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1 SPECIFICATLIONS

1.1 FREQUENCY

1.1.1  FREQUENCY RANGE

Coaxial output 75 Sertsvareureuunsrasaassressiianacenrtnassttrnanaaransesrasss B0 HZ tO 25 MHz
Balanced output 124 Q/150 “ersaeesaramtrtrtubbonoasrresrubinnnnnrnnasanenanea OO KHZ TO 14 MH2
Balanced output 0 (/150 /600 & Frterasvaarsasetartsasansavarnnsavessenersarnes B0 HZ to 620 kHz

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

Resoiution R R U 7% | Hzl)

1.1.3  FREQUENCY TUNING

P§S-19:

- digital with keypad;

- in frequency steps with directien pushbuttons {input of fncrement with keypad);

- pseudo-~continuous with knob over complete frequency range, switchable between
coarse and fine tuning;

- reécall of stored fixed frequencies {see Section 1.5}

- in position "remote tuning", the output frequency depends on the frequency to

wiich the receiver SPM-18 and SPM-19 is set. The internal synthesizer is switched off.,

Smallest tuning step, digital R | 17

pseudo-continuous, fine R Y LR TR LT T T R N €
COBPEE teruiustinentorsntvtsuneninsnsnsvasntesranssrssnresanrnesnseses 100 Hz

P5§5-19:

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

i.1.4  AUTOMATIC FREQUENCY SEQUENCES

1.1.4.1 Auto-step

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

Stepping time (with automatic generator blanking

switched of f) adjustable Sresrrertseaasearicrsasaricnsacncnarnessuane 003, 0,1, 0.3, .., 300 s

When the automatic generator blanking circuit is switched an, the

selected step time is increased

in the frequescy range BO Hz to < [0 kHz Teeterrserssrcttanctcearertiaranensarrareanvas S 270 WS
in the frequency range 10 kHz to 25 MHz E R D N VI T

1) digital frequency adjustment
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4,2 Auto-step with freguency offset between generator and receliver

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

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

If automatic generator blanking i1s selected on the P3-19, the step time set on the receiver
SPM-19 is inmcreased as described in 1.1.4.1.

1.1.4.3 Sweeping the generator frequency tVYersion B70/02 only}

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

Sweep: Periodic {triangutar) or single sweep
Sequence duration (fSTART"*'fSTOP) AdJustable iaviiiiinennaeesaeas 0003, 0.1, 9.3, ..., 300 5

Minimum permissible sweep duration (max. sweep frequency)
for rsTAR? 250 KHZ sursercascssavnencestssisnterssissasasnanarrassssnasaens 0,03 8 {¥F 16 Hz)

v

10 KHZ vivvvvovsvosunsnsvsssnnnsssnnnsncsnassssracssssncssssansnss .1 5 (¥ 5 Hz)

> 200 HZ cevsvrorvsvanrsrnronsaeserssssssasnassrssansrarsssssrrasss 15 (¥ 0.5 HZ)
Additional adjustment Facility suvsevassnnssannanssassrsssssssssssassenas Manual sweep with knob

Frequency resclution for manual sweep
sweep Width AF €3 XHZ vevviavnorusssssssasecacansncsascasnrsaansnrssrrassnrsercersss 0.1 HZ
sweep width 3 kBz < Af € 10 XHZ veusvnnsrnrarsvavsoasssnneenasantosesaseresnsnsncnsas Jo3 HZ
sweep width AF > 10 KHZ sernsnsciensuesssssaroscnrnacnnsncsessnssnsnsnseansnssssssssnss 1 HZ

1.1.4,4 Sweep frequency operation with frequency offset between generator and recetver

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

Sweeping in the same or in opposite directions fs possible by selecting sultable start and stop
frequenctes on the PS-19. Start-stop and synchronization of the sweep sequence controlled by the
SPH-19.

1.1.5 ERROR LIMITS OF THE TUNED FREQUENCY vuviusessservinnenacsnsscacanansararnrnnnsess + 3 X EU"

with additional option BN BB5/00.03 2uvunssssssnnissssiassisesacinnnnarvessannannsass ¥ 1 X 0™’

The error 1imits 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.






1.2 0UTPUT LEVEL

1.2.1  SEGNAL SHAPE wuvneusnsansasnssssssstastssssnosancscasssasonsasncasassnrnnossnnnnsaSinusaidal

1.2.2  LEVEL DESPLAY

- rms, J-digit FILED display with sign, resolution cuisseeesecssnsvnsvnsscerensavevanacess 0,1 GB
~ a5 power Jevel (dBm} referred £0 vuivicesisnsscnscecssnssrasannsrassenssnsnosavsssvossana b MK
- as voitage tevel (dB) referred 10 L.vsvvesveesctsnsssacsnesnnnsoncanscersacassnnsanes 027746 V¥
- as dBn@, ¢B0 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 algebratc sum of the levels in dbm0 {(dBO) and d8r corre-

spond to the limits P, and P, . of the Jevel range (as specified in Section 1.2.4),

1.2.3 LEVEL SETTING

0n keypad, restlulion sassiassssrersararerinscsanrsacsransasrsansosasessanssssvsrasseenrns .1 08

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

1.2.4  LEVEL RANGE

atZinaznuEr-ZoorZin=G,Z = 7

out [¢]
lu Zin Power level Voltage level
Output Pivin Prax Poin Pmax
Coaxial 15 Q ZD ~74,% to +10.0 dBm ~83.9 to + 1.0 48
124 Q IO -75.3 to + 9.6 dBm
Balanced | o -82.2 to + 2.7 dB
150 Q z -76,2 to + B,7 dBm
150 2 A -77.9 to #17  dBm -83.9 to +11 B
1) ] =72 to +22.9 dBm -78  to +16,9 dB
Baltanced ]I 9
600 @ z -83,9 to 411 dbm -83.9 to +11 4B
0 -77.9 to +17  dBa ~77.9 to +17 dB

1.2.5 ERROR LIMITS OF THE OUTPYT LEVEL

1.2.5.1  Error limit at f = 20 kHz and 200 kHz and zin = 7

g ZG or 21n = O and Zout = 7

ou 0
Jutput Poin -29.9 -19.9 Prax gg&
75 @, coaxial 20 kHz .15 1.1 0.1
124 @, 150 Q, balanced | 200 kifz +0.18 5
150 Q, 600 O, balanced | 20 kiz +0.18 #0416

(Table values in dB)

1} output level for all 7 values at f < 200 Hz: < ¢ dB/dBm
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1.2.5.2  Variation of output ievel with frequency

ATy = Loy 07 Ly = 00 Ly 7 2y

dutput 80 Hz 200 Hz 1 kHz 60 kHz 100 kHz 620 Mz 5 MMz 14 MHz 25 MHz
Reference

7% Q, coaxfal 20 kHz 20.25 0.1 +0.08 0.4

124 0, 150 Q balanced | 200 kiz - ! 40,15 +0.75 I -

150 0, 600 Q balanced | 20 kHz i@.z&”} 10.15[ R I — '

