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1 Introduction

Digital-to-Analog converters (DACs) are critical building blocks in a large
number of applications performing digital signal processing on signals which
are later converted into analog values like audio or video. A DAC is also an
important component in certain Analog-to-Digital converters (ADCs) like
the Sucessive Approximation ADC (SAR). Very often the quality and reso-
lution of this component set the overall system performance and must there-
fore be carefully designed to meet the requirements. The following constraints
applies to this project:

• The converter should have minimum 8 bits resolution.

• The minimum conversion rate is 10Ms/s.

• You may assume that one 1 uA current source is available.

• The difference between the minimum and maximum output voltage
should be at least 0.7V.

• The positive supply voltage is 1.2 V and the negative supply is 0 V.

• Maximum DNL is +/- 1LSB

• The design should be within specifications for process variations up to
3 standard deviations.

• The circuit must be able to drive a normal output capacitance (pad +
package)
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2 Milestones

To ensure a good progress during the project period and that all groups
completes the project within the deadline certain milestones must be met.
The students are responsible to meet the deadlines and to get the necessary
approval. The milestones are:

10.03.2014 A short description of one to two pages on how you understand
this assignment and how you plan to solve it.

25.03.2014 The complete system testbench should be completed.

30.04.2014 Design and simulations for the entire circuit should be finalized
for both schematic and layout. The system performance should be de-
monstrated with simulations and approved by the lab teacher.

3 Project requirements

The main purpose and goal with this design project is to design and simu-
late a system to convert an 8-bit digital word into an analog voltage lineary
proportional to the digital value. The groups have full freedom with res-
pect to the methods used to implement the system, but there are still some
requirements that need to be fulfilled. The group members must read and
carefully assess the task and based on this assessment distribute responsi-
bility on the different subtasks. The work distribution must be included in
the final report. Below is a brief summary on what to be done and what to
submit during the project period.

3.1 Practical tasks

1. A full schematic for the system and its submodules must be drawn.
A separate symbol for all submodules must be made. The top-level
representation should include these submodules in a well organized
hierarchical design.

2. Statistical simulations with variations up to 3 standard deviations must
be completed successfully for the overall system.

3. For all modules qualified through schematics simulations, a full physical
layout should be made. The submodules must be combined into a well
organized layout of the entire system. It is important to idenify and
focus the effort on the most critical submodules that are most likely to
limit the overall systems performance.

4. When combining both analog and digital electronics on a single small
CMOS die, the different challenges and potential noise sources must
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be identified. Based on the assessment of the potential risks, the neces-
sary mitigations must be implemented. The strategies used should be
explained in the final report.

5. Design Rule Checking (DRC) and Layout Versus Schematic (LVS)
for submodules and the total system must be completed. The reports
should be enclosed in the final report.

6. When the layout is ready for submodules and system, backannotation
of all parasitic components into the schematic must be performed. The
full schematic including backannotated parasitics must be simulated
and the results compared to the simulation without parasitics. Com-
ment and explain the results in the final report.

4 Report requirements

The report should be written LATEX, Word or a similar system and must
document all the different phases of the project. Plot of schematics, layout
and simulated results for submodules and total system must be included
in additions to LVS reports.You must also explain and justify the different
choices made for matching, dimentioning/implementation of active/passive
devices and noise mitigating techniques. The organization of the project and
the distribution of responsibility within the group must also be included. In
addition the location of all design files should be listed. Please remember
that the report must be considered a stand-alone document that should give
the reader a complete view of what you have done. This is important to make
sure that the entire picture is included in the final assesment and grading of
the project.

5 Final deadline

The project should be completed and the final report submitted before Mon-
day 05.05.2014 - 12.00. All groups must present the project results.

Good Luck!
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