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"AUTO STEP" mode
(Paragraphs 4.8.3.2, 4.10.5.b, 4.10.8)

The send frequency in this mode is stepped through once from f GOM at the presel-

START STOP
ected step width of fSTEP' It is important that the Level Generator is at f as start-
ing frequency before the mode is initiated.

START

The automatic stepping mode can be run through any number of times when the following pushbut-
tons are depressed before the AUTO STEP mode is initiated:

depress fSTART
% IIMEM" "6000" IIRCL"
depress "MEM" (MEM-LED not 1it)L)

depress "AUTO STEP"

The frequency steps periodically from the start to the stop frequency.

The run can be interrupted by

depression of the "MAN" pushbutton

or

depression of either fSTART or fSTOP (halting at the start or stop frequency)

The periodic frequency stepping is cancelled by depression of an “f" pushbutton,

above the line, "depress 'AUTO STEP' pushbutton":

‘fSTART" (sets the start frequency)

2) Table 4-6, insert the following line:
6000 Periodic automatic frequency stepping

Balanced measurements at high frequencies (BAL. I)

Balanced level measurements at frequencies above 10 MHz with BAL. I input must take into
account that the test cable between Generator and Receiver should be as short as possible
(<1 m) in order that the error introduced by cable attenuation is held as low as possible.

1) When measurements are made at stored fixed frequencies, "MEM" must remain switched on.
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INTRODUCTION

The level generator PS-19 is a heterodyne generator which is characterized by its wide frequency
range, its high frequency and level accuracy, ease of use and compact construction. The use of mo-
dern integrated circuits and of a microcomputer achieves a high degree of accuracy and ease of use.

The frequency range of the unit extends, when the unbalanced output is used, from 80 Hz to 25 MHz,
while the balanced outputs are designed for the frequency ranges up to 620 kHz and 14 MHz. This
means that the level generator can be used equally well for development, production, installation
and maintenance of carrier frequency systems with up to 3600 speech channels, for measurements in
the lTower multiplex range of single sideband radio Tink systems, and for measurements in single
telephone channels. Due to its remote control facilities, it can also be used as a component of an
automatic measuring set. Depending on the measuring task, the frequency of the PS-19 can be set
digitally over the whole range by means of a keypad (resolution 0.1 Hz) or tuned continuously with a
resolution of 1 Hz. In addition, any required frequency increment can be entered and the output fre-
quency stepped in equal frequency increments, e.g. to match the channel spacing, either by hand or
automatically. For repetitive measurements at fixed frequencies, up to 100 fixed frequencies can be
stored via the keypad and recalled randomly or sequentially. Further fixed frequencies can addition-
ally be stored in a customer-specific EPROM, if this is required. Regardless of the type of fre-
quency tuning used, the built-in synthesizer guarantees high stability and accuracy of the output
frequency.

The output level of the unit can be set digitally via the keypad or step-by-step in increments of
0.1 dB. Depending on the calibration method selected for the PS-19, the absolute power level (dBm)
or voltage level (dB) is displayed. For measurements on transmission systems, it is also possible to
enter the level in dBm0 or dBO, and the relative level (dBr) of the test point.

The output Tevel is kept constant at the selected value by an internal AGC amplifier. In the case
of long connecting leads, attenuation and matching errors can be eliminated by connecting the con-
trol voltage of the milliwatt power meter EPM-1, which can be used as an AGC amplifier, to the con-

trol vo)tage input of the PS-19. In this case, the PS-19 can also be used as a standard level ge-
nerator for output levels of 0 dBm or 0 dB.

The output impedance of the unbalanced output is 75 Ohm. For measurements on balanced test objects,
two outputs with switchable output impedances of approximately O Ohm, 150 Ohm or 600 Ohm (80 Hz to
620 kHz), and 124 Ohm or 150 Ohm (60 kHz to 14 MHz) are available.

The level generator PS-19 can be combined with the level meter SPM-19 (SPM-18) to form a complete
level measuring set, which permits measurement of gains and losses.

If the generator and receiver are installed together, the frequency of the two units can be syn-
chronized by means of an auxiliary connection, and greatly simplifies operation of the sets. For
this type of operation, the low-cost send section PSS-19 without the built-in synthesizer is avail-
able.

The combined PS-19/SPM-19 also permits measurements to be carried out with frequency offset, e.g.
when testing frequency converters.

In the case, the level generator PS-19 is controlled by the level meter such that the output and
receive frequencies are offset by the required amount in the appropriate direction. Single frequency
and sweep frequency measurements are possible with this combination.

A further electronic circuit provides automatic "soft" blanking of the output level when the fre-
quency changes. This prevents interference with the transmission system when carrying out measure-
ments in gaps between channels. The output level can be blanked permanently by means of a second
pushbutton.



The version BN 870/02 permits operation of the PS-19 as a sweep frequency generator, which permits a
frequency sweep with a continuous phase relationship, even when sweeping rapidly. Depending on the
application, the two limit frequencies, or the center frequency and the deviation can be entered
digitally and with crystal accuracy. When used together with a wide band receiver (e.g. SGP-21),

discriminator (SGD-21) and display unit SG-2, the level generator can be used to check the alignment

of CF transmission paths. In the case of loop measurements, it is possible to use the X voltage
output instead of a discriminator, this output providing a deflection voltage for a plotter or a
display unit which is proportional to the sweep deviation.

A large number of measuring tasks are particularly easy to execute if the operator utilizes the
facility of storing and recalling complete equipment setups (PSS-19 via SPM-19) in addition to the
fixed frequencies (PS-19 only). Depression of a pushbutton (address recall) is sufficient to set the
unit to previously selected measuring conditions for a specific measuring task. The memory for these
equipment setups is equipped with a buffer battery in order to retain the stored data if the mains
power fails or is switched off.

A1l important functions of the PS-19 can, as an option, be controlled from an external computer by
the internationally standardized IEC bus interface <IEC 625>1). By addition of further units such

as the level meter SPM-19, measuring point switch or external memory systems, high performance,
automatic measuring sets can be constructed. A printer record with the generator data can be printed
by a measuring set consisting of PS-19, or PSS-19 and SPM-19, and printer, if the IEC interface in
the level meter is replaced by the V.24/V.28 printer interface.

In spite of the large number of functions, it was possible to install the PS-19 and PSS-19 units in
relatively flat cases. The connections, controls and indicators are arranged in a clear manner on an
easy-to-use front panel. LEDs above or alongside the control pushbuttons indicate to the user which
functions are currently selected. The units are available as bench top units or as inserts for 19"
racks. Front and rear covers are available to provide dust and splash-proof protection during trans-
port and storage.

The same frequency range as the level generator PS-19 is also covered by the simpler level genera-
tor PS-18, which has no remote control facility. The measuring set structures of Series 18 and 19
and the characteristics of the two level generators are shown in the following summary.

Level generator Level meter Additional units Characteristics of level generator

Manually controlled level generator

Quartz stabilized frequency tuning
PS-18 SPM -18 Remote tuning by SPM-18/19

Sweep frequency operation

With SPM-19 (BN 829/02)

_/\ SG- 4 Microprocessor control

Manual or automatic, quartz stabilized
frequency tuning (PS-19)

Display unit for sweep

For same transmit frequency and measurements
PSS-19 ®—and receive frequency
Memory for 100 fixed freguencies

(PS-19) and 10 complete equipment setups

SPM-19 Computer (freely programmable)
Version PS-19 with sweep frequency section (BN 870/02)

Remote control of all functions
F different Remote control of measuring set =

PS-19 tg;n:;?i ::d recs?Se __r via IEC (IEEE) interface Frequency offset measurements with SPM-19
frequencies

Additional features:

Printer Interface bus board for remote control

Additional fixed frequencies (PS-19) and equipment
setups (EPROM) in accordance with customers requirements

Test set up structures of series 18 and 19 Printout of frequency and level
Frequency range (50) 80 Hz to 25 MHz via V.24/V.28 interface

870:2

1) Connection to the IEEE Bus (IEEE Standard 488) with external adapter
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1 SPECIFICATIONS

1.1

FREQUENCY

1.1.1

FREQUENCY RANGE

Coaxial oULPUt 75 Q ceececscscsssescscsscsssscecesscsesssscsassssssssscsesscccece 80 HZ to 25 MHz
Balanced output 124 Q/150 Q cccecocscsccscccsccsssccsenccssascscsssssscssccnces 60 kHZ to 14 MHz
Balanced output 0 Q/150 Q/600 © ceseccccscsocccsscssssscsscssassssssssscssscsns 80 HZ t0 620 kHz

1.1.2

FREQUENCY DISPLAY (PS=19) cceescosccsccccecresccscsccccsccsscccsccsscssesosssssesss 9 digits

ReSOTULTON covsosissnsssesasisssssssnsssossssiassnssvssessesssnsssosssssvessnsnncsssses Dol HZ

1.1.3

FREQUENCY TUNING

PS-19:

Smallest tuning step; d1gital seeensesecnecorenssivnsonsanesasneanssenssvenssssssssonsssse 0ol

digital with keypad;

in frequency steps with direction pushbuttons (jnput of increment with keypad);
pseudo-continuous with knob over complete frequency range, switchable between

coarse and fine tuning;

recall 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 internal synthesizer is switched off,

1)

Hz

pseudo-continuous, fiNe cececscscscscsscsccscsssssscscccccccccsvesscccssssssssssssssssscccs 1 HZ

COArSE cocceovsvcossscscsgscecsoscsscoscscsssoscoscnssasssssssssssssscee 100 HZ

PS§S-19:

1.1.4

Frequency is set on the receiver SPM-18 or SPM-19

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 cesssessesnevserssansosasossoevessnsseveeass 0035 0:l; 0:35 oo 300 s

When the automatic generator blanking circuit is switched on, the
selected step time is increased

in the frequency range 80 Hz £t0 < 10 KHZ scccocaccacscesccssoscssccassscsscscssssssscas < 270 MS
in the frequency range 10 kHz t0 256 MHZ ccccscoccsccssoccssssscsscssssasssoscsssssssase < 120 M

1) digital frequency adjustment
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1.1.4.2 Auto-step with frequency offset between generator and receiver

The frequency limits and increment steps are set as described in 1.1.4.1 on the generator PS-19
and on the receiver SPM-19 (Series C ...). Frequency stepping in the same or opposite directions
is possible by setting suitable frequency limits on the PS-19.

Step synchronization, and start and stop of the frequency sequence are determined from the
receiver SPM-19; the step time is set only on the receiver.

If automatic generator blanking is selected on the PS-19, the step time set on the receiver
SPM-19 is increased as described in 1.1.4.1.

1.1.4.3 Sweeping the generator frequency (Version 870/02 only)

The sweep limits are set by entering the start and stop frequency or the center frequency and
sweep deviation on the keypad,

Sweep: Periodic (triangular) or single sweep

Sequence duration (fSTART'-"fSTOP) adjustable eeeecassnssnasssssens: 0e035: 0el; 063, oo 5 300 S

Minimum permissible sweep duration (max. sweep frequency)
for fSTART > B0 KHZ seercoccrccsscocossossccscssssssssnsssssssssssnssscssess 0,03 5 (¥ 16 HZ)
> 10 KHZ ccessessescccccssssossrecsccscossssssscsssnsscnsrsessesses 0ol S (¥ 5 HZ)

LAY L | ] | SRS pm——— . Y W
Additional adjustment facility ecececccosscecsccccsssccccccssscscsssscceas Manual sweep with knob

Frequency resolution for manual sweep
sweep Width Af < 3 KHZ ceceecsccscacccsscccccssasssscccccssscsacssssscscsassascessses 0ol Hz
sweep Width 3 KHZ < Af < 10 KHZ secesesesccscscccascccccscscsssscscsssccsnccscscsccse 0.3 HZ
sweep WIdEN A > 10 KHZ ssssveosivisssvisssvnissvsicosssossssiosssssssssiopesssasessens 1 HZ

1.1.4.4 Sweep frequency operation with frequency offset between generator and receiver

The sweep limits are set separately on the PS-19 and SPM-19 (Series C ...) with the same
frequency deviation and the same sweep sequence duration.

Sweeping in the same or in opposite directions is possible by selecting suitable start and stop
frequencies on the PS-19. Start-stop and synchronization of the sweep sequence controlled by the
SPM-19.

1.1.6 ERROR LIMITS OF THE TUNED FREQUENCY ccccccccscccccssscccccsssacaccsssccsssssscsss + 3 X 10"7

with additional option BN 865/00.03 cccccccsccsscsccscccccssssssscsssssssssssssssscss + 1 X 10'7

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 OUTPUT LEVEL

1.2.1  SIGNAL SHAPE ccevescccccsscssssssecccssccssscccsscsccsscssccsccsssssscssssscssssssSinusoidal

1.2.2 LEVEL DISPLAY

- rms, 3-digit FILED display with sign, resolution .seeececcscccosccssscssssssccsssssssses 0.1 dB
- as power level (dBm) referred tO ceceececccccccccccscoccsccssssssssssssssssscscscssssssssss 1 MW
- as voltage level (dB) referred t0 seseeccsscsssccscssssocssssssssssscrsssscsssssssces 07746 V
- as dBm0, dBO referred to a "relative" level (dBr) which 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 in dBm0 (dBO) and dBr corre-

spond to the Timits Pmin and Pna of the level range (as specified in Section 1.2.4).

