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J 

Page (ii) Dec. 80 



H 5201 7-900K 
Vol. 1 

NOTES AND CAUTIONS 

1 

E L E C T R I C A L  SAFETY PRECAUTIONS 

This equipment i s  protected i n  accordance wi th  IEC  Safe ty  Class 1. I t  has been 

The f o l l ow ing  pre- 
designed and tested according t o  I E C  Publ icat ion 348, 'Safety Requirements f o r  E l ec t ron i c  
Measuring Apparatus', and has been supplied i n  a safe condit ion.  
cautions must be observed by the user t o  ensure sa f e  operat ion and t o  r e t a i n  the equip- 
ment i n  a sa f e  condition. 

Defects and abnormal s t resses  

Whenever i t  i s  l i k e l y  that protect ion has been impaired, f o r  example as a r e su l t  o f  
damage caused by severe condit ions o f  transport or  storage,  the equipment sha l l  be made 
inoperat ive  and be secured against any unintended operat ion.  

Removal o f  covers 

Removal o f  the covers i s  l i k e l y  t o  expose l i v e  parts  although reasonable precautions 
have been taken i n  the design o f  the equipment t o  sh ie ld  such parts .  
sha l l  be disconnected from the supply be fo re  carrying out any adjustment, replacement o r  
maintenance and repa ir  during which the equipment sha l l  be opened. 
maintenance o r  repa ir  under vo l tage  i s  i n e v i t ab l e  i t  sha l l  only be ca r r i ed  out by a 
sk i l l e d  person who i s  aware o f  the hazard involved. 

The equipment 

I f  any adjustment, 

Note that capacitors ins ide  the equipment may s t i l l  be  charged when t h e  equipment 
has been disconnected from the supply. Before carry ing  out any work ins ide  the equip- 
ment , capac i tors  connected t o  high vo l tage  points should be discharged; t o  discharge 
mains f i l t e r  capacitors,  i f  f i t t e d ,  short together the L ( l i v e )  and N (neutral )  pins o f  
the mains plug. 

Mains plug 

The mains plug shal l  on ly  be inserted i n  a socket ou t l e t  provided wi th  a p r o t e c t i v e  
earth contact. 
lead without p ro tec t i v e  conductor. 
or outside the equipment i s  l i k e l y  t o  make the equipment dangerous. 

The p r o t e c t i v e  act ion sha l l  not be negated by the use o f  an extension 
Any interrupt ion o f  the p r o t e c t i v e  conductor ins ide  

Fuses 

Note that there i s  a supply fuse i n  both the l i v e  and neutral  wires  o f  the  supply 
lead. 
remain a t  supply po ten t ia l .  

I f  on ly  one o f  these fuses should rupture, c e r ta in  parts  o f  the equipment could 

To provide protect ion against breakdown o f  the supply lead, i t s  connectors, and 
f i l t e r  where f i t t e d ,  an external  supply fuse (e.g. f i t t e d  i n  the connecting plug)  should 
be used i n  the l i v e  lead.  The fuse should have a continuous r a t i n g  not exceeding 6 A.  

Make sure that only fuses wi th  the required ra t ed  current and o f  the spe c i f i e d  type 
are used f o r  replacement. 
holders sha l l  be avoided. 

The use o f  mended fuses and the short- c i rcui t ing  o f  fuse 

J u l y  83 (Am. 3) Page (iii) 
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CAUTIOfV : STAT' IC S E N S I T I V E  COMPONENTS 

Components i d e n t i f i e d  w i t h  the symbol 
par t s  l i s t s  are  s t a t i c  s ens i t i v e  dev ices .  
a l s o  indicated i n  the equipment by orange d i scs ,  f l a g s  o r  l ab e l s  bear ing  the 
same symbol. 
components being permanently damaged by s t a t i c  charges o r  f a s t  surges. 

( I )  

on the c i r c u i t  diagrams andfor 
The presence o f  such dev ices  i s  

Certa in  handling precautions must be observed t o  prevent these 

I f  a pr inted board containing s t a t i c  s ens i t i v e  components (as ind icated 
by a warning d i sc  o r  f l a g )  i s  removed, i t  must be temporari ly  s tored in  
a conductive p l a s t i c  bag. 

(2) I f  a s t a t i c  s ens i t i v e  component is to  be removed o r  replaced the follow- 
ing  an t i- s ta t i c  equipment must be used. 

A work bench w i t h  an earthed conductive surface.  

Me t a l l i c  t o o l s  earthed e i t h e r  permanently o r  by repeated discharges. 

A low- voltage earthed so lde r ing  i r on .  

An earthed w r i s t  strap and a conductive earthed sea t  cover f o r  the 
ooerator.  b7hOSe outer  c l o th ing  must no t  be o f  man-made f i b r e .  
-- 

(3) As a general precaution,  avo id  touching the leads o f  a s t a t i c  s ens i t i v e  
component. 
un t i l  i t  i s  required €or use. 

When handling a new one, l eave  i t  i n  i t s  conducting mount 

This equipment i s  fcrmed from metal pressings and although every  endeavour 
has been made to  remove sharp po ints  and edges care  should be taken, par t i-  
cu l a r l y  when serv i  .sing the equipment, t o  avoid minor cuts. 

VARNIi'JG : TOXI C: HAZARD 

Many of the electr,,nic components used i n  t h i s  equipment employ r es ins  and 
o ther  chemicals which g i v e  o f f  t o x i c  fumes on inc inerat ion.  
precautions should i here fore  be taken i n  the disposal  o f  these items. 

B c r y l l i a  (bery l l ium ox ide )  i s  used in the construct ion o f  the f o l l ow ing  

Appropriate 

A--- /, components i n  t h i s  squipment : 
BERYLLIA 

. . . . . . . . YP.i.t. .M?. f . T.r.wi 8 f9T.S. .?W. ?PP. . % ? 6 . .  . . . . . . . . . . . . 
This mater ia l ,  when in  the form o f  f i n e  dust o r  vapour and inhaled i n t o  the 
lungs, can cause a r esp i ra to ry  d isease .  
i t  can be handled qu i t e  s a f e l y  although i t  i s  prudent t o  avoid handling con- 
d i t i ons  which promote dust formation by sur face  abrasion. 

Because of  t h i s  hazard you are advised t o  be very ca re fu l  i n  removing and 
disposing o f  these components. 
o r  domestic waste o r  despatch them by post .  Tliey must be separate ly  and 
secure ly  packed and c l e a r l y  i d e n t i f i e d  t o  show the nature o f  the hazard and 
then disposed o f  i n  a sa f e  manner by an authorized t o x i c  waste contractor.  

I n  i t s  s o l i d  form, as used here,  

Do not put them ir! the general industr ia l  

WARNING : AC QOLTAGES 

A Disconnect mains lead be fo re  removing thc cover of Unit  AP1 f o r  e i t h e r  
access o r  adjustment, f o r  d e t a i l s  see Control  c i r c u i t  power supply (API) 
Chap. 4-2 Technical descr ipt ion.  

d 
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I 1 10 kHz t o  1024 MHz AM/FM Signal Generator 2017 ... ... ... 2 

.. , 7 2 Sideband no ise  curves ... ... ... *.. ... 

FEATURES 

1 .  2017 i s  a s tab le ,  low noise  a.m./f.m. s igna l  generator cover ins  the f r e -  
quency range 10 kHz t o  1024 MHz. 
o f  required s e t t ings  v i a  a keyboard with the a l t e rna t i v e  o f  using ro tary  con- 
t r o l s  t o  adjust c a r r i e r  frequency and output l e v e l .  
ensures maximum f l e x i b i l i t y  and al lows programming by the General Purpose 
In ter face  Bus (GP'IB)*. It i s  there fore  equal ly  su i tab le  f o r  use as a manually 
operated bench mounted instrument or  as part  of a f u l l y  automated t e s t  system. 

Front panel operat ion i s  by d i r e c t  entry 

Microprocessor contro l  

I 
* GPIE - Marconi Instruments General Purpose Interface Bus i n  accordance 

with I E E E  Standard 488-1 9 7 8  and IEC  Publication 625-1. 

Sep, 82 (Am. 2)  
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Fig. 1 I Q  khk t o  1024 MHz AM/FM Signat Generator 2017 

2. Output l e v e l s  from 0.2 pV t o  4 V e.m.f. are  a va i l ab l e  i n  the  C.W. o r  f.m. 
modes (up t o  2 V e.m.f. i n  the a.m. mode) and the user i s  o f f e r e d  a choice o f  
f i v e  output l e v e l  ca l ib ra t i ons  which are switch s e l e c t ab l e  on the f r oh t  panel. 

3. Frequency s t a b i l i t y  i n  the locked mode i s  determined by a high qua l i t y  
re ference  o s c i l l a t o r  w i th in  the instrument and f a c i l i t i e s  are  provided f o r  
the use o f  an external  re ference  when th i s  i s  p re f e r red .  

4 .  
using e i t h e r  an in te rna l  modulation o s c i l l a t o r  o r  an external  source. 
qua l i t y  pulse modulation and slow sweep f a c i l i t i e s  a re  a l so  provided.  

Comprehensive amplitude and frequency modulation f a c i l i t i e s  are  provided 
High 

5 .  
stored and r e ca l l ed  f o r  l a t e r  use. 

Memory f a c i l i t i e s  a l l ow  up t o  ten complete instrument s e t t i ngs  t o  be 

6 .  
external  s ignals  i n  the range 10 Hz - 512 MHz. 

