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(d) The schematic is shown below:

Figure 1 64 segmented DAC schematic

Transient simulation for output voltage is shown:

/0{20 1328ns, L1733V

Figure 2 Output transient simulation

The final value is 1.173V, adding 0.5LSB which is 0.317m
of 1.1733V. And settling time is:
20.13 - 10.09 = 10,04

orresponds to the voltage

(e) After adding a 1uF capacitor, the transient response is shown:



M1 367 s, L17335V)

Figure 3 Qutput transient simulation with 1uF filtesing capacitor
The settling time now drops fo e

10.367 — 10.09 = 277p {,\\T\ -
This capacitor improves speed dramatically because it makesfhe bias voltage for the tail
current source relatively stable. Thus, coupling effect form the tail node to the gate bias

point is reduced. Therefore, the settling speed is quite fast, ,g,\

(f) If the maximum capacitor is 4pF, I will not use it to g ofse the speed because this
increases the time constant at the gate of the tail current source. Even through this cap
reduces the voltage jump at the bias node, it results longer time to recover because of the
increased time constant. As a result, speed may be even worse than without the capacitor.
Simulation results in figure 4 have proven this analysis. It is clear that with 4pF capacitor,
the instantaneous voltage drop is reduced, but the recovering time is longer. Finally,
delay in this condition is 12.28ns, which is more than 2ns large than without using the
capacitor.



Figure 4 Transient simulation of output and gate of tail current source
{with 1uF cap, without cap, with 4pF cap)
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