Robei £ ¥, Hi 1 SE R

A5 AL /N R Nk BE T

1900y ® ybuAdod



A DL AN IR Bt

e e
02 TR FH |

1900y ® ybuAdoD



T A5 AN IR e T

H %%é&m%ﬂj“ BEFR R . s E AL E T
AL, “OMRER 4+, “ARE CO HR B HER
EAL, REREE.

AR5 8RR tPENL A EdE R R OR,
B H a0 E R, — B HE &AL (MSB)
KBRS, IEHHOE R, MEHLIRR.

AR5 5w, R ZEEMY, FIMNEH R
WA [ i 4 . AR —adt i gm b 7 R~ B 775 20,
FrfS 2N e 20T g A —4F, (2 BN A FT .

1990y ® ybuAdoD



A DL AN IR Bt

U7 LB B 1 5L

n] LB I S - signed SKE X:

Input signed [7:0 ] a, b;
output signed [15:0] c;
wire signed [15:0] x;
reg signed [15:0]y;

IR signed ST, BT BUE SO AR =45
TR 75
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AR 2 A A B EUE -

IE%: semhion0, HAUE SN TRT 58—,
signed 0110 = unsigned 0110 = (dec) 6

e mmhioNl, FHAEXNHMESE TS EAL B s
1011---- (4ERFAIEL ) ----0100---- (+1) ----0101 =5
A 1011 48 HE N5, A HIME N -5,
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B e DN IST I RF 5 AL R B BN E A e Bk
ANZEIE

0100_1100: 554740, #&ZIEHL;
Pl A% _100_11001E MR 58032876, BT OZEIE A+76;

1011 _0011: FF5fi A1, =&fME;
FIAM % 011 0011/E NG 2 ¥ FE <51, Fi LI I1E N-51.
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s 5\

|1|<- N-Q-1 bits ->|<--- Q bits -->|
|S[iHm|FFFFFFFFFFFFFFF|
’I I<—Nbit5

| =] | MN-O-1 Integer bits |

Q Fractional bits

[s ] M-o-tintegerbits |

@ Fractional bits |
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= New Project Setting m

Nodule Name: qadd

SR B R

Nodule Type: |module .

Language: Verilog v

Input Ports: 2

Output Ports: 1

Inout Ports: 0

0K | Cancel
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l Name Inout DataType | Datasize Function
a input | wire I 32 input a
b i input wire I 32 |input b
c output reg | 32 output ¢

} | | | | | | | -

qadd
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parameter N = 4; GBI
reg [N-1:0] res;
assign c = res;

always @(a or b)

begin
SIS AL L. if(a[N-1] == b[N-1])  //aflb[[{4 5
N g‘_‘[‘/ftﬁnj . begin

res[N-2:0] = a[N-2:0] + b[N-2:0];
res[N-1] = a[N-1];
end
else if(a[N-1] == 0 && b[N-1] == 1)
begin llay1E bR
if( a[N-2:0] > b[N-2:0])
begin lal|>|b|, 4HRNIE
res[N-2:0] = a[N-2:0] - b[N-2:0];
res[N-1] =
end
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else /l|a|<|b| 45 K N0EE i
begin
res[N-2:0] = b[N-2:0] - a[N-2:0];
if (res[N-2:0]==0)  //455 0
res[N-1] = 0;
else

;gg\/ﬁ’fﬁﬁ% end
end
else a5 bk
begin
if( a[N-2:0] >= b[N-2:0] )
begin /|a|z|b| 45 SR 08 1
res[N-2:0] = a[N-2:0] - b[N-2:0];
if (res[N-2:0] == 0)
res[N-1] = 0; //45 540

res[N-1] = 1; 1155 5 M 17

else
res[N-1] = 1; /455~
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begin

res[N-
res[N-

;gg\/ﬁ’fﬁﬁ% : end
end
end

l|al<|b| 45 M IF

2:0] = b[N-2:0] - a[N-2:0];
1] =

Bt SR, IRAF AT .

