press kays.)

The modulation mode GATE {5 switched off using key OFF,
To alter single paramaters refer to example in chapter 3.6.4.1..

Storing/Recalling of Instrument Settings

Up to 9 complete sets of settings {contents of the entire display unit incl. the key settings) can be
stored. This is dons using key ST 1-9 and entering 3 number between 1 and 8, defining the storage
register address,

In addition to these 9 registars, there is another register with the address 0. This automaticatly stores
the latest settings of the PM B193.

Example: STORIANG m ;___.‘;.._ _.1
The current setting is to be stored in register 3: N ‘ i

Example: RECALLING
The setting storad in register 5 is to be recalled:

lRCLO-QJ Ls | IENTEH;

By using the RECALL function all stored parameters in registers 0. ..9 can be dispiayed in desired
sequence. Only when key ENTER was pressed the parameters just shown are sxecuted.

Bv recalling

r I f
im:n.o-s[ ‘ QJ | ENTER

sfter switching on the instrument, it is set to that siate to which it was sei before power off.

The 8TORE and RECALL functions are disabled during SWEEP.
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25.6. Error Messages, Operating Errors

3.5.6.1. Errar Messages when Switching on

Apart fram the normal service routines, the program memeory of the PM 5193 contains a selftest routine
that starts sutomatically when the instrument is switched on. The selftest routine citecks the battery
buffered RAM, the microprocessor RAM and the contents of the program memory {PROM).

Then att LEDs and segmants of the numeric displays are switched on for approx. 35 — any errors in the
decoders and drivers can then be recognised instantly.

If the selftest routing discovers an error, then one of the following error messages will appear in the
display:

ii Err 1 Thisis a PROM checksum ervor. The PROMSs have to be replaced.
Err2  The processor cohtaining the working memory BAM has to be replaced.

Err3  This Is 2 ehecksum error of the battery buffered RAM, it lost its data since last being switched
off. This can be caused either by 2 defective battery, a defective RAM chip or a RAM test (see
diagnostic program}.

Before servicing it is recommended to create new storage-register data and to repeat the initial
selftest.

35.6.2. Operating Instructions, Dpérating Errors

If the required setting of the eguipment cannot be attained, then try once more using the examples
given {chapter 3.5.3. and 3.6.4.1. to 3.5.4.5.}.

Operating errors are indicated by a flashing display:

FREQUENCY or LEVEL display flashes:

*’, in step operation (working with the keys +8TEP or —STEP]) the permissible frequency or level
i range is left {see chapters 3.5.3.1, ard 3.5.3.2.}. The display {lashas three times and stops at the
last value.

FREQUENCY display flashes continued:
Frequency is greater or smailler than the permissible frequency range of the selected wave form.

{See chapter 3.5.3.1.).

~  MODULATION display flashes continued:
Modutation parameter is greater or smatler than the perrmissible ranga (see chapter 3.5.4. and chap-
ter 1.2.5.).

—  LEWVEL display flashes continued:

The input value exceeds the permissible range or Vpp + Vde exceed + 10 V or — 10 V. {See chapter
3.5.3.24.

;;._’
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SPECIAL APPLICATIONS

The high versatility of the PM 5193 allows applications in many measurement sectors, as wall as a table-
1op model or instailed in a system with remote control by IEEE/IEC~bus.

Another facility is the possibility to connect several instruments via the CLOGK INPUTs/OUTPUTs for
frequency synchronisation.

Example 1:

The foliowing example shows the connection of two instruments to generate a sine wave and a cosine
wave. The synchronisation is realized by a connectivn belween the INT CLOCK QUTPUT of the first
and the EXT CLOCK INPUT of the second instrument. {Using two PM 5193 S or. . 54 connect 10 MHz
OUTPUT with EXT REF INPUT.

i 0
| B — —
S oo Y
e..:;u B@; - &
o AHY LAWAT KU FRS TE P @
o
~ I
: B
EYITx A
T — i : ) - .
gy ‘i‘(—-—-ﬁﬁ — ST,
ID Kf";f)l- i,&_;;u e s BT Py :ﬁf/ N
. o
-

Settings:

According to the required function, both instruments must be set to the same frequency. In order
to reach the desired phase angle between the signais, one of the instruments must be programmed
with 2 frequency increment AFREQ of e. g. 0.01 Hz, which must be executed with the key +STEP. This
frequency difference effects a phase shift between the two signals of 2 # AFREQ, 1. &. one of the two
~ignals shifts within the time of ﬁﬁlﬂiuagi_ﬁ;.“ 1065 over 2 7. By pressing the kpy —STEP at the
right moment, the frequency difference wili be = ¢ and the phass shift stops. The phase angle between
the two sighals remains fixed.

— B = cosine wave

— A = sine wave
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Exampie 2:

The second example shows three PM 51935 generating the same signals with a fixed phase angle as shown
in the exampie befora.

In this case there are three sine waves with phase displacements of 120° (2/3 #), The genarators are
synchronized by two connections from INT SLOCK OQUTPUT of the first to EXT CLOCK INPUT of the
second instrurnent and to the EXT CLOCK INPUT of the last one.

™

T
F

f'jJ

Q

9 TSN @ .

it EEJ-‘ Sy
gt -

§

i

==
famny PGS S HH LK | B

E a{_)x @u ©r uy* ® :
e ) -
b ' F }J‘Tu-n_-;:;mn A : & =,
g
L - o
- - W@ .V‘—'
B S (O @ (@) £l % (B
2 —“m-‘—:. . @ T ey
- PG E=p =)

_Ji [5] ] 0

bef =)

of Y
=
]
8

Settings:

All insiruments are set to the same frequency. Two of the three instruments must be programmed with a
frequency increment AFREQ, which value is relevant for the speed of the phase shift. By pushing the
key +STEP the phase of this generator starts to shift with the speed 2 w AFREQ. By pushing —8TEP, a1
the right moment, the phase shif{ stops at the desired point and remains fixed. The ghase angle of the
third generator output is adjusted in the same way.

— B = sine wave with
— 120° phase difference o A

—  {= sine wave with
— 240° phase difference to A

—e. A= raference sine wave
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3.7. REMOTE CONTROL OF THE INSTRUMENT

Apart from using the keyboard, all operations of the function generator PM 5193 with the axception of
the "STEP’ operation and ‘HOLD’ functions can also be controlled via the IEC/IEEE interface. The
following table shows which interface functions are implemented:

AH1:
SH1:
L4:
TE:
RL 1:
3R 1:

acceptor hardshake

source handshake

listenetr function

talker function

local fremote with local fockout
service reguest SRQ

Controi of the PM 5183 synthesizer requires knowledge of the device address. When first using the
equipment as wel! as when the tontenis of the memory have heen dastroyed (e, g. after a2 RAM test},
the default address 28 is set. Using the 'ADDRESS’ key on the 'LEVEL’ kayboard this address can be
checked and aftered. The permissible range for the IEC/IEEE device address is @ — 34,

The following tables show which remote conirol commands are necessary 1o enter parameters and to
control the operation mode and the storage register funetions.

