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In t roduc t ion  

A high v o l t a g e  power supply has  been developed f o r  u s e  wi th  t h e  new 

240-detector r i n g  loss  monitor system. 

systems, so t h i s  no te  i s  o f f e r e d  t o  announce a v a i l a b i l i t y  of t h e  p re sen t  

u n i t  and t o  provide  a b a s i s  f o r  new designs.  The p resen t  c i r c u i t  i s  de- 

s c r ibed  and recommendations b f f e red  f o r  v a r i o u s  cond i t ions  of use.  

The supply may be used wi th  o t h e r  

Appl ica t ion  

Loss monitors ,  i o n i z a t i o n  chambers and many devices  p r e s e n t l y  iden- 

t i f i e d  by fou r  le t ter  acronyms r e q u i r e  i n - l i n e  b i a s  supp l i e s  ranging from 

50 t o  300 v b l t s .  The v o l t a g e  s e n s i t i v i t y  of t h e  r i n g  l o s s  monitors,  gas-  

f i l l e d  c o a x i a l  cab le s ,  f l a t t e n s  over 100 v o l t s  and remains r e l a t i v e l y  con- 

s t a n t  t o  over  300 v o l t s .  Centered i n  t h i s  range, t h e  p re sen t  supply,  
packaged i n  a one inch  wide N I M  module, provides  e i g h t  i s o l a t e d  sources  of 

200 v o l t s  dc  r ep lac ing  series b a t t e r y  connect ions prev ious ly  used. 

c i r c u i t  d i s s i p a t e s  fou r  w a t t s  (330 mA a t  12 v o l t s ) ,  wi th  an a d d i t i o n a l  
w a t t  d i s s i p a t e d  i n  t h e  on-board r egu la to r .  

The 

O s c i l l a t o r  and Buffer  

The c i r c u i t  diagram i s  shown i n  Fig.  1. The power supply has  been 
designed t o  b e  powered by a nega t ive  15 v o l t  supply wi th  on-board regula-  

t i o n  by a s i n g l e  TO-3 can, which accommodates any supply from -13.5 t o  

-35 v o l t s .  

e a s i l y  a l t e r e d  €or  o t h e r  package r e a l i z a t i o n s .  

P o l a r i t y  of t h e  c i r c u i t  i s ,  however, unimportant and i s  
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The RCA 0 4 0 4 7  CMOS mul t iv ib ra to r  ($1.12 ea.)  i s  connected d i r e c t l y  

t o  t h e  12-volt  r a i l s .  

band) i s  set by a f i l m  r e s i s t o r  and epoxy capac i to r ,  and t h e  mul t i  provides 

complementary outputs  which, i n  t h i s  two-output “push-pul l”  package, permits  

supply bypassing e a s i l y .  Our 15-vol t  supply sees only a resistive load with 

no r f .  

Nominal 1 MHz opera t ion  (middle of t h e  AM broadcast  

Frequency response of t h e  North-Hil ls  N-11802 b i a s  supply i s  band- 

Frequency s e n s i t i v i t y  over t h i s  band l imi t ed  t o  a f e w  kHz about 1 MHz. 

i s  only s l i g h t l y  p o s i t i v e ,  so s t a b i l i t y  of t h e  CD4047 i s  more than adequate 

and expensive c r y s t a l s  o r  c r y s t a l  o s c i l l a t o r s  are not  required.  

about c i r c u i t  layout  i s  appropriate .  

no i se  i n  a p o r t a b l e  r ad io  which w a s  on a nearby workbench. Our f i n a l  

s ing le-s ided  ground-plane type c i r c u i t  board, shown i n  Figs .  2 and 3,  

r ad ia t ed  no r f  even without complete N I M  case c losure .  

nea r ly  symmetrically divided on t h e  board, with all upper components apply- 

i ng  t o  one ha l f  t h e  c i r c u i t  and a l l  lower components applying t o  t h e  o the r  

h a l f .  

A no te  

Our prototype c i r c u i t s  caused severe 

The c i r c u i t  i s  

The CMOS o s c i l l a t o r  i s  buffered by a CMOS hex b u f f e r  ($.55), a l s o  

connected d i r e c t l y  bo t h e  supply rails .  

each l i n e ,  and t h e  t r i p l e  ga t e s  prov3de-riedundancy. Both CMOS devices  

are completely safe from s ta t ic  e l e c t r i c i t y  and t r a n s i e n t s  once mounted on 

t h e  card.  The s ix t een  u n i t s  we  have b u i l t  were i n s e r t e d  and r e t r a c t e d  from 

an energized connector many times ind5scr iminately with no f a i l u r e s .  

