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1.1

1 SPECIFICATLIONS

1.1 FREQUENCY

1.1.1  FREQUENCY RANGE

Coaxial output 75 SrrrrEAseNssulcscetatat st vacatatassausstrsassaeensreresss B0 HZ £O 25 MHz
Balanced output 124 Q/150 “ereseesaramtrtrtutbonsasrrersusnnoasnnrnnssnsernoeas DD KHZ 10 1§ MHZ
Balanced output 0 (/150 /600 & Fatevasraantsasetarrasannrrnarasssusssenanssrnes S0 HZ $0 620 khz

1.1.2  FREQUENCY DISPLAY {P5-19) ...................n...;................................. 9 digits

Resoiution R R R Y s % | Hzl)

1.1.3  FREQUENCY TUNING

P§S-19:
- digital with keypad;
- in frequency steps with directicn pushbuttons {input of tncrement with keypad);
- pseudo-~continuous with knob over complete frequency range, switchable between
coarse and fine tuning;
- reécall of stored fixed frequencies {see Section 1.5});
- in position “remote tuning", the output frequency depends on the frequency to
which the receiver SPM-18 and SPM-19 is set. The fnternal synthestzer is switched off.

Smallest tuning step, digital RN | 7% S T4

pseudo-continuous, fine R L T U N 1
COATEE 4ererusnenenssventecsarsriventssenesastosncarssnrassssnasnnsons 100 HE

P55-19: .

- Frequency 1s set on the receiver SPM-18 or S$PM-19

i.1.8  AUTOMATIC FREQUENCY SEQUENCES

1.1.4.1  Auto-step

Automatic stepping of the output frequency in fixed steps between adjustable limit frequencies.
Frequency increment and limit frequencies entered on keypad,

Stepping time (with automatic generator blanking

switched off) adjustable Seetresriiantscurinatsistonenrnansaisneasnrns .03, 0.1, 0.3, .., 300 s

When the automatic generator blanking circuit is switched on, the

selected step time is increased

in the frequency range B Hz to < i{ kHz Teeerreebsectiitutttaiaetasantesriustanananns S 270 WS
in the frequency range 10 kHz to 25 MHz R D L . I T

1) digittal frequency adjustment
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1.1.

4,2  Aute-step with freguency of fset betweeh generator and recelver

The frequency 1¥ﬁit§‘an&'fﬁdéeﬁeﬁtiétéps are set as described in 1.1.4.1 on the generator PS-19
and on the receiver $PM-19 (Seérfes € ...). Frequency ‘stepping in'"the same or opposite directions
is possible by setting suitable frequency limits on the PS-19.

Step synchrontzation, and start and stop of the frequency seguence are determined from the
recelver SPM-19; the step time is set only on the receiver,

If automatic gensrator blanking i1s selected on the P35-19, the step time set on the receiver
SPM-19 is inmcreased as described in 1.1.4.1.

1,1.4.3 Sweeping the generator frequency tYersion B70/07 only)

The sweep 1imits are set by entering the start and stop frequency or the center frequency and
sweep deviation on the keypad.

Sweep: Periodic {triangutar) or single sweep
Sequence duration (fSTART"*'fSTOP) adjustable (iieieisevanraceraaes 903, 9.1, 0.3, ..., 300 s

Minimum permissible sweep duration (max. sweep frequency)
for rsTAR? 2 50 KHZ suvssncansssavnrncsstssissieisniciscasnarnnranssssasseas 0,03 5 (¥ 16 Hz)

v

08 KHE eumvevpmersrnas serpesiamives s riveswssveesrseeanes D] <5 (298 Hz)

> 200 HZ cevsvrorvsvanrsrasnnsseserssssssnannssessaarnnnssnssonnass |5 {F 0.5 Hz}
Additional adjustment Facility suvsevnssnnssnnnanasassnsssnssrnsvsansssas Manual sweep with knob

Freguency resclution for manual sweep
R I 4 T T
sweep width 3 kHz < A €710 KHE wscsummvsvansasasrsnvsdemmaniiviidveroias 0.3 Bz
sweEep widEh 41> TONRHE soveseser s sova v s isvissaness L Hz

1.1.4.4 Sweep frequenty operation with frequency offset between gernerator and receiver

The sweep limits are set separately on the PS-19 and $PM-19 {Series C ...} with the same
frequency deviation and the same sweep sequence duration.

Sweeping in the same or in opposite directions fs possible by selecting sultable start and step
frequenctes on the P5-19. Start-step and synchronfzation of the sweep sequence controlled by the
SPM-19.

1.1.5 ERROR LIMITS OF THE TUNED FREQUENCY seserivcesrcnveanassrsosressnvissseavaennnanss + 3 X 10"7

with additional option BN BE5/00.03 «evueussesenneenrsasnoncencsesonsensossvsonannaes +1 % 1077

The error limits specified here are valid for the rated range of use of the
influence quantities specified in Section 1.8, including aging over a period of one year.
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1.2 0UTPUT LEVEL

1.2.1  SEGNAL SHAPE wuvveusssansssnsassssssartssssnoranancsssnnsassasaonsassssnsrsrnanesaSifitsoidal

1.2.2  LEVEL DESPLAY

- rms, J-digit FILED display with sign, res0lution cuvevevervesnsvnntossoenasssnevanneres 0,1 dB
~ 25 power Jevel (dBm} referred £0 vuivicesssnsscnsacsosncsnsonnnsrasssnsnassosovssnssaseass 1 MK
- as voitage tevel (dB) referred 10 L.ivevvesvsessissssssarensnnnsonsasssansessassnnnses Ba7706 ¥
- as dBn@, ¢B0 referred to a “relative® level (dBr) witich can be selected

anywhere within the overall level range {as specified in Section 1.2.4).

The upper and lower limits of the algebraic sum of the levels ia dBm0 (dBO) and ¢8r corre-

spond to tne limits P, and P, . of the level range {as specified in Section 1.2.4).

1.2.3  LEVEL SETTING

on keypad, restlution sausssssssvsrrstsnirincosannsnsssassasrnansrsasoncaassssvssssessnns Ju1 OB

the level can be changed step-by-step with increment keys for each decade position,
witch carry.

1,2.4  LEVEL RANGE

ALy = Loy = g or Ly = 0, Iy = I

Za Zin Power jevel Yoltage level
Output Pnin Prax Patn Pax
Coaxtal 15 Q Z0 =74.% to +10.0 dBm -83.9 to + 1.0 d8
124 Q ZO «75.3 to + 9,6 dBm
Balanced o -82.2 to + 2.7 d8
150 O z 76,2 to + B.7 dBm
150 @2 P .77.9 to 417 dem -83,9 to +11  di
1) 0 -712  to +22.9 dBm =78  to +16.9 d8
Ralanced 11 9
660 @ Z -83.9 to +11  dBm =83.9 to +11 d8
] -771.9 to +17  dBm «77.9 to +17 d8

1.2.5 ERROR LIMITS OF THE QUTPUT LEVEL

1.2.56.1  Error 1imit at f = 20 kHz and 200 kHz and an = 7 ¢ ™ ZQ or Zin = 0 and Z = F

ou cut i}
Jutput Pmin -29.9 -19.9 : _Pmax ggm
75 Q, coaxial 20 kKz .15 0.1 .1
124 @, 150 @, balanced | 200 kiz . 10.18 +0.15
150 0, 600 @, balanced | 20 kiz 40.18 #0.15

(Table values tn dE)

1} output level for all Z values at f < 200 Hz: <0 dB/dBms
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1-4

1.2.5.2  Variation of output level with frequency

at Zin= i £ or 21n=(}, Zout” 10

[y H
dutput 80 Hz 200 Hz 1 kHz 60 kHz 100 kiz 620 KHz § MMz 18 M4z 25 MH2
Reference
7% 3, coaxial 20 kHz H0.25 0.1 +0.08 #0.1
124 ©, 150 O balanced | 200 kiz — 40,15 was | -
150 0, 600 Q balanced | 20 khz i@.z&”} 10.15[ 013 | 10,25 | —

{Table values fn dB}

1.2.5.3  Overall Error

At L = Ly = Ly or Ly = 0 Ly =

{the partial errors 1.2.5.1 and 1.2.5.2 are included)

Qutput Level BO Hz 200 Hz 1kz 60 kM 100 KMz 620 kHz 5 Mz 14 Mz 25 Mz
dpm ‘
2 -18.9 4 40,2
75 Q coax., rrrrrrmerend 40,4
dBm
< -20.0 ds #0.25
dbm
> -19.9 dg 0.3
124 5, 150 17 bal, e - -
dBm
< =200
- a8 40.35
150 Q, 600 @ balanced 40,451 40.35 40.45 —

1.3 MEASURING OQUTPUTS

1.3.1  COAXFAL OUTPUT

unbatanced, tied to ground, convertible to

#11 [COMMOn SOCKEL! BYPOE wanomamieiemimmeiniamisinmn samssnaians wmsmissaisse:sians e saisise s Versacon®system
DUEBIL., INPEIATEE cowuresmmnvsaibiasies wateivaisteisseisie s s esie e s e v e s e s e it e wstere i 1D B0
Return loss at f = 5 MHz, send levels < -5 dBm {< -15 4B) wivavecesrsescacnonnsncsnsanaes > 34 dB
Erequency: FARQE oy srsvvimsiasvsmsss svmsness vars ivaseesissassssasssesrsaess 80 Hz to 25 Mz

Balanced output 124 /150 Q

Balanced,, T0AEINY osmnvamemeaeiinmnmneseeio s isvmienms weesianimnsassmes seans BEpINSEE SHckit
Quiput impedance, switchable ...Z.................................................. 124 Q, 150 Q
Return loss at f = 1 MHz, send levels < -5 dBm (< -15 dB) ..veevsverrnnscecncansacnaness > 34 d8
Frequenty range c.sceevsurronresasasaanssrnarnsssrssscnsassnsvssnsnssssusessesss S0 kKHZ to 14 MH2
Signai balance ratio in accordance with CCITT 0.121 at f = 60 kHz to 14 MHz..cvvvaeanass > 40 dB

1} for output levels < 0 dB/dBm
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1-5

Balanced output, 150 Q/600 Q

B8alanced, floating N rsesiiiucisse i tititceateasnrnsnanssnareansnrrnses 3-Pin CF SOCKEL
Dutput fmpedance, SWitchable civviiiassseesssncncecsnronesvsnns approximately 0 G, 150 Q, 600 ¢
I > 34 d8
Frequency range Terakseettaue T ra e et ne s estauunanearansrsusosecsarnanasrssss BO HZ LO H20 kHz
Signal valance ratio tn accordance with CCITT 0.121

3E T = 8D HZ £0 620 KHZ +euvnrnrniiintieniiriiitetitiantarisi s ee e renaaanenes > 40 dB

1.4 SPECTRAL PURITY OF THE OUTPUT VYOLTA 6 E

R PR O TP T S
1.4.1 HARMGNIC RATIO

Output Fundamental frequency Output level L and 2,
800 Hz to 25 MHz 1 > 50 dg

76 Q, coaxial P to P

' 200 Hz to 25 MHz ain " “max > 48 d8
1)

124 G, 150 @, balanced | 60 kHz to 14 MHz ?min to Pmax > 560 dB
800 Hz to 100 kHz 1) > 50 dB

156 Q, 600 Q, balanced P i to p
200 Hz to 620 kHz min Max > 44 d8

1,4.2  NON-HARMONIC NOISE VOLTAGE

Discrete, non-hammonic noise voltage in the range 200 Hz to 25 MHz, > 60 dB below wanted
signal or interference level < -120 d8 (-110 dBm)

1.4.3  NGISE

1.4.3.1  Coaxial output and 124/150 O balanced outoyt

Signal-to-noise ratio referred to a 1 Hz bandwidth for output frequency > 10 kHz {200 Hz to
10 kHz} at the frequency offset from the wanted stignal of

tv

200 Hz M R A DR+ L |1

B3 KHZ ittt e eaas > 110 dB

>
2 200 KHZ wevuniiiniii it e e et vaaeeeeeas 2 128 dB (> 110 dB)

1.4.3.2  Balanced output 150/600 Q

Signat-to-noise ratio referred to 1 Hz bandwidth for output frequency > 10 kHz {200 Hz to
10 kHz} at a frequenscy offset from the wanted signal of
> 200 Hz THresureseeerranatattt ittt esisansatttrrerarrnensoneeaas > 35 dB (> 85 d3)

Z A5 KHZ eeni s ae > 105 dB (> 85 dB)

1} See Section 1.2.4 for level ranges
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1.8

POWER SUPPLIES AND AUBIENT COMDITIOMNS

1.8.

AYl error limits specified in the above specifications are valid for the rated ranges of use of
the influence guantities specified here, unless otherwise specified, and after a warm-up period
of 15 mimetes.

1 PCOMER SUPPLIES

1.8.