Remote control headers Tor the waveforms Bemote control headers for fraquency setting

WS sing F hasic frequarncy

wT triangular start frequency {= key START)
Wa sguare wave carrier frequency

WH haversine FSor F start frequeney for sweep (= key START)
RP sawtooih positive FF stop frequency for sweep (= key STOP)
RN sawtooth negative

PP positive pulses

PN negative pulses

ACH AC off; switches off AC voltage

AC1 AC an; switches on AC valtage

Remote control headers for amplitude and DC offset setting

LA
LR
LL
LD

ampiitude (Vpp) {= key Vpp}
arnptitude {Vrms) (= key Vrms)
amptlitude (dBm) {= ey dBm)
DC offset {V} {£ key Vdc)

Remote control headers for modulation parameter setting

FM modutation frequency {= key 'FREQ {kHzi"}
FD frequency deviation for FM (% key ‘DEV {kHz}")
LM maodulation depth for AM (= key %)
T8 sweep time {2 key ‘TIME {s}’}
NB.  number of signal periods switched on {BURST)  {= key ‘ON cycles'}
NO .. number of signal periods switched off (BURST} (% key 'OFF cycles'}
Input dimensions are:  Hz for frequency

W for amplitude

dBm for level

] for time
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Parametars can be sent to the device either as integer, real or exponentiat values.

13

Examples: F1080
£3.125
F20EG

frequency input 1 kHz
frequency input 3128 Hz
frequency input 26 MHz

i

1l

I the parameter is input in the exponentiai form, then piease note that only the first digit of the ex-
ponent is considered; further digits are accepted bt ignored.

The frequency value F 4E23, for example, is identified as F4E2 = 40¢ Hz. The size of the mantissa in
exponential vatues, of integers and reals are restricted to the largest possible number of digits on the
corresponding display panel, i. e. 8 digits for frequency inputs, 3 digits for the input of levels or swaep
times, etc.. More digits can be entered than are actually possible, but only the first digits of the input
string will be recognisad.

Remote control headers for modulation modes

/
- & ‘ MA {x} amplitude modulation
MF {x} freguency modulation
BS (x} single burst
BC (x} continuous burst
GC {x) continuous gate function
85 ix} single sweep
SC {x) continuous sweep
38 {v) swesp mode
A0 “modulation off” = switch-off of the modulation operation

A number from 1 — 5 for '’ and fram 1 — 3 for ‘y" must be sent in addition to the above commands
{except MO} in order to transmit the required additional information; the figure @ for "x’ switches the
function off, resp. resets the frequeney to fgTaRT in swuep mode 2.

Numeric extensions for modulation modes

x = @ switches off the cperation; y =1 sweep mode 1
reset of the frequency to fsrarT,
g single sweep, mode 2 {2 key SINGLE)
& . = 1 internal smodulation {= key INT)

= 2 sxiernal modulation { key EXT) ¥ = 2 swesp mode 2
= 3 linear sweep {=key LIN SWEEP} -
= 4 ‘logarithmic sweep {# key LOG) /——
= § wait for BURST i

y = 3 sweep mode 3

L

Example: 5M1 SC4 = start of a cantinuous logarithmic sweep, sweep made 1
GC1 2 start of a continuous internal gating

Remote control headers for siorage megisters
sore or recall of parameter sets is carried out bsing the Tollov:ing remote control commands:

(key 'STO 1-9}
{key 'RCL 3-89

‘AL x* = register foad
‘HA v = register recall

|LE P

41
J’ whereby the memory addrass x can have the value 1 ~9andy @ — 8.
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Data in storags register 8" correspond with the setting in the last local state of the generator and
are not changed during remote control, The other storage registers {1 — 8} can be used in the same way
when controlted by the bus 8s when using the kevhboard, i, e. when operating the key ‘STO 1-9"and in-
putting & figura 1 — 9, or when sending the remote command ‘RiLx’ via the bus the latest device set-
ting is stored in the register selected. This instrament setting includes not only the frequency, ampti-
tude and offset values but also all the modulation parameiers necessary to set a preselected type of
rmodulation.

Note: Only i a madulation mode is switched on the corresponding moedulation parameters are stored by
the commang 'Bix’.

Bues learn made

[n addition to the remote control commands described above, the [EC/IEEE bus also allows the respec-
tive parameters o be read out of the working store. This so-called “learp mode’ is called up using the
command ‘157" and, when the generator is addressed as talker, it emits a string to the computer. This

string contains ali information of the generstor setting and can be used for re-gstahlishing this setting
fateron.

Example 1: Command ‘157" is sent 1o the PM 5183, the following string of data is accepted:

MOF 10GGE3WSLD 1. 5L ABACTINB3INO2ZBCE

_MO Flo0ess WS LD15 LAB ACt NB3 N2 BCS
T [ 3 | f I
moduiation wave form Amplitude 3 periods on wait for
off sing 5 Vpp BURST
i
f=1 MHz DC offset AC voltage on 2 periods off
15V

Mote: Every string sent to the contraller after "IS?" begins with "MQ’ {modutation off) to ensure safe
acceptance of the string in every operation mode.

Buring a running sweep sending '1S?’ causes termination of the function,

Example 2: The following string is received by the controller after 'IS?” has been sent

MOF 10000EIWSLD1 5LABACTFF B@1TS1358M1SC4

MO FIQGBRE3 WS LD1 B LAL AC1 WFF.%H TS136 M1 Sc4

T J f ] | | T
modulation wave form Amplitude stop frequency sweep mode 1
off ; sine 5 Vpp 1 mHz [
i
; l
f=10 MHz DC offset sweep time continuous
{start frequency! 15V AC yoltage on 1365 log. sweep
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identification meds

Another remote control command permits identification of the device by a coniroller. When the com-
man ‘1D ¥ is sant to the PM 5193 this refiects e. g. the following string to tha eantrotller:

PM B193/V 2.2
!

i L sub-version of the program
main version of the program
Status hyte

When the remate control commands or the data has been received by the instrument, this is checked for
syntax as well as for its validity with regard to the specifications. The result of this check is written into
the status byte and can be called up by the |EC controlier at any time when in serial poli,

¥ ‘ 8 5 3 3 2 1 B Bit
SRQ [error jbusy [not syntax rar‘]ge incompati- Status
ressage | (sweep, |used error exceading jbility of byte
burst} parameters PM 5183
64 3z 16 8 4 Vi 1 value {dec.)

The status byte can be taken by the {EC controlier sither with or without a service reguest. If thare is
no service request the computer has to carry out a seriat poll. In the course of this poiling, the [EC con-
trofer sands the talker address to the PM 5183 for the output of the status byte.