X

1.2.3  LEVEL SETTING

on keypad, resolution ssssseeve soniani sasessseasssnnsossvesesessssusessnsvisonsvsssassees 01 dB

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

1.2.4  LEVEL RANGE

at Zin = Loyt = Zg OF Zjp = 0, Zoyg = I

in
ZO Zin Power level Voltage level
Output Pin Pax Pnin Pnax
Coaxijal 75 Q Z0 -74.9 to +10.0 dBm -83.9 to + 1.0 dB
124 Q Z0 -75.3 to + 9.6 dBm
Balanced I 0 -82.2 to + 2.7 dB
150 @ Z -76.2 to + 8.7 dBm
150 Q a4 -77.9 to +17  dBm -83.9 to +11  dB
1) 0 =72  to +22.9 dBm -78 to +16.9 dB
Balanced I1 0
600 Q z -83.9 to +11 dBm -83.9 to +11 dB
0 -77.9 to +17  dBm -77.9 to +17 dB

1,2.5 ERROR _LIMITS OF THE OUTPUT LEVEL

1.2.5.1 Error limit at f = 20 kHz and 200 kHz and Z“1 = Zout = Z0 or Zin = 0 and Zout =17

0
Qutput Pmin -29.9 -19.9 Pmax ggm
75 Q, coaxial 20 kHz +0.15 10.1 0.1
124 Q, 150 Q, balanced | 200 kHz +0.15 +0.1
150 Q, 600 @, balanced 20 kHz +0.18 +0.15

(Table values in dB)

1) output level for all Z values at f < 200 Hz: < 0 dB/dBm
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1.2.5.2 Variation of output level with frequency
at Zin = Zoyp OF Zijp = 00 Zoyg = Ly
Qutput 80 Hz 200 Hz 1 kHz 60 kHz 100 kHz 620 kHz 5 MHz 14 MHz 25 MHz
Reference
75 Q, coaxial 20 kHz | +0.25 | #0.1 +0.08 +0.1
124 Q, 150 Q balanced 200 kHz —_ +0.15 +0.2 —_
150 Q, 600 Q balanced 20 kHz | +0.251 +0.15 +0.13 40.25 —_
(Table values in dB)
1.2.5.3 Qverall Error
at Zyy = Loyt = I OF Zjp = 0, Zyy = Iy

(the partial errors 1.2.5.1 and 1.2,5.2 are included)

OQutput Level 80 Hz 200 Hz 1 kHz 60 kHz 100 kHz 620 kHz 5 MHz 14 MHz 25 MHz
dBm
> -19.9 go 40.2
75 Q coax. 10.4
dBm
2 -20.0 4p +0.25
dBm
> -19.9 g 40.3
124 Q, 150 Q bal. — -
dBm
< -20.0
- a 40.35
150 Q, 600 Q balanced +0.451) 40,35 40,45 -

1.3 MEASURING OUTPUTS

1.3.1  COAXIAL OUTPUT

unbalanced, tied to ground, convertible to
all common Socket LYPES cepcencecsccssccsacsssancscssscscscscrssesssssrsssones Versacon(:)System

Output TMPedanCe sececeeccsccccsrcssssscscccscscssscssersssrcscssssssecccssscssseccsssssscce /9 Q
Return loss at f = 5 MHz, send levels < -5 dBm (< ~15 dB) cececcscocccccscscsasasscsasss > 34 dB
Frequency range cccseccocscoccsosoosocccscoscncocssascscsssssccssscccscsscccssse 80 HZ L0 25 MHz

Balanced output 124 Q/150 Q

Balanced, Floating ssssvessssessssvisssspasrssnapsnoyarsnssserssessnwsssnavanses 3-pin CF socket
Qutput impedance, switchable ...t.................................................. 124 @, 150 Q
Return loss at f = 1 MHz, send levels < -5 dBm (< -15 dB) ecocccccccsccssssosccsccscscss > 34 dB
Frequency range .coccessooscessssoscssscsoscscscosscssscosesssssscssssscssscsace 60 KHZ to 14 MHZ
Signal balance ratio in accordance with CCITT 0.121 at f = 60 kHz t0 14 MHZcecoocooocooss > 40 dB

1) for output levels < 0 dB/dBm



Balanced output, 150 Q/600 Q

Balanced, f10atiNg scosccosscosscossssssscsssossscsassscssscsssssssscsssssssssss 3=-pin CF socket
Output impedance, switchable ceceecoscssscocssssssssssssssssssssas approximately 0 Q, 150 Q, 600 Q
Return 10ss at f = 20 KHZ ceccoecrvecvescccoccscscscscscscscssscscscosssccssscscsssessss > 34 dB
Frequency range ecececccccccessscccscsssscssscssssssccscsssssssossssssssssscssss 80 HZ to 620 kHz
Signal balance ratio in accordance with CCITT 0.121

at f = 80 HZ £0 620 KHZ eeeausessnososascosasssssscssnsscsssssossssssasssasassasssscsses > 40 dB

1.4 SPECTRAL PURITY OF THE OUTPUT VOLTAGE

ak Zin = Zout = Z0 or zin =0, Zout : ZO
1.4,1  HARMONIC RATIO
Qutput Fundamental frequency Output level 4 and a3
800 Hz to 25 MHz 1) > 50 dB
75 Q, coaxial P ; to P
200 Hz to 25 MHz LU > 48 dB
1)
124 Q, 150 Q, balanced | 60 kHz to 14 MHz Pmin to Pmax > 50 dB
800 Hz to 100 kHz 1) > 50 dB
150 @, 600 @, balanced P i to P
200 Hz to 620 kHz min o max > 44 dB

1.4.2  NON-HARMONIC NOISE VOLTAGE

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

1.4.3 NOISE

1.4.3.1 Coaxial output and 124/150 Q balanced output

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 signal of
> 200 HZ socecosocsossocscsscsscsscsscscsssoaccoccscsccscoacsacssssacsssscsscsacsccsce > 95 dB

B 105 RHAE  womninm mowsevi.wcecmoess o o o s A WSRO SRS IR St b s s s was, . 1110 i

> 200 KHZ eeuveeocnncconncsonncooansscasnscssnssosnssssnascosnnscsnssoas > 128 dB (> 110 dB)

1.4.3.2 Balanced output 150/600 Q

Signal-to-noise ratio referred to 1 Hz bandwidth for output frequency > 10 kHz (200 Hz to

10 kHz) at a frequency offset from the wanted signal of
> 200 HZ soceocococcocsoasacscoscscacsssasscssscsasacssscsssscsssasssscascss > 95 dB (> 85 dB)
> 15 KHZ coceccscecsccscssscscsccsoscscsssacssscsssscsssssssscssscsscssass > 105 dB (> 85 dB)

1) See Section 1.2.4 for level ranges
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1.4.4  GENERATOR BLANKING

- by means of pushbutton, blanking attenuation ec.ceeceocccocccsscscscsssssssssssscscses > 80 dB
- automatically each time frequency changes, blanking attenuation cececceccscsccocscsccas > 70 dB

The output level is switched on and of f "softly".
The output impedance of the generator remains unchanged.

15 STORAGE OF FIXED FREQUENCIES AND COMPLETE FRONT
PANEL SETUPS

PS-19 PSS-19
programmed by W&G to
customer's specifications 100 -
Fixed frequencies
Input and modification
by a keypad *) 100 -

programmed by W&G to
Complete front customer's specifications 40 40
panel setups

Input and modification
by a keypad *) 10 11

16 TEC BUS CONNECTION FOR REMOTE CONTROL

with Option BN 853/05

Level generator PS-19:

A1l equipment functions can be remotely controlled by means of the <IEC 625> interface bus
connector on the rear of the unit.

Manual settings of output level and frequency can be interrogated.

Switching between manual and remote control by means of a pushbutton.

Send section PSS-19:
A11 equipment functons can be remotely controlled via the IEC BUS connector on the SPM-19.

Manual setting of the output level can also be interrogated via this path.

Switching between manual and remote control on the SPM-19.

*) Retention of stored data in case of mains failure coeecccaccoacccccccccccsoss APProX. 30 days
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1.7 ADDITIONAL INPUTS AND OUTPUTS

1.7.1 INPUT FOR EXTERNAL STANDARD-FREQUENCY

CONNECLOr ceeceeccscossocceccscsssscscscssssscsscssoscsssscscsssssscsscsssssscs Versacon(:)System

PS-19

FrequencCy ceeeeceseccccsccscocsscscseossccsssscssssosssscasscsssssscssssssssess 1, 2, 5 OF 10 MHz

LeVel ceececscescsscsscscescscsssosssessscssssscssscssesscsssssscssccscssccssccss ~20 B to 0 dB

Input iMPedanCe cecececcccecssccccccsssssccsscocssssccsssncscsssrcsssccssssscccscsscsssscncss 75 Q

PSS-19

FreqUenCy cccceccccccccccocccocscsoscassscossoscccsscosasscasoscssosssccsssvcssscsssnscsse 10 MHZ
LeVel ssessevosssssosssnsssssisssessssssscsssnsssossssssnsesansssannasasvsessss =25 dB t0 =10 dB

Input TMPedancCe cececcsscccccssscsecsssssscscscscssssssssssscscssscsssssssessessccsssssscccccs /5 Q

1.7.2 __OUTPUT FOR STANDARD FREQUENCY (PS-19)

CONNECLOr ceeescccccccaccccscccssscsscsscsssssccsscsscscsssonsscsssscssssssnce Versacon(:)system
FrequencCy ceeeccccccccccccvcessccsccscscsscsscssccsssssssssssssscssscssssssssscccsssssssse 10 MHZ

Level into 75 Q 10ad cececcococsccscscscacscsacscscscsoscsscscsssasasscscsssssscscs ~10 dB +3 dB

1.7.3  INPUT FOR REMOTE TUNING FREQUENCY

CONNECLOr cecescccscccsccsscssscccssscsscscscssscsvsccesscscsccsssscscsssncncse Versacon(:)System
FrequUenCy ecccecccescccoccsscscasossccssssssssssssscsssssssssscsscecscccscoscsssee 40 MiZ to 65 MHZ
Level cococscescscoscscscscsccsosoacscscsocococscsososssacscsccscscscscsssssscsssse ~15 dB +4 dB

Input: IMpedance seseessescesroesrssssensnssnonsssrnsssasesssarssesssssvsssesosessssessssaes 15 Q

1.7.4  INPUT FOR EXTERNAL AMPLITUDE CONTROL cccccccscocccsscccccscsscsssssssscsss 3-pin CF connector

CONtrol range ccececscscccscscccscascsssocoscsscsocsccscoasvnsosscssscsscscsscsasss aPProX. + 1 dB
Control voltage cceecscccccsacscoscoscsscsccccsssssssassssssscsssesssssscs APProXe 1.3 V + 0.7 V

Input IMPedance scsecccecsccssssssressssssscsscssensssassscessssssosssssssssessssssdPpProxXxe 30 kQ

17,5 X OUTPUT (PS=19) coceccccccsoooccssssosssscssssssscsoosssssscsssasscsssssase 3=-PiN CF socket

DC output voltage proportional to frequency within the start and stop frequency limits.

Open circuit voltage at start frequency ceeceececcsscscssccsccsscssosssssssssscsscss =205 V + 5%
at stop frequency cecccecsccsccscescsccscosccscnscoscssssssssssse 2.5 V + 5%
Output resistanCecccecccssccsccssssscsccsossssccosscosssssscocosassscsosssssssscassssscsccsas D KQ

1.7.6  DIGITAL INTERFACE cccococccosccccccccsssscccssssssssscnsssssssssas 24=pin Amphenol connector

Control connector to SPM-19
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1.8

POWER SUPPLIES AND AMBIENT CONDITIONS

1.8.

A1l error limits specified in the above specifications are valid for the rated ranges of use of
the influence quantities specified here, unless otherwise specified, and after a warm-up period
of 15 minutes.

1 POWER SUPPLIES

1.8,

Level generator PS-19

Mains voltage range without switching,

Rated range of USE ccevevervsncsncas ST SRS § ATEEE paTEie B0 serscscescsscssesecses 36 V to 261 V
Mains frequency, rated range Of USE .seeeseeececssreessocossssssssscsssnnscssss 47.5 Hz to 63 Hz
Current consumption I oo vevueirennnees Ceersescesicesitetatserasinaes R .
Power cONSUMPEION i« suisine o sivisins swiniaie s pisioins siniaieie eoieimins ssisis sinieiains Siaisisse sTaiainle s Wieioisss Snivses approx. 50 W
Safety class in accordance with IEC 348 and VDE 0411 ..ceeeeveconnnnns oioie oinieaies simieine o inieie'e poisie ]

Send section PSS-19

Mains voltage nominal operating ranges «cecocececcososssscccossssssccsssssscsncs 96,5 V to 121 V
103 vV to 129 V

111.5 V to 140 V

193 V to 242 V

199 V to 250 V

208 V to 261 V

Mains frequency, rated range Of USE ceeeeeevvesocsssscscosossssssssssssssscocas 47.5 Hz to 63 Hz
Power cONSUMPLION «oeceecoocrcrsasesrssscrsssscccoreccacccscscrsssscccssccvensseees APProx. 45 VA
Safety class in accordance with IEC 348 and VDE 0411 ...... s e weines peninisie snisieie susises iaie oo waime 1

2 OPERATING CONDITIONS

1.9

Ambient temperature

RAted range Of USE «eueeocescsesaonssosassssccssacassorasasssasssscnsscssssencssss +5°C to +40°C
Storage and transport range ....eeeeseesceccsccsccscsssasesscescessesssscsscssess =40°C to +70°C
Radio frequency interference suppression in accordance with Vfg, 526/1979

issued by the Federal German Post Office

DIMENSIONS, WEIGHT

Level generator PS-19
Dimensions in mm

Bench unit 19" chassis (DIN 41 494)

Width with handles «vvveeeveennees 477 Chassis width ..... &6 binigied spiniae b agieie o nie: 303
Overall hefght «ccevsecceonseosses 199 Chassis height (4 U) vevveeevvnreneeees 175
Depth with handles ..icvevveeans .. 434 DEPLh coersnencrnvmosvssoserssssenasose 379
19" ‘conversion: Kt i « s somes snemg vamens S WaTe.e RTINS B e 0.8 950.08 saiees smaina s satess weee BN 700700.04

Weight ....... o SRIBICE § SioRIe & NS 8 teecsecereessscsttesartesscsasssssessssesssscsssss APProx. 18 kg



Send section PSS-19
Dimensions in mm

Bench top unit 19" chassis (DIN 41 494)

Width with handles ccecscoccccccss 477 Chassis Width ccececcosccsccssssssscsss 443
Overall height ceeccsssccccccccsss 155 Chassis height (3 U) eeecocecccscssscsse 131
Depth with handles .eeseccccscssss 434 DEPER ceceivospoonsiosonosvossnssssenss 379

19" conversion Kit ecececseseccccccsssssscssssssssscsscssssssescascssssascsccscssse BN 700/00.03

WEeigNt ceccecccccccscscsscessrecsssccssncsssscsccssscscsscsoccsssccssscscccnccccces APProx. 14 kg

1.10 0OPTIONS

1.10.1  STANDARD-FREQUENCY OSCILLATOR FOR PS-19, BN 856/00.03
with increased aCCUracy ccecccocccccccccsssscssocscscoscssscssscssccssscsasossssssscsss + 1 X 10”7

1.10.2  EPROM FOR PS-19, BN 870/00.01

Memory for 100 fixed frequencies and 40 setups in accordance with customer's specification
(please request order form No. 5/785a, b)

1.10.3 _EPROM FOR PSS-19, BN 871/00.01

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

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

For PS-19, for remote control of all equipment functions. (Remote control of PSS-19 is carried
out via SPM-19)

Connection to the IEEE bus via connector S 834.
Interface functions cecececcccccccccccscccsssss SHl, AHl, T6, L4, SR1, RL1, PP2, DC1, DT1, CO, El
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1,11  ORDERING INFORMATION
Level generator PS-19* BN 870/01
Level generator PS-19*, with sweep section BN 870/02
Level generator PS-19*, with fixed frequency programs (for German PTT) BN 870/05
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 PS-19 BN 853/05
with adapter plug <IEC 625>/1EEE 488 (S 834)
EPROM for PS-191) BN 870/00.01
EPROM for Pss-19) BN 871/00.01
Accessories (at extra cost)
Milliwatt power meter EPM-IZ); 0; 10 Hz to 300 MHz BN 564/00
Cable for connecting the PS-19 to the SPM-19, 24-pin, 650 cm K 366
Connection cable for interface bus <IEC 625>
120 cm K 343
200 cm K 344
Front and rear covers SD-4 for PS-19 (1 set) BN 700/00.24
SD-3 for PSS-19 (1 set) BN 700/00.23
19" conversion kit for PS-19 BN 700/00.04
for PSS-19 BN 700/00.03
Transport containers TPK-4 for PS-19 BN 626/10
TPK-3 for PSS-19 BN 626/09
Transport case TPG-4 for PS-19 BN 621/04
TPG-43 for PSS-19 BN 621/43

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

1) Specify the required fixed frequencies (PS-19) and setups with order form No. 5/785a, b

2) See EPM-1 specification sheet

- We reserve the right to modify specifications without notice -



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 generator output is included in
the error specified 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 = Z ). This is

also valid for a level generator (ou?put impedance =
load impedance = Zo)'

Bridging 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 Z/2
is expressed as ag» the bridging loss.