Level generator PS-19

Mains voltage range without switching,
Rated range of USE cuuvuisivestnnsncsssrasassirarnconrtansansnsssranasenassasrsvass 36 ¥V to 261 ¥
Mains frequency, rated range OF USE L.viivirererannacsnsnarasrsnsansneanenraess 47,5 Hz to 63 Hz

Current consumption Erms Crresasans Cesrsaane F erraaeesesns £ 2 A
Power consumpliion ..eueesosvsnceinsonsscanennsasnrnsnanss tesrersasharraraeartaaaeae APPTOX. 50 W
Safety class in accordance with TEC 348 and VOE 0411 .. irierriinnnnnnrncrnnennans [ |

Send section PSS-i9

Mains voitage nominal operating ranges ..eeevevessoscssnsnansasnssasransscsnasas 96,5V Lo 121 ¥
103 V %o 129 ¥

111.5 v to 140 ¥

193 Y to 242 ¥

199 ¥ to 250 ¥

208 ¥ to 261 ¥

Mains frequency, rated range Of USE . vuvuniiieeiiaieraararasonrsansassersesaes 875 Hz to 63 Hz
Power consumption . .ueeerreercasrisoreransnrsssnacanars Neatsan e ta ety veeesns APProx. 45 VA
Safety class fn accordance with JEC 348 and VDE 0410 ..uvueuninnvnnnnnnscoceranans [P

4 OPERATING CONDITIONS

Ambient temperature

Rated range of USE tuiuruienvunsncnairsianasssssssisinboresretasnntonsosanonenenas +5°C to +40°C
Storage and Ltransport Fange ..oe.esevsrinesrsitnancersiarsncrsesasnannsnreracsvses ~40°C to +70°C
Radio frequency interference suppression in accordance with Vfg. 526/1979

issued by the Federal German Post Gffice

1.9 DIMENSIONS, WEIGHT
Level generator PS-19
Dimensions in mm
Sench unit ' 18" chassis {DIN 41 494)
Width with handles ....ccivveee... 477 Chassis width ..veann.. tteerrranaas . 443
Overall height souivieveenirennseas 199 Chassis height 4 U) ......oooiiiiins, . 175
Depth with handles +...cveenvaaes, 434 2 1 2 ¥ £
EG7 conversion Kt ouuiuiusnusevnarrresioreesennranssarerirtnernrannsennnnanenenenss BN 700/00.04
Weight ........ e earaastrerrretaanas e reettasraseraratsarrrraras varesesseasssass pprox. 18 kg
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Sead section P5S5-19
Dimensions in am

Bench top unit 19" chassis (DIN 41 494)

Width with handles ..ueveecenvnan, 477 Chassis WIGER cucerennncnsinarsvrsnnces 443
Overall height w.ivievecananarases 165 Chassis height {3 U} wevsvivinecennneee 131
Depth with handles ...viivviaesnee 434 Bepth evesssssvsssnonannanrnarannssnes 379

19" conversion Kt i .ususesenacrocsurerarsorsssssossononrnsssrnsossssausenseanssass BN 700/60.03

Weight R R L Y 1117 8 * L O L T

1.10 _OPTIONS

1.10,1 STANDARD-FREQUENCY QSCILLATOR FOR PS-19, BN 856/00.03
WL TNCreased BCCUTACY tivevinsanssosenninnecnnesnnseisvssenneonnsonnesnsnesesosnnsn +1x 1077

1.10.2 EPROM FOR PS-18, BN 870/00.01

Hemory for 160 fixed frequencies and 40 setups in accordance with customer's specification
{please request order form No, 5/78%a, b)

1.10.3  EPROM FOR PSS-19, BN 871/00,01

Memory for 40 setups in accordance with customer's spectfications (please request order form
No. 5/785a)

1.10.4  INTERFACE 8US <IEC 625> BOARD, BN 853/05

For P5-19, for remote control of all equipment functions. (Remote control of P5S-19 is carried
cut via SPM-19)

Connection to the [EEE dus via connector § 834,
Interface functions tusveviviviarisannancenaes SHL, AHI, Té, L4, SRI, RL1, PPZ, DI, DYI, CO, £
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1.11  ORDERING INFORMATION

Level generator P5-10% BN 870/01
Level generator PS-19*%, with sweep section BN 870/02
Level generator PS-19%, with fixed frequency programs {for German PYT) BN B79/05
Send section PSS-19* {for SPM-19 and SPM-18) BN 871/01
Options (at extra cost)
Increased frequency accuracy for PS-19 BN 865/00.03
Interface bus <IEC 625> board for P5-19 BN B53/05
with adapter plug <IEC 625>/1EEE 488 (S B34)
EPROM for PSlet) BN 870G/00.01
EPROM for Pss-igl} BN 871/00.01
Accessories {at exira cost)
Milliwatt power meter EPH-12); 0; 10 Hz to 300 MHz BN 564/00
Cable for connecting the PS-19 to the SPM-19, 24-pin, 50 om X 166
Connection cable for interface bus <[EC 625> ‘
120 em K 343
200 om X 344
Front and réar covers $D-4 for PS-19 (I set) B& 700/00.24
S0-3 for PSS-19 (1 set) BN 700/00.73
19" conversion kit for P§-19 BN 700/00.04
for P§S-19 BN 700/00.03
Transport containers TPK-4 for P5-i9 BN 626/1C
TPK-3 for P55-19 BN 526709
Transport case TPG-4 for £5-19 BN 621/04
TPG-43 far PS5-19 BN 621/43

* Equipped with the 75 Q basic socket Versacon(:)g and fitted with BRC insert. Other inserts
- see Versaconm /9 specification sheet - must be specified when ordering.

1} Specify the required fixed frequencies {P5-19) and setups with order form No. &8/785%a, b

2} See EPM-1 specification sheet '

~ We reserve the right to modify specifications without notice -
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REMARKS TO THE ERRORS SPECIFIED IN THIS OPERATING MANUAL

Return Loss

The effect introduced by the return loss of the re-
ceiver input or the generater output is included in
the error specifiad for the level reading of a re-
ceiver or the output level of a generator.

Moreover, the specified error takes into account
that a level meter is operated as “terminated” {in-
put impedance = source impedance = 7_}, This is

also valid for a level generator {ougput tmpedance =
toad impedance = ZO).

8ritdging Loss

A receiver operated in the “high impedance"
(bridging) mode introduces a level error due to the
finite input impedance. The error's maximum value
when measured at a testpoint of source impedance 1/2
is expressed as &B’ the bridgiag Joss,

Zo

Vo

The bridging loss is defined as foilows:
Bridging loss ag ® L2 - L1

z
ped 2
i

2 1

a, = 20 1g
B n

Therefore, the bridging loss is the leve) difference
caused by the high impedance level meter input
bridging a system terminated with Zo.

In every case, Zin:§> ZO, which results in:

F
ay T 4.3 ~2. [d8]
in

For that reason, the specified value of a rela-
ted to the value Z, {e.g. 600 Ohms) can bg'éasély
recalculated to yi&lé the value of g 5 for the
value 22 {e.g. 900 Ohms): *

g2 " %,1" 7

Ilmpedance baltance ratiec
The specifications given for the input or cutput bal-
ance are provided by the methods defined in LCITY

Recommendation 0. 121,

This same Recommendation states that:

“The signal balance ratio is an overall measurement
of the symmetry of a device and includes the influ-
ence of the impedance balance ratio as well as the
influence of unwanted tongitudinal voltages produced
by a generator or the influence of the common-mode
rejection ratio of a receiver."

T describe the degree of balance of a device {gene-
rator or receiver) under gperational conditicns in
most cases it is sufficient to measure and specify
the sitgmnal balance ratio only.
Thus, the specifications in this Operating Mannua)l
are provided by measurement of $ i gna)
balance ratio, This 1s done through
emplomeat of am accurately center-tapped inductor
with both of the tightly-coupled half windings being
comptetely symmetrical. Each half represents 72/2.

Measurement of Generator
Signal Balance Ratio
Generator | g
e Y
Center-tapped inductor— “]_
Zit Vi

: i

C 7h b

ThHV

i o
+

Generator signal balance ratio is defined as:

il

VE
a = 20 tog | —= | [d8]
2
Measurement of Receiver
Signal Balance Ratio
o] Receiver
O
c L 4
et |2 )
T
A
b ——t
Vi
H
Generator {;;Etagé
| reading between
* a and b
Recelver signal balance ratio is defined as:
Vl
a3y = 20 log | = [48]
Vs

The dotted impedance, 2, is the input impedance of
the device under test. If the input impedance is a
high value, then this impedance must be externally
connected in the parallel.
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2 TECHNICAL DETAILS

The level meter PS-19 consists of the module syathestzer, output section, and control section,
which includes the microcomputer with the control and indicator panel and some other assemb-
Ties.

The send section PSS5-19 deoes not inciude the synthesizer module. In the following text, genera-
tion of the output frequency and level and the various modules are described in more detail
using Figure 2-1,

40 MiHz Oscillator - Mixer and low~pass;“ “““““““““““““““ T ;" ““““““““““ T3 Output:
i = i Jh-—~7< coaxial;
na - | o Py | BOHzto
Gz ™= e D D 7 | 25Miz
| P ,
‘ i |
i { - Bal od
. ¢ Balanc
1 2; 5: 10 MH2Z Yoo S i i
Standard Ereq.}- G ! 4 Automatic level | 1 "}'{ ?gﬁgzlo
oMz =] ~ [z | r 3 5 control amphﬂ?f : !
} = ; ( |
Lot s / | - b L = i Balanced
Synthesizerl” 2 = i i D’Hg{’ | BOHzio
3 7 ] /?( G il 1€ 620 kHz
External tuninql froem ; 40 ... 85 MHz { 20 kHz |} f :
Level Mater SPM-19/-18 |/ L 0.1 ¢B/1d8 Relerence oscilialo_f_} I Output sectipn |
External by e N B

automalic amyplitude control ¥

B 77 bamand e i %wsm-ts

B.C, pOwor
: drop oul signal

Flsers 1
Front panel Memory User's tart, oo
~ Frontp cPy ROM | lprograml 1 MO0 |5 o nry
display keyboard 80as RAM STORE ~
K i L.......x_.__l

Figure 2-1  Simplified block diagram of Tevel generator P§S-19%

2.1 SEND SECT1ON

2.1.1  OUTPUT FREQUENCY GERERATION

The level generator operates on the heterodyne principle, the output frequency resulting from
the difference between the fixed frequency of 40 MHz and a variable carrier frequency of 40 to
&5 HHz. The fixed frequency is generated in a phase-controlled LC oscillator, which is locked to
4 standard frequency generated by the synthesizer ar, in case of the P$S5-19, an exterpal stan.
dard freguency. As the fixed freguency corresponds to the first Intermediate frequency of the
level meter SPM-19 or $PM-18, the generator and receiver can thus be tuned by means of a siagle

variable oscillator.

The fixed frequency is passed via a low-pass filter to the mixer and is converted, with the aid
of the carrier frequency, from the synthesizer or from an external source (tn the PS5-19, only
from the external source), to the output frequency range of 80 Hz to 25 MHz. The following low-
pass filter suppresses the upper sideband, harmonics, and residual components of the Fixed and

variable frequency.

The synthesizer in the PS-1% is described in Section 2.2,
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2.1.2  LEVEL GENERATIGON (AGL AMPLIFIER)

The signal coming'frem the mixer 15 amplified In the AGC amplifier, where 1t is also adjusted
to a constant value by means of am AGC circuit, The control veltage is obtained by comparirg the
signal voltage with a 20 kHz reference voltage. Fine adjustment of the output level is also
carried cut in this reference path, while the coarse level steps are adjusted by means of a
variable attenuator in the output path of the AGC amplifier,

An externai AGC circuit can be established via the costrol voltage input of the AGC amplifier
for external level regulation, e.g. with the aid of the milliwatt power meter IPH-1,

2.1.3  QUTPUT PANEL

The signa! is connected directly to the coaxial output, and via balancing transformers to the
other two outputs for balanced measurements, The traasformer in the Tow frequency output path is
preceded by an amplifier which provides both a lower output impedance and an increase of
approximately 10 dB in the output level.

2.31.4  QUTPUT LEVEL BLANKING

The output level can be switched on and off, with a smooth transition in the AGC amplifier. In
order to achfeve better blanking attenuation, the 40 MMz oscillator ts also switched off.

The blanking time is approximately 20 ms; switching on the output signal takes approximately
150 ms {approximately 400 ms for frequencies below 10 khz).

2.1.5  POMER SUPPLY UNIT

The level generator P5-19 is equipped with a switching power supply unit which accepts mains
voltages between 96 and 261 V. It 1s characterized by a high efficiency, which means that the
heating effects are relatively low in spite of the compact construction, This also increases the
reltability of the leve) gererator.

The send section P5S5-19, in contrast, fs eguipped with a conventional power supply unit which
can be set to ail common mains voltage values,

A butit-in, rechargeable battery buffers the complete data memory in the case of mains inter-
ruption of f the unit is switched off in order te retain the stored data and setups.