The frequency counter d isp lay  can a l s o  be used f o r  the measurement o f  

Tuning 

7. I n  the manual mode the frequency d isp lay  g i ves  an a c t i v e  ind i ca t i on  o f  
the output frequency. Tuning takes p lace  by means o f  the RANGE s e l e c t o r  
switch and the  ro ta ry  TUNE and FINE TUNE f ront  panel contro ls .  Depressing 
the LOCK key reve r t s  the system t o  a synchronizer whose s e t t i n g  w i l l  b e  the  
l a s t  measured frequency indicated on the display.  

8. Accuracy i s  w i th in  +2 parts  i n  107 over  the temperature range o f  0 t o  40 C .  
An external  frequency standard o f  1 MHz may be used where b e t t e r  s t a b i l i t y  i s  
required or t o  ensure consistency when a number o f  instruments a re  used in an 

0 

d 
area. 
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output 

9. 
by ro tary  contro l  i f  pre fe r red .  

RF l e v e l s  can be  s e t  by means o f  the keyboard contro l  o r  var i ed  manually 

Modulation 

10. 
g i v i n g  a choice o f  two f i x e d  frequencies,  400 Hz and 1 kHz, and a further  
3 va r i ab l e  ranges from 20 Hz t o  20 kHz which are contro l l ed  from the f r o n t  
panel MODULATION OSCILLATOR contro ls .  

Frequency and amplitude modulation are  provided by the in t e rna l  o s c i l l a t o r  

PERFORMANCE DATA 

Characteristic 

Carr ier  frequency 
c 

c 

16. Range 

Se 1 ec t ion 

Manual : 

Keyboard : 

Indicat ion 

Resolution 

Accuracy 

Unlocked : 

Locked : 

Performance 

10 kHz - 1024 MHz i n  9 ranges. 

(1) 10 kHz t o  4 MHz 
(2) 4 MHz t o  8 MHz 
(3) 8 MHz t o  16 MHz 
(4) 16 MHz t o  32 MHz 
(5) 32 MHz t o  64 MHz 
(6) 64 MHz t o  128 MHz 
( 7 )  128 MHz t o  256 MHz 
(8) 256 MHz t o  512 MHz 
(9) 512 MHz t o  1024 MHz 

Frequencies may be s e l e c t ed  manually using 
the 11 turn main tuning contro l  w i th  
separate 3 turn f i n e  tune contro l .  

Keyboard provides f o r  ent ry  o f  up t o  
8 s i g n i f i c a n t  d i g i t s ,  decimal po int  and 
frequency units .  A manually tuned 
frequency may be locked by pressing the 
LOCK key. 

74 d i g i t ,  LED seven segment d isp lay .  

10 Hz up t o  128 MHz. 
100 Hz above 128 MHz. 

Refer  t o  frequency counter accuracy. 

Re l a t i v e  t o  the re fe rence  frequency. 
The output frequency w i l l  be within 
+ I  x 10-7 +1 Hz o f  the indicated 
frequency. 

May 90 (Am. 6 )  
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S t a b i l i  tv 

Locked mode : 

.-/ 

Refer  t o  the accuracy spec i f  i ca t  ion and 
t o  the in terna l  re ference standard 
spec i f i ca t i on .  Less than 7 seconds i s  
required f o r  the generator t o  regain 
frequency lock a f t e r  a frequency change 
i s  made. 

Frequency sweep 

17. Sweep r a t e  : 

Horizon t a l  ou t D u  t : 

RF outDut 

18. Leve l  

Se l e c  t i on 

Manual : 

Keyboa.rd : 

Indicaition : 

Total  level accuracy 
( f o r  l eve l s ,  above 1 pV p.d. ) 

Ou t D u  t impedance 

RF leakage 

Reverse power pro tec t ion  

Single  shot sweep f o r  use with X-Y p l o t t e r .  
Maximum sweep width one c a r r i e r  frequency 
range. 30 - 150 seconds f o r  a f u l l  range 
sweep adjustable by a f r o n t  panel contro l .  

1 - 9 V over one frequency range, 

d 

0.13 p V  t o  4 V e.m.f. (-131 t o  + I 9  dBm) 
c.w., f .m .  and pulse mode. 

0.13 pV t o  2 V e.m.f. (-131 t o  +I3 dBm) 
a .m. 

Two concentric knob contro ls  : switched 
coarse attenuator with 6 dB steps and a 
continuously va r i ab l e  f i n e  attenuator w i t h  
8 dB range. 

Al lows entry  o f  up t o  4 s i g n i f i c a n t  d i g i t s ,  
decimal point ,  s i gn  and units .  

34 d i g i t ,  LED, seven segment d isp lay  with 
i l luminated legend showing e.m.f., p.d., 
dBpV e.m.f., dBpV p.d. and dBm. Units 
are  se lec ted  by a f r o n t  panel switch. 

tl dB up t o  512 MHz. 
+2 dB up t o  1024 MHz. 

50 R; VSWR <I .15: 1 up t o  256 MHz, 
<1.25:1 up t o  512 MHz, 
<1.35:1 up t o  1024 MHz a t  r . f .  

output l e v e l s  below 0.5 V e.m.f. 

Less than 1 pV generated i n  a 50 R load by 
a 2 turn 25 rmn loop,  lOOmm or more from 
the case o f  the generator.  

Pro tec ts  the generator output system against 
acc idental  r e ve r se  power from a transmitter 
o f  up to 50 W capacity,  10 kHz - 1024 MHz 
o r  applied d.c. o f  up to  +40 V .  

Chap. 1 
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I Amplitude modulation 

I 

19. Carr ier  frequency range 10 kHz - 400 MHz, usable t o  1024 MHz. 

Modulation depth Up to 99% i n  1 %  steps. 2 d i g i t s ,  LED 
seven segment d isplay.  
keyboard o r  remote programming. 

Entered v i a  the 

Accuracy Better than +3% depth up t o  80% depth. 
m z  modulation r a t e )  

Envelope d i s t o r t i o n  Less than 2% t.h.d. up t o  30% depth. 
(using in terna l  1 kHz Less than 3.5% t.h.d. up t o  80% depth. 

External modulation 

modulation o s c i l l a t o r )  

Frequency range : 
(For c a r r i e r  f requencies  
10 kHz t o  512 MHz): 

(For c a r r i e r  f requencies  
512 MHz t o  1024 MHz): 

Frequency response: 
(For c a r r i e r  f requencies  
10 kHz t o  512 MHz) 

(For c a r r i e r  f requencies  
512 MHz t o  1024 MHz) 

Input level  : 

Frequency modulation 

20. Deviat ion 

Ac cur ac y 

D i s t o r t i on  

External modulation 

Frequency range 
(For c a r r i e r  f requencies  
10 kHz t o  512 MHz): 

b 

c 

(For c a r r i e r  frequencies 
512 MHz t o  1024 MHz): 

Jan. 88 (Am. 5) 

20 Hz t o  125 kHz (d.c. coupled) a t  maximum 
dev ia t ion  and up t o  260 kHz a t  h a l f  maximum 
dev ia t ion .  

20 Hz t o  30 kHz (d.c. coupled). 

-10.5 dB from20 Hz t o  125 kHz i n  l e v e l l e d  mode; 
+O .3 dB from 20 Hz t o  125 kHz i n  un leve l l ed  mode. 

k0.5 dB from 20 Hz t o  30 kHz i n  l e v e l l e d  mode; 
k 0 . 3  dB from 20 Hz t o  30 kHz i n  un l eve l l ed  mode. 

0.5 V - 1.5 V r.m.s. i n t o  600 fi t o  s e t  
re fe rence  level ,  indicated by an i l l u m i -  
nated legend i n  the l e v e l l e d  mode only.  

1 V r,m.s. i n t o  600 Q t o  s e t  re fe rence  
l e v e l  i n  un leve l l ed  mode. 

Entered v i a  the keyboard o r  remote pro- 
gramming. 3 d i g i t s ,  LED, 7 segment d isplay.  

RF range Maxim d e v i a t i on  
40 kHz 
40 kHz 
80 kHz 

160 kHz 
320 kHz 
640 kHz 

1.28 MHz 
2.56 MHz 

200 kHz 

-14% of dev ia t ion  se lec ted  +50 Hz. 

Using the in terna l  1 kHz f i x e d  modulation 
o s c i l l a t o r ,  l e s s  than 2% t.h.d. a t  maxi- 
mum dev ia t ion  on each r.f. range. 

20 Hz t o  125 kHz (d.c. coupled) a t  maximum 
dev ia t ion  and up t o  260 kHz a t  h a l f  maximum 
dev ia t ion .  

20 Hz CO 30 kHz ( d . c .  coupled). 
4 
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b Frequency response : 

Input l e v e l  : 

In terna l  modulation o s c i l l a t o r  

21. Frequency 

Accuracy 

Pulse modulation 

20.5 dB over  spec i f i ed  frequency range in  
levelled mode. 

20.3 dB over  spec i f i ed  frequency range in  
d’ 

unleve l l ed  mode. 4 
0.5 V - 1.5 V r,m.s. in to  600 Q t o  set  
re fe rence  l e v e l ,  indicated by an i l l u m i-  
nated legend i n  the l e v e l l e d  mode only.  

1 V r.m.s. in to  600 Q t o  se t  re fe rence  
l e v e l  i n  un leve l l ed  mode. 

20 Hz t o  20 kHz, continuously va r i ab l e  i n  
3 decade ranges. Also 2 f i x e d  frequen- 
c i e s ,  switch se lec ted ,  o f  400 Hz and 1 kHz. 

+5% f o r  f i x e d  frequencies.  

22. Carr ie r  frequency range 4 MHz t o  1024 MHz. 

Pulse/carr ier  r i s e  time Less than 25 ns f o r  c a r r i e r s  above 25 MHz- 

Pulse duration - 100 ns t o  i n f i n i t y .  

Carr ier  suppression Better  than 70 dB up t o  80 MHz, 
46 dB up t o  512 MHz. 

