ECE 627
MIDTERM EXAMINATION
May 11, 2012

Open book

In the segmented 2N-bit DAC circuit shown, the value of the bridge capacitor was
chosen as Cy (the unit capacitor of the array), instead of the fractional capacitance
derived in class. This allows easier layout, but also changes the signals in the array,
and thus introduces an error into the operation of the DAC. This problem deals with this
error.

Initially, the top and bottom plates of all capacitors are at ground potential.

1. Find the capacitance C; between node L and ground, and the capacitance Cy
between node M and ground.

2. Find the node voltages V, and Vywhen the bottom plate of the capacitor 2Cyin the
left-side (LSB) array is switched from ground to Vger.

3. Repeat the calculation with the bottom node of the MSB array capacitor 2C, switched
to Vrer.

4. How significant is the voltage error in V,_ and Vj due to the change in the value of the
bridge capacitor to Cy?
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