Example for HP 85:
S = SPOLL {785}

When this Basic command has been executed, the variable § contains the sum of the decimal values of
the individual bits set in the status byte, For example, if the variable $ has the value 33 {decimal value},
ther this is the sum of the individual values 32 + 1 that meansbit 5 = "1 and bit ® = 1",

it . I the status byte is to be entargd using SRQ, then the read out and evalustion is precisely the same a3
described above,

Activating of SEQ and masking the status byte is performed by ‘MER x’ command, where "x’ is a decimal
value sent 1o the PM 5193, The individual bit of the status byte is activated far SRQ if the corresponding
bit of the hinary pattern of the sent decimal vaiue is "1,

Example 1: masking with ‘MSR 65°;
i, e. bit § and bit @ {clec. 64 + 1} of the status byte are activated.
Whan the instrument sets one of these bits in the status byte, a SRQ is iritiated.

Example 2: masking using "M3R 163"
i.e.bitsP, 1,2, 5and 6 (dec. B4 4+ 32 + 4 4 2 + 1} are activated.
Whan the instrument sets ane or several of these bits, a SRQ is inltiated.

The status byie is accepted in the serial poll mode.

The purposa of the busy bit in the status byte is 1o signal the end of the sweep operation. If this status
bit (bit 4) was activated, then service request is initiated at the end of the single sweep. The remaining
4 ﬁ bits @ 1, 2, and 5 serve to Indicate erronsous data; it ong of thess bits is set, this corresponds with the
¥ ! flashing of one or more LEDs an the keyboard. In this case, the SRQ initiates an error output (status
bytel.
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Use
When sending commands from the 1EC eontrotler to the PAM 5183, the basic procedure is such that

1. the IEC computer sends the listener address of the PM 5193 via the bus, thus addressing the device
as fistener.

9. the IEC computer begins to send commands and data to tha PM 5193.

The procedure for the transfer of data from the PM 6193 to the IEC computer, e, g in the learn mode,
is as following:

1. The IEC computer sends the talker address to the PM 51083, thus addressing the device as talker.

2. The 1EC computer receives data from the Phi 5183,

Attention:

1 the PM 5103 is not prepared by 4D?° or 157" before addressing as talker the interface function is
blocked. No further communication with the PM 5193 is possible until the device has been de-addressed,

i. ¢, when the 'untaik’ command has been sent by the computer. in this situation it would be advisable
1o tnake use of the “time out’ functions of the {EC computer. -

1. Programming examples using the Phitips P 2000 C compufer

The following program is one example of how easily the frequency, amplitude and wave form can be set
by a Philips P 2000 C computet.

10 IEC INMIT device address = &
720 INPUT " BASIC FREQUENCY ™ 3 A%
30 INPUT ° AMFL ITUDE *{ Bs
40 INPUT " WAVEFORM »; CS

50 pE="F*

&0 ES="LA"

70 EH=DS+AS+EF+BE+CT
80 IEC PRINT #H4,F%
50 0TO 10

100 IEC END: END

In lines 2@, 30 and 49 the values for the frequency, amplitude and wave form characters are entered via
the computer’s keyboard. Together with the two headers D$ = F for frequency and E§ = LA for ampfi-
tude in Vpp, these values are linked together in line 70 1o form 8 cammon string (FB) and sent to the
PM 5193 in line B#. in this example, the device addrass must be set to "4’
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The foliowing example shows the contral of the PM 5193 by the Philips P 2000 C computer using a
service request for error messages. This program also permits the intake of data strings for the learn and
identification modes of the instrument.

i¢
20
30
40
5Q
B0
70

DIM AS(S0)

DIM BS(30}

B$2IQH

IEC INIT

1EC REMOTE

JEC LOCAL LOCKOUT

IEC PRINT #5, “MSR 103*
IEC TIMEOUT 1

4 RO
h" a0 ON ERROR GOTO 240

100
110
120
130
140
143
150
155
180
165
i70
173
180
1853
130
183
200

> 205
‘-‘LQ 210
74

i

220

.
23

230
235
240
245
220
235
260
285

Lines 18

IEC ON RO GOSUB 220

REM

REM oot e e
REM

INPUT “COMMAND= "IAS%

IF f$="//" THEN 195

IF A$="ID?" THEN 170

IF a%$="187" THEN 170

1EE PRINT #5,A%:GOSUB 250
GOTO 140

IEC PRINT #35,A%

1EC INPUT #5,B%

PRINT B

B$=" 2]

GOTO 140

JEC LOCAL

STOP

GOTO 140

REM =————m——m S
REM INTERRUPT ROUTINE

TEC POLL #5,8

FRINT "INPUT ERROR 8= "iS
RETURN

FOEM e o o
IEC UNT

RETURN

FOR 1=1 TO 250

NEXT I

RETURN

1EC END:END

| (Q dimensions of the two string lengths A5 and BS.
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190 of this program serve to initialize the |EC interface of both devices as well as to sat the



E3-26

in line 140 AS picks up the command for the PM 5183, In the following lines 145, 150 and 155 the
program checks on whether this command is 1S?' for the learn mode, 1D for the Identification of
the device, or ‘f/* to switch back to local. Hf ane of the two strings ‘ID?" and ‘157" is keyed in, the output
of the command is followed immediately by taking in the string BE with the conseguent output on the
VDU {lings 175 and 188). In case of an error the ctatus byteis cutpu't using the service request (SRQ);
hits @, 1, 2, 6 and 8 were activated in line 7@ using command "MSR 183", 1 an SRQ oscurs, the pro-
gram branches out at ine 220 and carries out a serial poll there; the decimal vaiue of the entered status
Dyte is displayed as the variable 'S’ in Hne 225.

if the PM 5193 is controlled by the P 2000 C via the {EEE interface, it should be takon into account
that the respond time of the PM 5183 at the 1EC bus is cansiderably slower than that of the P 2000 C,
It is for this reason thet Hne 160 calls up a short waiting loop using GOSUS 258 aiter the command
{string AS} has baen sent to the PM 5193. If an error occurs, then SRQ can be recsived before the next
INPUT is started in line 148.