ﬁﬁ% ﬁ%lﬂlﬁ’ }J_‘

=LV A
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AR B 1
' ~ New Project Setting L__@_Ig

Nodule Name: qadd_test

Nodule Type: testbench ¥

Language: Verilog v

Input Ports: 2

Output Ports: 1

Inout Ports: 0

OK Cancel
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| Name | Inout | DataType | Datasize ‘ Function
I. a | input | reg | 32 |
| . b | input | reg I 32 |
I» c ’ output ’ wire | 32 l
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BL/NEL I IE VT

initial begin
a =4'n0001;
b =4'b0011,;
#10
a=4'b1011;
b=4'b1011;
#10

a = 4'b0001;
b =4'p1101;

#10
a =4'p1110;

b = 4'p0011;

#10
$finish;
end
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[~ Waveform

File Edit View
~ _
I x . +) /b ﬁ ﬂ 0

qadd_test. v¢
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al31:0] B ( ] X B X 1 A 4 ¥ Waves

b[31:0] B ( = X = X = X 3 4 l ;a(ii

c[31:0] E ( 3 X E X < A G : ﬁ{
s al

O 1+3=4;

@ B+B=E; 1011+1011=1110 (1)011+(1)011= -3+ -3= -6=(1)110

® 1+D=C:; 0001+1101=1100 (0)001+(1)101= +1+ -5= -4=(1)100
@ E+3=B; 1110+0011=1011 (1)110+(0)011l= -6+ +3=-3=(1)011
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% Vivade 2014.2 (=13
|

File Flow Tools Window Help [Q- search conmands

VIVADO! ™ o s £ XILINX

Becent Frojects

Quick Start
) runled
AP \ _;g ! B fvivado/ruml ad
Create Hew Froject Open Froject Open Example Froject
Tasks
= =
Managa IF Opan Hardware Manager Tiliox Tel Store

Information Centex

@ B @

Documentation and Tutorials Guick Take Videos Release Notes Guide

E Tcl Consola
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' ﬁ, New Project g

Project Hame

Enter a name for your project and specify a directory where the project data files will be stored. '
Project name: ilabl ‘
: : [ ”
Project location: |E:/Robei_modules/calculate ]E]

Create project subdirectory

Project will be created at: E:/Robei_modules/calculate/labl

l < Back §|L§ext> ]Lﬁginish \ [ Cancel ]
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' g New Project ﬂ

Project Type
Specify the type of project to create. '

@ RIL Project
You will be able to add sources, create block designs in IP Integrator, generate IP, run RIL analysis, synthesis,
implementation, design planning and analysis.

]LKotspecify sources at this time

(") Post-synthesis Project
You will be able to add sources, view device resources, run design analysis, planning and implementation.

| |Do not specify sources at this time

() L/0 Planning Project
L Do not specify design sources. You will be able to view part/package resources.

(") Imported Project
Create a Vivado project from a Synplify, XST or ISE Project File.

() Configure an Example Embedded Evaluation Board Design
Create a new Vivado project from a predefined IP Integrator template design.

|
@)
o
S
=<
[ < Back ]E.Eext> g%;liinish \ Cancel LS:
. 4 @
Y
)
o
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4. New Project

Add Sources

Specify HDL and netlist files, or directories containing HDL and netlist files, to add to your
project. Create a new source file on disk and add it to your project. You can also add and create

Index Name Library HDL Source For Location
@ 1 qadd. v xil_defaultlib Synthesis & Simulation ¥ E:/Robei_modules/calculate/verilog
L]
| Add Files... || Add Directories... || Create File.. |

Scan and add RIL include files into project
] Copy sources into project

[/ Add sources from subdirectories

Target language: I_V;i_log v ‘ Simulator language: IVerilog v

> | +

Make a local «
project direct

t |

| <Back || Hext> | Finis

‘I Cancel l
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4. New Project % |

Add Constrzints (optional)
Specify or create constraint files for physical and timing constraints. '

Constra... Location

.. Create Constraints File g

«= | +

Create a new constraints file and add 1t
to your project ‘

l File type: B3 IDC v
File name: ‘labl_constrainl ’
File location: |6:J {Local to Project> v ’

| ok || cancer |

Add Files... || Create File... |

El Copy constraints files into project

[ < Back ][ Next > ];_“Einish l[ Cancel ]
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4. New Project M

