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FIT. CO3ANDEZEZRIEEL M0 & 1] TEZLE, ZOHAEIXUTO8EYIZHY
F9, ChERTHRLEMEZEEEREEVET,

FIT. COBANDEEZRIEEL [0 & 1] TEZLE, ZOHAEIXUTO8EYIZLHY
F9, ChERTHRLEMEZEEEREEVET,
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AN H #f = N 18

1 A0 B - i m 1

0 0O o 0 0O mO=,/4A-+-/8B-+,C
1 o o 1 0 ml=/4A+-,/8B-
2 o 1 0O 0 mel=-a- B-.-C
3 o 1 1 1 m3I=/A+ B C
4 1 0 0 0 md= A+ B+ C
5 1 0 1 1 m5= A+ /B C
& 1 1 0 1 mbé= A+ B C
7 1 1 1 1 mi= A+ B-

#4111 EHES

F4. 1. 1T, AN TO) £ 1] OWFRLDEEICHONTEZET,
WEITIEmEL L FHEN D AT, WA T1 ] OREBICER LTEX D HIET, ZOROH R
(1) OREET 7T 4 TRIRME. (0] ZA VT IT4T7RREBLESVET,
TOT14TIRRELIE, TBATTREEBEAINETLTLS] R YFTRERAS yFHAFIATL
3]
LORIER VDN E T,
ZDOT T 4 TIRRBEICHEH LC, MEAE L HIEA PR L S0 E T,

T2 10) OBFEEEZDFELARIMLES V., AT 7T 4 7IRIREBICER LB 2 IR £
T, TI7T 47 L%, BEEIRRIET, HIZIXT T o TR BT LTV DI, Ty a7 AL vF
ROIEAAL v TF L TONIZ LT, 2O, INEEEER CZ oREOmBX L kD 5 &

X=m3+mb+mb6-+m?7

L0 ET,

ZORET—ILRES, H/ —RIZKYBBRIEEZITVET,

EiRibX. REBEXPOTNRLEHHNZEL L, EREEREZLAHENDY. FRIZEYT AR
) — FERTIEEZEEEZ/NEL, FPGAOKLGEOSYITNARTH, TOEEEHE
HEZ 5 ENHAFHEEDSDTHEERET LICEWTIEHEDRIETT,

BWEE, REBEREIZY I bz 7 TEFMICITOASZONA-YRENIZA>TLWETA, Z0D
FEEMOTHL T EIE, EBRODBY ZFONHKRIT I LETREREELGRIVMERYET,

ERRE DI
AIDOMEZERIZ & Y EANRERXE., T—ILRBZRAVTHERT S &

X=m3+mb+m6+m?7 %IEMIZGdRT 5L

X=(A-B-C)+ (A-/B-C)+ (A-B-,/C) + (A-B-C)
L FET,  (IEE NOT &#%)

X=((A*B-C) + (A-B-C))

+ ((A-//B-C)+ (A-B-C))

+(A-B-C) + (A-B-C))

X=((A*B:-C)+ (A-B-C)) B:-C- (/A+A) =B-C
+(A-/B-C) + (A-B-C)) -+-A-C- (/B+B) =A-C
+ ((A-B-/C) + (A-B-C)) A*B- (/C+C) =A-B

X=(B-C)+ (A-C) + (A-B)
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ZCTRFE--HEEKX % VerilogHDL DEKIZH S > T TR T B EUTORIZHEY FT,
74L& majority. v

COZERDHBERERE 1 DDED21—ILELT, EV21—ILE, AHAR—FEEELET,
module majority (IN_A, IN.B, IN_C, OUT_X):
input IN_A, IN_B, IN_C;
output OUT_X;
RIZ, Mo ZADRBREDIEEZ5ITHTHEELT
wire AND_BC, AND_AC, AND_AB;
BT, EELT7AVY—ICHRIBEREZVAHTE E
assign AND_BC = IN_B & IN_GC;
assign AND_AC = IN_A & IN_C;
assign AND_AB = IN_A & IN_B;
CHOI3DDFHEBOHAZHA X ITHEMTEELET
assign OUT_X = AND_BC | AND_AC | AND_AB;
RRIZED1—ILDEE FTHET Stk
endmodule
ZENVTRTTY,

MXHDLURFDOAV I, CEEBELERIL *~* FtE " TY,
uc f274JL

HE T 7AILEFEEN, FICELTHA ODEREITOET,

uc f Z7M4ILOEREKILUTOLSIZHY FF,

NET “H—Fr&” LOC = “E BB ;

SEIOZHREREZH & LTRBRTHEUTOLSIZHEY FT,
74L& :majority. ucft

# INPUT PIN
NET “IN_A" LOC = “P35”; # Swi
NET “IN_B” LOC = “P34”; # SW2
NET “IN_C” LoC = “P337; # SW3
# OUTPUT PIN
NET “0UT_X" LOC = “P54”; # LED1

Muc fURRMDIAY NI, #TENRUBRITRETHAIA Y MZRY FT,




412 IRFRRERIEE

JEFFREE R, EORDANESEHNDKEICRY ROHEAANRESTOZIILEBETY,

ZOEEETIE, BUEOESREBLEET 2N LEL 2D £,

FREWELTIE, ZYy T - o0y TEBLSHY. TOMAELTEAVVZERY. LORSERE

BAHYFES,

ERRDERETFIEE L TIE

REEBRE — KEEBR — BREL - R - REER

EVWSFIRTHREEEDHTNEFET,

BEGHE LT, EFFM302FATHEL LD,
BEFYMIO0EBETIE, YM20NBEZ—EREMRT1I~6 FTEILSIETNEFET,
HAZEEICT S, Y1 IODBZE 1 ~6F T—ERNREBICIEEICELI HERELEFT.
(KYDY A 30(F, ERENF VFLICHFETA, SEIFIEFRCHIMERELEY)

ZoTEY. YMaONBEDERLEREBBHE LTRERLET.

4. 1. 203, YM30QBDBYEHLY ZRITRLIEZHDTY, ChEik

|

/ N\

U

X412 REEBX

EBBHEENET,
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YA OODBEDEFZRAG6 T, CDEZRIT=HICIEY FARBETT,
hxD27Yy 7 - 20y ITERTBICEIED Yy T - 2Oy THRET, £y 7 - 20
yTOAEHED2, D1, DO, Q2. Q1. QO ¢LE YIRS ELUTOREEBBRENEEET,

FHEE | HEDIKEE | ROIKEE | HlEIA A
i | Q2 Q1 Q0 | Q2 Q1 QO | D2 D1 DO
o | 0 0 0o | 1 0 1| 1 0 1
1| 0 0 1| 0 1 0o | 0 1 0
2 | 0 1 0o | 0 1 1| 0 1 1
3 | 0 1 1 1 0 0o | 1 0 0
4 | 1 0 0o | 1 0 1| 1 0 1
5 | 1 0 1 | 1 1 0o | 1 1 0
6 | 1 1 0o | 0 0 1| 0 0 1
7 | 1 1 1 | 1 0 1| 1 0 1

#4.1.2 REEBR

x4, 1. 2134, 1. 2ONREBBRZEICBBREZRICLKEBBRTY, RIS, JORE
BRERMOHEXZEENET,

HRERDEEATHEAEOERERRDISZE LR LFETITVEY,
HEEREDOHGIFLUTORY TY,

HIBER IREBHR
A7 IMAEDIREE
HAh HEAR DIy T - 70y TOHEETROKELRLIZED)

Y. EEEROEAICHET HG#IAND 1] 12EB (NEEER) L. D2~DOETEENE
n

D2 = mO+m3+m4+m5+m7

D1 = ml1+m2-+mb5

DO = mO+m2+m4+m6-+m7
EEEHINFET,

COFDOMENXE. MASHERETIToOLMERERT, ANZREDKE, HAZFIBADELT
BEFE9,

hiE. MEDREN S RDKEANER I HL-HIZD T Yy T - 28y TOD AN EZHREDKREN S
Bl EIZRYET,
BIZIE, BWES 2081 THAIEXRIF2(1ZLEZLDT

D2IZlZ 0]
D1IZIE M1
DOIZIZ TO]

5252 &2Y, CITIED 1 DHEXICHAEOKREDR/NEM 1 (00 1) AHEMELTANS
nNHZEITRYFET,
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ZIE HAEHERERXDOFLRALLD2M5D ONEHREBXZHEE LEREER L. TOHEREED
)y 7 - 70y TODAAICEZNERIIDTY,

SEIEAL/ —HERNTEHELES,

ERRZE DKL
D2 = mO+m3+mi4+m5+m7 02 a0
az-a1 i 1
(11U
D2 = ®+@+® il 0
[F - 0
D2 = (/Q1:./Q0) e 100
+ (. Q@Q1- QO0) P
+ (. Q2+ QO0)
[vid] m3 011
m7 111
=11
a1-00
(&3] ms 101
7 111
T
Gz2-00
D1 = ml1+m2+mb5 b @
02-a1 0 1
mo 1 D!
D1 = @"‘@ ”] m
mez 010
fQ2-a1-/00
D1 = (/Q2-+- Q1-.Q0)
+ Q1+ QO0)
@ ml 001
mh 101
=01
Jar-on
DO = mO+m2+m4+m6+m7 0 o
T
1
DO = O+2+® -~ W)
mo Qoo
DO = (/Q1:-.Q0) T
+ (Q2-.Q0) o/
+ ( Q1 - QO) @ mo 000
& 010
o—-0
702+ £a0
(6] m3 011
m7 111
=11
]
EBYFETS,
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413 1SEIz&5Et
SCTIE. 411 THREFLAE-SHRERERRIC I SETHERLET,
SEfEARAT S ISED/N—3(E8. 2 i TY,

PLHEHAM BN BB MLk E[conRene v Q iE @ @ | &9t

No flow available.

[[E3

v

a

=
rrrrr J{ A\ Warnines I@Tﬁ\Cunsu\e ]{ g6 Find in Files

K 4.1.31
VHTI SEZEETHEHDEL S HE@EIZHEY FI,
3 L. LIETNIZRIMERET L@ HNIE, LBIDRTEMA L-E@EIZHEY FT,

CAPS [NUM [SCRL|

® #FHRTOD I FOERK

it \iew Project Source Process Window Help
i BEX va N:2LH KA B
Open Project..
Cpen Example..
Cloze Project open
Save Project As..
O Mew Ctel+N ect
a Cpen... Citrl+0 ect
Claze
B gave Citrl+3
Save fs..
P Save All

E‘a Print... Citr[+F
Print Preview..

EiR

Recent Files 3

Recent Projects 3

Exit

Mo flow available.

