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Chapter 1
Schematic Design Tutorial

- QuicklLogic’
e=quces

This tutorial describes the QuickWorks Schematic Design process. To become familiar with the
design process, you will create a top-level schematic containing a simple 4-bit counter. For
more details on design flows and the QuickWorks tools, refer to the Design Querview chapter
of the QuickWorks User Manual.

This chapter contains the following sections:

“Functional Overview” on page 2

“Creating a Schematic Design” on page 3

“Checking Consistency” on page 10

“Completing the Schematic Counter” on page 11

“Schematic Design Editor Shortcuts” on page 11

“Launching the Hierarchy Navigator” on page 12

“Exporting the Verilog Functional Simulation Netlist” on page 19
“Creating the Simulation Stimuli” on page 20

“Checking Consistency in the Waveform Editor” on page 24
“Simulating the Design for Functionality Using Active-HDL” on page 25
“Creating an EDIF Netlist” on page 35

“Placing and Routing the Design” on page 37

“Simulating the Design for Timing Using Active-HDL” on page 42
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1.1 Functional Overview

Figure 1-1: Schematic Entry Design Flow

Schematic Editor &

EDIF HDL = Pre Layoul Slmulalion
y
PrecisionRTL verliog VHDL
y |
—)"P‘;ﬁ Lll-laaml:lt Active - HOL / ModelSim
Verliog VHDL

N

Acive - HOL / ModelSim

As the design flow presented in Figure 1-1 illustrates, in this tutorial you will:

« Launch SpDE

» Launch the Schematic Editor and Hierarchy Navigator tools
e Create a schematic design

o Use the Hierarchy Navigator to inspect the design

« Export the Verilog functional simulation netlist

e Create the simulation stimuli

« Simulate the design for functionality using Active-HDL

« View the simulation results in the Data Analyzer

e Create and load an EDIF netlist into SpDE, where the design will be automatically
optimized, placed, and routed

 Simulate the design for timing using Active-HDL

NOTE: This tutorial assumes that you have a working knowledge of Microsoft Windows. The Getting
Started and Basic Skills chapters of the Microsoft Windows User's Guide contains a great deal of
useful information for those new to Windows.

The following sections describe how to create a low level schematic-based design.
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1.2 Creating a Schematic Design

1.2.1 Entering a Schematic Design

To enter a schematic design:
1. Select Start>Programs>QuickLogic>SpDE, or click the SpDE icon E on your desktop.

The SpDE window is displayed and all of the QuickWorks design resources are now
available for use.

File Wiews Design Tools Program ‘Window Help

FEEHS FEAF XS F
o » m || BNUH n gy

QuickWorks Design Flow

AL H =
; Schematic
Design Extry Editar
N
Functional
Simulation

=

2. Close the QuickWorks Design Flow window by clicking the X in the upper right corner. This
method of design will not be used for this tutorial.

The SpDE window is displayed. The SpDE toolbar contains icon buttons for executing
commands quickly. The status bar at the bottom of the SpDE window displays status
messages periodically.

CJ SpDE

R T B L Al T T
o > ow |BO G

&QUI::I(L:“;I:'
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NOTE: See the SpDE Menu Command Reference chapter of the QuickWorks User Manual for a
full explanation of all available icons.

3. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the i:__)-‘_:_
icon.

The Open window is displayed.

Logk in: | 1 TUTORIAL ~] « & ok B
MI¥_WERI CvHDL
MI:_YHDL
QBOOL

qv-dk5032-208

YERILOG

File name: | Open I
Files of type: ISchematic & Mavigator files [*.zch,” tre] j Cancel |

Mew
v
4. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ SCHEM .
5. Click New.
The Hierarchy Navigator window is displayed.
& Hierarchy Navigator - UNTITLED - Sheet 1 = Page 1 B =101 x|

Fil= Edt ‘“iew Tools DRC  Options Simdation Help

b gl AlAlE BiE | nie| ool 2

Rl _ il

Select A Command.

6. From the Hierarchy Navigator menu bar, select File>Create Schematic.
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The Device Selection window is displayed.

illll Hierarchy Mavigator - UNTITLED - Sheet 1 = Page 1
File Edit Wiew Template Tools DRC PCE Simulation  Help

Device Selection ) ﬂgl ngﬁ}lo-ﬁl il

— Device and Package

Device Farmily: |F'|:|IarF'r-:| j

_ Eclipse-ll -
Device: BLTPY EclipsePlus

Cluickh PS5
[QuickPCl I
BuickRAM 2%

7. Select PolarPro for the Device Family, QL1P100 for the Device, and PF144 for the Package.
8. Click OK.
The Schematic Editor is displayed.

+ 4 Schematic Editor - (Untitled) - Sheet 1 = =hix

File Edit %ew add Tools DRC  Simulation ©ptions Help

DR 8] sme = 2ok RRmR #8 v 2

{

€00 o |9 [ 2 100 T (1

&9 |7 |

1=
=

13| [Bea |5 | |3

BHbg

| s o

Select A Command.

9. Click the Maximize button in the upper-right corner to enlarge the window to full screen.
10. Select View>Full Fit.

Click anywhere within the schematic border to perform this operation.
11. Select View>Zoom In.

Position the cursor in the upper-left corner of the schematic view and click to increase the
magnification. Repeat this operation until you can read the border marks.
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1.2.1.1 Adding Symbols

To add symbols to the schematic design:

1.

2.

© N o u

From the Schematic Editor menu bar, select Add>Symbol.
The Symbol Libraries window is displayed.
In the Library list, scroll down and select the library C:\pasic\LIB\PolarPro\MUX.

The Symbol list displays all macros in this portion of the library. For a description of the
library naming conventions, refer to the Macro Library chapter of the QuickWorks User

Manual, or to the on-line help for PC Windows platforms.

]

Library

Cr\pasichLIBPolarProiNAND e

C:hpazichLIB\FPolarProtMOR

C:hpaszichLIBAPolarProt0R ;I
Symbal

2=l ﬂ

e |

mE2Ed

=l

mu=d

LR

e ed

= x

In the Symbol list, scroll down and select the two-input multiplexer MUX2X2.

The status bar line reads: Synmbol - dick to Place Symbol * MUX2X2' .

Move the cursor inside the schematic border.

Notice that the cursor drags the outline of the symbol.

Position the cursor in the center of the sheet and place the symbol by clicking once.
In the Library list, select the AND library.

In the Symbol list, select an and2i0 macro.

Move the cursor inside the schematic border.

Notice that the cursor drags the outline of the symbol.
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9. Position the cursor to place the and2i0 macro as shown in the following arrangement and
click once.

1.2.1.1.1 Adding Symbols by Name

As an alternative to using the Symbol Libraries window, you can specify the macro by name:
1. Right-click to cancel and stop dragging the AND gate.

2. Type: DFFC into the status bar at the bottom of the Schematic Editor window.

The Schematic Editor is case-sensitive, except when you are adding symbols to your
schematic.

3. Press Enter on the keyboard.

4. Place the symbol by clicking once into the configuration as shown in the following
arrangement.

11

[= i

T
oo ﬁ_ﬂ ]
o OFFT

1.2.1.2 Connecting the Symbols

To add wires to connect the symbols:
1. From the Schematic Editor menu bar, select Add>Wire.
The status bar line reads: Wre - Cick or Drag to Begin Wre.
2. Add wires until your schematic looks like the following arrangement.
a. Add a wire to the upper and lower inputs of the AND gate.
b. Add a wire to the Q output of the flip-flop.
c. Add a wire to the clock and clear inputs of the flip-flop.
d. Connect the AND gate to the multiplexer.

e. Create the feedback path from the output of the flip-flop to the inputs of the multiplexer.
Click on the multiplexer's non-inverting input pin to start the wire.

f. Route the wire around the multiplexer and the flip-flop. Attach the end of the wire to a
mid-point on the short wire on the output of the flip-flop, then terminate the wire.
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g. Finally, create a short wire connecting the inverting input of the multiplexer and the
previous feedback path.

CLR

5
::lﬁ?j o
Dzi0 j?—ri O d T
[ Uizs OFFC

NOTE: To delete wires, select Edit>Delete and click on the wire to be deleted.

1.2.1.3 Defining the Net Names

To define the net names:

1.

From the Schematic Editor menu bar, select Add>Net Name.
The status bar line reads: Net Nane - Enter Net Nane =.
Type: CLK.

Press Enter on the keyboard.

The status bar line reads: Net Name - Place Net Nanme Flag 'CLK - Shift Key to
Renane.

Position the crosshairs of the cursor on the end of the clock wire created previously and
click.

This places the CLK flag at the end of the selected wire.

Add the net names, CLR, @, Ql, and @ as shown in the following arrangement.
CLR

CLE:

CLR

“”:;} 5
U DiziD ﬂ},—ri - ] oz
| i)

= ki
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1.2.1.4 Defining Ports

The primary inputs and outputs of the schematic must now be marked with I/0O markers.
1. From the Schematic Editor menu bar, select Add>I/O Marker.

The status bar line reads: Sel ect Net Nanme Flag on End of Wre. The /O Markers
window appears.

1.2.1.4.1 Adding an Input Marker

To add an input marker:

1. Click the Input option in the /O Markers window.

2. Position the crosshairs of the cursor at the end of the clock wire and click.

This places an input marker on the CLK flag.

NOTE: To create an I/O marker, the net name flag must be placed at the end of its wire (as
opposed to along the length of its wire).

3. Repeat this operation for the CLR, Q0,and Q1 flags. All three input markers can be added
in one operation by dragging a rectangle around the three net names.

=N = omas
" MNone
ELE &+ |nput
" Output
i~ Bidir IF

s : —
D0 ﬂj\,‘)—’i o o
1 st LFFLC

1.2.1.4.2 Adding an Output Marker
To add an output marker:
1. Click the Output option in the /O Markers window.

2. Position the crosshairs of the cursor at the end of the output wire on the Q2 flag, and click
to create the output marker.

1.2.1.5 Saving the Schematic

To save the schematic:
1. From the Schematic Editor menu bar, select File>Save As.
A dialog box prompts you for the name of the file.
2. Browse to C:\ pasi c\ desi gn\ TUTORI AL\ SCHEMand type: BBI T2.
3. Click Save.
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1.2.1.6 Creating Symbols

1.2.1.6.1 Schematic Symbols
To make a matching symbol for this schematic:
1. From the Schematic Editor menu bar, select File>Matching Symbol.

You now have a symbol for this schematic to also use in other schematics.

1.2.1.6.2 HDL Symbols
Symbols for HDLs can be created automatically with the symbol generator.
1. From the Schematic Editor menu bar, select Add>Generate Symbol.

A Symbol Generator dialog box is displayed.

Symbol Generator . ﬁ]

VHOLAerilog File Name: | |

Entity/Module Name: |

Cancel I

2. Type or browse to the Verilog/VHDL file for which the symbol needs to be generated.

For example: browse to C: \ pasi c\ desi gn\ TUTORI AL\ VERI LOG\ DRAMCTRL. V and click
Open.

3. Type the Module/Entity Name from the Verilog/VHDL file.
For this example: dranctr]| .

4. Click Generate Sym.
A symbol for the given HDL file is created.

NOTE: To create a symbol for the design, ensure that the complete design is contained within a
single file (VHDL).

1.3 Checking Consistency

To check for consistency in the schematic:
1. From the Schematic Editor menu bar, select DRC>Consistency Check.

This runs the schematic checker. The Error Report window should indicate the following:
No errors detected.
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1.4 Completing the Schematic Counter

To complete the schematic counter:

1.

From the Schematic Editor menu bar, select File>Open.
The Open window is displayed.

Double-click bcount 4. sch (the default library is C: \ pasi ¢\ desi gn\ TUTORI AL\ SCHEM
bcount 4. sch). This is the 4-bit schematic counter that has been partially completed for
you.

NOTE: If the Error Report window appears, you are still in error-reporting mode. Close this window
by clicking the X in the upper right corner.

At this stage the schematic is almost complete. Next you must add BBI T2 by performing the
following steps:

1.
2.
3.

6.
7.

Select Add>Symbol.

Type: BBI T2 into the status bar at the bottom of the Schematic Editor window.
Press Enter on the keyboard.

The cursor includes the outline of the symbol.

Position the symbol on the schematic so the pins coincide with the open nets near the
center of the design. Click to place the symbol.

NOTE: You do not have to make a symbol for the top-level schematic.
Select DRC>Consistency Check (this verifies that the schematic is error-free).

You should get no errors and the following warning: No Synbol for This Schematic.
You can ignore the warning.

Select File>Save to save the file.

Select File>Exit.

You have now finished entering the design.

1.5 Schematic Design Editor Shortcuts

Table 1-1 on page 11 lists shortcuts for many of the operations described in the sections above.
These usually eliminate keystrokes and save time when executing frequently used commands.

Table 1-1: Schematic Editor Shortcuts

Menu Operation Shortcut Operation
View Full Fit Control-F

Add Symbol F2 function key
Add Wire F3 function key
Add Net Name F4 function key

The toolbar is used for many of the basic functions often used during schematic design entry.
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1.6 Launching the Hierarchy Navigator

The Hierarchy Navigator is used to:

« View the complete design hierarchy
o Create instance attributes
e Create a QuickLogic netlist

The Navigator can be used to edit schematics.

To launch the Navigator:

1. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qﬁ

icon.

The Open window is displayed. Navigator files have the extension . t r e and schematic files
have the extension . sch. Currently no . t r e files appear in the tutorial directory.

2

Look in: | ‘= SCHEM

~| « & ef E&-

BEITO,SCH
BEIT1.5CH
BEIT.5CH
. brount4.sch

EZEIT.SCH

Filz narne: Ibcnuntd.sch

Open

Filez of type: ISchematic & Mavigator files [ zch,” tre)

i

j Cancel

Hew

A

2. Select bcount 4. sch and click Open.

www.quicklogic.com
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Schematic Design Tutorial

The Hierarchy Navigator window is displayed. You have now identified this schematic as

being at the top level in the design hierarchy.

5; Hierarchy Navigator - BCOUNT4 - Sheet 1 = Page 1
File Edit ‘ew Tools DRC

Opkions

Simulakion  Help

=101 x|

8| pl2H =F ## nlg o=le 2]

FADCLR

EHHI III !! ICLR

CHFPALD
PADCLE

ICLK

BRITO
CLR

i)

FADO

=

L)

—H[E0]

Ly @d

oo+ |
CKFPALD

Kl

Select A Command.

1_2

BBEITA1
CLR

CLK Q1
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OUTFALD

Fab1

=N}

[wia]

BEITZ

CLK

CLR oz

oz

OUTFALD

FADZ

=

Y[

[wia]

Add

21
12

BRITZ Abowe

Mizzing Symbal

BBITS
CLR

CLK

[l [ic]

o3

OUTFAD

PAD2

Q[

1

oz

1_1

[

OUTFALD

sl

3. Click the Maximize button to enlarge the window to full screen.

4. Select View>Full Fit.

Click anywhere within the schematic border to perform this operation. The Hierarchy
Navigator displays the completed designs.

© 2008 QuickLogic Corporation
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1.6.1 Editing the Schematic Design

To edit a schematic design in the Hierarchy Navigator:
1. Select File>Edit Schematic.
The Schematic Editor opens displaying the schematic design to be edited.

t% Schematic Editor - beountd - Sheet 1 -0l x|
File Edit Wew Add Tools DRC  Simulation Options  Help

D] 8| 222l = 2lod Bk 28 «| 2

Al
PADCLR
ICLR
H)=
CHRFPAD N
FADO
FABCLE CLR oo , op] —{EE >
“ ICLK CLK Qg
all OUTFAD
TRPAD [
BEIT1 PAD
CLR
oLk o—21 - =il
Qo OUTFAD
| 7
BEITZ
CLK FALZ
CLR [mied - 2z
oo 92
a1 DUTFAD
12
Add Missing Symbal
BBRITZ Abowe
CELRE]
ELR PADE
CLK
an o o3 - Q=]
Q1 OUTFAD
oz
| 1

o _ o

Select A Command.

2. After editing the schematic, select File>Save and close the Schematic Editor.

It will automatically load the schematic design in the Hierarchy Navigator.
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Schematic Design Tutorial

1.6.2 Using the Push/Pop Mode to Browse the Design

The Hierarchy Navigator looks much like the Schematic Editor, except that it maintains the full

context of the hierarchy.

=10 |
File Edit ‘ew Tools DRC Ophtions Simulation  Help
E & 2o =F = nlel ool 2
B
PADCLR
- - . ICLR
CREAD SETTD e ADD
PADECLE -
ICLE CLR ol 20 . Q] — FE]
R | = OUTFAD
ﬁfHB'T1 FaD
cLe o1 —21 - L
20 OUTFAD
Iz
BEITZ
CLK 0 PaD2 -
CLR -
oo 22 2
21 OUTFAD
12
Add Missing Symbol
BRITZ Above
BEITS
"
.{E PaD3
oo ozl E LE]
21 OUTFAD
oz
11
-
-« _ b
Select A Command.

To browse the design:

1. From the Hierarchy Navigator menu bar, select View>Push/Pop or click the

Push/Pop button ﬂ,| on the tool bar.

The profile of the cursor changes to a cross. The status bar line reads: Push/ Pop-=.

2. Position the cursor over the symbol BBITZ2 (the one you created earlier).

3. Click to “push” the symbol into a lower level of the hierarchy.

Use the Zoom In or Zoom Out commands from the View menu or toolbar to get a better
view of your design. When finished, right-click to cancel out of the mode.

4. To return to the top-level schematic, or “pop” back to the top, click on the white space in

the schematic.

© 2008 QuickLogic Corporation
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1.6.3 Performing a Query

The Hierarchy Navigator provides detailed information on instances, pins, and nets within the
design hierarchy.

To perform a query:

1. From the Hierarchy Navigator menu bar, select DRC>Query.
The status bar line reads: Query - Select Itemto Query =.

2. Position the cursor on one of the CKPADs and click.

The selected instance becomes highlighted. The Symbol Instance window displays
information about the CKPAD including its instance name and the ports on the instance.

E' Hierarchy Mavigator - BCOUMTA4 - Sheet 1 = Page 1
File Edit “iew Toolz DRC Optioh:  Simulation Help

3| 2R Bkl A= nje ol=|rl 2|

E

zl
Symbol Path=C:\pasiciLIB\PAD} =
PADCLR | Schematic Path=C\pasiciLIB\PAD}
CLR > Symbol Name=CKPAD
CREAD Symbol Type=CELL
Instance Number=47
FADCLE C Pages: 54-55
+ — Attributes — —
> InstName=.PADCLR
CHPAD Place=* —
Fixed=*
Pack=*
SynMacro=*

Lu[:alatillln=l1ﬁ;2 i i ﬂ -
< [ | b

Query - Select ltem to Query =|
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1.6.4 Using the Mark Command to Trace Nets

To use the Mar k command for tracing nets in the design:
1. From the Hierarchy Navigator menu bar, select DRC>Mark.
The status bar line reads: Mark - Sel ect Net or Instance to Mark =.
2. Position the cursor on the net ICLR coming out of the upper CKPAD.
3. Click to mark this net.

The net is now highlighted in red.

|; Hierarchy Mavigator - BCOUNT4 - Sheet 1 = Page 1 —I—I' | il
File Edit Yew Tools DRC Options Simulation Help
=B 8| 22d =iF E#|[n 2 of=r 2
3
PADCLR
ERPAD BETO FADD
PADCLE CLR 20 Qi) —RE0]
ICLK Q0 i )
CLE - |—| CLK
= | 3 OUTFAD
,ﬁf'HE”” o FADA o
CLE @1 : - ]
20 OUTFAD
Lz
BEITZ
CLE 0 PADE o
CLR i -
R
a1 OUTFAD
2
Add Missing Symbol
BEITZ Above
EEIRE]
-~
o PAD3
oo ol 22 - Q3]
21 OUTFAD
oz
1
-
4l .
Push{Pop =|
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1.6.5 Using the Push/Pop Mode to Trace Marked Nets

To trace marked nets:

1. From the Hierarchy Navigator menu bar, select View>Push/Pop.

The status bar line reads: Push/ Pop=.
2. Click on the symbol: BBI T3.

The Navigator displays the schematic for BBIT3, highlighting the ICLR signal. This
technique allows you to easily trace marked nets up and down the hierarchy.

FI|E Edit Wiew Tools DRC _pl:u:uns

Simulation  Help

=10l x|

B 8| 2lrn Bl @= hel oelv 2l

ELR
[ELE
[¥1i]
]
oz
4 | |
Push{Pop =

L
A0

22

FF3
CLR

[i] ]
DFFC

-

wil

3. To pop back up one level, click on an empty part of the schematic.

4. Right-click once to cancel out of Push/Pop mode and re-enter Mark mode.

5. Unmark the ICLR signal by clicking on it once.

1.6.6 Hierarchy Navigator Shortcuts

Table 1-2 lists shortcuts for many of the operations described in the sections above.

Table 1-2: Shortcuts for the Hierarchy Navigator

Menu Operation Shortcut Operation
View Full Fit Control-F
View Push/Pop F2 function key
DRC Query Control-Q
DRC Mark F3 function key

You may also use the toolbar for many of these basic functions.

www.quicklogic.com
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1.7 Exporting the Verilog Functional Simulation Netlist

The design will now be simulated to verify functionality. In order to run a pre-layout simulation
(i.e., before place and route simulation), a Verilog or VHDL netlist must be generated. This
netlist can be used with the Aldec Active-HDL Simulator included with QuickWorks.

1. From the Hierarchy Navigator menu bar, select Tools>Export QuickLogic.

The Netlist Information dialog box opens.

Metlist Information i x|

Deszign Mame:  boountd

— Metlist Farmat
" EDIF * “Yerilog = WHDL
—Device and Package
Device Family |F'n:n|arF'rn:| j
Target Patt:  QL1P100 Target Package: PF144
P5256
GQL1PO7YS

— Dievice Dezcription
PolarPro part, 018 micmon process

144 pin plastic: Thin Quad Flat Pack [TAFP)

[ Backup Previous Waveform File

[T Display Buses as [L:H] in ‘W aveform Tools

[~ Preserve Schematic Structure through Synthesis
V¥ Precision Syntax Check

k. I Cancel

Select Verilog in the Netlist Format.

From the Device Family pull-down menu, select PolarPro.
From the Target Part list, select QL1P100.
From the Target Package list, select PF144 or PS256.

o M W N

The Device Description reads:

Pol arPro part, 0.18 micron process
144 pin plastic Thin Quad Flat Pack (TQFP) or
256 pin Ball Gid Array (CTBGA)

6. Click OK.

The Pre-layout Information window is displayed.
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7. Click Done.
8. From the Hierarchy Navigator menu bar, select File>Save.

This saves the part and package configurations you have just specified. Keep the Hierarchy
Navigator window open (you may want to minimize the window) because you will be using

it in the next section of the tutorial. You now have a Verilog functional simulation netlist for
your top-level design.

1.8 Creating the Simulation Stimuli

The Waveform Editor is an interactive graphical environment used to enter stimulus for the
simulator. You may also create a test fixture (set of input vectors) by hand, although this
method is suggested for experienced Verilog users only.

1. From the Hierarchy Navigator menu bar, select Simulation>Waveform Editor.

The Waveform Editing Tool window is displayed, with the Nothing Selected dialog box
inside it.

ZZ Waveform Editing Tool - =10l x|

File Edit “ew Object Tools Ophkions Jump  Help
0 100,000

i Nothing Selected x| —

States:

m Duratiu:un:l—
‘-.-’alue:l—

Scale:l—
Hepeat:l— ™ Forewver

‘ [l | _I_I

Time = 0 ps

2. From the Waveform Editor menu bar, select Options>Timing Options.

www.quicklogic.com © 2008 QuickLogic Corporation



QuickWorks Tutorial User Manual - Release 2008.2.1 Schematic Design Tutorial

The Setup Options dialog box is displayed. In this window you will select basic parameters
for the Waveform Editor.

i Timing Options il

Time units

& 10  ms

0 s

& onm &+ nz

conom O ops
g

End Time: I‘l 000 ns

v Export On Save

Save Az Defaultsl

3. Select the Time units as 1.0 ns.
This is the smallest time unit for the Waveform Editor.
4. Type a Simulation Time of 1000 ns.

