MIDTERM EXAMINATION

ECE 627
Friday, May 4, 2007, 3:00 - 3:50 pm

Open book, open notes.

1. Fig.1 shows a segmented 10-bit resistive DAC. The MSB switches connect
the fine divider across one of the resistors (determined by the MSBs) in the
coarse resistor string, and the LSB switches connect the output node to the
appropriate tap in the fine resistor string.

The values of all resistors in the coarse divider are Rc = 100 ohmy; in the
fine divider they are Rf = 50 ohms. What should be the value I of the
current sources used to achieve (ideally) linear operation?

2. In the 12-bit current-mode DAC shown in Fig.2, the load resistance is R =
50 ohms. Each current source has an output resistance Ro. What is the
minimum value of Ro, if the maximum value of the endpoint INL is to be 1/2
LSB?

3. In the multiply-by-2 stage shown in Fig.3, the capacuors have a mismatch
error of 0.1%. -

(a) What is the gain error?

(b) The error can be reduced by performing the operation a second time, with
the

roles of C1 and C2 interchanged, and finding the average of the two outputs.
What will be the gain error now?
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3o Tdeally o= Vi (1+6/6)= 2V

o) TE L, =1Ly, Y = (2+e) Vi,

so the gowin errow o 2<% 107

_ Vi |
\/@EMT(Q"+44"5+ /+£:,>"
bd
Trnes //(H—~£> = - £«+% )
v, .= M, (2—1»92’/2)

) ' 2 . "7 /‘
W&W et Mo =€) = 5.0 *ﬁﬂﬁﬁfé