Zo
-
Vo Zo Ly
Zo r — =
| [
| | |
Vo, z [ L
!Zin[ P 0 l 2
! 1
i
oo
The pridging loss is defined as follows:

Bridging loss g = L2 - L1

Z
1 0

a, =20 1g | 1 +5 7

B 2 Z].n

Therefore, the bridging loss
caused by the high impedance
bridging a system terminated

is the level difference
level meter input
with Zo'

In every case, Zin:$> Zo’ which results in:
Vi

54,32
Z;

ag {dB]

n

For that reason, the specified value of a
ted to the value Z, (e.g. 600 Ohms) can bg’éasily
recalculated to yi%]d the value of G for the

value 22 (e.g. 900 Ohms): >

rela-

Impedance balance

ratio

The specifications given for the input or output bal-
ance are provided by the methods defined in CCITT
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 longitudinal 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 operational conditions in
most cases it is sufficient to measure and specify
the signal balance ratio only.
Thus, the specifications in this Operating Mannual
are provided by measurement of s i gn al
balance ratio. This is done through
emploment of an accurately center-tapped inductor
with both of the tightly-coupled half windings being
completely symmetrical. Each half represents 7Z/2.

Measurement of
Signal Balance

Generator | g

Center-tapped inductor— !

— Zil Vi
b, [ | |

c T
-+

Generator signal balance ratio is defined as:

¥y
g = 20 Tog — | [dB]
Yy
Measurement of Receiver
Signal Balance Ratio
a Receiver
c Zik

Vi
l

Generator Vo]tagé

| reading between
a and b

Receiver signal balance ratio is defined as:

¥
ag = 20 Tog —

(dB]

)

The dotted impedance, Z, is the input impedance of
the device under test. I[f 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 synthesizer, output section, and control section,
which includes the microcomputer with the control and indicator panel and some other assemb-
lies,

The send section PSS-19 does not include 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 MHz Oscillator Mixerand low-pass| — T T T 77T 3 r ‘‘‘‘‘‘‘‘ 7} Output:
= € coaxial;
4 ~ J 80 Hzto
G % i il b 25 MHz
1;2;5;10 MH __J : =pé Saeed
Standard freqz,» G ] A Automatic level n /Q/ ¢ ?2 quzto
oMz > ~ KZ ¥ % control amplifier B
1
o i L -' ~1 ¢ Balanced
Synthesizer ~ %'][a’-1 80 Hzto
. 7( G 1€ 620 kHz
External tunianrom 40 ... 65 MHz 20 kHz
Level Meter SPM-19/-18 L 0.1 dB/1dB Reference oscillato_rJ Output section _J|
External > T AT T
automatic amplitude control -é

/// Data and gddre:ss busr"f/ 7 / / % to SPM-19

a.c. power
drop out signal

FUsers 1
Front panel CPU Memory}  User's § Interface 4 =

960 261V
display keyboard 8085 ggm l psr-?_gggl IEC 625 ~

A

Figure 2-1 Simplified block diagram of level generator PS-19

2.1 SEND SECTION

2.,1.1  OUTPUT FREQUENCY GENERATION

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
65 MHz. The fixed frequency is generated in a phase-controlled LC oscillator, which is locked to
a standard frequency generated by the synthesizer or, in case of the PSS-19, an external stan-
dard frequency. As the fixed frequency corresponds to the first intermediate frequency of the
level meter SPM-19 or SPM-18, the generator and receiver can thus be tuned by means of a single
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 (in the PSS-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-19 is described in Section 2.2.

870:1
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2.1,2  LEVEL GENERATION (AGC AMPLIFIER)

The signal coming from the mixer is amplified in the AGC amplifier, where it is also adjusted

to a constant value by means of an AGC circuit. The control voltage is obtained by comparing the
signal voltage with a 20 kHz reference voltage. Fine adjustment of the output level is also
carried out 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 external AGC circuit can be established via the control voltage input of the AGC amplifier
for external level regulation, e.g, with the aid of the milliwatt power meter EPM-1.

2.1.3  OUTPUT PANEL

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

2.1.4  OUTPUT LEVEL BLANKING

The output level can be switched on and off, with a smooth transition in the AGC amplifier. In
order to achieve better blanking attenuation, the 40 MHz oscillator is 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 POWER SUPPLY UNIT

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

The send section PSS-19, in contrast, is equipped with a conventional power supply unit which
can be set to all common mains voltage values.

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

2.1.6  FREQUENCY TUNING

Frequency tuning is carried out digitally in BCD code in all operating modes. For pseudo-
continuous frequency tuning over a continuous range, a small DC generator (tacho-generator)
driven by a knob provides setting pulses to the internal counters via a following voltage-
frequency converter, The frequency information is passed to the frequency display and to the
synthesizer via display buffers.
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THE SYNTHESIZER IN THE PS-19

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

High frequency 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 control 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 fR

from the lTocking oscillator and the frequency f_ from the interpolation oscillator.

I
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 oscillator frequency is 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 is carried out in a single interpolation loop.
This operates with a 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 increments.

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

Fixed lreque‘n'cy 10MHz

T Timebase | T _} [ Locking 100R 1gc4ing osc. r'c'aﬁi:rﬂﬁg_ P |
Standard frequency osc. 10 Mz osc. I 39810647 MHz | | 0lo6SMHz |
1{5/10MHzG ! 10MHz G 100 | I I Control frequency
L=l |&= ! ) 7% oy 2 [=quiossmi
| LI (R N 1 M f (fr=fgefy)
20010 300kHz
(fr-fp)
Standard 1
12,5.10MHz frequency | 4
———== Synchron. n
Ext.standard frequency I
[ TS S, (. Il | S — S ) I SOV —— -
100kHz 0010300 kHz
T Dviderwith T T T ——_——m_teﬁcﬁﬁ_oﬁﬁ.___*___T
Frequency | 0fo 269 Miz .| | non-integral division ratio to 60MHz
information ' 10 1 1
(BCDcode) | 0to99999KkHz Oy P ;é
nm f 200
L .
| 5
L Interpolation loop B =
______________________________ [eo]

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

[1] P. Harzer: Frequenzsynthese in modernen PegelmeBpldtzen. NTZ, Vol. 33 (1980), Issue 2,
Pages 90-94
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2.3

As it is desired to adjust the interpolation frequency in 0.1 Hz steps, the 200:1 divider makes
it necessary to change the interpolation divider in steps of 200 Hz. For rapid reprogramming,
the output frequency of the interpolation divider is 100 kHz, This is compared in the phase me-
ter with the divided standard frequency. Frequency settings 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 into the
locking and interpolation dividers, or blocking of the carrier loop in the case of a so-called
interpolation exchange, permit a high spurious frequency rejection of the control signal.

The 100 kHz reference frequency and further synchronization frequencies are generated in the
time base. This consists mainly of the standard frequency oscillator and a 10 MHz crystal oscil-
lator with low harmonic values, which is 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 10"7 or1l x 10'7.

CONTROL SECTION WITH MICROCOMPUTER

The microcomputer consists of the central processing unit (CPU) - a type 8085 microprocessor

- the program memory (ROM), the main memory (RAM), and the input and output gates. The displays
and controls in the front panel 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 if the mains supply fails.

If required, an additional, customer-specific EPROM for fixed frequencies 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 section
PSS-19, which does not have the synthesizer, is 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 fault is detected,
the test sequence is stopped and the fault number is displayed.
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3 COMMISSIONING

3.1 UNPACKING THE UNIT

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

These packing materials guarantee that the unit arrives undamaged, even if 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 is to be shipped at a latter date. If the packing materials have been lost, please observe
the following instructions.

3.1.1  INSTRUCTIONS FOR SHIPPING

Shipping without damage can be achieved only by using suitably 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
16 mm thick
SoARNA 7y el 3 oezss STt D I F oo N o e a1 2,77 3 7o e

Hard padding fixed
to the unit by means
of adhesive tape

560mm

T R e T e N e 7 oyl Folding carton

h = height

Figure 3-1 Packing instructions

3.1.2  TRANSPORT IN THE TRANSPORT CONTAINER OR TRANSPORT CASE

The transport containers TPK-4 for the PS-19 or TPK-3 for the PSS-19 protects the unit against
dust and mechanical damage during low stress transportation (e.g. in a motor vehicle). It also
provides suitable splash protection. Additional protection of the inclined control panel can be
provided by fitting the rear cover SD-4 (SD-3) on the front of the PS-19 (PSS-19) before packing
it in the transport container. In the case of increased climatic or mechanical stresses (e.g.
rail or air transport), we recommend the use of the transport case TPG-4 (TPG-3), which protects
the units against extreme environmental effects.
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3.1.3 USE IN 19" RACKS

3.2

The case dimensions comply with DIN Standard 41 494 and the American Standard ASA C 83.9 "Racks
and front panels". The unit is thus suitable for installation in 19" racks, the only necessary
modification being extending the front panel dimensions by fitting two mounting brackets as
shown in Figure 3-2. The complete 19" conversion kit, including mounting screws, is available
under order No. BN 700/00.04 for the PS-19 of BN 700/00.03 for the PSS-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
|
|
|
|

Hinged support

19" mounting bracket

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

Caution: When installing in equipment cabinet, ensure that the upper limit is not exceeded (see
Section 3.2). Generally, the following measures are necessary:

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

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

SETTING UP THE UNTIT

The level generator PS-19 (PSS-19) can be operated at ambient temperatures between +5 and
+40°C. If used within larger systems, or if installed in racks, care must be taken that this
temperature range is not exceeded (e.g. by means of spacing between the varijous units, see Sec-
tion 3.1.3).
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For storage and transport, temperatures between -40 and +70°C are permissible. In this case, we
recommend that the controls and indicators be protected against mechanical damage, dust, and
splash water by fitting the transport covers SD-4 of SD-3, respectively (see Section 1.11,
ordering information) on the front and rear of the unit.

The front panel is angled for ease of use. In addition, the complete unit can be inclined
s1lightly by swinging out the supports mounted on the front feet. The level generator operates
reliably in both positions.

CONNECTING AND COMMISSIONING

3.4

Before switching on the level generator, establish the cable connections shown in Figure 3-3a
and 3-3b.

The send section PSS-19 can only be used together with a level meter SPM-18 or SPM-19, as the
control frequencies required for generation of the output frequencies are generated in the level
meter. A1l cables are included with the units.
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Figure 3-3a Level generator PS-19 Figure 3-3b  Send section PSS-19 with
(rear view) Jevel meter (rear view)

POWER SUPPLY

The power supply of the level generator PS-19 are provided by a switching power supply unit
which is mounted on the right side-wall of the unit. The PS-19 can be operated at mains voltages
between 96 and 261 V and at mains frequencies between 47.5 and 63 Hz. There are no range
switches.

The power supply unit of the send section PSS-19 is a switched mode power supply unit. With the
aid of the mains voltage selector J on the rear or the unit, the nominal values 110/117/127/
220/227/237 volt can be selected. When the PSS-19 leaves the factory, it is set to a mains volt-
age of 220 V.
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For operation with mains voltages of 110/117/127 V, the slow blow fuse G must be replaced (see
Section 3.4.1).

Use the enclosed mains cable for connecting the unit to the mains supply. The level generator
belongs to 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 connector on the rear of the unit, connect the
other end of the cable 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-
ing up period of 15 minutes.

1 CHANGING THE FUSE

3.5

a) Level generator PS-19
If the level and frequency displays remain blank and no LEDs light when the unit is switched on,
unscrew the fuse holder on the rear of the unit and check the fuse.

Fuses of type T 3.15 A (3.15 A, slow-blow) should always be used; two of these fuses are en-
closed with the unit in the accessory box K (rear of unit).

b) Send section PSS-19

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

If the level display remains blank and no LEDs light, 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 automatic 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 is successful, the symbols Q----- appear for a short period in the frequency
display, before the unit sets itself to the parameters, frequencies 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:

0--100 RAM fault

0--200 ROM fault

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:

0--1 RAM fault

0--2 ROM fault

If the test is successful, the symbols 0--- are momentarily displayed at the end of the test.



3.6

3-5

STANDARD SETUP

A11 setups are stored in a semiconductor memory, which is powered by a rechargeable battery if
the unit is switched off. For this reason, the last setup which was entered before switching off
the unit will appear again when the unit is 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 long period, the built-in battery may go flat,
which means that the stored information is lTost. In this case, the following standard setup is
automatically generated when the unit is switched on:

f = 0 kHz (PS-19)
fSTEP = 1,000 kHz (PS-19)
Output: Z =75 Q
Qutput level: -70 dBm/dB

Display "SWEEP OR STEP TIME" = 1s (PS-19)

During repairs, it may be necessary to disconnect 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.

Note; If a standard setup is transferred to the memory by means of a so-called "bootstrap in-
itialization" (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.



important Safety Instructions

A.C. power line voltage

The operating voitage of the instrument should be the same as
the a.c. line voltage, so check whether or not the two voltages
are equal.

Safety Class

This instrument is categorized as Safety Class | according to
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 receptacle that has a
third wire to ground, except in rooms that are particularly
certified otherwise. Any disconnection of the protective ground
conductor either inside or outside of the instrument is not per-
mitted.

Connection to measuring circuits presenting
hazards to personnel

Before the connection is made to a hazardous circuit, a
protective ground connection, for protection against the meas-
urement circuit, ought to 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.c. power con-
nection should be established first of all. if the measuring
circuit has an inherent protective ground conductor, then this
conductor must be connected to the enclosure before a con-
nection 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 occurs when

— the equipment shows external signs of damage

— the equipment no longer operates

— after being overstressed in any way (e.g. storage, transport)
so that the tolerable limits are exceeded.