This is the maximum time for the input waveforms (it can be changed at any time).

NOTE: Notice that the Export on Save check box is checked. This setting means that simulation

patterns will be automatically exported as a Verilog test fixture for the simulator when the
waveforms are saved.

5. Click the Save as Defaults button.
6. Close the dialog box.
7. From the Waveform Editor, select View>Full Fit.

The Waveform Editor displays the input signals to your design.

E% Waveform Editing Tool - ¥erilog - BCO - |EI|5|
File Edit %ew Object Tonls Ophions Jump  Help
805 ns 0 R00 v 1.000
L1 1 1 1 1 1 1 | | L1 1 1 1 1 1 1 | | 1
CLK | =
CLRB 1

b
1 I3 3

Time =0 ns

8. From the Waveform Editor, select View>Zoom In.

9. Move the cursor over the window until it turns into a Z (letting you know you are in Zoom
mode).

10. Click until you can see the 100 marker in the time scale.

© 2008 QuickLogic Corporation www.quicklogic.com

21



22

Schematic Design Tutorial

QuickWorks Tutorial User Manual - Release 2008.2.1

You may need to use the horizontal scroll bar at the bottom of the window.
11. Right-click to exit Zoom mode.

12. If the CLR signal is not already highlighted, position the cursor over the signal name on the
left side of the Waveform Editor window and click.
13. Position the cursor at the 60 ns mark.

The cursor time is reflected in the upper-left corner of the window.
14. Click to insert an edge.

This creates a high pulse between 0 ns and 60 ns.

NOTE: If you didn’t click exactly on the 60 ns mark, you can make the correction by using the edit
window titled Selected Bit Pulse. If this editing window is not available, use the menu command

Object>Edit Mode. In this window, you can change the value and/or the duration of the current
selected pulse. To change the duration of a pulse, type in a new value.

&5 Waveform Editing Tool - verilog - BC

-0 x|
File Edit %ew ©Object Tools Options Jump Help

111 ns 0 50 100 v

| N T I T | | | | I T T I | | L1l
CLK 1| =
CLR | .

1 [vl|a] | v |

Time = 60 ns - Level = High

15. Position the cursor at the 100 ns mark within the CLR waveform, then click once to insert
another edge.

This completes the CLR signal.

&5 Waveform Editing Tool - verilog - BC
File Edit “ew Object Tools

=181 x]

Options  Jump  Help
105 ns 0 50 100

CLE 1

CLR 1

-

’ 0 |V Ll_l
Time = 100 ns - Level = Low

16. Position the cursor over the CLK signal name on the left side of the window and click to
highlight.

www.quicklogic.com
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17. Position the cursor at the 40 ns mark and click to insert an edge.

&5 Waveform Editing Tool - verilog - BC

- 0| x|
File Edit %iew ©Object Tools Options Jump Help
214 ns 0 100 200
| I I T T | | | N T I T | | Ll
CLK 1 =
CLR | .
] I3 EN v
Time = 40 ns - Level = High

18. Position the cursor at the 80 ns mark and click to insert the second edge.

Remember that you can always change the duration of any pulse by using the Select Bit
Pulse window.

&5 Waveform Editing Tool - verilog - BC

- 10| x|
File Edit “iew Object Tools Options Jump Help
81 ns 0 100 200
| N T I Y T I | | | I N Y I I | | L1 1
CLK | =
CLR | B .
] [l | v
Time = 80 ns - Level = Low

To continue adding more edges to the CLK signal, the clock can be repeated by identifying
the edges entered above and repeating them.
19. Position the cursor directly on the highlighted portion of the CLK waveform (between 40
and 80 ns), and click.
The entire CLK waveform should be highlighted.

&5 Waveform Editing Tool - verilog - BL

1ol x|
File Edit ‘Wew ©Object Tools ©Options Jump Help
208 ns 0 100 ZI]"I]r
| T T Y o | | | T T T Y I | | 1.1
CLK 1 =
CLR | B .
1 [wl|a] | v
Time = 80 ns - Level = Low
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20. The title in the Edit dialog box should read: Selected Entire Pattern CLK.

NOTE: If you have previously closed this dialog box, from the Waveform Editor, select
Object>Edit Mode. Repeat the mouse clicks on the CLK waveform.

i Selected Pattern (...} x|

States:
[uration: I—
Y aluE: I—
Scale: I'I—

Fepeat: IW v ;?Ei'é'éé'é'ﬁg

21. Select the Forever check box to indicate that you want the CLK pattern to be repeated
forever. The Waveform Editor now displays the completed stimulus.

&5 Waveform Editing Tool - verilog - BCOUNT4 - |I:I|1|

File Edit %iew ©Object Tools Options Jump Help
0 100 200

CLK | T s I
CLR |

w
4 [ l|«] | 3

Time = 0 ns - Level = High

22. From the Waveform Editor, select File>Save to save the stimulus.

1.9 Checking Consistency in the Waveform Editor

Before exiting the Waveform Editor, you should run a quick consistency check:
1. In the Waveform Editor, select File>Consistency Check.

This command reports any problems, such as an inconsistency between the signal names
in the Waveform Editor and the names in your design. In this tutorial, you will see two error
messages: No Pattern Defined for G obal VCCin Schematic and No Pattern
Defined for G obal GND in Schematic. Since it is not mandatory to define stimulus
for VCC and GND, these messages can be ignored.

2. Select File>Exit to exit the Waveform Editor.
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1.10 Simulating the Design for Functionality Using Active-HDL

1.10.1 Creating a Workspace

To perform a pre-layout functional simulation you must first create a workspace in Active-
HDL.:

1. From the Hierarchy Navigator menu bar, select Simulation>Run Simulation.

The Active-HDL simulation program begins and the Getting Started screen is displayed.

Getting Started 21|

é £ Open existing workspace

bdare... |

| & Create new workspace

[~ Always open last waorkspace

Cancel |

2. Select the Create new workspace radio button.
3. Click OK.
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The New Workspace screen is displayed.

New Workspace x|
] ; Specify bazic information about the new workspace.

Type the workzpace name;

IbcnunM

Select the location of the workspace folder:

Ic:\my_designs'\

Browse. .. |
v Add Mew Design ta wWaorkspace
ok I Cancel
4. Type the workspace name.
5. Click OK.
The New Design Wizard is displayed.
New Design Wizard x|
Haww wiould pou like to create dezign rezources?
o A dd euisting resource fles
" Impart & design from Active-CAD
" Create an emphy design
" Create Wew wWorkspace
i:h‘;"-’“*-" ety = Add Design to Current Waorkspace
D/Mm—t—
< Back I Mest > I Cahcel
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1.10.2 Creating a New Design

To create a new design using the New Design Wizard from the previous step:
1. Select the Add existing resource files radio button.
2. Click Next.
The New Design Wizard screen is displayed prompting you to add files to the design.

MNew Design Wizard x|

: Select resource files to be added to the design.

l The following files will be added to the design:

Path | Contents |
chpazichdesignstutonahschemiboountd. v Yenlog Source Co...

Add Files...

[ |

¢ Back Cancel

3. Click Add Files to browse and add the design files.
4. Click Next.
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The following screen is displayed.

New Design Wizard

Specify additional information about the new design.

— Sunthesziz tool:

r Implementation toal:

! =
!

Default Family: I j
Block Diagram Configuration: IDefauIt HDL Language j

Default HOL Language: I'\-’EFHLEIG j

¢ Back I Mewt » I Cancel

5. Select the Default HDL Language option.

6. Click Next.

The New Design Wizard screen is displayed.

New Design Wizard

!:hl:‘-flr_l..‘.'l‘-l—r

grrurrean

Specifty basic information about the new design.

Type the design name:

bount

Select the location of the desian folder:
Ic:'\my_designs'\

Browse. .. |

The name of the default working library of the design;
IhcuunM

The name specified here will be uzed as the file name for the
library filez and as the logical name of the library. rou can
change the logical name later on.

¢ Back I Mest » I Cancel

7. Type the design name.
8. Click Next.
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The New Design Wizard screen is displayed.

New Design Wizard

The new dezsign will have the following specifications:

Design name: boountd
The following filez will be added to the design:

c:hpazichdesignhiutonalhschemiboountd. v

4
Design directory:

c:hidy Desighs\boountd

¥ ‘Compile source files after creation

< Back I Finizh I

Cancel

9. Click Finish.
The Active-HDL screen is displayed.

File Edit Search YWew ‘Workspace Design Simolation Tools  window  Help

o ox

B g

By oossmrom © 5 89wy sk

|Tcup—Leve| selection j

Ol Unsorted

Workspace 'bcount
i.

g bocount4d

& Add Mew File
&4 boourtd.y

fill bcount4 library

I I &

-

21 Files (8 Stru...; 9Res...

design flow

o f Warning: WCPZ597 boountd.wv
instance: I_1. The module frag mw has 12 port(s).

Pas=s 3. Processing behavioral statements.

ELE/DAG code generating.

Top modules: boount4d.

Compile success 0 Errors 4 Warnings

(211, 1):
o #
o
o
o #

Inalysis time ars] .

>

Jome unconnected ports remain at ‘I

Bl Copsole

o s
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1.10.2.1 Adding a New File

To add new files that where not added during the New Design Wizard process:
1. Double-click on Add New File and the following dialog box opens.

OIUnﬂrted

Workspace "counter’: 1 des
=Higgl counter

g% Add New File

il counter library

Add New File 2|
Empty Files I \Wizards |

w» G B

WHOL Source Block Diagram State Diagram Yerilog Source
Code Code

— Mew Empty File:
M ame:

i Evisting File |

LI_ Ok I Cancel |
21 Fi
2. Click on Add Existing File.

3. Navigate to C: \ pasi c\ desi gn\ TUTORI AL\ SCHEM , select bcount4.tf, and click Add.
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4. Right-click on bcount4.tf and select Properties.

=

|T|:|p-LeveI selection

Ol Lnsorted

Workspace "bcount
bcount4
g% Add New File
1 ! beountd.y

Open

Remowve
[, Add File to design
Design Compilation Order, , .

Open as Texk

£ Compile Al
! I I Compile Al in Folder:
E‘ Files f'FE: stru.. 3 Campile All with File Rearder

 # Pass 3. Drc B2 Copy Ctrl+C
statementa. E Baste Zhr] Y

o # ELEB/DAG coc
o # Top modules & Replace link with local copy

C il ;
° # Compile suc £ Create Mew Folder

> Renarne

= Console

Displays file properties

Source Control

AlE+Enter

The File properties screen is displayed.

General | I:Dmpihgl

Path narme:

2

IE:'\pasic‘adesign‘\TUTDHl.ﬁ.L"\S CHE M*%boouintd. if

File bype: ezt Bench
Created: 104252004 1:31:15 Prd
todified: 10425/2004 1:31:15 Pk
Size: B3 bytes

Source: Criginal

o |

Canicel Apply
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5. Scroll down to select Verilog Test Bench from the File type pull-down menu.

6. Click OK.

1.10.2.2 Compiling the Files

To compile the files:
1. Right-click on becount4.v and select Compile.
2. Right-click on becount4.tf and select Compile.

|T|:|p—LexfeI selection j

0| Unsorted
Workspace 'bcount

bcount4
g% Add MNew File

o
bour Per

Exclude From Compilation
Remowe

1 . Add File to design

[2] Files fgStrLl Cesign Compilation Srder,..

Check Synkax

(o # Pass 3.
o # ELESDALG L8 Compile
o § Top mod D Analyze
o # Compile
o # ...done 2 Compile Al

Compile &llin Falder

&2 Compile Al with File Reorder

>

Console

1.10.3 Setting a Design as a Top Level Design

To set . t f testbench module as the top level design:

1. Click on the plus sign (+) to expand bcount 4. t f.
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2. To set the design as top level right-click on t f and select Set as Top-Level.

|T|:|p-LexreI selection

2| Unsorted
Workspace 'bcount

bcount4

—g% Add New File
& 4! boountd.y
2 B4/ boountd if
. Lm'ﬁ'“ﬁ E. view Source
ffif bcount4 Set as Top-Level

E Generate TestBench...

. Co-Simulation Wizard For Simulink, ..

Edit Symbal
oy Declaration CEr[H-C

1.10.4 Initializing the Pre-Layout Simulation

To initialize the simulation in the Waveform Editor screen:

1. From the Active-HDL menu bar, select Simulation>Initialize Stimulation.

1.10.5 Running the Pre-Layout Simulation
To start running the pre-layout simulation:
1. From the Active-HDL toolbar, click on the waveform icon.
2. Drag the signal names from the left panel to the right panel.

3. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

» NWE «“
Qi eaaq
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The output of the waveform counters is displayed.

File Edit Search ‘iew ‘Waorkspace Design  Simulation

Waveform  Tools

Window  Help

+,
£F X

=

| B &

2

BBy 8O &k

EWEQ%|@|Q@@®|M P o10us e o "'|‘73E§”

|[sRlox|faanh Qe ae|wwsedealme %
[T | || Mame Yalue s .m0 B 300 . 400 [ 500 . .EOO . 700 DS
=Y || MR 0 1 T LT LT LTI T LT LT LT L=
T uut + brounts R= CLA 0 T
412 : bhit2 g 1 g ) R R O |
FE1_1 : bhitz -
1] |_>|_I
| [|
MName |\f'alue
R= CLK 1
R= CLR, u]
B 1
7| | i
[ Files ;¥ Stru... /aRes... |

o f#f KERNEL: =stopped at time:

o # 4:50 PM, Monday, November 22, 20

100 us

04

B Consaole

4. After completing the simulation, exit Active-HDL.
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1.11 Creating an EDIF Netlist

After you have verified the functionality of the design, place and route the design into a device.
1. From the Hierarchy Navigator menu bar, select Tools>Export QuickLogic.
The Export QuickLogic dialog box is displayed with some saved default settings.

Metlist Information x|

Design Mame: boountd

— Metlizt Farmat

i+ EDIF " Yerlog  YHDL
— Device and Package
Device Family |F'n:n|arF'r-:| j
Target Part: QL1100 Target Package: PF144
PSZ56
LL1PO7S

— Device Description
PolarPro part, 018 micron process

144 pin plaztic: Thin Quad Flat Pack [TAFP)

K I Cancel

2. In the Netlist Format list, select EDIF format to place and route schematic design.

Earlier in this tutorial you created a Verilog netlist from this window for functional
simulation, so Verilog is the current saved default. Now you are creating a QDIF file in order
to place and route the design.

3. In the Target Part list, select QL1P100.
4. In the Target Package list, select PS256 or PF144.
The Device Description reads:

Pol arPro part, 0.18 mcron process
144 pin plastic Thin Quad Flat Pack (TQFP) or
256 pin Ball Gid Array (CTBGA)

5. Click OK.
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The Pre-Layout Information is displayed.

Pre-layout Information El

MHethzter version: S 8BETA
EDIF created: BCOUMT4.EDF

— Logic Cell Summary
Flip-flop coLint: 4

— 140 Pad Surnmary

GRIO pads: 4
DORIO pads: ]
Clock-only pads: 2

— Other Cellz Surmmary

R Blocks: 0
CCH Blocks: 1]
Mumber of mezzages: 0

Wiew messages | Done

6. Click Done.
You now have an EDIF netlist for your design.
7. From the Hierarchy Navigator menu bar, select File>Save.

This creates the hierarchy tree file BCOUNT4. TRE. This file contains the part and package
selections made above. Minimize the Hierarchy Navigator, but keep it open, because you
will be using it later in the tutorial. The SpDE window should now be visible.
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1.12 Placing and Routing the Design

In the SpDE window, the workspace area below the toolbar provides a Physical View of the
PolarPro. After running the functional simulation you created a . edf netlist for your design. In
the following procedure, you will load this . edf file into SpDE.

1. From the SpDE menu bar, select File>Open.

The Open window is displayed.

open 21|
Loak in: I'ﬁ SCHEM j = = ER-
brount4,edf
File: name: || Open I
Files of type: | Data files [* ed*; * qdf: * chp] | Cancel |
Retarget .. |
=

2. Select becount4.edf and click Open.

The design is automatically imported into SpDE. The workspace displays the I/0 pads of
the QL1P100 device, and a blank inside of the chip.

O sp0t - [Guarantesd Timang - bromntd - glipl 00-6PF1L44C])
W re et vew Cesgn Took Progam [nfo Window Halp

FHUS QAGE &M W - MAST D2 PI@RC

s BEm

V]

"ll,-r Geplu: Meages % Enoiand'waming: Y Wesker Motes Y TCL Consdle %

Woreating Database. . (Done)

:ﬁ:_lnc_lrmrq predayout trmgmant levsl natlizt. (Done)
\Looking for clocks in the design....(Dane)

Checking pe al nets wthe design_. {Dong).
Mertdng dasign.. (Cana)

(Ganarsing pre-ayout rmgmant lewel natiist... (Dione)

. i |
Loading desagn Cipesacidesigriuionaf SCHEMB countech.
Loading EDIF ChpasicidasignthsanahSCHEMboountd df
EDIF Loaded ChpasicidesigniutonahZCHEMb caured adi
T R
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1.12.1 Running the Automatic Tools

The automatic tools will require anywhere from 30 seconds to a few minutes (depending on
your hardware configuration) to optimize, place, route, sequence, and delay model this small
design.

1. From the SpDE menu bar, select Tools>Run Selected Tools, or click the % icon.

The Run Tools window is displayed.

Runtols x

Auto Place & Foute Post-Layout Toolz Pre-Frograrmming Tools
W Level 1 Logic Optimizer v Delay Modeler Sequeneer
W Placer ¥ Back-dnhotation
¥ Bouter
R Cancel Help

2. Ensure that all the tool check boxes are selected.
3. Click Run.

Each tool runs in sequence. This may go too fast for you to see in this small design. You
can view the status of the tools run in the transcript window.

Q) SpDE - [Guaranteed Timing - bcount4 - gllpl00-6PUSELC] - | I:Ilﬂ
. File Edit Wiew Design Tools Program  Info Window  Help - | E’lﬂ

WS EEEE R M- 20 [ s | ¥

FAM PRI
* ) = b e EE O

=]

o

x| Statuz Meszages \< Errars and W arningz "{ Werfier Motes \{ TCL Conzale \"\
Generating pre-layout fragment level netlist......(Dane).
Generafing optimized fragment level netlist......(Done).
Ferorming postoptimization simulations...(Dane).
Funning router......(Oone).
Funning delay simulataor...

Kl _PILI
[

ENRNENND 37% Running delay simulator MLIM i
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After running tools, the report file is displayed.

L] SpDE - [bcountd_rpt.html] - |EI|E|
[ File Edit Yiew Design Tools Program  Info Window  Help =] %]

AT A AR T

* | N

RAM P
Vi o BE O

2

Report of bcount4

o Desien Information

o Operating Condions

o tilization Information

.I Clock Metwork Tilization by clock pads |
4 3
x| Status Meszages “{ Errorz and ‘warmings \{ Werifier Motes \{ TCL Conzole \
Generating optimized fragment level netlist.....(Done).

[
Running Yerilog Back-annotation......(Done))
Funning S0F back annotation...(Daone). j

Generating report file in HTRL format......(Dane).

Dane I_ W -
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Initially, the SpDE workspace displays the upper-left corner of the PolarPro with a medium
zoom factor. This may or may not include the portion of the chip used by the counter
design. The scroll bars may be used to view the rest of the chip.

O SpDE - [Guaranteed Timing - bcount4 - qlipl100-6PUSEC] - |EI|5|
. File Edit Wew Design Tools Program Info  ‘indow  Help _|5’|_|

FHEHS Q@@ & e K H-2P206 DR o
& b m HHMPEI%W

I ] B
| Loy

[ed-]

L

| I _I;I
] | | 3
x| Status Meszages "{ Errorz and ‘warmings N'{: Werifier Notes N'{: TCL Conzole \

Funning sequencer... -
simulating programming conditions.....[Done).
Generating optimized fragment level netlist......(Done).

Funning “erilog Back-annotatian... J
Cheu::kmg type of nets inthe design.....[Caone). -]

4. Select View>Full Fit to view the entire PolarPro at once.
5. Select View>Zoom In.
6. To identify the new viewing area, drag a rectangle around the area with the counter.
a. Position the cursor on the upper-left corner of this area.
b. Press and hold-down the mouse button.
c. Drag the cursor to the lower-right corner of this area.
d. Release the mouse button.

The workspace now features a portion of the placed and routed layout of bcount 4. The
magenta lines are the internally buffered clock networks. The blue and black lines are the
segmented wires. The placement of the logic cells may not seem optimal at first, but it does
in fact result in the fastest-possible four-bit counter.
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1.12.2 Running the Path Analyzer

1. From the SpDE menu bar, select Tools>Path Analyzer, or click the {F icon.

The Path Analyzer Options window is displayed.

Path Analyzer Options ' o [m] S

— Start Types — Path Analyziz Information — Stop Types

[T Pads - ¥ Pads

¥ FlipFlops : : L ¥ FlipFlops

™ Rk  Displap B fikd

I~ ECU Mo. of Paths: | B0 :: =

[T Esplnterface Wit D elau:

iy I 0 ns [T | Esplrterface
™ A55F Pads ™ 455P Pads
¥ Clock Pads ¥ Always show constrained paths
; nore set/rezet paths for Flip-Flops

™| Derived Elocks [ g freset paths for Flip-Flop
Start Set; B Anailable; 24 Stop Set; &
CLE 1M1 ﬂ a0 -
CLR JT_2 Q] —
oo < add | 2N £dd > | 0[]
1 d_3M_1 o[3]
o2 Femove =] |12H_1 - Bemove] Q0
3 _I A2 _2 _I G b

CLK - 02 -

—wildcard selection [*7)

Start : Available : Stop :

[T Case sensiive wildcard selection

Collapze Advanced »> Save Paths Run Cloze Help
2. Click Run.

After a moment of calculation, the Path Analyzer is displayed.

& M ¢

Delay Path | Constiaint | Mudticycle Path
s 22.8  hresetn_InterfaceCiut - clamint_inst. tdal2] x
—tls 228  hresetn_Intefacelut - igout_intcz b1
+]h+ 227 hiezein_Intesfacelut - clamint_inst tdal16] x
17+ 227  hreseir_Interface0ut - clamint_inst tdal4) x
+16+ 22.7  hwezetn_Intedacelut - clamint_inst. tdal14) X
13 226  hiezstn_IntedaceDut - clamint_inst. tda(1] x
6.98FF MIPSO.CPU_PLL_CLEIN - MIPS 0 hresetn [Tca)
0.00FF [FO=1) kresstr_|ntefacellut
7. D4FF [FOm=1 3] heazstn
R U.EiFF 51945 - 51942
1.32FR [FO=9) hresstn_LRBLUFD
0.46FR Q14.A2 - Q1442
2.27AR [FO=10] hresetr_i_rep29
0.48AR W17 A5 -'W1TAS
2.22FF [FO=7) hresetr_i_rep23_LRBUFS1
1.37AF AD16.GR - AD16.QD [Incl.Tsu)
20+ 226 hresetn_Intestacelut - clamint_inst tdal21] x
2] 225 hresetn_|nterface0ut - clamint_inst. eventcond_b{a3] b4
+2204 225 hiesetn InterfaceCiud - clamint jnst eventeond biEE) X
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Since the Path Analyzer Options window remains open, you can reduce the size of the
window by clicking the Collapse button. If you choose to change the Path Analyzer
Options, you can bring the Options window back to the original size by clicking on the
Options icon in the Path Analyzer window, or by double-clicking on the title bar of the Path
Analyzer Options window.

By default, 50 paths are listed, with the longest path listed first. The Path Analyzer offers
flexible configuration that allows the listing to be filtered to only the paths of interest. For a
more complete discussion of the Path Analyzer’s features, refer to the Design Constraints
and Analysis chapter of the QuickWorks User Manual.

