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Introduction 
The HP 8350B s w e e p  o s c i l l a t o r  wi th  a n  

HP 83500 s e r i e s  RF plug-in c a n  now be  
e x t e r n a l l y  l e v e l e d  using a n  HP 436A o r  438A 
power meter .  A redes igned  PC board i n  t h e  
HP 83500 s e r i e s  RF plug-ins h a s  improved t h e  
ALC c h a r a c t e r i s t i c s ,  expanding t h e  list of  
power  m e t e r s  t h a t  c a n  be  used t o  l e v e l  t h e  HP 
8350B from j u s t  t h e  HP 432A power mete r  $0 

t h e  HP 432A, 436A, and 438A power m e t e r s  . 
The  new ALC board h a s  been  s t a n d a r d  i n  t h e  
HP 83500 s e r i e s  plug-ins shipped s i n c e  Apr i l  
15,  1984. T a b l e  1 c o n t a i n s  s e r i a l  number pre-  
f i x e s  of  t h e  RF plug-ins with  t h e  new A L C  
board,  and it a l s o  c o n t a i n s  t h e  p a r t  number of 
t h e  r e t r o f i t  k i t  f o r  RF plug-ins w i t h o u t  t h e  
new ALC board. 
Table 1 
HP 83500 series RJ? plug-ins with the new ALC board, 
and retrofit part numbers for those without. 

Lowest Serial Number 
Prefix with the new Retrofit Kit 

RFplug-in ALCBoard Part Number 

This  n o t e  d e s c r i b e s  how t o  s e t  up and 
a d j u s t  a power meter- leveled system.  Such a 
sys tem c o n s i s t s  of  a n  HP 8350B wi th  an  RF 
plug-in, a s i g n a l  s e p a r a t i o n  dev ice ,  a power  
sensor ,  and a power  meter .  Tab le  2 is a list 
of  possible  l eve l ing  equ ipment  f o r  s y s t e m s  
t h a t  o p e r a t e  f rom 10  MHz t o  40 GHz. 
Table 2 

Thermistor Mount \I I HP 8478B (Type N) 
For 

HP 432AlBlC 
( I (Waveguide) I X486A I ~ 4 8 6 ~  1 K486A I R486A 1 I 

Thermocouole ( 1  I HP 8481A I ( ~ y p e  N or APC 7 )  1 
For 

HP 4 3 5 4  USA:  438A I I I 
I 

HP 8584 I (APC 3.5) I 
Splitters 

HP 11667B I (APC-3.5) I 
Directional 

( 1  IHP 7 7 8 ~ 1  HP 11691~/92D I ( ~ y p e  N) I 
Couplers [ I (Waveguide) I X752D I ~ 7 5 2 ~  I K752D 1 R752D 1 1 

(GHz) 
Setting up leveled power 

, 1) S e t  up t h e  equipment.  The config-  
u r a t i o n  is shown i n  F igure  1. The r e c o r d e r  
o u t p u t  f rom t h e  power  meter  is used a s  t h e  
l e v e l i n g  f e e d b a c k  s ignal ,  and is c o n n e c t e d  t o  
t h e  A L C  i n p u t  on  t h e  RF plug-in. On t h e  HP 
8350B: 

P r e s s  [ j 
*Note: the H P  4 3 5 A  power meter can not be used to level the 

HP 8350B. 

Figure 1 
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* * COUPLER MAY BE SUBSTITUTED 

2) I f  using t h e  HP 436A o r  438A d i g i t a l  
power  meters:  s e t  t h e  d i sp lay  r a n g e  t o  t h e  
r a n g e  con ta in ing  t h e  d e s i r e d  l e v e l e d  power.  
I n  o r d e r  t o  p r e v e n t  t h e s e  m e t e r s  from 
swi tch ing  d i sp lay  r a n g e s  and r e s e t t i n g  t h e i r  
r e c o r d e r  o u t p u t  a t  l a r g e  power  dev ia t ions ,  
t h e y  should be  used i n  hold r a n g e  mode. For 
b e s t  pe r formance ,  t h e  power  l e v e l  should b e  
chosen  s o  t h a t  t h e  mete r  is n o t  a t  t h e  e x t r e m e  
of  a range .  The  r a n g e  is s e t  a s  follows: p u t  
t h e  HP 8350B i n  CW mode, a t  t h e  c e n t e r  
f r e q u e n c y  of  t h e  band of  i n t e r e s t :  