Addit ional  c a r r i e r  l e v e l  e r ro r  k2 dB. 

I n p u t  charac t e r i s t i c  Posi t ive- going modulation up t o  + I  V input. 
Saturation l e v e l  +1.1 V. Maximum input 
+5 V. Input impedance 50 R. E f f e c t i v e  
bandwidth d.c. t o  15 MHz reduced below 
25 MHz c a r r i e r .  

Frequency counter (external  mode) 

23. Frequency range 10 Hz t o  520 MHz. - 
Re so 1 u t  ion 

Sen s i t  i v i  t y  

1 Hz from 10 Hz t o  10 MHz, 
10 Hz from 1 MHz t o  100 MHz, 
100 Hz from 10 MHz t o  520 MHz. 

100 mV p.d. in to  50 Q ,  1 MHz t o  520 MHz. 
200 mV p.d. in to  1 MQ, 10 Hz t o  10 MHz. 

Ac cur ac Y 21 d i g i t  + re fe rence  standard e r ro r .  

Chap. 1 
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In terna l  re fe rence  standard 

24. Temperature s t a b i l i t y  

Warm up time 

Spurious s igna ls  

25. Carr i e r  harmonics 
(c.w., a.m. and f.m.) 

Carr ie r  aub-harmonics 

Non-harmonic components 

FM on C.W. 

( CC ITT telephone ps opho- 
metric weigh t ins)  

AM on C.W. 

(-3 dB bandwidth 
20 Hz t o  20 kHz) 

Sing le  sideband phase noise  
( a t ,  20 kHz o f f s e t )  

7 Better than +2 i n  10 over  the operat iag  
temperature range 0 t o  4OoC. 

Within 0.5 p.p.m. o f  f i n a l  frequency 
wi th in  5 min. from switch on a t  ambient 
20%. 

Bet ter  than -27 dBc. 
than -40 dBc. 

Typ i ca l l y  b e t t e r  

For c a r r i e r  frequencies up t o  512 MHz no 
c a r r i e r  sub-harmonics are generated. 
-60 dBc above 512 MHz. 

For c a r r i e r  frequencies between 4 MHz and 
1024 MHz no,non-harmonically r e l a t e d  s ig-  
nals  are generated. -50 dBc below 4 MHz. 

Less than 3 Hz equivalent  dev i a t i on  up t o  
512 MHz and 6 Hz up t o  1024 MHz. Reduces 
by approximately 6 dB per  octave as the 
c a r r i e r  frequency i s  reduced (down t o  
4 MHz). 

Less than -70 dBc. Equivalent t o  l e s s  
than 0.06% modulation depth. 

Be t t e r  than -135 dBc/Hz a t  20 kHz o f f s e t  
from c a r r i e r  a t  470 MHz. For t y p i c a l  
performance a t  other  o f f s e t s  and c a r r i e r  
frequencies see F i g .  2, Sideband noise 
curves. 

-loo hs ideba id  noise of 2017 at var~ous- I 

Fig.  2 Sideband noise curves 
F 
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A u x i l i a r y  f ac i l i t i e s  

26.  Remote o p e r a t i o n  - 

Subsets  : 

A l l  major  f r o n t  pane l  f u n c t i o n s  may b e  
remotely c o n t r o l l e d  v ia  t h e  GPIB (see 
Chap. 1, p. I * > .  

Complies with t h e  fo l lowing  s u b s e t s  as 
def ined  i n  IEEE 488-1978 : SHl,AHl,T5, 
TEO,L4,LEO,SRl,RL1,PPO,DCl,DTO,CO,El. 

outputs 

Modulation o s c i l l a t o r  : F r o n t  pane l  s o c k e t  providing approximately 
I V r.m.s. i n t o  600 52. 

Frequency standard : Rear panel  s o c k e t  may b e  used as i n t e r n a l  
standard output o r  e x t e r n a l  s tandard input  
as s e l e c t e d  by a d j a c e n t  switch.  
t . t. 1. compatible.  

1 MHz, 

Inputs 

E x t e r n a l  frequency 
standard : 

Power re a u i  r emen t: s 

27. AC supply v o l t a g e  

Frequency 

Consumption 

S a f e t y  r e g u l a t i o n s  - 
28. 

Radio frequency i -n ter fe rence  

29. 

Limi t  range o f  o p e r a t i o n  

30. Temperature 

Switch s e l e c t e d  input  a c c e p t i n g  at  leas t  
4 V p-p a t  1 MHz. Input impedance 
approximately 1 kS1. 

105 V t o  120 V +10% o r  210 V t o  240 V &10%. 

4 5  t o  65  Hz. 

140 VA maximum. 

d 

d This  instrument complies wi th  P u b l i c a t i o n  
IEC 348. 

This  instrument  conforms wi th  t h e  requi re-  
ments of EEC Directive 76/889 as t o  limits 
o f  r.f.  i n t e r f e r e n c e .  

0 t o  55OC. 

Chap. 1 
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Conditions o f  s torage  and transport  

31. Temperature -4OOC t o  +7OoC. 

c 

Humidity Up t o  90% r e l a t i v e  humidity. 

A1 t i  tude Up t o  2500 m (pressurized f r e i g h t  a t  
27 kPa d i f f e r e n t i a l  i.e. 3.9 lbf/in2) .  

Dimensions and weight (approximately) 

32. Height : 195 mm (7.7 i n )  178 m ( 7  in) .  

With handles & feet  Without handles 8 feet 

Width : 453 mm (17.8 i n )  419 mm (16.5 in).  
Depth : 543 m (21.4 i n )  491 mm (19.3 in ) .  
Weight : 29 kg (63 lb ) .  

c ACCESSORIES 

1 

33. Supplied accessories 

AC supply lead 
Operating manual H 52017-900K (Vol. 1) 

Optional accessories 

When ordering,  address the order t o  our Serv ice  D iv i s i on  
and spec i f y  the type and s e r i a l  number of  the instrument 
as g iven on the l abe l  on the r ear  panel. 
been superseded by a model number l abe l ,  quote the model 
number instead. 

I f  t h i s  has 

Service manual H 52017-900K (Vol. 2) 
Itack mounting k i t  
Maintenance k i t  

Comprising : 
Extender cable 14 way (Ribbon cable)  
Extender cable 16 way (Ribbon cable)  

Extender lead (AS4) Edge-connector type 
Extender lead (AS3) 

Extender lead (AS5) 
RF connector assy. 

1 
(Maintains l o g i c  box r .f. 

connection when i n  se rv i c ing  pos i t ion )  

GPIB lead assy. 
Marconi Instruments GPIB manual H 54811-010P 

F@ connecting cable TM 4969/3; 50 Q ,  1.5 m (5 f t )  BNC 
GPIB IEEE/IEC connector adapter 

Code no. 
43123-076Y 
46881-388D 

46881-389T 
46883-4823 
547 1 I-032H 

43129-591M 
43329-592C 
43129-618W 
43129-619D 
43129-620s 

43129-625X 

43129-18911 
46881-365R 

4 3126-012s 
46 88 3- 40 8K 

F 
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INSTALLATION 

CONTENTS 

Para. 
1 Unpacking and repacking 
3 Mounting arrangements 
4 Connecting t o  supply 
6 Safety  t e s t ing  
7 Rack mounting 

F ig .  Page 
... ... 3 
... ... 4 

... 4 

1 Log i c  processor un i t  f r on t  securing screws ... 
2 Removal o f  a i r  duct .. ... ... ... 
3 A l t e rna t i v e  f i x i n g  pos i t ions  f o r  l o g i c  processor unit  

UNPACKING AND REPACKING 

1 .  
( i f  included) i n  case i t  i s  necessary t o  reship the instrument. 

Reta in the container,  packing mater ia l  and the packing ins t ruct ion  note 

2. 
ca t ing  the se rv i c e  required, type o r  model number (on rear  l abe l ) ,  s e r i a l  
number and your return address, Pack the instrument i n  accordance with the 
general instruct ions below o r  with the more d e t a i l e d  information i n  the pack- 
ing ins t ruct ion  note. 

I f  the instrument i s  t o  be returned f o r  serv ic ing  attach a l abe l  ind i-  

(1) 

(2) 
plywood load spreader(s) f a c ing  inwards. 

(3) 
container w i th  the f r o n t  handles and rear  pro jec t ions  (where appl icable )  
against  the plywood load spreaders. 

(4) P lace  pads i n  the two s ides  o f  the container with cushioning fac ing  
inwards. 

(5) P lace  the top pad i n  pos i t i on .  

(6) Wrap the container i n  waterproof paper and secure with adhesive 
tape. 

(7) Mark the package FRAGILE t o  encourage ca re fu l  handling. 

P lace  a pad i n  the bottom o f  the container.  

P lace  pads i n  the f r on t  and rear  ends o f  the container with the 

Put the polythene cover over the instrument and p lace  i t  i n  the  

Note.. . 
I f  the o r i g i n a l  container or  mater ia ls  are not ava i l ab l e ,  use a 
strong double-wall carton packed with a 7 t o  10 cm layer  o f  shock 
absorbing mater ia l  around a l l  s ides o f  the instrument t o  hold i t  
f i rmly .  
board load spreader; i f  the rear  panel has guard p la tes  or  other 
pro jec t ions  a rear  load spreader i s  a l s o  advisable .  

Pro tec t  the f r on t  panel contro ls  with a plywood or  card- 
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MOUNTING ARRANGEMENTS 

7. Excessive temperatures may a f f e c t  the instrument's performance; there- 
fore ,  completely remove the p l a s t i c  cover, i f  one i s  suppl ied over  the case, 
and avoid standing the instrument on o r  c l o s e  t o  other equipment that i s  ho t .  