3. Double-click on a path under the Delay Path column heading.
Notice that the path is highlighted in SpDE.

4. Double-click on path numbers under the Path# column heading.
Notice that the path is expanded showing:

« Each element of the delay
o The rising or falling edge
o The fanout of the signal

For this tutorial most delays include only one logic cell delay, so an expanded path reveals
only one element.

5. When you are finished viewing the options, close the Path Analyzer window by clicking OK.
6. From the SpDE menu bar, select File>Save.

This will save the design as: BCOUNT4. CHP. This is a chip file containing all placement,
routing, programming, delay, and test vector information for the design.

1.12.3 Creating a Report File

1. From SpDE, select Info>Reporting>Report File. The report file will be saved with the
extension . ht m (in this case BCOUNT4_r pt . ht m ). The Internet Explorer is launched,
displaying this file. This report file contains general design reference information.

2. To view the timing information, select Info>Reporting>Timing Report. This report file
contains the timing summary along with general design information.

1.13 Simulating the Design for Timing Using Active-HDL

The timing (post-layout) simulation is performed in almost exactly the same way as the
functional simulation, which you did earlier in this tutorial.

NOTE: Before performing the post-layout simulation, be sure that you have exited from the pre-layout
simulation and closed Active-HDL. Otherwise, the program will not function properly.

1. From the Hierarchy Navigator menu bar, select Simulation>Run Simulation.
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The Active-HDL simulation program begins and the Getting Started screen is displayed.

Getting Started

é " Open existing workspace

brountd bare... |

c:hmy_dezignshboountd

| &% Create new workspace:

[~ Always open last waorkspace

k. I Cancel

2. Select the Create new workspace radio button.
3. Click OK.
The New Workspace screen is displayed.

Specify basic infarmation about the new workzpace.

Type the workzpace name:

Ipostbcounhﬂ

Select the location of the wark zpace folder:

Ic:\m_l,l_designs\

v Add Mew Design to Workspace

o]

Browsze. . |

Cancel

4. Type the workspace name.
5. Click OK.

© 2008 QuickLogic Corporation
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The New Design Wizard is displayed.

New Design Wizard x|

Heawe would you like to create design rezources?

v dd ewisting resounce nies

" Import a design from Active-CAD

™ Create an emphy design

" Create Hew Wiorkspace
% Add Design to Curent Warkspace

< Back I Mest » I Cancel

1.13.1 Creating a New Design
To create a new design using the New Design Wizard from the previous step:
1. Select the Add existing resource files radio button.

2. Click Next.
The following screen is displayed prompting you to add files to the design.

New Design Wizard x|

Select rezource files to be added to the design.

The following files will be added to the design;

Path | Cantents
c:hpazichdesignitutoralhschembbocountd. edf - SOF File

o\ pazichepdetdatatglprim. v Werilog Source Co. .
c:\pazichdesignthtutonialhzchemboountd vg  Yerilog Source Co..
g ypazichdesignitubonalschemboountd if i Extemal File

1] | ]

Add Files. .. |

< Back I Mest > I Cahcel |
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3. Click Add Files to browse and add the design files.
4. Click Next.

The following screen is displayed.

New Design Wizard

: Specify additional information about the new design,

— Synthesziz toal:

— Implementation tool:

! ~
!

Default Family: I j

Black Diagram Configuration: IDefauIt HDL Language j

Default HDL Language: IVEHILDG j

< Back I MNest > I Cahcel

5. Select the Default HDL Language option.
6. Click Next.

The following screen is displayed.

New Design Wizard x|

Specify bazic information abaout the new design.

Type the design name:

Ipu:u&thu:u:uuntd

Select the location of the design folder:
Ic: “y_Designz\postboountd

Browse. .. |

The name of the default warking libram of the desigr:

Ipu:u&thu:u:uuntd

The name specified here will be uzed as the file name for the
library filez and az the logical name of the library. You can
change the logical name later on.

< Back I Mest » I Cancel

7. Type the design name.
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8. Click Next.

The following screen is displayed.

MNew Design Wizard x|

The new dezsign will have the following specifications:

Dezign name: postboountd ;l
The follawing filez will be added to the desiagn:

c:hpazichdesignitutorialhschemtboountd. vg
c:hpazichdesignitutonalhschemhboountd. zdf
c:hpazichepdehdatatglprirn. v

c:hpazichdesignitutonalhzchemiboountd. t -
Kl H

Design directory:

c:hMy Designshpostboountd

v iCompile source files after creatiors

¢ Back I Finizh I Cancel

9. Click Finish.
The Active-HDL screen is displayed.

Eile Edit Search YWiew ‘Workspace Design  Simulation  Tools  Window  Help how ox

[Br-rEd zam [ @F 00N S gvrom @ 5 &5 | mp wnsiHu?

-

|TDp-LeveI selection j

Ol Unsorted

Workspace 'postbc
postbcount4

—g Add New File

1 B EWboountdvg -
38 boounts, sdf
2 BEY glprim.y

) boounts o
Efff postbcount4 libe
o0 | >

[ Files /&FStru... iRes... |

P SLEWWFD P _MULT P_ADD P DECODE P PLL P SERDES. ;I
o § Compile success 0 Errors 26 Warnings Analysis time @ 4[=].
o #f ...done j
-
>
Consaole
MUM [INS 2
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10. Right-click on becount4.tf and select Properties.

The File properties screen is displayed.

General | |:.;.n-,|:.i|e|

Path narne:

II::"-.pasiu:'xdesign'\TLlTElHI.-'l'-.L'xS CHE MMboountd. i
File: type: &l Werilog Test Bench
Created: 10425/2004 1:31:15 Phd
Modified: 10425/2004 1:31:15 Phd
Size: B23 bytes

Source; Origital

k. I Caricel Apply

11. Scroll down to select Verilog Test Bench from the File type pull-down menu.

12. Click OK.

© 2008 QuickLogic Corporation
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1.13.1.1 Compiling the Files

To compile the files:

1. Right-click on each file and select Compile or Compile All.

[
OlUnsurted =
Workspace 'posi
postbcount4
g% add MNew File
S3

|TDp—LeveI selection

B

postbcount4

Open

Remave

#,dd file ko design

Desian Compilation Order. .,

1| I 4

[ Files /&FStru..  9Res

*2
o # Pas= 3. Proces

Zampile &llin Folder:

Campile All with File Reorder

o # ELE/DAG code cHy
o # Top modules: I:E
o # Compile succes

Chrl+C
ZEr{H-,

copy
Easte

o # ...done =

Replace link with local copy

> £

Create Mew Folder

Console Rename
Compiles all files Source Contral »

1.13.2 Setting a Design as a Top Level Design

In this section we will set . t f testbench module as the top level design.

www.quicklogic.com
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1. Click on the plus sign (+) to expand bcount 4. t f. To set the design as top level right-click
ontf and select Set as Top-Level.

@

-

OlUnsurted =

wWorkspace 'posi
postbcount4

—E% Add Mew File

1 &Y glprim.y

2 &R/ boountd.vg

3 B Eh/Sboountdf

i wm

~ brountd.sdf E‘: et

LA b e

Set as Top-Level

2
1 | I B! Generate TestBench...

[Z Files f‘?Stru... il s Co-Simulation Wizard For Simulink. ..
— Edit Symbol

o # ...done Copy: Declaration CERH-C

1.13.3 Initializing the Post-Layout Simulation

To initialize the simulation in the Waveform Editor screen:

1. From the Active-HDL menu bar, select Simulation>Initialize Stimulation.

1.13.4 Running the Post-Layout Simulation
To start running the post-layout simulation:
1. From the Active-HDL toolbar, click on the waveform icon.

2. Drag the signal names from the left panel to the right panel.

3. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

hlj\JWE«
Qiiy|leaq
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The output of the waveform counters is displayed.

File Edit Search WYiew ‘Workspace Design  Simulation  \Waveform  Tools  window  Help fow ox
NE By IO TORm D L ED e s
[iBR o= [hQoLh QQ Q& WWMEA =

i IB62 1 3B54 | 3E5E gz |ms
M ame Walue Sti.. N LN Pe——
F-{k tf CLE. 1 ; 1=

R= CLR 1]

EEg 3 I

b=

[ B-2a|

»

LI wl|o|w

weaveform e.

libraries design flow

o # EERNEL: stopped at time: 36525360003 ps

-l
o # EERNEL: stopped at time: 36625360003 ps j
-

Console
A
4. After completing the simulation, exit Active-HDL.
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Chapter 2
Mixed Schematic/Verilog Design

This tutorial describes the QuickWorks Mixed Schematic/Verilog design using the Schematic
Editor. It contains the following sections:

e “Functional Overview” on page 51

e “Creating a Schematic Design” on page 53

e “Creating a Verilog Counter” on page 60

e “Creating the Top Level Design” on page 60

e “Exporting the Schematic to Verilog Code” on page 64

e “Pre-Layout Simulation Using Active-HDL” on page 66

e “Post-Layout Simulation Using Active-HDL” on page 73

NOTE: The tutorial assumes that you have a working knowledge of Microsoft Windows. The Microsoft
Windows User's Guide contains a great deal of useful information for those new to Windows.

2.1 Functional Overview

Figure 2-1: Mixed-Mode Design Flow with Verilog

Schematics and
VYHDL Verilog (As Symhbol)

Schematic Editor &
MNavigator

HDL =3 Pre Layout Simulation

Synthesis Verilog /VHDL
Precision RTL E*

v

Flace & Houte

\

Post Layout
Simulation

¥

Verilog /VHDL

v

Active HDL

Active HDL
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For reference on design entry and tools, see:

o Design Flows and Reference section of the QuickWorks User Manual, and the SCS
Schematic Entry User's Manual for tips on using SCS Design Entry.

e Precision RTL User's Guide for information on Precision.

In this tutorial you will create a top-level schematic containing two 4-bit counters. One of the
counters will be created using schematics, and the other using Verilog. You will enter the
schematics using the Schematic Editor, and the Verilog code with any HDL text editor. The
complete design will be inspected using the Hierarchy Navigator, and a Verilog netlist will be
generated. The netlist will be synthesized with Precision RTL, and a post-synthesis/pre-layout
Verilog and VHDL netlists will be generated. After the simulation outputs have been inspected
and proper functionality verified, the design will be optimized, placed, and routed. The Delay
Modeler will generate precise post-layout delays, which will be back-annotated for simulation.
Post-layout simulation will be run, this time producing accurate timing results.

Figure 2-2: Top Level Design

CLRF&D
e e
CHEPAD
SCOUNTS SCHRAD
CLEFPAD .
CLR ) SQ[z:0]
Eo—{ 7 oo CLR oo 29B9 [~ 71 EoouTEa)
Lk R CLk 4 I:IF'A

Schematic Counter

YCOUNTS YPAD

clr : VO] 2

G aBol =zl QOUTED
1= OFPADS

Werilog Countar
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Mixed Schematic/Verilog Design

Figure 2-3: Push Down View of SCOUNT4

[ICLR CLR

SR

ICLK CLK

sQ[1]

SCOUNTA CLR

507

—cLr Al CLK
e WEA |:> g

13 bk o1
Schematic Counter

Place Missing Symbal
BEBITZ Above

BEITZ
CLR

5003

2.2 Creating a Schematic Design

2.2.1 Entering a Schematic Design

To create a mixed schematic Verilog design:

1. Select Start>Programs>QuickLogic>SpDE, or click the SpDE icon E] on your desktop.

© 2008 QuickLogic Corporation
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The SpDE window is displayed and all of the QuickWorks design resources are now
available for use.

File Miew Design Tools Program  Window  Help
FHUHS #@EFEE &2 M2
o » m DS R F
QuickWorks Design Flow

A€ 2

: Schematic
Dezign Entry E ditar

)
Functional
Simulation

=

2. Close the QuickWorks Design Flow window by clicking the X in the upper right corner. This
method of design will not be used for this tutorial.

The SpDE window is displayed. The SpDE toolbar contains icon buttons for executing
commands quickly. The status bar at the bottom of the SpDE window displays status
messages periodically.
CJ SpDE

PRI T R LI AT T
LYY L

&Qul:kanll:'

NOTE: See the SpDE Menu Command Reference chapter of the QuickWorks User Manual for a full
explanation of all available icons.

3. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qﬁ
icon.
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Mixed Schematic/Verilog Design

The Open window is displayed.

2 x
Look in: | 1 TUTORIAL ~] « &k B
MI¥_VERI [ IwHDL
M _YHOL
QEOOL

qv-dks5032-205

VERILOG

File name: I Open I
Filez aof type: ISchematic & Mavigator files [ zch,” tre) j Cancel |

Hew
4
4. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ SCHEM .
5. Click New.
The Hierarchy Navigator window is displayed.
& Hierarchy Mavigator - UNTITLED - Sheet 1 = Page 1 e 1O %]

File Edt “ew Tools DR Opltions  Simdabion  Help

H &l AlAl0 miE Zs| nlo| olalw| ¢

A ||

Select A Command.

6. From the Hierarchy Navigator menu bar, select File>Create Schematic.

© 2008 QuickLogic Corporation
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The Device Selection window is displayed.

i Hierarchy Navigator - UNTITLED - Sheet 1 = Page 1
File Edit Yiew Template Tools DRC PCE Simulation  Help

CEr— o] w|e]e] 2

— Device and Package

D evice Family: |F'u:ularF'r|:- j
_ Eclipsell -
Device: QLTF EclipzePlus
pasIcT
paSIC2

SIC3

[HuickFC

GuickkIPS
GuickPCl .
GuickBaM ¥

7. Select PolarPro for the Device Family, QL1P100 for the Device, and PF144 for the Package.
8. Click OK.
The Schematic Editor is displayed.

+4 Schematic Editor - (Untitled) - Sheet 1 o ] 4

File Edit Mew Add Tools DRC  Simulation Ophions  Help

D] 8 sl=el o 200 Rl=lF #8 «| 2

Eod it | e
B
=" o e o)
kA
| ] o
O
O |

A [ _>|;I

Select A Command.

You will create the schematic. But first, you must create the lower level as shown in the
following.
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Mixed Schematic/Verilog Design

2.2.1.1 Adding Symbols
To add symbols to the schematic design:
1. From the Schematic Editor menu bar, select Add>Symbol.
The Symbol Libraries window is displayed.

2. In the C:\ pasi c\ LI B\ Pol ar Pr o\ FF library, select the DFFC symbol and drag it onto the
workspace. Left-click to place it on the workspace and left-click to release your selection.

x
Library
C:hpazichLIBAPaolarProtak D :l
C:\pagichLIBSPolariProhCCk

A pazichLIBSPalarProsFE

C:hpazichLIB\PolarProtLATCH

Symbal

ks

—CLE

1
l

1]
OFFC

il ff
kffpi

s

3. Continue to add symbols until the schematic looks like the following schematic.

See “Adding Symbols” on page 6 for more detailed information.

5
|;min .:T:MB_.,
L2

2.2.1.2 Connecting the Symbols

To add wires to connect the symbols:
1. From the Schematic Editor menu bar, select Add>Wire.

The status bar line reads: Wre -

—{CLE

11

b
u] U=

OFFT

Click or Drag to Begin Wre.

© 2008 QuickLogic Corporation
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2.

Add wires until your schematic looks like the following arrangement.

CLR

5
::lﬁ?j o
Dzi0 j?—ri O d T
[ Uizs OFFC

NOTE: To delete wires, select Edit>Delete and click on the wire to be deleted.

2.2.1.3 Adding Net Names

To define the net names.

1.

From the Schematic Editor menu bar, select Add>Net Name.
The status bar line reads: Net Nane - Enter Net Nane =.
Type: CLK.

Press Enter on the keyboard.

The status bar line reads: Net Name - Place Net Nanme Flag 'CLK - Shift Key to
Renane.

Position the crosshairs of the cursor on the end of the clock wire created above and click.
This places the CLK flag at the end of the selected wire.
Add the net names, CLR, @, Q1, and @ as shown in the following arrangement.

CLR

CLE:

CLR

o 5 L
o .
Dzl 9] [¥] oz
[ s OFFC

2.2.1.4 Defining Ports

The primary inputs and outputs of the schematic must now be marked with I/0O markers.

1.

From the Schematic Editor menu bar, select Add>I/O Marker.

The status bar line reads: Sel ect Net Nanme Flag on End of Wre. The /O Markers
window appears.
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2.2.1.4.1 Adding an Input Marker

To add an input marker:

1. Click the Input option in the /O Markers window.

2. Position the crosshairs of the cursor at the end of the clock wire and click.

This places an input marker on the CLK flag.

NOTE: To create an I/0O marker, the net name flag must be placed at the end of its wire (as opposed
to along the length of its wire), as shown in the figures above.

3. Repeat this operation for the CLR, Q0,and Q1 flags. All three input markers can be added
in one operation by dragging a rectangle around the three net names.

=N R
" Mone
TR &+ |nput
~ Output
" Bidir 8 ]

R : —
Dzi0 ﬁj\,‘)—’i O B
s st OFFC

2.2.1.4.2 Adding an Output Marker

To add an output marker:
1. Click the Output option in the 1/O Markers window.

2. Position the crosshairs of the cursor at the end of the output wire on the Q2 flag, and click
to create the output marker.

2.2.1.5 Saving the Schematic

To save the schematic:
1. From the Schematic Editor menu bar, select File>Save As.
A dialog box prompts you for the name of the file.

2. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI and type:
BBI T2. sch.

3. Click Save.

2.2.1.6 Creating a Symbol

To make a matching symbol for this schematic:
1. From the Schematic Editor menu bar, select File>Matching Symbol.

You now have a symbol for this schematic to also use in other schematics.
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2.3 Creating a Verilog Counter

You will now create the Verilog counter as shown. You will then combine this counter with the

top level design.

WCOUNTS

AT e

13
Werilog Counter

module woountd (g, clk, clzx):
input clk, clr:

output [3:0] g:

reg [3:0] g

alwavs @¥({posedge clk or posedge clr)

begin
if{clr)
q = 0;
el=e
q =g+ 1:
end
endmnodule

After finishing, save the file as VCOUNT4. V in the M X_VERI folder.

2.4 Creating the Top Level Design

2.4.1 Opening a Schematic

1. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qé

icon.

The Open window is displayed.

2=

Look in: | {23l MIx_VERI

x| & @& o B

BEITO.SCH
BEIT1.5CH
bhitz.sch
BEIT3.5CH
EZBIT.SCH
MIXEDTOR, 5CH
[S=counTa.50H

File name:

|SCOUNT4.5CH

Open I

Files of type: ISchematic & Mavigator files [7.sch,* tre)

j Cancel |

I e

A

2. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI\ .
3. Select SCOUNT4. SCH and click Open.

www.quicklogic.com
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The Hierarchy Navigator window is displayed.

& Hierarchy Navigator - SCOUNT4 - Sheet 1 = Page 1 -10] x|

File Edit Wew Tools DRC Options  Simulation  Help

8| plod mim F#| nl2| ole|w| 2|

FETTO
LR o0 _@
Eo i

amo

:L: LK

Lk o1
1}
BIT1

Pce Miz g Symbal
B 6 T2 Ak

FETTS
LR

LK.

o0 o3 ey
1

2

B3

4. From the Hierarchy Navigator menu bar, select File>Edit Schematic.

The Schematic Editor is displayed.

T4 Schematic Editor - {Untitled) - Sheet 1 ] - O] x|

File Edit Mew Add Tools DRC  Simulation Ophions  Help

DlE| 8 &l=le o 200 ek 28 | 2l

H

€00 = |9 [ 2 00| T |1

+|9 |7

1=
=

3| [Bea | | |3

28

4] [ _"ILI

Select A Command.
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5. From the Schematic Editor menu bar, select Add>Symbol and select the bbit2 symbol that
you created earlier. Drag it to the location shown below. Left-click to place the symbol.

BBRITO
CLR ELR oo 2] 2E0]>
CLI > CLE
BITO
x
BBITI Library
CLR o
CLK o _
20 C:hpazichLIB\PolarProtaDDER
BIT1 C:hpaszichLIBSPolarProtaND
C:hpazichLIBA\FPalarProhCCM LI
| ) o Syrnbol
BEITO
BEIT1
= bt
Flace MISSII'IQ S'!,l'l'l'ltltl' _
BBITZ Above BEIT3
EZBIT
BBITZ
CLR
C LK
[mla] (] —D
21
oz
BITZ2

6. Select File>Matching Symbol to create a matching symbol.
7. Select File>Open and double-click on M XEDTOP. SCH.
8. Select Add>Symbol and add the scount4 symbol as shown.

13
- - . ICLR |
CKEFPAD
1 SCHRAD
o[ {50 B = G
OFADd
CKEFAD

Schematic Counter

: Symbol Libraries x|

Library
C:hpazichLIBA\PaolarPro'aDDER
: C:hpazichLIBA\PaolarProt\am D
Verilog Counter I rx - asic\LIB\PolaiEiokCEM |
5 Symbaol
BRITO
B BBIT1
ghe bhit2
— BRIT3
- EZBIT
E scountd

L
=

0|~
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2.4.2 Adding a New Block Symbol
In this section will create a symbol for the Verilog counter and add it to M XEDTOP. SCH.
1. From the Schematic Editor menu bar, select Add>Generate Symbol.

+ 4 schematic Editor - mixedtop - Sheek 1 -0 x|
File Edit Wwiew | add Tools DRC  Simulation ©ptions  Help

Dlg?’vll £ e F3 Q El@l@l ﬁll il ¢
——— [t Mame F4 =
Expanded Bus Mame ﬂ
Bus Tap
I/ Marker Al
Symbal, .. Fz
Mew Elock Symbal, .. ] SQE0] SEHPAD =
ECE:>——  Instance Mame -
Brc unter
Circle
Line Chrl+L
Rectangle s
Texk Chel+T WiR[3:0] =
OF AL

2. To create a symbol for the Verilog counter, select PolarPro and type vcount4 as shown
in the following.

Symbol Generator j x|

YHDLAYernilog File Marne: |I::'\pasic'\.design&pnlarF‘m_ _I

Entity/todule M ame: Ivcnunt-ﬂl

Generate Sym I Cancel |

3. Click Generate Sym.
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4. When the symbol appears, drag and drop the symbol as shown in the following.

CLRPALD
CKFAD
CLKPAL
ICLk

SCOUNTS
CLR

Ee— - 1=

CKFAD

Schematic Counter

Werilog Counter

5. Select File>Save to save the file.

SCHRADR

R e e el

OpADS

WRAD

:lﬁ | w0 . - FEOUTEGD

QP ARG

2.5 Exporting the Schematic to Verilog Code

In this section you will export the schematic you have created to Verilog code. Then, you will
use this code to perform a pre- and post-layout simulation.

2.5.1 Opening the Schematic

To open the schematic:

1. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qé

icon.

The Open window is displayed.

2. Navigate to the default directory
c:\ pasi c\ desi gn\ TUTORI AL\ M X_VERI \ M XEDTOP. SCH and click Open.

The Hierarchy Navigator is displayed.

2.5.2 Exporting to Verilog

To export to Verilog:

1. From the Hierarchy Navigator menu bar, select Tools>Export QuickLogic.

www.quicklogic.com
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The Netlist Information window is displayed.

Metlist Information )

Design Mame:  mikediop

— Metlizt Format

€ EDIE " ‘erlog £ VHDL

— Device and Package
Device Family I PalarPro j
Target Part:  QL1P100

Target Package: PF144

PS5 256
GL1POYS

— Device Description
FolarFro part, 0.18 micron process

144 pin plaztic: Thin Quad Flat Pack [TAFR)

[T Backup Previous waveform File
[T Display Buses as [L:H] in Waveform Tools

[ Prezerve Schematic Structure through Synthesis

¥ Precision Syntax Check.

x|

Cancel

2. Select all the options shown and click OK.

3. In the Pre-layout Information dialog box, click Done.

Pre-layout Information

Methzter verzion: SEBETA
Filz created:  MIXEDTORM
MHumber of meszages: i}

Done I

YiEW MEssanes |

4. From the Hierarchy Navigator menu bar, select File>Save.

2.5.3 Verifying Creation of mixedtop.v

To verify that mi xedt op. v has been created, go to the folder
C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI .

