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Assuming you know how to create a new project and add a new source. Now, put four “add1” (full-adder) in this new schematic editor.



E Xilin® - ISE - C:" Xilink91i 140L_tutorial2 140L_tutorialZ.ise - [bus_example.sch®] ;LEI x|
2] File Edit Wiew Project Source Process Add Tools Window Help ;Iilﬁl
MPEHE L] daEx [ w22 B R[[ABE @A w2l sl =S
lezE | @HHaEiIr vz (2-8(0 /O0ARS M|/ A LA =

x

Categaries

<Al Symbols—> -
Anithmetic

Buffer

Comparator

Counter

MNernder ;I
Symbols

accl ﬂ
acclB

accd

acca

add1

aAA1E LI

Symbol Mame Filter

‘DOrientation

I Ratate 0 :l

Symbal [nfo |

=g SJ:u_urc;eﬁl tfsi Sr;uaqshi:u‘t:?ll ™ Libraries I = Symbols

[ Select Optionz
[
<] 1
gprocgsses & Optionz I -
[2] bus example.sch
x| FProcess "Creating Zchematic®™ completed successfully :l
Started : "Launching Schematic Editor to edit bus exsample.sch'.

4] | o
| Lonzole ﬁEnms _n'w'am'lngs IE Tl Shel I :L"“?Fl'nd'in Files I

| [[336,2756]

Use wire tool B to connect each CO port to the next CI port with single wire. And draw single wires to the first CI input and the last CO output.
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Click on the™= tool bar, and input “Cin” to the Name field in the Options windows on the bottom-left. Click on the top input wire to name it as “Cin”. And name the bottom output
wire as “Cout”. Note that you may need to scroll down in option-window to see all available options.
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Zoom in to make sure the wires are named correctly (Cin shown above).
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Draw three single wires as shown in the graph.
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b
Using the same tool S , hame these wires as “A[3:0]”, “B[3:0]” and “C[3:0]”, as shown in the graph. Note that they become buses after naming.
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Extend these buses just as you would with regular wire (as shown above).



= xiliny - ISE - C:Xilinx91i, 140L_tutorial2}, 140L_tutorialZise - [bus_example.sch®] =] =]
] File Edit ‘igw Project Source Process Add Tools Window Help ;Iilﬂ
[DPEHAL]EpEX[wa[RILPXXS[B[AI=Z B mo[]A [ ] =] 9]

lfme @Az ves-=[2-8[ 0 /OABI M| /][ Aann

=
= 2 ADD1 |
Categaries
<Al Symbols-> il o
Aritkrnshie hufe —
Symbals e
acc] ﬂ
Sumbol M ame Filter
‘Orientation ——
—]
| Rotate 0 LI i - e
Syinbel ok |
5 Suurcesl i Snapshi:u'sl E Lil:urei:ies_'J =L* Symbals
ADDT
=
| &dd Bus Tap Dptions = P—
—
:—,—
“wihen pou add & bus tap, set its onentation
20 that _tha broad end - the part that
connects ta the bus = iz at the
L 400
A i =
Left s~ £ < Right s =
(" —]
Battom P
Selected Busz Mame ll . | _hILI

% Frocesse: | 34 Options |
@ bus example sch’ I

= Frocess "Creating Schematic™ completed successfully o

4| | b
|Z| Consale ﬁErrmS I 1 Warrings IE TelShel I ip Find in Fil=s I

| [ [200,1980]

Put bus taps by using b= , as shown in the graph. The flat end must be aligned with the bus you want to connect. And you can change the tap orientation in the Options window.
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Connect each tap to a port of ADDI1 as shown above.
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Now, add the ports to each of the input & output. Note, all you need to do is select the = then click on each of the bus you wish to connect the port to. The

port will inherit the name of the bus/wire. Name the each single wire as shown in the graph (i.e, A(0), B(0), A(1), B(1)...) . Note that conceptually bus tap doesn't connect
wires, but extends some wires from a bus. Therefore the branch must be a subset of the source bus, and they must have the same name.
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To verify a bus tap, double click the bus tap, an object properties window will pop up. Check the names of connected nets.
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Now, follow the same steps as you did to create a test-bench in lab1 and you should come to this screen.
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Highlight the input buses and right click to set the value as Decimal (Unsigned) value.

| Time: ---
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Right click on bus “A”, and select “set value...” in the pop-up menu.
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In the “Set Value” screen, click “pattern wizard” button. You will see the “pattern wizard” window. You can set alternate, count, shift and random value to a bus.
At this step, we set bus “A” to alternate, as shown.
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For B[3:0], use the “Random” option the in Pattern Wizard window and you should see some random value assigned as shown above. Save you work.
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Let’s use a different simulator this time. Take a look at the Device’s property as shown above.
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Be sure to select “ISE Simulator (VHDL/Verilog)” as Simulator. And, you can choose either VHDL or Verilog as the preferred language.
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Run highlighted process

Now, run the simulation.

| Time: ---



Yilinx - ISE - A Xilink91i% 140L_tutorial2h 1401 tutorial2.ise - [-Sin"u.llal:jﬁn;]- =]
[ File Edit Wiew Project Source Process Test Bench Simulation Window  Help =& x|
IDPHS <|lsBRBX D@ MIPOXAXL G| S 0C)A )10 6l = ¥
g e [ @i vz (2-2N0 /0A[BB A[7][A 4 = =

[ § & H[@ 0 ey 20 e

- 1 |

Sources for | Behavioral Simulation Rdl]| Current Simulation - R
——— = Time: 1000 ns aoo 1000
o 1 T4 _tutorial2

B £ watlFl T ORE Y. grT Y aha Y dhE % ARh

31-[n]bus_example test [bus example_

Long Mame
Shott Mame
Reverse Bus

Delete

“| | all Decimal {Signed)

& T '
E# Sonroe ifﬂ" Snapsh] |E lerarlj D 5_'.Jml:ucl| Betimal {Uindigned)

;=] Hexadecimal
Binary
=8 P buz_example_test - bus example_test ASCIT
@{E [3:0] Find Signal. ..
éﬂl:uut . :
@C-‘E‘- [20] Sork Signals Ascending
@{E [3:0] Sork Signals Descending

3)“'3'” fdd Divider...
+1- JUUT - bus_example

4 4 . .
J — | E o113 3 :
E"L--_:(;'F'n:ucesses :_" Sim Hierarchy - bus = — _
| [] bus_example.sch J [ ] bus_example_testtbw | [ Simulstion

| This is & Lite wersion of IZE Jimulator.
[ Simulator is doing circuit initialization process.
Finished circuit initialization process.

o

%

4| | b :

|§J Cansole J_@Ermrs J 1, Warnings JE Tt Shel J gty Find in Files | Ej Sim Console - bus_erample. test J

:"Time: ==

You can choose to see the result in many different formats. Let’s take a look at the result in Decimal.
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If you see this screen, you are ready for lab 2. Good luck! You may choose to use either ModelSim or ISE Simulator for your lab assignments. As you can
see, ISE Simulator is easier to work with but with less features compare to ModelSim.