{Table values fn dB}

1.2.5.3  Overall Error

A Ton = Lyyy = Ly o7 Ty = Os oy

zZO

{the partial errors 1.2.5.1 and 1.2.5.2 are included}

Output Level BO Hz 200 Hz 1 kHz 60 kHz 100 KNz 620 kNz 5 Miz 14 MHz 25 MHz
dpm ‘
2 -18.9 4 +0,2
75 Q coax, et 40,4
dBm
< -20.0 4y 0.25
dBm
> -19.9 dg +0.3
124 G, 150 @ bal, o -
dBm
< -26.0
2 d8 40.35
150 Q, 600 @ balanced +0.451) 30,35 40,45 —

1.3 MEASURING OUTPUTS

1.3.1  COAXIAL OUTPUT

unbaltanced, tied to ground, convertible to

31T common SOCKEL LYDBS seeeaesvesoraeassaruurassravnsonsrtresssnanassnsastoan Versacoa(:)Systan

QuULput IMPeOANCE soueserrsassosensnsasssssssssorencssassareanssscsasesssasoassssnsansanssns 75 5
Return loss at f = 5 MHz, send levels < «6 dBm (< =15 d8) «.iovnvinueiivianntanricsaaces > 34 dB
Frequenty TANGe seesesonsannrssonrssessonsssnsssanscsnnnssscsvorssassannsssvaseassss BU HZ 10 25 MHz

Balanced output 124 /150 Q

Balanced, floabing seeesvansvsesinsassscassensnsssssssvsrsnnvsnnannsrssnsansssse 3=pin CF socket
Qutput impedance, switchable ...2.................................................. 124 @, 150 Q
Return loss at f = 1 MHz, send levels < -5 dBm {< =15 dB) 4ivevvranrararsonanansreraress > 34 dB
Frequenty range c.veesvsvesvesvnsssonnsstnantassnsesseransnasasssscsnsenessesss B0 kHz to 14 Miz
$ignal balance ratio in accordance with CCITY 0.121 at f = 60 kHz to 14 MHz...c......... > 40 dB

1) for output levels < 0 dB/dBm
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Balanced output, 150 Q/600 Q

Balanced, floating S esirssiesiisvssstestitnatanttesacnsarnrarrsnssnrsacssrrenses Jopin CF socket
Dutput fmpedance, SWitchable ciiviiiacsseesesancassnrosernssns approximately 0 Q, 150 Q, 600
Return 1055 &L £ = 20 KHZ wrvnsvseiorunisienssninssistnsnseenesssnssssavecnnnrennsereres >34 d8
Frequency range TerAkNerttaue T rasanesne s ertsuknansarasarenennannarnnnanrsnss BO HZ L0 620 kHz
Signal valance ratio tn accordance with CCITT 0.121

at f = 80 Hz to 620 kHz Rt LI

1.4 SPECTRAL PURITY OF THE OQUTPUT VOLTA G E

R PR O TP T S
1.4.1 HARMOMIC RATIO

Output Fundamental frequency Jutput leve) 24 and 2.4
800 Hz to 25 MHz n > 50 di

76 Q, coaxial P top

! 200 Hz to 25 MMz min "7 max > 48 dB
1)

124 G, 150 @, balanced | 60 kHz to 14 MHz Pmin to Pmax 250 4d8
800 Hz to 100 kHz 1) > 50 aB

156 Q, 600 Q, balanced P i to P
200 Hz to 620 kHz A Hax > 44 dg

1.4.2  NON-HARMONIC NOJSE VOLTAGE

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

1.4.3  NGISE

1.4.3.1  Coaxial output and 124/150 Q balanced output

Signal-to-notse ratio referred te a 1 Hz bandwidth for cutput frequency > 10 kHz {200 Hz to
10 kHz) at the fregueacy offset from the wanted signal of
> 200 Hz e R N . -

15 KHZ cetinnetii e s e eeas > 110 dB

>
2200 KHZ sevvuiiiiini e eaeneees > 128 4B (> 110 d8)

1.4.3.2  Balanced output 150/600 Q

Signal-to-noise ratio referred to 1 Hz bandwidth for output frequency > 10 kHz (200 Kz to
10 kHz} at a frequency offset from the wanted signal of
2 200 HZ trveiennestretotnnennssseiiisseannneruonnnaersrrsrsarsennssnnsnns > 95 dB (> B85 dB)

2ABKHZ cevnii e ceeeean. 2 105 dB (> 85 dB)

1) See Section 1.2.4 far level ranges






1-8

1.8

POWER SUPPLIES AND AUBIENT COHNDITIONS

1.8.

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

1 POMER SUPPLIES

1.8.

Level generator PS-19

Mains voltage range without switching,
Rated range of USE cuivuisiestnnsncsasratasstrarnconrsanasssresasensernsnsacnssass 36 V to 261 ¥
Mains frequency, rated range OF USE L. uvieirererannncaaransearrnsasasnenarsaaes 87,5 Hz to 63 Hz

Current consumption Erms Crresasans Cesrsaane F creraraieees 2 A
Power consumpltion ...eveseivnncrissonsscanenntacnrssnenss tasaessaarerncarsarreaeeeeAPPTOX. 5D W
Safety class in accordance with TEC 348 and VOE 0411 4. uvieeriinerivanenncnanan [ |

Send section PSS-19

Mains voltage nominal operating ranges ....uveveniioniesercanannenaanaansenanses 96,5 ¥ to 121 ¥
103 ¥ to 129 ¥

PHE5 V to 140 ¥

193 ¥ to 242 ¥

189 ¥ te 250 ¥

208 ¥V to 281 V

Mains Frequency, rated range of USE .. uivuiviirrriiiarasssstscnssaassassanssaes 87,5 Hz to 63 Hz
Power ConsUMBEion i iee o canrisvnoronssrorsraranans hetastnsensesanrann cesaers APPTOX. 45 YA
Safety class in accordance with JEC 348 and VDE 0411 (i irveurnvnusvrnnnrrannanns [ |

2 OPERATING CONDITIONS

1.9

Ambient temperature

RALEd range OF USE tusuvuranosnsrsnsssnasnasesesoerasuesvenssobesassnesosssnnanenen +5°C to +40°C
Storage and transport FANGe .ueuuiiessvaessonairsarsrrnrssatansisianninresnnnveas =4G"°C to +70°C
Radio frequency interference suppression in accordance with Vfg, 526/1979

Issued by the Federal German Post Office

DIMENSIONS, WEIGHT

Level geperator PS-19
Mmensions in mm

Bepch unit ’ 19" chassis {DIN 41 494)

Width with handles .ccoviiinnnnsen. 477 Chassis width ... .o0.ts featierrraaaas . 443
Overall height +.o.vvvvvrinennn... 199 Chassis hefght {4 U} ..oviiviinninnn.. 175
Depth with handles ...cvvvnnasans. 434 Bepth sovvivivnndas S ¥ L

EG" conversTon KIt cuuieiueneeouairresiotosnsnnsanenarsntnssansnnsnssnsassnsansensa BN 700/00.04

Weight ........ reerstraresertrnnaas e teettarrasasttiats e aanen Werasevsverseess Approx. I8 kg
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Sead section P5S5-19
Dimensions in am

Bench top unit 19" chassis (DIN 41 494)

