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UNIVERSITY OF CALIFORNIA 
College of Engineering 

Department of Electrical Engineering and Computer Sciences 
 

E. Alon Project Part II EE 290C
 Due Monday, Apr. 4th 2011 

Overview 
The principal goal of this phase of the project is to get you started on the circuit design of the 
transceiver - particularly the equalizer/signaling circuitry.  While you will still have plenty of 
opportunity to modify the circuits you design now later in the project, you should plan to have 
functional transistor-level designs of all of the signal path components completed by the end of 
this phase.   
 
Your circuits will be designed in a “generic” 45nm process.  The nominal supply voltage for this 
process is 1V; you can select to use supply voltages higher than this, but you should limit the 
maximum |Vgs| and |Vds| on any individual transistor to less than 1.1V.  Instructions for setting up 
Cadence to run with this process have been posted on the class website. 

Phase 2 Tasks 
 
As previously mentioned, your principal task for this phase of the project is to complete 
preliminary transistor-level designs of the signaling circuitry – i.e., the circuit blocks on the direct 
path from the transmitted data to the received data.  You can assume that you are provided with 
true and complementary values of the data to be transmitted at whatever degree of serialization 
you’d like (e.g., for a 10Gb/s link, one 10Gb/s data-stream, two 5Gb/s data-streams, etc.), and 
you can output the data at whatever degree of serialization you’d like as well. 
 
In order to ensure that you will be able to proceed with the next phases of the project, your first 
task will be to write simple models using controlled sources and ideal elements for each of the 
signaling path components.  Once these simple models have been completed, you will then 
complete the transistor-level design of the components.  Next, you will combine the simplified 
models along with as many of the transistor-level designs you’ve completed and simulate the 
entire signaling path.  Finally, these results (along with a review of your goals and transceiver 
architecture) should be combined into a 15-20 minute presentation that you and your group will 
give during the lecture on Apr. 5th or 7th. 
 
Note that although you are not required to build/model any of the clock generation/recovery or 
equalizer adaptation circuitry in this phase of the project, you should include any of the relevant 
signaling path hardware you would need to enable these functions.  For example, if you plan to 
use 2x over-sampled bang-bang clock recovery, you should include the edge comparator in this 
phase of the project.  As another example, if you plan to include offset cancellation, you can 
assume that you have ideal DACs available, but you should include the parasitic load of the 
actual transistors. 
 
Of course, if you already have an idea of how you’d like to build the clocking and/or adaptation 
hardware, please feel free to include simple models (or even circuit designs) of those components 
as well.  Note however that even in the later phases of the project, verilog or VHDL descriptions 
of the digital components needed for e.g. equalizer coefficient estimates, CDR loop filters, etc. 
will be sufficient. 
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i. Component Models 
 
Since running transistor-level simulations of the full transceiver will quickly become impractical, 
your first task for this phase of the project will be to create simple behavioral models of each of 
your signaling path components.  These models should be pin-compatible with actual final 
implementation, and should capture the most relevant behavior (but not necessarily second-order 
effects) of the block. 
 
As an example, one might model a 2-bit current mode NMOS DAC with control bits d[1] and 
d[0] (which are assumed to take on values of 0V and 1V) in HSPICE as follows: 
 
.subckt CM_DAC ibias iout gnd d[1] d[0] 
Rmirr ibias gnd 1  
Gd1 iout gnd poly(2) ibias gnd d[1] gnd 0 0 0 0 2  
Gd0 iout gnd poly(2) ibias gnd d[0] gnd 0 0 0 0 1  
.ends CM_DAC 
 
ii. Transistor-Level Schematics 
 
The main goal of this task is to complete transistor-level schematics for the signaling components.  
Note that since you may want/need to make modifications to these designs based on your findings 
from future phases of the project (or if you haven’t yet included all effects in this phase – e.g., 
effects of offset, finite precision of equalizer coefficients, etc.), you should attempt to make your 
schematics easy to adjust.  In particular, you may want to parameterize your schematics and/or 
include the relevant design equations.  
 
iii. Signaling Path Simulation 
 
Once you’ve completed the design and/or models of all of the signaling path components, you 
should put them together along with the channel models and simulate the complete path.  You 
should provide time-domain pulse responses of the complete chain (up to the input of the 
comparator) for each of the five channels.  For these simulations you can assume that all of the 
digital control settings and/or timing have been set optimally for each channel. 
 
iv. Presentation 
 
The goals of this first presentation are to (1) review/highlight the goals and architecture of your 
transceiver, and (2) review your signaling path circuits and the procedures you used to design 
them.  Further details on the presentation will be provided in lecture during the week preceding 
the phase 2 due date. 

Report Submission 
 
All project phase 2 reports and presentations should be submitted by email to Elad; no hard copy 
reports will be accepted. 
 