P r e s s  [T) 
Key i n  c e n t e r  f r e q u e n c y  (osH') 

Adjust  t h e  power  o u t p u t  of  t h e  HP 
8350B u n t i l  t h e  e x t e r n a l  power  mete r  r e a d s  
t h e  va lue  a t  which leve l ing  is desired.  For 
s y s t e m s  with  a power  s p l i t t e r ,  t h e  mete r  v a l u e  
should be t h e  a c t u a l  power  desired.  For 
s y s t e m s  with  a couple r ,  t h e  mete r  v a l u e  should 
be t h e  d e s i r e d  v a l u e  l e s s  t h e  nominal  coupl ing 
f a c t o r  of  t h e  couple r .  With t h e  c o r r e c t  va lue  
o n  t h e  mete r ,  l o c k  i n  t h e  d i sp lay  r a n g e  on  t h e  
power  meter:  

P r e s s  (-1 
3) S e t  up t h e  HP 8350B i n s t r u m e n t  

s t a t e .  S e l e c t  CW o r  s w e e p  mode, and e n t e r  
t h e  f r e q u e n c y  o r  f r e q u e n c y  r a n g e  desired.  To  
a l l o w  f o r  t h e  response  t ime  of t h e  power  
s e n s o r s  f o r  t h e  HP 430 series power meters, 
t h e  HP 8350B s w e e p  t i m e  should be  set to 
g r e a t e r  t h a n  50 s e c o n d s  f o r  a f u l l  band sweep: 

TIME 

press (3 
Key i n  s w e e p  t i m e  

Engage mete r  level ing:  

P r e s s  6 
The  system is now e x t e r n a l l y  

l eve led .  Adjust  t h e  H P  8350B power o u t p u t  
u n t i l  t h e  des i red  power l e v e l  is a t t a i n e d  a t  t h e  
power  meter .  The  unleveled l i g h t  o n  t h e  HP 
8350B plug-in should be o f f  o v e r  t h e  e n t i r e  
sweep. I f  t h e  un leve led  l i g h t  is on, and all 
c o n n e c t i o n s  a r e  made proper ly ,  t h e  system 
should be re - leve led  a t  a l o w e r  power  l eve l .  
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V e r i f y i n g  and A d j u s t i n g  the Power L e v e l i n g  
With a second  power mete r  and an  X-Y 

r e co rde r ,  t h e  power leve l ing  c a n  be  ver i f i ed  
and p lo t t ed ,  t h e  power display on t h e  HP 8350B 
c a n  be  ca l i b r a t ed ,  and t h e  s lope  of t h e  l eve l ed  
power c a n  be  changed. 

A. P lo t t ing  t h e  l eve l ed  sweep. 
P lace  t h e  second  power meter  sensor  a t  t h e  
leve led  power point ,  and c o n n e c t  t h e  second 
power mete r  and t h e  X-Y r e co rde r  a s  shown i n  
Figure 2. The p l o t t e r  i n t e r f a c e  be tween  t h e  
HP 8350B and t h e  X-Y r e co rde r  v a r i e s  
according to t h e  capab i l i t i e s  of  t h e  recorder .  
Figure 2 
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See  t h e  Appendix f o r  t h e  app rop r i a t e  
i n t e r f  ace.  