2.1.6  FREQUENCY TUNIKG

Frequency tuning is carried out digitally in BCD code in all operating modes. For pseudo-
continucus frequency tuning over a continuous range, & small DC generator {tacho-generator)
driven by a knob provides setting puises to the {nternal counters via a following voltage-
frequency converter. The frequency information fs passed to the freguency display and to the
synthesizer via display buffers,
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2.2 THE SYNTHESIZER IN THE ps-19

The control frequency of 40 to 65 MHz required to tune of the level generator P$-19 and the
fixed frequency required for synchronization are generated in a synthesizer (BN 865), which has
the following properties:

- High freguency accuracy and stability

- High spectral purity {extremely harmonic and noise values)

- Phase continuity when the frequency is changed

- High setting rate

- Compact construction

The principle and most important modules are shown in the extremely simplified block diagram of
the synthesizer (Figure 2.2).

The contrel frequency f (40 to 65 MHz) is generated in a voltage-controlled oscillator which
is regulated such that the control frequency is always precisely the sum of the frequency f
from the locking osclilator and the frequenacy fI from the interpolation oscillator,

The locking oscillator operates in the frequency range 39.8 to 64.7 MHz. It can be set in

100 kHz steps via a further control loop. For this purpose, the osctilator frequency 1s divided
down to 100 kHz in a programmable locking divider and compared with the standard frequency in a
zero phase regulator,

interpolation between the 100 kHz locking steps 15 carried out 1a a single interpolation teop.
This operates with & non-integral division ratio, thus permitting the frequency to be set in
increments of less than 1 Hz. {1]

This arrangement results in short setting times, even for small fncrements.

The interpolation oscillator runs at a relatively high frequency between 40 and 60 Miz in order
Lo permit reduction, in the following 200:1 divider, of phase errors caused by the control

loap,
Fixed rrequg.n'q 10MiHz
[ Tmepose — [7TTTT 1T Locking 1908 1550 ¢ o | | Comerioon ]
lStuuda_rgifg@en}{y 0sC. 10 M2 gse, i 198 igBLT M | | i0loBSMHZ |
U5 | WMz ¢ 100 i ™ [ 4 Cantrol frequency
N Oy L I LH ¢ g Dy 2 | iwssui
[ S . L e ' eyt
b i |1 i t
| 1 i} 200% 100kHz i
| id i Uy-ft i
| i1 11 |
; Stondart EE j 3 2 ;
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EI,Z,,_EGMHI}_HWW Symm o . ) ¢ E
EExt.sinndmd Ireguency } } E : f
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Frequency | 0o 749 M i non-nlegral giviswa oo 1
inlarmotion ’ U 3 )
BCOcodel | 91099999 kHz Oy f 14 ? :
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L Interpoialion lpep J g

Figure 2-2  Simplified biock diagram of the synthesizer BN 865

[1] P. Harzer: Frequenzsynthese in modernen PegelmeBplatzen. NTZ, Vol. 33 (1980}, Issue P
Pages 90-94

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



As it is desired to adjust the interpolation frequency in 0.1 Hz steps, the 200:1 divider makes
it necessary to change the interpeoiation divider in steps of 200 Hz. For rapid reprogramming,
the output freguency of the interpolaticn divider is 100 kHz. This is compared in the phase me-
ter with the divided standard frequency. Freguency seitings in the 1 Hz to 1 kHz decades would
result in phase errors due to the non-integral division rato, for this reason, the output signal
of the phase meter is combined with a compensation voltage in the form of the interference volt-
age.

Further measures, such as synchronous transfer of the frequency setting information inio the
tocking and interpolation dividers, or blocking of the carrier lcop in the case of a so-called
interpoiation exchange, permit a high spurious frequency rejection of the control signal.

The 100 kHz reference frequency and further synchroenization frequencies are generated in the
time base. This consists mainly of the standard frequency oscillator and a 10 MHz crystal oscil-
tator with low harmenic values, which 1s locked rigidly to the reference frequency via the stan.
dard frequency standardization. The standard frequency oscillator, which can be replaced by ex-
ternal frequency standards of 1, 2, 5, of 10 MHz, is thermostatically controlled in order to

achieve the required accuracy of 3 x 1077 o1 % 1077,

2.3 CONTROL SECTION WIYTH MICROCOMPUTER

The microcomputer consists of the central processing unit {CPU} - a type 8085 mitroprocessor

- the program memory {RCM), the main memory {RAM), and the input and cutput gates. The displays
and controls in the front pane! are connected to the microcomputer via data and control lines,
The keypad of the control panel can be used, amongst other things, for inputting fixed fre-
quencies and complete equipment setups into the main memory. A buffer battery is provided for
the RAM power supply in order to retain the stored data i1f the mains supply fails.

If required, an additional, customer-specific EPROM for fixed Ffrequencies and equipment setups
can be installed, For remote control of the level generator PS-19 by an external computer, an
optional interface board for the <IEC 625> bus can be fitted. Remote control of the send sectfon
P55-19, whith does not have the synthesizer, s executed via an additional data connection from
the level meter.

When the unit is switched on, an automatic RAM/ROM test is executed. If a fauli is detected,
the test sequence 1s stopped and the fault number is displayed.
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3 COMMISSTONING

3.1 UNPACKING THE UNIT

The unit ts delivered in special packing materials, which were thoroughly tested by Wandel &
Goltermann before being released for general use,

These packing materials guaraantee that the unit arrives undamaged, even i1f it was subject to
rough handling during transport. The unit should be removed carefully from the appropriate side
of the packing material. We recommend that the original packing material be saved if the equip-
ment s to be shipped at a latter date, If the packing materials have been lost, please observe
the following instructions.

3.1.1 ENSTRUCTIONS FOR SHIPPING

Shipping without damage can be achievedbn?y by using suttably designed packing materials, If
the original packing materials have been lost, we recommend that the unit be packed as shown in
Figure 3-1.

Wooden board
1& men thick

FEELNES 0% e ‘
§— Hard padding fixed HIEH] |
io the unit by means { Mwﬁﬂmm
of adhesive tape f

560mm

P Folding carton

T R e ""J

h = height b+ 20—

Figure 3-1  Packing instructions

3.1.2 TRANSPORY [N THE TRANSPORT CONTAINER OR TRANSPORT CASE

The transpert containers TPK-4 for the PS-19 or TPK-3 for the PSS-19 protects the unit against
dust and mechanical demage during low stress transportation {e.0. in a moter vehicle). It also
provides sultable splash protection. Additional protection of the inclined control panel can be
provided by fitting the rear cover 50-4 {5D-3) on the front of the PS-19 {PSS-19) before packing
it in the traasport container. In the case of increased climatic or mechanical stresses {e.qg,
raii or air traasport), we recommend the use of the transport case TPG-4 {TPG-3), which protects
the units against extf‘ei_ée"envi.kdm:e'ntalj effects,
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3.1.3  USE N 19" RACKS

3.2

The case dimenstons comply with DIN Standard 41 494 and the American Standard ASA § 83.9 "Racks
and front panels”, The unit is thus suitable for installation in 19" racks, the only necessary
medi fication being extending the front panel dimensions by fitting two mounting brackets as
shown in Figure 3-2. The complete 19" conversion kit, imcluding mounting screws, is available
under order No. BN 700/00.04 for the P5-19 of BN 700/00.03 for the PS5S-19. The feed on the lower
side of the unit and the guide pins on the upper side of the unit should be removed before in-
stallation {see also Figure 3.2).

& Plastic guides
i
|
i
|

w
"2

L j™ =

¥
i

|
| T
oot m__@ v ?
i

Hinged support

-8

19" mounting bracket

Figure 3-2  Converting the bench top unit for rack instaliatien

Caution; When instaliing in equipment cabinet, ensure that the upper 1imit is nct exceeded (see
Section 3.2). Generally, the following measures are necessary:

A gap of one hefght unit (44.4 mm) must be maintained between the units.

If necessary, ventilators must be fitted to extract the heat generated in the cabinet. Suitable
filters should be provided to prevent excessive deposits of dust on the units.

SETTYTING U?2 THE UNTIT

The level generator P5-19 (PSS5-1%) can be operated at ambient temperatures between +5 and
+40°C, 1f used within larger systems, or if fnstalled in racks, care must be taken that this

temperature range is not exceeded (e.g. by means of spacing between the various units, see Sec
tion 3.1.3).

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



3-4

3.4.

For operation with mains veltages of 110/117/127 V, the slow blow fuse & must be replaced (see
Section 3.4.1). -

dse the enclosed mains cable for connecting the unit to the mafns supply. The level generator
belongs te safety class I as defined in VDE 0411, i.e. the chassis and ground socket are con-
nected to the protective conductor. If a different mains cable is used, ensure that it contains
a protective conductor.

After inserting the mains cable in the mains tconnector on the rear of the unit, connect the
other end of the cabte to the mains outlet socket and switch on the unit with the mains switch
on the front {by depressing the pushbutton). The specified error limits are valid after a warm-
tng up period of 15 minutes,

1 CHANGENG THE FUSE

1.5

a) Level generator PS-19
1f the Jevel and frequency displays remain blank and no LEDs tight when the unit s switched on,
unscrew the fuse holder on the rear of the unit and check the fuse,

Fuses of type 7 3.15 A (3.15 A, slow-blow} should always be used; two of these fuses are en-
ciosed with the unit In the accessory box K {rear of unit).

b) Send section P$S-«19

The following fuse values are specified:
Mains voltage range 110 to 127 V: 1.25 A, stow-blow
Mains voltage range 220 to 237 ¥: 0.63 A, slow-blow

If the level display remaias blank and no LEDs 1ight, unscrew fuse holder G on the rear of the
unit and check the fuse,

Defective fuses can'be replaced by the spare fuses in the accessory box F {rear of unit),

SELF TEST

As soon as the level generator PS-19 is switched on, an avtomatic RAM/ROM test is executed in
order to check the functional readiness of the random access memory and the operational software
(ROM). If the test fs successful, the symbols Qeemw- appear for a shert perfod in the freguency
display, before the unit sets itself to the parameters, frequencifes and levels which were last
stored,
If there is a fault in the control section, a fault number is displayed in the frequency dis-
play., These numbers have the following meaning:

G--100 RAM fault

0--200 ROM fauit

See the notes in the servicing instructions on repairing such faults.

In the case of the send section PSS-19, a functional fault in the main or program memory causes
display of a fault number on the level display.
These numbers have the following meanings:

Gowl RAM fault

G--2 ROM fault

If the test is successful, the symbols O--- are momentarily displayed at the end of the test,
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3.6 STANDARD SETUHP

All setups are stored in a semiconductor memory, which is powered by a rechargeable battery if
the unit 1s switched of f. For this reason, the last setup which was entered before switching off
the unit will appear again when the unit {5 switched on. In the PS-19, stored fixed frequencies
are also retained in the same manner,

However, if the unit has been switched off for a Yong period, the built-in battery may go flat,
which means that the stored information is lost. In this case, the following standard setup is
automatically generated when the unit ts switched on:

f = 0 kHz {PS-19)
fSTEP = 1.00G kHz (PS-19}
Output: 7 = 75
Qutput level: ~70 dBm/d8

Bisplay "SWEEP OR STEP TIME® = Is {PS-19)

Buring repairs, it may be necessary to discennect the battery, which again means that the
stored data are lost, For a defined initial status, carry out the procedure specified in Section
6.3.4.

Hote: If a standard setup is transferred to the memory by means of a so-called “bootstrap in-
ftialization" (see Section 6.3.4), the stored fixed frequencies in the PS-19 {address
range 0 to 99) are deleted and the stored setups are replaced by a standard setup as
described in Section 3.6,
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Important Safety Instructions

A.C. power line voltage

The operating voltage of the instrument should be the same as
the a.c. line valtags, s0 check whather or not the two vollages
are equal.

Safety Class

This instrument is categorized as Salety Class | according lo
VDE 0411 or IEC Publ. 348. The power cord delivered with the
equipment has a protective ground conductor. The a.c. power
plug must be plugged into an a.c. power receptacte that has a
third wire to ground, except in rooms that are particulariy
certified otherwise. Any disconnection of the protective ground
conductor either inside of outside of the instrument is not per-
mitted.

Connection to measuring circults presenting
hazards to personnel

Before the connection is made to a hazardous circuit, a
profective ground connection, for protection against the meas-
urement circult, ought o be connected to the enclosure. In
case the protective ground conductor of the a.c. power line
can also assume this protective function, the a.¢. power con-
nection should be established first of all. If the measuring
circuit has an inherent protective ground condugctor, then this
conductor must be connected to the enclosure before a con-
naction is made to the measuring circuit.

Defects and Exceptional Conditions

When it can be assumed that safe operation is no longer pos-

sible, the equipment should be taken out of service and

inadvertent operation should be prevented.

This ocours when

- he equipment shows external signs of damage

— the equipment no longer operates

— alter being overstressed in any way {e.g. storage, transport}
s0 that the tolerable limits are exceeded.

Fuses
Only specified fuses are permitted for use.

Opening the instrument

Afer the covers have been removed or when components are
removed with 1001s, certain components that operate with
applied voltage couid be exposed. And also connection points
might be carrying a voltage.