Fuses

Only specified fuses are permitted for use.

Opening the Instrument

After the covers have been removed or when components are
removed with tools, certain components that operate with
applied voltage could be exposed. And also connection points
might be carrying a voltage.

Therefore, before the instrument is opened for inspection, all
voltage sources should be disconnected.

But sometimes calibration, maintenance or repairs require that
the instrumentbe open and operating with applied voltage. So
only experienced craftspersons who understand the dangers
associated with working on instruments that have exposed
voltage points should undertake the job.

Capacitors canretain a voltage charge even after the instru-
ment has been disconnected from voltage sources. Thus, the
circuit diagrams should be observed.

Repairs, Replacement of Components

Repairs must be done according to correct technical practice.
With that, particular attention must be paid to the character-
istics of construction. None of the safety precautions should

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

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

Safety Testing after Repair and Maintenance

Testingofthe protective ground conductorinthe
powercordfortheinstrument:

The resistance of the protective ground conductor shall be
measured. It should be <0.5 Q. The power cord should be
bentand kinked during the measurement so as to reveal any
intermittent connection. This gives evidence of a defective
power cord.

Testingtheinsulationofthea.c. powercircuit:

Theinsulation resistance is measured at 500 V between the
a.c. power connection and the protective ground conductor
connection. For this measurement, the instrument’s power
switch should be ON.

Theinsulation resistance ought to be >2 MQ.

5.81
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control Abbreviation in
code No. circuit diagrams Function
[1] 45 42 Manual Tevel blanking
IBLANK
[2] 4. S 47/4 S 48 Direction pushbuttons for 10 dB level adjust-
ment
[3] 4S 45/4 S 46 Direction pushbuttons for 1 dB level adjust-
ment
[4] 45 43/4 S 44 Direction pushbuttons for 0.1 dB level ad-
justment
[5] 4S 37 Pushbutton for displaying of output level
m in dBm or dB
[6] Pushbuttons for selecting input:
4 S19 'LEVEL Level (dB/dBm, dBO/dBmO, dBr)
4 S 20 Fixed frequencies, setups
MEM
4 S21 Frequency ("MHz", "kHz")
I FREQ.
[7] 452 Pushbutton for remote tuning by SPM-18, -19
EXT.
[8] 4S5 ...10 Pushbuttons for input and display of single
frequencies ("f"), frequency step ("fSTEP“)
" Ll n
and sweep limits ( fSTART" fSTOP" or
L n n "
fCENT , "4f" for BN 870/02).
[9] 4S1 ( 5 ) Pushbutton for switching to manual operation
LOCAL
during remote control.
[10] 4518 AUTO Automatic level blanking during frequency
BLANK change
[11] 4S 38 ldBmO Pushbutton for displaying the level in dBm0
or dBO
[12] 4S 39 Pushbutton for displaying the relative level
o) e
[13] 4522 ... 36 Digit keypad for input level and frequency,
multifunction pushbuttons for level ("dBm"/
"dBm0"/"dBr"), frequency and store function,
4 517 Clear pushbutton
[15] 4 S 40/4 S 41 Impedance selector switches
Table 4-1  Controls and connectors on the front of the PS-19 (see Figure 4-1)
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Control Abbreviation in
Code No. circuit diagrams Function
[16] 4511/4 S 12 ’ja:“ Direction keys for manual frequency stepping
3 " "
with the step increment fSTEP
r——
< . .
[17] 4 Mo 1 Knob for continuous frequency tuning together
with pushbutton "MAN"
[18] 4S3/4S4 Selection of the deflection time during sweep
frequency operation, of the dwell time for
AUTO-STEP operation, or of manual sweep oper-
ation
[19] 16 Bu 1 Coaxial output 80 Hz to 25 MHz
[20] 16 Bu 2 Balanced output, 60 kHz to 14 MHz
[21] 16 Bu 3 Balanced output, 80 Hz to 620 kHz
[22] 15 Bu 1 Input for external level control
[23] 3Bul X voltage output (DC), voltage proportional
to frequency within Af
A 54JC 1 Digital display of level or of the level
blanking function
B 19 JC 2 pigital display of frequency address, test,
and fault number are displayed during inter-
nal test or memory operation.
C 4S5 13 Pushbutton for frequency resolution 100 Hz
A
MAN (coarse) or 0.1 Hz (fine) during continuous
tuning
D 181 Mains switch
E 1 Bu 2 Ground connector
F 4 S15/4 S 16 Pushbuttons for periodic and single sweeps
SNER (BN 870/02 only)
G 45 14 :::::] Pushbutton for automatic frequency stepping
STEP : " n
with the step increments fSTEP
I - Drawer for abridged operating instructions
Table 4-1  (continued)

Note: The "Sweep" functions are not provided in version BN 870/01; there are no markings on the

keys. If these keys are pressed error message 2-006 is output,



4-5

Control Abbreviation in
code No. circuit diagrams Function
[30] 6 Bu 1 Digital interface
24-pin connection for SPM-19
[31] 2S2 dB/dBm changeover switch
[35] 17 Bu 2 Control frequency input 40 to 65 MHz, for remote tuning
by means of SPM-18/19
[361] 17 Bu 1 Control frequency input 40 to 65 MHz, to be connected to
[52]
[50] 63 Bu 1 Standard-frequency output, 10 MHz
[51] 65 Bu 1 Input for external standard frequency of 1, 2, 5 or 10 MHz
[52] 58 Bu 1 Control frequency output 40 to 65 MHz, to be connected
[36]
H 2 (91) Slot for interface bus <IEC 625> board
J Battery compartment with Ni-Cd cells for data retention
K Accessory box for spare fuses, installation and hexagon
wrench, and board extractor
L 1Si1 Mains fuse
M 1st1 Mains connector
N Rating plate
Table 4-2  Controls and connectors on the rear of the PS-19 (see Figure 4-2)
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Control Abbreviation in
code circuit diagrams Function
1] 45 27 (a0 ) Automatic level blanking during frequency
BLANK change
[2] 4 S 12 Manual level blanking
BLANK
[3] 4 S5/S6 Direction pushbuttons for 10 dB level adjust-
ment
[4] 4S3/S4 Direction pushbuttons for 1 dB level adjust-
ment
[5] 4S51/s2 Direction pushbuttons for 0.1 dB level ad-
Jjustment
[6] 457 Pushbutton for display of output level in dBm
[71] 4 S10/S 11 Impedance selector switch
(8] 458 . Pushbutton for display of level in dBmO0 or dBO
m
[9] 4S9 Pushbutton for display of relevant level in
] dBr
[11] 16 Bu 1 Coaxial output, 80 Hz to 25 MHz
[12] 16 Bu 2 Balanced output, 60 kHz to 14 MHz
[13] 16 Bu 3 Balanced output, 80 Hz to 620 kHz
[14) 15 Bu 1 Input for external level control
A 54JC 1 Digital display of level or of the function
"level blanking"
B 4 GL 18 Remote control indicator lamp
C 4513 0o S 25 Digit keypad for level input.
Multifunction pushbutton for level
(dBm/dBmO /dBr)
4 S 26 Clear pushbutton
CLR
D 1Bu?2 Ground socket
E 151 Mains switch
Table 4-3  Controls and connectors on the front of the PSS-19 (see Figure 4-3)



Control Abbreviaton in
code No. circuit diagrams Function
[20] 2Bul Digital interface
24-pin connector for SPM-19
[21] 2s2 dB/dBm changeover switch
[22] 11 Bu 1 Standard-frequency input 10 MHz, to be connected to stan-
dard-frequency output of level meter
[23] 13 Bu 1 Control frequency input, 40 to 65 MHz, to be connected
to the control frequency output of the level meter
F Accessory box for spare fuse, installation and hexagon
wrench, and board extractor
G 18i1 Mains fuse
H 1st1 Mains connector
J 1S 2 (BN 844) Mains voltage selector switch
K Rating plate
Table 4-4

Controls and connectors on the rear of the PSS-19 (see figure 4-4)



4 OPERATION

4,1 CONTROLS ON THE FRONT AND REAR PANELS
The front of the level generator PS-19 or of the send section PSS-19 is divided into three
functional areas: connection panel, operating panel, and display panel. Selection of all para-
meters necessary for measurements is carried out mainly by means of the pushbuttons on the in-
clined front panel, which simplifies operation and provides a pleasing design for the unit.
On the left side of the operating panel there are pushbuttons for selecting the output level
and the appropriate output, together with the level display. The right side of the PS-19 front
panel has pushbuttons for frequency selection. The frequency display is on this side of the
front panel.
Each pushbutton has a 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 signals, the insertion position for the remote control 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 to 4-4.
An example of the abbreviations used in the circuit diagram is 16 Bu 1 (PS-19); this means that
the coaxial output socket can be found in circuit diagram 16 and is designated there as Bu 1.
The numbers enclosed in 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",
Examples:
"MAN" corresponds to the pushbutton MAN
"20 dB" corresponds to the pushbutton |20 dB
The Table also provides a summary of the functions of the various pushbuttons and sockets. All
coaxial sockets are unjversal 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 INSTRUCTIONS

A thin drawer is located at the bottom of the PS-19. This contains the abridged operating 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 is exposed. The AOI are written in two languages (German/English): 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 helps you to find the side you want.



4.2

The AOI contains, besides the frequency and level settings, information about storage functions
and error numbers, as well as information on the PS-19 self-test. When the PS-19 is used for the
first time, or if you want to do complex measurements, the detailed Description and Operating
Manual should be consulted.

SETUP AFTER SWITCHING ON

4.3

After being set up and switched on as described in Chapter 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 battery 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.

OUTPUTS, INTERNAL IMPEDANCES, FREQUENCY RANGES

4.4

The level generator PS-19/PSS-19 is equipped with one coaxial output [19]/[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 PSS-19 Z0 Frequency range
BAL I [20] [12] 124, 150 Q 60 kHz to 14 MHz
BAL II [21] [13] ~ 0, 150, 600 Q | 80 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 PSS-19. The unit switches automatically between the out-
puts and impedances as long as the toggle switch is depressed. The output is only connected
when the switch is released.

The selected output and impedance are displayed in the illuminated window.

SELECTION OF THE LEVEL UNIT

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

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

"dBm" (dB) absolute level
"dBm0" (dBO) level referred to OTLP
"dBr" relative level

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

The following relationship exists between the above-mentioned levels:

(a) dBm0 + (b) dBr = (a + b) dBm



4.5 SETTING THE OUTPUT LEVEL

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

4.5,1 LEVEL INPUT WITH DIRECTION PUSHBUTTONS (PSS-19)

The level displayed in the level display is increased or decreased, depending on the pushbutton
depressed, by

10 dB  with pushbutton [3]
1 dB with pushbutton [4]
0.1 dB with pushbutton [5]

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 level unjt 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 display. If an incorrect digit is
entered, the display can be cleared with the aid of the clear key "CLR" and the required level
value re-entered. The existing output level js not affected by this operation,

The geperator is switched to the new level only when the pushbutton "dBm/dBm0" is depressed.

Input 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 level displayed in the level display is increased or decreased by

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

If the pushbutton is held down, the level is stepped automatically, with a carry into the next
decade when necessary.,

4.5.4 LEVEL INPUT VIA DIGITAL KEYPAD (PS-19)

The keypad can be used for entering levels, frequencies, and memory addresses.

For Tevel input, the function ENTRY SELECT [6] LEVEL must be activated with pushbutton "LEVEL".
The LED above this pushbutton must 1ight.

After this, the appropriate level unit is selected with one of the pushbuttons "dBm", "dBm0",
or "dBr",

The numerical value is now entered via the digital keypad, the negative sign (pushbutton "-")
being entered before or after the digits for negative level values.

The digits are shifted from right to left into 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



4.5,

value re-entered. The existing output level is not affected by this operation. The generator is
switched to the new level only when the pushbutton "dBm/dBm0" (enter function) is depressed. The
absolute level appearing at the output (dB or dBm) remains unchanged even if pushbuttons "dBm0"
or "dBr" are depressed,

A new level is entered by overwriting the old level.

5 REACTION TO INPUT OF LEVELS OQUTSIDE THE PERMISSIBLE RANGES

4.5,

5.1 Absolute Tlevel

4.5,

On the basis of the relationship described in Section 4.4 between the various level units, in-
put of a new absolute level (dBm, dB) causes corresponding variation in the leve] in dBm0, dBO.

If the absolute level is too large or too small, the unit sets itself to the maximum or minimum
possible value, respectively, This value depends on the selected output, output impedance, and
calibration (see Specifications),

5.2 Relative level and levels in dBmO

4.6

When a relative level or a level in dBm0 is entered, limiting 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 corresponding minimum or maximum absolute level appears in the display and at
the outpute.

In order to indicate that the relationship for the absolute level described in Section 4.4 no
longer applies, a warning arrow lights 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
* absolute level which exceeds the maximum possible value. The maximum possible value
appears at the generator output.

Addition of the values for the level in dBm0 and the relative level results in an
< absolute level which is smaller than permissible. The smallest possible output
level appears at the generator output.

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

The warning arrows disappear, and the display of the level in dBm0 is simultaneously corrected,
if the pushbutton "dBm" is depressed.

GENERATOR BLANKING

For many measuring tasks, it is necessary to temporarily switch off the output signal. For this
purpose, the unit has two pushbuttons which permit either static or dynamic blanking. In both
cases, the output signal is switched on and off "gradually", i.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 selected
output impedance is unchanged by the blanking operation,



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 -=--,

If one of the three pushbuttons for the level unit is pressed, the selected level value is dis-
played. Similarly, it is possible to enter a different output level as described above (Section
4,5). When the enter pushbutton "dBm/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

Note: If the PSS-19 is operated with the level meter SPM-19, socket [30] of the PSS-19 (rear-
side) must be connected to socket [40] or [41] of the SPM-19 (rear side) with the cable
K 350.

Depression of the pushbutton "AUTO BLANK" activates the function (green LED 1ights); subsequent
depression of the pushbutton deactivates the function.

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

Automatic level blanking is not active for pseudo-continuous frequency tuning or sweep fre-
quency operation.

During blanking, the level value in the level display is replaced for a few moments by the
blanking symbol ===-,

The blanking 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).

SWITCHING BETWEEN POWER LEVEL AND VOLTAGE LEVEL

The required calibration - voltage level (dB) or power level (dBm) - must be selected with the
slider switch [21] on the rear of the PSS-19, or [31] on the rear of the PSS-19, or [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 "ReL" "MEM"
dBm calibration "MEM" 9901 "RCL" "MEM"

If the unit is switched off and on again, it automatically sets itself to the calibration mode
selected by the slide switch at the rear.



48 SETTING THE OUTPUT FREQUENCY
Tuning of the output frequency for the send section PSS-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.