4.1.3-2
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-7OYxY bR BB V-84 TORER

New Oroject Wizard

E New Project Wizard — Create New Project

Enter a Mame and Location for the Project

Broject Name: G lz25 T Project Name :
= S s 270 b4
[majority] & A

Select the Type of Top-Level Source for the Project
Top-Level Source Type:
HDL -

Project Location :
T 5702 FOERMIBET
FEDRRIZEHLE THEMEETE

Top-Level Source Type :
mEEEBOY—X4247
[HDL] 574k

4.1.3-3

s TN RTOINT 1 DER

Family :
E Mew Project Wizard — Device Froperties :*l,?b\ ,so 1’Ejﬁj- 6 FPGA 0)
Select the Device and Design Flow for the Project - N
Property Name Value 7 7 = IJ _a)g?R
Product Gategary Gieneral Purpose v M
Family SpartandE v [Spartan?)E] éE*R
Device HEEET00E v
Package W00 v .
Spoed 5 3 Device :
Top-Level Source Tvpe HOL T’ \’r x % O)JE#R
Synthesis Taal HST (VHDL/ Verilog) - [XC3S100E] %:&E4R
Simulator I5E Simulator (YHDL Verilog) v
Enable Enhanced Desieh Summaty .
Enable Message Filtering F PaCkage )
Dizplay Incremental Meszages || Vi \° \\J /7'— :)@%?R
[VQ100] & :#4R
e ][0 ] (o ZOMETTIAIL FOEETT,

K 4.1.3-4




=R T 7 A ILDERR

E Mew Project Wizard — Create New Source

Create a Mew Source

Mew Source..,

Bemaove

Source File Type

Creating a new source to add to the praject iz optional. Only one new source can be created with the Mew
Project Wizard. Additional sources can be created and added to the project by using the *Project-»Mew Source™
command.

Exizting sources can be added on the next page.

< Back ” Mext > l ’ Cancel

B 4.1.3-5

- VY—REATEIR YV—RBAN

E Mew Source Wizard — Select Source Type

] IP (Coregen & Architecture Wizard)

|=] User Docy
Werilog Madule

File name:

AL Verilog Test Frdure —

s I majority | |
Location:

[¢]WHDL Package
') VHDL Test Banch

|d:¥}{ilinx¥ majarity | E]

Add to project

Cancel

B 4.1.3-6

New Sorce... :

REEDIYY

Select Sorce Type :
Verilog Module %;&#R

File name :
Majority & A7

24



- R— M) X FDYERL

E New Source Wizard — Define Module

Module MName |maj0rity |

Fort Direction Buz | MSB L5B o
IN_&
INEB input
= ot
OuT g —_—
it v
et v
it v
R
it v
it v
N = =
et b

’ < Back ” Mext » l ’ Cancel

4.1.3-7

- K— kU R FDIER

E New Source Wizard — Summary

Project Mavigator will create a new skeleton source with the followine zpecifications:

Add to Project: Yes

Source Directory: d¥Xilinx¥majority
Source Type: Werilog Module
Source Mame: majority v

Module Mame: majority
Port Definitions:

IN_A Fin input
IMN_B Fin input
NG Pin input
OUT X Pin output

] 4.1.3-8

E Mew Project Wizard — Create New Source

Create a MNew Source

Mew Source...

Source File Twpe

1 majority Werilog Module

Creating a new source to add to the project iz optional. Only one new source can be created with the Mew
Project Wizard. Additional sources can be created and added to the project by using the * Project—>Mew Source”
cotmmand.

Exiztine sources can be added on the next page.

< Back I Mext > I Cancel

4.1.39

Port Name :
R— 4
IN_A

IN_B

IN.C
OUT_X
AN

Direction :

A HARDZER
IN_A,IN_B,IN_C : input
OUT_X : output
ZEIR

Finish :
21)99

Next :
21099

25



E MNew Project Wizard — Add Existing Sources ] : _ NeXt :

Add Existing Sources 7 U v 7
Source File Copy to Project Add Source
1
Bemove

Addine existing sources iz optional. Additional sources can be added after the project iz created using the
“Project=>#dd Source” ar “Project-»#dd Gopy of Source” commands.

< Back Mext > Cancel
4.1.3-10

E Mew Project Wizard — Project Summary |Z”§|[5__(| F|n|Sh :

21)99

Project Mavigator will create a new project with the following specifications:

Project: ~
Project MName: majoritcy
Project Path: d:hEilinx‘\majority
Top Lewvel 3ource Type: HDL

Device:
Device Family: Spartan3E

Device: xc3isl00e
Package: wgloo
SGpeed: -5

Synthesis Tool: XST (VHDL/Verilog)
Simulator: ISE Simulator (VHDL/Verilog)

Enhanced Design Swmary: ensbled
Message Filtering: disabled P

< Back l Finizh I Cancel

& 4.1.3-11

; OK':
Adding Source Files. .. Eay IR

The following allows vou to see the status of the source files being added to
the project, and allows wou to zpecify the Dezign View aszzociation for
zources which are zuccessfully added to the project.

Design Unit Azsociation

l OK I[ Gancel || Help

4.1.3-12




- BROOVGRNEERTHER IO ) MIRYET

Vo Propel Seurcs Brocess Wrdom: Hab
DRX @96 QSOKTS B [ABE 00 LK M Renreee w50 G4 BALLAL 00

4% AN DR
_ 5 FPGA Desian Susimiry - MAJORITY Project Starus
Sumoes for| Syribwsia/ 8| Murber ot LUTs__ 8 L5 Deanen Overvien Praject File: mageity e Gurrent State: =
Basances |Friverve o By Module Hame: mafrity + Errors:
o Tarned Device 61 00s S0 + Warnings-
o Protuct Vorssn- B8 + Updatek: EEEREEDE

MAJORITY Partition Summary
Mo partiion nfoemation wsa feund

o
or .
o Detailed feports
D e Feport Name Statuz Genesated Errors Warnmns nfos
ar Syrivesis Ragort
Dt b Transiaton Faport
240 Guret Messsess: Mo Fzpart
g borcns | gy | Qb | [C e fene Place o ot Peert
i St T oo
Biseen R
= o ger Rt
f‘:;"z: sron H Secandary Reports
e o Report Home. Statua Gensrated

¢ Secandare oo | | Holoner Repart
Fromet Fropstiee

B Ensble Enhenced Desien Summery

0 Enatle Message Fitering

1 Display bramenial Messsaes
Erbarced Desian Summary Corterts

‘Shom Parttin Data

0 Shom Erars

O Shom Wornirws

0 Shom Fiing Censiraints

O ‘Shom Glack Repart

=}
=}
T
P Desien Usiltes
rd

#2)  Irplment Do
®2) Generate Fropasming Fike

< 3|
3 Processes

( ity 'x Desien Summary.

Started : "Launching Design Swmery".

<
(5] Console | @)Erues | g\ Womigs | [@Tel Gansole | g Find n Fikes

B 4.1.3-13

DD LW - 00 Moo e %5 G Sl o o WAL T-0O

Fromsty
- Q.
[ELes

12 /7 Deacripcion
i
14 // bependsneiea:
15
16 /7 Revision
i1 ¢/ Bevizion 0.0i - File Created
18 // nasrions) commenta:
3 Sarces | gy Srepsbots | [pyLbrwes 19
20
2 W, mc, oy
Frocesses 22
O A Eictne Souree 23
[ Gonate Naw Sevnce 24 X
View Desgn Summary 25 outpue oT_x;
Desians Utilities 26
2

28 endmodule
P

']
) Geerate Programming Fie

< >
A Pocasses

< »

[ msiritys | 2 Desien Summary

STALTEd ;| "LANCHING DEFIGN FumeAry”

< »
[5] Console | @Erors | g\ Wamings | [@TelCoracle | 4 Fid i s

% [N [ 557 Veribe

Fam S Fro - Inenedzh! 211 1C

4.1.3-14

majority.v :

2TV

moduke majority MY —AX D
[034% 7

DRz 411 TRO=HER
FH(Z, V—Ra— K%L
TWEFET,
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- HWET 7 A ILDER

|
|

i
- ¥
¥

&

K

)

Processes:

Add Existing Source
Create Mew Source
Wiew Dezign Summary
Dezien WHilities

U=zer Constraints

fzzien Packaege Pins

Create Timing Constraints

Cpen Withaut Updatine

Ert Properties ..

o Processes W 14 >~ koD
21 User Constraints —

Edit Constraints(Text) —
Run 221 v%

) GSynthesize - X5T

2 Implement Dezign

2 Generate Programmin
o

B 4.1.3-15

E Project Navigator

to the project and aszociated with the zelected desien module. Would vou like
Project Mavigator to automatically create a UGF and add it to the project at

this time?
If you select “Mo” vou will need to create or add an existing UCF to the project
before running this process.

@ This process requires that an Implementation Constraint File (UGF) be added

R4 K 9TYesE ) vy
IBHE. uct 774 ILDEEIZA
UFEd,

ZZIz. EVT7HA UIER

Y i U D S

Sources far:| Synthesic/” v | Number of:| LUTs v HET "IN_&"
Hierarchy Resources | Preser WET "IN _B"
NET "IN C"

Efmajority -

<

(= €4 xc3s100e-5vgl00
[)%, majarity (majority )

1
2
]
4
5
6
7
8

| =

tocesses:

=

=g Sources | g Snepshots | [P Libraries

[ Add Existing Source

[ Greate New Source

£ View Desien Summary
¥ Design Utilities
=3  User Constraints
Greate Timing Gonstraints
Assign Package Pins
(2] Oreate Area Gonstraints
[2]  Edit Gonstraints (Text)

4.1.3-17

# INFUT FIN

# OUTFUT PIM
NET "OUT_X"

Loc
Loc
Loc

"P35";
"P3an;
"P33";

e

e

WL
Wz
W3

LEDL

28



ISE I2 & B REE H—FEAE~FPGA T—4

ISE Tl&. VerilogHDL YV —X3— kA5, UTONEEZERMICBEFERTEINET,

O REEMK ([EESER)
O EREE
O EERAAT—HER

Synthesize -XST (XST (Xilinx® Synthesis Technology))

Synthesize Report

RTL Schematic

Technology Schematic]

Check Syntax

Genetate Post-Synthesis Simulation Model

Implement Design
Translate
Map
Place & Route

Generate Programming File
Programming File Generation Report
Generate PROM, ACE or JTAG File
Configure Device(iMPACT)
Frocezzes

Processes:
M Add Exizting Source
M Greate Mew Source
View Design Summary

=
ﬁ' Desien Utilities

-

Uzer Constraintz

Create Timing Conztraints
fzzien Packaee Finz
Create Area Conztraints
Edit Constraints {Text)
) Synthesize - KST

) Implement Design

Rerun
g{: Ferun &ll

2§ Stop

F Dpen Withaut Updatine
EI—I: Processes | E.r;: Properties ..