Tharefore, befors the instrument is opened for inspection, all
voltage sources shouid be disconnected.

But sometimes calibration, maintenance or repairs require that
the instrument be open and operating with appiied voltage. So
oniy experienced craftspersons who understand the dangers
associated with working on instruments that have expased
voitage points should undertake the job.

Capacitors can retain a voltage charge even after the instru-
ment has been disconnected from voltage sources, Thus, the
circult diagrams shoutd be observed.

Repairs, Replacement of Components

Repairs must be done according to correct technical practices.
With that, particular allention must be paid to the character-
istics of construction. None of the salety precautions should

be changed, especially for leakage paths and air gaps, and
separation by insulation must not be reduced.

Only eriginal replacement parts ought to be used. Other
replacement parts are only permitted if the safety and protection
against human injury are not degracied through the use of non-
original components,

Safety Testing after Repair and Malntenance

Testing ofthe protective ground conductor in the
powercordiorthe instrument:

The resistance of the protective ground conductor shall be
measured. it should be <0.5 2. The power tord should be
bent and kinked during the measurement so as to reveal any
intermittent connection. This gives evidence of a defective
power cord. :
Testingtheinsulationofthe a.c. power circuit:
The insulation resistance is measured at 500 V between ihe
a.c. power connection and the protective ground conductor
conngction, For this measurement, the instrument's power

switch should be ON.
Theinsutation resisiance ought to be >2MQ,

5.81
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4 OQPERATICOH

4.1 COHMTROLS OH THE FROMY AND REAR PAMELS
The front of the level generator P5-19 or of the send section P$5-19 is divided into three
functioral areas: cenanection panmel, operating panel, and display panel. Selection of all para-
meters necessary for measurements is carried out mainly by means of the pushbuttens on the in-
clined front panel, which simplifies operation and provides a pleasing design for the umit.
On the left side of the operating panel there are pushbuttons for sé?ecting the cutput level
and the appropriate output, together with the level display. The right side of the PS-19 front
panel has puashbuttons for frequency selection, The frequency dispiay 1s oa this side of the
front panel,
fach pushbutton has & LED which is on when the function is active. Some of the pushbuttons
have double or triple functions, these being clearly defined by lettering or by a second LED.
The rear of the unit, on which the layout of the level generator - control section, analog sec-
tion, synthesizer in the PS-19 - can be seen, mainly contains connection sockets for analog and
digital control sigmals, the insertion position for the remote contrel board in the PS-19, and
the mains power supply components.
The abbreviations for the controls and sockets used in the operating instructions are shown in
Figures 4-1 to 4-4, which are on fold-out pages for easy reference.
The relationships between the abbreviations (normally digits enclosed in square brackets) and
the circuit diagrams in the Appendix are described in Tables 4-1 ta 4-4,
An example of the abbreviations used in the circuit diagram §s 16 Du 1 {PS-19); this peans that
the coaxfal ocutput socket can be found in circuit diagram 16 and is designated there as Bu I,
The numbers enclosed ip square brackets in the Tables and in the text are the same as the num-
bers within boxes printed on the front and rear of the unit. Pushbuttons are referred to in the
form "XXX".
Exampies:
“HAN" corresponds to the pushbutton
“20 dB" corresponds to the pushbutton ' |20 dB _
The Table alsc provides a summary of the functions of the various pushbutions and sockets. A1l
coaxial sockets are universal sockets which can easily be converted to the common types of
sockets used in telecom work (see Section 6.3.5}.

4.1.1  ABRIDGED OPERATING IHSTRUCTIONS

A thin drawer is located at the bottom of the PS-19. This contains the abridged cperating in-
structions. The information sheets are arranged like a stack of cards after the drawer has been
pulled out. The cards that are not of current interest can be pushed backwards until the card
you want {s exposed. The AQI are writtes ia two languages {German/Emglish): A different language
on each side. The cards can be turned over and a cut-out in the bottom of the drawer simplifies
the turn-over. An index he]p;'yoa fo find the side you want. .
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4.2

The AOI contains, besides the frequency and.level settings, information about storage functions
and error numbers, as well as informatton on the P5S-19 seif-test. When the PS-19 is used for the
first time, or #f you want to do comﬁ1ex measureménts, the detailgd'ﬂescr1pt1on and (perating
Manual sheuld be consulted.

SETUP AFTER SWITCHING ORN

4.3

After being set up and switched on as descrided in fhapter 3, the unit automatically sets

itself to the parameters which existed before it was switched off. A different setup (standard
setup as described in Section 3.6) appears if the built-in buffer hattery for supplying the CMOS
memory was insufficiently charged, or if it was disconnected from the memories during repair
work. A fully charged battery will retain the memory data for approximately 30 days with the
unit switched off.

oupTpPuUTSsS, INTERNAL ITMPEDANCES, FREQUENKCY RANGES

4.4

The level generator PS-19/P55-19 1s equipped with one ceaxial output 1191/(11] for
the complete frequency range 80 Hz to 25 MHz.
The other two output sockets are for balanced measurements.

The frequency ranges and impedances of these two outputs are;

Ps-19 P55«19 Z0 Frequency range
BAL 1 i20] f12} 124, 156 Q 60 kHz to 14 MHz
BAL 11 21l 131} =0, 156, 690 G | BO Hz to 620 kHz

The output and its impedance are selected with the impedance selection

switch [15] on the PS-19 or {7] on the P§S-19, The unit switches automatically between the out-
puts and impedances as long as the toggle switch 1s depressed. The output 1s only connected
when the switch 5 released,

The selected output and impedance are displayed in the 11luminated window.

SELECTION OGF THE LEVEY UKIT

The level generator can be set to both absoluyte levels and referred levels.

The level which is to be generated and displayed is selected with the following pushbuttons:

"dBm" {dB) absolute level
"dBmd" (4BO) tevel referred to QTLP
“dBr" relative level

When one of the pushbutions is depressed, a corresponding LED Vights, and the appropriate units
are displayed in the level display A.

The following relatianship exists between the above-mentioned levels:

{a) dBmO + (b) dBr = {a + b} dim
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4.5 SEFTVTING THE OUTPUT LEVEL

The output level is set eifther by means of direction pushbuttons below the level display or by
means of the digital keypad.

4.5.1  LEVEL INPUT WITH DIRECYION PUSHBUTTONS (Pss-19})

Tne level displayed in the level display 1s increased or decreased, depeading on the pushbutton
depressed, by

10 d8  with pushbutton 3]
1 d8 with pushbutton [4!
0.1 d8 with pushbutten (51

if the pushbutton is held down, the level is stepped automatically, with a carry to the next
decade when required,

4.5.2  LEVEL INPUT ON THE DIGITAL KEYPAD {PSS-19)

Before entering the level value, select the appropriate tevel unit with one of the pushbuttons
"dBm®, “dBmO*, or “"dBr*,

After this, enter the numerical value via the digital keypad, entering the negative sign {push-
button *-"} before or after the digits for negative values.

The digits are shifted from right to left into the level disptay, If an incorrect digit is
eatered, the display can be cleared with the aid of the clear key “CLR" and the required level
value re-entered. The existing output level is not affected by this operation.

The generator is switched to the new level only when the pushbuttan “dBm/d8aG” is depressed,

[aput of a new level is always carried out by overwriting the old level,

4.5.3  LEVEL INPUT BY MEANS OF DIRECTION PUSHBUTTONS {ps-19}

The leve!l displayed in the level display is increased or decreased by

10 dB8 with pushbutton [2}
1 dB with pushbutton [3]
0.1 dB with pushbutton [4]

Ef the pushbutten is held down, the level is stepped automatically, with a carry into the next
decade when necessary,

4.5.4 LEVEL ENPUT YIA DIGITAL KEYPAD (#5-19}

The keypad can be used for entering tevels, freguencies, and memory addresses.

For tevel input, the fumction ENTRY SELECT [6)] LEVEL must be activated with pushbutton “LEVEL™.
The LED above this pushbuttoa must light,

After this, the appropriste level unit is selected with one of the pushbuttons “dfm", “dBmo",
ar "dBr¥, ' s
The numerical value is now entered via ihe diéital keypad, the negative sign {pushbutten -

being entered before or after the digits for negative level values,

The digits are shifted from right to left fato the level display. If an incorrect value is en-
tered, the display can be cleared with the aid of the clear key "CLR" and the required level
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4.5.

value re-entered. The existing output level is not affected by this operation., The generator is
switched to the new level oﬁ!y when the pushbutton "dBm/dBm0" {enter function} is depressed. The
absolute level appearing at the output {dB or dBm) remaiss unchanged ever if pushbuttons "gRm0"
or "dBr" are depressed.

A new level is entered by overwriting the old level,

5 REACTION TO INPUT OF LEVELS DUTSIDE THE PERMiSSIBLE RANGES

4.5,

5.1  Absolute ievel

4.5,

Gr the basis of the relationship described in Section 4.4 between the varfous Yevel units, in
put of & new absclute level (dBm, dB} causes corresponding veriation in the level in dBm0, dEO.

If the abselute level is too large or too small, the unit sets ftself to the maximum or minimum
possible value, respectively. This vatue depends on the selected output, output impedance, and
catibration (see Specifications).

5.2 Relative level and levels in dBm0

4.6

When a relative level or a level in d8m) {s entered, Timiting of the level occurs only at ex-
treme values,

If the microcomputer determines, after level input, that the possible absolute level range has
been exceeded, the correspending minimum or maximym absolute level appears in the display and at
the output.

1n order to indicate that the relationship for the absolute Tevel described in Section 4.4 no
longer applies, a warning arrow 1ights up on the level display.

These arrows have the following meaning:

The sum of the values for the level in dBm0 and the relative level results in an
4 absolute level which exceeds the maximum possible value. The maximum possible value
appears at the generator output.

Addition of the vaiues for the leve! in dBm0 and the relative level results in an
4 absolute level which is smaller than permissible. The smallest possible autput
level appears at the generator output,

This arrow appears for both of the levels, as they are regarded as a single ftem.

The warning arrows disappear, and the display of the level in <Bm0 is simultaneously corrected,
if the pushbutton "dBm" {s depressed,

GENERATOR BLANKIMNG

For many measuring tasks, it is necessary to temporarily switch off the output signal. For this
purpose, the unit has two pushbuttons which permit efther static or dynamic blanking, In both
cases, the output signal 1s switched on and of f "gradually”, f.e. the level does not change in-
stantaneously, This measure is particularly useful in avoiding interference in carrier frequency
systems resulting from the frequency spectra caused by rapid switching operations. The selecteq
output impedance is unchanged by the blanking operation.
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4.6,

1 STATIC BLANKING “BLANK"

Pressing the pushbutton “BLANK" causes the selected output level to be reduced gradually by
more than 80 dB (reduction time approximately 20 ms). Blanking is shown on the level display by
the symbols -=au,

If one of the three pushbuttons for the tevel unit 15 pressed, the selected level value s dis-
played. Similarly, it is possible to enter a different output level as described above {Section
4.5). When the enter pushbutton “dSm/dBm0"™ is depressed, the blanking symbol again appears. In
both cases, the level remains blanked.

Gradual unblanking of the signals is carried out after a further depression of the "BLANK"
pushbutton,

The settling time to 1 mB is approximately 400 ms,

4.6.2  DYNAMIC BLANKING “AUTO BLANK"

4.7

fote: If the P55-19 is operated with the level meter SPH-19, socket {30] of the P5s-19 {rear-
side) must be connected to socket 140} or {4)] of the SPM-19 {rear side) with the cable
K 350,

Depression of the pushbutton "AUTO BLANK® activates the function {green LED 1ights); subseguent
depression of the pushbutton deactivates the function.

When the function is active, the Jevel is gradually reduced by more than 70 dB before each di-
gital frequency change (see Section 4.8).

Automatic level blanking is net active for pseudo-continuous frequency tuning or sweep fre-

quency operation.

During blanking, the level value in the level display {s replaced for a few moments by the
blanking symbo} w---,

The btanking duration depends on the output frequency. The time between the start of blanking
and the time at which the output level has settled to within 1 mB of its final value is 250 ms
or 500 ms {f < 10 kHz)}, These times must be taken into account for automatic frequency stepping
{see Sections 4.8.3.2 and 4.12,3),

SHITCECHING BETWEEN POWER LEVEL AND VOLTAGE LEVEL

The required calibration - voltage level (dB) or power level (d8m) - must be selected with the
slider switch [21] on the rear of the PSS-19, or [31] on the rear of the P$5-19, ar [31] on the
rear of the PS-19 before switching on the level generator. It is also possible to switch the

calibration from the front panel by pressing the following pushbuttons in the specified se-

quence:
dB calibration "MEM! 9900 PRCLY “MEM"
dam calibration MHEM" 99G1 "RCL* “MEM®

If the unit is switched off and on again, 1t automatically sets itse!f to the calibraticn mode
selected by the slide switch at the rear.
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error limit includes the temperature response within the rated range of use and the aging of the

heen pressed. The display s always in Hz. The display has dots to show Miz, kHz, Hz and 0.1 Hz.

the synthesizer is not affected by this operation. The digits are shifted from right to left in-

4.8 SETTING THE oyTpPuT FREQUEN cy
Tuntng of the output fregquency for the send section P§5-19 is carried out on the level meter
SPM-18 or SPM-19 (see Figure 3-3b}.
Tuning facilities are descried in detail in the description and operating instructions of the
appropriate level meter.
in the Jevel meter P5-19, the output frequency can be selected digitally by the keypad, con-
tinuously, or autematically {AUTG STEP}.
The uses of a synthesizer which is characterized by high harmonic and signal-to-noise ratios
and by phase continuity during frequency changes provides high accuracy and good stabilifty of
the selected frequency in all operating modes. The frequency uncertainty of the P5-319 is, de.
pending on the version, + 3 X 19'7 or + 1 % 10'7 of the displayed frequency value, This
internal crystal within a period of 1 year.