} e vy

In the lTevel meter PS-19, the output frequency can be selected digitally by the keypad, con-
tinuously, or automatically (AUTO 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 stability of
the selected frequency in all operating modes. The frequency uncertainty of the PS-19 is, de-
pending on the version, + 3 x 10"7 or+1x 10"7 of the displayed frequency value. This
error limit includes the temperature response within the rated range of use and the aging of the
internal crystal within a period of 1 year.

4.8,1 DIGITAL FREQUENCY SETTING [13]
The send frequency is entered in MHz or kHz with the aid of the keypad [13]. For input of the
frequency, the function ENTRY SELECT [6] "FREQ." must be selected. The lamp above the LED must
light; otherwise depress the pushbutton again. Example for a frequency input of 987.6 Hz:
Entry: "." "9876" "kHz" Display: 987.6 Hz
or "." "0009876" "MHz"
The synthesizer will not be tuned to the new value, unless "kHz" or "MHz" (ENTER function) has
been pressed. The display is always in Hz. The display has dots to show MHz, kHz, Hz and 0.1 Hz.
This makes it easier to read the display.
If an incorrect digit is entered during frequency input, the display can be cleared with the
aid of the clear pushbutton "CLR" and the required frequency re-entered. The current tuning of
the synthesizer is not affected by this operation. The digits are shifted from right to left in-
to the display. The maximum possible frequency which can be entered is 26.5 MHz.
A new frequency is input by overwriting the old value.

4.8.2  CONTINUOUS FREQUENCY TUNING "MAN"

Frequency tuning is carried out in a pseudo-continuous mode, i.e. in steps of 1 Hz or 100 Hz,

with a resolution of 1 Hz (FINE) if pushbutton "MAN" is pressed once
with a resolution of 100 Hz (COARSE) if pushbutton "MAN" is 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 is generated,

After previous selection of the tuning mode “coarse or fine", the output frequency can be tuned
continuously over the whole frequency range with the knob [17]. The frequency variaton per rev-
olution of the knob also increases 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 resolution of 100 Hz, the last 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 frequency tuning (4.8.1), simply enter the required output frequency
via the keypad [13].



4.8.3  TUNING IN FREQUENCY STEPS

For measurements at constant frequency increments (e.g. channel or primary group spacing) or
for frequency response measurements, operation is simplified by the fact that the frequency of
the PS-19 can be incremented in preset steps. The unit permits both manual and automatic fre-
quency stepping.

4,8.3.1 Manual frequency stepping

STEP
- enter the frequency in MHz or in kHz (see 4.8.1)

- depress "f" and enter the starting frequency (see 4.8.1)

- depress "f

- the frequency can now be incremented or decremented step by step with the two direction push-
buttons 4} JdL [16]. Tuning is possible over the whole frequency range of the unit. The
smallest frequency is 1 Hz.

The frequency increment which was entered can be checked by depressing the pushbutton

"'f "« A new step value can be entered by overwriting the old value.

l
STEP

4.8.3.2 Automatic frequency stepping (AUTO STEP)

This type of frequency tuning can be used only if start and stop frequencies have also been
entered.
Example: Measuring sequence from 1 MHz to 12 MHz, frequency step 1 MHz

Depress the following pushbuttons:

- lIfSTARTII II1I| IIMHZII IIfSTOPII II12|I “MHZ“

- NfSTEPII ‘Illl lIMHzll

- depress the pushbutton "AUTO STEP"

The frequency now steps automatically at the intervals selected with the "STEP TIME" changeover
switch [18]. The frequency sequence stops at the last limit frequency entered (in the example

shown here at fSTOP) and repeats cyclically, starting each time at fSTART'

If the AUTO BLANK function is active, the stepping interval is slightly longer than that shown
in the display window, as the blanking time is added (Figure 4-5a).

As up to 230 ms can elapse between the start of the step time sequence until the level has
settled to 1 mB, the two shortest frequency stepping times (0.03 and 0.1 second) do not give the
accuracy stated in the specifications if the auto blank function is active.



Signal settled to within 1 dB

Signal settled to within 1 mB

Frequency
switching point

Frequency
switching point

h;ams for f>10kHz
230ms for f =10kHz

90ms for fZ=10kHz .
240ms for f<10kHz—’-f-'— Step time—e=|

Figure 4-5a  Timing sequence (nominal values), auto step with auto blank

Auto - Step without Auto - Blank
Frequency Frequency Frequency
switching point switching point switching point

}-—*— Step time —!— Step time ——#——{

870:4

Figure 4-5b  Timing sequence (nominal values) of auto step without auto blank

Note: In the operating mode "AUTO STEP" (and also in MEMORY AUTO STEP), the time constant of
the amplitude regulation circuit is switched over if the frequency passes the 10 kHz
mark.

This results in a short Tevel variation which can be avoided if the AUTO BLANK function
is also activated. In this case, the time constant is switched when the output level is
blanked,

Stopping the frequency sequence is achieved by pressing the pushbutton "f".

Note: If the frequency sweep 4f = fSTOP - fSTART is an odd multiple of fSTEP’ measure-
ments will be carried out only to an upper frequency féTOP =n X fSTEP < fSTOP’
i.e, the selected limits will never be exceeded. Selections of frequencies outside the
limits is only possible with the two STEP direction pushbuttons. If the pushbutton "AUTO
STEP" is subsequently depressed again, the output frequency is again returned to a value
within the Timits.

4.8.4  TRANSFER OF THE FREQUENCY SETTING TO THE MEMORIES FOR fSTE“ and the SWEEP LIMITS

If the pushbutton "f" is held down and one of the pushbuttons below ENTRY and DISPLAY [8], is
depressed, then the current frequency settings can be transferred directly to the memories for
fSTEP and the sweep limits.




4.9

SWEEP MODE

Sweep measurements are used to achieve a continuous display, for example of a frequency re-
sponse, a distinction being made between loop-back and end-to-end measurements. As the level ge-
nerator and level meter are installed at the same location for Toop-back measurements, and as
the transmit and receive frequencies are normally identical, (see Section 4.11.4 for sweep fre-
quency measurements with frequency offset), synchronous frequency tuning by a common oscillator,
for example in the level meter, is sufficient for selective sweep frequency measurements. For
this task, the send section PSS-19 is a suitable signal source. Sweep frequency measurements in
end-to-end mode, in contrast, require a level generator with sweep frequency function and its
own frequency generation at the one end and a wide-band level meter at the other end. The PS-19,
version BN 870/02, is suitable as a sweep frequency generator for this type of measurement.

4.9.1  SWEEP FREQUENCY MEASUREMENT WITH THE PSS-19

The level meter SPM-19, BN 829/02, is necessary for generation if the output frequency.
Necessary cable connections are shown in Figure 3-3b, The cable K 350 must be connected, as the
time constant for amplitude regulation of PSS-19 is switched via this connection, In its basic
setting, the regulation for sweep measurements where the two limit frequencies are > 10 kHz.
Connection of the SPM-10 to the display unit SG-4 is made by means of the cable K 145 and cable
K 343 (see Operating Manual for the SPM-19, Section 4.13).

4.9.2  SWEEP MEASUREMENTS WITH THE PS-19

The configuration and cable connections for the sweep measuring set, consisting of

Level generator PS-19
Level generator SPM-19, BN 829/02
Dispiay unit SG-4

for selective loop-back measurements are described in the operating instructions for the level
meter SPM-19 (Section 4.13). The cable K 350 again switches the regulation time constant of the
PS-19,

Version BN 870/02 of the PS-19 can be used as a sweep generator. Together with a wide-band

level meter, this provides a sweep measuring set suitable for end-to-end measurements for align-
ment and routine checking of carrier frequency transmission paths. Details of the measuring
technique can be found in application note 12 (order No. 50515).

Frequency sweeping is carried out digitally with a step value which depends on the sweep range
and the deflection time. This sweep value is calculated by the microcomputer, using a stepping
time of 60 us.

4.9.3 SETTING THE SWEEP LIMITS

This depends on the application.

For wide band test objects, it is advantageous to enter
fSTART o
fSTOP = upper (lower) sweep limit
via the keypad [13] (see 4.8.1).

= lower (upper) sweep limit and



For narrow band test objects,
fCENT = center frequency and

Af = sweep width (fSTOP - fSTART)

are entered (see 4.8.1).

Note: the max. resolution for “fSTART"’ “fSTOP"’ "fCENT" and " f" is 1 Hz.
Example: fCENT = 10 MHz , 4f = 10 kHz

Input: llfCENTII 10 IIMHZII IIA fll 10 “kHZ"

The sweep limits (in the example above 9.995 and 10.005 MHz) are shown on the frequency display

if the pushbuttons "f " and "f " are depressed.,

START sTOP

Note: A frequency belonging to pushbutton "f" and shown on the frequency display can be trans-
ferred to the memories for the parameters in the input panel [7] by holding down the push-
button "f" and depressing one of the pushbuttons in panel [8].

4.9.4  SWEEP MODE AND DEFLECTION TIME

With the aid of the two sweep pushbuttons, it is possible to set either
"sweep” VA periodic, triangular sequence
"sweep" /" single sweep

If the pushbutton whose function is active is momentarily depressed during sweep frequency
operation, the sweep direction is reversed.

The deflection time

is the time for one sweep and is set in the range between 0.03 and 300 seconds with selector
switch [18].

For a single sweep, the starting frequency is selected by depressing one of the pushbuttons

||f

START" or "f “ and the sweep then started by depressing the pushbutton "SWEEP" _/ .

STOP
The sweep is halted when "f" is pressed.

Linearity checking (settling of the test object) can be carried out either visually (forward

and backward trace of the sweep curve must coincide) or by holding down the pushbutton "SWEEP"
\/\VA. In the latter case, the deflection is stopped for a short period at regular intervals. If
the test object has not settled correctly, this results in a staircase wave form of the sweep
curve and the deflection time should be increased. Holding down the sweep key is particularly
advantageous for slow sweep rates using a display unit where the screen persistance is relati-
vely short.

If the "SWEEP" pushbutton is depressed during the sweep sequence, the direction of the sweep is
reversed,

4.9.5  MANUAL SWEEP

When toggle switch [18] is set to "MAN", and one of the sweep buttons is pressed, it is poss-
ible to manually tune the frequency within the sweep limits set as described in Section 4.9.1
with the aid of knob [17]. The X deflection voltage at output [23] is proportional to the sweep
deviation and has maximum values of + 2.5 V.

If the knob is turned slowly, the frequency is proportional to the speed of the knob; when the
knob is turned at a high speed there is no longer a linear relationship, i.e. the gradient of

the speed vs frequency graph becomes more and more positive. The frequency can never be tuned

outside the sweep limits.
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4.,9.6 _ DC (X) OUTPUT [23]

The DC (X) output [23] provides a deflection voltage which is proportional to the frequency
within the frequency limits fSTART and fSTOP’ for example for driving a plotter or a dis-
play unit,

Regardless of the selected range, the open circuit voltages are

-2.5 V at fSTART
+2,5 V at fSTOP
with an output resistance of 5 kQ

4.10 MEMORY FUNCTIONS

Level generator PS-19

Up to 100 fixed frequencies and 10 equipment setups can be stored and later recalled by means
of the blue pushbutton "MEM" unter ENTRY SELECT. In this manner, it is possible to rapidly ex-
ecute measurements which are often carried out at the same frequency and under the same measur-
ing conditions. If the unit is switched off, or if the mains supply fails, a built-in Ni-Cd
battery provides power for the memories such that stored data are retained for approximately
four weeks. If it is necessary to store the parameters and data for a longer period, the op-
tional feature "PROM" BN 870/00.01 can be fitted (see Section 4.15). This PROM is programmed in
accordance with the customer's specificatons.,

Send section PSS-19

As in the PS-19, 11 equipment setups can be stored and later recalled in the send section PSS-
19. Similarly, a built-in battery retains the data in the case of mains supply interruptions.
The store operation, however, is initiated from the connected level meter SPM-19 (see operating
instructions for SPM-19, Section 4.22). Ensure that the data interfaces of the PSS-19 [20] and
SPM-19 [40] or [41] are connected together by the cable K 350 (Figure 3-3b).

In addition, up to 40 setups can be written into a EPROM BN 871/00.01 in accordance with cus-
tomer's specifications.

The valid address number ranges are shown in Table 4-5,

4.10.1  ADDRESS ORGANIZATION

Table 4-5 provides an overview of the addressable memory positions and their contents. As can
be seen from this table, 100 fixed frequencies (PS-19 only) and 10 (PSS-19: 11) complete setups
can be user-programmed. The parameters and data are stored in a RAM and are not deleted even if
the unit is switched off (see Section 4.10). They can be overwritten by new entries.

In addition, 100 further fixed frequencies (PS-19) and 40 equipment setups can be stored in an
EPROM in accordance with the customer's specifications (see Section 4.11.1).

Table 4-6 shows the addressable special programs which can be activated in the PSS-19 from the
level meter SPM-19.

If the operator attempts to store frequencies, special programs, or setups at invalid address
or program numbers, or attempts to recall information from invalid numbers, an error number is
displayed in the frequency display of the PS-19. In the PSS-19/SPM-19 combination, the error
message appears on the level meter. Table 6-1 provides further information on the meanings of
these error numbers.



Addresses Contents PS-19 PSS-19
0 o0 99 Fixed frequencies in RAM X
100 ... 109 (110) Setups in RAM X (X)
200 ... 299 Fixed frequencies in ROM X
300 ... 339 Setups in ROM X
500 ... 539 Setups in ROM X
Table 4-5 Organization of measuring parameter memory
Address Function
9 900 Voltage level calibration (dB)
9 901 Power level calibration (dBm)
Table 4-6 Calling up special programs via memory addresses (see Section 4.10.2, when SPM-19

4.10.2

and PSS-19 are used together call up for PSS-19 via SPM-19)

THE STORE 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 recall data and measuring parameters. After the parameters have been
entered, the following pushbuttons must be depressed:

Store:

Recall:

"MEM" Address number "STO"

The LED above the "MEM" pushbutton flashes until the function pushbutton "STQ" is
depressed. An error number is displayed if an invalid address number is selected (see
Section 4.10.1).

"MEM" Address number "ST0"

The LED above the "MEM" pushbutton flashes until the function pushbutton "RCL" is
depressed. An error number is displayed if an invalid address number is selected (see
Section 4.10.1). After a successful recall, the MEM function remains active. The con-
tents of further addresses can be recalled directly by entering the address on the key-
pad or sequentially by depressing the two direction pushbuttons {} and {} . Automatic
stepping is possible in the address ranges 0 to 99, and 200 to 299 (see Section
4,10.5b),

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

4.10.3

STORING FIXED FREQUENCIES

* PS-19 ONLY *

Number:

Address range:

up to 100 fixed frequencies
0 «.. 99 (see Table 4-5)

- Input of the required frequency on the keypad (see 4.8.1)
- Depress "MEM" (LED must light)
- Select required memory location (address) on the keypad [13]

Depress "ST0"
Enter the next frequency
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When storing a large number of fixed frequencies at sequential addresses, the operator can
avoid the necessity 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 - "STO" - "MEM" on - step

"MEM" of f

- Input of 2nd frequency -

“MEM" on - "STO" - "MEM" on - step etc.