CONNECT1 NG TO SUPPLY 

4. Before connecting the instrument t o  the a.c. supply check the p o s i t i o n  o f  
the vo l tage  s e l e c t o r  on the rear panel. 
with the s e l e c t o r  s e t  t o  230 V .  For supplies i n  the range 95 t o  130 V remove 
upper instrument cover ,  remove the handle trim s t r i p s  as ind icated i n  para. 7 ( b )  
then r a i s e  the l o g i c  processor as described i n  para. 7 (5), (6) and (7) .  Re- 
move API transparent perspex covering p l a t e .  This i s  a f f i x e d  by two nylon 
screws. 
into the r ear  panel Eixing and marked 230 V. Secure the socket not i n  use 
marked 115 V i n t o  the rear  panel f i x i n g  so that  s e l e c t ed  range i s  ind icated 
i n  the window. R e f i t  API cover p l a t e ,  l o g i c  processor, connectors and f i n a l l y  
outside cover and trim s t r i p s .  

The instrument i s  normally despatched 

Change the edge connector socket SKAK wi th  the a l t e rna t i v e  c l ipped  

5. The free a.c. supply cable  i s  f i t t e d  a t  one end wi th  a female p lug  which 
inatt;.s w i t h  the a.c. ,connector a t  the rear  o f  the instrument. When f i t t i n g  a 
supply plug ensure that conductors are connected as f o l l ows .  

Earth - Green/Yellow 
Neutral - B lue  
L i v e  - Brown 

When attaching the mains lead t o  a non-soldered plug i t  i s  recommended that  
the tinned ends o f  the lead are f i r s t  cut o f f  owing t o  the danger o f  co ld  flow 
resu l t ing  i n  intermit tent  connections. 

SAFETY TEST1 NG 

6 .  Where sa f e t y  t e s t s  on the mains input c i r c u i t  are  required,  the f o l l ow ing  
procedures can be appl ied.  These comply wi th  BS 4743 and IEC Publ icat ion 348. 
Tests are  t o  be car r i ed  out as f o l l ows  and i n  the order g iven,  under ambient 
conditions, t o  ensure tha t  mains input c i r c u i t  components and w i r i ng  (includ- 
ing earthing)  are sa f e .  

( I )  Earth lead continuity t e s t  from any pa r t  o f  the metal frame t o  the 
bared end of the f l e x i b l e  l ead f o r  the earth p in  o f  the user's mains 
plug. Pre ferably  a heavy current (about 25 A) should be  appl ied for 
not more than 5 seconds. 

Test l i m i t  : not greater  than 0.5 R. 

( 2 )  500 V d.c. insulat ion t e s t  from the mains c i r c u i t  t o  earth.  

Test l i m i t  : not l e s s  than 2 MR. 

RACK MOUNTING 

7. A rack mounting k i t  i s  supplied i f  required as an opt ional  accessory. 
Mien rack mounted, ex t ra  support i s  required a t  the r ear  o f  the instrument, 
fi . t  t ing  instruct ions  a re  as fol lows:- 

4 
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( 1 )  Remove instrument outer covers.  
e a s i l y  removed by withdrawing two fastening screws f o r  each cover ,  these 
are secured t o  the rear  panel. 

(2) Detach and discard the f r on t  and r ea r  f e e t  on the bottom cover.  

(3) 
each o f  these are held by two countersunk screws, see  F i g .  1 below. 

Both top and bottom covers are 

Remove the trim s t r i p s  from the s ide  o f  both f r on t  carry ing handles, 

c 

I 

L 
T r i m  

T r i m  securing screw 

TPB LLLP 

Fig. 1 Logic processor un i t  front securing screws 

( 4 )  
f o l l ows  : - 

Temporarily remove the right-hand, - s ide  handle and s i d e  r a i l  as 

(a) Remove (stone coloured) end cap cover by s l i d i n g  up (or  down) 
from i t s  mating end cap p la te .  

(b) 
moulding. 

P r i s e  o f f  handle end cap by inser t ing  blade a t  outer end o f  

(c )  Remove handle held by a s i n g l e  screw a t  each end. 

(d) 
f i x ings  . 

S l ide  out the i n f i l l  trim s t r i p  t o  uncover the s i d e  r a i l  

(e)  Remove the s i d e  r a i l  secured by three screws. 

(5) 
right-hand f r on t  carry ing handle, see F i g .  1, and s i m i l a r l y  the cor-  
responding screws on the left-hand s ide  carry ing handle. 

Remove the two f r on t  l o g i c  processor securing screws from the 

c 
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(6) 
shown i n  F i g .  2 below, 

Detach the a i r  duct from the r ea r  o f  the l o g i c  processor uni t  

n n n n n n n n n n n n  
1 
-1 

I 

n 
D e t a c h  h o s e  f r o m  L o g i c  

d 

p r o c e s s o r  b e f o r e  P i v o t i n g  
L o g i c  p r o c e s s o r  u n i t .  1 P B 1 4 5 0  

Fig. 2 Removal of a i r  duet  

(7) Before  any attempt i s  made t o  p i v o t  the l o g i c  processor un i t  it i s  
e ssen t i a l  that the four conhex plugs PLAU, PLAV, PLAW and PLDE are  f i r s t  
disconnected. 
has been incorporated. A s l i d e  key p l a t e  i s  f i t t e d  i n  such a pos i t i on  
that  i t s  tab protrudes through a keyhole i n  the s ide  frame. This pre- 
vents the r a i s i n g  o f  the uni t  inadvertent ly .  
have been disconnected the s l i d e  key p l a t e  can be moved sideways t o  
r e l ease  the tab from the s ide  frame. The l o g i c  processor unit  should 
then be pivoted i n t o  one of three pos i t ions  and f i x ed  using one o f  the 
two f r on t  securing screws as shown i n  F i g .  3 below. 

To ensure that  t h i s  i s  not  neglected a sa f e t y  f ea ture  

When the conhex plugs 

L o c a t i n g  H o l e  

A l t e r n a t i v e  r e t o i n i n g  p o s i t i o n s  
for e l e v a t i o n  of l o g i c  
p r o c e s s o r  un i t  

L o c a t i n g  S c r e w  

Fig.  3 Alternat ive  f ix in g  pos i t ions for l o g i c  processor un i t  

d 
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(8)  Remove t h e  hexagon secur ing  nut from t h e  'RF OUTPUT' connector  and 
push the  50 Q connector  ( socke t  SKDJ) back out  from t h e  f r o n t  panel  
mounting. Re- route t h e  c o - a x i a l  connector  t o  pass  through t h e  notch i n  
t h e  forward o u t e r  corner  of t h e  GPIB board AGI and i n s t a l l  t h e  s o c k e t  
SKDJ i n t o  the  a l t e r n a t i v e  rear pane l  p o s i t i o n ,  t r a n s f e r r i n g  t h e  b l i n d  
gromnet from the  rear t o  t h e  f r o n t  panel  h o l e .  

(9)  R e s t o r e  the  l o g i c  processor  u n i t  t o  i t s  stowage p o s i t i o n ,  reconnec t-  
ing the  conhex plugs and s l i d e  p l a t e .  
handle.  

R e f i t  t h e  s i d e  r a i l  and s i d e  

(10) F i t  rack b r a c k e t s  i n t o  t h e  f r o n t  handle t r i m  recesses using t h e  
M4 x 16 mm long screws, 

(11) Replace  top and bottom covers  and f i t  u n i t  i n t o  t h e  r a c k ;  
at  the  rear should a l s o  b e  given e .g .  a s h e l f  l o c a t e d  w i t h i n  t h e  r a c k  o r  
c u b i c l e .  

support 

c 
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OPERAT 1 ON 

CONTENTS 

Para. 
1 P r i n c i p l e s  o f  cont ro l  
4 Controls and connectors 
5 Front panel 
6 Rear panel 
7 Preparat ion f o r  use 
7 Switching on 
8 Operating procedures 
8 Se t t ing  c a r r i e r  frequency (keyboard) 

10 Set t ing  c a r r i e r  frequency (manual) 
11 
12 Carrier frequency sweep contro l  
15 Se t t ing  r . f .  output (keyboard) 
16 Se t t ing  r.f. output (manual) 
1 7  Se t t ing  in te rna l  a.m. 
20 Se t t ing  in te rna l  f .m. 
23 Use of external  modulation 
25 Use o f  mixed a.m. and f.m. 
26 Use o f  Store and Reca l l  f a c i l i t y  
28 Use o f  external  frequency standard 
30 
31 Output impedance and level standards 
37 Reverse power pro tec t i on  
4 1 General purpose i n t e r f a c e  bus (GPIB) functions 
42 SHl : Source handshake 
43 AHI : Acceptor handshake 
44 T5 : Talker funct ion 
45 ~4 : L i s t ene r  funct ion 
46 SRI : Serv ice  request funct ion 
47 RLI : Remote/Local function 
48 DCl : Device c l e a r  funct ion 
49 El : Open c o l l e c t o r  d r i ve rs  
50 GPIB programming codes 
5 1 

Car r i e r  frequency A f  incremental contro l  

Adjustment o f  in te rna l  frequency standard 

GPIB connector contact  assignment 

F i g .  Page 
... ... ... ... 2 1 Front panel contro ls  ... ... 

... ... ... ... ... 4 2 Rear panel cont ro l s  ... 
3 GPIB connector contact assignment ... ... ... ... 14 

PRINCIPLES OF CONTROL 

1 .  
f ront  panel contro ls .  
values v i a  the keyboard o r  by conventional manual controls.  

Operation of  the generator i s  achieved by both keyboard and indiv idual  
The primary functions can be  s e t  e i t h e r  by enter ing  
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2. 
If an i l l e g a l  aperat ing condit ion i s  se lected,  e i t h e r  by l o c a l  o r  remote con- 
tro1,a l i m i t  o r  out of l ock  condi t ion w i l l  be  ind icated on the f ron t  panel 
d i  splay. 

