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Capacitance-Independent Type Weighted Charge Generate Circuit
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Abstract — A unit-charge generater is described which is capable of generating the unit-charge without

the use of matched capacitors. The high-accuracy weighted charge is achieved by adding the unit-charge.

Some exact unit-charges are realized by charging and discharging a capacitor through OP-Amp circuits.

A cancellation of the offset voltage effect from OP-Amp is attained with symmetrical circuit.

As the experimental results, the unit and weighted charge are accurately generated by means of this

method.
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Fig.1 The circuit for generating a weighted
charge (a) with three capacitors (b) with
capacitor array.
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Fig. 2 Basic construction of the unit-charge
generate circuit.
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Table 1 Comparison of three methods.

n=bit-numbers

The circutt for generating | The circuit for generating| The cirauit for generating
a weighted. charge a weighted charge a weighted charge
vath three capacitors. | with capacitor array. |with new method.
(Fig1a) (Fig.l )
Capacitor n
{numbers) 3 4 6
Switch n+1
(numbers) 9 2 10
Switching= ”=°°°3n
n
Phase =(24-1) 2 .
(MAX-numbers) 3N-3




xR, B, M5l, BEH @ FEMEMTEES M EREKERE 9

Fig 342 AT Y7 DA 7% v P BEEHER IOWT
KT o B dV,y, AREENTNDET T YT D47+ »
MEE, /o CxDIMEEEZ Vy, VB ETHEV,E
L UVp i

Va=Vin+4V, , Vg=4Vv, (V] @

TRENZ. foT, CxIERINZEA Qx IFKRA
THRDENB,

Qx =Cx - (V4 —Vg) .
=Cx*Vin+Cx(4Vi—4dvy) (C) @

COK, AV, = AV, 185 RQ) D HDE HEH A,
AV, = 4V, DBATHA 7 » M EEOFBIIBE
shbdo

-1 VB & VA~
OP |JaVa ¢, aVi{]oP
+“—rl l————+

Vin
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Fig. 4 Capacitance independent type unit and
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Fig. 6 Error charge characteristics of the unit-
charge after transfer.
(a) Error charge versus input voltage.
(b) Relations between capacitance and
error charge.
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Fig. 8 Relations between capacitor combina-
tion and charge deviation.
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