Default Part

Choose a default Xilinx part or board for your project. This can be changed later. ‘
Select:
4Filter
Product category: iAll v ’ Package: ‘ clg400 v ’
Family: lZynq-TOOO v ‘ Speed grade: ’—1 v ‘
Sub-Family: :[Zynq-TOOO v ’ Temp grade: ’All Remaining ¥ ’
[ Reset All Filters ]
Search: 'Q‘ ‘
' I/0 Pi Availabl LUT Block Gb
in vailable . oc
A Count I0Es Elements clinElopx RAMs D3Es Transceivers
3 xc72010¢1 g400-1 _ 35200 _E!-_
@ xc72020c1g400-1 125 53200 106400 140 220
|
<[ m r [E]

[ < Back ][ Next > ]}i Finish i[ Cancel ]
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. labl - [E/Robei_modules/calculate/labi/labixpr] < Vivado 20144 T TETe e

File [Edit Flow Jools ¥indow Layout View Help lQ' Search commands ‘
4’? |__:_“| » & . . X l b l) ﬁl % %I z @ [%DEfﬂ‘ﬂt Layout " ' ‘ \| @ write_bitstreasm Complete
Flow Navigator & [ Project Manager - labl X_I
Q= Sources Eg [E] 12X |zProject Summary X l@ gadd. v X I@ 1sbl_constrain xdc X | B 122
~ - == SEOA O 5 - = e -~
l‘ |: o %| B Eﬂ‘l . / )| E:/Robei_modules/calculate/labl/labl. sres/sources_1/imports/verilog/qadd. v
Project Manager - —~~ - - LT S e
3 € ) S_bnesim Sonrees: 1) m 7 //——Ports declesration -
@ Project Settings @ qedd (gadd v) I 8 input [3:0] a;
t‘ﬂ‘ Add Sources {5 Constraints (1) ‘:&Q 9 input [3:0] b; 7l
i B constrs_1 (1) 3 3 3
i — 10 output [3:0] c: 4
v e . L] labl_canstrain.xdc/ _VE 11 T
Q: IP Catalog [#-{) Simulation Sources (1)
a1z wire [3:0] &
4 1 3:0] b:
= I&.egxator Libraries |Compi1e Order , H X ii -fre ES 0;
Create Block Desi =S H wire [3:0] c:
e ’\‘_é’b Sources I‘ Q? Templates I : _{{_ 15
' Open Block Design |l | = T e i
& ; Properties 0O x ., |18 //-——Code starts here————
Generate Block Design ‘l‘ 7 O ——
R ') R & ! 955 :
4 Simulati 18 reg [-1:0] res;
TRESon L 3 1abl_constrain. xde @ 19 erc e
ﬁ Simulation Settings 5 : = . !
@ o Simalatson i|| Location: E:/Robei_modules/calculate/labl/labl. sres/constr Q 20 g :
2 — 21 always @(a or b
Type: xc | [ il bt 22 begin
4 RIL Analysis < i ] » 3 g
—3 v 23 if (alF-11 == bIF-11) A
b @Y Open Elaborated Design IGenerd Properties | Im < »
4 Synthesis Log e [E)i A
% Synthesis Settings I] K-reating bitmap. .. -
’ Run Synthesis i] Ereating bitstream. ..
B EL? OperSynthesszed Do g % ! riting bitstream ./qadd bit...
INFO: [Vivado 12-1842] Bitgen Completed Successfully.
4 Implementation ﬁmn: [Project 1-120] WebTalk data collection is mandatory for users of free Webpack licenses. To see the specific WebTalk data collected for your design, op
% Implementation Settings WFO: [Common 17-83] Releasing license: Implementation
P Ran TaTaentation = .Ln'ite_bitstreem: Time (s): cpu = 00:00:32 ; elapsed = 00:00:41 . Memory (MB): peak = 794.184 ; gain = 343.605
= . NFO: [Common 17-206] Exiting Vivado at Thu Jun 04 15:44:14 2015. .. =
L Open Implemented Design &
< i ] »
4
Pto%am and Debug Synthesis | Implementation Simulation |
¥ TeAuthm e bk (=] @ Tcl Console [Q Hessages“-‘»vEﬂ Log lé Reports I%} Design Runs

