
CVSD 2008 Midterm
Programming Test -- Clock Counter

Please write the RTL code to implement the following functions in 90 minutes. We have 
provided the testbench to test the correctness  of your RTL code. To confirm your code is 
synthesizable, you should run the synthesis tool (Design Vision) with the provide script. 
Finally, remember to upload the target files before deadline.

Function Description

*Note: The range of hour is 0~24.

Table of Signal Description
Signal Name I/O Width Description

clk_p_i Input 1 Clock for the computation system
Positive edge trigger

rst_n_i Input 1
Reset the state of the computational system
1’d0: Reset the system
1’d1: Do nothing

start_i Input 1
Type of input data
1’d0: No input setting values
1’d1: Input setting values

mode_i Input 1
Input data of clock function
1’d0: Function 1
1’d1: Function 2
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Function 1
User gives the target time, and the 
clock starts counting clockwise from 
00:00:00. The clock is alarming, 
when the target time is reaching.

Example：
Target time 06:00:00 (H:M:S)

Start: 00:00:00

          00:00:01

          00:00:02

              ...

          06:00:00      Alarming

Function 2
User gives the target time, and the 
clock starts counting anticlockwise 
from target time. The clock is 
alarming, when the clock time is 
00:00:00.

Example：
Target time 06:00:00 (H:M:S)

Start: 06:00:00

          05:59:59

          05:59:58

              ...

          00:00:00      Alarming



Signal Name I/O Width Description

set_i Input 17
Input data of target time
set_i[16:12]: Hour 
set_i[11:6]:   Minute
set_i[5:0]:     Second

time_o Output 17

Output data of current time
time_o[16:12]: Hour 
time_o[11:6]:   Minute
time_o[5:0]:     Second

alarm_o Output 1
The sign of clock alarm
1’d0: No alram
1’d1: Time is up! Alarming.

Timing Diagram of Input/Output Ports
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*One clock period is one second in the system.

**The output signal alarm_o should keep high, until the input reset signal is low 
(rst_n_i=1’d0).

Simulation
After finishing hardware coding, you can run the provided testbench to test your circuit. We 
will use the ncverilog compiler to run your code. Please test your code by using the 
following command:

ncverilog  +access+r  clock_tb.v  clock.v

Synthesis
After finishing hardware simulation, you have to run the synthesis  tool (Design Vision) with 
provided script.
 Step 1. Open Design Vision (Remember to check the .synopsys_dc.setup file)
 Step 2. Open your verilog file (Your code can’t have error or warning messages)
 Step 3. Run the script (type “source clock.script” in the command line)
 Step 4. The script will save the netlist RTL(clock_syn.v), timing information 
(clock_syn.sdf), and area/timing reports.

Netlist Simulation
Finally, run the provided testbench to test your netlist RTL. Please test your code by using 
the following command:

ncverilog  +access+r  clock_tb_syn.v  clock_syn.v  umc18.v
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The Provided Files
Copy the following files from CVSD directory.  

 (cp -r ~cvsd/CUR/midterm .)

File Name Description

clock.v the I/O declaration for the RTL code

clock_tb.v testbench of clock.v

.synopsys_dc.setup the environment settings of DV (all the paths are  
for cad server)

clock.script the script for circuit synthesis

umc18.v Netlist simulation file

clock_tb_syn.v testbench of your netlist RTL(clock_syn.v)

Submission
Upload files to the FTP server
server: cad23.ee.ntu.edu.tw  
port: 3000
User ID: your student number
Password: the same as homework submission

File Name Description

clock.v RTL code of your design

clock_syn.v Netlist of your RTL code

clock_syn.sdf Timing information of your netlist RTL

*The file names of the submission should be the same with above! Or you will 
get zero score.

Please upload your files to FTP server(the same like homework 
submission) before the deadline. If you are late to submit, you will get 
zero score on this exam.
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