Width with handles ..ievcicenvnnn, 477 Chassis width cecviivnnrarraesevmenrees 443
Overall height wiiiievecnnanarases 165 Chassis height {3 U} suvsverunneeennees 131
Depth with handles ...viiivvacnnes 434 o P 4

19" conversion Kt ol .ususesenacrecsurevarsorssssiornsesnsnrarasessssaonnvaneennsnss BR 700/00.03

HETGNE st itriuetinencansnsannasessasssessocsnsnsasnssssosansoncnsnsnsnsnssnnssn approx. 14 kg

1.10 _OPTTIONS

1.10,1 STANDARD-FREQUENCY QSCILLAYOR FOR PS-19, BN 856/00.03
WL TNCreased BCCUTACY tivuvinvanssosrsninnennnsssnncrsrsornnenonsonnransocsansensse +1x 10”7

1.10.2 E£PROM FOR PS-19, BN 870/00.01

Hemory for 100 fixed frequencies and 40 setups in accerdance with customer's specification
{please request order form No, 5/78%a, b)

1.10.3  EPROM FOR PSS~13, 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 8US <IEC 625> BOARD, BN 853/05

for P5-19, for remote control of all eguipment functions. (Remote control of P$5-19 is carried
out via SPM-19)

Connection to the [EEE bus via connector § 834,
Interface functions ..eeeeevvarenesaaneneesass SHI, AHL, 16, L&, SRI, RLL, PPZ, DC1, DT, CO, E2
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ORDERING INFORMATION

Level generator PS-19*
Level generator PS-19*%, with sweep section

Level generator PS-19%, with fixed frequency programs {for German PTT}

Send section PSS-19* {for SPM-19 and SPM-18)

Options (at extra cost)

Increased frequency accuracy for PS-19
interface bus <IEC 625> board for PS-19
with adapter plug <IEC 625>/1EEE 488 (S B34)
EPROM for PS-19}

EPROM for pss-191)

Accessories {at exira cost)
MilHiwatt power meter EPM»lE); G; 10 Hz to 300 MH:z
Cable for connecting the PS-19 to the SPM-19, 24-pin, %0 om
Connection cable for interface bus <fEC 625>
120 em
200 em
Front and réar covers $D-4 for PS-19 (1 set)
S0-3 for PSS-19 (1 set)
19" conversion kit for P§-19
for P§S-19
Transport containers TPK-4 for P5-19
TPX-3 for P55-19
Transport case IPG-4 for $£5-19
TPG-43 for P55-19

BN

BN
B

BN
BN
BH
BN

BN 870/0%
BR 870/02
8% B70/05
B% 871/01

865/00.03
BN B53/05

870/00.01
871/00.01

BN 564/00
K 366

K 343

K 344
700/09.24
700/06.23
700/00.04
706/00.03
BN 626/10
BN 625/09
BN 621/04
BN 621/42

“*  Equipped with the 75 Q basic socket Versacon(:)g 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 motice -






REMARKS TO THE ERRORS SPECIFIED IN THIS OPERATING MANUAL

Return Loss

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

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

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

8ridging Loss

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

Zo

Vo

Thg bridging loss is defined as follows:
Bridging loss aB = L2 - L1
1

1+ EQ
in

NI.—-

ag = 20 g

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

In every case, Zin:3> Zo’ which results in:

z
ay ¥4.3 2 [¢8]
in

For that reason, the specified value of a rela-
ted to the value Z, {e.g. 600 Ohms) can bB'éasi!y
recalculated to yié]é the value of 3 5 for the
value 12 {e.g. 900 Ohms): *

B2 %" 7

Impedance balance ratio
The specifications given for the input or output bal-
ance are provided by the methods defined in CCITT

flecommendation 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 lorgitudinal voltages produced
by a generator or the influence of ihe common-mode
rejection ratio of a receiver."

T describe the degree of balance of a device {gene-
rator or receiver) under operational conditions ia
mosSt cases it is sufficient to measure and specify
the signal baltance ratio only.
Thus, the specifications in this Operating Mannual
arg provided by measurement of s 1 gn a )
balance ratio., This is done through
enploment of an accurately center-tapped inductor
with both of the tightly-coupled half windings being
completely symmetrical. fach half represents 7/2.
Measurement of Generator
Signal Balance Ratio

Center-tapped inductor—; “]—
Zi Vi
: 1
”EI : 76 T
ZV2
i
-

Generator signal balance ratic is defined as:

n
n t

w3

Generator | g
T Sl

Vl
ag = 20 tog | — | [aB]
2
Measurement of Receiwver
Signal Baltance Ratio
a Receiver
i
c Zh &
= [z zl}
| e
b -
Vi
1
Generator Voltagé
| reading between
+ a and b
Receiver signal balance ratio is defined as:
V}
3 = 20 tog | —| [uB]
Y2

The dotted impedance, 7, is the input impedance of
the device under test. If the input impedance is a
high value, then this impedance must be externally
connected in the parallel,
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2 TECHNICAL DETAILS

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

The send section PS5-19 does not iaciude the synthesizer module. In the following text, genera-
tion of the output frequency and level and the various modules are described in more detait
using Figure 2-1,

40 MiHz Oscillator - Mixer and low~pass;“ ““““““““““““““““““ T r ““““““““““ 3 Quiput
coaxiai;
! 2NNy | BOHzlo
< —_ l
3 il > ™ I 25 Mz
f Co |
| - j
| { et Bal ad
. ¢ Balanc
1 2; 5: 10 MH2Z Yoo |k i KT
Standard Ereq.}- G 1 4o Automatic lavef | 1L "%{ 152 :::fzzm
oMz = ~ [z ! t % control ampim?c ; !
§ o= ¢ | b
i ¢ | L] f ! L ~ 1 Balanced
Synthesizeri” 2 i : %’H g}’ | BOHzZIo
N Z I o L B T Fres20xhHz
External tunin% froem ; 40 ... 65 MHz { 20 kiHz i' i :
Level Meter SPM-18/-18 = L 0.1¢8/1dB  Relarence oscilta!oié i Output section |
External > 1 S LY T AT T
automatic amplitude control 7

W ’/ ///"”/ i //’ Déta,aﬁargaéiiassms S / //’@wsm-w

a.c. power
deop out signat

FlOsers1 T
Front panel cPU Memory S8rs ¢ | Interface N
ROM |- rogram 6261V
dsplay  keypoare | | Bo8s| | ROM LS ToRE | ~
22t =7

Figure 2.1  Simpiified block diagram of level generator PS-19

2.1 SENB SECTION

2.1.1 OUTBUT FREQUENCY GERERATION

The level generator operates on the heterodyne principle, the output frequency resulting from
the difference between the fixed frequency of 40 MHz and a variable carrier frequency of 4C to
65 MHz. The fixed frequency is generated in a phase-controlled LC oscillater, which is locked to
a standard frequency generated by the synthesizer or, in case of the P$5-1%, an external stan-
dard frequency. As the fixed fregquency 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,

¥he fixed frequency ts passed via a Tow-pass filter to the mixer and is converted, with the aig
of the carrier frequency, from the synthesizer or from an external source (in the PS5-19, only
from the external source), to the output frequency range of 80 Hr to 25 MHz. The following tow-
pass filter suppresses the upper sideband, harmonics, and residual compenents ef the fixed and
variable frequency. o

The synthesizer in the PS-19 is described in %&'ct!on 2.2,

87011
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2.1.2 LEVEL GENERATIGON (AGL AMPLIFIER)

The signal coming'frem the mixer 1s amplified: In the AGC amplifier, where it is also adjusted

to a constant value by means of an AGE circutt, The control voltage'1s obtatned by conparing the
signal voltage with a 20 kHz reference voltage. Fine adjustment of the output level is also
carried cut in this reference path, while the coarse level steps are adjusted by means of a
variable attenuator in the output path of the AGC amplifier,

An externai AGC c¢ircuit can be established via the control voltage input of the AGC ampliifier
for external level regulation, e.g. with the aid of the milliwatt power meter EPM-1.