4.8.1 DIGITAL FREQUENCY SETTING [13]
The send frequency 1s entered in MHz or kHz with the aid of the keypad [13]. For input of the
freguency, the function ENTRY SELECT (6] "FREQ." must be selected. The lamp above the LED must
1ight; otherwise depress the pushbutton agatn. Example for a frequency input of 987.6 Hz:
Entry: ".* "9876" "kHz" Display: 987.6 Hz
or n"o"g009876" "MHZ®
The synthesizer will not be tuned to the new value, unlass "kHz" or "MHz" {ENTER function) has
This makes it easier to read the display.
1f an incorrect digit.is entered during frequency input, the display can be cleared with the
atd of the clear pushbutton "CLR" and the required freguency re-entered. The current tuning of
to the display. The maxfmum possible fregquency which can be entered is 26.5 MHz.
A new frequency is input by overwriting the old value,

4.2.2  CONTINUOUS FREQUENCY TUMING “MAR'

Frequency tuning {s carried out in a pseudo-continuous made, f.e, in steps of 1 Hz or 100 Hz,

with a resolution of } Hz {FINE) 1F pushbutton "MAN" is pressed once
with a resolution of 100 Hz {COARSE} #f pushbutton "MAN® 1is pressed twice.

Due to the phase continuity of the synthesizer, there are no interfering phase shifts during
continuous tuning, which means that no additional sideband spectrum {s generated,

After previous selection of the tuning mode "coarse or fine", the output freguency can be tuned

continuously over the whole frequency range with the knob {17]. The freguency variaton per rev-

slution of the knob alse fncreases as the speed of rotation of the knob increases. This makes it
possible to tune rapidly over the whole frequency range.

When tuning with the resctution of 100 Hz, the Jast two digits of the frequency display are set
to zero. Although the upper frequency limit of the level generator is 25 MHz, frequencies up to
26,5 MHz can be set.

To switch back to digital fregquency tuning (4.8.1), simply enter the required output freguency
via the keypad [13}).
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Addresses | Contents _ P5-19 . P55-19
0 ... 8% Fixed frequencies in RAM . ..

160 ... 109 {110) Setups in RAM X (x)

200 .., 299 Fixed frequencies in A0M bt

300 ... 339 Setups in ROM X

500 ... 539 Setups fn ROM b

Table 4-5  QOrganization of measuring parameter memory

hddress Function
9 800 Voltage level calibratton (dB)
9 903 Power level calibration {d8m)

Tahle 4-6  Calling up special programs via memory addresses (see Section 4.10.2, when SPM-19
and PS5-19 are vsed together call up for P5S-19 via 5PM-19}

4.10.2  THE STGRE AND RECALL FUNCTIONS

With the aid of the two pushbuttons "STO" and "RCL" on control panel [13] of the PS-19, it is
possible to store and recal) data and measuring parameters. After the parameters have heen
entered, the following pushbuttons must be depressed:

Store: "MEM" Address number "STQ"

The LED above the "MEM" pushbutton flashes until the function pushbuttom “STQ" is
depressed. An error aumber {s displayed 1f an invalid address number 1s selected (see
Section 4,10.1}. )

Recalt: "MEM" Address number “STQ"

The LED above the "MEM" pushbutton flashes until the function pushbutton "RCL" is
depressed. An error number is displayed If an invaifd address number is selected {see
Section 4.10.1). After a successful recall, the MEM fupction remains active, The con-
tents of further addresses can be recalled directiy by entering the address on the key-
pad or sequentially by depressing the two direction pushbuttons 45 and <% . Automatic
stepping 1s possible in the address ranges 0 to 99, and 200 to 299 (see Section )
4.10.50).

With the MEM function active, the selected address number i3 shown in the frequency display as
Tong as the "RCL" pushbutton is depressed.

4.1G.3  STORING FIXED FREQUENCIES

* P5-19 ONLY *

Number: up to 100 fixed frequencies
Address range: 8 ... 99 {see Table 4-5)

- Input of the required frequency on the keypad (see 4.8,1)

~ Depress “MEM" (LED must 1ight)

- Select required memory location (address) on the keypad [13]
Depress “STO"

Enter the next frequency

+

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



4-23

When stering a large number of fixed frequencies at sequential addresses, the operator can
avoid the recessity of noting each address as it is used by using a different input procedure
shown below:

input of first frequency - “MEM" on - enter start address - “STOY - "MEM" on - step

“MEM" of f

- lIaput of 2rd frequency -

“MEM® on - "STO" - "MEM® on - step ete,

4.10.4 RECALLING SINGLE FIXED FREQUENCIES IN ANY ORDER

* PS-19 GNLY *

From the address ranges 0 ... 99 and 200 ... 299 {only with optional feature “PROM™,
BN 870/08.01)

- Depress "MEM®
- Enter required address on keypad [13}
- Depress "RCL". The desired fixed frequency appears fn the frequency display.

As the MEM function remains active, further fixed frequencies can be recalled immediately by
simply entering the addresses,

A4.,10.6 CALLING P A SEQUENCE OF FIXED FREQUENCIES

* P5-19 ONLY *

if measurements are to be carried out at several frequencies which are stored at sequential
addresses in the memory (RAM), tuning can be simplified considerably by manual or automatic
recall],

a) HManual recall

- Recall the contents of the starting address as described in 4.19.4

- The following fixed frequencies are then recalled with the two pushbuttons
The MEM function remains active, The corresponding address number can be displayed by
degressing the "RCL" pushbutton,

B) Automatic recall

In this operating mode, the start and stop address {freguency) are specified, Measurements
are then carried out within the selected timits, This operating mode can be used, for
example, for selective end-to-end measurements {see Operating Manual SPM-19, Section §.11),

- Set up the required stepping time in the display window “SWEEP GR STEP TIME/S® with
toggle switeh {1B].

- Depress “MEM"

- Depress “fSTART“ and enter the start address on the keypad

- Depress "RCL": the frequency of the start address is generated

~ [lepress ufSTOP“ and enter the stop address on the keypad

- Depress "RCL": the frequency of the stop address is generated

- Depress” "AUTG STEP": tne frequency of the stop address 1s generated unatil the step time
nas e}apsed;.thé frequency: of the start address then follows.

The frequency is stepped cyclically bétween the start and stop address frequehctes. After one
complete cycie, the unit starts again at the start address frequency.
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4.24

If the freguency cycle fs to begin a4t the start address freguency, then the pushbutions

"§S¥ART“ and "RCL" must be depressed before depressing the pushbutton "AUTO STEP",

Switching off automatic frequency stepping
- depress "f" (deactivates the auto step function)
- depress "MEM" {to switch off the memory function)

Notes:
Checking the precessing stages:

t

Depress "RCL". As long as this pushbutton is depressed, the current address appears in the
frequency display.

Dynamie address modification during an AHTO STEP run:
Enter the required address and depress "RCL™.

~ Interrupting autostep cycle and resuming later at the interruption point;:

Depress "f" {steps autostep function)
Depress "AUTO STEP" {rastarts the function)

i

interrcogating the start or stop address:

Depress HfS¥ARTu or "ferpp” and then depress "RCL". As long as this pushbutton is de-
pressed, the address number appears in the frequency display.

if the AUTO BLARK function is active, the seitling behavior of the level described in Sec-
tion 4.8.3.2 also applies; this means that the two shortest step times of 0,03 second and
G.1 second can be used only 1f the Increased error 1imits of the output level are acceptable.

The behavior of the unit when the 10 kHz mark is passed described in Section 4.8.3.2 also
applies here: Switching of the regulation time constant in the amplitude regulation circuit
resuits in brief level variations. Thase can be transferred to the blanking period by acti-
vating the auto blank function.

4.10.6  STORING SETUPS*

Number: up to 10 complete front panei setups
Address range: 100 ... 109 (see Table 4-5)

With the exception of the AUTD STEP function, all functions and parameters which can be set on
the front panel can be stored. Storage asd recall are carried out as described in Section
4.10.2:

- Input of the regquired parameters and data

- Bepress "MEM® (LED must 1ight)

- Enter the required memory location {address) on the keypad [13]

- bepress “sTO"

- Enter the next setup

4.10.7 RECALLING SETupS*

From the address ranges 100 ... 10% and 500 ... 539 {only with optional feature "PROM®
BN 870/00.01) 15 carried out as described in Section 4,10.2:

- Depress "MEM"

- Enter the required address (setup) on keypad [13]
- bepress "RCL"

*} The setups described here are for the PS-19,
See the note in Section 4,10 fer the PSS-19,
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As the MEM function remains active, further setups can be recalled directiy by entering the
address or sequentially by using the two direction pushbuttons * <F * and * 4L " (see 4.10.5a).

3.10.8 AN APPLICATION EXAMPLE

Assume, for example, that 160 frequencies are stored as follows in a customer-specific PROM
{8N 870/00,01):

Measuring taesk 1: Fixed frequencies in the address range 200 to 219
Measuring task 2: Fixed frequencies in the address range 220 to 235
etc.

The frequency groups are to be processed with automatic frequency stepping,

The various measuring tasks are stored in the memory as setups:
Measuring task 1 at address number 101,
Heasuring task 2 at address number 102,

etc N
- Depress "MEM”
& H
- Depress fSTART
- Enter start address 200 Enter measuring
- Bepress “RCL" parapeters

- Depress ufSTDPn
- Enter end address 219
- Depress “RCL"

- Select step time /
- Enter setup address 101 Store measuring
- Depress "STQ" parameters

The measuring parameters for further measuring tasks are entered fn the same manner and stored
at the following setup addresses 102, 103, etc,

Measuring task 1 ts then recalled as follows:

- The memory function must be active; 1f not, depress "MEM"
- Enter setup address 101

~ Depress "RCLY

- Depress "AUTC STEP®

4.11 REMOTE CONTROL OF THE Ps-19

The level generator PS-19 can be supplemented with the level meter SPH-19 {or $PM-18) to form
a complete level measuring setup,

If the generator and meter are installed at the same location, their frequencies can be tuned
synchronously with the controls on the level meter.

The level measuring set consisting of the PS-19 and SPM-19 offers 2 comprehensive range of

synchronous tuning facilities:

1. Synchronous (carrier frequency) tuning of the generator by the level meter SPM-19 {spM-18})
Measurements with fregueacy of fset

2, Synchronous, manual frequency stepping {single step}

3. Synchronous, automatic frequency stepping {auto step)

4. Synchrenous sweep freguency operation
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Necessary cable connections:

The generator and the meter are connected.together as shown in Figures 4-84 and 4-6b. The twe
coaxtal cables shoutd be as short as possibie.

i7 U
—

PS-19 ®

: VR 3

K 366

o e o/l = /

S5PM-19 &) SPM-18 o

| h
d oo/ S d oo

Figure 4-6a  Remote control PS-19/5PM-19 Figure 4-6b  Remote control PS-19/SPM-18

870:5

Only operating mode 4.11.1 can be selected with the P5-19/5PM-18 combination.

Caution;

The cable X 366 (24-core cable} must be plugged in as shown in Figure 4-6a, as the synchroniz-
ation signals in the operating modes 4,11.2 to 4.11.4 and the signal for switching of the regul-
ation time constant of the generator are carried in this cable.

4.11.F SYNCHAONOUS (CARRIER FREQUENCY) TUNING OF THE GENERATOR PS-19 BY THE LEVEL METER SPM~19

- Depress the pushbutton "EXT"

The frequency is switched off. If the data connection cable K 366 is not fitted, the output
Tevel cannot be blanked automatically with the AUTD BLANK function 1f a digitat frequency change
is carried out in the meter and the regulation time constant of the amplitude reguiation circuit
in the generator remains set to slow operation. This may result in small ripples in the cutput
sigral when carrying out sweep measurements at high sweep rates.

4.11,2  SYNCHRONOUS, MANUAL FREQUENCY STEPPING (SINGLE STEP) WITH DIFFERENT GUTPUT AND RECEIVE
FREQUENCIES

4.11.2.1 Frequency stepping with constant step value

The function is inftiated with the two "STEP" direction pushbuttens " 4 " and " JL " on the
meter.

