A digital -to-anal og converter having a conpact "M 2M binary-wei ghted

|l adder structure, where "M represents an effective resistance inversely
proportional to the WL line ratio of an n-type or p-type netal oxide

sem conductor (MOS) device. A reduction in the nunber.of |adder conponents
I's acconplished by utilizing the MOS device's inherent switching function
in conmbination with the device' s resistive behavior. The | adder is
conprised of a plurality of "2M rungs, _.one rung for each binary bit, and
each rung is conprised of a conplenentéT}spair of upper and | ower MOS

devi ces series-connected at a conmon node. Each device in the pair has an
effective resistance of 2M ohnms and only one is enabled at any given tine
dependi ng upon the value of the associated binary bit. Per manent | y
enabl ed MOS devi ces havanQOMPACE f D ISITAL-TOrANALOG LONVERTER\STRICTURE d

I nt erconnecting the common nodes q%ﬁ%g% [ o) |t device pairs nake
up an "M runner. The rungsA§§€R% ?@ﬁgﬂﬁﬁ%gﬁgﬁ{ across upper-|eve
and | ower-1|evel voltage references and an anal og voltage corresponding to a

digital word is generated at the common node of the nost significant bit
device pair. .

A digital-to-analog converter haviné a compact “M-2M“
binary—weighted ladder structure, where “M" represents an
effective resistance inversely proportional to the W/L line

S ratio of an n-type or p-type metal oxide semiconductor (MOS)
device. A reduction in the number.Of ladder components is
accomplished by wutilizing thé_ MOS. device’s inherent
switching function in coﬁbination -with the devicefs
resistive behavior. The ladder is comprised of a plurality

10 of “2M" rungs, one rung for each Binary bit, and each rung
is comprised of a complementary pair of upper and lower MOS
devices series-connected at a'common node. Each device in
the péir has an effective resistance of 2M ohms and only one
is enabled at any given time depending upon the value of the
15 associated binary bit. Permanently enabled MOS devices
having an.effectivé resistance of M ohms and inferconnecting
‘the common nodes of adjacent binary bit device pairs make up
an “M" runner. The rungs are connectéd'in parallel across
upper-level and 13§;£-1éve1 voltage referénges and an analog
20 voltage corresponding to a digital word is generated at the

common node of the most significant bit device pair.

Figure 3