4.10.4 RECALLING SINGLE FIXED FREQUENCIES IN ANY ORDER

* PS-19 ONLY *

From the address ranges 0 ... 99 and 200 ... 299 (only with optional feature "PROM",
BN 870/00.01)

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

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

4.10.5 CALLING UP A SEQUENCE OF FIXED FREQUENCIES

* PS-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) Manual recall

- Recall the contents of the starting address as described in 4.10.4

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

b) Automatic recall

In this operating mode, the start and stop address (frequency) are specified. Measurements
are then carried out within the selected limits. This operating mode can be used, for
example, for selective end-to-end measurements (see Operating Manual SPM-19, Section 4.11).

- Set up the required stepping time in the display window "SWEEP OR STEP TIME/S" with
toggle switch [18].

- Depress "MEM"

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

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

- Depress “fSTOP" and enter the stop address on the keypad

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

- Depress "AUTO STEP": the frequency of the stop address is generated until the step time
has elapsed; the frequency of the start address then follows.

The frequency is stepped cyclically between the start and stop address frequencies. After one
complete cycle, the unit starts again at the start address frequency.
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If the frequency cycle is to begin at the start address frequency, then the pushbuttons

“fSTART" 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 processing stages:
Depress "RCL". As long as this pushbutton is depressed, the current address appears in the
frequency display.

- Dynamic address modification during an AUTO STEP run:
Enter the required address and depress "RCL".

- Interrupting autostep cycle and resuming later at the interruption point:

Depress "f" (stops autostep function)
Depress "AUTO STEP" (restarts the function)

- Interrogating the start or stop address:

Depress "fSTART" or “fSTOP" and then depress "RCL". As long as this pushbutton is de-
pressed, the address number appears in the frequency display.,

- If the AUTO BLANK function is active, the settling 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
0.1 second can be used only if the increased error limits 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
results in brief level variations. These 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 panel setups
Address range: 100 ... 109 (see Table 4-5)

With the exception of the AUTO STEP function, all functions and parameters which can be set on
the front panel can be stored. Storage and recall are carried out as described in Section
4,10.2:

- Input of the required parameters and data

Depress "MEM" (LED must 1ight)

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

Depress "ST0"

- Enter the next setup

4.10.7 RECALLING SETUPS*

From the address ranges 100 ... 109 and 500 ... 539 (only with optional feature "PROM"
BN 870/00.01) is carried out as described in Section 4.10.2:

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

*) The setups described here are for the PS-19.
See the note in Section 4,10 for the PSS-19.



As the MEM function remains active, further setups can be recalled directly by entering the
address or sequentially by using the two direction pushbuttons " 4p " and " JL " (see 4.10.5a).

4.10.8 AN APPLICATION EXAMPLE

Assume, for example, that 100 frequencies are stored as follows in a customer-specific PROM
(BN 870/00.01):

Measuring task 1: Fixed frequencies in the address range 200 to 219
Measuring task 2: Fixed frequencies in the address range 220 to 236
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,
Measuring task 2 at address number 102,
etc
- Depress "MEM"
- Depress “fSTART“
- Enter start address 200 Enter measuring
- Depress "RCL" parameters
- Depress “fSTOP"
- Enter end address 219
- Depress "RCL"
- Select step time Z
- Enter setup address 101 } Store measuring

\

- Depress "STO" parameters

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

Measuring task 1 is then recalled as follows:

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

Depress "RCL"

- Depress "AUTO STEP"

4,11 REMOTE CONTROL OF THE PS-19

The Tevel generator PS-19 can be supplemented with the level meter SPM-19 (or SPM-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 a comprehensive range of

synchronous tuning facilities:

1. Synchronous (carrier frequency) tuning of the generator by the level meter SPM-19 (SPM-18)
Measurements with frequency offset

2. Synchronous, manual frequency stepping (single step)

3. Synchronous, automatic frequency stepping (auto step)

4, Synchronous sweep frequency operation



Necessary cable connections:

The generator and the meter are connected together as shown in Figures 4-6a and 4-6b. The two
coaxial cables should be as short as possible.
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Figure 4-6a Remote control PS-19/SPM-19 Figure 4-6b  Remote control PS-19/SPM-18

Only operating mode 4,11.1 can be selected with the PS-19/SPM-18 combination,

Caution:

4.11

The cable K 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.

.1 SYNCHRONOUS (CARRIER FREQUENCY) TUNING OF THE GENERATOR PS-19 BY THE LEVEL METER SPM-19

4.11

- Depress the pushbutton "EXT"

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

.2 SYNCHRONOUS, MANUAL FREQUENCY STEPPING (SINGLE STEP) WITH DIFFERENT OUTPUT AND RECEIVE

4.11

FREQUENCIES

.2.1 Frequency stepping with constant step value

The function is initiated with the two "STEP" direction pushbuttons " 4p " and " JL “ on the
meter.

The generator receives the information for stepping the frequency (8-bit word) from the meter
via cable K 366 which connects the PS-19 and SPM-19,



The generator then synchronously changes its curent frequency by a step value fSTEP’ The
incoming stepping signals {} or {} can be inverted, or left as they are with the aid of the
pushbuttons fSTART and fSTOP on 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:
fSTART < fSTOP Normal sideband, i.e. the generator is stepped in the same direction
as the level meter,

fSTART > fSTOP Inverted sideband, i.e. the generator is stepped in the opposite

direction to the level meter.

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

Operation:

- Specify the inverted or normal sideband by depressing fSTART or fSTOP (see above).,

- Depress "fSTEP“ and enter the required frequency step on the keypad.

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

- Depress "EXT".

Depress "AUTO STEP". The generator is now ready for use and waits for stepping signals from
the receiver, initiated by depressing the "STEP" direction' pushbutton,

No further frequency parameters can be entered. For selection of other frequencies, the fre-

quency step function must be switched off,

Switching off the function
- Depress pushbutton "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-19.

Stepping of stored fixed frequencies is carried out on the level meter SPM-19 with the two di-
rection pushbuttons 4p and JL , the connection cable K 366 must be fitted as shown in Figure
4-6a, as the generator receives the stepping information via this cable. When a pushbutton on

the SPM-19 is depressed, the PS-19 increments or decrements its memory address by one step.

In this operating mode, it is not necessary to select the inverted or normal sideband.

Operation:

- Depress "MEM" and enter the required start address

- Depress "RCL"

- Depress "EXT"

- Depress "AUTO STEP". The unit is 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 off the function:
- Depress pushbuttons "EXT", "MEM"




4-28

4.11.3  SYNCHRONOUS, AUTOMATIC FREQUENCY STEPPING (AUTO STEP) WITH DIFFERENT OUTPUT AND RECEIVE
FREQUENCIES

In contrast to manual frequency stepping (Section 4.11.2), the frequency is automatically
stepped in this mode by a clock signal which is determined by the STEP TIME set up on the
SPM-19 and which is transmitted from the level meter [40] or [41] to the generator [30] via the
data connection cable K 366, The STEP TIME switch on the PS-19 is disabled and the display
window is not illuminated.

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

- automatic frequency stepping
- automatic memory address stepping

The parameters which determine the sequence, such as fSTART’ fSTOP’ fSTEP or start and
end address, must be selected correctly in the PS-19 and SPM-19 in order to maintain
synchronization of the stepping functions.

In other words, the number of frequency or address steps and the frequency or address limits
must be jdentical in the generator and level meter.

As the sequence is always executed in the level meter and generator from the start frequency
to the stop frequency in the case of automatic frequency stepping (4.11.3.1), the measuring set
can be operated in the inverted or normal sideband position by suitable selection of the two
frequencies.

Caution:  If the "AUTO BLANK" function 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 sufficient time for settling (see Section 4.6.2).

4.11.,3.1 Automatic frequency stepping (see abridged operating instructions in Section 5.3.2)

Settings on the PS-19

- Depress "fSTEP“ and enter the step frequency

- Depress "fSTOP“ and enter the stop frequency; the stop frequency is now transmitted.

- Depress "fSTART and enter the start frequency; the start frequency is now transmitted,
- Depress "EXT"; the frequency determined by the receiver is now transmitted.

- Depress "AUTO STEP"; the start frequency is transmitted,

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

fSTART’ fSTOP and fSTEP must also have been entered.

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

Switching off the function: Depress "EXT"

Notes:
The level meter always executes a cycle which starts at fSTART and ends at fSTOP'

For a new cycle, the receiver must again be stepped to the starting point by depressing the
pushbutton "fSTART"' This also tunes the generator to its starting frequency.

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 in the generator and level meter
result in the same number of steps. If the generator reaches its stop frequency before the
level meter, then it starts again at the start frequency.



4,11.3.2 Automatic frequency stepping by means of memory addresses

- Depress "MEM"

- Depress "fSTOP“; the stop frequency of the AUTO STEP function is transmitted.

- Enter the stop address via the keypad.

- Depress "RCL"; the frequency @f the stop address is transmitted.

- Depress "fSTART"; the start frequency of the AUTO STEP function is transmitted.
- Enter the start address via the keypad.

- Depress "RCL"; the frequency of the start address is transmitted.

- Depress "EXT"; the frequency determined by the level meter is transmitted.

- Depress "AUTO STEP"; 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 generator!

Switching off the function: Depress pushbuttons "EXT", "MEM"

4.11.4  SYNCHRONOUS 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 PS-19/SPM-19
combination which permits sweep measurements on frequency converters.

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

K 366
o] 1OMHz o]l {[eofet]
. To di i
ps-19 =] SPM-19 I dfplay unfe
Series C...
) ©
Level generator Test object Level meter IEC =
BN 870/02 BN 829/02 ®

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 SPM-19.

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

- Set both units to the start frequency.

- Prepare the PS-19 for “"synchronous sweep"; this is done by depressing "EXT" followed by
"SWEEP" N or /.
(The PS-19 now waits at the preselected position and its starting frequency is displayed).

- Start the sweep by depressing "SWEEP" VN or /" on the sPM-19.

1) K 366 must be purchased separately.,



Parameters can be modified only if the operating mode "synchronous sweep frequency operation is

switched on!

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

- The operating mode EXT - SWEEP /" on the PS-19 is switched off automatically when the sweep
limit is reached,

The following prerequisites must be fulfilled for correct operation:

'No operator controls of the PS-19 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 receive path (text object and level meter) and is

for bandwidth 25 Hz :ﬁ{ < 20 -”S'—Z
for bandwidth 400 Hz 40 < 200 M2
for bandwidth 174 knz :4f < 1 M

; L Af MHz
for bandwidth 3.1 kHz : 7t 2 10 ==

4.12 STANDARD FREQUENCY INPUT [51]

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

P

4.13 EXTERNAL LEVEL REGULATION

The output level can be varied by approximately +1 dB if a positive DC voltage of approximately
1.3 V is connected to socket [22] of the PS-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 is 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 output of the EPM-1 provides a DC voltage
which is proportional to the deviation from the specified value, and this voltage is connected
back to the input socket [22] or [14] of the level generator. This regulation loop makes it
possible to compensate for cable losses in long cables, for errors due to the generator output
impedance or errors caused by the tesf cable. See Section 5.2 for further details.



4-31

4.4 COMPUTER CONTROL

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 PSS-19, whose func-
tions can be controlled via the digital interface [20]. The actual computer control is executed
via the IEC interface of the level meter SPM-19. Data traffic is exchanged over the cable K 350
between the generator [20] and level meter [40] [41].

To control the level generator PS-19, the optional interface board BN 853/05 must be inserted
in the rear of the unit. Connection to systems with IEEE 488 interfaces is 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 control of the PS-19 is indicated by the red LED above the
pushbutton "LOCAL" being on. As long as this LED is on, manual operation of the unit by keypad
input is inhibited.

10 MHz r"“'"—-'

40...65 MHz _:> Pariphery |

Internal data and address bus L———-—J

Pss-19 fe—tm—t S |—=>=f spu-19 |CIEC-Bus ) controtter

fS=fE fE

Level generator Test object Level meter E;

- ~

(e

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 conditions described in the IEC bus standard (remote-local func-
tion RL1). Details of programming of the level generator can be found in the separate manual
"Remote control and programming of the SPM-19".
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4.14.1  INTERFACE-BUS <IEC 625>

CLR
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Figure 4-9 Block diagram of the IEC bus interface

Figure 4-9 shows a simplified block diagram of the interface bus <IEC 625> board. For better
comprehension of the following description of the interface board, it is recommended that the
user first read the brochure "Interface bus <IEC 625>".

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

The actual interface logic is in an IEC bus interface module. This is connected, on the one
side, via the necessary drive and receiver circuits with the interface of the IEC bus, and on
the other side with the plug connected to the input/output bus of the microprocessor within the
level generator. This interface logic handles the major part of the interface tasks automati-
cally, i.e. without using the microprocessor within the generator. It automatically carries out,
for example, the IEC 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 a 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
listener (e.g. during transmission of setting parameters for the generator).

The output ports are used

- To receive control instructions with which the microprocessor can influence the behaviour
of the interface logic. It can, for example, in addition to a large number of other
possibilities, stop the handshake cycle or transmit a service request signal (SRQ) via the
1EC bus.



4-33

- 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.

Talker data are data which are transmitted from the generator to the IEC bus as long as the
generator is operating as the talker, e.g. when the result of a measurement is being trans-
mitted.

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

The generator address can be set up on the address switch (see Figure 6-1).

With the aid of the "PP switch" (see Figure 6-1), it is possible to specify the data line of
the IEC bus on which the generator is to transmit its request service signal (RQS) if the
controller executes a status interrogation by means of a parallel poll.

4.14.1.1 Interactions between the instrument and IEC bus interface

When the IEC bus has reached a status in 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 IEC bus program. This is the
case whenever:

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

- A listener byte was transmitted over the IEC bus. The interface 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.e. the data have been received). After processing and storage
of the listener data, NRFD becomes 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 port, the handshake cycle is started (DAV = true, i.e. data are valid).

- Execution of a measurement by the unit is to be initiated 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 unit is to be set to a designed initial status by the IEC bus instruction "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 again (NDAC = not true and NRFD = not true).

If the strap CLR is fitted on the IEC bus interface board, the IEC bus signal 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 mains voltage off and on again).
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4,14,1.2  Structure of the IEC-Bus program

IEC bus
program

Reasons for IEC bus
interrupt

Interrogate current
interface status .