© 2008 QuickLogic Corporation
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2.6 Pre-Layout Simulation Using Active-HDL

In this section you will use nmi xedt op. v to do a pre-layout simulation using Active-HDL. You
will use the Waveform Editor to create a test waveform. The file will be saved asa . t f file and
will be used to test the design shown previously in this chapter.

2.6.1 Creating the Test Waveform

2.6.1.1 Launching the Waveform Editor

To launch the Waveform Editor:

EDIT

1. From the SpDE toolbar, click on the Waveform Editor &% icon.

2.6.1.2 Creating the Test Waveform

To create a test waveform:

1. Select mixedtop.wdl and click on Open.

open 21 x|
Lack in: | ‘3 MIX_VERI -] « @ ek E-
@ mixedtop.wdl

Fil= narne: Imi:-:edtu:up.wdl Open

fl

Files of type: |waveform Editor files [~ wd) =] Cancel

Hew

2. Select View>Zoom In.

The pointer will change into a large Z.
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3. Click on the screen to zoom in until the scale matches the setting shown as follows.

i
File Edit m CObject Tools Options  Jump  Help
0 ZoomIn  Chr+I I 40
Zoom Out Ctrl+0 b b b
Full Fit Ctrl+F e
Full Scale ChrH-5

Fan ChrlH-

Feedraw

-
4 I ll«] | 3

Zoom In - Pick Center Point or Corner of Zoom Window

Right-click to discontinue the Zoom In function.
Click on CLR until it resembles the following screen.

Click on CLK until it resembles the following screen.

N oo g &

Check Forever in the Selected Entire Pattern CLK screen to create the clock waveform.

Click on the line as shown to get the screen to appear.

ZZ Waveform Editing Tool - veri o ] 4
File Edit Wiew ©bject Tools Options Jump  Help
20 ns 0 10

T |
N T T T T T T T T T T O I O O I A

CLK 1| =
CLR | P

: Selected Entire Pattern C x|

States: hd

[ruration: I
Walue: I

Srale: I'I
Repeat: |1 [ Farewver

a4 [ l|«] |

Time =13 ns - Level = Low
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The completed waveform will look as follows.

&5 Waveform Editing Tool - verilog - MIXEDTOP - |EI|£|

File Edit Wiew ©Object Tools ©Options Jump Help
0 40

CLK | [ S
CLR |

-
4 [ l|«] | 3

Time = 0 ns - Level = High

0ns

8. To save the waveform click File/Save which creates the file mixedtop.tf.

9. To verify that the . t f file was created, open Windows Explorer and go to
C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI . The mi xedt op. t f file should be there.

X MIX_YERI - Microsoft Internek Exp 10| x|

J File Edit ‘Wiew Favorites Tools  Help |

| Back v = - | @search | LY Folders ®
J.ﬁ.ddress ISR ' asich desion TUTORIAL) j ﬁGD JLinks »
Folders * | | Mame ¢ I :l
|_——_|{:| pasic - mizzedtop.ini
-] cwright %] mixedtop.pri
=] design %] MIXEDTOP.QRP

CI referel %] mixedtop.sc
CI kempla mixedtop.sch
ED TUTOR— mixzedtop, scp

‘E MI @ mixedtap.

D MI %] mixedtop.v %

D E @ mizedtop, vk

g Ei - @mixedtup.wav _Ij

ﬂ | L 1 | | »

|T';.f|:|e: TF File Size: & |685 bytes |@. Iy Compuker i
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2.6.2 Starting Active-HDL

To launch Active-HDL.:
1. From the SpDE toolbar, click on the Active-HDL Simulator 3= icon.

VERI

The Active-HDL Interface screen is displayed.

Active HDL Interface N x|

Simulation Type % Werilog " WHDL %" Pre-Layout " Post-Lapout

T arget Farnily IF'n:-IarF'rn:n ;I Target Fart |n:||1 pl00 ;I

Test Fisture File II::hpasichdesign\palarPrD_T utsM I WER I woountd tf

Diesign File IhdesignhpalarF"rn_TuthMIX_UEHI'wc:auntd.v | Add Other Files.
SDF File | =
Top Module Hame Itﬂ Top Inzstance Mame |
Carrer £ W [wiorst] ' Twp (Hom| € Mir [Biest]

k. Cancel Help |

2. Select Verilog and Pre-Layout for the Simulation Type.

3. Select PolarPro as the Target Family and QL1P100 as the Target Part from the pull-down
menus.

4. Browse to select ni xedt op. t f as the Test Fixture File and ni xedt op. v as the Design File
located in the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI .

5. Type tf as the Top Module Name.
6. Click Add Other Files....
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The Add Other Simulation Files screen is displayed.

Add Other Simulation Files x|

[ Make local copy of fallowing files

Sirnulation File Type |
C:\pasichdesign TUTORIALNMIR_WERI woountd.w werilog j

Browse. .. I Delete Huwl Ok |

7. Click to highlight the first line and then click Browse to add the file vcount 4. v located in
the default directory C: \ pasi ¢\ desi gn\ TUTORI AL\ M X_VERI .

8. Select verilog from the Type pull-down menu.
9. Click OK.

The Active HDL Interface screen is displayed.
10. Click OK.
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The Active HDL simulator creates a new workspace and adds all the simulation files. All
files are compiled automatically and the top module is selected.

4% Active-HDL 6.3 {mixedtop_pre ,mixedtop_pre) - C:ipasici,design’, TUTOR ) O] x|
File Edit Search Yiew ‘Workspace Design  Simulation Tools  Window  Help £ B ox

i

[ B-EH znE By Do YOm O Lea|”

IEEEIEET] RE

@

Ak tf

! =

n'r'nc\dule voeountd (g, clk, clr):;

Y

1

E

I input clk, clr;
s output [Z:0] o
=
&
7

reg [Z:0] o:

always [ (posedge clk or posedge clr)
1= begin

alol»)

ﬁ if {elr)

(2] Files % Struc... /Z3Reso...

o # Jimulation has heen
o # Zelected Top-Lewvel:

>

initialized

[
£ £
t [ct) ;I

B Console

Lmt,calt | oM NS | i

2.6.3 Running the Pre-Layout Simulation

To run the pre-layout simulation:

1. From the Active-HDL toolbar, click on the New Waveform 3= icon.

A new waveform is created.

2. Right-click on the waveform and select Add Signals.

© 2008 QuickLogic Corporation
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The Add Signals screen is displayed.

Add Signals i |
R B K e S
E J4 object(s]

Mame
=40k Roat : tf
Tk vt mizedtop
0 BINITIALH2Z_0
B HINITIALE30 1

[~ Save view information

Add Cloze

3. Select all signals on the right panel and click Add and Close.
The signals are added to the waveform.

4. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

» NWE «“
Qi eaaq
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The output of the waveform counters are displayed.

4 Active-HDL 6.3 {mixedtop_pre ,mixedtop_pre) - Waveform Editor 2 * - |Elli|
File Edit Search Wiew ‘Workspace Design Simulation  Waweform  Tools  wWindow  Help fowox

B-2l sz E @F 0N REMY O O 5o » e wsEHa”

|t EBoa|[h QL 6 Qa & WM~ M
Imtf j Mame Walug g I I U] 00 e /O 4 200 4 260 . 300 ns
R CLK 1 U -
OIUnsorted b
Workspace 'mixedtop R= CLR 0 —|
FHiggl minedtop_pre ® o 5g0uT 4 muga
£y heosis sevoour 0 O—
e
1 %! mizedtop.v
z %Jmixedtop.tf
3 %Jvcount‘l-.v
il mixedtop_pre libri
N — i
[ Files (&St (9Res... /|

o ff Allocation: Simalator allocated 2468 kB (elbread=1072 elakb2=345 kernel=1051 =df=0) ;I
o # 4:46 PM, Tuesday, February 08, 2005

o ff Fimalation has been initialized

o # Selected Top-Lewvel: tf (tf)

o run 100 ns
o # FERNEL: stopped at time: 100 ns j
>

Console

A

5. After completing the simulation, exit Active-HDL.

2.7 Post-Layout Simulation Using Active-HDL

To perform a post-layout simulation for the design you have just created, you need to
synthesize and do back annotation to get the . vq and . sdf files:

2.7.1 Starting Synthesis

To start the synthesis tool Mentor Graphics Precision RTL:

1. From the SpDE menu bar, select File>Import Using Precision RTL, or click the Import
Precision E icon.

The Open window is displayed.
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2.7.2 Running a Design in Precision
There are two ways to run a design in Precision, the first is as follows:
1. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI \ .
2. Select Verilog files (*.v) from the Files of type pull-down menu.
open 21|
Loak in: | 3 MIx_VERI ~] « & e BE-

@ mizedtop, v
@ woountd,

File marne: |mi:-ceu:|tu:u|:u. y Dpen I
Files of tpe: I‘-.-ferilng files [*.v] j Cancel |
o

3. Select mi xedt op. v and click Open.
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The Precision RTL Synthesis screen is displayed and automatically a . t ¢l script is

generated to create a project file.

& project 4 - Mentor Graphics Precision RTL Synthesis - [Design Center] M
P Fie view Tools Window Help =18] x|
josE&| [t ee|cx]| [omo/a’||HL.
:I_’]_j
Editor | QuickLoge - PolaPro : QLIP100. 4 PS256.
Project Progect Files Design Hisraschy
= 24 Project project_4 = {IF mixedtop (INTERFACE JRTL)
= 4 Impl impl _1 (unsaved) & @8 Clocks
- 51 0 It Files B0 Ports
=H ) Constrant Fies ) Nets
Ackd tnput Fles I Saript Fies - Instances
(2 Macro Flles
-3 Outpuk Files
Log File
RTL Schemabc
Technology Schematic
1] Area Report
] Timing Repart
RTL Conatraints Report
] Tech Constraints Repor
FSM Report
M miedtop, edf
Syrehenze B Quickiorks Command 5|
‘| | »
Design Analysis
SPDE B oot A Deson Cener]
Ready I [Inpusk Diresctory: ... JMIX_VER]

. Select the Design tab on the left side of the Precision RTL Window.
. Click Add Input files to add the Verilog file.

. Click Setup Design.

a. Select the desired product family from the Technology menu.

b. Select the device from the Package menu.

c. Select the device Speed grade from Speed menu

. Click Compile to compile the Verilog design files.

. Click Synthesize to complete the design synthesis.

If there are errors, view the transcript window.

. Select File>Exit to quit Precision RTL and load the generated EDIF file using the SpDE

tab.

© 2008 QuickLogic Corporation
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The following is an alternate method of running a design in Precision:

1. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI \ .

Select TCL files (*.tcl) from the Files of type pull-down menu.

Look in: | ‘= MIX_VERI

File harne:

T ]

x|« By E-

E] rlzedtop, kel

|mL~aa€Euntc!

Open I

Files of type: | TCL fles [*tel)

2. Select mi xedt op. tcl and click Open.

;I Cancel |

i

The Precision RTL program is displayed and automatically generates the EDIF.

,_'-'_r-u.|.'-|l 1 - Mentor Graphics Proecksion 1TL Synthecls - [Design Center] M
G B ew oss Wedow pep R " =12 x|
[owEz|ire oo ma|an|F. v
=F = =
Editor I GusckLogic ~Fm_:d'fn1m:-$:pﬂﬁ
Project Provect File: Design Hizrarchy
Deaign = - Praject project_1 = Tk mineckop [INTERFACE_JRTL)
=1 Vool iapd I (s vid) B 5 Chks
B 1) Inpuk Files o Ports
[0 constraint Fies - 0 Mats
24 Script Files +  Instances
I it kel
|21 Macro Files
523 Cukput Files
Log Fike [ Infos: 7 ]
ATL Schmmatic
Tehnology Schemata
Lrea Report
- ] Timieg Repart:
RTL Constraints Report
Tech Coretraints Report
P Raport
micedbo, =cf
B Crickwiorks Commaned Sorigt
Dasign Anatysis
SpOE i Toanscipt 8 Desagn Certes|
‘Raady [ {Input Dieectory: ... | TUTCRIALIMIY_VERD, g
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2.7.3 Running a Design in SpDE

If the EDIF netlist is generated by loading HDL in Precision RTL, follow this step to load
the design:

1. From the SpDE menu bar, select Tools -> Run TCL Script... (*.tcl generated by Precision
RTL).

This automatically runs all the tools and generates the . chp file.

If the EDIF netlist is generated by running . t ¢l (generated by the schematic editor), the
EDIF netlist is automatically loaded into SpDE after exiting from the synthesis tool. The
Retarget Device screen is displayed.

Retarget Device ]

f'ou can retarget the design to a different device using thiz dialog.
Fleaze note that target device should be compatible far wour design
and the resources uzed.

— Retarget Device and Package

Device Famiy: | TR |

Target Device: GLIPT00 Package: P5256

PF144

k. I Cancel Help

2. Select the Device Family, Target Device, and Package and click OK.

© 2008 QuickLogic Corporation www.quicklogic.com
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The Preliminary Timing screen is

displayed.

Preliminary Timing - mixedtop - gl p100-8P5256C

4« ' =

J5

=101 x|

Ko

-

2.7.4 Setting Options for Back Annotation

To set options for back annotation:

1. From the SpDE menu bar, select Tools>Options.

2. In the Tools Options dialog box, click on the Back Annotation tab. Select Verilog in the
Simulator window. Click Save Setting and then OK.

Load/Save |
Delay Modeler

— Fix Placement

[~ 170 Callz

I Flip-Flops
I Rt Cells
[T ECU Cells

Logic Optimizer | Flacer/Fouter
Back Annaotation

Simulator:

Device Programming

todel Tech Vital 2.0 “
GuickSim |l J
Suzie CAD

Synopsys Y55 Vikal 3.0

WiewSim
Wital 3.0 Compliant

¥ Header File Warning

o ]

Cancel | Save Setting Help

www.quicklogic.com
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2.7.5 Selecting and Running Tools

To select and run tools:

1. From the SpDE menu bar, select Tools>Run Selected Tools, or click the % icon.

The Run Tools window is displayed.

X
Auto Place & Boute Pozt-Layout Toolz Pre-Programming Tools
¥ Level 1 Logic Optimized W Delay Modeler W Sequencer
v Placer ¥ Back-Annotation
¥ Eouter
Bun Cancel | Help |

2. Click Run.

3. Verify the creation of the ni xedt op. vg and ni xedt op. sdf files in the default directory
C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI .

2.7.6 Using Active-HDL Design for Post-Layout Simulation

The timing (post-layout) simulation is similar to the functional simulation, which you did earlier
in this tutorial.

NOTE: Before performing the post-layout simulation, be sure that you have exited from the
pre-layout simulation and closed Active-HDL. Otherwise, the program will not function
properly.

1. From the SpDE toolbar, click on the Active-HDL Simulator 7. icon.

'.'EEI

The Active-HDL Interface screen is displayed with most of the e information included.

Active HDL Interface x|
Simulation Type  WHDL | | " Pre-Layout {* Post-Laypout ‘
Target Earmily Ip.-’-‘n.SIE'I VI Target Part Ip'l 2x1Eb VI
T est Fixture File IE Ypazichdesignt TUT ORLALYMIES_VERImizedtop. tf |
Deszign Filz IE YpasichdesignhTUTORIALYME_VERI'mixe | &dd Other Files... |
SDF File II: Ypagichdesignh TUTORIALMIEZ_VE Rl'mixedtop. zdf |
Top Module Mame Itf Top Instance Mame qut
Carner = Tup [Mom) " Min [Best) ‘

(0] Cancel | Help |

2. Type tf for the Top Module Name and uut for the Top Instance Name.
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3. Click OK.

The Active HDL simulator creates a new workspace and adds all the simulation files. All
files are compiled automatically and the top module is selected.

& Active-HDL 6.3 (mixedtop_post ,mizedtop_post) -0l x|
File Edit 3Search Wiew ‘Workspace Design  Simulabtion Tools  Window Help e wox

| Ba-FH 2z Dy B0RESWY QR D 5>

M =
=i

T uut : mixedtop

& #INITIAL#22_0

B #INITIAL#30_1

MNarme

| lﬂ

F= CLk
R=CLR

[ B SO0 hd
Ll >

SF.. 85t R/

3DF: 127 generiec(s) read from d
thpasichdesignt TUTORIALYMIE VERThmixedtop.sdf

3DF: 3DF load & update time: 0.2 [3].

3DF: 155 3DF entries loaded while 127 entries read

3:42 PM, Monday, February 14, 2005

Jimulation has been initialized j

=i s i s T =

B Console

| oM ms g

2.7.7 Running the Post-Layout Simulation
To run the post-layout simulation:

1. From the Active-HDL toolbar, click on the New Waveform £ icon.

A new waveform is created.

2. Right-click on the waveform and select Add Signals.
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The Add Signals screen is displayed.

Add Signals i |
R B K e S
E J4 object(s]

Mame
=40k Roat : tf
Tk vt mizedtop
0 BINITIALH2Z_0
B HINITIALE30 1

[~ Save view information

Add Cloze

3. Select all signals on the right panel and click Add and Close.
The signals are added to the waveform.

4. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

» NWE «“
Qi eaaq
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The output waveform should look as follows.

& Active-HDL 6.3 {mixedtop_post ,mixedtop_post) - Waveform Editor 1 *

=10l x|

Window  Help o x
B E By EOLESMY OR D 5SS [ rowp|msEH
[2BR o[ Qs Qaae| W e o

File Edt Search Wiew ‘Workspace Design Simulation  Waweform  Tools

|a-sd =

- i1 o B984 0 9986 0 9988 . 9980 o 9992 . 9994 ., 9996 o0 U=

Imtf J Mame “Walue| Stimul... : : : : : : : w I

= ki1 T | &
T oot mixedtop R=CLR 0

® #miaLezz_0 ||| soouT 7 S (N O R C R
@ #NITIAL#30_1 | |5 = wgouT 7 | I D I D
Mame |i
R CLK
R CLR b
A SO0 _|' _|'
LI i— ] AR =1

BF.. &5t R/

Alwaveform e,

= § KERNEL: -]
o ff KERNEL: OFERATING RANGE: Commercisal

o # EERMEL:

o # KERMEL: SFEED GRADE: O

o # KERNEL:

o # KERMNEL: stopped at time: 100 us j
>

B Console !
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Chapter 3
Mixed Schematic/VHDL Design

This tutorial describes the QuickWorks Mixed Schematic/VHDL design using Schematic
Editor. It contains the following sections:

e “Functional Overview” on page 83

e “Creating a Schematic Design” on page 85

e “Creating a VHDL Counter” on page 92

e “Creating the Top Level Design” on page 93

e “Exporting the Schematic to VHDL” on page 99

e “Pre-Layout Simulation Using Active-HDL” on page 101
e “Setting the Top Level Design” on page 107

e “Post-Layout Simulation Using Active-HDL” on page 112

NOTE: The tutorial assumes that you have a working knowledge of Microsoft Windows. The Microsoft
Windows User's Guide contains a great deal of useful information for those new to Windows.

3.1 Functional Overview

Figure 3-1: Mixed-Mode Design Flow with VHDL

Schematics and
VHDLVerilog (As Symhbol)

Schematic Editor &
MNavigator

HDL =—— Pre Layout Simulation

v \

Synthesis Verilog /VHD
Precision RTL Synthesis o8 ¢ L

Mace & Ruoute Active HDL

\

Post Layout
Simulation

+

Verilog /VHDL

{

Active HDL
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For reference on design entry and tools, refer to the following documents:

o Design Flows and Reference section of the QuickWorks User Manual, and the SCS
Schematic Entry User's Manual for tips on using SCS Design Entry.

e Precision RTL User's Guide for information on Precision RTL Synthesis.

In this tutorial you will create a top-level schematic containing two 4-bit counters. One of the
counters will be created using schematics, and the other using VHDL. You will enter the
schematics using the Schematic Editor, and the VHDL code with the use of any HDL text
editor. The complete design will be inspected using the Hierarchy Navigator, and a VHDL
netlist will be generated. The netlist will be synthesized with Precision RTL, and a post-
synthesis/pre-layout Verilog and VHDL netlists will be generated. After the simulation outputs
have been inspected and proper functionality verified, the design will be optimized, placed, and
routed. The Delay Modeler will generate precise post-layout delays, which will be back-
annotated for simulation. Post-layout simulation will be run, this time producing accurate-
timing results.

Figure 3-2: Top Level Design

CLRPAD

CTR @@ ICLR
CLKRAD ,-LSL%HEN-M SCHPAD

_ S0[E0]
w2 opo)—S2E0 {5 —pmomsn
B i " o

Schematic Counter

WHOLCHTS - WRAD
| :
I gm0 M—MD
12 ap
WHOL Counter
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Figure 3-3: Push-Down View of SCHCNT4

BEITO
[ECR CLR 500
[ CLK

S0[1]

SCHCHTS CLR

—CLlR Lo
R opog— |:> CK g s0p2)
14 b Q1

Schematic Counter 7

Place Mizzing Symbal
BBITZ Abowe

BBRITZ
CLR

oo Qs SEE]

3.2 Creating a Schematic Design

3.2.1 Entering a Schematic Design

To create a mixed schematic VHDL design:

1. Select Start>Programs>QuickLogic>SpDE, or click the SpDE icon E] on your desktop.
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The SpDE window is displayed and all of the QuickWorks design resources are now
available for use.

File Miew Design Tools Program  Window  Help
FHUHS #@EFEE &2 M2
o » m DS R F
QuickWorks Design Flow

A€ 2

: Schematic
Dezign Entry E ditar

)
Functional
Simulation

=

2. Close the QuickWorks Design Flow window by clicking the X in the upper right corner. This
method of design will not be used for this tutorial.

The SpDE window is displayed. The SpDE toolbar contains icon buttons for executing
commands quickly. The status bar at the bottom of the SpDE window displays status
messages periodically.
O SphE

LRI L A EA I A Y T

o o8 [HTEE

&E{ul:kanl:‘

NOTE: See the SpDE Menu Command Reference chapter of the QuickWorks User Manual for a full
explanation of all available icons.

3. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qﬁ
icon.
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The Open window is displayed.

Look in: | 1 TUTORIAL
MI¥X_VERI [ IvHDL
MI¥_YHOL
QBEOOL

qv-dks5032-205

VERILOG

File name: I

Filez of type: ISchematic & Mavigator files [ zch,” tre)

j Cancel |

Open I

5. Click New.

Mew
Y
4. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ SCHEM .
The Hierarchy Navigator window is displayed.
& Hierarchy Navigator - UNTITLED - Sheet 1 = Page 1 oy ] S

File Edt Wew Tools DRC  Options Simedation Help

b &l Alo0 mim) | ulo] plelv|

I-1] ||

Select A Command.

(W

.-

6. From the Hierarchy Navigator menu bar, select File>Create Schematic.

© 2008 QuickLogic Corporation
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The Device Selection window is displayed.

E' Hierarchy Mavigator - UNTITLED - Sheet 1 = Page 1
File Edit Wiew Template Tools DRC  PCE Simulation  Help

x| wole[w| 2

— Device and Package

Device Family: | PolaPro j
) Eclipze-l -
Device: HLTPY EclipsePlus

CuickkIPS
[QuickPCl |
BuickRAM o

7. Select PolarPro for the Device Family, QL1P100 for the Device, and PF144 for the Package.
8. Click OK.
The Schematic Editor is displayed.

+ 4 schematic Editor - (Untitled) - Sheet 1 i ] 4|

File Edit Yiew Add Tools DRC  Simulation ©phtions  Help

DR 8| s[mel o 2o RlFF #8 v 2

T 0] =
£ PR e
e
Sul 4 F
| ] o

O

O | g5

< & of

Select A Command.

You will create the schematic. But first, you must create the lower level as described in the
following.
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3.2.1.1 Adding Symbols

To add symbols to the schematic design:
1. From the Schematic Editor menu bar, select Add>Symbol.
The Symbol Libraries window is displayed.

2. In the C:\ pasi c\ LI B\ Pol ar Pr o\ FF library, select the DFFC symbol and drag it onto the
workspace. Left-click to place it on the workspace and left-click to release your selection.