Remote operat ion can be  car r i ed  out from a contro l  uni t  o r  computer. 

3. 
that the instrument is switched on. 

The supply switch i s  i l luminated when ON t o  g i v e  a c l e a r  ind i ca t i on  

CONTROLS AND CONNECTORS 

4. Coaxial  connectors. The RF OUTPUT connector i s  an IN' type wh i l s t  the 
remainder a r e  BNC. 
nectors when rack mounted. 

- 
Holes a r e  provided on the r ear  panel t o  accommodate con- 

Front pane 1 

5. ( 1 )  SUPPLY switch : Appl ies  the a.c. supply v o l t a g e  i n  both manual and 
remote contro l  operat ion.  

(2) LOCAL : Rese lects  manual contro l  a f t e r  remote contro l  lock-out. 

(3) REM : Ind icates  tha t  the instrument i s  under REMOTE contro l .  

(4) 
has been addressed by  the GPIB con t r o l l e r .  
contro l  if the KEMOTE lamp i s  o f f .  

ADDR : Diagnost ic  ind i ca t i on  t o  the GPIB programmer that  the  2017 
This does no t  prevent l o c a l  

d 

Fig.  1 Front pane2 controls 
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1 

(5) LOCK/UNLOCK : During manual tuning o f  the c a r r i e r  frequency, locks  
t o  the l a s t  measured FREQUENCY d isp lay  when depressed. 

Note... When using the external  counter f a c i l i t y  the 2017 output frequency 

(6) MANUAL TUNE : Manual rotary  cont ro l s  used i n  the Loca l  mode o f  
operat ion as an a l t e rna t i v e  t o  keyboard cont ro l  when s e l e c t i ng  a c a r r i e r  
frequency. 

i s  unlocked. 

(7 )  FUNCTION : Keyboard contro l  o f  primary and secondary funct ions o f  
the 2017. Primary funct ion keys a re  coloured orange. 

(8) DATA : Numerical keyboard, s e l e c t s  value o f  the primary funct ion.  

(9) UNITS : Se lec ts  the units o f  the primary funct ion.  

(10) Af/SWEEP ACTION KEYS : Increments the c a r r i e r  frequency and 
i n i t i a t e s  the sweep c y c l e .  

(11) MODULATION OSCILLATOR : Provides manual s e l e c t i on  of  f i x e d  400 Hz 
and 1 kHz o s c i l l a t o r s  and var iab l e  20 Hz t o  20 kHz cont ro l s .  

(12) FM/AM MODULATION ON/OFF : Se lec ts  e i the r  AM, FM o r  both simul- 
taneously. Depressing AM twice invokes the VOR/ILS f a c i l i t y ,  ( t h i s  i s  
ava i l ab l e  only in  the 2017-301s vers ion o f  the instrument). 

(13) ROTARY : Enables manual ( ro tary )  contro l  o f  the r . f .  l e v e l  by means 
o f  the COARSE and FINE contro ls  (14 ) .  

(14) RF LEVEL : Rotary contro l  o f  r e f .  l e v e l  i n  coarse dB steps with 6 dB 
of continuously va r i ab l e  contro l .  Displayed output can be se l ec ted  in  
v o l t s  e.m.f., v o l t s  p.d., dB r e l a t i v e  t o  1 pVe.m.f . ,  dB r e l a t i v e  t o  1 JJV 
p.d. and dBm. 

(15) RF OUTPUT : 50 R, N type output socket, output c on t r o l l ed  by ON/OFP 
key mounted alongside the socket. Ind icat ion o f  r . f .  l e v e l  i s  shown on 
the RF LEVEL d isp lay .  

(16) PULSE MOD : Input socket and ON/OFF key provided f o r  pulse modula- 
t i o n  inputs in  the c a r r i e r  frequency range 4 MHz t o  512 MHz. 

(17) MOD INPUT, I N  600 52 : Accepts external  modulating s i gna ls  from 20 Hz 
t o  50 kHz a.m. and 20 Hz t o  125 kHz f .m.  

(18) LEVELLEDhNLEVELLED : Enables the l e v e l l i n g  c i r c u i t s  t o  be switched 
o f f  t o  a l l ow  modulation by external  non-sinusoidal or  mult ip le  tone s i g-  
nals ,  o r  where it i s  des i red t o  vary the modulation according t o  the 
l e v e l  appl ied.  

(19) FM/AM INT . ,  EXT : I n  the internal  mode ( INT ) ,  l e v e l l i n g  i s  provided 
regard less  of  the switch se l ec t i on .  I n  the external  mode (EXT), 
l e v e l l i n g  takes p lace  with inputs from 0.5 V t o  1.5 V when the LEVELLING 
switch i s  ON. 

(20) MOD OUTPUT, OUT 600 52 : Providles an output o f  1 V e.m.f. in to  600 SZ 
source a t  the frequency o f  the internal  modulation o s c i l l a t o r .  
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(21) COUNTER : These cont ro l s  provide an external  f a c i l i t y  for measuring 

push button i s  depressed the I N  socket i s  coupled t o  the 2017 frequency 
display.  A three pos i t i on  switch a l lows a r eso lu t i on  o f  1 Hz f o r  f r e-  
quencies between 10 Hz and 10 MHz, 10 Hz f o r  frequencies between 1 MHz 
and 100 MHz and 100 Hz f o r  frequencies between 10 MHz and 520 MHz. 

the frequency o f  s i gna ls  i n  the range 10 Hz t o  500 MHz. When the EXT d 

(22)  SWEEP : HORIZ OUT, BNC socket provides a s ing l e  shot c a r r i e r  fre- 
quency sweep, output amplitude between 0 - 10 V. The sweep i s  capable 
of cover ing  the f u l l  width o f  the se l ec ted  r . f .  c a r r i e r  range. 

RATE contro l  can be adjusted t o  g i v e  sweep times o f  between 30 and - 
150 seconds. 

Rear panel 

6. ( 1 )  AC 45-65 Hz plug : Accepts a.c. supply input cable  code no. 43129- 
071D. The earth pin i s  in te rna l l y  connected t o  chassis.  

(2) RF OUT, 50 R : Internal  connection t o  t h i s  a l t e rna t i v e  RF OUTPUT 
socket can be made when the instrument i s  rack mounted by t rans fe r r ing  
the f ron t  panel RF OUT, 50 i2 output socket (15) t o  the rear  and by re- 
routing the e x i s t i ng  connector. F i t t i n g  instruct ions  are  included 
within the k i t .  

(3 )  GPIB : Accepts the 24 way LEEE GPIB connector. 

(4 )  ADDRESS : These (rear panel)  switches provide cho ice  o f  one o f  
31 s i ng l e  character addresses. The t a l k  only switch, TON, enables the 
2017 t o  be used as a simple GP IB  system without a c on t r o l l e r .  

Fig .  2 Rear panel controZs 

4 
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(5) SUPPLY FUSES : 2.5 A-T (time lag ) ,  one each i n  both l i v e  
and neutra l  l i n e s  o f  the  input supply. 

(6) ADJUST INT STD : A Adjusted t o  s e t  in te rna l  10 MHz standard 
against an external  primary standard. 
any adjustments. 

Re f e r  t o  para. 30 be f o r e  making 

(7 )  
use the in te rna l  standard. 

INT/EXT STANDARD : Set t o  accept e i t h e r  an external  standard o r  t o  

(8) INT STD OUT/EXT STD IN : 
the INT/EXT STD switch, two functions : 

(1) INT : Gives a convenient output of t h e  1 MJ3z in t e rna l  
standard f o r  measurement purposes. 

(2) EXT : Provides a connection f o r  an external  4 V p-p t.t.1. 
standard frequency s i gna l .  

The socket provides,  i n  conjunction w i th  

(9)  MOD IN  600 R 
(10) MOD OSC OUT 600 i2 

: A l t e rna t i v e  connections t o  these  sockets, 

instead o f  the  correspLnding f ron t  panel ones, can b e  made when the 
instrument i s  rack mounted, 

(1 1 )  SUPPLY VOLTAGE : Provides a v i s i b l e  ind i ca t i on  o f  the supply v o l t a g e  
Two sockets are  provided f o r  in te rna l  connection, one f o r  each i n  use. 

o f  the two vo l tage  ranges 115 V and 230 V. 
c i r c u i t  should be secured t o  the rear panel window. 
ind icat ion o f  the vo l tage  range of  the plug ac tua l l y  f i t t e d  t o  the instru-  
ment's supply tapping point.  

The socket (SKAK) not i n  
This g i ves  an 

(12) GPIB FUNCTIONS : Deta i l s  o f  GPIB functions are  described i n  para. 40 
onwards. 

PREPARATION FOR USE 

c Switching on 

7 .  
fo l lows.  

With the instrument connected t o  a su i tab l e  a.c. supply proceed as 

(1) Switch ON and check that the SUPPLY switch i s  l i t  and the fan i s  
operat ing.  

.,-L, Check that  the instrument has taken up the  LOCAL operat ing mode 
condit ion,  that i s  CARRIER FREQ tuned t o  400 MHz, no FM or  AM MODULATION 
and minimum RF LEVEL se t t ing .  

.L H) Check that the rear STANDARD INT/EXT switch is set to INT, unless 
an external  standard i s  being used as described i n  para. 22. 

( 4 )  
o f  5 minutes. 

