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Tutorial for Verilog, SystemVerilog and VHDL

VeritoolsDesigner Source Code Debugger

To run the VeritoolsDesigner, do the following steps:

% cd /flexIm and launch License Manager

% Run Imgrd for VeritoolsDesigner license

% cd /(disti dir)/examples/fsm vlog synopsys
% run_ut_batch

( Script contains: ut —iv —f source -sigfile vt.dump .... )

“-f source” means the source file is directory containing a number of
Verilog or VHDL files.

“-sigfile vt.dump” means the file was created using the Veritools pli, vpi
or vhpi, linked into the user’s simulator.
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The initial screen is shown below:
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Source Window -> /home/demo/distributions/ut2k10.1.8/examples/fsm_vlog_synopsys/top.v
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reg fsmiclk, fsm2clk, fsm3clk, fsmirst, SlouwRam, fsm2rst;
reg ctrl;
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5 |reqg keys, broke, a, b, c, accelerate, m, n, o, p, q, r, 5, t, u, v;
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7 |uvire rd, wr;

8 |wire [2:0] Fsn20ut;
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11 |FSH1 F1{.Clk{fsnlclk),

r— 12 .Reset(fsmirst),
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The top two windows are the source code window on the right, and the

hierarchy window on the left. The bottom window is the waveform
view (empty).

The hierarchy window at top left, includes the design hierarchy (upper
portion) and the signal list below (empty).

www.veritools.com Veritools (650)949-8665



To bring in the State Diagram and Schematic windows, select the
Window pull-down menu, click Tile Windows, then States &
Schematic:
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m Source Window -> fhome/demo/distributions/ut2k10.1.8/examples/fsm_vlog_synopsys/top.v
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module top;

Len 3, PN

L

reg fsmilclk, fsm2clk, fsm3clk, fsmirst, SlowRam, fsml2rst;
reqg ctrl;
reg keys, brake, a, b, c, accelerate, m, n, o, p, q, r, s, t, u, v;

wire rd, wr;
wire [2:0] Fsm20ut;
wire [3:0] speed;

w0 OO == T O e G0 P —

11 |FSH1 F1{.Clk(fsmlclk),

12 .Reset(fsnlrst},
13 .SlowRan {(S1ouwRan},
14 .Read{rd},

15 LHritefuwr));

_':

Yariablesy | F_i.lt.erl I:_
3

|

17 |FsM2 F2(.clock(fsn2clk),
/# 18 .resgt(fgn?rgt), i

To expand the design hierarchy, select the plus-sign left of the name:

“+1 vt dump.”
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The + sign turns into a — (minus) sign, and opens up the hierarchy

immediately below this level:

m Source Window -> fhome/demo/distributions/ut2k10.1.8/examples/fsm_vlog_synopsysftop.v _ 0O x
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module top;

L

A | 1
=R _vt_dunp] Z
ﬁi ML 3 |reg fsmiclk, fsm2clk, fsm3clk, fsmlrst, SlowRam, fsm2rst;
top 4 |reg ctrl;
QiFi 5 |reg keys, brake, a, b, c, accelerate, m, n, o, p, q, r, s, t, u, wv;
2 6
t§F3 7 |wire rd, wr;
4 § |wire [2:0] Fsm2out;
E 9 |wire [3:0] speed;
A
=

"-"ariahles:l F_i.lterl i1’}
11 |FSH1 F1{.Clk(fsmlclk),
12 .Reset(fsmirst),
13 .SlowRan (S1owRan},
14 .Read{rd),
15 Hritef{uwr)};
16
17 |FsM2 F2(.clock(fsn2clk},
J’r|" 18 .reset(fsmn2rst), d
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To select signals in a module, select the name of the module. This

changes the name to reverse video (black background). Note the “F1”