\J [ )
focdl—eFarita? Remote control Interrupt
. ? -
Remote control on block keyboard
-
N
local switching Remote control Interrupt
2 . —
remote —lacal* off release keyboard
\ /
ok ~
IEC bus command . " Initialization Set-up defined
device clear ] Pevice clear? program ' [ initial status
~ /

N  Accept byte from

. . transfer register
Llste-ner byte ] Listener-Byte? Listener S — (release handshake
waiting for transfer program cycle)
N < Process byte
N
" p " Set "unit measuring"
IEC bus comman : - Trigger » Start measuring
device frigger Pevice Trigger program sequence
L J  Reset "unit measuring"
Edit byte
. Talk Write byte into
Talker byte is Talker-Byte? djker . transfer register
to be presented program (start handshake
cycle)

Wait for next
interrupt

4.14,2 BUS SPECIFICATION AND BUS PLUG

In an automatic measuring system which is compatible with the IEC bus, up to 15 devices can be
connected in parallel via this standard interface.

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

bus Tength 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 IS0 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 <IEC 625> and the IEEE 488 interfaces is in the version of the plug

(IEC: 25-pin Cannon plug; IEEE: 24-pin Amphenol plug) and in the pin assignments. The measuring
devices with IEC 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.

§ 7
Twisted | 8
(glogmhef 9

l&m ML
[- X . X-)
200000000606

@~ ATN o)
12 g SH
~) ShitLo
(e}
IEC connector |EEE connector
(plug) (socket)

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

4,15 EPROM OPTION

Up to 100 fixed frequencies (PS-19 only) and 40 complete equipment setups can be stored in a
customer-specific EPROM and then be recalled with the address numbers shown in Table 4-5 (see
Sections 4,10.4 and 4.10.7). If the PROM is not fitted in the unit, an error number appears in
the frequency display of the PS-19, or in the frequency display of SPM-19 if operated together
with the PSS-19, (e.g. 2--001 = invalid address number) if one of the addresses is selected.
Interpretation of the error numbers is shown in Section 6.

When ordering the EPROM, which can be installed later in existing generators if the
installation instructions (see Section 6.3.3) are observed, the forms 5/785a for setups (Part I)
and/or 5/785b for fixed frequencies in the PS-19 (Part II) must be filled out completely. Ex-
amples of these ordering forms are shown in Figures 4-11 and 4-12. An example 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 level and frequency values, even if they are only infrequently required.

4.16 L EVEL GENERATOR PS-19,BN870/05 WITH FIXED FREQUENCY
PROGRAMS

This version has eight fixed frequency programs (see Table 4-7). Each program can be called up
by means of a program number between 501 and 508. When "AUTO STEP" is pressed each fixed fre-

quency is selected cyclically at a selected time interval [18]. These time intervals are differ-
ent from those stated in Section 1.1,4.1:

0.2, 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 in program No. 6.
Key sequence: "MEM" (on) "506" "RCL" "AUTO STEP"

Stop the frequency sequence by pressing "f",

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

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 bootstrap initialization (e.g. Section
6.3.4.2). The function can be switched on again by pressing "AUTO BLANK" [10].



Program
1 2 3 4 5 6 7 8
Step
‘ Setup 501 | Setup 502 | Setup 503 | Setup 504 | Setup 505 | Setup 506 | Setup 507 | Setup 508
MEM | f/kHz | MEM | f/kHz | MEM |f/kHz | MEM |f/kHz MEM | f/kHz | MEM | f/kHz | MEM |f/kHz | MEM |f/kHz
1 200 |22,08 | 242 |63,92 | 250 |22,08 | 312 [75,92 | 326 {23,92 | 366 [95,92 | 378 |23,92 | 428 [156,92
2 201 26,08 | 243 [83,92 | 251 |30,08 | 313 99,92 | 327 |35,92 | 367 |131,92| 379 |59,92 | 429 |282,00
3 202 (30,08 | 244 }95,92 | 252 [38,08 | 314 (124,08} 328 47,92 | 368 |167,92] 380 (83,92 | 430 [396,08
4 203 34,08 | 245 |107,92| 253 |46,08 | 315 |148,08| 329 |59,92 | 369 |203,92| 381 [107,92| 431 |504,08
5 204 138,08 | 246 195,92 | 254 |57,00 | 316 |181,92) 330 {71,92 | 370 |227,92| 382 {131,92| 432 (528,08
6 205 [42,08 | 247 [83,92 | 255 {67,92 | 317 |[201,92| 331 |83,92 | 371 |254,00{ 383 [156,92| 433 [552,08
7 206 (46,08 | 248 |63,92 | 256 |75,92 | 318 |221,92| 332 |95,92 | 372 |227,92| 384 {179,92| 434 [528,08
8 207 |50,08 257 183,92 | 319 |201,92] 333 |107,92] 373 |203,92| 385 |203,92| 435 |504,08
9 208 (57,00 258 191,92 | 320 |181,92| 334 |119,92| 374 |167,92| 386 |227,92| 436 |396,08
10 209 {63,92 259 199,92 | 321 |148,08| 335 |131,92] 375 |131,92| 387 |254,00] 437 |282,00
11 210 |67,92 260 [107,92] 322 [124,08] 336 [143,92| 376 [95,92 | 388 |[282,00| 438 [156,92
12 211 |71,92 261 |114,00f 323 |99,92 | 337 | 156,92 389 |[324,08
13 212 |75,92 262 [124,08] 324 |75,92 | 338 |167,92 390 |348,08
14 213 79,92 263 |132,08 339 179,92 391 |372,08
15 214 183,92 264 1140,08 340 1191,92 392 396,08
16 215 |87,92 265 |148,08 341 |203,92 393 |420,08
17 216 (91,92 266 |156,08 342 | 215,92 394 444,08
18 217 [95,92 267 164,08 343 | 227,92 395 468,08
19 218 [99,92 268 (171,00 344 239,92 396 - |1 480,08
20 219 [103,92 269 177,92 345 | 254,00 397 j492,08
21 220 |107,92 270 181,92 346 |239,92 398 (504,08
22 221 (103,92 271 |185,92 347 | 227,92 399 |516,08
23 222 99,92 272 189,92 348 | 215,92 400 |528,08
24 223 95,92 273 193,92 349 | 203,92 401 |540,08
25 224 191,92 274 1197,92 350 | 191,92 402 (552,08
26 225 87,92 275 201,92 351 | 179,92 403 | 540,08
27 226 183,92 276 205,92 352 | 167,92 404 |528,08
28 227 79,92 277 (209,92 353 | 156,92 405 |516,08
29 228 |75,92 278 (213,92 354 | 143,92 406 |504,08
30 229 71,92 279 |217,92 355 131,92 407 1492,08
31 230 |67,92 280 (221,92 356 |119,92 408 480,08
32 231 |63,92 281 217,92 357 |107,92 409 |468,08
33 232 |57,00 282 |213,92 358 |95,92 410 | 444,08
34 233 |50,08 283 209,92 359 |83,92 411 |420,08
35 234 |46,08 284 205,92 360 |71,92 412 |396,08
36 235 142,08 285 (201,92 361 |59,92 413 372,08
37 236 |38,08 286 (197,92 362 | 47,92 414 |348,08
38 237 |34,08 287 193,92 363 | 35,92 415 | 324,08
39 238 |30,08 288 |189,92 364 |23,92 416 |282,00
‘40 239 [26,08 289 185,92 417 ]254,00
41 240 | 22,08 290 |181,92 418 |227,92
42 291 177,92 419 203,92
43 292 |171,00 420 |179,92
44 293 |164,08 421 |156,92
45 294 156,08 422 131,92
46 295 [148,08 423 1107,92
47 296 |140,08 424 |83,92
48 297 |132,08 425 |59,92
49 298 |124,08 426 (23,92
50 299 114,00
51 300 [107,92
52 301 |99,92
53 302 91,92
54 303 83,92
55 304 175,92
56 305 167,92
57 306 |57,00
58 307 |46,08
59 308 |38,08
60 309 {30,08
61 310 [22,08
Table 4-7 Fixed-frequency programs for the PS-19, BN 870/05
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Level Calibration:
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205 240 275
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5-1

MEASURING NOTES

5.1

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 r and ry of the test cables, generate additional measuring errors. In order to
keep these errors small in practical applications, Zs must be large in comparison with "

and rpe This high return impedance is achieved in the SPM-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, " and ro, are the unavoidable ground lead resistancesl), which may

in fact be impedances just like Zg. Due to the voltage drop across " resulting from the
generator current, a voltage exists between the chassis of the generator and receiver,

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

It is assumed that ry and r, are small with respect to Ris Rys Z and Z
calculation shows

g0 @ simple

_2 " l2 Re

X 5= X
U0 Ri + 7 Zs Re + 7

In the case where R1 = Re = 1, the effective attenuation is

a =20 dB x log UO

= 20 dB x log S

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

The magnitude of the return impedance ZS 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 =
Voltage drop on the outside of the outer conductor

Current on the inside of the outer conductor

Coupling resistance =
Voltage drop on the inside of the outer conductor

Current on the outside of the outer conductor
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5.2

If it is assumed that r1 and r2 are each 10 mQ - this is the value for the coupling resist-
ance of a good, double-screen coaxial cable with a length of 50 cm - then the effective attenu-
ation with Z = 75 Q and ZS = 40 Q for the configuration shown in Figure 5-1 can be calculated
to be 156 dB.

As the maximum attenuation which can be measured with the measuring set PS-19/SPM-19 is, for
example, 96 dB calculated with the above assumptions leads to an additional inaccuracy of more
than 0.01 dB.

Figure 5-1  Measuring high attenuation values

EXTERNAL REGULATION OF THE GENERATOR OUTPUT

LEVEL

The output level of the PSS-19 or PS-19 can be kept virtually constant over the whole frequency
range with the aid of the milliwatt power meter EPM-1. In this case, the EPM-1 is used as an
AGC amplifier and forms, together with the generator, a closed control loop.

Control
voltage
output Test probe TK-10
e EPM-1 |- - l
Calibration level mete : i
alibration le r e.g. harmonic trap F 1
PSS-19 M i b1 ) | | 7e
- easuring cable |
e or b N"“ -€ | T-connector
PS-19 I
L1} 750
(W

Test object

Short
connection p e >< -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 harmonic block, to the test object. A T connector feeds the generator level of
approximately 6 dBm equally to the unit to be tested and to the test probe TK-10 of the milli-
watt power meter. A DC 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 to 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 loss and non-linearity of the low-
pass filter, due to the measuring cables, and due to reflection at connection points. The
residual error is determined only by the frequency response of the test probe, the regulation
error of the EPM-1, and the unbalance of the T connector.

The magnitude of the test signal at the input to the test object can be adjusted precisely and
continously by varying the reference voltage at the EPM-1 (potentiometer P 304).

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

ably below 0 dBm are permissible for the unit under test, a 75 Q variable attenuator set to a
suitable value can be connected to the test object. This configuration is advisable only if the
variable attenuator is extremely precise, as its intrinsic errors are not compensated by the
above circuit,

Note: When the PS-19 is remote-controlled by the SPM-19 (cf. Section 4.11) with the data cable
in, the level generator is blanked for a short time while the receiver is being blanked.
If the EPM-1 is used to externally regulate the send level, then, under these circum-
stances, the function will only operate correctly when the automatic calibration facility
of the level meter is switched off, or the connection to the digital interface is removed
(flashing error message 2--005),

b3 ABRIDGED OPERATING INSTRUCTIONS FOR THE PS-19/SPM-19/
S6-4 FOR MEASUREMENTS WITH FREQUENCY OFFSET

The following sections only describe those settings which are required in addition to the basic
setup. The basic setup (send level, Zy» bandwidth etc,) is fully described in the operating
instructions. The best result-display is obtained on the SG-4 Storage Display Unit,

60301  SWEEP WITH FREQUENCY OFFSET

6.3,1.1 Measurement setup

K 368
(201 151 T
P$-19 € 866
e E
, §
Level generator Level meter Storage display unit

5.3,1.2 Settings
56-4

- SCALE MENU [2] off
- Current trace "A" on
- "MODE" [7] [8] [9] off
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Codirectional sweep Contradirectional sweep
fstart < fstop SPM-19: forppr < Fsrop
PS-19: forapt > Tsrop
START
IIIEE!III!IIEIII [ set SPM-19 |

MEMORY function [6]
must be switched off

Numerical entry for
frequency (kHz or MHz)

Max. speed of frequency

change (guide lines)
|Sweep time > 1 s] Sweep time Bandwidth | Af/ At

as PS-19

25 Hz < 20 kHz/s
400 Hz | = 200 kHz/s
! 1.74 kHz | <1 MHz/s

3.1 kHz < 10 MHz/s

SWEEP | A\ - ———-] = /

START: SWEEP  [VAA Waijt for two sweeps

STOP: | EXT fSTART

Repeat after previous STOP

PS-19: LfSTARTH Exq___[ swEEP]\/V\
SPM-19: start with \/\/‘

[11500 not alter any settings on the SPM-19 or PS-19 when sweeping is in progress

5.3.2 AUTOMATIC STEP MEASUREMENTS WITH FREQUENCY OFFSET

5.3.2,1 Measurement setup

as 5,3.1,1 (coax cable -10 MHz- not required)

5.3.2.2 Settings

S6-4

- SCALE MENU [2] off

- Current trace "A" on
- MODE [7] [8] [9] off



Codirectional stepping Contradirectional stepping
fstart < Fstop SPH-19: fsrapr < Fsrop
PS-19: Torapr > Tstop
START
Set PS-19 Set SPN-19

[jjjjjj] MEMORY function [6]
must be off

Numerical entry for
frequency (kHz or MHz)

AUTO
step [

START: — Device makes one measuring cyc]el)

Enable:

(for entry)

1) A periodic measurement cycle
can be carried out if the following key sequence is entered on the SPM-19 before the start of
the run:

MEM 6000 RCL MEM
STOP via fp o key
or "f" key (in this case repeat is erased)

|A§Do not alter any settings on the SPM-19 or PS-19!|







6 FUNCTIONAL TEST, MAINTE
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NANCE AND MISCELLANEOUS

The following information will help you check
PSS-19. The tests indicate whether the unit h

6.1 FUNCTIONAL TEST DURING

the level generator PS-19 or the send section
as any major errors (e.g. transport damage).

FIRST COMMISSIONING

This test is carried out during initial commi
quired, e.g. after repairs.