When using the in te rna l  re ference  standard, a l low a warm-up per iod 

Jan. 88 (Am. 5) 
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OPERATING PROCEDURES 

Set t ing  c a r r i e r  frequency (keyboard) 
.--- 

8. Press the CARRIER FREQ primary funct ion key, en te r  the des i red  value v i a  
the data keys and terminate the instruct ion by depressing the required units  
key e.g. 123.45 MHz. The FREQUENCY d isp lay  w i l l  i nd i ca te  t h i s  on the 7 ;  d i g i t  
readout. 

9. A LOCK ind i ca t i on  a l s o  on the d isp lay  confirms that  the s e l e c t i o n  has 
been made and that  the synchronizer w i th in  the 2017 i s  locked on. Should a 
request outside the o?erat ing  range 10 kHz t o  1024 MHz be made a LIMIT indi-  
ca t i on  w i l l  f l a s h  cont inual ly  and the 7017 w i l l  tune t o  the upper o r  lower 
l i m i t  nearest  t o  the frequency requested. 

Set t ing  c a r r i e r  frequency (manual) 

10. Depress the LOCK/UNLOCK key t o  take manual con t ro l  c f  the frequency 
tuning. Se l ec t  the Erequency range required on the RANGE s e l e c t o r ,  1 o f  9 
1.e .d ‘s  w i l l  i l luminate  t o  ind i ca te  the se l ec t ed  range. Tune t o  the wanted 
frequency using the ro tary  contro ls  TUNE and FINE TUNE observing the FREQUENCY 
d isp lay .  When the required frequency i s  reached again depress thG LOCK/ 
UNLOCK key, t h i s  w i l l  lock the system t o  the l a s t  measured frequency ind icated 
on the d isp lay .  

Carr ier  frequency C f  incremental contro l  

nmmnm 

l i .  ( 1 )  F/ T3 increment the c a r r i e r  frequency depress the keys 
-~ - 

indicated,  t h i s  will s h i f t  the c a r r i e r  upward i n  frequency by 100 kHz. 

k&i  TD increment 100 kHz step down, depress the down key. 

Each subsequent depression of the Up o r  Down keys fur ther  increments 
the c a r r i e r  frequency by 100 kHz. 

(3) F‘li RETurlP? 

any time by depressing the RETURN/LOCAL key.  

(4) bd Ind icat ion o f  the t o t a l  s h i f t  o f  carr i e i -  t r ~~que i i c y  incre- 

ments a t  any timle may b e  obtained by depressing the TO’l.\L SHTFT key. 
This must be he ld  down t o  r e g i s t e r  the reading on the d isp l - i y ;  when 
re leased the d isp lay  r eve r t s  t o  the c a r r i e r  frequency i i i d  i ca t ion .  

___ 
(2) 

Return to the o r i g i n a l  c a r r i e r  frequency can bc> made a t  
LOCA. 

4 
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Carr ier  frequency sweep contro l  

Star t  f r eq  ( 1 )  

'Sweep f r eq  (2 )  

12. To operate the sweep contro l ,  connect between HORIZ-OUT BNC socket and 
the input o f  an X-Y p l o t t e r  o r  s imi lar .  
from 0-10 V. I n i t i a l l y  depress the CARRIER FREQ primary funct ion key and 
en te r  the s t a r t  frequency ( 1 ) .  Depress the SWEEP key and en te r  the end o f  
sweep frequency (2) .  

13. Fi Ac t i v a t e  the sweep cyc l e  by depressing the Up key. On com- 

p l e t i on  of the sweep a return t o  the s t a r t  frequency can be  made i n  two ways, F] key o r  rap id l y  by the e i t h e r  s lowly  by  depressing the 

14.  Sweep time can be  adjusted by the va r iab l e  25-120 seconds RATE f r on t  
panel contro l .  Each successive s e l e c t i on  o f  the SWEEP funct ion w i l l  g i v e  a 
one shot sweep. 

Output from the socket w i l l  be 

CO not  s e l e c t  however a s t a r t  frequency lower than the 
previous ranges upper l i m i t .  

key. E tocrit 
c 

Set t ing  r. f .  output (keyboard) 

!q 
_____ 

15. To s e t  an r . f .  output l e v e l  using the keyboard contro l  proceed as  
fol lows:- 

(1) Se l ec t  the 5 pos i t i on  f r on t  panel RE' LEVEL switch t o  the ca l i b r a t i on  
unit  required, e i t h e r  dCpV e.m.f., V e.m.f., dBm, V p.d. o r  dBuV p.d. 

F 

(2 )  Depress the keyboard function and data keys as shown above t o  g ive  
an output o f  1.5 V .  The display ind icates  the value i n  terms of  the 
units se l ec t ed  i n  s tep  ( 1 ) .  Output vo l tages  from 4 V e.m.f. down t o  
0.1 pV e.m.f. are ava i l ab l e  i n  the C.W. and f . m .  modes o f  operat ion 
(2  V e.m.f. i n  the a.m. mode). 

(3) I f  an unacceptable demand i s  made a LIMIT indicatj-on w i l l  f l a sh  
and the r . f .  level  w i l l  be f i x e d  a t  the upper o r  lower l i m i t  nearest  
t o  the l eve l  requested. 

( 4 )  
s i d e  the r. f .  output socket. 

The r . f .  output can be fur ther  con t ro l l ed  by the ON/OFF key along- 

Set t ing  r. f .  output (manual) 

1 6 .  To take contro l  o f  the r . f .  l eve l  depress the ROTARY key. Se l ec t  the 
display units  required.  Display uni ts ,  range, l i m i t  i nd i ca t i on  and ON/OFF 
functions a l l  operate as descr ibed i n  para. 15. Set the COARSE and FINE 
contro ls  t o  achieve the required r.f. level  ind icat ion.  

c 

Sep. 82 (~m. 2) 
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DEVIATIO 

Set t ing  in t e rna l  a.m. - 

@”H -~ 
17. To s e t  the in terna l  a.m. enter  the primary function and data as shown 
above. The depth se l e c t ed  i s  va r i ab l e  from 0 t o  99% i n  1 %  increments. Set  
the MODULATION OSCILLATOR frequency contro l  to  the required frequency, e i t h e r  
400 Hz o r  1 kHz f i x e d  frequencies,  o r  one o f  3 va r i ab l e  ranges from 20 Hz t o  
20 kHz. 

E[ Ej 

18. This w i l l  prov ide a 
modulation o s c i l l a t o r  output a t  the OUT 600 0 BNC socket,  a t  a l e v e l  of  1 V 
e.m.f. from a 600 Sl source, f o r  use w i th  ex terna l  aux i l i a r y  equipment. 

Switch the AM INT/EXT two way switch t o  INT, 

19. Further OFF/ON contro l  o f  the a.m. can be made with the AM MODULATION 
OFF/ON key. 

4 

21. Switch the FM INT/EXT two way switch t o  INT. This w i l l  prov ide a 
further  output o f  the modulation o s c i l l a t o r  a t  the OUT 600 R BNC socket f o r  
use w i th  external  aux i l i a r y  equipment. 

22. Further OFF/ON contro l  o f  the f .m.  can be made with the FM MODULATION 
OFF/ ON key. 

Use o f  external  modulation 

23. An external  modulating source must be capable o f  prov id ing  a s i gna l  
between 0.5 V and 1.5 V across 600 Sl with in  the range 20 Hz - 50 kHz f o r  a.m. 
and 20 Hz to  125 kHz f o r  f.m. ( o r  up t o  260 kHz a t  h a l f  maximum dev ia t ion ) .  

24. Connect the modulating s igna l  t o  the BNC socket on the f r on t  panel (or 
on the rear  panel i f  the instrument has been modi f ied f o r  t h i s  purpose). 
Switch the AM o r  FM INT/EXT switch t o  EXT and the LEVELLED/UNLEVELLED 
switch t o  LEVELLED for normal operation o r  UNLEVELLED i f  modulation by non- 
sinusoidal or  mul t ip le  tone s igna ls  are required. F i n a l l y  switch the MODU- 
LATION OFF/ON AM (or FM OFF as required. 

Chap. 3 
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Use o f  mixed a.m. and f.m. 

25. 
nat ions : - 

AM and f .m. can be appl ied  simultaneously i n  any o f  the f o l l ow ing  combi- 

F 

c 

(i) 

(ii) 
(iki.1 one in te rna l  and the other  external .  

both from the in te rna l  modulation o s c i l l a t o r ,  

both from the same external  modulating source, 

I n  each case f o l l ow  the appropriate ind iv idual  procedures g iven i n  paras. 
17-22. 

Use o f  Store and Reca l l  f a c i l i t y  

26. 
memory a t  any time by the f o l l ow ing  procedure:- 

Up t o  t en  complete se ts  o f  data can be re ta ined and r e c a l l e d  from 

( 1 )  Check tha t  r.f. c a r r i e r  frequency, f.m. dev iat ion and/or a.m. depth, 
and r.f. level  a re  a l l  ind i ca t ing  the values required. 
d isp lay  any unwanted data. 

Delete from the 

Depress the STORE key fo l lowed by any numeral 
between 0 and 9, t h i s  s to res  the complete s e t  

The 2017 may then be fur ther  programned wi th  another s e t  o f  data 

(2) F, 
of data showing on the d isp lay  a t  tha t  time. 

(3) 

and the STOW key fur ther  depressed fo l lowed by any numeral 
between 0 and 9. 

27. Fi To rega in  any of the ten se ts  o f  data stored,  simply 

depress lUCALL and the  re levant  numeral 0 t o  9 as required.  

Use o f  external  freuuencv standard 

28. The 2017 may be  cont ro l l ed  from an external  frequency standard, i n  p lace  
o f  the in te rna l  one, f o r  system synchronizing purposes o r  where an except ional  
degree o f  accuracy o r  s t a b i l i t y  i s  required. 
1 MHz a t  4 V p-p i n t o  1 kR. 