: Symbol Libraries X

Library

C:hpaszichLIBAPolarProtAMD ﬂ
C:\pazichLIBAPolarProhCCM

Symbaol

—CLRE

=
I

[X]
OFFC

ikfrpc =l

3. Continue to add symbols until the schematic looks like the following schematic.

See “Adding Symbols” on page 6 for more detailed information.

—[CLRE

5
oz t
Dz ﬂ_ﬂ —E K=
o OFFT

3.2.1.2 Connecting the Symbols

To add wires to connect the symbols:
1. From the Schematic Editor menu bar, select Add>Wire.

The status bar line reads: Wre - Cick or Drag to Begin Wre.
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2.

Add wires until your schematic looks like the following arrangement.

CLR

5
:Q e
D20 1] ]
:‘ J}Fmﬂ OFFC

NOTE: To delete wires, select Edit>Delete and click on the wire to be deleted.

3.2.1.3 Adding Net Names

To define the net names.

1.

From the Schematic Editor menu bar, select Add>Net Name.
The status bar line reads: Net Nane - Enter Net Nane =.
Type: CLK.

Press Enter on the keyboard.

The status bar line reads: Net Name - Place Net Nanme Flag 'CLK - Shift Key to
Renane.

Position the crosshairs of the cursor on the end of the clock wire created above and click.
This places the CLK flag at the end of the selected wire.
Add the net names, CLR, @, Q1, and @ as shown in the following arrangement.

CLR

CLE

CLR

oo 5 L
o1 i
D20 1] 1] 0z
[ Tl OFFC

3.2.1.4 Defining Ports

The primary inputs and outputs of the schematic must now be marked with I/0O markers.

1.

From the Schematic Editor menu bar, select Add>I/O Marker.

The status bar line reads: Sel ect Net Nanme Flag on End of Wre. The /O Markers
window appears.
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3.

2.1.4.1 Adding an Input Marker

To add an input marker:

1.
2.

Click the Input option in the I/O Markers window.
Position the crosshairs of the cursor at the end of the clock wire and click.

This places an input marker on the CLK flag.

NOTE: To create an I/O marker, the net name flag must be placed at the end of its wire (as
opposed to along the length of its wire), as shown in the figures above.

Repeat this operation for the CLR, Q0,and Q1 flags. All three input markers can be added
in one operation by dragging a rectangle around the three net names.

=N R
" Mone
TR &+ |nput
~ Output
" Bidir 8 ]

R : —
Dzi0 ﬁj\,‘)—’i O B
s st OFFC

3.2.1.4.2 Adding an Output Marker

To add an output marker:

1.
2.

Click the Output option in the I/O Markers window.

Position the crosshairs of the cursor at the end of the output wire on the Q2 flag, and click
to create the output marker.

3.2.1.5 Saving the Schematic

To save the schematic:

1.

2.
3.

3.2.1

From the Schematic Editor menu bar, select File>Save As.
A dialog box prompts you for the name of the file.

Browse to C: \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL and type: BBI T2. sch.
Click Save.

.6 Creating a Symbol

To make a matching symbol for this schematic:

1.

From the Schematic Editor menu bar, select File>Matching Symbol.

You now have a symbol for this schematic to also use in other schematics.
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3.3 Creating a VHDL Counter

You will now create a VHDL counter as shown. You will combine this counter with the top
level design.

[ project_1 - Mentor Graphics Precision RTL Synthesis - [MHDL .YHD] -0 x|
B Fle Edit Wiew Tools ‘Window Help -3 x|

[oeea||sme|cx |0 ma|aa ||z v

re——]

Library iees;

|»

SE ieee.=td _logic 1164.all:;
ISE ieee.=td_logic unsigned.all;
Entity whdlentd IS

PORT (clr. clk: IN =td logic:
q. OUT =td_logic_wector(3 downto 0)):

EHD vhdlcntd:
ARCHITECTURE whdlcntd_arch OF whdlentd IS

WHOLCHTS SIGHAL count: =td logic wector (3 downto 0);

—Jalr
—one  aEC= |:> EEGIN
2

PROCESS (clr. clk)
WHDL Counter

BEGIN
IF {clr = 'l') THEHW
count <= "0000":
ELSIF (clk = '1' and clk'EVENT) THEW
count <= count + 1;
ERD IF:

q <= count;

END PROCESS:

END vhdlcntd_arch; -
[« | 3
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After finishing the design, save the file as VHDLCNT4. VHD in the M X_VHDL folder.

2%

Savein: | {2y Mix_VHDL x| @ cF ER-

File name: WHOLCHT4MHD j Save

Save as type: WHOL Files [*.vhdl;* vhd;® hdl.* vho] Cancel |
el

Next, you will combine the schematic and . vhdl counter to form the top level design.

3.4 Creating the Top Level Design

3.4.1 Opening a Schematic

1. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the i:__)-é
icon.
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The Open window is displayed.

"4 Schematic Editor - (Untitled) - Sheet 1
File Edit Wiew #add Tools DRC  Options Help

Lok in: | {3 MIX_vHDL x| = ®Eck E-

BEITO.5CH
BEIT1.5CH
bhit2 sch
BEIT3.5CH
EZBIT.5CH
rixedtop.sch

[ scHonT4,5cH

File name: ISEHENT#.SEH j [Spen I
Filez of tupe: ISchematic Files[* sch) j Cancel |

2. Browse to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL\ .

3. Select SCHCNT4. SCH and click Open.

www.quicklogic.com © 2008 QuickLogic Corporation



QuickWorks Tutorial User Manual - Release 2008.2.1

Mixed Schematic/VHDL Design

The Hierarchy Navigator window is displayed.

BBITO
[CLR CLR
CLK > CLK
BITO

Qo - 210] 4

R
CLR
CLK 01 il 4
an
BIT1

—n _ Q2] A

o

Place Missing Symbnl
BBITZ Above

BEIT3
CLR

Q0 Q3 Q3] 4

4. From the Hierarchy Navigator menu bar, select File>Edit Schematic.

The Schematic Editor is displayed.

+ 4 schematic Editor - (Untitled) - Sheet 1
File Edit %ew add Tools DRC  Simulation ©ptions Help

=101 %]

DR 8] sme = 2ok RRmR #8 v 2

2 el
£ | oo =5
e
kRS
| du] &
0

O

A] [

Select A Command.

ot
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5. From the Schematic Editor menu bar, select Add>Symbol and select the bbit2 symbol that
you created earlier. Drag it to the location shown below. Left-click to place the symbol.

BBRITO
ELR BUR. e oMo R[3:0] >
CLK 3 CLK
BITO
x
BEITA Library
CLR o
CLK o1 _
20 C:ApazichLIBS\PolarProsaDDER
BIT1 C:wpazichLIB\PolarProhamD
C:pazichLIB \FPaolarProhCOM ;I
] ) o Surnbaol
BEITO
BEIT1
T, bhit2
Fisiss TieeTag, Simbel bbbtz .|
BEITZ Above BEIT3
EZRIT
BBITZ
CLR
CLK
o0 a@a—©
1
[l
BITZ

6. Select File>Matching Symbol to create a matching symbol.
7. Select File>Open and double-click on M XEDTOP. SCH.
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8. Select Add>Symbol and add the schent4 symbol from the Local Library.

chematic Editor - bcount4 - Sheet 1

File Edit Wew Add Tools DRC  Simulation  Ophions  Help

=10]x|

Ds(E| & $[mel = 200 QR =#@ | 2

FALDCLR

“ E ICLR

TRPAD
PADCLK CLR

Q0

PADD

x

Q@

—EI

-]
CHRFPAD [

BEITA1
CLR
CLK 1

Q1

QUTFAD

A1

=

Q1]

Qo

BRITZ
CLK
CLR

[y

oz

QUTFAD

PADZ

x

Q=]

Qo
rh |
12

BBEITZ Above

Add hissing Symbal

BRITZ
CLR
CLK
Qo Q

oz

QOUTFAD

FADZ

=

O[]

PR}
oz
11

Kl [

Select A Command.

QUTFAD
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3.4.2 Adding a New Block Symbol
In this section you will create a symbol for the VHDL counter and add it to M XEDTOP. SCH.

1. From the Schematic Editor menu bar, select Add>Generate Symbol.

+ 4 Schematic Editor - mixedtop - Sheet 1 N [= |
File Edit Wiew | add Tools DRC  Simulation  ©ptions  Help

DE|E| & wie B 0| lem ## v

L
Mek Mame F4 =
Expanded Bus Mane ﬂ
Bus Tap
IiD Marker Al

Symbal, . Fz
Mew Block Symbal, .

ELE>—  Instance Mame !

brc unter

SCHRAD
S0[E:0] =

OPADg

Circle
Line Zkrl+L
Rectangle

Text Crl+T T

[=]s

OPADG

2. To create a symbol for the VHDL counter, type exactly as shown in the following dialog
box.

Symbol Generator x|

YHOLAYernilog File Mame: I':3'\PESiC'\dESiEIﬂ\P'I"afPTD_ _I

Entity/Module Mame: | vhdlontd]

Generate Sym I Cancel |

3. Click Generate Sym.
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4. When Add Symbol appears, drag and drop the symbol as shown.

15

CHPAD
12 SCHCHTS SCHPAD
CLR _ S0[30]
ICLK aE:0] 50— FoouTED):
Lk = CLE EaliaN
E—{ - - " e
CHPAD

Schematic Counter

WHDLCHTS WRPAD
it o YBEA [ N7 genuTEds
ok q[3:0] | T QoUT[E0
OFabdg

WHDL Counter

5. Select File>Save to save the file.

3.5 Exporting the Schematic to VHDL

In this section you will export the schematic you have created to VHDL code. Then, you will
use the code to do pre- and post-layout simulation.

3.5.1 Opening the Schematic

1. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qé
icon.

2. Select M XEDTOP. SCH and click Open.
The Hierarchy Navigator is displayed.

3.5.2 Exporting to VHDL

1. From the Hierarchy Navigator, select Tools>Export QuickLogic.
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2. Select all the options shown below and click OK.

Metlist Information ]

Design Mame:  mixedtop

— Metlizt Format
' EQIE " Wenilag f+ YHDL
— Device and Package
Device Family | PolarPro j
Target Part:  GQLTP100 Target Package; PF144

PS 256
GLT1POYE

— Device Description
PolarPro part, 0.18 micron process

144 pin plastic Thin Quad Flat Fack [TQFF)

™ Backup Previous "W aveform File

[T Display Buses az [L:H] inWaveform Tools

[™ Preserve Schematic Stucture through Senthesis
v Precizion Syntas Check:

k. I Cancel |

3. In the Pre-layout Information dialog box, click Done.

Pre-layout Information

Metlizter version: SBBETA
File created:  MIXEDTORWHD

Mumber of mezzages: i

WiEw messages | Daone I

www.quicklogic.com
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4. To verify that M XEDTOP. VHD has been created, browse to the folder
C. \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL.

EN MIX_YHDL - Microsoft Internet Explor O] x|

J File Edit ‘Wiew Favaorites Tools  Help |

J s Back * = = | ‘Qisearch | [ Folders & @History >
|Address | CilpasicidesignTUTORIAMI v 7 | @ Go | | Links

Folders w | | Mame [ |
-] newl N %] mixedtap. vtr
-] Mol @mixedtnp.vhh
B Pad_synp %] YHDLCIT4 ¥HD -
=1 pasic .
-] cwright Emac =.vhd

: ) =
-] design 8] mixedtop. tre
: [?l mixedtop.scp
a vhdlents, svm

B e ] |Bshentt.sym .
Jq | Sl ,

Type: WHD File Size: 6.85 6,59 KB A My Computer v

3.6 Pre-Layout Simulation Using Active-HDL

In this section you will use m xedt op. vhd to do a pre-layout simulation using Active-HDL.

3.6.1 Starting Active-HDL

To launch Active-HDL.:
1. Select Start>Programs>Active-HDL.
Active-HDL is launched and the Getting Started screen is displayed.

2. Click Cancel.

3.6.2 Creating a New Design

To create a new design:
1. From the Active-HDL menu bar, select File>New>Design.

© 2008 QuickLogic Corporation www.quicklogic.com
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The New Design Wizard screen is displayed.

New Design Wizard x|

How would you like to create dezign resources?

_\' " Add existing resource files
" Import a design fram Active-CAD

% Create an empty design

!:’LI-:I“J i

"/mm

¢ Back I H?g-:t) I Canicel

i

2. Select Create an empty design and click Next.

The following screen is displayed.

Mew Design Wizard ; ; x|

it Specihy addbional nformabon about the new design:

“3%  Implementation took
| QuickLogic QuickWiorks Implementation |
E[::'qpasic‘mpde bl
Default Family | QuickLogic Eclipse =l
Block Disgram Corfigurstion: [Default HDL Language |7
Defaul HDL Language:  [vHDL |
< Back | MWext = | Cancel |

3. Populate the screen as shown, and select Default HDL Language (VHDL) option.
4. Click Next.
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The following screen is displayed.

MNew Design Wizard x|

Specifty basic information about the new design.

Type the design name:

Icounterl

Select the location of the desian folder:
Ic: Sy Desighshcounter

Browse. .. |

The name of the default working library of the design;

Icauntet

The name specified here will be uzed as the file name for the
library filez and as the logical name of the library. rou can
change the logical name later on.

¢ Back I Mest » I Cancel

5. Type the design name and location of the design folder.
6. Click Next.

The following screen is displayed.

MNew Design Wizard x|

The new dezsign will have the following specifications:

Dezign name: counter ;I

i o

Dezign directory:

c:hmy_desighshcounter

I™ | Comipile source files after creation

Cancel

< Back T

7. Click Finish.
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The Active-HDL screen is displayed.

4 Active-HDL 6.3 (counter ,counter) - Design Flow Manager =101x]

File Edit Search “iew ‘Workspace Design  Simulation  Tools  Window Help I

oA ([EFEOoOREEHTOR O LS8 rm>

-

|T|:|p—LeueI selection

0| Unsorted

[ Workspace 'counte

FHgE counter
|:$|: Add New File E— | . ;Eicrﬁtflﬁi'}mﬁ“-
counter library ————
4| | ]
[ Files /$#Stru... 9Res... |

B Console

| o ms
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3.6.3 Adding a New File

To add new files that where not added during the New Design Wizard process:
1. Double-click on Add New File and the following dialog box opens.

% Active-HDL 6.3 {counter ,counter) - Design Flow Man

5

File Edit Search Wiew ‘Workspace Design  Simulsktion Tools  window  Help
[ @-2U|ge e B BOLEEMTOR @ oS8

N = =

|TDp—LeveI selection j add New File
Ol Unsarted Empty Files | wizards |
Workspace 'counte - -
counter 1> @
&j{: Add Mew File WHOL Sowrce Block Diagram State Diagram  SystermC “erilog Source
i Code Source Code Code
counter library
<] | 2
[ Files /8 Stru._ ;[ gRes../ [ MNew Empty File:
Marne:
> dd Evisting File |
B Console
OF. | Cancel |

2. Click on Add Existing File.

3. Navigate to c: \ pasi c\ spde\ dat a, select macros.vhd (or macros_pp.vhd for PolarPro
devices), and click Add.
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3.6.4 Compiling the Files
To compile the files:

1. Right-click on marcos.vhd and click on Compile.

ITDp—LeveI selection j

0| Unsorted =

[ Workspace 'cour

HiEEl counter

':@R Add New File

FErmacros.vhd i
4 r Qpen

@ B ,-“?Stru ,.'E:‘]R; Exclude from Compilation

Remaove
- . Add File to design
o Desian Compilation Crder, .

& Compile

>
B Console B analyze

2. Right-click on Add New File.
3. Select Add Files to Design.

0| Unsorted E FSh

E Workspace "counte

gl counter !

Mew

. “8 Add Files ko Design...
counter libra & Compile Al
5 Create Mew Folder

Clear Implementation Data

J il

4. Navigate to C: \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL, select VHDLCNT4.VHD and
mixedtop.vhd, and click Add.

5. Right-click on VHDLCNT4.VHD or mixedtop.vhd and select Compile All.
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The Active-HDL Design Browser should look as follows:

I @yrmixedtop (schematic)

Unsaorted

EHigsl counter
g Add Mew File
Jfmacros,vhd

JYHDLCMT4, YHD

3.7 Setting the Top Level Design

3.7.1 Setting a Design as a Top Level Design
In this section you will set mixedtop as the top level design and create a test waveform for it.
1. Click on the plus sign (+) to expand mi xedt op. vhd.

2. To set the design as top level right-click on mixedtop and select Set as Top-Level.

| Bmixedtop (schematic) |

Insnrted B
&/ macros.vhd

&/ WHOLCMT 4, vhd

-+ &/ mixedtop,vhd

~@ bhitl (schematic)

~@ bhitd (schematic)

~@ bhit2 (schematic)

~@ bhit2 (schematic)
schematic

Eﬁx Wiews Source
Set as Top-Level

B3 Generate TestBench. .. —

A Co-Simulation Wizard For Simufink, .
Add Mew Architecture, .. _ILI_
Edit Svrbol

Copy Declaration Chrl+C

BESOUFCES
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3.7.2 Creating a Test Waveform

To create a test waveform:

1. From the Active-HDL toolbar, click on the Waveform Editor 2% icon.

3.7.3 Adding Signals
To add signals:

1. After placing the cursor in the window as shown below, right-click and select Add Signals.

@ Active-HDL 6.3 {counter ,counter) - Waveform Editor 1 - |EI|£|
File Edit Search Wiew ‘Workspace Design  Simulakion  Waveform  Tools  Window  Help < owm o=

[ Ba-EH zn e | [ @F oK EENYOHm D 528 rm>
[t mRlvafQshQaaQ&[mwn”

|ami}{edmp (schematic) j ENT |‘Jalue |Sti... 120 . 40, ED 8D, DS

OlUnSDrted ;I S0/ Stimulakars, .. T
_a bhitl {scher add Signals. .. Chr+-I
~E bbitd (scher ez Sitnals

_a bbit3 (acher Split Signals

~E bbit2 fscher
~E mixedtop {

Insett Emply Raw

Create Expression Sianal

ik ChrlH-
B schontd fsch -
}[r‘ Capy Zhrl T
[+ counter librar.
= B2 paste CEr
LI—I > HideShaw
[ Files /$#Stru.. [gRes.../ %}g % Delete Ficliclie

Zlear Wavertarm

o # ELEREAD: Elasboration
o # ELBREAD: Elaboration Compare selected

>
dh Eind... ChrlF

Console
E Yiew Declaration

Add signals ko waveform Yiewyin Datatlow o
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2. Select CLR, CLK, SQOUT, VQOUT. Click Add and then Close.

1 Add Signals

B B B ke S

|/

10 obiect(s)

I arme

[~ Save view information

FHE Root : mixedtop [schematic)

1k 5 : vhdlcntd [vhdlcntd_arch)
1k 15 schontd [zohematic)

1k YPAD : opadd [schematic)
1k SCHRAD : opadd [zchematic)
1k CLEPAD : ckpad [zchematic)
Tk CLRPAD : ckpad [schematic] hd

= WEauT

n.rgg

IInhavailable
IInavailable LI
Add Close |

3.7.4 Opening Simulators

To open simulators:

1. Select the simulators you want to open (in this case CLR and CLK), right-click, and select

Stimulators.

B YROUT  Merge Signals

W|
© SU0UT @ B s onals. . Chrl+

Clear \WaveForm

Split Siamals
a4 cut Chrl+
Copy Chrl+C
2 Easte (Erl Y
7 Delete Dl
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3.7.5 Defining the Frequency

To define frequency:

1. Select the CLK signal, select Clock, click in the Frequency field, type in the frequency
(20 MHz in the example below), and then click Apply.

Signals | Hu:utkeysl F'reu:lefineu:ll

Signals:

Type:

[ Dizplay paths

Clack,

fo

Farmula

010
110

Vali» | Acly |

2 x|

Forces a clock pulse of a zpecific frequency and
duty cycle

a—0fs  |ee——50ns |

Frequency: [200Hz

0]

Strength: I Owerride i I

3.7.6 Defining a Formula

To define a formula:

Cloze

1. Select CLR select Formula, and type the text shown below.

Signals | Hotkeys | Predefined |

[ Display paths

Signals: Type:

| Name | Twpe |

I CLK
T I

Formula

010
110

f

2|

Forces a waveform defined by a texstual formula.

value: I'l— tirme: offset: IF

walue: ID— tirne affset:

walue: I— tire offzet: I—

repeat above sequence every: I—
et i

farmnat.
‘Jalunll ﬂ[%J Strength: IEI\-'erride vI

Cloze

2. Click Apply, and then Close.

www.quicklogic.com
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3.7.7 Initializing the Pre-Layout Simulation

To initialize simulation in the Waveform Editor screen:

1. From the Active-HDL menu bar, select Simulation>Initialize Stimulation.

3.7.8 Running the Pre-Layout Simulation

To start running the pre-layout simulation:

1. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

» NWE «“

Qaiy & e q
The output of the waveform counters are displayed.
|t BERlvxfQsly ea>
|Hmixedb:up {schematic) j Mame Wa.. | Stimul... |+ 00 2000 300 s
{F mixedtop (schematic) - =CLR 0 iFomula —
T I6 : vhdlcnts (vhdlonts_arch) =CLE 1 :Clock
k15 : schontd (schematicy © 5Q0UT iC 142 A3 i NE aE A7 )
Tk vPAD : opadd (schematic) © yEauT iE I

1

Tk SCHPAD : opadd (schematic) » |

| »

-

Marme + |Value ﬂ|
B CLK ]
B CLRE 1

° SOOUT L

K1 | _>I_I |
[Z] Files ;gStructureEResnu...

o Selected Top-Level:
>

mixedtop [(Schematic)

B Console

Use the zoom tools in the toolbar to view the waveform.

2. After completing the simulation, exit Active-HDL.
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3.8 Post-Layout Simulation Using Active-HDL

To perform a post-layout simulation for the design you have just created, you need to
synthesize to get the . vhq and . sdf files:

3.8.1 Starting Synthesis

To start the synthesis tool Mentor Graphics Precision RTL:

1. From the SpDE menu bar, select File>Import Using Precision RTL, or click the Import
Precision E icon.

The Open window is displayed.

3.8.2 Running a Design in Precision

There are two ways to run a design in Precision, the first is as follows:
1. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL\ .
2. Select VHDL files (*.vhd) from the Files of type pull-down menu.

open 2 x|

Laok in: | ‘=3 MIX_VHDL -] & @ ek E-

= [rnizedtop, «hd
whdlent4, vhd

File name: Imixedtnp.vhd Upen

Files of tupe: |\J‘HDL file [* whd] j Cancel |

7

3. Select i xedt op. vhd and click Open.

112 www.quicklogic.com © 2008 QuickLogic Corporation



QuickWorks Tutorial User Manual - Release 2008.2.1

Mixed Schematic/VHDL Design

The Precision RTL Synthesis screen is displayed and automatically a . t ¢l script is
generated to create a project file.

& project 4 - Mentor Graphics Precision RTL Synthesis - [Design Center]

] Fie View Tools Window Help

=18 x|

IE= e

Y bR o o

ICALICUL K SR

—_———
Editor
Project

Dusckd ogie - PolarPro : GLIF100 - -4 PS25S6.

Proect Fides

Design Hierachy

H

hickd Input Filez

= 2] Project projedt_4
i= 4 Impl impl_1 {unsaved)
i# . Irput Flles
) Constraint Fles
_;iwm
(20 Macro Fles
= Qutplt Fles

] Log File
RTL Schematic
Technology Schematic
1] Area Repart
ﬁ'rm Repart
RTL Constraints Report
3 Tech Constrants Repor

= 4 mixedtop (INTERFACE JRTL)
58 Clocks
= Ports
B 0 Mets
- Irstances

[Inpis Directory: ... \MIX_VER]

. Select the Design tab on the left side of the Precision RTL dialog box.
. Click Add Input files to add the VHDL file.

. Click Setup Design.

a. Select the desired product family from the Technology menu.

b. Select the device from the Package menu.

c. Select the device Speed grade from Speed menu.