[ E3E

Generate P

4.1.3-18

Processes 71 > ko ®D

Generate Programinng File &2 1) w4 L
T Run

FESNE—EDEENBFEYFET,

E Project Mavigator

i: Do you want to save the chanees you made to ‘majority uef'?

Mo | [ ocancel |

AEMET Yes 27w I LET,
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= Xilinx Web Talk

Xilinx WebTalk Dialog

Introduction Conterts (device uzase_statistics html) Help

WebTalk Introduction

The WebTalk feature included in ISE software pravides a means for wou, the custamer, to provide Xilinx with
information about what features of our PLDs are beine used in your designs and what parts of ISE software
are being used to complete the desien. This information is very valuable to Xilinx and will be used in our
continuing effort to provide you, the customer, with PLDs and software that meets vour current and future
needs.

The data does not include your desien netlist or any other proprietary information that could be used to
reverse enginest your design. Sending this data to Hilinx iz voluntary and no data will be sent without explicit
approval from vou. You may decline o send data to Xilink by clicking on the Decline_.. button. “ou can also
dizable WebTalk completely in the ISE Edit— Preferences . —WebTalk dialog

Device and Software Usage Data Collected

The device usage data consiste of a statistical analysiz of a dezign. This data includes: a count of elements
that are uged to build the desien, like the number of registers, LUTs, IO, clock resources and ather hardware
elements; pin statistic information, like the pins used for DCM, Block RAM, DSP48 and other hardware
primitives; attribute statistics, like the properties assigned to clocking and 10 components; net and routing
statistics, ke average fanout and routing resources used; and command line information, like which options
were uged ta run the implementation toals. Mone of this information includes proprietary data, and no aspects
of the design can be recreated with this data.

For more detaile on the type of data that ic collected, please refer to the WiebTalk paee at xilinxcom

When to Use WebTalk

To maximize the quality of the data sent ta Xilinx, we recommend only sending the data when vour desien is
as close to complete as possible. If wour design is not complete, click the Send Later. button and enter a
date when the desien will be complete. WebTalk will open the next time the "Generate Programming File”
process ig run after that date.

Sending the Data

1. Click on the Verify Gontents_ .. button to review the data and verify it is acceptable to share with Xilinx
2. Glick on the Send to Xilinx... button to send the data to Xilinx.

+ Thiz will apen the email tool of your choice with the address set to webtalk@xiling com
+ Please note, you must manually attach the file device usage statistics html

[Sand ta Hilinx. 1 [ Send Later ] IVer\fy Cnmems] [ Decline ] [ Help

B 4.1.3-19

Frocesses:
[ Add Existing Source
M Create Mew Source

YWiew Dezign Summary

=
ﬁ' Deszign Utilities

&

Uzer Constraints
@ Create Timing Conztraints
fizzign Package Pinz
Create Area Constraints
=1 Edit Constraints {Text)
| OS hthesize - X5T

rratmming File

< >
9 4.1.3-20

Xilinx Web Talk [ ISE 2—H—A%
EDKSHRETTISE ZFE->TLY
HhDiEHRE Xilink #HIzEy . &
MEEANT A — KNy T5LD
TRBEZY =< BLBEIED >
RODEAL57R2 TR THA
BEHRITTEET,

—EDWNENTET TS, BULED
ECAIZTFIYIOR—INDEET,
OB, D—=—UIMNHTE I 74
WIEERESNFTOTHESHY Tt
Ao

D—=251%. ISE D/N\—2 307
IR YBRENDMEENHY
EX I
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-FPGAR— R LB LERT—2 #ETAAFET

FPGA "DT—AREXFAHTIX, JTAG EEENSZREDTr—TILTITHOAET A, SEFEHRAT S
AVES-XC3S100E /R— FTl&, ZD JTAG # USBE# L TR L THEY . BRI F 4 /3\DA1 VR b—
Ve, YT R (cblsrv) OEBIZITIHENHY ET,

we b¥A FCAFARALY T MBYETDT. £55EHEALTVET,

LA chisrv Z2F) L-BIETY ., (3~ K : cblsrv.exe -c amontec -p 10001)

v GEWINDOWSY¥system32¥cmd exe

4.1.3-21
T T bR
Processes: Generate Programming File 75

#dd Exizsting Source %%ﬂﬂ ) 7 FIMPACT &E@] L i
Create Mew Source j—o

&=

=

T Wiew Design Summary
#- % Design Ltilities

y ldzer Conztraints

Create Timing Conztraints

% fizzien Package Pins
[;} Create Area Constraints
Edit Gonstraints (Text)
+ {}OSynthesize - Hs5T

¥ {}Olmplement Dezign

= P Q) Generate Programming File
OF‘rogramming File Generation Report
;..@ Generate PRO ot JTAG File
!‘.,' Configure [ BT

.

< Rerun
E‘—t Processes gt Rerun All
S sios
Total time: 1 secs Open Without Updating
%rt Properties ..
Process "Generate PoSt—F lace oo )

4.1.3-22
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iIMPACT D#ZEf

- IMPAGT — Welcome to iIMPAGCT

Fleaze select an action from the list below

() Gonfigure devices using Boundary-Scan (JTAG)

| Automatically connect to a cable and identify Boundary-Scan chain

‘;i Prepare a PROM File '

() Prepare a System AGE File

() Prepare a Boundary-Scan File

SWF

() Configure devices

uging Slave Serial mods

= iIMPAGT — Prepare PROM Files

Lwant to target a

(&) Hilinx PROM

() Generic Parallel PROM
() 3rd-Party SPI PROM

() PROM Supparting Multiple Design Versions: | SpartandE MultiBoot

FROM File Format

@ MCs (O TEK (O UFP{GC" format)
O B0 O BN O 56

() HEX Swap Bits

Checksum Fill Yalue (2 Hex Digitsi: |FF ‘
FROM File Name:fmajority ||

Location: |D¥Xi|\nx¥majurity¥ | Browsze..
< Back l Mext > I Cancel

2 IMPAGT — Specify Xilinx PROM Device

[] Auta Select PROM

Enable Revisioning

Number of Revisions:

Enable Compreszion

Select a PROM

Pogition Part Mame

1] xcflls

Delete All

< Back ” Mext > ] [ Cancsl

< Back l Mext » l

iIMPACT %#2BITH5LEDIA 2 K
MERINFEFT DT, Prepare a
PROM File Z:Z#IRLTNext =2 1) v
JLET,

B 4.1.3-23

PROM File Name [Z majority & A7
LTNextz2")v9oLET,

4.1.3-24

Select a PROM T xcfOols Z#IRL T
Add KRR %D 1) w9 T Next K2 >
=2y LET,

4.1.3-25
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“iIMPAGT — File Generation Summary

“fou have entered following information:

PROM Type: Serial
File Format mes
Fill Walue FF
FROM filename majarity
Mumber of PROMs 1
Pogition Part Mame

0 xcflls

Glick “Finish” to start adding device files

< Back I Einish I Cancel

Wiew Ogerstions O

=] BEX X F: #2830 8N
Flows x
23 Boundary Sean
E9SlaveSerial
E9electMAP
EDesktop Confieuration
“ESDirect SPI Contiguration xeidls
[Z)systemAcE 0% Ful
EPROM File Formatter

1 Add Device X

MPACT Mades Start adding devios file to
— Data Stream 0

iMPAGT Processes x

iMPACT Process Operations ‘ 5 PRON Fils Fornater

Nunber of PROMs : 1 B
PRON Name : xcf0ls PROM Size : 131072 Bytes
—————————————————————————— END 0f BEpOrt —-—------==—-m-mmmm—-oomee

Transcript
3]

< ]
Output_| Error | Warnine |

Add Device

Frd IHRRRD: [ (5 majority | [

B {EETP L
r{,
TRAkT
N

=/
7 FEab

=1 JuEa-h

A AwkD=h

Frd N [maicritybit | -l [
FrAd MOTERT:  [FPGA Bit Files (+bit) - AT

REICFinshiR2 &0 1)y LTHEELET,

B 4.1.3-26

1EBIXOKZYV Y I LET,

B 4.1.3-27

ER &= majority.bit 774 JILERIRLEAL
OV vILEY,

4.1.3-28
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w Add Device DFEFZETNoZY v L

Would vou like to add another device file to

4.1.3-29
Data Stream: 0

w OK ZV UV LI7AILEBIREKET
= Add Device Ead LEd.

You have completed the device file entry.
Cilick 'Ok' to continue

4.1.3-30

IMPACT - D-/Xilinx/major ity /majority. ipf — [PROM File Formatter]
& Fie Edit Vew Ogeratons Options t Debug Window Help

PHYXREX EXEEE 0 280 98
=

MPAGT — D/Xi K jority.igf — [PROM File Formatter] (4=
Opliors Qutpul Debug Window  Help

FE ¥ RMX XN O BBRO PN

‘£8Boundary Sean % 23Boumdary Scan
28 laveSaria) GlaveSarial
235elctMAF ﬂ 2350lect AP I m
23 Diezkicp Cenfiguration PROM 23Deskicp Configuration G
28Diect 5Pl Contisuration itz 22Drect SFI Canfiquation s
) SystemACE 5544 % Ful . 2)SystemAGE 544 % Ful

iMPACT Modes

Availabie Operaficns are

PROM File Generation Succ

IMPAGT Process Operations

 FROM Fils Formatter I ocess Operations
s IMPACT Procoes Oporod &} PROM ke Formatter | g} Boudry Sean
INFG: IHPACTIS0T - 105 Added Device xci=il0e successfully. r
L Uriting file "D:\¥ilinaimajority\//majority.sig”. a
Tatal cosfiguration bit size = 551344 bits.Total configuration byte size = 72666 hytes.// T7% BATCE

had cue asvice. s /7 ¥++ BATCH CND : secCurrentbesion -version O
< > v
Outout | Emor | Woming - < | r

FROM File Generstion | Terest Kilr PROM | 51,344 Bite used | File majority b Location Dileucémajoriy¥/ Outpt | Erver | Warnint

PROM File Generation | Taret Kiline PROM | 581344 Bits used | File majority in Location: Di¥dlinaémaiorityd/

4.1.3-31 4.1.3-32
IMPACT Processes * —a1—Mm 5 Generate File 24 )L 1) w5 LT PROM ADEZXAAT
— B EERLET,

Bounday Scan 4 )LV ) vy LE
ED

iMPACT] — D:/Xilinx/majority/majority.inf — [Boundary Sean]
€} File Edit Vien Operations Options Output Debug Window Help

PEHXDAX @EXIE 3 B0 W

S35electMAP
“23Deskicp Configuration
=3 Dirsct SP1 Confiurstion
[E]systemACE

[E)PROM File Formatter

Right click ta A dd Device or Initislize ITAG chain

iMPACT Modes |

Auailable Operations are:

iMPACT Prosess Operations |

EPROM il Formatter | Baundary Szan

>

2dd one device.// *** BATCH CHD : setMode —bs
#/ #** BATCH CHD : setMode —bs

(=l

< | >
(5 Outout | Eror | Wamine |

4.1.3-33

No Gable Gormection | Mo File Open
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IMPACT — D:/Xilinx/major