The generator receives the information for stepping the frequency {8-bit word) from the meter
via cable K 3656 which connects the P5-19 and SPM-19.
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The generator then synchronously changes its curent frequency by a step value fS?EP' The

incoming stepping signals < or <L can be taverted, or left as they are with the aid of the
pushbutions fS?ARF and fSTOP an the generator, thus permitting the generator to be stepped
in the opposite direction or the same direction as the level meter {inverted or normal

sideband).

The following rules apply:

fSTAR? < fSmp Normal sideband, l.e. the generator 1is stepped in the same direction
as the level meter,
fSTART > fSFGP Inverted sideband, f.e. the generator is stepped in the opposite

direction to the level meter,

The pushbuttons fSIART and fSTOP are used only to select the appropriate sideband. The
absolute value has no meaning.

Operatien:
- Specify the inverted or normal sideband by depressing fSTARI or fS?O? {see above).

- Depress ”fSFEP“ and enter the required frequency step on the keypad,

- Depress “f" and enter the required starting frequency.

- Depress "EXT".

- Depress "AUTO STEP". The gemerator is now ready for use and waits for stepping signals frem
the receiver, initiated by depressing the “STEP" direction pushbutton,
No further frequency parameters can be eatered. For selection of other freguencies, the fre-
guency step function must be switched off,

Switching of f the function
- Depress pushbution “EXT¥

4.11.2.2  frequency stepping by means of memory addresses

For this operating mode, the memory function “MEM" must be active in the PS-19 and the SPM-i9,

Stepping of stored fixed frequencies is carried out on the Tevel meter SPM-19 with the two di.
rection pushbuttons 4 and Jb , the connection cable X 366 must be fitted as shown in Flgure
4-6a, as the generator receives the stepping information via this cable. When a pushbutton oa
the 5PM-19 is depressed, the P5-19 increments or decrements its memory address by one step.

Ia this operating mode, it is not necessary to seiect the inverted or normal sideband.

Operation:

- Depress "MEM" and eater the required start address

- Depress "RCL"

- Depress “EXT"

- Depress "AUTO STEP". The unit fs now ready and waits for stepping signals from the SPM-19.

To check the address number which is currently selected, depress the "RCL" pushbutton; the
address appears in the frequency display,

Switching of f the function:
- Depress pushbuttons “EXT®, “MEM"
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4.11.3  SYNCHRONOUS, AUTOMATIL FREQUENCY STEPPING (AUTG STEP) WITH DIFFERENT OUTPYT AND RECEIVE
FREQUENCIES ' '

In contrast to manual frequency stepping {Sectiom 4.11.2), the frequency s automatically
stepped in this mede by a cleck signal which is determined by the STEP TIME set up on the
5PM.19 and which is transmitted from the level meter 140] or [41] to the generator {30] via the
data connection cabie X 366. The STEP TIME switch on the PS-19 is disabled and the display
window is rot 1}luminated.

The sequences described in Sections 4.8.3.2 and 4.10.5 can alsc be executed in this operating
mode:

- automatic frequency stepping
- automatic memory address stepping

The parameters which determine the sequence, such as fSTAQT' fSTDP’ fs¥£? or start and
end address, must be selected correctly in the PS-19 and SPM-19 in order tc mafntain

synchronization of the stepping functions.

in other words, the number of frequency or address steps and the frequency or address limits
must be identical in the generater and level meter.

As the sequence s always executed in the level meter and generator from the start freguency

to the stop frequency in the case of avtomatic frequency stepping {4.11.3.1), the measuring set
can be operated in the inverted or normal sideband position by suitable seiection of the two
frequenties,

Cautien:  If the "AUTD BLANK" functien is active, it is recommended that the stepping time
of the level meter is not set to a value less than 1 s, in order to ensure that the
generator has suffictent time for settiing {see Section 4.6.2).

4.11,3.1  Automatic frequeacy stepping (see abridged opersting instructions in Section 5.3.2)

Settings en the PS-19

- Depress "fSTEP“ and enter the step frequency

~ Depress “fsgoﬁu and enter the stop frequency; the stop freguency is now transmitted,

- Depress "f RT" and enter the start frequency; the start frequency is now transmitted.
- Depress "EXT"; the frequency determined by the receiver 1s now transmitted.

- Depress “AUTO STEP"; the start freguency is transmitted.

The unit is now ready and waits for stepping signals from the level meter $PM-19, on which

rSTART’ fSTOP and fSTEP must 2iso have been entered,

the frequency stepping function must be reset to permit modification of frequency parameters
on the ?8-19.

Switching off the fynction: Depress "EXT™

Notes:

The tevel meter always executes a cycle which starts at fSTAR¥ and ends at fSTOP‘

For & new cycle, the receiver must again be stepped to the starting point by depressing the
pushbutton "rSTARI”‘ This also tunes the generator to its starting freguency.

in order to maintain synchronization between the level meter and generator, no pushbuttons
must be depressed on the generator during the cycle.

The user must always ensure that the frequency parameters $a the generator and level meter
result in the same number of steps. If the generator reaches its stop freguency before the
level meter, then it starts again at the start frequency.
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4.11.3.2  Automatic freguenty stepping by means of memory addresses

- Depress “MEM*

-~ Depress “fSTﬂP“; the stop frequeacy of the AUTQ STEP function §s transmitted.

- Enter the stop address via the keypad.

~ Depress “RCLY"; the frequency 1f the stop address is transmitted,

- Depress “rSTART“‘ the start frequency of the AUTC STEP function s Eransmitted.
- Enter the start address via the keypad.

~ Depress "RCL"; the freguency of the start address 1Is transmitted,

~ Depress "EXT"; the freguency determined by the level meter is transmitted,

- Depress "AUTO STEPY; the frequency of the start address is transmitted,

The unit is now ready in the operating mode “synchronous, automatic memory stepping® and waits
for stepping signals from the level meter, which must be set accordingly with respect to start
and stop addresses. The number of address steps in the PS-19 and SPM-19% must in all cases be
equal.

In order to avoid disturbing synchronization, no further pushbuttons must be pressed on
the generatort

Switching off the function: ODepress pushbuttons “EXT®, “MEMY

4.11.4  SYNCHRONQUS SWEEP FREQUENCY OPERATION WITH FREQUENCY OFFSET {see abridged operating in-

structions in Section 5.3.1)

This sweep frequency measuring method is a special operating mode of the P$-19/5PM-19
combination which permits sweep measurements on freguency coaverters.

Figure 4-7 shows the test configuration and the necessary connections.

k 186

[:] &{} Kﬁmﬂz

{KWG o To display unit

SUPA PR R

5G-4
S

tevel generator Test object Level meter IEC
BN 870/G2 BN 829/02

870:6

Figure 4-7  Sweep frequency measuring set for frequency converters

Synchronization of the PS-19 is carried out via the cable K 3661/,
Settings:

~ Set up the required start and stop frequencies on the PS-19 and $PM-1%,

- Set the PS-19 and the SPM-19 to the same sweep time. {Do not exceed the maximum sweep rates
specified below!)

- Set both uaits to the start fregueacy.

- Prepare the P3-19 for “synchronous sweep"; this is done by depressing “EXT" followed by
"SWEEP" VNV L
{The PS-19 now waits at the preselected position and tts starting frequency is displayed}.

- Start the sweep by depressing "SHEEP" VN on the SPM-19,

1) K 366 must be purchased separately.
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Parameters can be modified only if the operating mode "synchroncus sweep frequency operation is

switched enl

- The operating mode EXT - SWEEP N\ on the PS-19 can be switched off by depressing push-
button "EXT" or “"FREQ".

The following prerequisites must be fulfilied for correct operation:

No operator controis of the PS-i9 or SPM-19 may be operated during this sweep sequence;
the IEC bus must also not address these two units!

The maximum sweep rate must not be exceeded! This depends on the smallest existing bandwidth
of the recelve path (text object and level meter) and is

for bandwidth 25 Mz :»ﬁ% < 20 _k?gi,é
for bandwidth 400 Hz :%% < 20082
for bandwidth 1.74 kifz :—g < 1 i‘"g!}_
for bandwidth 3.1 XNz %{— 4 I

4.12 STANDARD FREGUENCY FNPHBT [51]

If the specified frequency accuracy of the PS-19 fn not sufficient for specific measuring
tasks, the accuracy of the output frequency can be fmproved by connecting an extsrpal, more
accurate standard frequency of 1, 2, 5, or 10 MHz to socket [51], The necessary level for a
sinusoidal input sighal Hes between -20 and 0 dB; for a square-wave signal, the voltage vpp
may lie between 200 mV and 2 ¥ (input impedance 75 §).

4.13 EXTERNAL LEVEL REGULATION

The output Tevel can be varied by appreximately +1 dB 4f a positive DC veltage of approximately
1.3 ¥ is connected to socket [22] of the P5-19 or socket [14] of the PSS-10 "external level re-
gulation”; the necessary voltage variation for the above level variation is approximately

+ 700 mv,

If the EPM-1 1s used as an AGC amplifier, an external control loop can be constructed. In this
case, the output level from the generator is measured as close as possible to the test object
with the test probe of the EPM-1. The control voltage cutput of the £PM-1 provides a DC valtage
which is proportional to the deviation from the specified value, and this voltage is connected
back to the imput socket [223 or {14} of the level generator. This regulation locp makes it
possible to compensate for cable losses in Jong cabies, for errors due to the generator output
impedance or errors caused by the test cable. See Section 5.2 for further details.
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4.14

4.31

COMPUTER CONTROL

Artl

A1l functions of the level generator PS-19 or send section PSS-19 can be controlled by an ex-
ternal computer. The unit can thus be integrated in automatic measuring systems and can carry
out comprehensive measuring tasks not only precisely and reliably, but also with major savings
in time and costs. Figure 4-8 shows the configuration of a simple automatic level measuring set,
which can be expanded as required. The transmit side uses the send section P5S-19, whose func-
tions can be controlled via the digital interface [20]. The actual computer control is executed
via the [EC interface of the level meter SPM-19, Data traffic is exchanged over the cable K 350
between the generator [20] and level meter {407 {41).

To control the level generator PS-19, the optional interface board BN 853/05 must be insaerted
in the rear of the unit. Connection to systems with IEEE 488 interfaces s carried out via the
additional adapter plug S 834, The interface board can be fitted later to existing units as
described in Section 6. The external contro) of the PS-19 is indicated by the red LED above the
pushbutton "LOCAL™ being on. As long as this LED is on, manual operatfon of the unit by keypad
ingut is inhibited,

10 MHz r—-——'-—l
40.. .65 Mhz ‘—w Perlphery 3
‘Internal data and address bus L...—..—.—......J
PSS-19  le—g >< —=>-=] spM-19 KCTEC-B05 Y concrotier
fs=fg ke
Level generator Test object tevel meter g
&

Figure 4-8 Block diagram of a simple level measuring set

Switching to manual control with the computer connected by depressing the pushbutton “LOCAL* is
possible in accordance with the condittons described in the IEC bus standard (remote-local Func-
tion RL1}. Details of prograuming of the level generator cam be found in the separate manual
"Remote control and programming of the SPM-1g".
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4.14

.l INTERFACE-BUS <IEC 625>
& (43
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figure 4-9  Block diagram of the IEC bus iaterface

Figure 4.9 shows a simplified block diagram of the interface bus <IEC 625> board. For better
comprehension of the following description of the iaterface board, 1t is recommended that the
user first read the brochure “Interface bus <IEC 625>",

For the microprocessor, the IEC bus interface fs nothing more than a collection of input and
output ports, Exchange of data between the [EC bus and the unit is executed via these ports and
ts controlled by the IEC bus pregram. The PROMs in which this program is stored are located in-
side the unit, not on the FEC bus {nterface board.

The actual interface logic s #n an IEC bus interface module., This is connected, on the one
stde, via the necessary drive and recelfver circuits with the interface of the I£C bus, and on
the other side with the plug connected to the isput/output bys of the microprocessor within the
level generator, This fnterface logic handles the major part of the interface tasks automati-
cally, l.e. without using the microprocessor within the generator. it sutomatically carries out,
for exampie, the 1EC bus handshake cycle and decodes all messages which are transmitted on the
IEC bus. The Interface states assumed as the result of these messages are written into the
appropriate input ports.

A further input port acts as & transfer register for listener data, i.e. those data which are
to be transmitted from the IEC bus to the generator as long as the generator is addressed as a
Tistener {e.g. during transmission of setting parameters for the generator},

the output ports are used

- To receive contrel instructions with which the microprocessor can influence the behaviour
of the interface logic. It can, for example, in additfon to a large number of other
possibilities, step the handshake cycie or transmit a service reguest signal (SRQ} via the
1EC bus.
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- as a transfer register for data which are to be transmitted from the generator to the IEC
bus, for example talker data and status information,

Tatker data are data which are transmitied from the generator to the 1EC bus as long as the
generator is operating as the talker, e.g. when the result of a measurament is being trans-
mitted,

The status byte is the response of the generater to a serial poll and contains the current
geaerator status.

The generator address can be set up on the address switch (see Figure §-1).