A s i n g l e  ga t e  would s u f f i c e  f o r  

Output Stage 

Each f i n a l  d r i v e  c o n s i s t s  of a series connection of t h e  t ransformer 

c o i l ,  a S i l i c o n i x  2N6657 VMOS power FET ($5.00) and an adjustment r e s i s t o r .  

Like an automative i g n i t i o n  c o i l ,  t h e  t ransformer i s  “chargedf’ with c u r r e n t  

when t h e  output  PET i s  switched ON. 

bus vo l t age  and t h e  adjustment r e s i s t o r .  

r i ng ing  vo l t age  i s  peak-rec t i f ied .  

Current i s  determined by t h e  con t ro l l ed  

When t h e  PET i s  switched OFF, t h e  

For va r ious  reasons,  design c r i te r ia  f o r  t h e  present  c i r c u i t  included 

Adjustment i s  d r iv ing  two transformersassemblies with a s i n g l e  power bus. 

then  e f f e c t e d  by a v a r i a b l e  r e s i s t a n c e  i n  se r i e s swi th  t h e  t ransformer primary. 

When d r i v i n g  a s i n g l e  assembly, t h e  bus vo l t age  may be va r i ed  and t h e  series 

r e s i s t o r  e l iminated.  

This  technique can a l s o  be used with two push-pull  c i r c u i t s  on one board. 

A s i n g l e  assembly r e q u i r e s  about 175 mA a t  12 v o l t s .  
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The VMOS power FETs were an exce l l en t  d r i v e  device.  The u n i t s  s e l ec t ed  

were those  packaged i n  a TO-3 can i n  a n t i c i p a t i o n  of Class A opera t ion  and 

t h e  need t o  d i s s i p a t e  a f a i r  amount of hea t .  I n  t h e  switched-mode chosen 

f o r  f i n a l  opera t ion ,  u n i t s  are a v a i l a b l e  with i d e n t i c a l  s p e c i f i c a t i o n s  i n  

TO-39 three- lead  top-hak cans,  which can be  mounted d i r e c t l y  on t h e  c i r c u i t  

board. 

u n i t s  and t h e  r egu la to r  running 2 C above ambient. 

Our present  devices  d i s s i p a t e  v i r t u a l l y  no power, with two VMOS 
0 

Prom cold  turn-on a t  215 v o l t s ,  t h e  u n i t  w i l l  s e t t l e  a t  a constant  

200 v o l t s  wi th in  10 minutes and.maintain unloaded vo l t age  s t a b i l i t y  of 

b e t t e r  than 0.01%. 

of about -0.1% per  degree C. 

four  ou tputs  with l o L 2  ohm i s o l a t i o n .  

independent of loading of t h e  o the r  assembly. 

w i l l ,  however, experience common loading e f f e c t s .  

as a Thevenin vo l t age  source i n  series with a Thevenin r e s i s t a n c e  of about 

60 kohms feeding a l l  fou r  outputs  i n  p a r a l l e l ,  >except t h a t  each output  i s  

i s o l a t e d  from t h e  o the r s  and only common loading cu r ren t  decreases  common 

vol tage .  With the  maximum a n t i c i p a t e d  15 pA cu r ren t  on each output ,  a11 

four  outputs  w i l l  f a l l  by about 3 . 6  v o l t s  from t h e  nominal 200 v o l t s ,  a 

drop of less than 2%. As mentioned previously,  t h e  low vo l t age  s e n s i t i v i t y  

of t h e  r i n g  l o s s  monitors a t  t h i s  vo l t age  l e v e l  i n d i c a t e s  t h a t  a 2% varia- 

t i o n  i s  i n s i g h i f i c a n t .  S ingle  c i r c u i t s  d r iv ing  s i n g l e  t ransformers  d r iv ing  

s i n g l e  br idges  would provide g r e a t e r  vo l t age - i so l a t ion  i n  f u t u r e  c i r c u i t s .  

The N I M  package output  has  a temperature c o e f f i c i e n t  

Each North H i l l s  N-11802 Bias Supply provides 

Each assembly of fou r  outputs  i s  

Each assembly of four  outputs  

The &xiit may be viewed 

A monitoring c i r c u i t  i s  provided by p lac ing  an LED across  t h e  t ransformer 

primary. The LED i s  dr iven  a t  1 MHz, l i k e  t h e  t ransformer,  and any f a i l u r e  

of t h e  ac d r i v e  w i l l  ex t inguish  t h e  u n i t .  

an a d d i t i o n a l  diode provides  LED reverse vo l t age  p ro tec t ion  and a series 

capac i to r  ensures  the  LED w i l l  ex t inguish  i f  t h e  PET should develop a dra in-  

source sho r t .  
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