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1. DESCIiIITION 

1.1 General 

The Synchronous Demodulator i s  designed t o  produce a dc voltage whose 
magpitude i.s proportional. t o  t he  magnitude of t h e  ac input  voltages and 
whose p o l a r i t y  i s  determined by the  phase of t he  input  ac  vol tage.  

1 .2  Construction 

The Synchronous &modulator i s  constructed i n  a s ing le  rnodule 2.83 
It is  a standard '?-unit" i n .  wide, )+.'/2 i n .  high, and 11.90 in .  deep. 

plug-in module of the Modular Reactor hs t rumenta t ion  s e r i e s  depicted on 
drawings Q-2600-1 through Q-2600-5. 

The c i r c u i t  i s  constnicted on a p r in t ed  c i r c u i t  board. A potcntiom- 
e t e r  i s  mounted on t h e  module t o  provide adjustment o f  t h e  output vol tage.  

1 .3  Application 

The Syriclironous &modulator i s  intended t o  convert the output of an 
ac  tachometer t o  a d i r e c t  current .  A t y p i c a l  appl ica t ion  would be a servo 
which has a dc e r r o r  
it i s  necessary t o  r e c t i f y  tile tachometer output before  it can be fed back 
t o  t h e  e r r o r  ampl-ifier. Since negative feedback is  always required, the 
output of t he  slric'nronous demodulator must change p o l a r i t y  when -the d i r ec t ion  
of ro t a t ion  i s  reversed. 

amplifjer and an ac  motor and tachometer. Therefore, 

1 .4  Specif icat ions 

1. Output voltage: 

2 .  Output r ipp le :  l e s s  than 30 mv peak t o  peak a t  120 cps.  
3. 

1 .5  v de f o r  45 v peak-to-peak s inus-  
oidal input .  

Besponse time t o  63% o f  f i n a l  
value : less -than 30 msec. 

4. Ambient temperature range : 0 t o  ' 5 5 O C .  
5. Output cur ren t :  0.15 ma i n t o  1.0-kilohm r e s i s t o r .  

1 . 5  Applicable Drawings 

2"ne following l i s t  gives the  drawjag numbers (ORNL Instrumentation 
and Controls Division drawing numbers ) and subt i - t les  f o r  t h e  Synchronous 
Demodulator : 



1. Q-2627-1. 
2 .  Q-2627-2 
3.  Q-2627-3 
I!. . Q-262'7 -4 
5. &-26'27-5 
6. Q-2627-6. 

CTscuit . 
&tai l s .  
Metalphoto Panel. 
Printed Ci rcu i t  Eoasd. 
As 6 euib ly 
hr t s  L i s t .  

TLie following l i s t  gives the dmwing nurribers and subtitles f o r  t he  
Plxg-31 Chassis Systetn: 

1. Q-2600-1 
2. &-23600-2 
3.  Q-2600-3 
4. Q-2600-4 
5. Q-2600-5 

A s  semb1.y. 
&tai ls .  
I k t a i L s  
Details. 
Details. 

2. THEORY OF OPERATION 

R schematic diagram i s  showri i n  Fig. 1. This c i r c u i t  i s  a full-wave 
demodulator, and i t s  operat ion i s  a s  follow:;. The ac reference s ignal  i s  
assumed t o  be very much l a r g e r  than the  input  signal. Therefore, f o r  t he  
h a l f  cycle during which p o i n t  d i s  p o s i t i v e  and point  b is riegztive, t'ne 
lower two diodes conduct and. "Che upper tuo are severse%i.a:;ed. 
secondary of t h e  reference is accura te ly  centey-tapped, and i.i' the impedance 
o f  t h e  paths  'QC and ccl a r e  exac t ly  the  same, Yoen point  I e w i l l  be a t  ground 
po ten t i a l .  
t a p  of t he  inpui; transfo-mer secondary and poi.nt 2. During the  next half 
cycle ,  point  b i s  p o s i t i v e  and. poirit d i s  negative,  catiairig the  upper two 
diodes t o  conduct; .the output is the  voltage between the center  , tap of Yne 
iiiput -transformer secondary and poiri t  2. 
making poirit a - o r  po in t  c - a t  ground p o t e n t i a l  i n  synchroni.sm with the  
seference signal.. 