/maijority.ipf — [Boundary Scan]

921 Output A =2 —H 5 Cable Setup Z:#{R L F

Gable Discannest
Discannect All Cables

SVF File
STAPL File
HSWF File

SaislaveSerial
“SSelectiiP
23 Desktop Configuration
=2 Direct 5P Confieurstion
[£)SystemacE
[E)PROM File Formatter

Right click to Add Device

ER

o Initidlize ITAG chein

AHEAST{Frocecs Operstione M S5PROM File Formatier | S Boundary Sean

Add one device.// #F
/¢ *** BATCH CHD : setMode

BATCH CHD :
“hs

setlode -bs

=

<
Output | Error | Wfaming
Examine and chanee cable communication settines

2

Na Gable Gonnection | No File Open

4.1.3-34

Cable GCommunication Setup

Communication fode

() Parallel I/
) MultiPRO

TCK Speed/Baud Rate:

) Platform Cable USE

Communication Mode T Parallel Tl Z:2&4R L .
Port TLPTL #ZIRLFET,

#: L\ T Cable Location T Remote Z:&IRL T
Host Name [Z

Localhost:10001 # AH L&#&IZ OK &4 1)
v LEY,

Ciable Location

() Laocal

Host Mame

(0] 4 Cancel

||

B 4.1.3-35

iIMPACT — D:/Xilinx/majority/majority.ipf — [Boundary Scan]
&) File Edit View Operations Options Qutput Debug Window Help

i &80 9N

Intialize Chain %2 1) w9 L &G T/\ 1 X%

Axv U LFET,

EEX
[=[-i]

E3SlaveSerial

=2Select AP

=3 Desktop Configuration
28|Direct SPI onfiguration
[E)systemace

[Z)PROM File Formatter

Fight click to Add Device ar

IMPACT Mades

Available Cperations are:

Initislize JTAG chain

ik ACT{rocess[Oar atonc i EPROM File Formatter | f Boundary Soan

// %% BATCH CHD : setMode
/f % BATCH CMD : setCsble -port lpel
Server Name = localhost, POrt = 10001,

-bs

[E3]

>

5 [ I
[ Output | Eror | Warning
Automatically identifies the boundary-scan chain composition

Gonfiguration | Parsllel I | 200 KKz | LPTT

4.1.3-36
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=\ Assign New Configuration File PROM Flle Formatter fﬂiﬂiéhi’:
majority.mcf 7 7 4 JLZERLFET,

Lock in: |a D ¥iline s major ity

.

) reo
) xmegs
@xst

File name: |maj0rity.mc:s | Open

File tvpe: | &1l Design Files (#mcs *exo *izc *bed) v|

Cancel All ] ’ Bvpazs ]

4.1.3-37

RIZ, FPGA AR T—2 ®
majority.bin Z:ERLFE T,

= Assizn New Configuration File

Lock in: |a DXl major ity

.

[ neo
12 mmees
Bxst

EI major ity bit

Bg4.1.3-38

File name: |maj0ritybit |
File tvpe: | All Desien Files (*hit *sbt *nky *isc *bsd) v

Cancel All ] ’ Bvpazs ]

CITI—ZVUTMNTTH, D

= Warning

& WA RNING:iMPACT:2267 - Startup Clock has been chaneed to "MaeClk' in the bitstream stored in memory, -i -i OK % 7 IJ ‘y 9 L/ -i —d— o

but the original bitstream file remains unchaneed

B 4.1.3-39

CNTEEAAERMNERFELT,
Z D xcf0ls_vo2 %:ER L proguram
X179 5L PROM [TEEFRAFEN
F9,

eria
BT5eleotMAP

28 Deskion Configuration
“&5Direct SPI Configuration
[E)systemACE

[)PROM File Formatier

A0 xc3s100e %R L program
EETTHEFPGANEEEZEAE
nEY,

iMPACT Pracess Operations

SPROM File Formatter | & Boundary Soan

1 4.1.3-40

| >

Gonfiguration | Parallel I | 200 KHz | LPTI

¥bit 77414 ILTHEEE FPGA [CEZFAFENT-IBEIE,. ERNOFF IZHDET—4HH
BLET, TNV ITHIZIX FPGA ANBEAHFEF T v I ZTVVERICEMET S LS
(25515 PROM AEEZAHAET,
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IMPAGT) — D:/Xilinx/majority/majority.ipf ~ [Boundary Scanl

& Eile Edit View Operations Options Qutput

FEXDEX 2%
Fl

i1 &30

Debug Window Help
W\

CCTlE. HEFPGA IZT—2 ZEZAA
TRFEL &S,

28 Boundery Soen
8SlaveSerial
8SelectMAP

23 Deskiop Configuration
Z3Dirsct SPL Gontfiguration
[E)systemACE

[E]PROM File Formatter

iMPAGT Mades

Available Operations are

= Get Device ID

=P Get Device Sienature,/Usercode
= Check Idcode

= Read Status Reeister

Verify
Get Device [D
Get Device Sienature/Usercode

xef01s_vo20
majority mes

xc3s10(
majority

Assian New G File...

MPACT Process Operations

S} PROM File Formatter | & Boundary Soan

Configuration | Parallel T | 200 KHz | LPTT

4.1.3-41

Programming Properties

Gategory

Advanced PROM Programming Properties
Revision Propertiss

] verify
General GPLD And PROM Properties

Erase Before Programmine | | Read Protect
FROM/CoolFunner-I Usercode (8 Hex Digits) [ |

GPLD Specific Properties

Wiite Protect Functional Test On-The-Fly Program

KPLA UES Enter up to 13 characters [ ]

FROM Specific Froperties

Load FPGA Paralle] Mode Use D4 for CF

Wirtex-IVirtex-4 Programming Properties

[] Pulse PROG Program Key

4.1.3-42

] [ cancel

J [ J [

Apply Help

HZREEARTEINDAINDT, ENFEE OK R
BoEIIVY,
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42 ETYa1—-)LDOREREL

VerilogHDL TR ENIzED 21—k, Z0HELEED 21—/ TOY Y &L LTHFIRANAETT,

EDaA—IILOBFAICIE. BRUGHERICE DD L EEBEENGLDONH Y  BRMTEE T,
BR—bZEwire GEDLYERLET, . BEEEL LTHRATSEEE. AR—DED1—IILEAT
BHORLCEREZFERAERS-H. UTOEXICKYERLET,

BEEETOES 1 —ILOFER

EDa—ILB AVREIVRE (R—FYRK);

BIZIE, BREIZFTAERDEAVHAHY . IRTRLEEZ L TOETA. MY o BIGFAE
BYET, TOH, B4 VIZEBINEBNDELLGYFET,

EDa—IILEA
EDa—IILEA
EDa—IILEA
EDa—ILEA

24X
24X
24X
24X

DEILFEEXTY

Flz. HR— YR FOBERTIE.

- SEhEIC &k B IEE AL
REE 21— FIASNIADED 2—ILER)
module slv(a, b, ¢, x);

endmodule

AVARRURE
AVARRURE
AVARRURE
A VARRI VR

i =1-1E 2 e ¢
CERIRAY
cBEAZAY
cERAIAY

SRIRIC & HHERAE L. RBRBICKHERAENDHYFET,

ERED2—IL (FIRT HAEIDER)
module master (port_list);

wirew, X, vy, z;

slv subl(w, x, vy, 2);

endmodule
ZDBEIX. R—FYRMIERLIZIEICEFNEN

Effa

EEA

a = w
b — x
c — y
X — z
[ZERESNFET,
(RERERULAR— FEAH O THRATIELEL., HETERIETERSINET)
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SR (T & HIEREAE

REE 21— FIBShZADED1—ILEE

module slv(a, b, ¢, x);
endmodule

LREDa—IL (FIRT HAIDFER)
module master (port_list);

wirew, X, vy, z,
slv subl(a(w), .c(x), .x(y)

endmodule

, -b(@);

ZOHEF. TA4V—) XA RER—FYRMIERLEZRITENE N

LA wEEA
W — a
z = b
X = ¢
y — X
[CHESNET,
(EEAIR— b LR LEREESELAH - 1-HZBETL.
NTWBSERITERINED)

HRIETEES HLETHED 2 —ILTER
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KO8 IR ERREET DR

5.1 BERKERETORE

BEIRIERETE. TDRDEYBERERET HRBFLEZET HARBFERAVTEZORENGTL
ZIRHY OB THERMZIATSLDTY,

ABDAHHTEICZAAHERIE20~2 0 kHz TIN, BERKEIEHFTLHR40kHz DFRERLE
T, CORRBDIGEZIABODETHLS EIIHEFEA,
BERDFIE, ZEICTHERAINDIRFFIC/ NS EILTIRFIMEDODNET,

NA BV TEREIF(L, ImFERARICEET DEBRFEESL. —ANBUD LMADBL LS
[T L3O TEAMRBFELGYVET . CMITEICEAZE5Z 5 LmFRICERRERZH DT 51
o, BERE Y —TRIDZIDODREGFOEICI—2EMFFIRALEZELEDTY,

AEMTIE, COREBFEGALZ. NSV RAHEERER O Y—E D 1—I/L%E FPGA il o
DIE5 THIE LEERERHRI Z1TULVET,

511 +woY—FTa1—ILOLH
DY —EFETa—)LIE. SIG. Vcc. GND O 3iHF TS, SIGIZ MY A (GHRIBAIA/SILR)

ZHIRI Y % & —EREERICEHA SN BRBEC IS L=/ ULRIBDES ZR C SIG [CHASIhFET,
CONVAIEEZE FPGARE 7Oy Y CHEMBHEZITVNEDEZY Y 7L THALTLET,

kA - 2ps(ming & s typical
T—%4 HABEA - 350 1=
FEEE T —AHER - Mbus ~ 185ms

PING))) Sensor Timing
‘-‘ = Loyr :j "-'h-m
thoLparr L —"|
H‘_ s — &
SIG pin — Qv

Sonar TX

51.1
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512 EJa—ILER

MDTOP module RangFinderForAVES (CLK, TX_SELECT, DATA_IN, RxD

5.1
ABR—+

HAR—

TRG_EN, DATA_EN, TRG, PLS_1mm, LED, COM, SEG7, TP_TRG, TxD);

COM(4:1)
LED(8:1)
SEG7(8:1)
DATA_IN
DATA_EN
PLS _1mm
TP_TRG

TRG

TRG_EN

TX_SELECT

TxD

Ihstance = RangFinderFor AWVES
Type = RangFinderFor AWES

2-1

CLK : 33. 333MHz Mastar Clock
DATA_IN : Sensor Data

RxD : RS232C Data Receive Port
TX_SELECT : Input Transmit Data Mode Select
COM : Select 7seglED