2.1.3 QUTPUT PANEL

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

2.31.4  QUTPUT LEVEL BLANKING

The output level can be switched on and off, with a smooth transttion In the AGC amplifier. In
order to achfeve 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
veltages between 95 and 261 V. It s characterized by a high efficiency, which means that the
heating effects are refatively Jow in spite of the compact construction. This also increases the
reltability of the level generator,

The send section P55-1%, in contrast, ts equipped with a conventional power supply unit which
can be set to all common mains voltage values.

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

2.1.6  FREQUENCY TUNING

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

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

- High freguency accuracy and stability

- High spectral purity {extremely harmonic and noise values)

- Phase continuity when the frequency is changed

- High setting rate

- Compact construction

principle and most important modules are showa in the extremely simplified block diagram of

the synthesizer (Figure 2.2).

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

The lecking 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 osciliator 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 s carried out tn a single interpolation loop.
This operates with & non-integral division ratio, thus permitting the frequency to be set in
increments of less than 1 Hz. {1]

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

The interpolation escillator runs at a relatively high frequency between 40 and 60 Mz in order
to permit reduction, in the following 200:1 divider, of phase errors caused by the control
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Figure 2-2  Simplified block diagram of the syathesizer BN 865

fi] P. Harzer: Frequenzsynthese {in modernen PegelmeBplitzen. NTZ, Vol. 33 (1980), Issue 2,
Pages 90-94
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As it is desired to adjust the interpolation frequency in 0.1 Hz steps, the 200:1 divider makes
it necessary to change the interpoiation divider in steps of 200 Kz, For rapid reprogramming,
the output freguency of the interpolation divider is 100 kHz. This is compared in the phase me.-
ter with the divided standard frequency. Freguency 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
tocking and interpolation dividers, or blocking of the carrier loop in the case of a so-called
interpoiation exchange, permit a high spurious frequency rejection of the control signal.

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

achieve the required accuracy of 3 x 1077 or 1 x 1077

CONTROL SECTION WIYTH MICROCOMPUTER

The microcomputer consists of the central processing unit {(CPU) - a type 80BS microprocessor

- the program memory {RGM), the main memory (RAM), and the irput and output gates. The displays
and controls tn the front pane! are connected to the microcomputer via data and control lines,
The keypad of the centrol panel can be used, amongst other things, for inputting fixed fre-
quencies and complete equipmeat setups into the main memory. A buffer battery is provided for
the RAM power supply in order to retain the stored data 1f the mains supply fails.

If required, an additfonal, customer-specific IPROM for fixed frequencies and equipment setups
can be Installed. For remote control of the level generator P5-19 by an external computer, an
optional interface board for the <IEC 625> bus can be fitted. Remote control of the send section
Ps5-19, which does not have the synthesizer, is executed via an additional data connection from
the level meter.

When the untt s switched on, an automatic RAM/ROM test is executed, If a faylt is detected,
the test sequence is stopped and the fault number is displayed.






3 COMMISSTIONING
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3.1 UNPACKING

THE UNTIT

The unit ts 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

ENSTRUCTIONS FOR SHIPPING

Shipping without damage can be achieved'on¥y by using sultably designed packing materials, If
the original packing materials have been lost, we recommend that the uait be packed as shown in

Figure 3-1.

560mm

ERbCA i Y P P T

i

Figure 3-1

3.1.2

&00mm

Packing instructions

Wooden board
16 mm thick

— Hard padding fixed
fo the unit by means
of adhesive tape

Folding carton

h = height

TRANSPORY IN THE TRANSPORT CONTAINER OR TRANSPORT CASE

h+ 120 —=

The transpert containers TPK-4 for the PS-19 or TPK-3 for the PSS-16 protects the uait against
dust and mechanical damage during low stress transpertatton (e.g. in a motor vehicie}. It also
prevides suitable splash protection. Additional protection of the inclined contral panel can be
provided by fitting the rear cover $D-4 {5D-3) on the front of the PS-19 (PSS~19} before packing
it in the traasport container, In the case of increased climatic or mechanical stresses (e.q.
rati or air transport), we recommend the use of the transport case TPG-4 (TPG-3), which protects
the units againSt:extksagrenvirdnnenta]_effects.






3.1.3  USE N 19" RACKS

3.2

The case dimenstons comply with DIN Standard 41 494 and the American Standard ASA { 83.9 "Racks
and front panels”, The unit is thus suitable for installation in 13" racks, the only necessary
modi fication being extending the front panel dimensions by fitting two mounting brackets as
shown in Figure 3-2. The complete 19" conversion kit, inclyding mounting screws, is available
under order No, BN 700/00.04 for the P5-19 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
i
|
i
|

|
| e

Foot m__@ v ? ©
| 1 N E
} § e

4

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 Himit is not exceeded (see
Section 3.2). Generally, the following measures are necessary:

A gap of ope hefght wnit (44.4 mm) must be maintained between the units.

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

SETTING P THE UNIT

The ltevel generater P5-19 (P$5-19) can be operated at ambient temperatures between +5 and
+4G°C, 1f 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 various units, see Sec-
tion 3.1.3).
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3.4.

Fer operation with mains voltages of 110/117/127 V, the stow blow fuse G must be replaced (see
Section 3.4.1). :

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

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

1 CHANGING THE FUSE

3.5

a) Level generator PS-19
If the Jevel and frequency displays remafn blank and no LEDS 1ight 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 ars en.
ciosed with the unit In the accessory box K {rear of unit}.

b) Send section P$S-«19

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

If the ievel display remains blank and no LEDs l1ight, 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 P5-19 is switched on, an automatic RAM/ROM test is executed im
erder to check the functional readiness of the random access memory and the operational software
(ROMj, If the test fs successful, the symbols Qe-e-- appear for a short period in the freguency
display, before the unit sets {tself to the parameters, frequencies and levels which were last
stored.
If there is a fault §n the control section, a fault number is displayed in the frequency dis-
play. These numbers have the following meaning:

G--100 HAM fauit

G--204 ROM fault

See the notes In the servicing instructions on repairing such faults,

In the case of the send section PS5-19, a functional fauit in the main or program memcyy causes
display of a fault number on the ltevel display.
These numbers have the following meanings:

G--1 RAM fault

G--2 ROM fault

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

All setups are stored in a semiconductor memory, which is powered by a rechargeable battery if
the unit 1s switched of f. For this reason, the last setup which was entered before switching offf
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 lost. In this case, the following standard setup is
automatically generated when the unit ts switched on:

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

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

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

Hote: If a standard setup is transferred to the memory by means of z 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 voltage of the instrument should be the same as
the a.c. line valtags, so check whathar or not the two vollages
are aqual.