2. Programming example using an HPS5 computer

This exampie shows a possibility of controliing the PM 5193 via the [EC/IEEE bus using an HP 85. With
this program all commands can be sent o the instrument, strings accepted and error messages {status
by.e} received after a SRQ.

tie DIk AFRLZRE device address = §
28 DIn BEL3IB]

3“‘_.’. E-:$=uli

44 REMATE V@3

S¢ LOCAL LOCREOUT ¢

gd OUTPUT 285 5 "¢SR 183"

73 0OH TIHMEQUT 7 GUOSUR 368

aa SET TIMEDUT 7:16L A
9@ OW IMTR 7 GOSUER zZ3@

ide CoNTROL F.i o B

11ad RERM

P20 REM v mom i s e i

136 REM

14@ QL3P “COmMMAND =Y;

158 INFLT AF

f66G IF RE=v.--s" THEH 228

{78 GUTPUT 785 A%

126 EMTER 7EBS . BE

126 LISF B¥

2y Bs="" B

Zits GOTOD (44

o228 LOcaL vas

238 STOP

sdE COTO 148

25% REDM

268 FEM -—————-————————————

EE0 MEM

2ed CONTROL 7.1 & @

238 S=3POLLCPE5)

e QISP “INPUT ERROR ¢ S=4; 8

21U CONTROL 7.1 & B c
220 RETURH

239 REH

240 REM ~mm—mmmesem e e

35HE REM

JER ARBORTIO 7

376 RETURHN

238 END
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@

A)  Initialization is carried out in this part of the program. Lines 70 and 8 prepare the call-up instruc-
tion for the error routing (] that is celled up in case of a time out. Timeout time is 180 mii-
seconds.

The line 48 svritches tha device 1o remote’ and prevent the kKeyboward from being used manuaily.
Line 5@ disables the function of the LOCAL key. In line 68 af the pragram the masking command
‘MER 103 is sent to the PM 5193, thus permitting error messages and status information to be sent
with & service request {SRQ). Line 9 of the program determines the address of the service routing
that s called up when the interrupt appears; the command in fine 198 means interrupt (SRO}
enable to the computer.

B) In this part of the program the commands for the PM 5193 are given by the computer’s keyboard

{line 158} and sent to the device via the 1EC bus {line 170). The ENTER command in line 188

permits data strings to be taken up in the jsarn mode (command *1S?') as woll as identification of

= the device {sommand “iD?"} and Tor this 1o be indicated {line 198). Line 168, 220 and 230 of the
;ff. program serve only to switch back to logal after /7' has been entered. ‘

C] This is the sarvice routine called up by the program as soon as the PM 5183 has set the 8RO se-
quence. Tha command in line 288 blocks any further interrupts, line 289 carries out a serial pofl
and passes the value {decimal value} of the status byte recéived from the generator 1o the variable '§".
In line 388 of the program this variable ‘S’ is shown together with the commend 'INPUT ERROR’
at the VDU of the computer. And #inslly the command in tine 314 enables the interrupts for the
computer again,

D} Timeout rouiine,
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38 TEST-PROGRAM PM 5183
This test program centsing 5 submodules:

TEST §1: Display and LED test

TEST 2: Keyboard test

TEST 3:  Storage regisier test

TEST 4:  Strobe test {test of the intarnal interfaces)
TEST B:  Test for the |\EEE/IEC-BUS interface

To activate this test program, press the key MODULATION OFF while power is switched on and keep
it pressed for about 3 seconds.

The return to the main operating mode is only possible by switching power QFF and 3N again.

When the test program is activaied, the display shows “TEST x" where ‘x’ is a number from 1to 5. This o
nuimber changes continuously and siowly, and by pressing the key MODULATION OFF al the right Q
moment, the respective test-submodute will be started.

To leave the test submoduies, press the key MODULATION OFF for about 2 seconds.

TEST 1: Display and LED test
Step 1:  7-segment-display

All display segments and LEDs are switched on for sbout 2 seconds,

After this the program starts to switch on one segment after the other for four display positions simui-
wanecusly. Finally, the decimal points of these four positions remain lit and the program starts to do the
same with the next four display positions.

After the last four digits were tested, the program switches on all segments and LEDs and remain in this
state untit the key MODULATION OFF was pressed once again.

Step 2:  LEDs
All LEDs will be switched on sequentiafly, one after the other, for approx. 0.5 seconds beginning with
e uppermast left one {inside the key sine weve), When the last LED was switched on the indication q

“End"™ appears at tha display unti) the key MODULATION OFF was prassed. Then the program returns
to tha test-menu.

TEST 2: Keyboard test

The display shows the indication: 1—M - - - -
Now you must press the Tirst key of the first row: 1 — 01 — - — ~
frow 1) — {column 1)
Keyboard columns
© 0606
[rows 1 T
columns i @“'m E_]F;E -
929 90 © 29 909 299 o0 G
-EEE BM U BE @@ B @800, IR RSN
o-EEE DB B EP @@ E Bepge © DU
- EE B B BB 88 & E OO -3 383
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When the right key was pressed, the display shows
1~ 81 T1 11
for sbout T second and chahges then o
1 - @2 - - = =
as a reguast to press the second key in the first row. In case of a failure, the display would show
i Er 1 — B X — %X
where x — xx indicates the wrong cade {row and column). This error indication will only he reset by
pressing the requested key — in case of a hardware faiture at the keyboard unit it would not be possible
w. ta get the right code and thus to reset the srror message.
When the last key was pressed, ihe kevoocard test is finishad and the display indicates “End”. To ieave
this diagnostic submodule and to get back 1o the test menue, the key MODULATION OFF must be
prassed.
TEST 3: Storage register test
Attentiorn:
This memory test damages the register contents. When the instrument is switched on after the storage
register test was executed, the display indicates “Err 3" which means that there are now no parameters
in the storage repistar — the complete contents {parameters} are destroyed.
The display indicates
MEMO 1 -
and the program starts to write @ test pattern into each location of memaory chip 1, reads it again, and
G checks this value for correctness. When neo failure was detected, the same will be done with a second pat-
’ . tern. In case thal there is no failure, the display shows
MEMO 1 -
and in case of a failure

MEMO 1 — @

Now the program waits untit the key MODULATION OQFF is pressed and starts theh to check the
memory chip 2 in the same way as described above. When this is terminated successfully, the display

indicates
MEMO 2 - 1
or in case of a failure
MEMO 2 - 8
'-"/9 With MODULATION OFF the program returns to the test menu.
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TEST 4: Strobe tast
The display indicatas
STRO «x

where x is 2 number from & to 15, This number changas continuously and slowly. By pressing the kay
“MODULATION OFF™ at the right moment the required strobe line will be selected. The display shows

then . g.:
STRO 88 -1

which means that the output lines of the shift registers controlled by strobe line 8§ show a specific bit-
pattern. f MODULATION OFF was pressed oncs for a short maoment ail puiput lines of the shift
registers change their state. Now the display shows: i‘

STRO @8 - @
Each time the MODULATION D?F»kav is pressed for 2 short moment, the states of these output lines
will be inverted. 3 MODULATION OFF is pressed for fonger than about ¥ second, this subprogram
will be left and the display shows again:

STRO «x

If the key MODULATION OFF is pressed again for longer than about 1 second, the program will return
1o the test menu.

This strobe test sarves fault finding in the internal C-bus system. More detailed information. e.g. measuring

points, positions of 1Cs and measuring values are described in the service manual.

TEST & : JEC-Bus test

The dispiay shows the indication @.
IEC BUS

Each character sent from the controller vis the IEC ({EEE}-Bus will be decoded and displayed with its
hexadecimal codsg, e. g.

