Score: /50

Assignment Bonus 2 Name:

ECE 342, Fall 2001 Due: 11/30/2001- 5 PM
Design, simulate, and report on a 4-bit binary digital-to-analog converter (DAC).

Design (15 points)

Produce a paper design of the converter. Use CMOS technology (1 micron, k! =25nmA/N 2,
kp =10MAV?, V,, =-V,, =08V ). Assume you have +/- 5V supplies available, if needed. Theinputisa
pardle 4-bit word. The word changes every 100 ns (that is, amodest 10 kHz). The output isto be an
analog signal with a minimum output of 0V, and maximum at or near 1 V. Therefore, there are sixteen

different output voltages, distributed evenly between OV and 1 V. If you think a specification that is
missing, say so and make an appropriate assumption.

Y ou may useresistors on your IC, if necessary. Large resstors, or resistors that must be very
precise, must be connected externaly to the chip. Keep external components to a minimum.

Thiswill not be covered in class. You will probably need more than just your textbook. Be
careful of web pages- make sure they are from reliable sources.

Simulation (20 points)

Conduct a PSPICE simulation of your proposed design. There is a data file available on the
course web site. Thisfile contains alist of (unsigned) integers that represent the input data stream from
another CMOS circuit. The words are spaced by 100 ns. The output of the simulation is the analog
output of the DAC. Simulate the response to the data stream, and plot the output. Documentation will
factor in to the grade.

Write-up (15 pointstotal — 10 for design only, 5 morefor simulation)

Write a thorough report of your design and smulation (if you conducted one). Imagine the write-
up as both areport to ateam leader, and as an archival document that someone else could use to repeat
your design. Use your own judgement for details such as length, font, line-spacing, etc. Computer-drawn
figures look much more professional than hand-drawn. Make the text concise- no extrawords, filler or
excess jargon. The pages won't be counted. If you used areference, cite it, especialy anything verbatim.
This includes egquations, circuit schematics, and figures. Y ou can get information from the web aslong as
the source is available both on paper and through the web. Cite both the web address and paper source, if
possible.

Submitting your work:

You do not have to do al three steps above to get some credit. For example, you could turnin a
hand-written paper design alone, and be eligible for 15 points. Y ou could do the type-written report on
the paper design alone, and be digible for 25 points. If you turn in atype-written report, then there is no
need to turn in anything hand-written.
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