LED : Monitor mm

SEG7 : Display 7segment LED
DATA_EN Data Enable

PLS_1mm : Monitor 1mm Pulse Glock
TP_TRG : Monitor Trigger

TRG : Trigger

TRG_EN : Trigger Enable

TxD : Send Data
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@U0 Gen_Com_Scan UO(CLK, ComScan) ;

CLK ComScanPLS

Ihztance = U0
Twpe = gen_com_scan

Input : GLE => GLE
Output - ComScanPLS =* ComScan

B]5.1.2-2
AHR—+F
CLK : 33. 333MHz Mastar Glock
HAR—
ComScanPLS : Select 7seglLED Pulse

®U1 RS232C_CLKGEN U1( CLK, RST, TX_CK, RX_CK);

Inztance = U1
Tvpe = ra232c_clkeen

Input - Gk => GLE
Input : RST = RST
Dutput - TA_GK = TH_CK

K 5.1.2-3
ABR—k
CLK : 33. 333MHz Mastar Clock
RST :
HAR—F
RX_CK: Receive Clock
TX_CK : Transmit Clock
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@U2 Send_Data_Slect U2 (Tx_Data_Cnt, MODE, hold_renge_dec, Send_Data);

- Data Select(5:0)Send_Data(7:0) -

Renge Data(15:0)

SEL

Ihstance = U2
Tvpe = zend_data_slect

Input : Data_Select(5:0) =» Tx_Data_Cnt(50)
hput - Renge_Data(15:0) = hald_renee_dec(15:0)
Input : SEL => MODE

Output : Send_Datal7:0) => Send_Data(7:0)

5.1.24
ARR—+
Data_Select : Transmit Data Select
Renge_Data : Renge Count Data
SEL : Transmit Data Mode Select
HAR— b+
Send_Data : Transmit Data
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®U3 RS232C_TX( TX_CK, RST, TX_EN, WR, PD_IN, SD_OUT ) ;

PD_IN(7:0) SD_OUT

RST
TX_CK
TX_EN

WR

Ihztance = 13
Twpe = ra232c_tx

Input - PD_IM(7-0) => Send_Data(70)
Input : RST => RST
COutput © SD_OUT => TxD

Input : TX_GK => TH.GK
Input : TH_EN => TH.EN
Input - WH => T WA

B]5.1.2-5
AHR—+b
PD_IN :
RST :
TX CK :
RX_CK :
WR :

HAR—
SD_OUT :

Parallel Data Input
Reset

Transmit Clock
Receive Glock
Transmit Data Write

Serial Data Output

®U4 Gen_1mm_Pulse (CLK33M, pls_1mm) ;

CLK33M pls_1mm

[hstance = U4
Twpe = gen_1mm_pulse

Input : GLEZIM => GLE
Output : pl_1mm => PLS 1mm

K 5.1.2-6
ABR—+
CLK33M :
HAR—+
pls_1mm :

33. 333MHz Mastar Glock

1mm Range Pulse
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®U5 Count_Renge (check_counter, RST, DATA_IN_EN, PLS 1mm, renge_dec, renge bin);

- heck_counter(20:0yenge_bin(15:0) .

c

DATA_IN_EN

PLS_1mm

RST renge_dec(15:0)

[Instance = US
[Tvpe = count_renge

[Input : check_counter(2040) =3 master counter{200)
[nput : DATA TN EN => DATA_IN

Thput © PLS 1mm => PLS_1mm

Output : renee_dec(15:0) => renge_dec(150)

Input - RST => DATA_EN

X 5.1.2-7

ARR—+
check_counter : Check Gount Number
DATA_IN_EN : Range Data Enable
PLS 1mm : 1mm Range Pulse
RST : Counter Reset

HAR— bk
renge bin : Range Count Binary
renge bin : Range Count Decimal

®U6 Disp_Counter (SelCLK, Count_Data, Seg Data, Sel);

. Count_Data(15:0peg_Data(8:1) -

SelCLK Sel(4:1)

[nput - Gount_Datal15:
RST.RST.RSTRS

hold_renge _dec(1 E)l‘hu Id_renge_dect14)hold renge_dec(13) hold_renge_dec(12),
hold renge dec(11)hold renge_dec(10)hold renge dec(Shhald renge dec(8),

Id_renge dec{flhold renes dec{Sihald renee decld)
utput : Seg_Data(B1) => SEGIET

[Output : Selid:1) => ComSelect{d:1)

Ihput © SelGLE => GomScan

X 5.1.2-8
AAR—+
Count_Data : Hold Renge Gount Data
SelCLK : Counter Reset
HAR— b+
Seg Data : Tsegment LED Display Data

Sel : Select 7segment LED




////////// Module Session

// TseglLED common select PLS
Gen_Com_Scan U0 (CLK, ComScan) ;

// RS232C XZZ{E)ny)ARL 38400bps
RS232C_CLKGEN U1 ( CLK, RST, TX_CK, RX_CK ):

// Send_Data_Slect
Send_Data_Slect U2(Tx_Data_Cnt, MODE, hold_renge_dec, Send_Data);

// RS232C 7 —-#:%{E data bit:8 stop bit:2 parity:none x—on/off:none
RS232C_TX U3( TX_CK, RST, TX EN, TX WR, Send Data, TxD );

// Generating 1mm Pulse (33. 333MHz —> 99. 799KHz (173. 609375KHz) )
Gen_1mm_Pulse U4 (CLK, PLS_1mm);

// Count_Renge
Count_Renge U5 (master_counter, data_en flg, DATA_IN, PLS 1mm, renge_dec, renge_bin);

// Didplay Renge Data
Disp_Counter U6 (ComScan, {4 hO, hold_renge dec[15:4]}, SEG7, ComSelect) ;
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513 oY —FET1—I)LOESNEF|F
FITEHRONBFIEFERT SE. UTOFIEIZHEY FT,

@ FHRBAE UK A R —TILES  ON
@ BB Y HIES ON
@ EHEBAL R HIES OFF
@ EHRIBAE Y HA R—TIIES  OFF

F5131 cUAH (k) EA4RF—TIVES (F)

® BEET—2M4%+—TIES ON
® T —21EESAAN
@ BE#T—32M4 12— IES OFF

PRty IoitStar (oSS talr |
f oD

B5132 T—4% (k) &4 %+—TIJIES (F: 3KH)

51.3-3 K@z, (E: bUHET—H) (F: T—824%—7T))

47



©®

FHAIEEREN Y > ME ZYF

FHAMES ) 7L A

E5.134 T—AREBNER (1XKB). VUTIERE (6/81f +: 4KB)

5135 JUTILEAIVTHARE (BTH)
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514

FPGAR—

BE R UAMS, FRERETETE 14— L, ChE40S

FUHE LTS R—TILUESDER

KD<wAX42—4-0Ov41%£33. 333MHzTHYREHIX0. 037w afTT,
CDIAOYIER—RIZHIUREEREL, 5120243

JEERLFET,

DBELFET,

ChER—RELT, SOOIV ZERTHELRBERREI25H z DB AU )LERYFET,

RIVULRBTHS M HEZEHEICRS F=OIZ. IA IV AREMTHI V2 DESNEETS51-6H7
RAE—=9 0y YESE,. TOEFHAV A2/ 0V I ELTHEALTVET,

UTIEE, &ES213209TY,

REBEER (u ) hov ME
O = = = = = = = =« =« & 0
toY—-arbo—L- =R
20 " * = = = a2 oo 666
35« = = = = = o 1166
A QO = = = = = =« 1333
B« s s s s s 1833+ = =«
T—R NIV b = VR
540 = = = = = =« 17999+« = =«
21000+« - - 699993 - -
21150+« - - 704992 - -

——F—H - E#E - VT UR
(Reset Stop:3bit + Write:3bit + Dummy:3bit + TX_EN:l3(Sl/D8/ST2/DUMMY2))

40000+ - -

24000+ - - - 800000 - -
24630+ -+ - 821000 - -
25260+ -+ - 842000 - -
25890« - 863000 - -
26520+ = = - 884000 - -
27150+ = = - 905000 - -
—ho e ey b =5

1333320 - -

B

U HA F—

ARV B
Uk RE— b

JJL ON

kA ON

- b
kA —

7__
7__
7__

~|| ~|| ~|| ~|| ~||

N

JA OFF
JJL ON

BA 12—
BA 12—
BADU NS YF

—REBRX
—REBRX
—REBRX
—REBRX
— R ER%
— R BRX -

184 B
2/\1 +H
3/\1 +H
484 +B
5/81 ~B
6/31 B

A RUE VN S

JIL ON (F—HHI2FON)
JIL OFF (F—R2HhHU2FOFF)
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I Generating Triger & Enable Pulse
always @(posedge CLK)

begin
if(master_counter == 1333320) begin
master_counter <= 0;
trg_flg <=0;
trg_en_flg <=1,
data_en_flg <=1,
Tx_Data Cnt <= 6'b111110;
end
it
[I11I triger Sequence
else begin

/Il triger enable
if(master_counter == 667) begin
trg_en_flg <=0;
end
Il triger
if(master_counter == 1167) begin
trg_flg <=1,
end
if(master_counter == 1333) begin
trg_flg <=0;
end
if(master_counter == 1834) begin
trg_en_flg <=1;
end

M
/llll Data Count Sequence
{1/l Data Count Start
if(master_counter == 18000) begin
data_en flg<= 0;
end

/Il Count Data Save
if(master_counter == 700000) begin
data_en_flg <=1;
end

/llll Data Count Stop
if(master_counter == 705000) begin
hold_renge_dec <=renge_dec;
end

/I 25Hz(40 msec)

/l 20 usec

/I 35 usec

/I 40 usec(39.99usec)

/] 55 usec

/1 540 usec

/ 21 msec

/ 21.15 msec




HitHTn

/11 RS232C Sequence Data 1 - 24.0002 msec /Il

Start

if(master_counter == datal start) begin

/1] transmit reset Stop
TX_RST=0;

/I Reset transmit module

130usec

260usec

312usec

312usec

/Il Data Select Tx Data Type [B] or [D]
Tx _Data Cnt <= 6'b111110;
end
[/l transmit data set
if(master_counter == (datal_start + bit3)) begin

TX WR<= 1,
end
if(master_counter == (datal_start + bit6)) begin

TX WR<= 0;
end
if(master_counter == (datal_start + bit9)) begin

TX_ EN<= 1;
end
if(master_counter == (datal_start + bit24)) begin

/] transmit reset
TX_RST=1;

/I Reset transmit module

TX EN<= 0;
end

I

Sequence

I

I

I

I
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/1 RS232C Sequence Data 2 - 24.6302 msec /////

