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Diode improves valtmeter's 
linearity and stability 

The simple ailditiori or  a dinde in series 
1~7iCh the  rn~t.te~. ~ l c m r n t  0 1 '  ;I volt~netcr  circuit 
irnprnvps its s ~ n s i t i v i l y ,  tem]~er:~ture re- 
sponse an11 lint~a1,ity. I n  ;~tldition, the r l i n d ~  
p rn~~ i r l r s  f ' c  ) I -  oircrlo:~tl l?,nr,t~~c.t  ion.  

A c n m r n n ~ ~  1). uwrl 1)c;1li-1-rnrling vnl t rn~ te ) .  
circuit  containing a small input capacitor, 
C,, a rectifying diode, C R , ,  a sensitivity- 
set tin^ resisbr, R, ,  an RF bypass, C!, and a 
meter, M, appears in Fig. la .  In same cases. 
the bypass capacitor is replaced by a dc 
amplifier. The circuit  exhibits a lark of 
sensitivity at low voltnges becnus~ nf the off- 
set voltage of the diorle (&out 0.3 volt for a 
germanium diode, 0.7 volt for  silicotl). 

An ideal hattclmy in scries wit11 the diode to 
-- buck out the offset vo l t a~e  ~ v o u l d  improve the 

Inw-level sensitivity. This can be accom- 
plished by the cnnnectinn rrf another diude, 
CR,,  as shown in Fig. Xh. This dinde is for- 
ward biased by resistor R2 and hias voltapc 
1', and has a v n l t a p  {drop approximately 
equal to its offset voltage. As f a r  as the dc 
circnit is concerned, CR, i s  in series wi th  
CR,, R ,  and the meter. I n  overcoming t h e  
offset voltage of C R , ,  it p~orluces a sl;gS.llt 
fo~*warri current. 

This sjmple r - l l an~e  provides two  additinn- 
a1 features: 

If two simil~u. diodes w e  used. their 
off set-voltage tempel'ature coefficients (about  
-2 mv /"C) will he ~ l r n n s t  equal, and the 
zero drif t  o f  the metering circuit will he 
temperature compensated. 

The proper choice ol' R2 and T', sets an 
upper limit tn  the  rn~ter  c u r r ~ n t .  If the rn~ter  
current attempts t o  esceerl the initial cuwent  
through CR,, this d i n d ~  opens, and the I a r ~ ?  
resistor R ,  is t h ~ n  in series ~ v i t h  R ,  and the 
meter, reducinp farthcr current increase- 

% 

The meter" zel-o-nffset caus~d  l)y the small 
forn-ard currrnt in CR, can be corrected 1 ) ~  
arfdinp a resistor, I?,, and a voltage. 1'. 
(shown hy brnlren lines i n  . Fig. I h) .  

Conventional voltmeter circuit (a) ex h~ bits nonline- 
arities at low input voltages. The additton of a diode 
network (b} results in rmproved Irnearity, thermal 
stabil~ty and sens~tivity. as shown by the comparr- 
son of output curves (c). 



Fia. l c  exhibits the comparisnn of the 
perfnrmance of both circuits a t  250 Mc. Note 
the improved sensitivity of the new circuit 
for input voltages below 0.4 volt. If the 

curves were continued. the meter current for 
the new circuit 11-0u1d level nff at about 600 
pa, thereby pprot~ctinp the meter. 

Hn.~ojd  T. J d r A l r ~ r  
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