The standard s i gna l  should be 

29. To use th i s  f a c i l i t y  s e t  the STD INT/EXT switch on the r ea r  panel t o  EXT 
and connect the s ignal  t o  the 1 MHz INT STD OUT/EXT STD IN socket a l s o  situa-  
t ed  on the r ea r  panel. Allow a few seconds f o r  the  in te rna l  l ock ing  c i r c u i t  
t o  s t a b i l i z e .  

Adjustment o f  internal  freauencv standard 

30. The ADJUST INT STD prese t  on the rear panel enables the in te rna l  standard 
t o  be  s e t  aga ins t  a primary external  standard. The output i s  a va i l ab l e  f o r  
t h i s  purpose a t  the INT  STD OUT/EXT STD IN BNC socket wi th  the STD INT/EXT 
switch s e t  to INT. 

CAUTION A 
Incorrect  adjustment o f  t h i s  preset  w i l l  impair the frequency 
accuracy o f  the 2017. 

July 81 (Am. 1) 

Chap. 3 
Page 9 



H 52017-900K 
Vol .  1 

.-./ 
OUTPUT IMPEDANCE AND L E V E L  STANDARDS 

31. The performance spec i f i c a t i on  f o r  the  instrument assumes operat ion in to  
50 fi external  loads, but o f t e n  i t  i s  des i rab l e  t o  work i n t o  other  mismatched 
loads. 
may be  introduced. 
c a r r i e r  frequencies can b e  ignored but a t  h igher  frequencies could be s ign i-  
f i cant .  
pad between the generator and the load i f  the addi t ional  loss can be to l e ra ted ,  

This i s  i n  general poss ib le  although an uncertainty o f  performance 
Mismatching can produce standing waves which a t  low 

The e f f e c t s  o f  a mismatch can be minimized by introducing a 20 dB 

32. 
can be used where external  loads o f  75 D are employed. 
matching o f  the source impedance t o  the cha rac t e r i s t i c  impedance o f  the output 
connecting cable  f o r  operat ing  c a r r i e r  frequencies up t o  500 MHz. 

A fur ther  opt ional  accessory, the 6 dB 50/75 D Matching Pad TM 5573/3, 
These g i v e  accurate 

33. I n  the 2017 there  a re  f i ve  d i f f e r e n t  uni ts  o f  measurement a va i l ab l e  t o  
the user i n  respect  o f  the r.f. level. These a r e  se l ec ted  by a 5 pos i t i on  
RF LEVEL switch and the level i s  ind icated on the RF LEVEL d i sp lay ,  both are  
s i tua ted  on the f ron t  panel. 

4 34. 
output ind icated on the d isp lay  w i l l  be i n  terms o f  the  e.m.f. a va i l ab l e  a t  
the open c i r c u i t  RF OUTPUT 50 Q socket. 
t o  a re ference  leve l  of  1 pV. 

When switched t o  e i t h e r  o f  the two e.m.f. switch pos i t i ons  dBpV o r  V the 

dBpV ind ica tes  a level o f  dB r e l a t i v e  

35. 
w i l l  appear across a c losed ( o r  matched) external  50 R load.  

I n  the p.d. pos i t i ons  V o r  dBpV the d isp lay  ind icates  the  v o l t a g e  that  

36. The centre switch pos i t i on  dBm indicates  a level o f  dB r e l a t i v e  t o  a 
re ference  level  o f  1 mW. 

REVERSE  POWER PROTECTION 

37. 
transmitter  could be  acc identa l l y  switched on. To prevent poss ib le  damage 
t o  the attenuator c i r c u i t s  i n  the generator a reverse  power pro tec t i on  un i t  
(RPPU) operates i s o l a t i n g  the  output, 

38. An indicat ion that  t h i s  has taken p lace  i s  g iven by the f ron t  panel 
RF OFF annunciator f lashing  cont inual ly .  
removed the 2017 
key whereby the RF OFF annunciator w i l l  turn o f f .  I f  the over load inadver- 
t en t l y  remains on, pressing the RF ON/OFF key to r e s e t  w i l l  cause the RF OFF 
annunciator to ckange from a f l ash ing  ind ica t i on  t o  a steady on s tate .  
a delay of 4 seconds the annunciator w i l l  again beg in  f l ash ing  u n t i l  another 
attempt t o  r e s e t  i s  made and a steady on ind ica t i on  i s  again resumed f o r  a 
fur ther  4 second period.  
i s  asserted t o  ind i ca te  that the RF t r i p  has acted. 
by sending the Car r i e r  On ins t ruc t i on  ( C l ) .  
output attenuator aga inst  unwanted reve rse  power l e v e l s  up t o  50 watts. 
Relay operate time f o r  t y p i c a l  over load condit ions i s  50 vs o r  l e s s .  

39. Should the instrument be  operated with the maximum RJ? LEVEL output vo l tage  
se l ec ted  and no terminating load on the RF OUTPUT socket, i t  i s  poss ib le  f o r  
the RPPU t o  t r i p .  
enable the RPPU t o  be r ese t .  

When using the 2017 f o r  t e s t i ng  t ransce ivers  i t  i s  conceivable that the 

4 

I f  the cause o f  the over load i s  
RPPU can be ins tant l y  r e s e t  by depressing the RF ON/OFF 

A f t e r  

I n  the remote contro l  condi t ion an SRQ ins t ruc t i on  
Reset can be obtained 

This c i r c u i t  w i l l  p ro tec t  the 

If th i s  does occur, depressing the  LOCK/UNLOCK key w i l l  

Chap. 3 
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40. 
disconnected from the output attenuator - a further  sa f e t y  feature.  

A lso  when the 2017 i s  switched OFF, the output socket i s  automatical ly  

GENERAL PURPOSE INTERFACE BUS (GPIB) FUNCTIONS 
41. 
remote c on t r o l l e r .  
below. 
GPIB manual, o f f e r e d  as an opt ional  accessory. 

The GPIB provides the f a c i l i t y  f o r  interconnect ion o f  the 2017 t o  a 
The e s s en t i a l  purpose o f  the GPIB functions a re  described 

Further information i f  required, can be obtained from the separate 

SHl : Source handshake (complete capab i l i t y )  

42. 
the 2017 over  the  bus data l i n e s .  The sequence i s  i n i t i a t e d  when the func- 
t i o n  becomes a c t i v e ,  and the  purpose o f  the funct ion i s  t o  synchronize the 
r a t e  a t  which bytes  become ava i l ab l e  t o  the r a t e  a t  which accept ing dev ices  
on the bus can r e c e i v e  the data. 

The source handshake sequences the transmission o f  each data by t e  from 

I 

AHI : Acceptor handshake (complete capab i l i t y )  

43. 
the bus data l i n e s .  
the c on t r o l l e r  o r  (part  o f )  a dev ice  dependent message from the t a l k e r .  

The acceptor handshake sequences the  reading o f  each 2017 data by te  from 
The data by te  rece ived may be  an i n t e r f a c e  message from 

T5 : Talker funct ion (complete capab i l i t y )  

44. 
messages over the bus t o  other dev ices .  
transmitted t o  the c on t r o l l e r ,  and there fo re  needs the t a l k e r  funct ion.  The 
a b i l i t y  o f  any dev ice  t o  t a l k  only e x i s t s  when i t  has been addressed as a 
ta lker .  

The t a l k e r  provides the 2017 with the a b i l i t y  t o  send dev i ce  dependent 
The generator has data tha t  can be 

L4 : Lis tener  funct ion (no l i s t e n  only function) 

45. 
dev ice  dependent messages over the bus. 
the dev ice  i s  addressed t o  l i s t e n  v i a  the bus by the c on t r o l l e r .  

The l i s t e n e r  funct ion provides a dev ice  with the a b i l i t y  t o  r e c e i v e  
The capab i l i t y  only  e x i s t s  where 

b 

SRI : Serv ice  request funct ion (complete capab i l i t y )  

46. 
nously inform the  c on t r o l l e r  o f  i t s  need f o r  a t tent ion.  

The s e r v i c e  request funct ion g i ves  the 2017 the capab i l i t y  t o  asynchro- 

R L I  : Remote/local function (complete capab i l i t y )  

47. The remote/local funct ion g ives  the 2017 the a b i l i t y  t o  switch between 
e i ther  the l o c a l  f r on t  panel contro ls  o r  dev ice  dependent messages over  the 
bus. 

DCl : Device c l e a r  funct ion ( c o m l e t e  caDabi l i tv1 

48. 
devices i n  the system simultaneously (DCL), o r  only t o  addressed dev ices  (SDC). 

Device c l e a r  i s  a general r e s e t  t o  the 2017 and may be g iven t o  a l l  

E l  : Open c o l l e c t o r  d r i ve rs  

49. The GPIB d r i v e r s  f i t t e d  t o  2017 have open co l l e c t o r ,  rather  than t r i s t a t e ,  
outputs. 

Chap. 3 
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GPIB programming codes 

50. Functions 

CF 
DV 
ED 
LV 
I)F 
sw 
EDED 
FH 

Carr ie r  frequency 
FM dev ia t ion  
AM depth 
RF l e v e l  
Delta- f requency 
Sweep (stop) frequency 
AM depth i n  
Carr ie r  frequency with range hold 

VOR/ILS mode (52017-3018 vers ion  only)  

Delta- frequency mode 

UP 
DN 
RT 

Sweep mode 

UP 
DN 
UPUP 
DNDN 
RT 

Units 

Mz 
Kz 
HZ 
PC 

UQ 
U1 
U2 
U3 
U4 

Stores 

ST 
RC 

Mode 
M1 
D1 
El 
PI 
c1 

- 

LK 
UL 
xc 
RY 
w1 

Delta-F Up 
Delta-F Down 
Return t o  l a s t  CF or  LK frequency 

4 
Sweep up s lowly ( contro l l ed  by f ront  panel RATE adjustment) 
Sweep down s lowly ( contro l l ed  by f r on t  panel RATE adjustment) 
Sweep up rap id l y  
Sweep down rap id l y  
Return t o  CF frequency rap id ly  

Megahertz VL 
K i loher tz  Mv 
Hertz uv 
Percentage (used with DB 
ED and EDED only)  
dB r e l .  1 uvolt  e.m.f. 
Voltage e.m.f. 
dB r e l .  1 m i l l i w a t t  
Voltage p.d. 
dB r e l .  1 p vo l t  p.d. 