With the aid of the "PP switch® (see Figure 6-1}, 1t 1s possible to specify the data line of
the 1EC bus on which the generator is to transmit its reguest service signal (RQS) tf the
controller executes a status interrocgation by means of a parallel poll.

4.14.1.1 Interactions between the instrument and [EC bus interface

When the [EC bus has reached a status fin which operation by the microprocessor within the
generator is necessary, the IEC bus interface generates an interrupt signal to the generator.
As a result of this interrupt, the microprocessor executes the 1EC bus program. This is the
case whanever:

- The unit 15 to be switched from local to remote or from remote to local.

- A listener byte was transmitted over the IEL bus. The fnterface logic has in this case
written the byte into the transfer register for listener data and stopped the handshake
cycle, The handshake cycle remains stopped until the microprocessor has read this byte
(NDAC then becomes not true, i.&. the data have been received), After processing and storage
of the listener data, NRFD becanes not true, indicating that the unit is ready to receive
data.

- The unit must provide a new talker byte. When the new talker byte is written into the
appropriate output pert, the nandshake cycle is started {DAV = true, i.e. data are valid}.

~ Execution of a measurement by the unit 1s to be fnitfated by the IEC Execute Trigger} .
The interface logic has in this case stopped the handshake cycle. The cycle remains
interrupted until the microprocessor has initialized the unit and enabled the handshake cycle
again {NDAC = not true and NRFD = not true).

- The uait 15 to be set to a designed initial status by the IEC bus fnstruction “device
clear (DCL or SDC = selected device clear}”. Again, the interface logic stops the handshake
cycle and the cycle remains interrupted until the microprocessor has initialized the unit
and enabled the handshake cycle agatn {NDAC = not true and NRFD = not true),

1f the strap CLR s fitted on the IEC bus interface board, the 1EC bus stgnal IFC {interface
clear) causes the generator to be initialized, This makes it possible to initialize the
generator via the IEC bus, for example in the case of a hangup. {This is important for units in
unmanned stations, where a hangup resulting from external interference cannot be cleared by
switching the maips voltage off and on again},
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4.14.1.2  Structure of the IEC-Bus program

Reasons for IEC bus IEC bus
interrypf progrom

Y

Intarragate cutren?
interface shytus

toco| weremote?
fal+d

Y I
Remote control [ Interrupt
on block keybourd

Remote control

local switching local Remote control - | interrupt
remote «= local? off o release keyboord
L -~
no
P ~
IEC bus commend Initialization . Set-up defined
device clear 1 ram o inftial stotus
Prog
$ J
- ~ Accept byte from
. transfor regitter
E,Isfe‘ner byta — Listener~Byta? Listener o -— {relpose handshoks
waiting for transfer program eycle)
. - Process byts
- s -
Set ®unit megsuring”
IEC.bus c.oﬂ'imond Device Trigger? Trigger >~ .. Stort meawuring
davics wigger progrem seduence
L 4 Reset “unit measuring”
~  Edit byte
Talk Write byte into
Talker byte it Tatker-Byte? atker - [ transfer ragister
to be presented program (start handshake
< cycle}
y
SToP \:‘Vm! for next
ihterrupt

4.14.2  BUS SPECIFICATION AND BUS PLUG

In an automatic measuring system which is compatible with the 1EC bus, up to 15 devices can be
connetted in paraliel via this standard interface,

Each single device s connected via a cable with a maximum length of 2 m to the bus. The total

bus length of the system must not exceed 20 m. Lengths greater than this can be achieved by
intermediate interface couplers (via 2 wire and 4 wire connections), or modems,
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The 150 7-bit code or ASCII code is used for encoding of characters. The data are transmitted
parallel by bit and serial by byte.

The pin assignments of the bus plug on the device are shown in Figure 4-10, The most important
differences between the <I£C 625> and the [EEE 488 interfaces is in the version of the plug
(IEC; 2B-pin Cannon plug; TEEE: 24-pin Amphencl plug) and in the pin assignments, The measuring
devices with LEC interfaces can, however, easily be modified to match controllers with IEEE in-
terfaces by the use of adapter plug S 834, which is delivered together with the interface

board,
8oL s
]
24
A - 1o s
sesci3 o
¢ o-fi-p03 p . 05
0107 o O-fi{~ D04 D - PR 6
DIoa-1® o Ll REN LIl Hio s
2 (371 ofif~ea B H” Ren b
£ g 9 5 DAV D -6 3
. 2 @i NAFD N
5 Twisted; B8 o B ypac N " g Twisted (g
o wgetha:] 9 — & G — IFC - 10 [togetner
& 10S o sha - 13 b
g ] 2 @l - ATN - bt
- 2 B gl j~ CABLE
sl | SHIELD
ler
IEC connector IEEE conneclor
{plug) : {socket}

Figure 4-10 Pin assignments of the bus iaterface on the device

4.15 EPROM OPTION

Up to 100 fixed frequeacies (P5-19 only) and 40 complete equipment setups can be stored in a
customer-specific £PROM and then be recalled with the address numbers shown in Table 4-5 {see
Sections 4.1G.4 and 4.10.7). If the PROM is not fitted fn the unit, an error number agpears in
the frequency display of the PS-19%, or in the frequency display of SPM-19 if operated together
with the P§5-19, (e.g. 2--001 = invalid address number) 1 one of the addresses is selected,
Interpretation of the error numbers s shown in Section 6.

When ordering the EPROM, which can be installed later in existing generators if the

tastallation instructions (see Section 6.3.3} are observed, the forms 5/785a for setups (Part 1}
and/or 5/785 for fixed frequencies in the PS-19 (Part [I) must be filled out completely, Ex-
amples of these ordering forms are shown in Figures 4-11 and 4-12. An exampie for a setup is
shown in Column 1 of the forms.

If more than six setups are required, further forms 5/785a should be used, numbering each page,
Always enter all Veve! and frequency values, even 1f they are only iafrequently required.

4,6 LEVEL GENERATOR PS-19, BNBYO/05 WITH FIXKED FREQUENCY
PROGRAMS - ' ‘

This version has eight:fixhﬁ'f}éqhgﬁcy_progrgns (séé_féﬂié'if?}.:Eacﬁ-prqgrém can be called up
by means of a program nunber between 501 and:508. Wnen. "AUTGHSTEPY. 15 pressed each fixed fre-

quency 1s selected cyclically at a selected time interval {18}, These time intervals are differ-
ent from those stated in Section 1.1.4.1:

6.2, 0.3, 0.4, 0.5, 0.6, 0.8, 1, 1.5, 2 and 3 sec,
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You want to transmit the frequency sequence 19 progr‘am Na. 6.
Key sequence: "MEM® (on) *506" "RCL" "AUTO STEPY

Stop the frequency sequence by pressing "f",

Calling up & fixed frequency in this program, e.g. 227.92 kHz:
Key sequence: "MEM" {on) "370" "RCL" (see Section 4.10.5b also)

"AUTO BLANK" function [10)

This function is always on, When the frequency is changed the send level is blanked and keyed
in "softly" (see Section 4.6).

The function can only be switched off by means of a bopotsirap initttalization {e.g. Section
6.3.4.2). The function can be switched on again by pressing "AUTO BLANK® [10].
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£-37

?rogram
i 2 3 4 5 3 7 8
Step
{ Setup 501 | Setup S0Z | Setup 503 | Setup S04 | Setup 505 | Setup 506 | Setup SG7 | Setup 508
BEM | f/kz | MEM | e/krz | MEM | f/kHz | MEM (f/kMz | OMEM | f/kHz | MEM | F/kHy | MEM | f/kMe | HEM | f/ki
i 200 [22.08 | 242 163,92 | 250 j22,08 | 312 175,92 | 326 123,92 ] 166 95,92 | 378.{2),92 | 428 [156,92
2 201 126,08 | 243 183,92 251 130,08 313 199,92 321 35,92 36T {131,%2] 3719 |5%,92 429 |282,00
3 202 130,08 | 244 (95,92 252 13,08 314 |124,08) 328 | 47,92 368 167,92} 380 [B83,92 | 430 {1396,08
4 203 [34,08 | 245 {107,92] 253 [46,08 318 [148,08] 329 199,92 369 § 203,921 381 [107,92( 41t [504,08
5 204 $38,08 | 246 195,92 1 254 |57 00 § 316 181,921 330 (71,92 370 J227.32; 382 1131 971 417 ESe8 o8
[ 05142 08 | 247 [B83,92 | 255 |67,92 1 317 (201,921 331 {83,92 | 371 [254,00} 383 [156,52} 433 (552,08
? 206 {45,08 | 248 163,92 ]| 256 |75,%2 318 |221,921 332 }95,92 372 |227,92] 384 [179,52] 434 528,08
B 207 156,08 257 (83,92 319 (201,%2) 333 (197,92 373 [ 203,92} 385 (203,927 435 504,08
9 208 |57,00 258 (491,92 | 320 181,921 334 §119,92| 374 |167,92] 386 {227 92 436 {396,08
10 209 163,92 259 199,92 1 321 148,087 336 1131,92) 375 |131.92] 387 [254,00F 437 {282,00
it 210 {67,9¢ 280 1107927 322 120,087 336 [143,92] 376 [95,92 | o8 [282,00f 438 156,92
12 i, 261 114,001 323 99,92 | 337 | 156,92 389 }324,08
13 212 175,92 262 124,08 324 75,92 | 338 |167,92 390 1348,08
14 213 179,92 263 132,08 339 | 179,92 391 j3r2,08
15 214 183,92 264 1140.08 340_1191.92 392 396,08
16 215 |87,92 265 148,08 34p 1203,92 393 (420,08
7 216 91,92 266 [156,08 342 (215,92 394 (444,08
18 217 [95,92 267 164,08 343 227,92 395 468,08
1% 2i8 [99,92 268 (171,00 344 [ 239,92 396 [480,08
20 219 1103 92 269 (117,92 345 (254,00 337 F492 08
2t 2207 7107,92 270718182 346 239,92 158 1504,08
22 221 103,92 271 185,92 347 (227,92 359 515,08
23 222 {99,92 272 1189,92 348 [215,92 400 528,08
24 223 195,92 273 |193,92 349 203,92 401 1540,08
25 224 191,92 274 197 92 350 191,92 402 1552,08
26 225 |87,92 275 201,52 351 178,92 403 540,08
27 226 183,92 216 205,92 352 167,92 404 528,08
28 227 79,92 211 (209,92 353 F156,92 405 516,08
29 228 175,92 Zr8 (213,92 164 | 143,92 406 | 504,08
30 229 171,92 279 j217.92 355 1131,92 407 1492,08
31 YT L EF 3T 356 {119,932 404 14a0,08
32 231 |63,92 281 2y, 387 {107,92 409 (468,08
33 232 157,00 282 (213,92 358 195,92 410 {44408
34 233 150,08 283 (209,92 359 183,92 411 1420,08
35 234 146,08 284 1205.92 350 171,92 412 (396,08
36 235 142,08 2857]201,92 361 59,92 413 372,08
37 236 [18,08 286 197,92 62 47,92 414 |348,08
i8 237 134,08 287 193,92 363 (35,92 415 |324,08
39 238 {30,08 288 189,92 364 [23,92 416 | 282,00
40 239 126 08 289 [i185 92 417 254,00
41 250 22,08 296G 118,32 418 (227,92
42 291 [177,92 419 203,92
43 292 471,00 420 (179,92
44 293 {164 08 421 115§,92
45 294 156,08 42z |131.92
45 295 [148,08 423 107,92
47 296 }140,08 424 |83,92
48 297 132,08 425 |59,92
49 298 124,08 426 123,92
50 299 1114,00
51 300 1167,92
LY 301 {%9,92
53 302 191,92
54 303 183,92
5% 304 17592
56 3057167,92
§7 306 |57,00
58 307 |48 .08
59 308 |38,08
60 309 30,08
61 3i67[22,08
Table 4-7  Fixed-frequency programs for the PS-19, BN BI0/05° -
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Option BN 870/00.01 Bestelivorschrift Nt g,f‘:et
[ PSS-19 Ordering Instructions

Option BN 871/00.01
Teait |/ Parl |: GerBteeinstellungen / Instrument settings ™ Kunds f Cuslomar Bastell-Nr. / Order Na.
PS-18/PS5-19, No: AB:
gepelft. erstellt (Datum}.

T: ‘ . : .
Fastirequenzen / Fixed Frequencies (Teil il / Part i) ja/yes O nein/ no O

Gewinschie Einsteilungen . | und Zahlenwerte # volistindig eintragen. Bei > 6 Selups weitere Vordrucke verwenden.
Settings [ and values ® musl b completely entered. For more than 6 Selups. use additional printed formgs).
Adrefinummaern 7 addresses  PS-19. 500 .. 535 ¢ PSS-19:300 .. 33% (& SPM-19). Luckenios durchnumarigren / Numbered consecutively.