Safety Class

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

Connection to measuring circuits presenting
hazards to personnel

Betore the connection is made to a hazardous cirouit, a
profective ground connection, for protection against the meas-
urgment 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 circull,

Defects and Exceptional Conditions

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

sible, the equipment should be taken out of service and

inadverient operation should be prevented.

This occurs when

~ {he equipment shows exlernal signs of damage

- the equipment no longer operates

— after being overstressed in any way {e.g. storage, fransport)
s0 thai the tolerable limits are exceeded.

Fuses
Only specified fuses are permitted for use,

Opening the Instrument

Ahter the covers have been removed or when components are
removed with t00ls, 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, ali
voltage sources should be disconnected.

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

Capacitors can retain 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 altention 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
saparation by insufation must not be reduced.

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

Safety Testing after Repair and Maintenance

Testing ofthe protective ground conductorinihe
powercordfortheinstrument:

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

Testingtheinsulationolthe a.c. powercircuit:
Theinsulation resistance is measured at 500 V between the
a.c. power conneclion and the protective ground conductor
connection, For this measurement, the instrument's power

switch should be ON,
Theinsulation resistance ought to be >2 MS,

581






4 OQPERATICH

4.1 COHNTROLS 0N THE FROMY AND REAR PAMELS
The front of the level generator P5-19 or of the send section P$5-19 is divided into three
functioral areas: cennection panel, operating panel, and display panel. Selection of all para-
meters necessary for measurements is carried out maialy by reans of the pushbuttons on the in-
clined front panel, which simplifies operation and provides a pleasing design for the unit.
On the left side of the operating panel there are pushbuttons for selecting the output level
and the appropriate output, together with the level display. The right side of the PS-19 front
panel has pushbuttons for frequency selection, The frequency display ts on this side of the
front panel.
fach pushbutton has & LED which is on when the function 1s active. Some of the pushbuttons
have double or triple functions, these being clearly defined by lettering or by a second LED.
The rear of the unit, on which the layout of the level generator - control section, analog sec-
tion, synthesizer in the PS-19 - can be seen, mainly contains connection sockets for analog and
digital control sigmals, the insertion position for the remote contrel board in the PS-19, and
the mains power supply components.
The abbreviations for the controls and sockets used in the operating instructions are shown in
Figures 4-1 to 4-4, which are on fold-out pages for easy reference.
The relationships between the abbreviations (normally digits enclosed in square brackets} and
the circuit diagrams in the Appendix are described in Tables 4-1 to 4-4,
An exampie of the abbreviations used in the circuit dlagram is 16 Bu 1 {P$-19); this means that
the coaxial cutput sccket can be found in circuit diagram 18 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 unft. Pushbuttons are referred to in the
form "XXX",
Examples:
“HANY corresponds to the pushbutton
“Z0 dB" corresponds to the pushbutton |20 dB
The Table alsoe provides a summary of the functions of the various pushbuttons and sockets. All
coaxial sockets are universal sockets which can easily be converted to the common types of
sockets used in telecom work (see Section 6.3.5}.

4.1.1  ABRIDGED OPERATING INSTRUCTIOMS

A thin draver is located at the bottom of the PS-19. This contains the abridged operating in-
structions. The information sheets are arranged 1ike a stack of cards after the drawer has been
putied out, The cards that are not of current Interest can be pushed backwards uatil the card
you want {5 exposed. The AQl are written in two Tanguages {German/English): A different language
on each side. The cards can be turned over and a cut-out in the battom of the drawer simplifies
the turn-over, An ndex helps you';o_f{nd the side you want.
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4.2

The AOI contains, besides the frequency and.level settings, information about storage functions
and error numbers, as wel] as informatton on the PS-19 self-test. When the P5-19 is used for the
first time, or #f you want to do comh1ex measureménts, the detailed Description and OQperating
Manual sheould be consulted.

SETUP AFTER SWITCHING ORN

4.3

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

itself to the parameters which existed before it was switched off, A differeat setup (standard
setup as described in Section 3.6) appears if the built-im buffer battery for suppiying 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.

puTPuUTS, INTERNAL ITMPEBDANCES, FREQUENCY RANGES

i.4

The level generator PS-19/P55-19 15 equipped with one coaxtal output [1%1/111] for
the complete frequency range 80 ¥z to 25 MHz.
The other two output sockets are for balanced measurements.,

The frequency ranges and impedances of these two outputs are;

Ps-19 P55«19 Z0 Frequency range
BAL 1 izol 12} 124, 1506 Q 60 kHz to 14 MHz
BAL 11 {21} f13} =0, 156, 690 Q | B0 Hz to 620 kHz

The output and {ts impedance are selected with the impedance selection

switch 1151 on the PS-19 or 17] on the P§SS-19, The unit switches sutomatically between the out.
puts and impedances as long as the toggle switch is depressed. The output 1s only connected
when the switch 15 released.

The selected output and impedance are displayed in the #1luminated window.

SELECTION ©6F THE LE¥EL UNKIT

The tevel generator can be set to both absolute ievels and referred levels,

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

"dpm" (ds) absolute level
"dBmd" {<80) tevel referred to OTLP
"dge" relative level

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

The following relationship exists between the above-mentioned ievels:

{a) ddm0 + (b) dBr = {a + b} dBm






4.5 SEFTVTING THE OUTPUT LEVEL

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

4.5.1  LEVEL INPUT WITH DIRECYION PUSHBUTTONS (Pss-19)

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

10 d8  with pushbutton I3}
1 d8 with pushbutton [4!)
0.1 d8 with pushbutton (51

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

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

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

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

The digits are shifted from right to left into the level dispiay. 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 is not affected by this operation,

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

Input of a new Yevel is always carried out by averwriting the old level,

4,5.3  LEVEL [NPUT BY MEANS OF DIRECTION PUSHBUTTIONS {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 1s held down, the level ig stepped automatically, with a carry into the next
decade when necessary,

4.5.4 LEVEL INPUT VEA DIGITAL KEYPAD {£S-19}

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

For level input, the function ENTRY SELECT [6) LEVEL must be activated with pushbutton “LEVEL",
The LED above this pushbutton must light.

After this, the appropriate level unit s selected with one of the pushbuttons “dBm“, “dfmg™,
or "“dir*. o - ’
The numerical value is now entered via the digital keypad, the negative sign {pushbutton "-*)

being entered before or after the digits for fegative level values.

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






4.5.

value re-entered. The existing output level is not affected by this operation. The generator is
switched to the new level oﬁ!y when the pushbutton "dBm/d8m0" {enter function) is depressed. The
absolute ltevel 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 QUTSIDE THE PERMISSIBLE RANGES

4.5,

5.1  Absolute ievel

4.5,

Gr the basis of the relationship described in Section 4.4 between the varfous level units, in-
put of & new absclute level (dBm, dB} causes corresponding varfation in the level in dBmd, dBOC.

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

5.2 Relative level and levels in dBm0

4.6

When a relative level or a level in d8m) {s entered, 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 correspending minimym or maximum absolute level appears im the display and at
the output.

in order te indicate that the relationship for the absolute level described in Section 4.4 no
Tonger applies, & warning arrow 1ights up on the Jevel display.