Start

/I transmit reset
if(master_counter == data2_start) begin

/1 transmit reset Stop
TX RST =0;

/I Reset transmit module

130usec

260usec

312usec

312usec

/Il Data Select Tx Data Bit15-12
Tx _Data_Cnt <= 6'0111101;
end
/Il transmit data set
if(master_counter == (data2_start + bit3)) begin

TX WR<= 1,
end
if(master_counter == (data2_start + bit6)) begin

TX WR<= 0;
end
if(master_counter == (data2_start + bit9)) begin

TX_ EN<= 1;
end
if(master_counter == (data2_start + bit24)) begin

[lI] transmit reset
TX_RST=1;

/I Reset transmit module

TX EN<= O0;
end

I

Sequence

I/

I

I/

I/
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/11 RS232C Sequence Data 3 - 25.2603 msec /////

Start

Il transmit reset
if(master_counter == data3_start) begin

/1] transmit reset Stop
TX_RST=0;

/I Reset transmit module

130usec

260usec

312usec

312usec

/Il Data Select Tx Data Bit11-8
Tx _Data_Cnt <= 6'0111011;
end
/Il transmit data set
if(master_counter == (data3_start + bit3)) begin

TX WR<= 1,
end
if(master_counter == (data3_start + bit6)) begin

TX WR<= 0;
end
if(master_counter == (data3_start + bit9)) begin

TX_EN<= 1,
end

if(master_counter == (data3_start + bit24)) begin

TX_RST =1;

/I Reset transmit module

TX EN<= 0;
end

I

Sequence

I

I

I

I

53



/1 RS232C Sequence Data 4 - 25.8903 msec /////

Start

/Il transmit reset
if(master_counter == data4_start) begin

/1 transmit reset Stop
TX RST =0;

/I Reset transmit module

130usec

260usec

312usec

312usec

/Il Data Select Tx Data Bit7-4
Tx _Data_Cnt <= 6'b110111;
end
/Il transmit data set
if(master_counter == (data4_start + bit3)) begin

TX WR<= 1,
end
if(master_counter == (data4_start + bit6)) begin

TX WR<= 0;
end
if(master_counter == (data4_start + bit9)) begin

TX_EN<= 1,
end

if(master_counter == (data4_start + bit24)) begin

TX_RST =1;

/I Reset transmit module

TX EN<= O0;
end

I

Sequence

I/

I

I/

I/
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/11 RS232C Sequence Data 5 - 26.5203 msec /////

Start

Il transmit reset
if(master_counter == data5_start) begin

/1] transmit reset Stop
TX_RST=0;

/I Reset transmit module

130usec

260usec

312usec

312usec

/Il Data Select Tx Data Bit3-0
Tx _Data_Cnt <= 6'b101111;
end
/Il transmit data set
if(master_counter == (data5_start + bit3)) begin

TX WR<= 1,
end
if(master_counter == (data5_start + bit6)) begin

TX WR<= 0;
end
if(master_counter == (data5_start + bit9)) begin

TX_EN<= 1,
end

if(master_counter == (data5_start + bit24)) begin

TX_RST =1;

/I Reset transmit module

TX EN<= 0;
end

I

Sequence

I

I

I

I
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/1 RS232C Sequence Data 6 - 27.1503 msec/////
/I transmit reset
if(master_counter == data6_start) begin
Start
/1 transmit reset Stop
TX_RST=0;
/l Reset transmit module
/Il Data Select Tx Data End Mark [E]
Tx _Data Cnt <= 6'b011111;
end
/Il transmit data set
if(master_counter == (data6_start + bit3)) begin

130usec
TX WR<= 1,
end
if(master_counter == (data6_start + bit6)) begin
260usec
TX WR<= 0;
end
if(master_counter == (data6_start + bit9)) begin
312usec
TX_ EN<= 1;
end
if(master_counter == (data6_start + bit24)) begin
312usec
TX _RST =1,
I/l Reset transmit module
TX EN<= O0;

end

/111 RS232C Sequence end ///l/
M

master_counter <= master_counter + 1;

end
end

I

Sequence

I/

I

I/

I/
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[tk */
/¥%  RS232C_CLKGEN k/

/% fokok /

module RS232C_CLKGEN ( CK, RST, TX_CK, RX_CK );
input CK;
input RST;

output TX CK;
output RX_CK;

// & -b-bARYIRYHE R MiE
parameter bps110 = 303027;

parameter bps150 = 222220;
parameter bps300 = 111110;
parameter bps1200 = 27777,
parameter bps2400 = 13888;
parameter bps4800 = 6944,
parameter bps9600 = 3472;
parameter bps19200 = 1736;

//parameter bps38400 = 868;

parameter bps38400 = 434;

parameter bps = bps38400;

reg [19:0] TX_CNT;
reg [19:0] RX_CNT;
reg RX_FLG;
reg TX_FLG;

always @( posedge CK )
begin
if( RST ) begin
RX_CNT <= 0;
RX_FLG <= 0;
TX_CNT <= 0;
TX_FLG <= 0;
end
else begin

//

if ( RX_ONT == ( bps / 16 ) ) begin
RX_CNT <= 0;
RX_FLG <= T;

end

else begin
RX_CNT <= RX_CNT + 1;
RX_FLG <= 0;

end

if( TX_CNT == bps ) begin// 38400bps
TX_CNT <= 0;
TX_FLG <= 1;
TX_FLG <= TX_FLG " 1;

end

// TX_ONT -> 1/16
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else begin
TX_CNT <= TX_CONT + 1;
// TX_FLG <= 0;
end
end
end

assign RX_CK = RX_FLG;
assign TX_CK = TX_FLG;

endmodule

EVa—)UEY ME EEEDI-IDEY ATV EDYEY R EET DIV FISTDIE
v hETV, FET—2EFEIRIEY vt FOREOFFEE L, FHAIR TR, FET—2NARELERYEY
FEMBRLET,

O, RIEDOV LY FEEZEZSEY MEE LTHRICU Y FAMTRASLIICLTHY FT,

Dty bOERENSE, REBNY I7ICEBET 405 v FEh, ZEAR—TLEFLET,

Dty MERBEEE A R—TILBASEME5EY MEZHERLT —2D5 v FEHERITITIRITREL
E3 8

%, EEI/OVIDIYDEEYNELT, BIDIOYYTARE—LrEY  (0) OFEHMSEY
FEEDDURLEGALR MYy TEY FETZIBREHLET,

6.1-2 E{ERR
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VEZES

*/

/%K RS232C_TX Kok /
/% d8 pn sl xoff skx/
module RS232C_TX( TX_CK, RST, TX_EN, WR, PD_IN, SD_OUT ) ;

input
input
input
input
input

TX_CK;

RST;

TX_EN;

WR;

[7:0] PD_IN:; /] N IUT -5 AR

output SD_OUT; [/ TN -3

reg

reg
reg
reg

SD_OUT;

LOAD;
[7:0] SERIAL;
[3:0] GBIT;

always @( posedge TX_CK ) begin

if (RST ) begin
SD_OUT <= 1'b1;
GBIT <= 4'hO;
LOAD <= 1'b0;
end
else begin
if( WR ) begin
LOAD <= 1'b1;
SERIAL <= PD_IN;
end
else begin
if ( TX_EN && LOAD ) begin
case( GBIT )

0 :
begin

end

// R-hybDEH (0)

SD_OUT <= 1'b0;
CBIT <= CBIT + 4'ht;
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// T 88 yhDEH

1,2,3,4,56,7,8 :

begin
SD_OUT <= SERIAL[O];
SERIAL <= { 1"b1, SERIAL[7:11};
CBIT <= CBIT + 4'ht;

end
// A7 E yhDFEE (bit B)
9 :
begin
SD_OUT <= 1'Db1;
GBIT <= CBIT + 4'ht;
// LOAD <= 1'Db0;
end
// Ab7TE MY 1 E YIDBE T Z140h
111777777777777777777777771777777777777777
// // AT E yhDEE (2bit B)
10 :
begin
SD_OUT <= 1'Db1;
GBIT <= 4'h0;
LOAD <= 1'b0;
end
[117717177771777777717177771777177717177777
default :
begin
SD_OUT <= 1'b1;
GBIT <= 4'hO;
end
endcase
end // if (TX_EN && LOAD)

end //end else (WR)
end // end else (RST)
end // end always

endmodule
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Appendix

B RIERESTDIZHOD VerilogHDL Y —XJ X |~

8.1 RangFinderForAVES.v (TOP Module)

o
module RangFinderForAVES (

CLK, TX_SELECT, DATA_IN, TRG_EN,

DATA_EN, TRG, PLS_1mm,

LED, COM, SEG7, TP_TRG,

RxD, TxD);

input CLK; // lInput Master clock

input TX_SELECT; // Input Transmit Data Select
input DATA_IN; // Input Ultrasonic sensor
input RxD; // RS232C Z{ET -4

output TRG_EN; // Sensing trigger enable
output DATA_EN; // Data enable

output TRG; // Trigger

output PLS_1mm;

output [8:1]LED; // Monitor mm

output [4:1]COM; // Select TseglLED

output [8:1]SEG7; // Display

output TP_TRG; // MB - E24-

output TxD; // RS232C 45T -4

parameter datal_start = 800000; // 24.0002 msec

parameter data2_start = 821000; // 24.6302 msec

parameter data3_start = 842000; // 25.2603 msec

parameter data4_start = 863000; // 25.8903 msec

parameter datab_start = 884000; // 26.5203 msec

parameter data6_start = 905000; // 27.1503 msec

parameter bit3 = 2604; // 18.12 usec ——— Tx Reset
parameter bit6 = 5208; // 156.24 usec —— Tx Data Write
parameter bit9 = 7812; // 234.36 usec —— Hold
parameter bit24 = 20832; // 624.97 usec —— Tx Start
reg [20:0]master_counter = 0; // Internal master counter initialize
reg trg_en_flg = 1; // Sensing trigger enable flag
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reg trg_flg = 0;
reg data_en flg = 1;

reg [7:0]count_1mm = 0;
reg count_1mm_flg = 0;

reg TXWR = 0;
reg TX_EN = 0;
reg TX_RST = 1;
reg MODE = 1;

reg [5:0]Tx_Data_Cnt = 6'b111110;

reg [15:0]hold_renge_dec = 0;

wire [15:0]renge_dec;
wire [15:0]renge bin;

wire [15:0]hold_renge_sel;
wire Gount_Data_Enable;
wire GomScan;

wire [6:1]ComSelect;

wire [7:0]Send_Data;

wire TX_CK;
wire RX_CK;

////////// Assign 1/0 Pulse
assign TRG_EN = trg_en_flg;
assign TRG = trg_flg;

assign DATA_EN = data_en flg;

assign TP_TRG = trg_en_flg & trg_flg;

assign LED[4:1]
assign LED[8:5]
assign COM = ComSelect[4:1];