level below:
@ Source Window -> fhome/demo/distributions/ut2k10.1.8/examples/fsm_vlog synopsys/top.v _ 0O x
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LEI'(':il_vt_dunp 2 J
s to 3 |reg fsmiclk, fsm2clk, fsm3clk, fsmlrst, SlowRam, fsmlrst;
Cﬁ il 4 |reg ctrl;
'(:’iﬂ 5 |reg keys, broke, a, b, c, accelerate, m, n, o, p, g, r, 5, t, u, v;
'QECI]HB 6
'('ﬁﬁEu 7 |wire rd, wr;
4 8 |wire [2:0]1 Fsm2out;
-~ 9 |wire [3:0] speed;
\'ariahles:l F.i.lt.er”i_ 8
11 |FSH1 F1{.Clk{fsmlclk},
Clk - 12 .Reset (fsnirst),
E:Ig;atemw] 13 .SlowRan(S51ouRan},
HextState[3:01 }é . Eﬁffér(ﬂg) y:
Read ) !
Reset 16
SlouRan 17 |FSH2 F2{.clock({fsmn2clk),
Hait fr|" 18 .reset(fsm2rst), i

Note internal signals in this “F1” module are shown in Black, inputs in
Red, and outputs in Blue. Just below the menu bar, at the top left of
the window (below File) are two icons that control the waveform
window. By selecting the Display icon toggles the icon down:

nr

Once toggled down, waveforms names selected in the waveform
selection list, are automatically displayed in the waveform display
window.
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Selecting the Select All icon:

2

will display all the signals at this hierarchy level, as shown in the signal
selector window:
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To zoom in to the waveform display to see more detail, do one of the
following:

a) Press the right mouse button and slide on the waveform screen, in
the area you want expanded.

b) Or press the right button down, and slide in the lower timescale area
(white background with black numbers).

c) Or within the lower timescale area (white background with black
numbers) press the left button to define the left timescale point, press
the left button again to define the right timescale point, then press the
right button to display the waveforms between these two points.

VeritoolsDesigner - Version 2010.1.8 Sun May 15 08:24:05 2016
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Note you can move the time cursor (just below the lower timescale) by
grabbing it with the middle mouse button, and sliding to any point in
the time scale.

The upper timescale displays the time of the time cursor in the
simulation.
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To view a State Machine, select the State Diagram from the list of State
Machines, shown just below the icon bar:

m State Machine Browser S

File Edit Options Hindowm Tools Help
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State Hachines
CurStatef{top.F1} CurrentState{top.F2} Speed{top.F3}
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To add more windows to the State Machine window, select Window
from the menu items, then select Add Window Horizontal. Note: the
active window is indicated by an A (Active) with yellow background.
When the user selects a state diagram from the state diagram list, it
goes into the active window. All the icons in the icon bar apply only to
the active window:
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As shown below, the first window (left) shows the F1 State Diagram,
the middle the F2 State Diagram, and the right shows the F3 State
Diagram. The user can make any State Diagram display window Active
(A), simply by selecting it:
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To display a module in the Schematic window, select the module in the
design hierarchy window with the right mouse button. The modules are

o u

shown in the hierarchy window with the “+” or “-“ sign.

Or the user can use the middle mouse button to drag the module from
the design hierarchy window to the schematic window:
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File Edit Options Hindow Help |
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Scope: top

I~ i -

Above is shown the F1 module.
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Double clicking inside the module displays the contents of that module:

[ Schematic Tool <1>
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Users can zoom into any part of the schematic, by pressing the right
mouse button down, and sliding over the area where they wish to

zoom in:
[ Schematic Tool <1> - O X
File Edit Options Hindow Help
CRXF O FRHIBTENERFLD
:ﬁ% T?% iﬁg Eg% p _slﬁpl ﬂquz
Scope: top,.Fl

0,0,0}[3;0]

nlo[z:0] CurState[3:0]

nG[3e0]

I~ JE— E

The area displayed above displays the flipflops for the Current State
(CurState[3:0]) of the F1 State Machine.
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Annotating the Schematic

In order to annotate the schematic with the values from the waveform
window, press Options -> Annotation -> Values -> Binary and ensure
Values -> Binary is marked On (a small square on the left).
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Automatically Updating the Schematic Values