These arrows have thie following meaning:

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

Addition of the vajues for the leve! in dBm0 and the relative leve! results in an
3 absolute level which {s 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 Jevel in d8m0 is stmyltanesusly corrected,
if the pushbutton "dBm" {s depressed,

GENERATOR BLANKIMNG

For many measuring tasks, it is necessary to temporarily switch off the output signal. For this
purpose, the unit has two pushbuttons which permit elther static or dynamic blanking. In both
cases, the output signal is switched on and of f "gradually®, i,e. the level does not change in-
stantaneously. This measyre is particularly useful In avoiding interference in carrier freguency
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 -=eu,

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

both cases, the level remains blanked.

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

The settling time to 1 mB is approximately 400 ms,

4.6.2  DYNAMIC BLANKING “AUTO BLANK"

4.7

fote: If the P55-13 is operated with the level meter SPM-19, socket [30] of the R§S-19 (rear-
side) must be connected to socket 140} or {41} of the SPH-19 (rear side) with the cable
K 350,

Depression of the pushbutton "AUTO BLANK® activates the function (greea LED 1ights}; subsequent

depression of the pushbutton deactivates the function.

Whesn the function is active, the Jevel is gradually reduced by more than 70 dB before each di-

gital frequency change (see Section 4.8).

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

quency aperation.

During blanking, the level value in the level display ts replaced for a few moments by the
btanking symbol —-m-,

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 ] mB of its final value 1s 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).

SHITCHING BETWEEN POWER LEVEL AND VOLTAGE LEVEL

The required caltbration - voltage level (dB) or power level (d48m) - must be selected with the
slider switeh [21] on the rear of the PSS-19, or {31] on the rear of the P55-19, 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 froat panel by pressing the following pushbuttons in the specified se-

quence:
dB calibration "MEMY 9900 "RELY “MEM"
dBm calibration YMEM" 9961 "R "MEM"

If the unit is switched off and on again, 1t automatically sets itself to the calibration mode
selected by the slide switch at the rear.






error limit includes the temperature response within the rated range of use and the aging of the

been pressed, The display is always in Hz. The display has dots to show Miz, kHz, Hz and 0.} Hz,

the synthestzer is net affected by this operation, The digits are shifted from right to left in-

4.8 SETTING THE oUTPuT FREQUEN [
Tuntng of the output fregquency for the send section P§5-19 ¥s 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 iInstructions of the
appropriate level meter.
in the Jevel meter P5-19, the output frequency can be selected digitally by the keypad, con-
tinuously, or autematically {AUTG STEP}.
The uses of a synthesizer which is characterized by high harmonic and signal-to-noise ratios
and by phase continuity during freguency changes provides high accuracy and good stability of
the selected frequency in all operating modes. The frequency uncertatnty of the P5-19 i3, de-
pending on the version, + 3 X 19'7 or + 1 x 10'7 of the displayed freguency value, This
internal crystal within a period of 1 year.

4.8.1 DIGITAL FREQUENCY SETTING [13]
The send frequency 1s entered in MHz or kHz with the aid of the keypad [13}]. For input of the
freguency, the function ENTRY SELECT (6] "FREQ." must be selected. The lamp above the LED must
1ight; otherwise depress the pushbutton agatn. Example for a frequency input of 987.6 Hz:
Entry: ".* "9876" "kHz" Display: 987.6 Hz
or HUMOR0009876" "MHZ®
The synthesizer wil] not be tuned to the new value, unless "kHz" or "HHz" {ENTER function) has
This makes it easier to read the display.
If an incorrect digit is entered during frequency input, the display can be cleared with the
atd of the clear pushbutten "CLR" and the required frequency re-entered. The current tuning of
to the display. The maximum possibie frequency which can be entered 15 26.5 MHz.
A new frequency is input by overwriting the old value,

4,8,2 CONTINUQUS FREQUENCY TUMING Y HAR"Y

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

with a resolution of 1 Hz {FINE) 1F pushbutton "MAN" is pressed once
with 2 resolution of 100 Hz (UCDARSE} #f 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 specirum 15 generated.

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

continuousiy over the whale frequency range with the knob [17], The frequency variaton per rev-

elution of the knpb alse tncreases as the speed of rotatfon of the knob increases. This makes it
possible to tune rapidly over the whole frequeacy 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 o
26.5 MHz can be set.

To switch back to digital freguency tuaing (4.8.1), simply enter the required output frequency
via the keypad {13},






Addresses . Contents _ P§-19 P55-19
0 ... 99 Fixed frequencies in RAM I 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 fn ROM X

Table 4-5  QOrganization of measuring parameter memory

Address Function
9 800 Voltage level calibratton {dB)
9 90} Power level calibration {d8m)

Tahle &

-6  Calling up special programs via memory addresses {see Section 4.10.2, when SPM-19
and PS5-19 are vsed together call up for P5S-19 via SPM-19)

4.10.2  THE STGRE AND RECALL FUNCTIONS

With the aid of the two pushbuttons "STO" and "RCL" on control panel {13] of the PS-19, it ¢
possible to store and recal) data and measuring parameters. After the parameters have heen

entered, the following pushbuttons must be depressed:

Store;

Recall:

"MEM"  Address number "STO"

The LED above the "MEM" pushbuttan flashes until the function pushbutton “STO" is
depressed. An error number is displayed tf an invalid address number is selected {see
Section 4.10.1}.

"MEM" Address number "S$YQ"

The LED above the "MEM" pushbutton flashes until the function pushbutton "REL" is
depressed, An error number is displayed if an invalid address number s 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 47 and <% . Automatic
stepping s 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
Tong as the "RCL™ pushbutiton s depressed,

4.1G.3  STORING FIXED FREQUENCIES

* PS5-19 ONLY *

Number:

up to 100 fixed frequencies

Address range: 8 ... 9% {see Table 4-5)

- Input of the required frequency on the keypad (see 4.8,1)
- Depress "MEM" (LED must 1ight)
- Select required memory tocation (address) on the keypad {13}

4

Depress "ST0"
Enter the next frequency
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When stering a large number of fixed frequencies at sequential addresses, the operator can
avoid the recessity of noting each address as it is used by using a different tnput procedure

shown below:

Input of first frequency - “MEM" on - enter start address - “STO" - "MEM® on - step

“MEM" of f

- lIaput of 2rd frequency -

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

4.10.4 RECALLING SINGLE FIXED FREQUENCIES IN ANY ORDIR

* PS-19 GNLY *

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

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

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

A4.30.5 CALLING UP A SEQUENCE OF FIXED FREGUENCIES

* P5-13 ONLY *

If wmeasurements are to be carried out at several frequencies which are stored at sequenttal
addresses ia the memory (RAM), tuning can be simplified considerably by manual or automatic
recall,

&) 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
exampie, for selective end-to-end measurements {see Operating Manual $PM-19, Section 4.11),

- Set up the required stepping time in the display window "SWEEP DR 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 ts generated

~ Depress “fSTDP" and enter the stop address on the keypad

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

- Depress  “AUTD STEP": the frequency of the stop address is generated until the step time
has etapsed; the féequéncy.qf the start address then follows,

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

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

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

Notes:
Checking the precessing stages:
Depress "RCL". As long as this pushbutton is depressed, the current address appears in the

t

frequency display.