. Click Compile to compile the VHDL design files.

. Click Synthesize to complete the design synthesis.

If there are errors, view the transcript window.

. Select File>Exit to quit Precision RTL and load the generated EDIF file using the SpDE

tab.

© 2008 QuickLogic Corporation

www.quicklogic.com

113



Mixed Schematic/VHDL Design QuickWorks Tutorial User Manual - Release 2008.2.1

The following is an alternate method of running a design in Precision RTL.:
1. Navigate to the default directory C: \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL\ .
2. Select TCL files (*.tcl) from the Files of type pull-down menu.

open 2 x|

Laok in: | {3 MIx_vHDL <] « @ ok -

rixedtop, kol

File name: — |misedtop.tcl Open

Files of twpe: |T|:L files [# tel) j Cancel |

4

3. Select i xedt op. t ¢l and click Open.
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The Precision RTL program is displayed and automatically generates the EDIF.

Editor I GuchLoge PaPio. aip1. & piiks
Froject Project Files Design Heraichy
Dealg -3 Project project_1 = 4k minsctop (INTERFACE SRTL}
=1 Vool iapd I (s vid) B ] Chocks
M- gk Fles: o Parts
[0 constraint Fies - 0 Mats
24 Script Files +  Instances
I it kel
(=3 Macro Files
(-123 Cubput Files

Log Fike [ Infos: 7 ]
RTL Schematic

Tehnology Schemata
Lrea Report

- Tiemirey Rt
RTL Congtraints Report

Tech Corefrainks Rsport
F3H Raport

micedbo, =cf

Cuickrorks Command Scrigh

Dogign Analbysis

SpDE i Tianscipt A Desgn Corter|

Raady | Input Direckory: . \TUTCEIALTALY_VERT, &

3.8.3 Running a Design in SpDE

If the EDIF netlist is generated by loading HDL in Precision RTL, follow this step to load the
design:

1. From the SpDE menu bar, select Tools>Run TCL Script... (*.tcl generated by Precision
RTL).

This automatically runs all the tools and generates the . chp file.
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If the EDIF netlist is generated by running . t ¢l (generated by the schematic editor), the
EDIF netlist is automatically loaded into SpDE after exiting from the synthesis tool. The
Retarget Device screen is displayed.

Retarget Device il

Y'ou can retarget the design to a different desice wzing this dialog.
Pleaze note that target device should be compatible for wour design
and the resources used.

— Retarget Device and Package

Device Famiy: | |

Target Dewvice: QLTPI00 Package: P5256

PF144

k. I Cancel Help

2. Select the Device Family, Target Device, and Package and click OK.

The Preliminary Timing screen is displayed.

Preliminary Timing - mizedtop - gl1p100-8P5256C il ) |EI|E|

J5 k.5

i . .
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3.8.4 Setting Options for Back Annotation
To set options for back annotation:
1. From the SpDE menu bar, select Tools>Options.
The Options window is displayed.

x|
Load/S ave | Logic Optimizer | Placer/R outer
Delay Modeler Back Annotation | Device Programming
—Fix Placement————— Sirnulatar:
[T 140 Cells Model Techital 2.0 ﬂ
i QuickSim |1
[ Elip-Flops Synopsyz Y55 YWital 3.0
Yerilog
™ BaM Cells YWiewSim
Yital 3.0 Compliant
I ECU Eells
[¥ Header File waming

k. I Cancel Save Setting Help

2. Click on the Back Annotation tab.
3. Select Aldec VHDL in the Simulator window.
4. Click Save Setting and then click OK.

3.8.5 Selecting and Running Tools

To select and run tools:

1. From the SpDE menu bar, select Tools>Run Selected Tools, or click the <% icon.

The Run Tools window is displayed.

x
Auto Place & Route Fozt-Lapout Tools Fre-Programming T oolz
v EJ____EVEH Logic Optimizer ¥ Delay Modeler [T Sequencer
¥ Timing Criven Placer ¥ Back-fnnotation
¥ Eouter
Bun Cancel | Help

2. Click Run.

After the tools have run, a report is displayed.
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3. Verify the creation of the ni xedt op. vhg and ni xedt op. sdf files in the in
C. \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL.

As described in the following sections, next you will use the . vhq and . sdf files to do a post-
layout simulation on your design.

3.8.6 Starting Active-HDL

To launch Active-HDL.
1. Select Start>Programs>Active-HDL.

Active-HDL is launched and the Getting Started screen is displayed.
2. Click Cancel.

3.8.7 Creating a New Design

To create a new design:
1. From the Active-HDL menu bar, select File>New>Design.

The New Design Wizard screen is displayed.

New Design Wizard x|

How would you like to create dezign resources?

w0 Add existing resource files
" Import a design fram Active-CAD

% Create an empty design

!:’LI-:I“J i

"/mm

¢ Back I H?g-:t) I Canicel

i

2. Select Create an empty design and click Next.
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The New Design Wizard screen is displayed.

MNew Design Wizard i 5 X

__jf By

i : Specify additional information about the new design.

— Synthesiz tool;

i
i —Implementation tool;

| =
| C

IDuickLDgic Guicki orks Implementation j
IE:\pasic\spde
Drefault Family; IQuickLogic Eclipse j

: !:hl;ﬂ--' s Block Diagram Configuration; IDefauIt HODL Language j
o i I—J/
Diefault HDL Language: I\IHDL j
< Back | Mewt > | Cancel |

3. Populate the screen as shown, select Default HDL Language option.

4. Click Next.

The New Design Wizard screen is displayed.

New Design Wizard

Specifty basic information about the new design.

Type the design name:

Icounterpost

Select the location of the desian folder:
Ic:'\my_designs'\

Browse. .. |

The name of the default working library of the design;

Icauntetpast

The name specified here will be uzed as the file name for the
library filez and as the logical name of the library. rou can
change the logical name later on.

¢ Back I Mest » I

Cancel

5. Type the design name counterpost.

6. Click Next.
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The New Design Wizard screen is displayed.

MNew Design Wizard x|

The new dezsign will have the following specifications:

Dezign name: counterpaost ;I

i o

Design directory:

c:hny_deszignzh,
!:’l-_l-_’lr.n..tw-l-r

grrurrean

I” | Comipile source files after creation

¢ Back Cancel
7. Click Finish.
8. The Active-HDL screen is displayed.
& Active-HDL 6.3 {counterpost ,counterpost) - Design Flow Manager = |E||5|

File Edit Search WYiew ‘Workspace Design  Simulation Tools Window  Help

R IET N R e

F
.

|T|:|p—LeveI selection j

Ol Unsorted

Workspace ‘counterpo:
counterpost
&% Add New File

Flow Settings
counterpost library

1] | | 2 | LlJ
2 Files /¥ Struc... T3Reso... :

B Console

| hmms
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3.8.8 Creating a Library

To create a library:
1. From the Active-HDL menu bar, select Design>Create Library.
The New Library Wizard is displayed.

Mew Library Wizard

Thiz wizard will create a new design library

Type the name aof the libran:

Iqlprims

The name zpecified here will be used az the logical
hame af the libram. 'ou can chanage the lagical name
later on.

Select the location of the libran files:

i IE:'\M_I,I_D esighs

Browse. .. |

L rrvare- i |F you want ko compile zome files inta the new libramy
now, leave this check box unzelected.

ot
Cyktaasae ' [T Create empty libram

¢ Back Ne:-cr\z Cancel
i

2. In the space provided, type in gl pri nms and click Next.
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3. Click Add Files.

MNew Library Wizard x|

Select zource files ta be compiled inta the new libran.
Y'ou can zelect HOL zource filez, block diagram and
ztate diagram files.

The following files will be compiled into the new librany:

Path | Contents |

." u{th”w _ .ﬁ.dﬁlles... |

< Back I [ [=E | Cancel |

4. Browse to c: \ pasi c\ spde\ dat a and select qlvtl95.vhd. Click Add, Next and then Finish.

Add Files to Library llil

Loak im: Ia data j - ¢ Ef-

=] QL7100.BIM %] qlprim, v T|raml024x2_25ums %] rams
QL7100,DEY %] qlprim-25.v %|rami0z4x2_2Sum.vhd  [%]rams
QL7 160,6IM @ glprim-original v E ramlzex18_25um. v @ ranns
QL7160.DEY GLS2016.BIN %|ram1z8x15_2Sum.vhd  [%]rame
%] qlbufF. v QLS2016.DEY %] rami2gxg.y =] ramt
@ qlbuff. whd E raml28x3,vhd E rame
QLM4032, BIN %] qlvtIa5-25. vhd | ramzSexd v %] serd
QLM4032, DEY %] glvtioS-originalvhd  [] ramz56sct,vhd %] serd
QLMIPS.BIN @ qriipsesp, v E ramzo6x9_2aum, v E serd
QLMIPS,DEY @ qmipsesp, vhd E ramzSexd_zSum.wvhd =] serie
4] | i

File name: |q|vt|E|5.~.fhl:| -‘5-33 I

Files of type: I,-‘.‘-.II Files [=.%) j Cancel

Open as: I T Auta j V¥ Make local copy
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3.8.9 Adding Source Files

To add source files to the Design Browser in Active-HDL.:

1. Right-click on Add New File, browse to C: \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL and
select mixedtop.sdf, and click Add.

2. Right-click on Add New File, browse to C: \ pasi c\ desi gn\ TUTORI AL\ M X_VHDL and
select mixedtop.vhq, and click Add.

3. Right-click on mixedtop.vhq and select Compile.

4. To set mixedtop as Top-Level, click on the plus sign (+) to expand mixedtop.vhq, right-
click on mixedtop, and select Set as Top-Level.

J & =R
|Hmi}{edmp {arch_mixedtop) =l entity BB
= For
OlUnsurted 3
workspace 'counterpost’: 1 design(s | |[*
5
i. £
E iuunterpust 5 attrib
s Add MNew File 7 attribut
8 mixedtop.sdf = end mixed
1 BEJ mixedtop.vhg ?D
B config_mixedtop B} View Source
wid " tlib £l Set as Top-Level
counterpost ilbrary E Generate TestBench, ..
4| @. Cio-Sirulation Wizard For Simulink. .
= Files /8% Structure ;L Add Mew Architecture..
Edit Symbal

° # ELEREAD: Elaboration Copy Dedaration Chrl4C
o ELBREAD: Elsboration

Capy YHOL Instantiation

R Copy Yerilog Instantiakion

3.8.10 Selecting SDF Options
To apply the setting for the . sdf file:

1. From the Active-HDL menu bar, select Design>Settings.
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The Design Settings dialog box is displayed.

21

Verilag PLI | EDIF | Cade Coverage/Profiler
General WHDL SDF | Sirnulation I Trace/Debug I Werilog

Files - Region

! b aimnal YVes

Ok I Cancel Spply

2. Click on the SDF tab.
3. Change Load to Yes and Value to Maximal.
4. Click Apply and OK.
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3.8.11 Viewing the Post-Layout Simulation Output Waveform

The steps for running the post-layout simulation are similar to running the pre-layout
simulation. Repeat the steps in Section 3.7.2, “ Creating a Test Waveform,” on page 108
through Section 3.7.8, “Running the Pre-Layout Simulation,” on page 111. The output

waveform sh

ould look as follows.

File Edit Search Miew Design Simulation  Waveform Tools  Help
[ B-EH =9 | @80T OH @ LS Ml
Desigl | BR|lvx| Qs n|QaQaQE
Iamixedtup {arch_mixedtop) j M ame W alue v BDL o W0 o /0, oD g
Name - G LS L I M N S e
EHE Rootk : mixedtop (arch_mixecj o CLR 0 —|

VPADQQL4_IOSBQFRAG_ e S00UT B V60 I,

YPADOOLS_IOS7OFRAG.

VPADQOLZ _TOSeFRAG_ .. WLOUT (B w1 }{2 }{3 ]{4 3

YPADQOLL_IOSSQFRAG.
IOS1QFRAG_IC : p_buf (:
SCHPADOOLS _IO490FRE

SCHPADQQLE_IOdrSQIjj
| 3
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Chapter 4
Verilog-Only Design Tutorial

This tutorial describes the Verilog HDL design flow. For more detailed information, refer to
the Design QOverview chapter of the QuickWorks User Manual and the Precision RTL User's
Guide included with QuickWorks.

This chapter contains the following sections:

e “Functional Overview” on page 127

e “Creating a Test Waveform” on page 128

e “Pre-Layout Simulation Using Active-HDL for Verilog” on page 130
e “Post-Layout Simulation Using Active-HDL” on page 136

NOTE: This tutorial assumes that you have a working knowledge of Microsoft Windows. Experience
with Verilog will help, but is not required.

4.1 Functional Overview

Figure 4-1: Verilog-Only Design Flow

HOL Editor
{w, th) —# [Prelayout Simulation

.'. 3
Precision

SEDE

¥
Fostlayout Simul ation

{Actve HDL)

This tutorial will walk you through a complete Verilog HDL design. The design you will
implement is the RAS/ CAS state machine for the DRAM controller described in QuickLogic
Application Note 5 (QANS) at http://www.quicklogic.com/images/appnote05.pdf. You do
not need any knowledge of this application note to make use of this tutorial.

For Verilog-only design flow use the Verilog-HDL designs located on the default directory at
C. / pasi c/ desi gn// TUTORI AL/ VERI LOG DRAMCTRL. V.

You will use Active-HDL to run a functional simulation and to view the results. You will then
use SpDE to optimize, place, and route the design. Last, you will re-run the simulator to
perform a post-layout or timing simulation.
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4.2 Creating a Test Waveform

Before you can run a simulation on your Verilog design, you need to create input vectors
(referred to as a test fixture or test bench) for your design. Although the Waveform Editor can
be used to create these vectors graphically, you can use any simulator to create your own test
fixture.

To create a Verilog test fixture:

1. From the Active-HDL menu bar (with the dr anctrl . v design file displayed in the active
window), select Tools>Generate Test Bench.

A new file is created, dr anct r | _TB. v. This file can be used as a template to easily add input
stimulus for your Verilog design. The newly created test bench for your design should now
be displayed in a new window as follows.

4 Active-HDL 7.2 {TEMP DRAM_CNTRL) - cymy_designs!, TEMP}DRAM_CNTRL! src TestBench _TB.v o =] £
File Edit Search Wew ‘Workspace Design Simulation Tools  window Help fow ox

=Ra—" soa:ﬁ\sfl_ps:zn:z:gml_wmem@@@\ b Bl B 1000s 27

1

e = EE F| e ;=|@Mw\:5u-n\-\@”
ITDp—LeveI selection j J é{:. ‘ 2] ‘ K7 Tu | MI J n R |
o |ursorted =1 j
Workspace "TEMP": 1 ¢ 52 ) |
=i DRAM_CNTRL 53 A4 Unit Under Test port map
3 ! =R dramctrl UUT |
Fg% Add New File
1 BHE ) dramctrl :2 3 risei ErTSE;: #
.clocki{cloc
M TestBench !
P 57 .ref reguest (ref redquest).,
- &/ drametrl_TE.v 55 dram sel(dram sel)
(35 dramctrl_TE_runt g idlE_[idlE] = %
4 o . :
— @™ Add New Library - o0 row iir w1y,
i DRAM_CNTRLIibra| | |- w2 w2),
= LE_W_3(r_w 3,
25 LE_w_d(r_w 4],
94 .refresh 1(refresh 1),
95 .refresh 2 (refresh 2),
=1 .refresh 3 (refresh 3),
L .refresh 4(refresh 4),
a5 .ras_precharge (ras_precharge] )
4] B PR
[ Files /8 Stru..., (gRes... | design flowe :E]  dramctily = dramctrl th.

EL

o # ELE/DAG code generating.
>

Console

Ln&z,Col 16 [CAP [ [NS i
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2. Near the end of the file, after the initial statement, type the following lines of Verilog code,
as shown in the following:

initial begin
reset = 0;
#50 reset = 1;
#50 reset = 0;

end
initial begin
clock = 1;
forever
begi n
#20 clock = 0;
#29 clock = 1;
end
end

initial begin
ref _request = 0;
#750 ref _request = 1;

end
initial begin
dram sel = 0;
#250 dram sel = 1;
#1000 dram sel = 0O;
end

These code lines are the Verilog equivalent of the waveforms used to simulate the design.
3. Select File>Save.
4. Select File>Exit to quit Active-HDL.

© 2008 QuickLogic Corporation www.quicklogic.com

129



Verilog-Only Design Tutorial QuickWorks Tutorial User Manual - Release 2008.2.1

4.3 Pre-Layout Simulation Using Active-HDL for Verilog

In this section you will use M XEDTOP. V to perform a pre-layout simulation using Active-HDL.
You will use the Waveform Editor to create a test waveform. The file will be saved asa . t f file
and will be used to test the design shown previously in this chapter.

4.3.1 Creating the Test Waveform

4.3.1.1 Launching the Waveform Editor

To launch the Waveform Editor:

1. From the SpDE toolbar, click on the Waveform Editor &% icon.

4.3.1.2 Creating the Test Waveform

To create a test waveform:

1. Select mixedtop.wdl and click on Open.

open 21 x|
Look in: | 2 MIX_VERI -] « & e E-
@ mixedtop, wdl

File marme: |mi:-ceu:|tu:u|:u. vl Open

i

Files of type: |waveform E ditor files (% wdl) | Cancel

=

2. Select View>Zoom In.

The pointer will change into a large Z.
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3. Click on the screen to zoom in until the scale matches the setting shown as follows.

N oo g &

B2 Waveform Editing Tool - verilog - MIXEDTOP

File Edit | Yiew ©Object Tools Options Jump Help

4

0 Zoom In  Cerl+I
Zoom Cut e
Full Fit Chrl+-F
Full Scale  ChrH-5

=10l x|

40

Fan ChrlH-

Feedraw

3 [N

s

Zoom In - Pick Center Point or Corner of Zoom Window

Right-click to discontinue the Zoom In function.
Click on CLR until it resembles the following screen.

Click on CLK until it resembles the following screen.

Click on the line as shown to get the screen to appear.

£% Waveform Editing Tool - veri

File Edit Wiew Object Tools

Cptions  Jump  Help

=10l x|

Check Forever in the Selected Entire Pattern CLK screen to create the clock waveform.

20 ns 0

40

T |
Pl g gl g1

4

CLK 1

CLR |

[ofled |

: Selected Entire Pattern C x|

States:

Time =13 ns - Level = Low

[ruration: I

Walue: I

Srale: I'I
Repeat: |1 [ Farewver
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The completed waveform will look as follows.

&5 Waveform Editing Tool - verilog - MIXEDTOP - |EI|£|

File Edit Wiew ©Object Tools ©Options Jump Help
0 40

CLK | o L LA
CLR | i

-
4 [ l|«] | 3

Time = 0 ns - Level = High

0ns

8. To save the waveform select File>Save which creates the file mixedtop.tf.

9. To verify that the . t f file was created, open Windows Explorer and go to
C: \ pasi c\ desi gn\ TUTORI AL\ M X_VERI . The mi xedt op. t f file should be there.

Y MIX_YERI - Microsoft Internet Exp -0l x|

J File Edit ‘Wiew Favaorites Tools  Help |

| Back + = - | ‘Qisearch | L Folders *
J.ﬁ.ddress B ' nasict design TUTORIAL) j fb}GD JLiI‘lks o
Folders ¥ || Mame ¢ I :I
|_:_||:| pasic ﬂ mixedtop.ini
-] cwright %] mixedtap.pri
=] design E] MIXEDTOR .QRP

CI referel (%] mixedtap.sc
CI termpla mizedtop.sch
ED TUTOR—4 mixedtop.scp

a MI @ mizxedtop, kF

D MI =] mixedtop.v %

D @E @ mizedtop. wkr

Q Ei - @mixedtup.wav _ILI

ﬂ | L4 1 | | .

|T':.f|:ue: TF Filz Size: & |685 bytes |@ My Computer 4
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4.3.2 Launching Active-HDL

To launch Active-HDL.:
1. From the SpDE toolbar, click on the Active-HDL Simulator 3= icon.

VERI

The Active-HDL Interface screen is displayed.

Active HDL Interface x|

Simulation Tupe " WHDL H & Pre-Layout " Post-Layout ‘

T arget Earmily Im Target Part Im
Test Figture File IE Spasichdesign TUTORIALSWERILOGDRAMETRL.H _l
Deszign File IE ‘pasichdesignh TUTORIALMWERILOGHSDRA _I 2dd Other Files... |
SDF File | _l
Top Module Mame Ili— Top Instance Mame I—

£ Tup [Mom) ! Kin[Best] ‘

Corner

0Ok LCancel | Help |

2. Select Verilog and Pre-Layout for the Simulation Type.

3. Select Eclipse II as the Target Family and QL8325 as the Target Part from the pull-down

mendus.

4. Browse to select DRAMCTRL. t f as the Test Fixture File and DRAMCTRL. v as the Design File

located in the default directory C: \ pasi c\ desi gn\ TUTORI AL\ VERI LOG.

5. Typet as the Top Module Name.

6. Click OK.
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The Active HDL simulator creates a new workspace and adds all the simulation files. All
files are compiled automatically and the top module is selected.

" Active-HDL 6.3 (DRAMCTRL_pre ,DRAMCTRL_pre) - C:f pasic/design/ TUTORIAL /VERTLOG /DRAMCTRLY

File Edit Search View \Workspace Design Simulation Tools Window Help

B-2l znE  @F UOKNESH Y OHm @ 528 »rr wnsEHy

[l o Al Zn e [@p] e
|TD|:I'LE‘.I'E| SElECtiDI'I j 1 :f***************************:
v * RAS/CAS State Machine
D-l”"ﬂf ted 3 * QANS: DRAM Controller  *#
Workspace 'DRAMCTE| [ e e T e T e B T *
DRAMCTRL_pre 5
6 module dramctrl (reset, clock, ref_request, dram_sel, idle,
7 row_ 1, row_2, r_w_3, r_w_4, refresh_1, refresh_2,
8 refresh_3, refresh_4, ras_precharge);
o
10 & Define values for setting and checking each state (ene-hot encoding,
11 parameter s_idle =10'b1000000000, t_s_idle =10'blxoosooon;
12 parameter swr_w_1 =10'b0100000000, t_swr_w_1 =10'bx120000000;
3 parameter swr_w_2 =10'b0010000000, t swr w2 =10'byoclxonooom;
4 I I _',| A OO AN, b e—ape s ] e AL i comarn 2 2
[ Files /8#Stru_, JRes__/

o # # Add files to design

= addfile -verilog C:\pasicidesign\TUTORIAL\WERILOG\DRAMCTRL.V

= # Adding file C:\pasic\design\TUTORIAL\WERILOG\DRAMCTRL.Y ... Done
= addfile -verilog C:\pasicidesign\TUT ORIAL\MI:_VERI\mixedtop.tf

= # Adding file C:\pasic\design\TUTORIAL\MIL_VERI\mixedtop.tf ... Done
o quiet off

>

H  Console

4.3.3 Running the Pre-Layout Simulation

To run the pre-layout simulation:

1. From the Active-HDL toolbar, click on the New Waveform 3 icon.
A new waveform is created. o

2. Right-click on the waveform and select Add Signals.
The Add Signals screen is displayed.

3. Select all signals on the right panel and click Add and Close.

The signals are added to the waveform.
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4. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

i _NWE «

® Q Q

a Ity

The output of the waveform counters are displayed.