Select Auto Update in the pull down (Options) menu, as shown below:

Find In Design Hierarchy

Instance to Instance Path
Create Hew Hindow
Create One Hew Hindouw {on double-click}
Dizplay
Annotation
F Auto Update
Auto Clock RollBack For Input Cone
List Hierarchical Hanes
Bundle Connections
Single Scope Only
Enable Results Detail Hindow
Show Haxinun Details
r Descend Into Cells
Logic Back-Tracking

Upscope, Show Hhole Hodule

Icons
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To display dynamic action of a State Machine, select the State Machine,
then press the Step Forward icon ...

12

... to step the State Machine forward:

m State Machine Browser S
File Edit Options Hindowm Tools Help
B 1
G REDEEHO 2O S
State Hachines
CurStatef{top.F1} CurrentState{top.F2} Speed{top.F3} j
£
Ty T .E
_ 3
F | | i

The F1 State Machine is selected, indicated by the A with yellow
background.
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Below, we have clicked Step Forward, and the current state is shown as
the highlighted bubble. Every time you step the state machine it steps
forward one state, or backwards if you press Step Backwards ...

s

... and highlights the current state:
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To see more definition in the State Diagram, users can zoom in using
the right mouse button. Press the right button down, and slide over the
area where you want more detail. Note, when you step the active state
diagram, it will always move the current state to where it is visible in
the State Diagram window:

m State Machine Browser S
File Edit Options Hindow Tools Help
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State Hachines
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Note once the schematic window is set up with annotation and auto
update, the schematic window values will automatically track the State

Diagram:

[ Schematic Tool <1> - O X

File Edit Options Hindow
CREFXFE R FRHFBLERLD
:ﬁ% T?% iﬁg Eg% :g{ _slﬁpl ﬂquz

Scope: top,.Fl

0,00kl o
nlo[3:n] 0 CurZtate[3:0] 0

i
-

I~ R
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Also note the current state will be shown in the waveform window and

the TO cursor in this window will automatically track the current state

shown in the active state diagram window:

VeritoolsDesigner - Version 2010.1.8 Sun May 15 08:24:05 2016
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In addition, you can drag (middle mouse) the current state from the
active state diagram window to the source code window, to see where

this transition takes place in the source code:

@ Source Window -> fhome/demo/distributions/ut2k10.1.8/examples/fsm_vlog synopsys/fsml.v _ o x
File Session Sinulator HActions Hindow Tools Help
[ ! am 4 » [
el ve & o3 4;39){4|MM|;
HDdUlES:l FiltEf‘l i Tine: Event: Status: Instance: top.F1
Q‘i:' A I |module FSH1 (Clk, Reset, SlouRam, Read, Hrite); &
LEI@l_vt_dunp i A 1 1 Ea T
2 |input Clk, Reset, SlowRan;
G top o 1
(S 1 3 |output Rend, HWrite;
'@EDHB A Ta
4
i SER _|£ S |reg Read, Write, Woit, Delay;
= A T - Ty
\'ariahles:l Filterllj_ 6
7 |porameter [3:0] ST_Read = 0, ST_HWrite = 1, ST_Delay = 2,
Clk A1 g ST _Trx = 3, ST _Hold = 4, ST _Block = 5,
CurStatel3:01 g ST_Wait = 6, ST_Turn = 7, ST_Quit = &,
e I ST_Exit = 9, ST_Done = 10;
R::; fabete 11 |req [3:01 curstate, Hextstate;
Reset 12 2=0 k=1
SlouwRan
Hait 13 .
Hrite 14 |always @{posedge Clk} begin:SEQ
A
15 if {Reset)
1
16 CurState = ST_Read;
#=>0
17 else
7r|_| 8 CurStote = HextState; ]
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Shown below are the State Diagram window, the Schematic window,
the Waveform window and the Source Code window, illustrating all
these windows are synchronized in time:
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By’ S 1 [module Fsmi (clk, Reset, slowrom, Read, write); = -
161 Ggvedunp 2 |input clk, reset, $lowran: -
7 inpu . Reset, owRan; =
Qtnp o 1 1 IF X [T [T
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:“55"‘“3[3'01 11 |reg [3:0] curState, HextState; B
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SlouRan
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Note you can drag signals from the signal selector, or from the signal
list in the waveform window, to the schematic window. Or, drag the

signals from the schematic window to the source code window, or to
the signal list area in the waveform window.

