' A ok . Sk 18 Btk

B . ™mpare  caltulate ond.
. SVt clata W J‘{f\%@ ) d:,-__QCC_U_ m_%(,

?__—-F“_LL&I\T)%_ Ryre) iy cnale g ttchne 36@& oL

B o | wonipulate., com
. Te iy

-

= —— A -
-

s “‘o‘("‘be\.if{? COM outers can |erfprm. S 2L By B
= Man) pulaHon, Comsarison end calculakan

£ OperQipns Quic <hg A1 ol e fit ey Uak,

E QL';%L’LQ | Jechniqgue> There jcrﬁ_?tf“gmf@jja%g X
B 10 caovivexk thé Q_n_gl__ooq S z‘%z\a o jrom vorieos

L transdueers 1mio B equ/ va lent o f_‘@ftcd_,____

._data, which ackas the input for digital
B Sysiem-. Thue the. xeguivement f0X cOnve Chig

_...,._____--_QUQ.]-Q . S_Canal_ indEl o %i ol dote emexpedas.

oirh picple. and. physial protesse> hrug,
B .. . J- analsg Signo |8, Whith Mecesy ales

| ———

e i A e i

_ j:E\_ﬁ__ﬁ_;:mce_;:ofﬂ “digital o analeg Cenversion

il i e R - .

A ——— T —

-

_F...-.-—"."







. Ideally, the output of
rd are Os. In practice,

Fig. 13.2 (a) D/A converter offset and gain errors, (b) Nullifying the errors

Linearity

The most common dynamic errors are full-scale error and linearity error. Full-scale
€7ror is the maximum deviation of the output value from its expected or ideal value,

“Xpressed in percentage of full-scale. Linearity error is the maximum deviation in step
S1Z¢ from the ideal step size. More expensive D/A converters have full-scale and

lineaﬁty errors as low as 0.001% of full-scale. General purpose D/A converters have
ACCuracies in the range of 0.01 to 0.1%.




¥
i F ey
i -z 7 ¥
. _— WL

n-linearity ag g} m:yt

The linearity error measures the deviation of the output from the fitted Straighs
lne which passes through the measured output points. It is represented by e/p as

shown in Fi R 13.3.C ommonly, the linearity of D/A converter is specified as hh
+ 1/2 LSB meaning that ,E, <(1/2)A.

Differential nonlinearity (DNL) error: For a D/A converter, the DNL error 1S the
difference between the ideal and the measured output responses for successive D/
converter codes. An ideal D/A converter response would have analog output valyes

exactly one code (1 LSB) apart (DNL =0). A DNL specification of greater than OT equal
to | LSB guarantees monotonicity.

Integral nonlinearity (INL) error: For data converters, INL is the deviation of an
actual transfer function from a strai ght line. After nullifying offset and gain errors, the
straight line is either a best-fit straight line or a line drawn between the end points of
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The time required for the output of a D/A converter to settle down to within
=(1/2) LSB of the final value for a given digital input is known as setling time. It
depends on the switching time of the logic circuits, vyhich inturn depelzlds on the
Nevitable stray capacitances and inductances present in the converter circuit. The

Sttling time normal ly ranges from 100 ns to 10 ps based on the word length and the
“9version technique employed.