& Active-HDL 6.3 {DRAMCTRL_pre DRAMCTRL_pre) - Waveform Editor 1 *

==l x|

File Edit Search Yiew ‘Workspace Design Simulation Waveform Tools Window Help T ow ox
B-2H g2 8 @y BOKESM Y OWH O 528 [r e ouosHe m 1> ===

PBE oo [hQL @ Q@& W 1o e e
Iﬁt Mame Walue Stimulator ‘oo B0 ., .o 000 . . 800 . o .o2000 . o . 2600 -WWU ns
-k [ =

R clock 1 LU |

= ref_request 1 |

= dram_zel 1] | |

 idle 1 1 T T [ [ [ [ M M
Mame IVaIue J ] :

w2 1]

w3 1]

w4 1]

o refresh_1 0 |_| |_| |_| |_| |_| |_| |_|_

o rafresh_2 1] |_| |_| |_| |_| |_| |_| |_|_

o rafresh_3 1] |_| |_| |_| |_| |_| |_| |_|_

o rafresh_4 1] |_| |_| |_| |_| |_| |_| |_|_

o oraz_precharge 0 |_| |_| |_| |_| |_| |_| |—
J e -
[3 Files ;& Stru. (oRes... /| || #jwaveform e

o # Allocation: Jimulator allocated 2447 kB (elbread=1070 elabiZ=325 kernel=10492 =sdf=0) _I
o # 3:41 FM, Thursday, February 10, 2005
o # Jimulation has been initialized
o # Selected Top-Level: t it)
o run 3000 ns
o # KERNEL: stopped at time: 3 us j
>
B Console
Compiles selected file

5. After completing the simulation, exit Active-HDL.
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4.4 Post-Layout Simulation Using Active-HDL

To perform a post-layout simulation for the design you have just created, you need to
synthesize and perform back annotation to get the . vq and . sdf files:

4.4.1 Starting Synthesis
To start the synthesis tool:

1. From the SpDE menu bar, select File>Import Precision, or click the Import Precision

E icon.

The Open window is displayed.
2. Select the project (mixedtop.v) and click Open.

The Precision RTL Synthesis screen is displayed and automatically generates a . t cl script
to create a project file.
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&5 project_1 - Mentor Graphics Precision RTL Synthesis - [Design Center]
E Filz= Wiew Tools Window Help

=F

Add [nput Files

Design Analysis

SpDE

E'ﬁ Implimpl_1 {unsaved)
-0 Input Files

EJ Constraink Files

=3 Script Files
o LT misedtop.kd

‘[ Macro Files

=153 Cutput Files

----- Lo Log File [ Infos: 7 ]
BB RTL Schematic

Technology Schematic

& ﬁ Area Report

----- Timing Repork

----- RTL Constraints Repart

= ﬁ Tech Constraints Repork

----- FSM Report

----- @ rnixedtop, edf

----- @ Quicky'orks Command Script

[oEas|snele:||omo|as |z
o [P
Editar | BuickLogic - PolarPro: glipl00 : -6 : pfl4d
Project Project Files Design Higrarchy
Design =23 Project project_1 = Lk mixedtop (INTERFACE_#RTL)

[ (29 Clocks
I:I Parts
I:I Mets
I:I Instances

5 Trarscript A4 Design Eenterl

Ready

Inpuk Directary: .. ATUTORIALYMIX_VERT,

4.4.2 Running the Synthesis

To create the project and start synthesis:

1. Select the Design tab on the left side of the Precision RTL Synthesis screen.
2. Click Add Input files to add the Verilog file.

3. Click Setup Design.

a. Select the desired product family from the Technology menu.

b. Select the device from the Package menu.

3. Click Compile to compile the Verilog design files.

4. Click Synthesis to complete the design synthesis.
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If there are errors, view the transcript log by clicking on the Transcript tab at the bottom
of the screen.

5. Select File>Exit to quit Precision RTL and load the generated EDIF file.

4.4.3 Setting Options for Back Annotation
To set options for back annotation:
1. From the SpDE menu bar, select Tools>Options.

2. In the Tools Options dialog box, click on the Back Annotation tab. Select Verilog in the
Simulator window. Click Save Setting and then OK.

X
Load/S ave | Logic Optimizer I Placer/Router I
Delay Modeler Back Annatation | Device Pragramming
— Fix Placement————— Sirnulatar:
[~ 1/0 Cells Model TechVital 3.0 :I
i CuickSim 1l
[ FlipFlops Suzie CAD

Synopeys W55 Vikal 3.0

[T Bér Cells

WiewSim
[T ECUICelz Wital 2.0 Compliant -

v Header File ‘Warning

0k I Cancel Save Setting Help

4.4.4 Selecting and Running Tools
To select and run tools:

1. From the SpDE menu bar, select Tools>Run Selected Tools, or click the <% icon.

The Run Tools window is displayed.

X
Auto Place & Boute Past-Layaut Toalz Pre-Pragramming Toalz
¥ Level 1 Logic Optimized v Delay Modeler V¥ Sequencer
¥ Placer ¥ Back-finnotation
v Bouter
Bun Cancel | Help

2. Click Run.

3. Verify the creation of the ni xedt op. vq and ni xedt op. sdf files in
C. \ pasi c\ desi gn\ TUTORI AL\ M X VERI .
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4.4.5 Using Active-HDL Design for Post-Layout Simulation

The timing (post-layout) simulation is similar to the functional simulation, which you did earlier
in this tutorial.

NOTE: Before performing the post-layout simulation, be sure that you have exited from the
pre-layout simulation and closed Active-HDL. Otherwise, the program will not function

properly.
1. From the SpDE toolbar, click on the Active-HDL Simulator 7. icon.

UERI

The Active-HDL Interface screen is displayed with most of the information included.

Active HDL Interface x|

 WHDL || " Pre-Layout % Post-Layout |

Simulation Type

T arget Family Target Bat  |oLa150 -
Test Fisture Filz IE hpazichdesign\ TUTORIALMWERILO GNDRAMCT RL.H _l
Dezign File IE Ypazichdesign\ TUTORIALNERILOGNDRA _l £dd Other Files... |
5DF File IE Ypazichdesign\ TUTORIALAWERILO GNDRAMCT RL. 2df _l
Top Module Mame It Top [nstance Mame IITI

Carmer ™ Typ [Mom) = Min [Best) |

()4 I LCancel | Help |

2. Type t for the Top Module Name and m for the Top Instance Name.
3. Click OK.
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The Active HDL simulator creates a new workspace and adds all the simulation files. All
files are compiled automatically and the top module is selected.

% Active-HDL 6.3 (DRAMCTRL_pre ,DRAMCTRL_pre) - C:f pasic/design/TUTORIAL /VERTLOG/DRAMCTRLV

Fle Edit Search Yiew Workspace Design Simulation Tools Window Help

Br-Ed|z o e [ @Y oSS YO R D G | r e wusHy 8

| d BB o o IR R B A%
ITDD-LEVE| selection j 1 .-f_***************************5
2 * RAS/CAS State Machine *
o] Unsorted 3 * QANS: DRAM Controfler
Workspace 'DRAMCTF |4 i e T o el e e Tl e *
DRAMCTRL_pre 5
&5 module dramctrl (reset, clock, ref_request, dram_sel, idle,
7 rw 1, rw 2, rw 3, r w4, refresh_1, refresh_2,
B refresh_3, refresh_4, ras_precharge);
0
10 4 Define values for setting and checking each state (one-fot encoding,
14 parameter s_idle =10'b1000000000, t s idle =10'blxcoooooon;
12 parameter swr_w_1 =10'b0100000000, t swr_w_1 =10"bxlxooo000m;
13 parameter swr_w_2 =10'b0010000000, t_swr_w_2 =10"bxoclxooo0os;
4 I I ﬂ —A O AnAA NN TN, b e ane ) — M bt e oo
[} Files /¥ Stru._, 4Res._/

= # # Add files to design

= gddfile -verilog C:\pasicidesign\TUTORIAL\WERILOG\DRAMCTRL.Y

= # Adding file C:\pasic\design\TUTORIAL\WERILOG\DRAMCTRL.Y ... Done
= gddfile -verilog C:\pasicidesign\TUTORIAL\MI_VERI\mixedtop.tf

= # Adding file C:\pasic\design\TUTORIAL\MIZ_VERI\mixedtop.tf ... Done
o quiet off

>

B Copsole

4.4.6 Running the Post-Layout Simulation

To run the post-layout simulation:

1. From the Active-HDL toolbar, click on the New Waveform = icon.

nn

A new waveform is created.
2. Right-click on the waveform and select Add Signals.
The Add Signals screen is displayed.
3. Select all signals on the right panel and click Add and Close.

The signals are added to the waveform.
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4. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

HNWE«
"qﬁm ® QQ

The output waveform should look as follows.

@ Active-HDL 6.3 (DRAMCTRL_post ,DRAMCTRL_post) - Waveform Editor 1 *

File Edit Search View ‘Workspace Design  Simulation ‘Wawveform  Tools  Window Help

=lalx|

+
s x

| B-SH| xw 8| 8y[mOo 5

EWTCOH D5 Lo [ v or o onsEHam g b ===

& Ba 2

oo QS| QG [ WM T et e R

Iﬁt Marne

-

= clack

Value

Stimulatar L2004 .400 . BOD 4 . 8O0 . OO0 1200 . WO . 1EO0 1800 . 20 00 NS
2000 ns
E

F= ref_request

F= diam_sel

o idle

-
EREUA|

Iame I\u'a\ue

w2

w3

w4

o rafresh 1

o efresh_2

o efresh_3

o refresh_4

o 1a5_prechaige

4 | 2
[2) Files ; & Stru.. /zaRes... /|8 afwaveform e

12700 p=, 700 p=s )
KEEFMEL: Time: 2700 ps Iteration:

12700 p=, 700 p= |
KERMEL: Time: 2700 ps Iteration:
KERNEL: stopped at time: Z us

O H A O

v

1 Instanece: /m/state[S5]_P32-FRAG_LQ
KERNEL: C:\Frogram Files)ildec)Active-HDL 6.3%w1libWOVI_eclipse/sre/qlprim-25.v(117]: §setup( D:2200 ps, posedge

1 Instance: /m/state[4] _03Z-FRAG_LQ

L

B Console
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Chapter 5
VHDL-Only Design Tutorial

This tutorial describes the VHDL design using Precision RTL Synthesis and Active-HDL
Simulator. For a more detailed information on Active-HDL Simulator, refer to the products’
user manuals included with QuickWorks, or the specific tool’s user manual, if you are using
RTL Synthesis, Model Technology's V System, Synopsys' VSS or another VITAL compliant
VHDL simulator.

This chapter contains the following sections:

e “Functional Overview” on page 143

e “Creating a Test Waveform” on page 144

e “Pre-Layout Simulation Using Active-HDL” on page 146
e “Post-Layout Simulation Using Active-HDL” on page 150

5.1 Functional Overview

Figure 5-1: Simulation With VHDL Simulator
(Recommended Flow for VHDL Design and Optional Simulation Flow)

VHDL Only

b
HOL Edlitor

¥
Precision

A
SpDE

b4
Fostlayout (aldec)

The Active-HDL simulator is included in QuickWorks. If you have Model Technology's V
System, Synopsys' VSS, or some other third-party VHDL simulator, you can use that for true
VHDL behavioral simulation. You will then use Precision RTL to synthesize the design, and
use SpDE for place and route, and then use a VITAL-VHDL compliant third-party VHDL
simulator for full timing simulation as shown in Figure 5-1 on page 143.

NOTE: This tutorial assumes that you understand the basic operation of Microsoft Windows. Although
knowledge of VHDL is not necessary for this tutorial, due to the complexity of VHDL, some formal
training in VHDL is highly recommended for doing actual designs.

For VHDL-only design flow use the VHDL designs located on the default directory at
C. / pasi c/ desi gn/ VHDL/ VO CE. VHD.
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5.2 Creating a Test Waveform

Before you can run a simulation on your VHDL design, you need to create input vectors
(referred to as a test fixture or test bench) for your design.

If you are using Active-HDL Simulator or a third-party VHDL simulator for simulation, you will
need to create your own VHDL test bench.

To create a VHDL test bench:

1. From the Active-HDL menu bar (with the VO CE. VHD design file displayed in the active
window), select Tools>Generate Test Bench.

A new file is created, VO CE_TB. vhd. This file can be used as a template to easily add input
stimulus for your VHDL design. The newly created test bench for your design should now
be displayed in a new window as follows.

@ Active-HDL 7.2 (temp ,voice) - c:\my_designs', TEMP yoicehsrch TestBench' ¥oice_ TB.vhd 3 _|D|ﬂ
File Edit Search Wiew Warkspace Design Simulation Tools  Window Help Thowox
[B-old zs e [ @F 0N BEENTYOH @ Leas | rrmp mni
|=Elgg|F|r|TE @0t |T5] 000 [B |
[@eiceory =] || 5 B @ o o | @] SRR e |me] e
o|unsorted =5 7
Workspace te| [[°° -— Unit Under Test port map
it &0 UUT : woice
X Add New File| | |5 ik i) i
1 — & .f voicepkg. vh 22 el =» clk,
2 = (8 ./ voice.vhd o ;St _>tr3t;i g " »
ey entered = ey entere
9/ TestBench et ¥ &
3 BB f voice_TE = DAY Sobiay,
i G rec =r rec,
"-" voice_TE 67 erase => erase, J
- @ AddNewlib | |- zave =» =ave,
] voice librai| |- addr => addr
70 1
71
72 —-— Add yvour stimulus here ...
woice.vhd (=l voice thvhd &

Console [/

In57col3e | | [ove #
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2. Type the lines of VHDL code that are in boldface print. You can cut and paste the code from
the VO CE_TB. vhd file located in your tutorial directory.

LI BRARY i eee;
USE ieee.std_l ogic_1164. ALL,;
USE WORK. voi cepkg. ALL;

ENTI TY TestBench | S
END Test Bench;

ARCHI TECTURE HTWIest Bench OF TestBench | S

COVMPONENT voi ce
PORT (clk,rst : IN std_logic;

key entered : IN std | ogic vector(3 downto 0);
pl ay, rec, erase, save, addr : OUT std _logic
)

END COVPONENT;

SIGNAL clk,rst : std logic :=0";
SI GNAL key entered : std _|ogic_vector(3 downto 0);
SI GNAL pl ay, rec, erase, save, addr : std_|l ogic;

BEG N
clk <= NOT clk after 20 ns;
rst <= '1'" after 20 ns,'0" after 40 ns;
key_entered<=zero,--initialize vector;
one after 90 ns, zero after 130 ns,
one after 170 ns, zero after 210 ns,

t wo after 250 ns, zero after 290 ns,
three after 330 ns, zero after 370 ns,
pound after 410 ns, t wo after 450 ns,
zero after 490 ns, pound after 530 ns,
five after 570 ns, pound after 610 ns,
zero after 650 ns, zero after 690 ns,

zero after 710 ns;

Ul : voice PORT MAP (clk,rst, key_entered, pl ay, rec, erase, save, addr);
END HTWIest Bench;

CONFI GURATI ON config_voice_ tb OF testbench IS
FOR HTWIest Bench

END FOR;

END confi g _voice_tb;

3. Select File>Save.
4. Select File>Exit to quit Active-HDL.
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5.3 Pre-Layout Simulation Using Active-HDL

To launch Active-HDL.:
1. From the SpDE toolbar, click on the Active-HDL Simulator 3, icon.
The Active-HDL Interface dialog box is displayed.

Active HDL Interface x|

Shic et Tyse ‘ C Veilag ' VHOL |

Target Farnily IEcIipxe-II "I Target Part IE!LE!325 "I

Test Figture File IE:\paxic\design\TUTDHIAL\VHDLWDIEE_TB MHD

i Pre-Layout " Post-Layout ‘

Diesign File II::\|3a$ic:‘\clesign\TUTI:IFlI»’-‘«L\\-"HDLWEIII:E.‘«-f | Bdd

SOF File |

-
=

Tap Maodule Mame IHTW’TestBEnch Top Instance Mame I

% by (Wforst] £ Tup (Hom) £ Hin [Best] ‘

Corner

0k | Cancel | Help |

2. Select VHDL and Pre-Layout for the Simulation Type.

3. Select Eclipse II as the Target Family and QL8325 as the Target Part from the pull-down
menus.

4. Browse to select VO CE_TB. VHD as the Test Fixture File and VO CE. V as the Design File
located in the default directory C: \ pasi c\ desi gn\ TUTORI AL\ VHDL.

5. Type HTWIest BEnch as the Top Module Name.
6. Click Add Other Files....
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The Add Other Simulation Files screen is displayed.

Add Dther Simulation Files |

[ Make local copy of fallowing files

Simulation Fils | Tupe
C:\pasichdesignt TUTORIALWHDLWOICE VHD -

Browse. .. I Delete Hnwl

7. Click to highlight the first line and then click Browse to add the file VO CE. VHD located in
the default directory C: \ pasi ¢\ desi gn\ TUTORI AL\ VHDL.

8. Select vhdl from the Type pull-down menu.
9. Click OK.

The Active HDL Interface screen is displayed.
10. Click OK.
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The Active HDL simulator creates a new workspace and adds all the simulation files. All
files are compiled automatically and the top module is selected.

4 Active-HDL 6.3 (YOICEPKG_pre ,YOICEPKG_pre) o [m] ]
File Edt Search Wiew ‘Workspace Design Simulation Tools  ‘Window Help o ox

[ B-sd zoE @y BOoSmEw Y Om @ 5 eao »rr wnHa?

I @ testbench (htwhestbench) j

{E testbench (htwtestbench
@ std.standard
F | ieee.std_logic_1164
P | YOICEPKG_pre.woice_pkg

< | o
| =
Marne I‘v'alue
Rl | 2

[ Files ; & Stru.,. /(aRes.../

Hr GH: H Hr HE W

ELABZ2: Elshoration final pass cowplete - tiwe: 0.0 [=]. ;I
EEFMEL: Eernel process initialization done.

ALllocation: Simulator allocated 2419 kB (elbread=1070 elab:z=301 kernel=1045 sdf=0)

Z:10 PM, Thursday,
Simulation has bheen initialized

ZJelected Top-Lewel: testhench [(htwtesthench) j

10 February 2005

B Consale

5.3.1 Running the Pre-Layout Simulation

To run the pre-layout simulation:

1.

From the Active-HDL toolbar, click on the New Waveform = icon.

nn

A new waveform is created.

Right-click on the waveform and select Add Signals.

The Add Signals screen is displayed.

Select all signals on the right panel and click Add and Close.

The signals are added to the waveform.

Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.

HNWE«
"qﬁm ® QQ
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The output of the waveform counters are displayed.

& Active-HDL 6.3 {¥YOICEPKG_pre YOICEPKG_pre) - Waveform Editor 1 *
File Edit Search Wiew ‘Workspace Design  Simulation  Waveform  Tools  Window Help

| B-SH sz E (@00 Y Om @ 58| » v aunsiHam 4 | =(="

[$BR[(oo|[hQD N QAU & WU ARG 1= o] 6% %%
Iﬁconfig_voice_tb j Mame Value Shi... voLM0 . 200 . 300 . 400 o 500 . BOO . FOO . 200 | 800 . 1000
{F config_voice_tb : TestBen
@ std.standard nropgt il J_|
3 ieeestd logic_1164 D WA E e 0 e 0 B 0B E B
— = ] ]
B VOICEPKG, prevaice_pkg | || K-onter=d 0 B EEEEED BB BRDD
o play 0 [
N I L3 | ) 0 ]
I ~ o erase 1] ]
Iame IVaIue
o osave 1] 1
s 0 1
1] | |
=1 Files ;¥ Stru... /aRes.. | | sjwaveform o

o # Allocation: Simulator allocated 2426 kB (elbread=1070 elahZ=307 kernel=1045 sdf=0)
o# 2:13 PM, Thursday, 10 February 2005

o # Jimulation has been initialized

o # Zelected Top-Lewvel: config voice_th

orun 2000 ns

o # KERNEL: stopped at time: 2 us

>

B Console

5. After completing the simulation, exit Active-HDL.
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5.4 Post-Layout Simulation Using Active-HDL

To perform a post-layout simulation for the design you have just created, you need to
synthesize the design and run the automatic place and route.

5.4.1 Starting Synthesis
To start the synthesis tool:

1. From the SpDE menu bar, select File>Import Precision, or click the Import Precision

E icon.

The Open window is displayed.
2. Select VOICE.VHD and click Open.

The Precision RTL Synthesis screen is displayed. Precision RTL automatically generates a
.tcl script to create a project file and adds the selected VHDL file.

S [=[ e
=181x]
Edifor I DuickLogic - PolaiFro : giip 00 62 pil44
Projact Fropct Files Dz Hisaichy
Diagign =128 Progect projest_I =14 wokee (Aow_RTL)
[=1 724 Tropl opd_1 (unsaved) [ |28 Chacks
[ (50 Input Files [ - (20 Parts
= [ constraint Filas - (0 Mats
Add [put Fies I:I Scrip Files -2 Irstances
1= Macro Files
1 3 Output Fles
E:, L] Log Fils [ Enfes: 5]
Sohup Design B AT Schemasic
B2 Technakgy Schematic
Re] Area Report
g1 Timing Feport
RTL Corstraints fepart
Tech Congtraints Report
FI4 Report
woice, adf
Cuickiarks Comimand Soript
Dasign Anatysis
SpDE B] Tiswoit 89 Dasign Conter|
Peady I fInput Ciractary: .. ATUTORIALIVHOLY o
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5.4.2 Running the Synthesis

To create the project and start synthesis:

1. Select the Design tab on the left side of the Precision RTL Synthesis screen.
2. Click Add Input files to add the VHDL file.
3. Click Setup Design.

a. Select the desired product family from the Technology menu.
b. Select the device from the Package menu.

3. Click Compile to compile the VHDL design files.
4. Click Synthesis to complete the design synthesis.

If there are errors, view the transcript log by clicking on the Transcript tab at the bottom
of the screen.

5. Select File>Exit to quit Precision RTL and load the generated EDIF file.

5.4.3 Setting Options for Back Annotation

To set options for back annotation:
1. From the SpDE menu bar, select Tools>Options.

2. In the Tools Options dialog box, click on the Back Annotation tab. Select VITAL 3.0
Compliant in the Simulator window. Click Save Setting and OK.

x|
Load/Save | Logic Optimizer I Placer/Fouter I
Delay Modeler Back Annotation | Device Pragramming
— Fix Placement——— Sirnulatar:
[T 140 Cells Model Tech Vital 2.0 -]
) CluickSim ||
[~ Elip-Flops Synopsps WSS Yitkal 3.0
Yerilog
[ Bt Cells YiewSim
*ital 3.0 Compliant
[T ECUICells Aldec WHDOL -

v Header File \Warning

Ok I Cancel | SaveSettingl Help |

SpDE will produce a VITAL compliant netlist with . vhq extension, and a delay file with the
. sdf extension when the back annotation tool is run. After you have set your simulator
option, you are ready to run the tools.
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5.4.4 Selecting and Running Tools

To select and run tools:
1. From the SpDE menu bar, select Tools>Run Selected Tools, or click the % icon.

The Run Tools window is displayed.

' x

Auta Place & Foute Post-Layout T oolz Pre-Frogramming T ool
W Level 1 Logic Optirizer v Delay Modeler Sequencer
¥ Placer V¥ Back-Anhotation
¥ Router
Fun Cancel Help

2. Click Run.

3. Verify the creation of the voi ce. vhq and voi ce. sdf files in
C. \ pasi c\ desi gn\ TUTORI AL\ VHDL.

4. To continue, click No.
You will now be able to view the physical implementation of your design.

5. Select View>Full Fit to see the entire device, or use the View>Zoom In and Zoom Out
commands to see any section in more detail.

6. Select File>Save to save a chip file (extension . CHP) for your design. This chip file contains
all the place and route information for your design.

5.4.5 Using Active-HDL for Post-Layout Simulation

The timing (post-layout) simulation is similar to the functional simulation, which you did earlier
in this tutorial.

NOTE: Before performing the post-layout simulation, be sure that you have exited from the pre-layout
simulation and closed Active-HDL. Otherwise, the program will not function properly.
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1. From the SpDE toolbar, click on the Active-HDL Simulator 3 icon.

The Active-HDL Interface screen is displayed with most of the information included.

x
Simulation T ype " Werilog & WwHDL " Pre-Lapout = Post-Layout
Target Family — [Eclpse ] =l TargetBat  [q325 =l
Test Figture File IC Mpaszichdesign\ TUTORIALMWHDLAWOICE_TE WHD |
Drezign File IC “pazichdesignh TUTORIALYHDLYWOICE | 2dd Other Files... |
SDF File [C:pasichdesign TUTORIALWHDLWOICE.sdf |
Top Module Mame ITESEE ench Top Instance Mame |U1|
Corner " Ian [worst) = Tup [Mam] = Min [Best)

(1] LCancel | Help |

2. Type Test Bench for the Top Module Name and U1 for the Top Instance Name.
3. Click Add Other Files...
The Add Other Simulation Files screen is displayed.