////////// Generating Transmit Sel Flg

always @ (posedge TX_SELECT)
begin

MODE <= MODE ~ 1;
end

////////// Module Session
// T1segLED common select PLS
Gen_Com_Scan U0 (CLK, ComScan) ;

// RS232C i£Z{EIny)4ERK 38400bps

“hold_renge_dec[3:0];
{MODE, TX_ SELECT, 2'bi1};

// Sensing trigger flag
// Range data enable flag

// 1mm counter initialize
// 1mm counter flag

// Enable transmit flag
// Enable transmit flag
// Reset transmit module
// Tx Data Select Pulse

// Tx & Display Hold Data (Dec)

// Count Renge Data (Dec)
// Count Renge Data (Bin)

RS232C_CLKGEN U1 ( CLK, RST, TX_CK, RX_CK );
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// Send_Data_Slect
Send_Data_Slect U2(Tx_Data Cnt, MODE, hold_renge_dec, Send Data);

// RS232C T —43%{E data bit:8 stop bit:2 parity:none x-on/off:none
RS232C_TX U3( TX_CK, RST, TX_EN, TX_WR, Send_Data, TxD );

// Generating 1mm Pulse (33. 333MHz —> 99. 799KHz (173. 609375KHz) )
Gen_1mm_Pulse U4 (CLK, PLS_1mm);

// GCount_Renge
Count_Renge U5 (master_counter, data_en_flg, DATA_IN, PLS_1mm, renge_dec, renge_bin);

// Didplay Renge Data
Disp_Counter U6 (ComScan, {4 hO, hold_renge dec[15:4]}, SEG7, ComSelect) ;

////////// Generating Triger & Enable Pulse

always @ (posedge CLK)
begin
i T (naster_counter == 1333320) begin // 25Hz (40 msec)
master_counter <= 0;
trg flg <= 0;
trg en_flg <= 1;
data_en flg <= 1;
Tx_Data_Cnt <= 6’ b111110;
end
/1111717771777717171717177/
///// triger Sequence

else begin
/// triger enable
i f (master_counter == 667) begin // 20 usec
trg_en_flg <= 0;
end
/// triger
i f (master_counter == 1167) begin // 35 usec
trg flg <= 1;
end
i f (master_counter == 1333) begin // 40 usec (39. 99usec)
trg_flg <= 0;
end
if (master_counter == 1834) begin // 55 usec
trg_en_flg <= 1;
end

/1117111171111711117111711/
///// Data Count Sequence
///// Data Count Start
i f (naster_counter == 18000) begin // 540 usec
data_en_flg <= 0;
end
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///// Count Data Save
i f (naster_counter == 700000) begin // 21 msec
hold_renge_dec <= renge_dec;
end

///// Data Count Stop
i f (naster_counter == 705000) begin // 21.15 msec
data_en_flg <= 1;
end

[11171771711117117111117117
///// RS232C Sequence Data 1 - 24.0002 msec /////
i f (naster_counter == datal_start) begin // Sequence Start
///// transmit reset Stop
TX_RST = 0; // Reset transmit module
///// Data Select Tx Data Type [B] or [D]
Tx_Data_Cnt <= 6'b111110;
end
///// transmit data set
i f (naster_counter == (datal_start + bit3)) begin // 130usec
TXWR <=

a—y

end

i f (mnaster_counter == (datal_start + bit6)) begin // 260usec
TXWR <= 0;

end

i f (master_counter = (datal_start + bit9)) begin // 312usec
TX_EN <= 1;

end

i f (master_counter = (datal_start + bit24)) begin // 312usec

///// transmit reset
TX_RST = 1; // Reset transmit module
TX_EN <= 0;

end

///// RS232C Sequence Data 2 - 24.6302 msec /////
///// transmit reset
i f (mnaster_counter == data2_start) begin // Sequence Start
///// transmit reset Stop
TX_RST = 0; // Reset transmit module
///// Data Select Tx Data Bit15-12
Tx_Data_Cnt <= 6" b111101;
end
///// transmit data set
i f (master_counter == (data2 start + bit3)) begin // 130usec

TXWR <= 1;

end

i f (master_counter == (data2 start + bit6)) begin // 260usec
TX_WR <= 0;

end

i f (naster_counter == (data2_start + bit9)) begin // 312usec
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TX_EN <= 1;
end
i f (naster_counter == (data2 start + bit24)) begin // 312usec
///// transmit reset
TX_RST = 1; // Reset transmit module
TX_EN <= 0;
end

///// RS232C Sequence Data 3 - 25.2603 msec /////
///// transmit reset
i f (naster_counter == data3_start) begin // Sequence Start
///// transmit reset Stop
TX_RST = 0; // Reset transmit module
///// Data Select Tx Data Bit11-8
Tx_Data_Cnt <= 6 b111011;
end
///// transmit data set
i f (naster_counter == (data3_start + bit3)) begin // 130usec

TXWR <= 1;

end

i f (naster_counter == (data3_start + bit6)) begin // 260usec
TXWR <= 0;

end

i f (master_counter == (data3_start + bit9)) begin // 312usec
TX_EN <= T1;

end

i f (master_counter = (data3_start + bit24)) begin // 312usec
TX_RST = 1; // Reset transmit module
TX_EN <= 0;

end

///// RS232C Sequence Data 4 - 25.8903 msec /////

///// transmit reset

i f (mnaster_counter == datad4 start) begin // Sequence Start

///// transmit reset Stop
TX_RST = 0; // Reset transmit module

///// Data Select Tx Data Bit7-4
Tx_Data_Cnt <= 6’ b110111;

end

///// transmit data set

if (master_counter == (datad_start + bit3)) begin // 130usec
X WR <= 1;

end

i f (master_counter == (data4 start + bit6)) begin // 260usec
TXWR <= 0;

end

i f (master_counter == (datad start + bit9)) begin // 312usec
TX_EN <= 1;

end

i f (naster_counter == (data4 _start + bit24)) begin // 312usec




TX_RST = 1; // Reset transmit module
TX_EN <= 0;
end

///// RS232C Sequence Data 5 - 26. 5203 msec /////
///// transmit reset
i f (naster_counter == datab start) begin // Sequence Start
///// transmit reset Stop
TX_RST = 0; // Reset transmit module
///// Data Select Tx Data Bit3-0
Tx_Data_Cnt <= 6’ b101111;
end
///// transmit data set
i f (naster_counter == (datab_start + bit3)) begin // 130usec

TXWR <= 1;

end

i f (naster_counter == (datab_start + bit6)) begin // 260usec
TXWR <= 0;

end

i f (naster_counter == (datab_start + bit9)) begin // 312usec
TX_EN <= T1;

end

i f (mnaster_counter == (datab_start + bit24)) begin // 312usec
TX_RST = 1; // Reset transmit module
TX_EN <= 0;

end

///// RS232C Sequence Data 6 — 27.1503 msec/////
///// transmit reset
i f (master_counter == data6_start) begin // Sequence Start
///// transmit reset Stop
TX_RST = 0; // Reset transmit module
///// Data Select Tx Data End Mark [E]
Tx_Data_Cnt <= 6'b011111;
end
///// transmit data set
i f (master_counter == (data6_start + bit3)) begin // 130usec

X WR <= 1;

end

if (master_counter == (data6_start + bit6)) begin // 260usec
TXWR <= 0;

end

i f (naster_counter == (data6_start + bit9)) begin // 312usec
TX_EN <= 1;

end

i f (master_counter == (data6_start + bit24)) begin // 312usec
TX_RST = 1; // Reset transmit module
TX_EN <= 0;

end




///// RS232C Sequence end /////
/11117117117711717111111111111/

master_counter <= master_counter + 1;

end
end

endmodule
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8.2 Gen_Com_Scan.v (U0 Module)

[1177777777777777777777777777777777777777777777777777777777777777777777777777777/
Module Gen_Com Scan(CLK, ComScanPLS) ;

input CLK;

output GomScanPLS;

reg [19:0]counter = 0;
reg ComSan_flg = 0;

assign ComScanPLS = ComSan_flg;

always @(posedge CLK) begin
// i f (counter == 16666) begin
i f (counter == 90000) begin
counter <= 20" h00000;
ComSan_flg <= ComSan_flg ~ 1'b1;

end
else begin
counter <= counter + 1;
end
end
endmodule
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8.3 Gen_Clk_R232C.v (U1 Module)

[I11777777771777777771777777717777777717777777777777777177777777177777771777777777

VEZS: */

/*x RS232C_CLKGEN %/

/% sokok /

module RS232C_CLKGEN ( CK, RST, TX_CK, RX_CK );
input CK;

input RST;

output TX_CK;

output RX_CK;

// & -b-MEIRyh & Ry MiE

parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter

bps110 = 303027;
bps150 = 222220;
bps300 = 111110;
bps1200 = 27771;
bps2400 = 13888;
bps4800 =  6944;
bps9600 =  3472;
bps19200 =  1736;

//parameter bps38400 = 868;

parameter bps38400 = 434;
parameter bps = bps38400;
reg [19:0] TX_CNT;
reg [19:0] RX_CNT;
reg RX_FLG;
reg TX_FLG;
always @( posedge CK )
begin
if (RST ) begin
RX_CNT <= 0;
RX_FLG <= 0;
TX_CNT <= 0;
TX_FLG <= 0;
end
else begin
if( RX_.CNT == ( bps / 16 ) ) begin
RX_CNT <= 0;
RX_FLG <= 1;
end
else begin
RX_CNT <= RX_CNT + 1;
RX_FLG <= 0;
end
if ( TX_ONT == bps ) begin// 38400bps
TX_CNT <= 0;

// TX_ONT —> 1/16
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// TX_FLG <= 1;
TX_FLG <= TX_FLG "~ 1;

end
else begin
TX_CNT <= TX_CONT + 1;
// TX_FLG <= 0;
end
end
end

assign RX_CK = RX_FLG;
assign TX_CK = TX_FLG;

endmodule

73



8.4 Send_Data_Slect.v (U2 Module)

[117777777777777777777777777777777777777777777777777777777777777777777777777777/7/
module Send_Data_Slect (Data_Select, SEL, Renge_Data, Send_Data) ;

input [5:0]Data_Select;

input SEL;

input [15:0]Renge_Data;

output [7:0]Send_Data;

assign Send Data = Tx_data(SEL) ;

// RS232 port transmit data select Bin
function [7:0]Tx_data ;
input select ;
case (select)
1"b0:  Tx_data = Tx_bin(Data_Select) ; // Binary Data
1"b1:  Tx_data = Tx_dec (Data_Select) ; // Decimal Data
endcase
endfunction

// RS232 port transmit data select Bin
function [7:0]Tx_bin ;
input [5:0]in_data ;

case (in_data)