The test shown in Table 6-1 checks the pushbu
with the displays. It is recommended that the
Only level settings are possible on the send

6.1.1 CHECK OF SETTINGS AND DISPLAYS

ssioning, but can also be repeated later as re-

ttons and settings on the front panel, together
test be carried out in the specified sequence.
section PSS-19,

ACTION
Pushbutton operation or setting
(without frequency setting in PSS-19)

REACTION

Level, frequency display, LED indicator

FREQ

LED "FREQ." lights

"f12345.6789 kHz"
"12.34567 89 MHz"

12 345 678.9 Hz
12 345 678.9 Hz

Frequency display:

turn knob [17]

"CLR" 0

" " 1)

"fSTEP 1.00 2 5 kHz 1 000.0 Hz

":START o2 kH: 200.0 Hz

) STOP“Z 5 MHz 25 000 000.0 Hz
fCENT 12 500 100.0 Hz

. 24 999 800.0 Hz

"MAN" LED "FINE" lights

turn knob [17] Frequency changes in 1 Hz steps

"MAN" LED "COARSE" lights

Frequency changes in 100 Hz steps

"f 10 kHz"
"4 STEP [16]
“JLv STEP [16]

10 000.0 Hz
11 000.0 Hz
10 000.0 Hz

Frequency display:

Select all positions of
switch [18]

Corresponding LED lights

STEP TIME = 1 sec
"AUTO STEP"

LED “STEP" lights. Frequency steps by
1 kHz per second

Table 6-1  Sequence of functional tests

1) Frequency resolution is only 1 Hz when frequencies are entered in "f

STEP mode.,
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"SWEEP" v\ LED "SWEEP VN " lights.
Unit sweeps backwards and forwards between 200 Hz
and 25 MHz.

“SWEEP" _/ LED “SWEEP _/~ " lights.
Frequency sweeps once from 200 Hz to 25 MHz or
vice versa; sweep can be restarted by depressing
pushbutton SWEEP _/

“EXT," Red LED "External frequency tuning" lights.

LED "LEVEL" Tlights; frequency display off (PS-19)

Select all positions of switch [15]
on PS-19 or switch [7] on PSS-19, then
set to 75 Q

Corresponding LED lights

"LEVEL" (PS-19)

LED above pushbutton "LEVEL" lights

" dBm "

"dBmo"

"-10 dBm/dBm0"*
IIdBrII

Il-s dBrDI*

lldBmu

*
Pushbutton "dBm/dBm0/dBr" acts
as ENTER function

LED "dBm" lights, Tevel display in dBm (dB)

LED "dBm0" 1ights
Level display:
LED "dBr" lights
Level display:
Level display:

- 10.0 dBm0 (dBO)

-5.0 dBr
-15.0 dBm (dB)

Depress 3 direction pushbuttons
j{ below the level display

Level changes in 10-, 1- or 0.1 dB steps.

At the level limits, the warning arrow along side
the dBm (dB) display flashes if the direction key
is depressed.

"dBm0", "dBr" In the case of invalid settings, a warning arrow
appears in the level display and is extinguished
if the "dBm" pushbutton is depressed (automatic
correction)

"BLANK" Level blanking. Red LED "BLANK" lights.

Level display: =---
"AUTO BLANK" LED "AUTO BLANK" lights and level display on.
"EXT" (PS-19) Red LED off; frequency display on (PS-19)

"AUTO STEP" (PS-19)

Each time the frequency changes, the lTevel and the
level display are momentarily blanked.

"AUTO BLANK"
“f' (PS-19)

Function "AUTO BLANK" off, LED off
Function "AUTO STEP" off

Connect digital voltmeter (DCV) to X output [23] (PS-19)

" " .
fSTART DC voltage at X output: -2.5 V +50 mV
”fSTOP" DC voltage at X output: +2.5 V +50 mV
Table 6-1  Sequence of functional tests (continued)




6.1.2  FREQUENCY CHECK

Connect a digital frequency meter to

6-3

the coaxial generator output and check that the frequency

indicated by the frequency meter agrees with the selected generator frequency. Carry out random
sampling over the whole frequency range.

To check the output frequency of the
Section 3.3).

6.1.3 LEVEL CHECK

PSS-19, the level meter SPM-19 or SPM-18 is required (see

- Set the level generator to 0.00 dB (m) (see Section 4.5)
- Set the output frequency to, for example, 100 kHz

- Check the level on the level meter with an input impedance on 75 a

(SPM-19: digital mode, automatic measuring range [8] on)

- Change the Tevel with the direction pushbuttons and check that these level changes are

indicated on the level meter

- Check the output level and the balanced output

6.1.4 FREQUENCY RESPONSE CHECK

The milliwatt power meter EPM-1 made

by Wandel & Goltermann is suitable for this check, due to

its low intrinsic error (error < +0.015 dB at 75 n).

- Set the level generator output level of the PSS-19 or PS-19 to O dBm

- Select the reference frequency of

20 kHz or 200 kHz (Z = 124/250 Q)

- Read the level on the expanded display of the EPM-1 and observe the deviation as the fre-
quency is tuned over the whole range. The deviation must lie within the error limits given

in the specifications (Section 2)

If the generator is used in sweep mode, remember that the EPM-1 has a time constant of about

1s.

Checking the sweep rate:

Decrease the deflection time by one step. When this is done, any frequency variations of the
generator must 1ie within the required measuring accuracy.

6.1.5

HARMONIC DISTORTION OF THE SEND SIGNAL

If a level meter which is capable of
available (e.g. SPM-14, SPM-16, or a
checked. The following values of o

Coaxial output, 800 Hz to 25 MHz ....

Balanced outputs
Z0 = 124 q, 150 q, 60 kHz to 14 MHz

Z0 = 150 n, 600 o, 800 Hz to 100 kHz ..
200 Hz to 620 kHz ..

cespsccece

measuring harmonics in the frequency range up to 75 MHz is
spectrum analyzer), then the harmonic distortion can be
and ay3 should not be exceeded:

R — S——————— T

A R B R §osmas apEd MeBEs ey I B0
E— T
.. > 46 dB

R R R seco0s0ce

D RN secscccccssce seeoc0cesecesnse s
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6.2

OVERVIEMW

FAULT NUMBERS

6.3

As shown in Table 6-2, faults in the control sequence or during operation of the PS-19 are di-
vided into three classes. In the PSS-19, only RAM/ROM faults during the intrinsic test which is

executed immediately after switching on the unit are displayed.

Repairs should only be carried out by suitably trained personnel. If repair is impossible and
the unit has to be returned to the factory, we recommend that you specify the fault number which

was indicated.

Class 0 Faults in the computer section:
Qmmmm-m No fault, indication of test execution
0--100 RAM fault
0--200 ROM fault
Class 1 Hardware faults in adder (PS-19 only)
1--101 Incorrect addition result
1--102 Adder does not complete operation
1--103 DAC = 0 (synthesizer handshake)
1--104 DAC = 1 (synthesizer handshake)
1--105 Adder does not start to add
Class 2 Operator errors (PS-19 only)
2--001 Invalid address number
2--002 ROM address: "Store" impossible
(fixed frequency or setup from EPROM)
2--003 Address can be used only with "recall"
(selection of special programs)
2--004 Start and stop address are in different
address ranges. Both must lie between
0 and 99 or between 200 and 299
2--005 Data cable to receiver missing
- No AUTO BLANKING during digital frequency
change on receiver
- High sweep speed may cause some ripple in
the send signal
- When fine tuning of the PS-19 is carried out via the SPM-19,
its calibration frequency cannot be blanked. When tuning in the
range 80 Hz to 2 kHz is carried out, calibration is always per-
formed at 2 kHz, (If the 25 Hz filter is used, the calibration
frequency is 180 Hz for f < 180 Hz).
2--006 Sweep not possible (version BN 870/01)

Table 6-2 Overview of fault numbers

MAINTENANCE

AND MISCELLANEOUS

The level generator requires no special maintenance if it is correctly treated. The closed case
protects the electronic circuits even during transport. The use of the protective covers SG-4
for the PS-19 or SD-3 for the PSS-19 is recommend in order to protect the controls on the front
panel and sockets on the rear unit against splash water, dust, and mechanical damage. In addi-
tion, the unit can then be carried with the carrying handle of the protective cover.

For major or rough transport, the use of the transport case TPK-4 or TPK-3 or transport con-

tainer TPG-4 or TPG-43 is recommended (see Section 3.1.2).
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6.3.1 MECHANICAL CONSTRUCTION

Caution: Before opening the unit, remove the mains plug from the outlet!
The unit must be switched off whenever modules or options are inserted or removed.

The case dimensions comply with DIN Standard 41 494 and the American Standard ASA C 83.9. The
unit can therefore be installed in 19" racks (see Section 3.1.3). The top cover, the baseplate
and sidewalls consist of robust aluminium castings.

For servicing, the top cover can be removed after loosening the six hexagon head cap screws
(wrench in the accessory box on the rear of the unit), and the complete chassis including the
front panel and rear wall can then be 1lifted upwards out of the case. Note that the chassis is
connected via a plug connector to the power supply unit on the right wall of the case. The
modules of the PS-19 are accessible from the top and the bottom if the two screws holding the
folding chassis together are released.

when assembling the PS-19, ensure that the blue flat cable is not trapped between mechanical

components. During repairs, ensure that the upper chassis cannot inadvertently drop, as this
can lead to cable damage.

Figure 6-1 shows details of the upper folding chassis of the PS-19, with the top cover of the
unit removed. The figure shows, among other things, the microprocessor (INTEL 8085) and the free
positions for the optional accessories: the IEC bus board and the PROM (fixed frequen-ies,
setups) with the customer-specific program. Figure 6-2 shows the control section of the PSS-19
with the upper cover removed, the position of the PROM on the CPU board being visible.

o
P

.2 INSTALLING THE IEC BUS BOARD BN 853/05 IN THE PS-19

|

The interface board BN 853/05 is installed from the rear of the unit (see Figure 4-2). If the
two outer screws are released, the insertion compartment is accessible and the board can be
inserted (component side on the top). The interface board is then retained with the two screws.

6.3.3  INSTALLING THE EPROM

The PROM for the PS-19 or PSS-19 can be ordered later and then fitted in an existing unit. As
the customer-specific data are carried in an MOS memory circuit (EPROM), the EPROM must be
installed as described below, due to the sensitivity of these circuits to static electricity.

The general rule for handling of MOS components is that tools, bench top, equipment, and user
have the same reference potential.

The MOS module is therefore installed as follows:
1. Switch off the level generator

2. Loosen the six hexagon head cap screws (wrench in accessory compartment rear side) and
1ift off the top cover

3. Touch or hold the unit with one hand (reference potential), remove the MOS circuit from
its packing materials with the other hand (holding it at the ends), and insert it in the
position shown in Figure 6-1 or 6-2, respectively. The circuit is inserted correctly if the
markings on the circuit coincide with those on the socket.

4. Fit the top cover, screw it down, and switch on the level generator.
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CPU board BN 879/2

Address switch

-
5 p— =
L4 _
e
|

;;;;;

Parallel poll switch

Interface bus <IEC 625>

board (Option)

Sssasadnas . ssasesisss

b—--3sspssass -s3isEsaass

CEEET LR T Pl =

uP 8085

Adder @4

3 &l e

vvvvvvvvvvv

CPU mother
board (:)

Option BN 870/00.01

(EPROM)

Figure 6-1

Top of upper chassis in PS-19

DIL switch S1 (2)
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Option BN 871/00.01 CPU mother board
(EPROM)

DIL switch S1

R

R TP

. - > ~ ’
w P
Vg o > - r . -
T B A s TR ST e g S S S U AR T TN .

i
!

uP 8085

CPU board

Figure 6-2 Control section of the PSS-19
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4 BOOTSTRAP INITIALIZATION

6.3.

4.1 Bootstrap Initialization via DIL switch S1

6.3.

For normal operation, the DIL switch S1 (see Figure 6-1 and 6-2) must be set as shown in Figure
6-3. Switch 1/5 must always be closed, and all other switches must be open.

f— Initialization when S1/3 closed
1 2 3 4 5 6 Switch closed

HeBd0H

Figure 6-3  Switch positions of DIL-switch S1

870:9

Switch open

Switch S1/4 is also closed in the PS-19 version with fixed-frequency programs (see. Section
4.16).

During repairs, it may be necessary to disconnect the buffer battery, which means that the
stored data are lost. In order to set up a defined initial status, a "bootstrap initialization"
of the unit must be carried out, this is done as follows:

1. Switch off the unit

2. Remove the top cover (remove hexagon head cap screws)
3. Close switch S1/3

4. Switch on the unit (initialization)

5. Open switch S1/3 again and fit the top cover

After this bootstrap initialization, all frequency memory contents (address numbers 0 to 99)
are cleared and all setup memories (address numbers 100 to 109) are loaded with the standard
setup (see Section 3.6).

4.2 Bootstrap Initialization via front panel

6.3.

During this procedure all the frequency memory contents (address range 0 to 99) and all setup
memories (address range 100 to 109) remain the same.

1. Switch of f PS-10

2. Hold down the CLR key

3. Switch on the PS-19 and hold down the CLR key for at least another second.

5 UNIVERSAL SOCKET "vmsmon@i"

The coaxial output and the connection sockets for control and standard frequency are equipped
with the 75 o universal socket "VersaconC:)9" made by Wandel & Goltermann (Figure 6-4). This
has the advantage that it permits rapid conversion to one of the other connection sockets shown
below without soldering. The appropriate socket adapter is simply screwed into the permanently-
mounted universal socket with the installation wrench (in the accesory box on the rear of the
unit).
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6-9

2800800

Versacon®9 Lemo BNC 1.6/5.6 2.5/6 1.6/10 558 A 470C
Western Electric

Figure 6-4 Basic socket Versacon(:)Q with some of the available Versacon(:>9 socket
adapters

6  RECHARGEABLE BATTERIES FOR DATA RETENTION

Rechargeable batteries (PS-19: 3 Ni-Cd cells; type "mignon" IEC R 06; PSS-19: Ni-Cd cells

180 mAh; type "micro" IEC R 03) are mounted in the power supply unit on the right side wall of
the unit. These ensure that the values and data stored in the memories of the unit are retained
if the mains voltage is interrupted or switched off for periods up to four weeks. With the unit
switched on, the batteries are trickle-charged. If the level generator was switched off for a
longer period, we recommend that it be left switched on for approximately eight hours to fully
recharge the batteries. The batteries are mounted in battery compartment I on the rear side of
the PS-19 (see Figure 4-2). To replace the batteries, remove the two Phillips head screws and
pull out the battery holder.

When inserting new batteries, note the correct polarity, which is marked on the cover.

To replace the batteries in the send section PSS-19, the right side wall with the standard
power supply unit must be removed. To do this, first remove the three hexagon head cap screws on
the right side of the baseplate (wrench in the accessory box on rear of unit) and then take off
the top cover. After disconnecting the plug connector for the power supply, the side wall can be
removed and the batteries are accessible. Observe correct polarity when fitting the new
batteries.

I In both cases, bootstrap initialization must be carried out as described in Section
6.3.4 after replacing the batteries.
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