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40 All of the transistors 10, 12, 14 are of one type, and it is preferred that they.all be enhancement
type. An enhancement type transistor is non-conducting as long as the gate potential is below a
55 . threshold level above the source potential, and it will conduct when the gate potential exceedsthe . 6§
threshold level. While the circuit will operate with all of the transistors being of the depletion type, it is:
preferred to use enhancement type transistors because of their better reproducibility. In any event, the
circuit must not include both enhancement and depletion types together.
Because the gates of all of the transistors 10, 12, 14 are connected to a high potential, the
60 transistors are conducting and the input drain supply voitage V,,, at the input node 16 will divide in 60
proportion to the resistance values of the transistors. Since the resistance value of a transistor is a
function of its W/L ratio, it is also evident that the amount of voltage division desired can be adjusted
by properly adjusting the W/L ratio of the transistors. .
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t he source:and drain.. I'n the fol |l owi ngoMat hematical analysis, [err] and the
[err] associated with transistors 10, 14 and 12 respectively, VT Is the
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equat i onfollowing expsrssion candpe arivgd.which is valid as longas _ 10 [err]
(3> [err] Solving this equation for Vin : _
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2
. d Vout Vout
- 20 (5) = 20
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For Vin=6V, V;=0.8 V, Vout=1.5 V, this gives W,=1.72 W,; W,=4.5 W; where V\_l, may be _freely
chosen, it being only determinative of the current level in the voltage divider. In this calcula.tuon the
result of body effect on the threshold voltage of transistor 10 is neglected. it is quite compllcatgd to
include this in the mathematical analysis. Computer analysis can include this effect and yield slightly
26 different values for W,/ W, and W,/W,. : . o

" The circuit according to the invention produces an output voltage that is a linear function _of thc_e
input voltage and that is relatively insensitive to threshold voltage variations. Typically t.he variation in
output voltage with threshold voltage is only about 10 millivolts per volt. The variation in output
voltage with temperature is only about 65 microvolts per degree Kelvin.
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30 Claims S _ 30
. 1. A voltage divider circuit comprising an input node, an output node, and a common node, first
and second field effect transistors connected in parallel between said output node and said common
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Together with equation (2) there are now two equations with variables W,. W, and W, For a particular
set of values for Vin, V, and Vout, W, and W, can be expressed as fractions of W;. In a similar way, the
following expression can be derived, which is valid as long as
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For Vin=5V, V,=0.8 V, Vout=1.5 V, this gives W,=1.72 W;; W,=4.5 W, where W, may be freely
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The circuit according to the invention produces an output voltage that is a linear function of the
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output voltage with threshold voitage is only about 10 millivoits per volit. The variation in output

voltage with temperature is only about 65 microvolts per degree Kelvin.
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1. A voltage divider circuit comprising an input node, an output node, and a common node, first -
and second field effect transistors connected in parallel between said output node and said common
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Kel vin. 30 d ains _
30 1. A voltage divider circuit conprrsrng an i nput node, an out put node,
and a common node, first and second field effect transistors connected in
parall el between said output node and said conmon 3
GB 2. 056 130 B 3 node, and a third field effect transistor
connect ed bet-ween said input node and said output node and in series with
said parallel connected first and second field effect transistors, the
first, second and third transi stors being. of one type, whereby in operation
said circuit produces a reduced dc vol tage between said output node and
sai d common node relative to a dc voltage applied between said input node
and .6 said conmon -node. _
5 2. A'voltage divider circuit as claimed in GQaim1, wherein the gates of
said first and third transistors are connected In conmon to said input
node, and the gate of said second transistor is connected to said out put
node. 3. A voltage divider circuit as clainmed in daim1l or 2, wherein said
transistors are all 10 enhancenent type.
10 4. A voltage divider circuit substantially as herernbefore descri bed
with reference to and as shown in the acconpanying drawing. Printed for Her
Maj esty's Stationery Ofice by the Courier Press, Leam ngton Spa, 1983.
Publ'i shed by the Patent O fice. 25 Sout hanpton Buil di ngs, London, WC2A 1AY,
from whi ch copi es may be obt ai ned
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