Add Other Simulation Files x|

[T Make local copy of following files

Simulation File | Tupe
C-\pasicidesignt TUTORIALWHDLYWOICE wHD -

Browse. .. I Delete Fh:uwl

4. Click to highlight the first line and then click Browse to add the file VO CE. VHD located in
the default directory C: \ pasi c\ desi gn\ TUTORI AL\ VHDL.

5. Select vhdl from the Type pull-down menu.
6. Click OK.
The Active HDL Interface screen is displayed.
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7. Click OK.

The Active HDL simulator creates a new workspace and adds all the simulation files. All
files are compiled automatically and the top module is selected.

ctive-HDL 6.3 (¥OICE_post ,WOICE_post) - C:pasichdesign', TUTORIAL\YHDL\¥OICE_TE¥HD o ] 4
Eile Edit Search Wiew ‘Workspace Design  Simulation Tools  Window Help o ox

[ B-EEH(zam | By 0N REWTYOHm D eS| »m e mnHa”

EEREE REIEE T
Iatestbench {hbwtesthench) j i ——— "
2 _
T testbench (htwtestherj 3 —— Automatic VHDL Testbench Geheration
@ std.standard 1 _
(F | ieee.std_logic_1164 5 _
E\\'DIEE_p_ust.vmce_pkg c & —— Generated by HDL Turko Writer
<|E std.textio - 7 - Varsion £.0b (c) SAR0OS Technology Lid 1594
] _
| e -
Mame I\falue 10 ——This Ffile iz 3 completed copy of the test bench for
11 ——the voice mail controller tutorial in QuickWorks 5.1
1= LIBRARY ieee;
13 U3E ieee.std logic 1164, ALL:
4l L Bl |
[ Files , ¥ Stru... /aRes... |

SDF: 2921 generiec(s) read from C:hypasicidesign' TUTORIALYVHDL,VOICE. sdf

SDF: ZDF load £ update time: 0.3 [=].

3DF: 347 BDF entries loaded while 291 entries read

2:41 FPM, Thursday, 10 February 2005

Zimulation has been initislized j
-

o oo o oo oo

Hr M H H: W H:

SJelected Top-Level: testhench (htwtesthench)
>

B Consale

bnt4cols [ | M5 [ 4

5.4.6 Running the Post-Layout Simulation

To run the post-layout simulation:

1.

From the Active-HDL toolbar, click on the New Waveform = icon.

nn

A new waveform is created.

Right-click on the waveform and select Add Signals.

The Add Signals screen is displayed.

Select all signals on the right panel and click Add and Close.

The signals are added to the waveform.

4. Expand the screen, in the menu bar type in 100 us and then click the Run arrow to the left.
o 00w [«
Qi ® aQ
www.quicklogic.com © 2008 QuickLogic Corporation



QuickWorks Tutorial User Manual - Release 2008.2.1

VHDL-Only Design Tutorial

The output waveform should look as follows.

& Active-HDL 6.3 {¥DICE_post ,¥OICE_post) - Waveform Editor 1 * o ||

Eile Edit Search Wiew ‘Workspace Design  Simulation  wWaveform  Tools  Window  Help o

x|

x

B-E2d zsE By 008 Esw Y O®m D B S8 rre wsHa?

[PBE oo |[hQol @8 Q&% #”
|atestbench {htwitestbench) j Mame alue St L A0 4D B e ) Wm0
{k testbench (htwtestber ~ L
@ std.standard ar st 1]
@ ieee.std logic_1164
_| _ ] ar
E\\'DIEE_pust.voice_pkg ] 77 key_entered 0
@ std.textio hd r play 0
S I L oec a
I j W eraze 1]
Marme I'u'alue
W zave 1]
o addr 1]
[ | i

21 Files ;¥ Stru. (ZaRes../ |[EE] voice.vg

o ff 2:41 FM, Thursday, 10 February 2005
o # Simulation has been initialized
o #f Selected Top-Lewvel: testkhench (htwtesthench)

o # SDF: 347 SDF entries loaded while 291 entries read ;I

o run 700 ns
o # KERNEL: stopped at time: 700 n= j

E Consale
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Chapter 6

Macro Tutorial

This chapter contains the following sections:

e “Macro Design Tutorial” on page 157
e “Macro Usage Tutorial” on page 165

6.1 Macro Design Tutorial

- QuicklLogic’
Eouickea

This section provides a tutorial of the QuickWorks Macro design process, as shown in
Figure 6-1. To become familiar with the macro design process, you will create a schematic
containing a simple 16-bit count er 16 and adder 16 design.

Figure 6-1: Schematic Entry Macro Design Flow

\ | —————— L(wHDL) \  — :
Serwmate Edibo I HDL Editor Fanctional | |
Enter Schematics : Simulation | Aldec (VHDL) | Waveform |
Turbs Wr e ?ﬁ::r:ﬁt > Functiond or Viewer !
Ere YHOLAmidog | | Simuletion Twming Simulation| Review Simulation|'
i kAR 4 [Verilog) | J !
: “Functonal A
i Simulation i
I i
I . }Q !
' [ wavetorm | ':;"'B"bg ] !
Hierarchy I Editor S‘_‘ ot Aldec (Verilog), |Data Analyzer||
Navigalor —;-} Create Input Mp Funcliond or —-Roview Simulation :
Browse Desian I Verlors for Timing Smulaﬂong |
! Simulation | } I
R X 1_*~ _____ _
Precision RTL
Werilog & WHDL
Synthasis
Set SpDE for
Macro J Y, J
Craation
SpDE
Automatic Flace &
Route
Timing Analysis
Sawve
Macre Design

www.quicklogic.com

© 2008 QuickLogic Corporation

157



158

Macro Tutorial

QuickWorks Tutorial User Manual - Release 2008.2.1

As the design flow chart in Figure 6-1 illustrates, in this tutorial you will perform the following
functions:

Launch SpDE

Launch Schematic Editor & Navigator to create and inspect the design
Export the Verilog Functional Simulation Netlist

Simulate the design for functionality using the Aldec Simulation Environment
View the simulation results

Set SpDE for Macro creation

Specifiy constraint for I/Os to be part of macro:

¢ set macro int net—pin <netname>

e set macro int net—pin <netname>

¢ set macro int net—pin <netname>

Specify constraint for macro interface 1/Os:

e set macro int net <netname>

e set macro int net <netname>

e set macro int net <netname>

e set macro int net <netname>

Create and load a QDIF/EDIF Netlist into SpDE, where the design will be automatically
optimized, placed and routed

Simulate the design for timing using Aldec Simulation Environment (post-layout simulation)
Review the results
Save the Macro design

6.1.1 Entering a Schematic Design

To enter a schematic design:

1. Select Start>Programs>QuickLogic>SpDE, or click the SpDE icon E] on your desktop.

www.quicklogic.com © 2008 QuickLogic Corporation
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The SpDE window is displayed and all of the QuickWorks design resources are now
available for use.

File Miew Design Tools Program  Window  Help
FHUHS #@EFEE &2 M2
o » m DS R F
QuickWorks Design Flow

A€ 2

: Schematic
Dezign Entry E ditar

)
Functional
Simulation

=

2. Close the QuickWorks Design Flow window by clicking the X in the upper right corner. This
method of design will not be used for this tutorial.

The SpDE window is displayed. The SpDE toolbar contains icon buttons for executing
commands quickly. The status bar at the bottom of the SpDE window displays status
messages periodically
O SphE

IR T A SO R Y I

o v 5 (MU BWE

&E{ul:kanl:‘

NOTE: See the SpDE Menu Command Reference chapter of the QuickWorks User Manual for a full
explanation of all available icons.

3. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qﬁ
icon.

© 2008 QuickLogic Corporation www.quicklogic.com
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The Open window is displayed.
open 21 x|
Look jn: I'a macra x|« 5k El-

adder16.sch
countl&.sch

Fil= name: | Open I
Filez of type: ISchematic & M avigator files [ 3ch,* re) j Cancel |

M e

v

4. Navigate to default directory C: \ pasi ¢\ desi gn\ TUTORI AL\ mac\ macr o\, select
count16.sch, and click Open.

The Hierarchy Navigator window is displayed.

NOTE: For more details about using schematic tools refer to the schematic based design flow.

5. From the Hierarchy Navigator menu bar, select View>Full Fit. Click anywhere within the
schematic page to perform this operation.
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The Hierarchy Navigator displays the completed design.

& Hierarchy Navigator - COUNT 16 - Sheet 1 = Page 1

Bl Edt %ew Jools DRC Options Smulstion Help

B g7 20 B@l @ ni2| ols(w 2

]
clr -
—CLR
[enable ——JEN
—
- A 75
L -

1
Zaom In - Pick Center Point or Corner o Zoam Window

DCMTE1G

of

6.1.2 Exporting a Design to a Verilog Functional Simulation Netlist

The design will now be simulated to verify the functionality. To run a pre-layout simulation, a
Verilog or VHDL netlist must be generated. This netlist can be used in Aldec Verilog Simulator.

To generate a Verilog netlist:

1. From the Hierarchy Navigator menu bar, select Tools>Export QuickLogic.

© 2008 QuickLogic Corporation
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The Netlist Information dialog box is displayed.

Metlist Information - x|

Design Mame: countlB

— Metlizt Format

" QoIF

— Device and Package

Device Family  |Eclipsze-l

Target Part:  QLE050

Speed Grade I G - Faster "’I

— Device Deszcrnphion

B4k, Uzable PLD gates. Sk BaAM bitz: 1.8, 0.18 micron
process

196 pin Plaztic Thin Fine Fitch Ball Grid Array [TFBGA]

[ Backup Previous W avetorm File
[ Display Buses as [L:H] in“Waveform Tools

[ Prezerve Schematic Stucture through Synthesiz

¥ Precision Syntax Check

(] I Cancel

Select Verilog as the Netlist Format.

Select Eclipse II as the Device Family.

Select QL8050 as the Target Part.

Select PT196 as the Target Package.

Click OK.

The Pre-layout Information window is displayed.

7. Click Done.

o o M w DN

8. From the Hierarchy Navigator menu bar, select File>Save.

6.1.3 Simulating the Design for Functionality

Refer to section Section 4.3, “Pre-Layout Simulation Using Active-HDL for Verilog,” on
page 130 for more details about using schematic based design flow.
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6.1.4 Using SpDE for Macro Creation

To begin the macro creation mode:

1. From the SpDE menu bar, select Tools>Macro Creation Mode, or click the Macro
Creation Mode . icon, or press Ctrl+Alt+M.

6.1.5 Creating and Loading a QDIF/EDIF

As shown in Figure 6-2, the QDIF/EDIF design flow consists of:

1. Importing the Verilog file to SpDE.

2. Selecting the part and package in Precision RTL before compiling.
3. Generating the EDIF Netlist.

4. Loading the Netlist into SpDE.

5

. Running the tools until back annotation.

Figure 6-2: EDIF Design Flow

Import Verilog
into SnDE

¥

Generate EDIF
using Precision RTL

¥

Load EDIF in
SpDE & Fun Tools

6.1.6 Saving the Macro Design

After running the design until back annotation, save the macro design:

1. From the SpDE menu bar, select Tools>Save As Macro, or click the Save Macro File |
icon, or press Ctrl+Alt+A.
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TheSave Macro dialog box is displayed containing the Macro Name and mandatory
Attributes.

Save As Macro H ﬂ

M o Version
|c:u:uunt1 [ |'-"I _n

Macio Mame

Macro Description
{16 Bit Counter

—I¥ Update Simulation Models
| Vernlog File
| |schdesion s MACMALCR O project_2_impl_1\count16.vg |

| WHODL File
| |i:\de—gign'\mtnrialﬁ.MM'I.MﬁEHD\pmie:t_?_irnpl_l'\nmntll’:‘u wihg |

Select HOL Files ... |

| ¥ GensateWiapper W Generate SpmFle T Enciypt Simulation

™ Hardened Macro B Save Chip File

¥ Save Routs Info

™ Secure Macio

164

| Attribute List Add | Delete |
Attribute Mame Attiibuite W alues
Copyright QuickLogic =7
Logicl) sed 16
Rarmlzed [u]
ECLILsed 0
10U sed o
Harden MO
Frequency [ clk | M/ -
Cos

2. Type the Macro Version, Macro Description, and Simulation Models.

3. If desired, check the Encrypt Simulation and Secure Macro checkboxes.

4. 1f you want to save the macro as hardened i.e., the location needs to be fixed even in the

target device, then check the Hardened Macro check box.

5. If you want to save the macro with placement information only, then un-check the
SaveRoutelnfo check box. By default, this checkbox is checked.

6. Click Save.

7. Repeat the same process for C: \ pasi ¢\ desi gn\ TUTORI AL\ nac\ nacr o\ adder 16. sch.

www.quicklogic.com
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6.2 Macro Usage Tutorial

This section is a tutorial of the QuickWorks Macro usage process, as shown in
Figure 6-3. To become familiar with using a macro, you will create a schematic using the
adder 16 and count er 16 macros.

Figure 6-3: Schematic Entry for Macro Usage Flow

; : e (VHDLy ————— " !
Schematic Editor | HDL Editor Functional 1
Enter Schematics | | imulation | Aldec (VHDL) Waveform |’
With Macros I Create Input Funclional or Viewer "

Veciors for ; . 5 ; .
Turbo Writer : Simulation : Timing Simulation Review Simulation!
Enfer i {Verilog) With Macros i
Werilog/VHDL | Functional r .
Code{ Macros) i Simulation i
i 1
I ]
i Y ! Veril i
[ Wavstorm | (Vertoo ) .
Hierarchy I Editor Simu Aldec (Verileg)| Data Analyzer||
Navigator ' Creste Input = Functiona or  3Review Simulation|| !
Browse Dasign [ Vaclors los Timing Simulation i
: Simulation With Macros :

L i | L x ]

Precision RTL
Virilag & VHDL
Synthesis
SpDE

Automatic Place &

Route F v s
Timing Analysis

As the design flow chart in Figure 6-3 illustrates in this tutorial you will:

e Launch SpDE

o Launch Schematic Editor & Navigator to create and inspect the design using Macros
« Export the Verilog Functional Simulation Netlist

« Simulate the design for functionality using Aldec Simulation Environment

o View the Simulation Results

e Create and load a EDIF Netlist into SpDE.

 Shift to HM Planner to place the Routed Macros. It is mandatory to place the routed
macros.

« If you select a routed macro, it will show possible valid locations where the macro can fit.
« Place the Pre-routed macro location and close the HM Planner.

e The design will be automatically optimized, placed and routed.

o Simulate the design for timing using Aldec Simulation Environment

« Review the results
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6.2.1 Entering a Schematic Design

To enter a schematic design:
1. Select Start>Programs>QuickLogic>SpDE, or click the SpDE icon E on your desktop.

The SpDE window is displayed and all of the QuickWorks design resources are now
available for use.

L) spDE

File Wiew Design Tools Program Window Help
L TG LT I Tl
s+ MR BEF

QuickWorks Design Flow

2. Close the QuickWorks Design Flow window by clicking the X in the upper right corner. This
method of design will not be used for this tutorial.

The SpDE window is displayed. The SpDE toolbar contains icon buttons for executing
commands quickly. The status bar at the bottom of the SpDE window displays status
messages periodically.
0 SpE
Fle Wew Desgn Took Program Window Help

LI EGE:TE L A A R Y E

o8 MU GEE

&CIUII:RLEIQI:'
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NOTE: See the SpDE Menu Command Reference chapter of the QuickWorks User Manual for a

full explanation of all available icons.

3. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Q‘;

icon.

The Open window is displayed.

4. Navigate to default directory C: \ pasi c\ desi gn\ TUTORI AL\ mac\ TopLevel \ .

open 2|

Look jr: I'a Toplevel j i &5 ER-

File name: | Open I
Filez of type: ISchematic & Mavigator files [7.sch,* tre) j Cancel |

I e

A

5. Click New.
The Hierarchy Navigator window is displayed.
6. Select File>Create Schematic.

The Schematic Editor window is displayed.

6.2.2 Adding Symbols

To add symbols to the schematic design:

1. From the Schematic Editor menu bar, select Add>Symbol.

The Symbol Libraries window is displayed.

© 2008 QuickLogic Corporation
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g ADDERT6 ] [ - COUNTTE
5_31[15'3] : .
x R o L - -count[15:0]}—= -
. 3”'“[15‘3]—_?::::;111115"E'n'a'b'le'::_"__ [ ]'"
?*32[15'3] | SUEEEESEES N ERE

2. Inthe C:\ pasi c\ LI B\ pasi c_ecl i pse\ MACRO library, select the adder 16 macro symbol

and drag it onto the workspace. Left-click to place it on the workspace and left-click to
release your selection.

: Symbol Libraries X

Library

C:hpasichLIB\pasic eclipse\VPECL

‘LA pasichl I Bypasic eclipseMACED
C:wpasichLIB\paszic_eclpzestCELL
C:\pazichLIBpasic_eclipsetMU ;I

Symbol

adder1E
count1B

. Move the cursor inside the schematic border.

Notice that the cursor drags the outline of the symbol.

. Position the cursor in the center of the sheet and place the symbol by clicking once.

. Inthe C:\ pasi c\ LI B\ pasi c_ecl i pse\ MACROlibrary, select the count 16 symbol and drag

it onto the workspace. Left-click to place it on the workspace and left-click to release your
selection.

. Move the cursor inside the schematic border.

Notice that the cursor drags the outline of the symbol.

. Position the cursor in the center of the sheet and place the symbol by clicking once.

8. Create your own design by adding wires, net names and so forth using these macro symbols

along with other library symbols.

For more information about creating a schematic, see “Creating a Schematic Design” on
page 3.
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6.2.3 Using the Tutorial Design

Refer to “Pre-Layout Simulation Using Active-HDL” on page 66 for more details about using
schematic based design flow.

To use the tutorial design.

1. From the SpDE menu bar, select Design>Schematic Editor & Navigator, or click the Qé
icon.

The Open window is displayed.

2. Navigate to C: \ pasi c\ desi gn\ TUTORI AL\ mac\ Macr o\ TopLevel \ and select
TopLevel.sch.

3. Click Open.
The Hierarchy Navigator is displayed.
4. From the Hierarchy Navigator menu bar, select View>Full Fit.

Click anywhere within the schematic border to perform this operation.

W Hierarchy Mowigator - TOPLEWEL - Sheet 1 = Page 1§
Fla Edt Yew ook QAC Gpbore  mmulson  Hele

B 8|15 £l Bls| @] e ols]s 7]

it 16 1] )
-
L]
Iﬂ'ﬂm_
s x LE]
grd it ]| Tl
i J}'m'u Bt
5]
STITTR ]
ol & apen
eh— N.lll'!\'.l—“"‘l—":l

m
ki

Al
Zoom |m - Fick Comter Point or Comer of Zoom Window

6.2.4 Exporting the Verilog Functional Simulation Netlist

The design will now be simulated to verify the functionality. In order to run a pre-layout
simulation, a Verilog or VHDL netlist must be generated. This netlist can be used with the
Aldec Active-HDL Simulator included with QuickWorks.

To export to Verilog:

1. From the Hierarchy Navigator menu bar, select Tools>Export QuickLogic.
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The Netlist Information dialog box opens.

N o o k& w0 DN PE

Netlist Information x|

Deszign Mame: count1B

— Methst Format
" ODIF & Heniog i WHOL
— Device and Package
Device Family IEn::Iipse-II j
Target Part:  GQLA0R0 Target Package: PT196

Speed Grade I G - Fazter *I

— Device Description

B4k, Uzable PLD gatesz, 9K Bak bitz: 1.8, 0,18 micron
process

136 pin Plaztic Thin Fine Pitch Ball Grid Amray [TFBGA]

[T Backup Previous "W aveform File

[™ Dizplay Buzes as [L:H] in ‘W aveform Taoolz

[ Preserve Schematic Structure through Synthesis
¥ Precizion Syntax Check

ok I LCancel

Select Verilog in the Netlist Format.

From the Device Family pull-down menu, select Eclipse-II.
From the Target Part list, select QL8050.

From the Target Package list, select a PT196.

Click OK. The Pre-layout Information window is displayed.
Click Done.

From the Hierarchy Navigator menu bar, select File>Save.

6.2.5 Simulating the Design for Functionality

While simulating the design using macros, the following files should be included in the

simulation script (Wrapper file and Core Simulation Model):

For Verilog:

C: \ pasi c\ spde\ dat a\ macr o\ adder 16\ adder 16. v

C: \ pasi c\ spde\ dat a\ macr o\ adder 16\ v1_0O\ adder 16_desi gn. v
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For VHDL.

C:. \ pasi c\ spde\ dat a\ macr o\ adder 16\ adder 16. vhd
C. \ pasi c\ spde\ dat a\ macr o\ adder 16\ vl 0O\ adder 16_desi gn. vhd

Refer to “Pre-Layout Simulation Using Active-HDL” on page 66 for more details about this
topic.

After viewing functional simulation results, you can synthesize the Verilog file and generate a
EDIF netlist. Now you will load this netlist file into SpDE.

6.2.6 Creating and Loading a EDIF Netlist

See Figure 6-4 for the EDIF design flow.
Figure 6-4: EDIF Design Flow
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6.2.7 Placing and Routing the Design

To place and route the design:

1. From the SpDE menu bar, select File>Import Precision, or click the Import Precision

E icon.

The Open window is displayed.

2. Browse to default directory C: \ pasi c\ desi gn\ TUTORI AL\ nac\ macr o\ TopLevel \ and
select toplevel.v/toplevel.vhd.

3. Click Open.
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The Precision RTL program is displayed.
4. In the Precision RTL window, select the part and package.
5. Click Compile.
6. Click Synthesis.

See “Starting Synthesis” on page 112 for more information.
7. When completed, select File>Exit.
8. Generate the EDIF Netlist.

See “Creating an EDIF Netlist” on page 35 for information.
9. From the SpDE menu bar, select File>Open.

The Open window is displayed.

10. Navigate to default directory C: \ pasi c\ desi gn\ TUTORI AL\ mac\ nacr o\ TopLevel \ and
select TopLevel . edf .

11. Click Open.
The Retarget Device screen is displayed.

12. Select the Device Family, Target Device, and Package and click OK to retarget to a
compatible device.

The design is automatically imported into SpDE. The macros adder 16 and count er 16
appear as colored blocks. Initially, the macros are placed automatically. Use Macro Planner
to place Macros (see “Running the Macro Planner” on page 173).

The black color locations shown in the Macro Planner diagram below are possible valid
locations to place the count16 macro. Similarly, if you can find valid locations for adder16.

NOTE: While moving an instance, valid location are highlighted only if the instance is pre-routed.
For the others all locations are valid.

13. Set the options for back annotation.

See “Setting Options for Back Annotation” on page 117 for more information.
14. Select and run all tools.

See “Selecting and Running Tools” on page 117 for more information.
15. Run the post-layout simulation using Aldec Active-HDL.

See “Starting Active-HDL” on page 101 for more information.
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16. From the SpDE menu bar, select File>Save to save the. chp file.
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6.2.8 Running the Macro Planner

To start the Macro Planner:

1. From the SpDE menu bar, click on the Macro Planner # | icon, or select Tools->
Macro Planner, or press Ctrl+Alt+P.
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The Macro Planner is displays Tree view of macro instances.
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2. Click on Instance 13.
The corresponding instance is selected in the macro view.
3. Move the selected instance in the macro view to the logic cell B7.

Use the status bar to see the top left cell name while moving.

4. Right-click on the selected instance in the macro view and select Rotate 90° from the menu.
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ed by 90 degrees.
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The instance is rot
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5. Right-click on the selected instance in the macro view and select Fix Position.

The instance is fixed at cell B7.

6. Save the macro placement by selecting File>Save.

After running all tools, the . chp file is displayed.
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