ASCIH'A" indicetion 41 H
ASCH *3"  indication 33 H

etc.

The device address of the PM 5183 is fixed to 20.

With the key MODULATION OFF the program returns to the tast menu,
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PERFORMANCE TEST
INTRODUCTION

The information in the following chapters describes the performance tests for the key parameters of the
PM 5193 using the instrument spacifications {chapter 1.2} as the performange standard,

These perfarmance tests may be Used as an acceptance test upon receipt of the instrument, as an indica-
tion that repair and/or adjustment is required or as a performance verification after repairs or adjustment
of tha instrument,

The PM 5193 must be warmed up with ail covers in place for at ieast 30 minutes before starting the per-
formance tests {reference temperature 23° ¢l

The test resuit raquirements in the tables of following sections don‘t taka the tolerances of the measur-
ing instrurment into aecount,

RECOMMENDED TEST EQUIPMENT

— B0 Ohm feed-through termination £0.25 Ohm
— wids band oscilloscepe (4 <01 ns) e.g. PM 3340
— DC-vaitmater, resolution << 100 uV; ¢.g. PM 2528
- gounter B Mz, 8 digits resolution; e.g. PM 8665
— speactrum analyzer; e.g. HP 8590 A
—~ t10s voltmeter, max. resolution TuV; e.. Fluke 8820 A, PM 2535,
The insertion loss of the 50 Ohm-coax cable to the voltmeter must be <0.05 dB.
— distortion meter; e.g. PM 6309
— power meter; &4, HP £36A with powsr sensor HP 8482A
— modulation meater; 2.9, Rhode+Schwarz FAM

SELFTEST ROUTINE

Whan switched on, the instrument first carries out a selftast whereby the PROMs and RAMs are checked.
If the instrument is in. order all segments end the decimal points of the figures and afl LEDs light up for
apprax. 3 seconds. The instrument then passes to its default status, indicated by a zera in each of the
theee secters of the display, the LED Hz in the display and the LEDs in the keys SINE, START, OFF
and ¥V pp.

PEMOTE r-? & v f——r j-j. u;r '
o I_..J G kHa 'L.! L—-" ENTERTET i
WOVE FORNM MOCULATION LEVEL

", 4Ek
o 5
Vegp
.
An error is represented as foillows:
Err 1 PROM check sum error
Err2 RAM (processor)  read/write error
Err3 RAM (CPU} operation possibie but memory contents is destroyed
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4.4, PERFORMANCE VERIFICATION
4.4.%. Frequency
4.4.1.1. Erequency Accuracy Test

Test equipment:
~ Frequengy coupter

Procedure;

E4-2

— Connect PM: 5193 QUTPUT 1o frequency counter
~ Set counter to 10 5 pate time

=

.
-
-
~

zt.

l" l'
¢ G W)i‘.—'
b

Generator settings: ¢ §
Wave Freguency Moduiation Meduiation Ouiput voltage Test result
form mode parameter ACpp Do reguirement

v 1 MiHz OFF - 10V ¢ £:.899098 MHz .
1.000001 MHz

A 10 MHz OFF — 10V li] 9.099998 MHz . .
10.0000871 MHz

4.4.1.2.

RMS Frequency Jitter Test

Test equipmant;
— Modulation analyzer

Procedure;

— Connect PM 5123 QUTPUT 1o modulation analyzer
— Set modutation anatvzar to rrs measuring mode and LF-measuring bandwidth 10 Hz — 20 kHz

Genarator settings:

Wave Frequerncy ' Modulation Modiylation Output voltage Tast resuit
form mode parameter ACpp | DC reguirement
o 4 MHz OFF - 10V 0 < 800 Hz
Y 40 MHz OFF - 10V g <1100 Hz
~, B4 MHz OFF - 10V 0 <1000 Hz
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4.4.2.

4.4.2.9.

4.4.2.2,

4.4.2.3.

Sine wave

E 4.3

Sine Wave Voitage Accuracy Test in the Low and Medium Frequency Range

Test equipment:
— rmsvoltmeter

Procedure:

-~ Connect PM 5193 QUTPUT to 50 Ghrm feed-through termination at rms-voltmeter Input

Generator settings:

Wave | Frequency Modulation Modulation Cutput voltage Test result
form mode parameter AC pp oC requirement
Y 10%Hz OFF 128 V. 0 2217 ..2.308 V
N 10kHz OFF - 6.4V 0 1.109 .. 1,154 V¥
N 10kHz OFF 32y Q 0554 ..0577 V
AV 10kHz OFF - 3V Q 0.537..0588 V
AV 1D kHz OFF — 128V 0 0.2271..0232 V
v 10 kHiz OFF - 0.128 V ¢ 219..23.3 mv
Y, 200 kHz CFF - 128V 0 22171..2308 V
.Y 200 kHz OFF — 6.4V G 1,108 ., 1.164 V
o 200 kHz OFF - 3.2V 0 0.554..0577 V
Ny 200 kHz OFF - 3.1V ¥ 0.537 ..0.5659 V
~ 200 kHz OFF — 1.78V 8 0.221..0232 V
Ny 200 kHz QFF - 0128V 4 21.9..23.3mV
Sine Wave Voltage Accuragy Test in the Higher Frequency Range
Test equipment:
-~ Power meter with power sensor
Procedure:
— Calibrats and zern the power meter
— Connect probe to PM 5183 QUTPUT
Generator settings:
Wave | Freguency Moduiation Modulation Output voltage Tost result
form mode parameter AC pp bC requirement
LAY, 2 MMz OFF - 10V 0 B8.3..668 mW
A 10 MMz QFF - v 0 58.3..66.9 mwW
AV 50 Mz OFF - 10V o 48.4..70.3 mW

Total Harmonic Distortion Test at 1 kHz

Test equipment:

— Distortion meter

Procedure;

— Connect PM 5193 OUTPUT to 50 Ohm fred-through termination at gistortion meter input

Generator seftings:

Wave | Fraquency Modulation Modulation CQutput voltage Tast result
form mode perametar AC pp 2Cc requiratnent
Y 1 kHz OFF - 20V 2 <05 %
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4.4.2.4,

4.4.2.5.

E4-4

Harmonic Companents in the Frequency Range < 2 MHz

Test equipment:
— Speetrum analyaer

Procedure:
— Connect PM 5193 OUTPUT to spectrum analyser;
be cargful not to overload the analyzer input. Overloading the analyzer ceuses it to gengrate harmon-

ics, thus invalidating the test.