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

~ Interrupting autostep cycle and resuming later at the interruption point:
Depress "f" {steps avtostep function)
Depress "AUTO STEP" {rastarts the function}

'

interrcgating the start or stop address:

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

if the AUTO BLANK function is active, the seitling behavior of the level described in Sec-
tion 4.8.3.2 also applies; this means that the two shortest step times of 0,03 second and
G.1 second can be used only 1f the increased error 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
resuits in brief level variations. Thase can be transferred to the blanking period by acti-
vating the auto blank function.

4.10.6  STORING SETUPS*

Number: up te 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 reguired parameters and data

- Depress "MEM" (LED must light)

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

Bepress "STQ"

- Enter the next setup

¥

A4.10.7 RECALLING SETUpS*

From the address ranges 100 ... 109 and 500 .., 539 {only with optional feature "PRGM"
8N 870/00.01) 1s carried out as described in Section 4.10.2:

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

*} The setups described here are for the PS-19,
See the note in Section 4.10 for the P$S-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 * £ * and * L % (see 4.10.54),

3.10.8 AN APPLICATION EXAMPLE

Assume, for example, that 100 frequencies are stored as follows in & customer-spectfic PROM
{8N 870/00,01}):

Measuring taesk 1: Fixed frequencies in the address range 200 to 219
Measuring task 2: Fixed frequencies in the address range 220 t{o 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,
Heasuring task 2 at address number 102,

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

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

- Select step time 7
- Enter setup address 101 Store measuring
- Depress “STQY paraseters

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 adéress 101

« Depress "RCL"

- Depress “AUTO STEP

4,11 REMOTE CONTROL OF THE PS-19

The level generator PS-19 can be supplemented with the level meter SPM-19 {or 5PM-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 faciltties:

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

2. Synchronous, manual frequency stepping {single step)

3. Synchronous, automatic frequeacy stepping {aute step)

4. Synchrenous sweep freguency operation






Necessary cable connections:

The generator and the meter are connected.together as shown in Figures 4-6a and 4-6b. The two
coaxtal cables shoutd be as short as possibie.
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Figure 4-6a  Remote control PS-19/5PM-19 Figure 4-6b  Remote control P$-19/5PM.18

870:5

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

Caution:

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

4.11.1  SYNCHRONOUS {CARRIER FREQUENCY} TUNING OF THE GENERATOR P5-19 BY THE LEVEL METER $PM-19
- Depress the pushbutton "EXT"

The frequency is switched off, If the data connection cable X 366 is not fitted, the output
tevel 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 reguiation circuit
in the generator remains set to slow operation, This may resylt in smail ripples in the output
signal when carrying out sweep measurements at high sweep rates.

4.11.2  SYNCHRONOUS, MAMUAL FREGQUENCY STEPPING {SINGLE STEP) WITH DIFFERENT OUTPUT AND RECEIVE
FREQUENCIES

4.11.2.1  Frequency stepping with coastant step value

The function 1s initiated with the two "STEP" direction pushbuttons " 4p * and Ji " 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 P5-19 and $PM-19.






The generator then synchronously changes its curent frequency by a step value fSTEP' The

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

sideband).

The following rules apply:

fSTAR? < fSmp Normal sideband, l.e. the generator is stepped in the same direction
a5 the level meter,
fSTART > fSFGP Inverted sideband, t.e. the generator is stepped in the opposite

direction to the level meter,

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

Operatien:
- Specify the inverted or normal sideband by depressing fSTART or fSTOP {see above).

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

- Depress *f" and enter the required starting freguency.

- Depress "EXT".

- Depress "AUTO STEP". The gemerator 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 eatered. For selection of other frequencies, the fre-
guency step function must be switched off,

Switching of f the function

- Bepress pushbutton “EXT*

4.11.2.2  frequency stepping by means of memory addrasses

For this operating mode, the memory function “MEM" must be active in the PS-19 and the $PM-19.

Stepping of stored fixed frequenctes is carried out on the lTevel meter SPM-19 with the two di-
rection pushbuttons 4p and J» , 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 SPH-19 is depressed, the PS-19 increments or decrements its memory address by one step.

In this operating mode, it {s not necessary to select the inverted or normal sideband,

Operation:

- Depress "MEM" and eater the required start address

- Depress “RCLY

- Depress “EX¥"

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

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

Switching off the function:
- Depress pushbuttons “EXT™, “MEM"







4.11.3  SYNCHRONOUS, AUTOMATIC FREQUENCY STEPPING (AUTO STEP) WiTH DEFFERENT OUTPUT AND RECEIVE
FREQUERCIES

In contrast to manual frequency stepping {Sectiom 4.11.2}, the frequency 1s automatically

stepped in this mede by a cleck signal which is determined by the STEP JIME set up on the
5PM.19 and which is transmitted from the level meter [40] or [41} to the generator [30] via the
data connection cabie X 366. The STEP TIME switch on the P$-19 is disabled and the display
window is not 1}luminated.

The sequences described in Sections 4.8.3.2 and 4.10.% can also be executed in this operating
mode:

- automatic frequency stepping
- automatic memory address stepping

The parameters which determine the sequence, such as ¥5¥ART' fS¥0P' 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 identical in the generater and level meter.

As the sequence 5 always executed in the level meter and generator from the start fregquency

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
frequenties,

Caution:  If the "AUTQ BLANK" function is active, it is recommended that the stepping time
of the level meter is not set to a value less than 1 5, in order to ensure that the
generater has sufficient time for settiing {see Section 4.6.2}).

4.311.3.1 Automatic frequency stepping (see abridged operating instructions in Section §.3.2)

Settings on the p5-19

~ Depress "fszspu and enter the step frequency

~ Depress “fS¥O?" and enter the stop frequency; the stop frequency is now transmitted.

- Depress "f T" and enter the start frequency; the start frequency is now transmitted.
- Depress "EXT™; the frequency determined by the receiver is now transmitted.

- Depress "AUTQ STEP"; the start freguency is transmitted.

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

FS?ART’ fSTOP and fSYEP must aiso have been entered,

the freguency stepping function must be reset to permit modification of freguency parameters
on the 519,

Switching off the function: Depress “EXT"

Notes:

The tevel meter always executes a cycle which starts at fS?ART and ends at fSTGP'

For a new cycle, the receiver must again be stepped to the starting point by depressing the
pushbutton "rSTARIE‘ This also tunes the generator to 1ts 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 epsure that the frequency parameters in the generator and leve) meter
resuit in the same number of steps. If the generater reaches its stop frequency before the
level meter, then it starts again at the start frequency.






4.11.3.2  Autonatic freguency stepping by means of memory addresses

- Depress “MEM*

-~ Depress “fSTﬂP“; the stop frequeacy of the AUTO STEP function is transmitted.

- Enter the stop address via the keypad.

~ Depress “RCL"; the frequency 1f the stop address is transmitted.

- Depress “rSTART“‘ the start frequency of the AUTO STEP function 1s transmitted.
-~ Enter the start address via the keypad.