Expand All Drivers locates exactly where these signals are assigned.
Users can also drag the signal name from the signal name list in the
waveform window, or double-click the signal name, to find out where
the signal has been assigned. If there is more than one assignment, a
detail window appears below the source code window.
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Going from Read to Write, CurrentState (CurState[3:0]) changes from O
to 1, as shown below:

m Schematic Tool <1> S
File Edit Options Hindow Help
CRFE AT FHYBEERLD

I
i 2 G g ){_.l‘ﬂ-&ﬂ-&h
Scope: top.F1

0.0,0HE0] 0

CurState[3:0] 1

I~ JE— =
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Stepping the State Diagram from Read to Write Cycle is shown in the
WaveForm window below, which is in sync with the schematic window
(previous page). When stepping the state diagram, the TO cursor will
be positioned automatically at the beginning of the state:

VeritoolsDesigner - Version 2010.1.8 Sun May 15 08:24:05 2016
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This shows the source code values have been synchronized to the
waveform window. Note the downward going arrow in the source code
window under “NextState” indicates that NextState has gone from one
(1) to zero (0). While this is a vector, leading zeros are eliminated on

the source code window:
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The State Diagram has been stepped from the Read to the Write Cycle:

_ State Machine Browser - O X
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Next, the state diagram was stepped forward to the Read state:

[ State Machine Browser - O X
File Edit Options Hindowm Tools Help
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The schematic values will automatically track the state diagram, if Auto
Update is toggled on:

m Schematic Tool <1> S
File Edit Options Hindow Help
CRFE AT FHYBEERLD

I
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Scope: top.F1
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Note, we can isolate the Current State variable, from a schematic
window. Pick up the state variable flipflops and drop them on the
schematic window. Note: only one flipflop is displayed when it is a

vector:
m Schematic Tool <1> S
File Edit Options Hindow Help
CRFS AT FRHYIBEERLD
P
i 2 0 GRS ){_.|*mm|i
Scope: top.F1

CurState[3:0] 0
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After isolating the Current State (CurState[3:0]) variable in the
schematic window, you can display the drivers connected to this
current state variable, by selecting Expand All Drivers:

[ Schematic Tool <1> - O X
File Edit Options Hindow Help
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Scope: top,.Fl
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Note the selector on the D input of the Current State flipflops is
displayed next:

m Schematic Tool <1> S
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You can expand drivers backwards any number or times. Note, picking
up and dropping an element on a schematic window will force the
schematic window to stay in a single hierarchy scope. Picking up and
dropping a signal into the schematic window will allow the schematic
window to display a multi-scope schematic:

m Schematic Tool <1> S
File Edit Options Hindow Help
CRFE LS FHYBLERLD

1% ey e I X_.limﬁ'h

Scope: top.Fl

—CONCAT

buf _4
na[2:0] 1

I~ i =

www.veritools.com Veritools (650)949-8665



When Expanding Drivers Backwards a number of levels, users can select
Full Zoom to display all of the schematic that has been expanded:

m Schematic Tool <1> S
File Edit Options Hindow Help
CRFE AT FHYBEERLD
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Scope: top.F1
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At any point, you can zoom into an area on the schematic, by using the
right mouse, and sliding over the area you want to zoom in on:
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File Edit Options Hindow Help
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If you double click (left mouse) on a pin, it will expand backward the
drivers, just for that pin:
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Also note if we continue to expand all drivers backwards, the expansion
will stop at the module boundary if you are in single scope mode:
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