Generator settings
Wave | Frecuency Maodulation Modufation Cutput vaoltage Test result
form mode paragmetsr AC pp (3] requirement
AV, 200 kMz OFF - 20V it
Y 7 MHz OFF - 20V 0 ! ‘
¢
dB * Measure 2nd and 3rd harmonics,

define the larger ane {Hh]
and the smaller one {H1}

Hh Hh < --43dBc ¥ HI < -B6dBe
HI Hh < —44dBc # HI < -50dBc
' Hh < ~45dBc i HI <{ -47 dBc

Hh < ~46dBec ¥ HI = Hh

Harmonic Compaonents in the Frequency Range > 2 MH2

Test equipment:
- Spectrum anatyzer

Procedure: y
~ Connect PM 5183 QUTPUT to spuctrum analyser; C‘ '
be careful not to overjoad the analyzer input, Dverloading the analyzer causes it to genevate harman-
ics, thus invadidating the test,

Generator settings:

Wave | Freguency Maodulation Modulation Output voitage Test result
form . modea pararmeter AC pp DeC requirement
Y] 10 MHz OFF - 20 V { < 37 dBec
A 20 MHz OFF - 20V ¢} < —-314dBc
o 20 Mz OFF - 9 mv 0 <, —20dBc
Ny 30 MHz OFF — S mv ¥ < ~20dBc
~, 50 MHz OFF - gGmVv 0 < —2(dBe

ﬁ:’
£,
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4,4.2.6.

4,4.3,

4.4.3.1.
www.valuetroni

Non Harmonic Components

Test equipment:
— Spectrum analyzer

Procedure:
- Connoet PM 5183 OUTPUT to spectrum analyser
— Measure refative level of the non-harmonic components > 15 kHz distaneed from the carrier
— Measuring freauency range 0—100 MH:z

Generator settings:

E4.5

Wave | Frequency Modulation Moduiation Qurput voliage Test result
form mode parameter AC pp De requirement
Ny 20 MHz OFF 100 mv 0 < 40 dBc
Y 20 MHz OFF - 1o mv 0 < 23 dBe
A 30 MHz OFF - 100 mV 0 < —40 dBc
Y, 30 Mz QOFF - 10 my 0 <. -23dBec
Ny 5O MHz OFF - 106 mV ] < —40 dBe
AV 50 MHz QFF - 10 mV (8] < 723 dBc
Square Wave
Square Wave Performance Test
Test equiprment
— Wide band scope; tr < 1 ns
Procedure:
— Conngct PM 5193 CUTPUT to 50 Ohm feed-through termination at scope
Generator setfings:
Wave }Frequency } Modulation | Modulation § Dutput voltage Tast result
form mode parameter { ACpp | DC reguirement
0 5 MHz OFF - 20V a tr,tf < 1t5ns
. I - i
o A1 1T
B i &
10‘1:.
| GtMHz OFF - 200mv} 0
<3.5mV I
j?.ﬂm‘v‘ )
<30my!
M. | 5MHz OFF 2.1V 0
T
a) A T L=
ils [ Qvo m (30“1\0'
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4.432.  Square Wave Voltage Test

Test equipment:
— rms voftmeter

Procedure:
— Connect #M 51893 DUTPUT to 50 Ohm feed-through termination at rms valismeter input
- Bet rms voitmeter to AC-coupling

Generator settings:

Wave | Frequency | Modulation | Modulation Ouiput voltage Test rosult

form mode parameter | AC pp Do reqquirement
Tla | 1MHz QFF . 20V D 490...5.10V
L | 1 MHz OFf - v 0 2.45..,255V
L 1 MHz QFF - 2y 0 485...515 mv
i 1 MHz OFF - 1 0 242.5...25756mV
"L T MHz OFF o 02v a 485...518 mV

4.4.4, Positive and Negative Pulses
4.4.4.1. Positive and Negative Pulses Performance Test

Test aguipment .
— Wide band scope; tr < 1 ng

Procedure:
— Connect PM 5183 QUTPUT to 50 Ohm feed through termination at scope

Generator settings:

Wave | Frequancy} Modulation | Modulation Duiput voltage Test result
form moda parameter Ac pp DG ) reguirement
- | 5 MHz OFF — 4 v {0 ‘ tr < 45 ns
wr- B MHz OFF - 10V 1] T tf << 45ns
| <30mv
i i idﬂm\l
e 5 MMz OFF PV ¢
L 5 MHz OFF 1V 0
-1 3GmV
¥
30mV
M. 8 MHz OFF . v ) same as obove
w1 5 iviHz OFF - 10V 0 but X 120 mV
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4,44.2. Positive and Negative Pulses Voltage Test

) Test eguipmant:
I — rrs voitmeter

Procedure:

3 —~ Coannect PM 5183 QUTPUT to 50 Ohm feed-through termination at rms voitmeter input

Generator settings:

-~ Set rms voitmeter to AC-coupling

PR

i Wave |Frequency | Modulation | Madulation Dutput voliage Test rasult

i form mode parameter | AL pp Do requirement

4 re |1 MHz OFF = 10V 0 245 ...256 V

- (W g 1 MHz QFF - IRY g 246 .. . 258 V¥V

. e | 1 MHz OFF - Y 0 236 ... 265 mV

& L 1 MHz OFF - iV 0 235...268B mV
445, Trlangular Wave

4.45,1. Triangalar Wave Voltage Test

Test equipment:
— rms voltmeter

Procedure: :
~ Connect PM 5193 OUTPUT to B0 Ohm feed-through termination at rms voltmeter input
— Set rms voltmeter to AC-coupling

Generator seitings:

. Wave jFreguency | Modulation | Modulation Qutput voitage Test rasult
farm mode parametsy AC pp oG requirement

Y 10kHe OFF — 20V G 2828 ...2944 V

v ] 100 kHz OFF 20V & 2.820,..,2944 V

Y 10 kK2 OFF - 21V G 297 ...300 mVv

e 1100 kHz OFF - 21V G 297 ...30¢ mV

Y 10 %Hz OFF - 2V G 287 .,.,2806 mV

v | 10D kHz CFF - 2V [ 281...206 mV

N 1D kHz OFF - 200 mV ¢ 280...29.7 mV

| 00 kHz OFF - 200 my D 280...207 mV
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4.4.6.

4.4.8.1.

4.4.6.2.

4.4.7.

4.4.7.1.

E4-8

Haversing
Haversine THD Test

Test equipment;
— Distortion meter

Procedure:
- Connect PM 5103 DUTPUT to 50 Ohm feed-through termination at distortion meter Input

Generator settings:

Wave | Frequency | Modulation | Modulation Qutput valtage ‘ Test result
form mode parameter | AC pp DC reguirement
AN 1 kHz OFF - 10V 0 < NB%

Haversine Voitage Test

Test equipment:
— rms voltmeter

Procedure: .
— Connect PM 5193 OUTPUT to 50 Ohm feed-through termination at rms voitmeter input
— Set rms voltmeter to AC-coupling

Generator sattings:

Wave | Frequency | Modulation | Modulation Qutput voliage Test rasult

form mode parameter AC pp DC requirement
A\ | B0kHz OFF - WV 0 1.715..1821V
/| 50kHz OFF - 1.1V o 188.6..200.3 mV
SN} BDkHz QOFF - 1V t] 170.6 .. 182.9 mV
A\ | BOkHz OFF 'SR 4] 16587 ..18.38 mV

Bositive end Negative Sawtooth
Sawtooth Fly-Back Time Test

Test equipmeant:
- Seope

Procedure
— Connect PM 5193 OUTPUT to 50 Ohm feed-through termination at scope

Generator settings:

Wave | Frequency | Modulation | Modulation Qutput voltage Test result
form made parameter AC pp DC reguirement
—t 20kHz OFF - 10V 0 <18
AN

i | 20kHz OFF - oV 0o : /‘
. <IE
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2.47.2.