Adresse f Addrass No. Beispiel /
gintragan / Enter Example

e O o L] L U Ll [ L]

Auiobtank: On {T]
Cuipui:

D OHG)

Bal.fl 1500 2,003 [4]
s00Q Z,0[3], [6]

l.evel Calibration:

dBem(0} [T]. a8(0) [0]

Lavel Mode: dB(m} [Z}
da(mo [i]
asr  [0]

Entry Select: Level [Z]
mem.™ [i]

Freq [0}

O o
0O
O O
0O
L0

}

Unbai, 750 [0

" e 1 e OOl Dol o] ol O
}
}

Nur PS-19/ Only PS-19
Externai Freqg. Tuning:

onf o) m | O [ L [ L] [
Contin. ¥
Man Fine {6] Coarse {1}

S L] ] O Cl L

Auto Step® [}
Off (dig. setting} [8]

Sweep o Step Time/s L) .03 . L B B SRR
man? o} [@ D D
.- . - s v - win
d&{m}-Wert / Value 8]—~—|G|3[040
dB{m)G-Waert / Value 4 ®|—[01{3{040
dBr-Wen / Valve ®i-10:21030
Nur P$-18 / Only P5-19 mHz| kHz | oz Jre] wHz | orz [MH2| ke | Hz [MHe] kMz | Hr [MHzi kHz | Hz fMBzf kHz | Hz [MHzy kHz | Hz
Frequenz / Frequency 1% #[0i011{2[3|415i6
tstant eiolojilzlalaisis
forar 8 e ]2|3i4lsisi7iale
fyree 8 [0jpi0ioit ool
Mamory
Stasl-Adresse / Address L] -’ JANN (R RRNTVRRRI NP OUVER - S R
Mearmory "
Siop-Adresse [ Address - 230 sl e b e ] e b e ] e

1} FirOffset Sweep VAN oder /7 mut SPM-19 rusatzbch bei Ext. Freq. Tuaing 1 b} For Oftsél Sweep v\ or /7 with BPM-19. enter additionaity with Ext. Freq.

sinlragen, Turing 1
21 Nurn Varindung ot Exi Freg Tuning sls Synche, Singie- und Auto-Slep migich. 2) Posmbia only In conjunction with Ext. Freq. Turing #s Sync. Singie ana Auto-Sten
4} Zusatzikh ben Sweep” 5 envragen. 31 Also enler 5 under “sweap’.

43 Alig 3 Warte einuagen. Es gill: 8 0B + o dB = (8 + b) dBm
8} Bei Frequenzadiauien Asfangsirequent sialragen.
6) Hier sigls einen Zahlenwer emicagen, auch wenn Set-Up ohne Wobbel- oder

4) Enler ail ihrea vakies. Exprossed as: s 0Bm0 5 bdBr = {8 + b dBm
5} Ealer inilial requency with lrequeancy runs

tyrgp-Funktion 6} Aiways anter a numerical valug here. aiso o Sel-up has 0o Sweep of gy p Junclion
5 T} Fur die Beinebsas Memary — Awto - Stap Start- und Stop-Adresse angeben. ) Give Stant and Slop adaresses lor Ihe operaling mode Memary — Aulo - Step
(:3 8 Gewunschia Emnsteliung auch bei Exi Freg Tuning .ein” (1] angeben B) If Ext. Freq Tun. ("on [3]7). seiect one of headings below
Y

*} Selups und Festirequenzen in 1 EPROM gespeichert / Setups and fixed lraquancses slored in one EPROM
ey P T O Y R TR TR ”“#“’”WWWW‘MWW ' y = sty
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Ausstetter Ditle nur die slark umrandeten Faider volistandig ausfullen Please il oul compleialy, bul Onky @ those areas bordesed Dy Dokl black hngs

PS-19 Bestellvorschrift Nr.
Option BN 870/00.01 Ordering Instructions

. Teit It/ Pan H: Festirequenzen / Fixed Frequencias ™ Kunde / Customer Bestaii-Nr. / Order No.

PS-19 Nr.: AB:

geprit: arsielit (Daturm}:

T: ) : ‘ ,
Geralesinsietiungen / Set-ups (Teit | / Part I} ja / yes O nein / no O

Gewlnschie Festireguenzen in He lickenlos einteagen. Adressbareich 200~ 2997 Enter wanted fixed requancies m Hz and in conseculive orger {no gaps).
Address araa 200293, Freie Adressen warden mitf = Q Hz belegl / Free addresses are allocated with | = O Hz.
MEM | M2 kHz Hz MEM § MHZ kHz Hz MEM | MHz kHz Hz
zBvlelaiays 6|78

200 235 270

201 236 2N

202 237 272

203 238 273

204 239 274

205 240 275

206 241 276

207 242 21

208 243 278

209 244 278

210 245 280

211 246 281

212 247 282

213 248 283

214 249 _ . 284

215 250 285

218 251 286

217 252 : 287

218 253 288

219 254 289

22¢ 255 290

221 256 291

227 257 292

23 258 293

224 25% 294

225 ) 260 295

26 261 s . 296

227 . ] 262_ ; . a7

208 RN ] =

229 264 ' B

230 265

231 266

232 ) 267

233 268

234 263
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5 MEASURING NKNOTES

5.0 MEASURING HIGH ATTENUATION VALUES

For level measurements on four-pole networks with high attenuation values, a high return
impedance ZS between the generator and receiver of the measuring set is necessary {see Figure
5-1}. If the return impedance is not infinitely large, the voltage drops in the ground lead
resistances " and r of the test cables, generate additional measuring errors. In erder to
keep these errors small in practical applicatioens, IS must be targe in comparison with "

and Fye This high return impedance is achieved in the SPH-19 by decoupling the ground of the
measuring circuit from the chassis ground {floating input).

The effects of the above-mentioned impedances and resistances on the measureable attenuation
are described in the following section,

The object to be measured is a four-pole network with an infinitely large attenuation. ZS is
the return impedance, 8 and r, are the unavoidable ground lead resistancesl). which may

in fact be impedances just like ZS. Oue to the voliage drop across g resulting from the
generator curreat, a voltage exists between the chassis of the generater and receiver,

If the return impedance ZS is finite, a signal current flows through Fy and generates a
signal voltage at the receiver input, thus simulating a finite atteauation if the object being
measured.

1t s assumed that ry and r, are small with respect to Rijo Ry Zoand 2., 2 simple

calculation shows

5

This attenuation must, for example for a maximum measuring error of 0.01 ¢8, be approximately
60 dB greater {approximately 40 dB for 0.1 @B error) than the attenuation to be measured if the
most unfavorable phase angle between the measured voltage and error veltage is assumed.

The magnitude of the return lmpedance 25 is approximately 40 Q over a wide frequency range,

1} In literature, " and r, are called "coupling resistances” in the case of coaxial
cables, plugs, etc. and are definied as follows;
Coupling resistance =
¥oltage drop on the outside of the outer conductor
Curreat on the inside of the cuter conductor

Coupling resistance i':'_

Voltage drop on the inside of the outer conductor -
Current on the outside of the outer conductor & e
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5.2

1f: 1t s assumed that rl and fz are: each 10 my - this ts the value for the coupling resist-
ance of a goed double-screen coax1a1 cab?e with 2 length of :50 em- then the effective attenu-
ation with 7 = 76 (0 and zs =40 Q for the configuration shown 1n Frgure 5<1 can be calculated
to be 156 dB.

As the maximum attenuation which can be measured with the measuring set PS-19/5PM-19 is, for
example, 96 dB calculated with the above assumpiions leads to an additional inaccuracy of more
than .01 dB,

F5-19 SPM-15

5 T Rzl | o 1 rr i

[ ; " T = ] ‘ﬂ |

f v [ z {iz | u -

: f ‘ |r§ | ! r ‘ 23 tzm}_ :
Ygy O 0} "

L I E_{___ — o d

5

figure 5-1 Measuring high attenuation values

EXTERNAL REGULATION ©OF THE GENERATOR ODUTPUT

LEVEL

The output level of the P55-19 or P$-19 can be kept virtuwally constant over the whole frequency
range with the aid of the miliiwatt power meter EPM-1. In this case, the £PM-1 15 used as an
AGC ampliffer and forms, together with the generator, a closed control toop.

Lontrol
voltage
output Test probe TK-10
e o EpM-1 1€ _ — I
Calibration level meter e.o. h?fmgnic trap o
irl e
P§5-19 Measuring cable ) ik
' & LS = - ,’Q_,U = | T~comnector
P5-19 T
I 75
Lid

Test object

Short
connection 3- >< C

870:8 '

Figure 5.2  Test configuration for external level regulation

In the measuring example in Figure 5-2, the generator signal is connected via a low-pass filter,
which acts as a hammonic block, to the test ebject, A T connector feeds the generator tevel of
approximately 6 ditm equally to the unit to be tasted and to the test probe TK-10 of the mitli.
watt power meter, A DU voltage which is proportional to the deviation from the required value
available at the control voltage output of the EPM-1 is connected to the input “external level
regulation” of the generator Lo control its output level, This system provides an extremely
accurate level at the input to the test object, the level being independent of the frequency,
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The system also compensates for errors due to the insertion Yoss and non-linearity of the Yow-
pass filter, due to the measuring cables, and due to reflection at conmection points, The
residual error is determined only by the frequency response of the test probe, the regulation
error of the £PM-1, and the unbalance of the T consnector,

The magnitude of the test signal at the input to the test cbiect can be adjusted precisely and
continously by varying the reference voltage at the £PM-1 {potentiometer £ 304).

In order to obtain constant output voltages of 0 d§ or +10 ¢B, a suitable attenuator must be
connected to the measuring probe in order to match the level. If only levels consider-

ably below O dBm are permissible for the unit under test, a 75 § variable attenuator set to a
suitable value can be connected to the test object, This configuration is advisable only if the
variable attenuator 1s extremely precise, as {ts intrinsic errors are not compensated by the
above circuit.

Note: When the PS-19 s remcte-controlled by the SPM-19 {cf. Sectien 4.11) with the data cable
in, the level generator is blanked for a short time while the receiver is being blanked,
If the £PM-1 is used to externally regulate the send level, then, under these circum-
stances, the function will only operate correctly when the automatic calibration factlity
of the Tevel meter 1s switched of f, or the connection to the digital interface is removed
(Flashing error message 2--005).

5.3 ABRIODGED OPERATING I NSTRUCTIONS FOR THE PS-19/SPM-1G/
$6-4 FOR MEASUREMENTS WITH FREQUENGCY OFFSET

the following sections only describe these settings which are required in addition to the basic
setup. The basic setup {send level, ZO, bandwidth etc.} s fully described in the operating
instructions. The best result-display is obtained on the 5G-4 Storage Display Unit.

5.3.1  SWEEP WITH FREQUENCY OFFSET

5.3.1.1 Measuresent setup

¥ 366
48]
128 151 1 {se1 [ty
¥ S
[0TSR P SE— » % BERECTIRU I L L | PN T
— e S—
IEC
Level generator Level meter Storage display unit

5.3.1.2  Settings

$6-4

- SCALE MENY [2} off
- Current trace "A" on
- “MODE" £7] (8] {8] off
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Codirectional sweep ) Contrad%rectiona! sweep
fstart < Tstop SPH-19: Torant < Toron
PS03t Tormpr ” Fstop

STARY

sef. P5-19 SPR-19

MEMORY function [6]
E- must be switched off
] Humerical entry for
I fraquency {(kMz or HHz)
f
|
|
|
|
| Max. speed of frequency
[ change (gutde Yines)
]Sweep time > 1 si | Sweep time Bandwidth | Af/ 4t
as pPs-19
! 25 Hz <20 kHz/s
| 400 Hz < 200 kHz/s
1.74 kHz <1 MHz/s
' 3.1 khHz <10 MHz/s
SHEER 1 W\ e e o =

START: =< _ SWEEP [ WAN Watt for two sweeps

STOP: | EXT fSTAR?

Repeat after previous §T0P

PS-19: lfs'{ART H EXT. H SWEEP l\/\/\
SPH-19: start with A

f&Do not alter any settings on the SPM-19 or PS-19 when sweeping is in progress

5.3.2 AUTOMATIC STEP MEASUREMENTS WITH FREQUENCY OFFSETY

5.3.2.1 Measurement setup

as 5,3.1.1 {coax cable -10 MHz- not required)

5.3.2,2 Settings

36-4

- SCALE MENU 12] off
- Current trace "A" on
- MODE [7] 18] [9] eoff
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Codirectional stepping Contradirectional stepping
Fsrart < fstop SPM-19: Topapt < Tsrop
PS-18: firaar > Tstop

Set SPN-19

[ri::::] MEMORY function [6]
must De off
Numerical entry for
frequency (kHz or MHz)

e e e - Repeat

AT
step

START: — Device makes ore measuring cycle”

Enable:

{(for entry)

1) A_periodic measurement cycle
can be carried out if the following key sequence 1s entered on the $PM-19 before the start of
the run:

MEM 6000 RCL WEM
STOP via fS?ART ke
r f" key {in this case repeat is erased)

[&l}o not alter any settings on the SPM-19 or Ps-l‘}ﬂ
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