P lace  t h e  sou rce  i n  s ing le  
sweep  mode: ,,,,,, 

Press  El 
Turn on t h e  X-Y r e co rde r  and 

set t h e  i npu t  l i m i t s :  1 0  v o l t s  on t h e  X axis ,  
and 2 vo l t s  on t h e  Y axis. Pressing SINGLE on 
t h e  HP 8350B w i l l  c ause  t h e  p l o t t e r  to t r a c e  
t h e  leve led  output .  Shown i n  Figure 3 is a 
t y p i c a l  level ing p lo t ,  made with t w o  HP 436A 
power meters ,  t w o  HP 8485A power sensors ,  a n  
HP 83592B RF plug-in, a n  HP 7090A 
Measurement P lo t t ing  System, and a mute 
c i r c u i t  a s  descr ibed  i n  t h e  Appendix. Note 
t h e  0.3 dB d iscont inu i ty  a t  abou t  2.4 GHz. 
The HP 83592B RF plug-in h a s  t w o  
independent  i n t e r n a l  l eve l ing  systems: one  
each  above and below 2.4 GHz. The o u t p u t s  
of  t h e s e  loops  a r e  a l igned during an  i n t e rna l l y  
l eve l ed  sweep,  and when a s ing le  e x t e r n a l  ALC 
feedback  is used, t h e  d i f f e r ences  i n  t h e  ALC 
loops  appea r  a t  t h e  bandcrossing, t h u s  caus ing  
a d i scont inu i ty  a t  2.4 GHz. 
Figure 3 
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B. Cal ibrat ing t h e  power l e v e l  
d i sp lay  on t h e  HP 8350B. A c a l i b r a t i on  
ad jus tment  is provided on t h e  RF plug-in so 
t h a t  t h e  display c a n  be  ca l i b r a t ed  f o r  
d i f f e r e n t  l eve l ing  systems. Cal ibrat ion is 
done  i n  CW mode and t h e  display is set to r ead  
t h e  power a t  t h e  leve led  power point.  

Pu t  t h e  HP 8350B in  CW mode: 

Press  

Key i n  t h e  des i red  leve led  
power: 

Press  [ ::::: J 

Key i n  l e v e l  @ 
Adjust t h e  ALC c a l  c o n t r o l  u n t i l  

t h e  second power meter a g r e e s  with t h e  HP 
8350B l e v e l  meter: CAL INPUT 

EXTIMTR ALC 

The HP 8350B ALC c a l  c o n t r o l  
changes  t h e  a c t u a l  o u t p u t  power, n o t  t h e  
power displayed on t h e  HP 8350B l e v e l  meter.  

C. Se t t i ng  t h e  power slope. 
Often,  t h e  l eve l ed  power w i l l  s lope  down a t  
high f requenc ies .  The HP 8350B c a n  comp- 
e n s a t e  f o r  t h i s  by l i nea r l y  increas ing  t h e  
power a s  t h e  f requency  is s w e p t  upwards. 
This  f unc t i on  is ca l l ed  s lope,  and t h e  power is 
added a s  dB/GHz. I f  t h e  leve l ing  p l o t  shows a 
s i gn i f i c an t  droop, simply divide t h e  e x t e n t  of 
t h e  droop  by t h e  number of GHz i n  t h e  sweep  
and e n t e r  t h a t  a s  t h e  power slope: 

P r e s s  [slopE] 

Key i n  s lope  (d,B,mJ 
The p l o t  i n  Figure 3 was made 

using 0.04 dB/GHz slope. 

A p p e n d i x  
THE PLOTTER INTERFACE 

The HP 8350B h a s  t o  have  t w o  c o n t r o l  
l i n e s  t o  t h e  X-Y recorder .  One c o n t r o l  l i n e  is 
penl i f t ,  t o  p r e v e n t  t h e  r e t r a c e  from appear-  
ing. The o t h e r  c o n t r o l  l i n e  is mute, i n  o rde r  
to p r even t  t h e  sp ike  a t  band c ross ings  from 
appearing.  These  s igna ls  c a n  be  accessed  
through t h e  programming connec tor  on  t h e  HP 
8350B, and p e n l i f t  also appea r s  a t  a BNC 
connec tor  on t h e  r e a r  p a n e l  of t h e  HP 8350B. 
S e e  t h e  HP 8350B ope ra t i ng  guide f o r  pin 
loca t ions ,  and s e e  t h e  X-Y r e co rde r  opera t ing  
guide f o r  t h e  l o c a t i o n  of t h e  c o n t r o l  l ines ,  
which a r e  usual ly  found on t h e  auxi l i a ry  
connec tor .  For t hose  r e c o r d e r s  wi thout  a 
mute func t ion ,  a simple p e n l i f t  dwe l l  c i r c u i t  
must be  added to t h e  HP 8350B to emula te  t h e  
mute funct ion.  One such  c i r c u i t  is descr ibed  
i n  Produc t  Note 8350-3 (5953-8859). 
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