If the  

TGZ o u t p X  w i l l  be ttie voltage that appear:; 'between the center  

The circui_.t a c t s  as a. switch, 

r-T 1n.e res i s tances  R are required t o  l i m . l t  t he  currellt flowpflg i f l  the  

diodes due t o  t h e  reference voltage.  ?"ne r e c t i f i e d  output i s  filtered 
t o  provide a smooth output vol tage.  

The Qmchronous Eemoilulator is  a nodtile i n  the  ORNL Modular Beactor 
Instrumentation s e r i e s .  Like the o the r  m o d u k s  of the s e r i e s ,  It has 
standard conneci;or-s and. dimensions and has a pin- and hole-code c m  .ike 
s e a r  p l a t e  SO that the xlodule wi l :L  not  be inser ted  i n  a wrong L o c a t i ~ n  in 
a drawer. Pie inodu1.e i s  i n s t a l l e d  by placing it i n  i t s  proper locat ion,  
i n s e r t i n g  the module firmly, and . t ightening the  thumb screw. The module 

3 4456 0549b79 0 
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Fig. 1. Synchronous Demodulator a 

3.2 Connections 

A l l  connections a r e  made through the r e a r  connector E 5  wh- Ln t h e  
module i s  in se r t ed .  

11,. MAIIK!ENANCE INSTRUCTIONS 

4 .1  General 

This module i s  designed t o  operate continuously with a minirriurn of 
maintenance. 
Parts L i s t ,  Sect. 5, may be replaced. 

Should a f a i l u r e  occur, any p a r t  li.sted i n  t he  Xep1acea’~l.e 

’-I-. 2 Trouble bkooting 

A l l  s m a l l  components a r e  soldered t o  the pr in t ed  c i r c u i t  board; 
so lder ing  r epa i r s  should be made c a r e f u l l y  t o  avoid damage t o  t h e  p r in t ed  
c i r c u i t  board and components. 

Typical vol tages  and waveforms a r e  l i s t e d  below for comparison purposes 
only.  
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1. 

2. Reference vol tage:  primary, 320 v peak t o  peak, 60 cps;  secondary, 

3. F i l t e r  input  vol tage:  5 . 5  v dc; 11 v peak t o  peak, 120 cps r i p p l e .  
4. 

h p u t  vol tage:  primary, 45 v peak t o  peak, 60 eps;  secondary, 
'70 v peak t o  peak, 60 cps. 

108 v peak t o  peak, 60 cps.  

Output vol tage:  1.5 de; 4 v peak t o  peak, 120 cps r ipp le .  

If the  impedances i n  the  br idge  l e g s  should become unbalanced, t'ne 
r e s u l t  would be  an output  voltage w i t h  no input .  This can be cor rec ted  by 
r ep lac ing  t h e  f a u l t y  diodes and resistors. 

5. REPLACEXBLE PA.RTS LIST 

A desc r ip t ion  and an ORNL Stores  number f o r  a l l  replaceable  p a r t s  a r e  
given i n  Table 1. 

'Tkdble 1. Replaceable Pa r t s  L i s t  

Part No. 

T2 

c1, c2 

R4 

Rl, R2, R3 

ORNL Stores No.  Des c s ip t  ion 

06 -982 -3220 Transformer, input ,  i n t e r s t a t e ,  l5-kilolim 
primary impedance, 8 0 - l r i i o h ~ ~  sec0nda:r.y 
impedance, UTC No. A-18.  

06 -802 -0091 Capaei%or, 2.2 mf, eG$, 25 v dc w, mono- 
l i t h i c ,  ceramic, Sprague No. 

06-930-1120 Potentiometer,  ww, LCOO ohm:;, t3%, 2 w, 
l i n e a r  t o l e rance  o .2$, LO-turn, Bourns 
NO 35008-2-102. 

06-936-0690 Resis tor ,  )+000 ohms, ?1/2'$, 3/11 w, ww, 
noninductive, Daven type 1252. 

Res is tor ,  1000 ohms, 

Diode, type lX2'70, Trans  i t r o n .  

1/2 W, A-B. 

06-99? -5690 
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