4.4.8.

4.48.1.

Sawtooth Voitage Test

Test ecquipments’
-~ rms voltmeter

Procedure:

E4-2

- Connect PM 5193 QUTPUT to 50 Ohm feed-through termination at rms volimeter input
— Sat rms voltmeter 1o AC-coupling

Generator sattings:

Qutput voltoge

Wave Frequency | Modulation § Madulation Test result
form maode paramersr AC pp oc requirement
-1 20 kHz QFF - oV o 1.400...1.487 V
——t 20 kHz OFF - 10V (1] 1.400...1.487 V
-~ 20kHz OFF - 13V 4] 164.¢..1683.5 mV
—l 20 kHz OFF - 1A RY 0 164.0..183.5 mVY
==l 20 kHz OFF - 1V ] 139.3..149.4mV
4 2D kHz OFF - 1V a 130.3.. 1494 mV
-~ 20 kHz OFF - 0.1V 0 13.86.. 15.01 mV
l St 20 kHz OFF - LAY 0 13.86..15.0t mV
DC-Voltage

Bl-Voltage Test at AC OFF

Test equipment:
— DL -voltmeter

Procedure:

Generator seltings

- Connect PM 5183 QUTPUT to 50 Ohm feed through termination at DC-voltmeter input

Wave Frequercy | Modulstion § Modulation Cutput voliage Test result

form maode parameter AC pp tnln requiremeant

AC OFF 1kHz OFF — 1V —10V —~487...-5.13 V
AC OFF 1&kHz OFF o Y -GV —438...-462 V
AC OFF T kHz OFF - iV -8V -389...411 Vv
AC OFF 1kHz OFF - TV -1V ~3.4¢...-360 V
AC OFF t &kHz OFF - iV —Bv -291...-3.08 V
AC OFF 1 kHz OFF 1V -5V ~242...-2568 V
AC QFF TkHz OFF - 1V —4 Y -1.83 .. 201 Vv
AC CGFF 1kHz OFF 1V -3V —-1.44.,. 166 V
AC OFF 1 kHz OFF - iV -2V —085.,.-1.06 V
AC OFF 1kHz OFF - 1V -1V —480 .., ~B40 mV
AU OFF 1kHz GFF — Y ov —30... +30mV
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Generator settings:

E4-10

Wave Freguéney | Moduiation | Moduiation Dutput voltage Test result

form mode parameter AC pp [#] requirement

AC OFF 3 kHz QFF — 1V Vv +460. ..+ 540 mV
AC OFF 1 kHz OFF = IV 2V 4+095...+1.06 V¥
AC OFF 1kHz OFF — 1V +3V +1.44,..4156 V
AC OFF 1 kHz QFF TV +4 V +7.83...+2.07 V
AC OFF 1kHz QFF - 1R +5 vV +2,42...+2568 V
AC OFF 1 kHz QFF - 1V +6 VvV +2.91.,.+3.090 V
AC OFF 1 kHz OFF 1V +7 VY +3.40...43.80 V
AC GFF 1t kHz QFF - 1V +8 +3.80..,H.11 V
AC OFF 1 gHz OFF I RY GV +4.38 ... +4.62 V
AC OFF 1 kHz OFF e 1V +10V +487...+6,13 V

4482,

Test equipment:

— D0 -voltmetsr

Procedure:

DC-Voltage Offset Error Test

— Connsct PM 5193 OUTPUT 1o 50 Ohm feed-through termination at DC-valtmeter input

Ramark: Take care that the DC-voltmeter doesr't raspond an the AC portion of the tested voitage.
i necessary insert LOW PASS FILTER.

10kE3
PM 5193 B0& I 2 100F VOLTMETER
|
Generator setfings:
Wave Fraguency Modulation | Meduiation Output voltage Test result
form mode parameter AC pp bC reguirement
V) 1 MHz OFF - 3V 0 —80mV...+80mV
~s 2 MHz OFF - 3V 0 —~80mV...+80mVY
E step width , ' . ‘ :
: 1MHz : - . ; : '
ny 49 MHz OFF £ 3V 0 ~80mV ... +80 mV
AY 50 MHz OFF e 3v c —~B0mVY ... +BOmY
AV t KMHz OFF — 20V 0 —80mV...+B0mV
"\.u' 2 M‘Hz O!.:F -~ 20‘\/ 0 —80 mV ... +t3G mV
E step width I' : - . i E
' i MHz : : : i ! :
Y 49 MHz OFF - 20V v _BOmV . .+80mV
N 50 MHz QOFF o~ 20V 0 ~80mV...+80 mV
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4.4.9, Modulation

E4-11

4.49.1.  Moedulstion Frequency Accuracy Test

Test equipment:
— Frequengy counter

Procedurs:

Generator settings:

w Connect PM 6193 MODULATION QUTPUT {at the rear of the inscrumant} to frequency counter
— Setgounter to 2> 1 s gate time

\, Wave |Frequency | Modulation | Modulation Output voltags Test result
i form moge parameter AC pp DC requirement
fmod Jm %
. ~~ | tkHz | amant | 10Hz | 50 - - 8...12 Hz
Y. 1 kHz AMINT |980Hz | 80 - 959... 1021 kHz
t AV, tkHz AM INT 1kHz| 50 - - 969 ... 1031 kHz
A" 1 kHz AM INT | 989%kHz| 50 — - 8.6... 104 kHz
H Ny TkHz AM INT 10 kHz1 50 - - 85...105 kHz
¥ AV 1 kHz AM INT {200kHz| 50 - - iB0...210 kHz
£y
: 4482, internal AM Modulation Depth (m) Accurmacy Test
Test equipment
- Madulation analyzer e
Procetlure:
- Connect PM 5193 OUTPUT to modularion analyzer
Geanerator settings:
. Wave [Fraquency | Modulation | Madulation Output voltage Test result
form mode parameter AC pp Do reguirement
fmod [m%
AV 4 MHz AM INT 1kHz| 50 5Y G 47 ...53%
s | 40 MHz AM INT 1kHz | 50 BV o 47...53%
Y. 4 MHz AM INT 50kHz | 50 5V 0 47 ...53%
o | 40MHz AM INT hOkHz | 50 5V 0 47 ...53%
Y 4 MHz AMINT |200kHz| 50 5V 0 40...55 %
oo | 40 MHz AM INT 200 kHz| 50 5V 0 40.,.5B6 % -

Remark: Take the tolerancas of the uced modulation analyzer into account,
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4,493, AM Envelope Distortion Test

Test equipment:

- Morulation analyzgr
— Distortion meter

Procedure:

E4-12

- Connect PM 5133 QUTPUT to modulation anslyzer RF input
— Connect modulation analyzer AF output te distortion meter

Remark: The modulation depth {m)] of 50 % resp. 88 % must be checked with the modulation anafyzer,

if necessary the generator setting must bel changed.