~ Depress "RCL"; the frequency of the start address s transmitted,

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

- Depress "AUTO STEPY; the frequency of the start address 15 transmitted,

The unit is now ready in the operating mode “synchropous, 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 $PM-19 must in all cases be
egual.

In order to avoid disturbiag synchronization, no further pushbuttoas m:st be pressed on
the generator!

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

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

structions in Secticn 5.3.1)

This sweep frequency measuring method is a special eperating mode of the PS-19/5PM-19
combination which permits sweep measurements on frequency cohverters,

Figure 4-7 shows the test configuration and the necessary connectioas,

K 386
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- - (K145 . To display unit
Ps-19 |C K M sPM-19 6-4
Series C...
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tevel generator Test ¢bject Level meter 1EC &
BN 870/02 BN 82%/02 ps

figure 4-7  Sweep frequency measuring set for freguency converters

Synchronization of the PS-19 is carried out via the cable K 366l7,
Settings:

- Set up the required start and stop frequencies on the PS-19 and SPM-19,

- Set the P5-19 and the SPM-19 to the same sweep time. (Do not exceed the maximum sweep rates
specified below!)

- Set both uaits to the start fregueacy.

- Prepare the P$-19 for “synchronous sweep"; this is done by depressing “EXT" followed by
"SWEEP VN L
{The P5-13 now waits at the preselected position and its starting frequency is displayed).

- Start the sweep by depressing "SWEEP" vV“ on the SPH-19.

1) K 366 must be purchased separately.






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

switched enl

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

The following prerequisites must be fulfilied for correct operation:

No operator controis of the PS-i9 or 5PM-19 may be operated during this sweep sequence;
the IEC bus must aiso not address these two units!

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

for bandwidth 25 Mz :»ﬁ% < 20 _k?gi,é
for bandwidth 400 Hz :%% < 20082
for bandwidth 1.74 kifz :—g < 1 i‘"g!}_
for bandwidth 3.1 Kiiz %{— < 10 ﬂ*sii

4.2 STANDARD FREGUEKCY FNPBTI ([51]

If the specified frequency accuracy of the PS-19 fn not sufficient for specific measuring
tasks, the accuracy of the output frequency can be improved by comnecting an external, more
accurate standard frequency of 1, 2, 5, or 10 HHz to socket {51}, The necessary level for a
sinusoidal ¥nput sighal Hes between -20 and O dB; for a square-wave signal, the voltage Vpp
may 1te between 200 mV and 2 V (input impedance 75 ).

4,33 EXTERNAL LEVEL REGULATION

The output level cen be varied by approximately +1 dB 4f a positive DC voltage of approximately
1.3 ¥ 15 connected to socket [22] of the P5-19 or socket [14] of the P55-10 “external level re-
gulation”; the necessary voltage variation for the above level variation is approximately

+ 700 mv.

If the EPM-1 1s used as an AGC amplifier, an external control loop can be constructed. 1n this
case, the output Tevel from the generator is measured as close as possibie to the test object
with the test probe of the EPM-1. The control voltage output of the EFM-1 provides a BC voltage
which is proportional to the deviation from the specified value, and this voltage is connected
back to the imput secket [22] or {14] of the level generator. This regulation loop makes it
possible to compensate for cable losses in long cablies, for errors due to the generator output
impedance or errors caused by the test cable, See Section 5.2 for further details,
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4-31

COMPUTER CONTROL

AYY functions of the level generator PS-19 or send section PSS-19 can be ctontrolled by an ex-
ternal computer. The unit can thus be integrated in automatic measuring systems and can carry
cut comprehensive measuring tasks not only precisely and reliably, but also with major savings
in time and costs. Figure 4-8 shows the configuration of & 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 [EC interface of the level meter SPM-19, Data traffic is exchanged over the cable K 350
between the geperator [20] and level meter [40] {41).

To control the level generator PS-19, the optional interface board BN 853705 must be inserted
in the rear of the unit. Connection to systems with JEEE 488 interfaces is carried out via the
additional adapter plug S 834, The interface board can be fitted later to extsting units as
described in Section 6. The external contro) of the PS-19 is indicated by the red LED above the
pushbutton "LOCAL™ being on. As long as this LED is on, manual operatioa of the unit by keypad
input is inhibited,

10 MHz r'_"'""

40.. .65 Miz ‘::>I- Periphery
‘Internal data and address bus -—-——-......J

Pss-19 | X == sem- KCET-EETA controtier

Level generator Test object Level meter

87017

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

Switching to manual control with the computer connected by depressing the pushbutton “LOCAL® 1s
posstble in accordance with the conditions described in the JEC bus standard {remote-local func-
tion RL1}. Details of prograwming of the level generator can be found in the separate manual
“Remote control and programming of the $PM-18",






4.14.1 INTERFACE-BYUS <IE 625>
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figure 4-9  Block diagras of the IEC bus iaterface

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

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

The actual interface logic s in an IEC bus interface module. This is connected, on the cne
stde, via the necessary drive and receiver circuits with the interface of the IEC bus, and on
the ather 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, t.e. without using the microprocessor within the generator. 1t sutomatically carries out,
for example, the IEC bus handshake cycle and decodes all messages which are transmitted on the
TEC bus. The interface states assumed as the result of thess messages are written into the
appropriate input ports.

A further input port acts as & transfer register for lstener date, f.e. those data which are
to be transmitted from the 1EC bus to the generator as Jomg as the generator is addressed as a
Tistener {e.g. during transmission of setting parameters for the generator),

The output ports are used

- To recelve control instructions with which the microprocessor can influence the behaviour
of the fnterface logic. It can, for example. in addition to a large number of other
pessibilities, stop the handshake cycle or transmit a service request signat {5RG) via the
1EC bus.






- as a transfer register for data which are to be transmitted from the generator to the I£(
bus, for example talker data and status informatfon,

Tatker data are data which are transmitted from the generator to the 1EC bus as long as the
generator is operating as the talker, e.g. when the result of a measurement f5 being trans-
mitted,

The status byte is the response of the generator to a serial poll and contaims the current
geaerator 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 s possible to specify the data line of
the 1EC bus on which the generator is to transmit its request service signal fRQS) if the
controller executes a status interrocgation by means of a parallet potl,

4.14.1.1 Interactions between the instrument and [EC bus interface

When the [EC 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 1EC bus program. This 1s the
case whanever:

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

- A listener byte was transmitted over the IEL bus. The interface iogic has in this case
written the byte into the transfer register for Vistener 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 becanes not true, indicating that the uait 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 (DAY = 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 TEC bus instruction “device
clear (DCL or SDC = selected device clear)®. Again, the interface togic stops the handshake
cycle and the cycle ranains interrupted until the microprocessor has tnitialtzed the unit
and enabled the handshake cycle agafn (NDAC = not true and NRFD = not true).

If the strap CLR is fitted on the [EC bus interface board, the IEC bus signal IFC (interface
clear) causes the generator to be initialized. This makes it possible to initialize the
generater via the 1EC bus, for exawple in the case of a hangup., {This is tmportant for units in
urmanned stations, where a hangup resulting from external interference cannot be cleared by
switching the mains voltage off and on again},






4.314.1.2

Structure of the IEC-Bus program

4.14.2
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