18qo
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# ZYBO bhoard Pins
# QADD
#PMOD JE1~4, 7~10. Switches a[0~3], b[0~3]

set_property PACKAGE_PIN V12 [get_ports {a[0]}]
set_property IOSTANDARD LVCMOSS33 [get_ports {a[0]}]

set_property PACKAGE_PIN W16 [get_ports {a[1]}]
set_property IOSTANDARD LVCMOSS33 [get_ports {a[1]}]

set_property PACKAGE_PIN J15 [get_ports {a[2]}]
set_property IOSTANDARD LVCMOS33 [get_ports {a[2]}]

set _property PACKAGE_PIN H15 [get _ports {a[3]}]
set_property IOSTANDARD LVCMOS33 [get_ports {a[3]}]
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4 Simulation
@ Simulation Settings
@ Run Simulation

4 RIL Analysis
4 El? Open Elaborated Design

4 Synthesis
% Synthesis Settings
$ Run Synthesi s <«mmm——
b El?y Open Synthesized Design
4

Implementation
% Implementation Settings
D Run Implementation

4 - Open Implemented Design

\ ” ‘ Source File Properties

—

Synthesis Completed u

@Svnthesis successfully completed.

)] gun Implementatior

() Open Synthesized Design

(©) View Reports

[ Dor’ t show this dialog again

| ok || canca

20

T
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\ H’ Location: E:/Robei_modules/calculate/lab;
4 RIL Analysis > L

< | — 1 : -
b ﬁ? Open Elaborated Design Implementation Completed’. g
4 Synthesis i
Implementation successfully completed. —
@ Synthesis Settings s
’ Run Synthesis Next i
s 3 - - ol - |
L Open Synthesized Design @ Dpen Implemented Desigm E
b1
4 TImplementation (") Generate Bitstream
4 4 P
@ Implementation Settings @ Vies Reports j
|> Run Implementation |
4 El? Open Implemented Design
[ Dox’ t show this dislog again
4 Program and Debug
@ Bitstream Settings [ IS ] [ Exnsel
. 2.0 = =

1900y ® ybuAdoD



R NECH

7o X | =gl
\r T ™
Bitstream Generation Completed u P
. b;
(of ) ' £
LS Bitstream Generation successfully completed.
}EI cts
Next R
) H :
) Open Implemented Design 1 £
]| (7) View Reports 2]
>y (") Open Hardware Manager( M or
= = Dan? s : I
Don’' t show this dialog again
l 0K Cancel

"qadd. bit. ..
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Hardware Manager - unconnected

@ Ilo hardware target is open. Upen target

Hardware A 8 Y o Debug Probes A B [ e
=8 % >rHu % 53 |[E]

llame Status

Properties A o8 N oo

- >

%
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& Open New Hardware Target B, — - « B -— u

.

Select Hardware Target

Select a hardware target from the list of available targets, then set the appropriate '
JTAG clock (ICK) frequency. If wyou do not see the expected devices, decrease the

Hardware Targets

| Type Port Name JIAG Clock Frequency

{© xilinx tef|  |Digilent/210279573195A 4
|
|
N
]

Hardware Devices (for unlmown devices, specify the Instruction Register (IR) length)

Name ID Code IR Length

@ arm_dap_0 4BAO04TT 4
@ xc7z010_1 13722093 6

Hardware server: localhost:3121

< Back ]Eﬂ}ﬁiext) g’vkﬁinish ‘ [ Cancel ]
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Hardware Manager -~ localhost/xilinx_tcf/Digilent/210279573195A

@ There are no debug cores. Program device Refresh dewice

Hardware | [t Debug Probes —.am]
(=) r £ ¥
A2 E K P H»H N QI 2|E
Name Status
= ‘ localhost (1) Connect
&l Hd xilinx_tcf/Digilent/210279573195A 2) Open
""" @ arm dap 0 @) /A

[ i : I a=H
Hardware Device Properties —— o B[ B |

« %5

@ xc72010_1

| a~
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