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LAB File List

Folder Name Description

lab01 RAM_64B.v Memory verilog model
cpu_bug.v CPU RTL design with bugs
tcpu.v Testbench
cpu.v CPU RTL design

lab01l/example counter.v Counter RTL design
counter_bug.v
counter_tb3.v

Before your Lab:

unix%> mkdir LABO1

unix%> cd LABO1

unix%> cp /home/areslab/LAB_12/lab01.tar.gz .
unix%> tar -xvf lab01.tar.gz

Example:
Ex 1-1

® unix%> cd lab01/example

® unix%> nLint -qui

® Select <File> = Import Design...
B <From File> Tag
B Select cpu_bug.v
B OK

® Select <Run>-> Lint

BB <nlintReportViewer 2> nLintDE" - fhome/visi0L/lab01/12b01/example/nLintD8 . o] o S|

File ¥iew Domain Tools Windaow Help

= El|t! @‘*‘ Filter..

=

8 (] Clock Domain Analysis

8] Total - 2 Erroris), 2 Warning(s)
8 Simulation -1 Error(s)
8 [y Synthesis -1 Warning(s), 1 Error(s)
B ] Design Style -1 Warning(s)
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Ex1-2

® Run RTL simulation

unix%> ncverilog +access+r counter th.v

If any error occurs, please check your testbench and your design.

@ vIsiOl @ linuxserver: ~ = X

® \Waveform viewer

unix%> nWave &

Open file: <File>->Open File-> Choose “tcpu.fsdb”
Select Signals: <Signal>->Get Signal

Choose desired module and signals

Save waveform: <File>->save signal

In the top of blank, type “filename.rc” in the end of path
OK

&ﬁlf <n\Wave: nWave:]_>,-"home,fvlsd]lf\abOlﬂab{]lf"axamp]e,’:ounter.fs_‘ l =TC i:h]

|Ei|e Signal Miew MWaveform &nalog Tools Window Help
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Specification
1. Block diagram

Cell-Based Training LAB

8 bit Register A 4 to 16 Instruction Decoder
8 bit Register B
8 bit Some MUX
8 bit Register C ALU &control logic
256x8 RAM

2. Instruction set

Instruction Code  |Meaning
C=4 +B 0000 HEGSARBP e ampadizs C
C=4 —B 0001 HEFSASB Y eIt FEC
C=4 +1 0010 BEFSAT Sl | B HFEC
C=4—1 0011 BEFS AT ARl B HFEC
C=A+B+1 0100 WHESA-BRfitaiwAim l B HFEC
C=—4 0101 WHEBSCHHMABUHFEAMGE &
Input A 0110 WA e R B A
Input B 0111 eyt GRER
Input Memory 1000 [P OR o = B ] Rt A o
Storage C 1001 HESECY eT A ER Y
Load C 1010 FaeElreaTHGEAYFEC ¥
Qutpur C 1011 WEHFSCPayT g
Ouwripuet Mem 1100 A T HE G
A=C 1101 M FSCP ey sGEEFHEAY
B=C 1110 HEFSCreyaycaYHFSEB P
customize 1111 Wi E A Ehie

3. Memory operation
a. Read operation

CEN

OOCOLRICCCAN AN

WEN

Alil

QliJ
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b. Read operation

CLK
CEN
ALl :

L | Tun L | Ly

il XK X KKK KI I KKK X KHKKKK

.
QL] L_i( o G

CEN WEN OEN Data Out Mode Function
Address inputs are disabled; data stored in the memory is
H X L Last Data Standby | retained, but the memory cannot be accessed for new reads or

writes. Data outputs remain stable.

Data on the data input bus D[n-1:0] is written to the memory
L L L Data In Write location specified on the address bus Alm-1:0], and driven through
to the data output bus Q[n-1:0].

Data on the data output bus Q[n-1:0] is read from the memory
location specified on the address bus Alm-1:0].

X X H z High-Z ;he data output bus Q[n-1:ﬂ] is placed in a high impedance state,
ther memory operations are unaffected.

L H L SRAM Data Read

Lab1-1

1. Unix%> nLint —gqui &

2. Select <File> - Import Design...
a. <From File> Tag
b. Select cpu_bug.v
c. OK

3. Select <Run>-> Lint

4. The Lint report is shown

Lab1-2
1. Fix the bugs of cpu_bug.v
2. Write the testbench in tcpu.v
3. Run RTL simulation
® unix%> ncverilog +access+r tcpu.v
If any error occurs, please check your testbench and your design.
unix%> nWave &
5. Open file: <File>—>0Open File-> Choose “tcpu.fsdb”

-5-
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6.

7.

Select Signals: <Signal>->Get Signal
Choose desired module and signals

Save waveform: <File>->save signal
a. Inthe top of blank, type “filename.rc” in the end of path
b. OK

Labl Requirements:

1.
2.

cpu_bug.v = nLint £55% - SREAFERREBCESHIREK - WEESHEE

FR#8 cpu_bug.v 7 nLint 455 > & code B 1F & cpu.v » I A nLint tool JHl
cpu.v =~ verilog code - Firf5EHY4E S 0 error (354542 F] O error » 5557
HHEE ) - HIDRERVERT & Specification

SERK tepu.v RESSERVHEN Y » EHEFE S B ZHEUHDIAE

RTL jf7 7l

Deadline: 12/5 _EZRETE4AT