V o l t  
M i  11 i v o l  t 
M i  c rovo 1 t 
Decibe 1 

Store instrument se t t ings  ( fo l l owed by a number 0-9). 
Reca l l  instrument se t t ings  ( fo l l owed by a number 0-9). 

Note. I f  an empty s to re  i s  r eca l l ed ,  nothing happens. 

Modulation osc. on M0 Modulation osc. o f f  
FM on DQ FM o f f  
AM on E@ AM o f f  
Pulse mod on PQI Pulse mod off 
Carr ie r  on (and RPP r e s e t  - CO Carr ie r  o f f  

Lock RF o s c i l l a t o r  
Unlock RF o s c i l l a t o r  (Frequency ro tary  contro ls  ac t i v e ) .  
Count ex terna l  frequency (unlocks o s c i l l a t o r )  . 
RF l e v e l  ro tary  contro ls  a c t i v e  (LV inac t i va t es  these contro ls ) .  
Wait on (2017 waits f o r  tuning t o  f i n i s h  be f o r e  d l o w i n g  
further  bytes to proceed on the bus). 
Wait o f f  (2017 continues t o  accept bus data whi l e  tuning). 

see below) 

Ctap. 3 
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Note.. . 

c 

M1 mode can be invoked provid ing the instrument's f r o n t  panel 
MODULATION OSCILLATOR i s  f i r s t  se lec ted  t o  e i t h e r  o f  the two 
f i x e d  frequencies,  400 Hz or 1 kHz or  the v a r i a b l e  20 Hz to  
20 kHz contro l .  

Talk - 
TF Primes 2017 to  ta lk  counter frequency when unlocked and next 

TL Primes 2017 t o  t a l k  r. f .  l e v e l  ( m i l l i v o l t s  or  dB) when i n  RY 
addressed t o  t a l k  (de fau l t  mode). 

mode and next  addressed t o  ta lk .  (TL must be sent  each time 
be fo re  a level can be sent,  otherwise 2017 de fau l t s  t o  TF mode.) 

Reverse power p ro t ec t i on  

When tr ipped by an over load applied t o  the RF OUTPUT socket,  the GPIB 
SRQ l i n e  i s  asserted, and the status by t e  (obtainable by the  c o n t r o l l e r  
conducting a s e r i a l  p o l l )  w i l l  contain the value 97 (decimal). 

C1 sent over the bus w i l l  attempt a r e s e t  o f  the RPPU which if 
successful,  w i l l  cause the status byte  t o  c l e a r  t o  0. 
f u l  the status byte  w i l l  have the value 33. 

If unsuccess- 

Clear and switch on 

SDC and DCL c l e a r  2017 t o  the f o l l ow ing  state:-  

400 MHz c a r r i e r  frequency locked. 
Minimum output l e v e l ,  c a r r i e r  on. 
No F'M, AM, VOR/ILS or  PULSE modulation. 
W@ mode. 
TF mode. 

Notes, 

( 1 )  The instrument s tores  are not changed. Switch on c l ea rs  the 
2017 t o  the same s ta t es  as SDC or  DCL but a l s o  c l ea rs  the s tores .  
If an 'empty' s t o re  i s  r e c a l l e d  nothing happens. The only  SRQ 
produced i s  f o r  'RPPU tr iggered ' ,  status by t e  ava i l ab l e .  
Status byte  normally @ or 97 i f  RPPU i s  tr ipped.  

The GPIB address s e t  by the rear  panel address switch i s  displayed 
i n  the frequency d isp lay  window f o r  a few seconds duration a f t e r  
switch on. 
a useful  confirmation of the switch se t t ings .  

(2) 

The address i s  displayed i n  binary form and presents 

GPIB connector contact assignments 

51. The contact assignment o f  the GPIB cable connector and the dev i c e  con- 
nector  i s  as shown i n  F i g .  3. 

Jan. 88 (Am. 5) 
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DIO 1 

DIO 2 

DIO 3 

DIO 4 

EO1 

DAV 

NRFD 

N DAC 

IFC 

SRQ 

AT N 

16 

17 

DIO 5 

DIO 6 

DIO 7 

DIO 8 

REN 

FORMS TWISTED PAIR WITH 6 

FORMS TWISTED PAIR WITH 7 

FORMS TWISTED PAIR WITH 8 

FORMS TWISTED PAIR WITH 9 

FORMS TWISTED PAIR WITH 10 

FORMS TWISTED PAIR WITH 11  

Fig .  3 GPIB connector contact  assignments 

4 
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BRIEF TECHNICAL DESCRIPTION 

CONTENTS 
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1 1  Microprocessor control  

c 

F ig .  Page 
1 2017 s i m p l i f i e d  b lock diagram . . . . .. ... ... ... 314 

INTRODUCTION 

1. 
and i s  intended t o  be read i n  conjunction with the block diagram. 
descr ipt ions of each stage are g iven i n  Chap. 4-2 Serv ice  manual. 

The f o l l ow ing  summary i s  an ou t l ine  c i r c u i t  descr ip t ion  o f  the instrument 
Deta i l ed  

CIRCUIT SUMMARY 

I 

Frequency generation 

2. The 2017 u t i l i z e s  one fore-shortened coax ia l  l i n e  low no i se  o s c i l l a t o r  
covering the range 256 t o  512 MHz from which a l l  other  c a r r i e r  frequencies 
are der ived.  

3 .  4 MHz t o  512 MHz. The low no i se  master o s c i l l a t o r  covers a frequency 
range o f  256 MHz t o  512 MHz. 
by d i v id ing  down the master o s c i l l a t o r  range w i th  s i x  successive d i v i d e  by 
two networks. 

Frequencies from 4 MHz t o  256 MHz are obtained 

4. 512 MHz t o  1024 MHz. The master o s c i l l a t o r  frequency i s  u t i l i z e d  t o  
phase lock  one of two vo l t age  con t ro l l ed  o s c i l l a t o r s  which together  cover the 
range 512 MHz t o  1024 MHz. 
master o s c i l l a t o r  t o  be transferred t o  t h i s  frequency range. 

This enables the low no i se  p rope r t i e s  of the 

c 

Dec. 80 
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5. 10 kHz t o  4 MHz. The lowest frequency range der ived by d i v i s i on  of the 

c r y s t a l  o s c i l l a t o r  t o  produce a s i gna l  frequency i n  the range 35.5 t o  39.5 MHz. 
Unwanted mixer products are then removed by a surface acoust ic  wave (SAW) 
band-pass f i l t e r .  The s i gna l  i s  then fur ther  mixed wi th  the output o f  a 
35.5 MHz LC o s c i l l a t o r  t o  produce an output i n  the range 10 kHz t o  4 MHz. 
The c r y s t a l  o s c i l l a t o r  and the LC o s c i l l a t o r  are  phase locked t o  maintain an 
exact  4 MHz frequency d i f f e rence .  

master o s c i l l a t o r  frequency i s  4 t o  8 MHz. This is  mixed wi th  a 31.5 MHZ d 

Counter/svnchronizer 

6.  
mode. Greater s t a b i l i t y  can then be  achieved by the  lock ing  process. This 
i s  a synchronized mode o f  operat ion,  s e l e c t i ng  the displayed output frequency 
and lock ing  t h i s  t o  a high s t a b i l i t y  in te rna l  re ference  o s c i l l a t o r .  Control 
o f  the master o s c i l l a t o r  motor d r i v e  i s  a l s o  v i a  the counter/synchronizer 
c i r c u i t s  providing the frequency s e l e c t i o n  and sweep f a c i l i t y .  

The c a r r i e r  frequency i s  ind icated by a frequency counter i n  the unlocked 

Modulation processing 

7. The a.m. and f.m. d r i v e  t o  the modulators may be  der ived from e i t h e r  an 
in te rna l  o s c i l l a t o r  o r  an external  source. On s e l e c t i on  o f  AM or  PULSE MOD 
the s i gna l  i s  passed through a double balanced mixer type modulator. 
FM i s  se l ec ted  the modulation i s  achieved by a varactor  located i n  the master 
o s c i l l a t o r  tuned c i r c u i t .  

-c, 

When 

Output processing 

8. Two output ampl i f i e r s  are u t i l i z e d ,  both incorporat ing automatic level 
cont ro l .  The f i r s t  covers the frequency range 10 kHz t o  4 MHz and the second 
4 MHz t o  1024 MHz. The ampl i f i e r  outputs are  f e d  t o  a 6 dB s tep  attenuator 
assembly to enable output l e v e l s  o f  between 0.2 LIV e.m.f. and 4 V e.m.f. i n  
C.W. and f.m. modes, (2 V e.m.f. f o r  a.m.) t o  be  se lected.  Attenuator pads 
are  actuated electro-mechanically according t o  the instruct ions  rece ived from 
the generator cont ro l  c i r cu i t r y .  

9 .  The f i n a l  s tage  o f  the 2017 i s  a reverse power pro tec t i on  uni t .  
d 

MicroDrocessor contro l  

10. 
GP IB  cont ro l  o f  2017 functions. 

An advanced microprocessor based con t r o l l e r  al lows convenient keyboard o r  

Chap. 4-1 
Page 2 
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