6" b111110: Tx_bin=8h42 ; // B
6" b111101: Tx_bin = {4'b0000, Renge_Data[15:12]} ;  //
6" b111011: Tx_bin = {4'b0000, Renge_Data[11:8]} //
6" b110111: Tx_bin = {4'b0000, Renge_Data[7:4]} ; //
6" b101111: Tx_bin = {4'b0000, Renge_Data[3:0]} ; //
6 b011111: Tx_bin=8h45 ; // E
endcase
endfunction
// RS232 port transmit data select Dec
function [7:0]Tx_dec ;
input [5:0]in_data ;
case (in_data)
6" b111110: Tx_dec =8 h44 ; // D
6" b111101: Tx_dec = {4'b0011, Renge_Data[15:12]} ; // 1000mm
6" b111011: Tx_dec = {4'b0011, Renge_Data[11:8]} // 10mm
6" b110111: Tx_dec = {4'b0011, Renge_Data[7:4]} ; // 10mm
6 b101111: Tx_dec = {4'b0011, Renge_Data[3:0]} ; // 1mm
6" b011111: Tx_dec =8 h45 ; // E

endcase
endfunction

endmodule




85 RS232C_TX.v (U3 Module)
[I111777777717777777717777777177777777777777771777777771777777771777777171777777777

/KK */
/** RS232C_TX *x/
/% d8 pn sl xoff sekx/
module RS232C_TX ( TX_CK, RST, TX_EN, WR, PD_IN, SD_OUT ) ;
input TX_CK;
input RST;
input TX_EN;
input WR;
input [7:0] PD_IN; // W IUT -4AH
output SD_OUT; /] YIThVT -3 A

reg SD_OUT;

reg LOAD;

reg [7:0] SERIAL;
reg [3:0] CBIT;

always @( posedge TX_CK ) begin
if (RST ) begin

SD_OUT <= 1'b1;
GBIT <= 4'hO;
LOAD <= 1'b0;
end
else begin
if( WR ) begin
LOAD <= 1'b1;
SERIAL <= PD_IN;
end
else begin
if ( TX_EN && LOAD ) begin
case( GBIT )
// A4-bE"yriEH (0)
0 :
begin
SD_OUT <= 1" b0;
CBIT <= CBIT + 4'ht;
end

// T -5 yhDEH

1,2,3,4,5,6,7,8 :

begin
SD_OUT <= SERIAL[O];
SERIAL <= { 1"b1, SERIAL[7:1]};
GBIT <= CBIT + 4'ht;

end

// A7 E yhDEH (1bit B)

9 :
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begin

//

end
// AMTE RS 1 E yMDIBE LT EIVE
//1777177177777171717777177777777177117777/
//

SD_OUT <= 1"b1;
CBIT <= CBIT + 4" ht;
LOAD <= 1'bO0;

// AMNT E yrDEH 2bit B)

10 :
begin
SD_OUT <= 1'Db1;
GBIT <= 4'h0;
LOAD <= 1'b0;
end
[117177777777777717777777771777777777777717
default :
begin
SD_OUT <= 1'b1;
CBIT <= 4'h0;
end
endcase
end // if (TX_EN && LOAD)

end //end else (WR)
end // end else (RST)
end // end always

endmodule
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8.6 Gen_1mm_Pulse.v (U4 Module)

[1177777777777777777777777777777777777777777777777777777777777777777777777777777/
module Gen_1mm_Pulse (CLK33M, pls_1mm) ;

input CLK33M;

output pls_1mm;

reg [7:0]count_1mm = O;
reg count_1mm_flg = 0;

assign pls_1mm = count_1mm_flg;
////////// Generating 1mm Pulse (33.333MHz —> 99. 799KHz (173. 609375KHz) )

// 12U rA—IL LRSI RL—4
always @ (posedge CLK33M)

begin
i f (count_1mm == 93) begin // 2.78 usec —> 5.57 usec / 1mm
count_Tmm_flg = count_1mm_flg = 1;
count_1mm <= 0;
end
else begin
count_1mm <= count_1mm + 1;
end
end
endmodule
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8.7 Count_Renge.v (U5 Module)

[1171777777777777777777777777777777777777777777777777777777777777777777777777777//
module Count_Renge (check_counter, RST, DATA_IN_EN, PLS_1mm, renge_dec, renge_bin);

input [20:0]check_counter;

input RST;

input DATA_IN_EN;

input PLS_1mm;

output [15:0]renge_dec;

output [15:0]renge_bin;

16" h0000; // Range data counter (binary)
16" h0000; // Range data counter (decimal)

reg [15:0]data_count_Bin
reg [15:0]data_count_Dec

assign renge_dec = data_count_Dec;
assign renge_bin = data_count_Bin;

////////// Count_Renge B RIEREETET Al LR A A
always @ (posedge PLS_1mm)
begin
// Count Enable //
i f (check_counter > 8000) begin

// Count Start //
i f (DATA_IN_EN == 1'b1) begin
data_count_Bin <= data_count_Bin + 1;

// column-1 //
i f (data_count_Dec[3:0] == 4 h9) begin
data_count_Dec[3:0] <= 4 hO;
data_count_Dec[7:4] <= data_count_Dec[7:4] + 4 h1;

// column-2 //
i f (data_count_Dec[7:4] == 4'h9) begin
data_count_Dec[7:4] <= 4'hO;
data_count_Dec[11:8] <= data_count_Dec[11:8] +
4'ht;

// column-3 //

i f (data_count_Dec[11:8] == 4"h9) begin
data_count_Dec[11:8] <= 4" h0;
data_count_Dec[15:12] <=

data_count_Dec[15:12] + 4’ hi;

// column-4 //
i f (data_count_Dec[15:12] == 4" h9) begin
data_count_Dec[15:12] <= 4" hO;
end
else begin
data_count_Dec[15:12] <=
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data_count_Dec[15:12] + 4" hi;

data_count_Dec[11:8] + 4" hi;

4'ht;

end
endmodule

end

end
//4-4-4-4-4//
end
else begin
data_count_Dec[11:8] <=
end
//3-3-3-3-3//
end
else begin
data_count Dec[7:4] <= data count Dec[7:4] +
end
//2-2-2-2-2//
end
else begin
data_count_Dec[3:0] <= data_count_Dec[3:0] + 4'hi;
end
//1-1-1-1-1//

end

// count disable //
if RST == 1) begin

end

data_count_Bin <= 0;
data_count Dec <= 16" h0000;
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8.8 Disp_Counter.v (U6 Module)

[1171777777777777777777777777777777777777777777777777777777777777777777777777777//
module Disp_Counter (SelCLK, Count_Data, Seg Data, Sel);

input SelCLK;

input [15:0]Count_Data;

output [8:1]Seg Data;

output [4:1]Sel;

reg [4:1]com_select = 4 b1110;

function [3:0]col ;
input [3:0]sel_data ;
case (sel_data)
4 b1110: col = Count_Data[3:0] ;
4 b1101: col = Count_Data[7:4] ;
4 b1011: col = Count_Data[11:8] ;
4 b0111: col = Count_Data[15:12] ;
endcase
endfunction

function [7:0]dec ;
input [3:0]in_data ;
case (in_data)

4'b0000: dec = 8 bOOTT1111 ; //0
4'b0001: dec = 8 b00000110 ; // 1.
4'b0010: dec = 8 b01011011 ; /]2
4'b0011: dec = 8 b01001111 ; // 3.
4'b0100: dec = 8 b01100110 ; // 4
4'b0101: dec = 8 b01101101 ; // 5.
4'b0110: dec = 8 b01111101 ; // 6
4'b0111: dec = 8 b00100111 ; // 1.
4'b1000: dec = 8" bO1111111 ; // 8
4'b1001: dec = 8 b01100111 ; // 9.
4'b1010: dec = 8'b01110111 ; // A
4'b1011: dec = 8'b01111100 ; // b.
4'b1100: dec = 8 b00111001 ; // G
4'b1101: dec = 8 b01011110 ; // d.
4'b1110: dec = 8 b01111001 ; // E.
4'b1111: dec = 8 b01110001 ; /] F

endcase
endfunction

assign Sel = com_select;
assign Seg Data = “dec(col (com select[4:1])) ;

always @ (posedge SelCLK)begin
com_select[2] <= com_ select[1];
com_select[3] <= com_select[2];
com_select[4] <= com_select[3];




end
endmodule

com_select[1] <= com_select[4];
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8.9 RangFinderForAVES.ucf (EY7PH+1 )

%//////////1//////7/77/7/777777/777717/777777777777777777777777/7/777777/777777/7/
#// Mastar Clock 33. 333MHz
NET “CLK” LOC = “P63";

#// Input Transmit Data Select

#NET “S1° LOC = "P35”; # S1
#NET “S2” LOC = “P34”; # S2
#NET “S3” LOC = “P33”; # S3
#NET “S4” LOC = "P32”; # S4
#NET “S5” LOC = “P30”; # S5
#NET “S6” LOC = "P27"; # S6
#NET “S77 LOC = "P26”; # S7

NET “TX_SELECT”  LOC = "P24”; # S8

#// Ultra Sonic Sencer Enable Triger
NET “TRG_EN” LOC = “P67";
NET “TRG” LOC = “P68";

#// Ultra Sonic Sencer Enable Data
NET “DATA_IN” LOC = "P66”;
NET “DATA_EN” LOC = “P65”;

#// Ultra Sonic Sencer Pulse Monitor

NET “TP_TRG” LOC = "P577;
NET “PLS_1mm” LOC = “"P60”;
NET “LED<8>” LOC = “P36”;
NET “LED<7>” LOC = "P40”;
NET “LED<6>” LOC = "P417;
NET “LED<5>” LOC = "P477;
NET “LED<4>” LOC = "P48”;
NET “LED<3>” LOC = "P497;
NET “LED<2>” LOC = “P53”;
NET “LED<1>” LOC = “P54”;

#// Tsegmant LED Select (common)

NET “COM<1>” LOC = "P78”; #comD
NET “COM<2>" LOC = "P797; #comC
NET “COM<3>” LOC = “P83”; #comB
NET “COM<4>” LOC = "P84”; #comA

#// Tsegmant LED Data

NET “SEG7<1>” LOC = "P85”; # seg a
NET “SEG7<2>” LOC = "P90”; # segb
NET “SEG7<3>” LOC = "P927; # seg c
NET “SEG7<4>” LOC = "P95”; # seg d
NET “SEG7<5>” LOC = "P98”; # seg e

NET “SEG7<6>” LOC = "P86”; # seg f




NET “SEGT<7>”
NET “SEG7<8>”

#// RS232C Tx Rx Data
NET “RxD”
NET “TxD”

LOC =~
LoC =~

LoC =~
LoC =~

P917;
P94”;

P717;
P70”;

# seg g
# seg dp

#RS232C Rx DATA
#RS232C Tx DATA
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