Generator settings:

Wave | Frequency | Maodulation Modulation Output voliage | Test result
form mode paramster AC pp DC requiremant
fmod m %
“v | 30 MKz AM INT 1 kHz 50 5V 0 < 1%
N, | 30MHz | AMINT 1 kHz 0B Y 1] <2%
Ne 1 BO0MHz | AMINT 1 kHz 50 5Y 0 <35%
o | B0 MHz AMINT 1kHz 28 5V 0 < 2%
4494, FIM Deviation Accuracy Test
Test eguipment:
— Modulation analyzer
Erocedurs:
— Connect PM 5193 OUTPUT to modulation analyzer
Gansrator setiings:
Wave | Frequency ] Modulation Modulation Qutput voltage Test result
form maode parameter AC pp oc requirement
frod DEV :
Y & MHz [ FMINT tkHz | 200kHz 5v 0 160 ... 240 kHz
Y 10 MHz EMINT 1 kHz 200 kHz 5V, 4] 180...240kHz
AV 15 MHz FM INT 1 kHz 200 kHz BV 0 160 ...240kHz
AY, 20 Mz FMINT T kMz 200 kHz 5V G 160 . ..240kHz
oo 25 MHz FMINT 1 kHz 200 kMz BV fi 160 ...240kHz
o1 30MHz FIMINT 1 kHz 200 kHz 5V 0 1680 ... 240 kHz
LAY’ b MHz FM INT 1 kHz 50 kHz a3V 0 40... B0kHz
~, | 10 MiHz FMINT 1 kHz 50 kHz BV 1] 40... BOkHz
N, 115 MMz FRtINT 1 kHz BOkHz 5V 0 40... BOkHz
"y | 20 MHz FM INT 1&Hz B0kHz BV 0 40... GOkH:z
~y | 25 MHz FMINT 1 kHz 50 kHz 5V 0 40 ... B0kHz
~, | 30 MH‘z FM INT 1 kHz 50 kHz 5v a 40 ... BOkHz
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4495, FM Distortion Test

Test equipment:
— Maduiation analyzer
- Spectrum analyzer

Procadure:
— Connect PM 5193 OUTPUT to modulation analyzer RF input

— Connect modulation analyzer AF outpul 1o spectrum analyzer
— Insert serial resister to avoid overloading of the modulation analyzer AF output

10 k{2 BNC CABLE

—-—_
MODULATION SPECTRUM
ANALYZER i o ANALYZER

Remazrk: If you use a modulation analyzer with 50 Qhm load capability of the AF output or a spec-
trum znalyzer with high-impedance input the resistor s not recuired,

| Generator settings.

Wave (Fraguency | Modulation Modulation Gutput volage Test result
form mode parameter AC pg nc requirement
fmod DEV :
N | 30MHz FM INT 50 kHz { 100 kHz v t] see table
dB Measure Zrxi and 3rd harmonics,

define the larger one (HBh)
. and the smaller one {HI}

Hh < —40dBe if Ml < —-80dBc

Hh
i HI Hh <{~-41¢Be if HI < -47dBc
Hh < -42 dBe if  HI < —44dBc
Hh < —43 dBe if HE = Hh
-

Wave |Frequaency | Modulation Maodulation Qutput vailage Test result

form mode parameter AC pp e requirement
fmod DEV

i 50 MHz FM INT 5GkHz | 200 kHz 5v 0 Znd and 3rd
< —37 iBg

9
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43.4.9.6. Gate Functional Test

Test squipment:
— Scope

Procedure:
— Connect PM 5183 CUTPUT to 50 Ohm feed-through termination at scope

Generator settings

Wave |Freguencyl  Maodulation Modulation Output voltage Test result
form mode pararnater AL pp DC reguirement

*‘1

B - K .
A, | 100kHz | GATEINT | fmodikHz | 5V 0 _Wéw WM(_
i H

L —

Remark: Check duty cycle of gated output signai: appr. 50 % and voltage pp 25 V

449.7. Sweep Functiona Test

Test equipment:
— Duel channel scope

Procedure:

— Connect PM 5183 QUTPUT to 50 Ohm feed-through termination at scope input channel A
-~ Connect PN 5193 SWEEP QUT {at the rear of tha instrument)} to channel B of the scope
— Set chanpel B to DC -coupling

— Set trigger to channel A

— Set scope 1o chopped

Generator settings:

Wave JFrequencyt Modulation Modulation Qutput voltags Tast result
form mode parameier AC pp 3] ~ reguirement
4V fstart LIN SWEEP T=bg R ] see following text
1 kHz, CONRT mode T
fstop
10 kMz

(uring 5 secands sweap period the output frequency is swept fram start to stop {channel A}
and the SWEEP OUTPUT {channal B} ist rising from 0 10 +10 V open loop,

— Connact channgl 8 to PM 5193 PEN LIFT OUTPUT {rear)
— Start single sweep (key SINGLE)

During running sweep the PEN LIFT voltage {channel B} must be appr. 0 V;
at the end of the sweep the PEN LIFT voltage is switched to appr. +20 V.
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4.49.8. BURST Functional Test
Tast equipment:
— [Dual channel scope
-~ Externsl TTL source of 1 kHz
Procedure:
— Connegt PM 5193 DUTPUT to 66 Ohm feed -through termination at scope channef A
— Connzet PM 5123 MODULATION QUTPUT {(at the rear of the instrument) to channel B of the scope
— Connect external 1 kHz-TTL source ta the PM 5192 MODULATION iNPUT (rear}
Generator settings:
Wave (Frequency | Modulation Modulation Output voltage Test resuit
form mode parsmeter ACpp DC requirement
. s | 10kH=z BURST INT | 3 ON cycles, 5y (¥
7 OFF gycles 4
g | | b
et el
~, | HikHz BURST EXT | 3 ON cyceles, v 0 must be the
7 OFF cyceles same display
4.4.10. TTL Qutput Level Test
Test equipment
— Scopg
Procadura;
- Connect PM 5193 TTL QUT 1o scope fwithout 50 Chm termination]
Generator settings:
Wave §Frequency - Meduiation Modulation QOuzput voltage Test result
form mode parameter AC pp DC requirement
— 1 kHz OFF - - - low level:
—0.0...40 YV
high leval:
+4.0V .. . +5 YV
£
.valuetronics.com
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