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e TemnepaTypHblit aHann3 cxembl (.Temp)
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[ Testbenches

Moaynb NOBeAEHUYECKOTO MOAENNPOBAHWSA, BEPUOUKALMN U CUHTE3A

library iece;
use ieee.std_logic_1164.all;
use ieee.numeric_std.all;

entity Top_ex is
end entity;

architecture top_Top_ex of Top_ex is

-- ex_nand_61_dd2
component ex_nand_61_dd2

std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;

: In std_logic

[

end component;

-- ex_nand_61 ddl
component ex_nand_61_ddl
port (
-~ Buses
-- Wires
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std logic;
In std_logic

H

end compenent;

-~ ex_nand_31_dda
component ex_nand_31_dd4
port (

-- Buses

-- Wires

10 : In std_logic;
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Q:BHe

»
v Bl Minaa (bp)
» || Mcnonb3yembie KoMTIOHENTHL
» B SPMaster
4 B sPiSlave
+ [ NManka osC/Watchist SPISlave
el bp_AND_21_DD107.vhd
ol bp_Buffer1 DD109.vhd
ol bp_Buffer1 DD11L.vhd
ol bp_DposFF1 DD 103.vhd
bp_DposFF1_DD112.vhd
awol. bp_DposFF1_DD113.vhd
ol bp_NOR_21 DD114.vhd
bp_NOT1_DD108.vhd
mol bp_OR_81_DD106.vhd
ol bp_PiSo8E1_DD102.vhd
ol bp_SiPo81 DD101.vhd
ol bp_SiPo81_DD104.vhd
bp_SPod1_DD105.vhd
mol bp_SPIMasterTh1 DD L.vhd
ol bp_XOR_21_DD110.vhd
Jwl Top_bp.vhd

OuneTp ( Pexc sbibopa )

LIl
 [Bce ofe..|
DunbTp

 schematic... |

Gaptucis




Delta Design 3.0

AHOHC HOBbIX dyHKUMA

* BeaeHuve umdpoBom Moaem
KOMMOHEHTa B bubamoreke

e [IpOEKTMPOBAHME B BMAE CXEMB

e OnwmcaHne NoBeaeHYECKOM MOAENN
B BM/E KOAa

e MoaenmpoBaHwe
e Omnaaka
* Bepunounkauud

06.12.2019

®aiin Bug Vincrpyments Jokymerrauns  Cripaska
Ba|L-|v- -3¢ [l =

& & b Zanyawmuaspews| 1 -]

art/transmittes. vhd

library ieee;
use ieee.std_logic 1164.all;
use ieee.numeric_std.all;

entity transmitter is
port(
clk : in std logic;
datas 1 : in unsigned(7 downto 8);
rdy : in std logic;
tx : out std_logic :
rdytr : out std logic

end entity;

g

15 ;. architecture transmitter of transmitter is

16 signal stateTrans : unsigned(1 downto 8) := "@8";
17 signal data2sent : unsigned (7 downtoc @) := "G9GAGAEA";
18 signal cnt_beatsTr : unsigned(7 downto B) := to_unsigned(8,8
19 signal cnt_bitsTr : unsigned(7 downte @) := to_unsigned(®,8)
28 signal FR : unsigned(7 downtc @) := to_unsigned(173,8);
21| begin
22 process(clk)
23 begin
' if (rising_edge(clk)) then
' s case stateTrans is
v\ 26 when "g@" => if (rdy = '1') then
v ) 4 @27 stateTrans <= "B81
v 0 28 data2sent <= data i;
r 2 29 rdyTr <= '8';
30 end if;
31 when "@1" => -- Sending start bit

if (cnt_beatsTr < FR) then

> <= '8';
else
stateTrans <= "18";
ent_beatsTr <= to_unsigned(@,8);

end if;
N when "1@" =>  if (cnt_bitsTr < to_unsigned(s,
NEY- if (cnt_beatsTr < FR) then
la1 cnt_beatsTr <= cnt_beatsTr + to_unsigned
la2 tx <= data2sent(to_integer(cnt_bitsTr));
laz else
laa ent_beatsTr <= to_unsigned(@,5);
las cnt_bitsTr <= cnt_bitsTr + to_unsigned(1
lze end if;
laz else
Ll 43 stateTrans <= "11";

anoskn Mare/s ot

B Kyprians: [_JHDL o o

BEsds4ERE
Kl Xilirx

ent_beatsTr <= ent_beatsTr + to_unsigned

NHTerpauns moayna umppoBoro MoaenmpoBaHns

receiverRdy
transmitterrdy
receiverEmor

erorFlag

| & & & ELsE

PaBouce npoctparicrso | Mo yonuario -

WEENY #FE B

b11110010
bo1
b00000010
b11100111
b0000
bi11

b000

b01
b11110010
b00000111
b00000000
b10101101

21






TpaccmpoBKa B MHTEPAKTUBHOM pexXnme

B = & =
Sein Mpasxa Bag Fassecwry Hoopoios Meopywers  Joopwesrsge  Crpsses Paborwee mpocTpamcTen Tlo e
ia|v|a X BDEVE Hs 4|1 o IEJ L) = = - s (<}
HEBOSTAZsEREGE = & =i - N ' BE HoSsEDuPES X4 2eE PSS ERSE it

OO AMTOKOOMRE Merercromsomesi rooec TR

TpaccupoBKa coeanHeHWIi C yYETOM 3aAaHHbIX PErMoHanbHbIX NpaBun Ha LWMPUHY
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TpaccmpoBKa B MHTEPAKTUBHOM peXume

® SIRCax
Sein Mpesss Bag Pomsecrwn Heopshos Mecrpysers [oepsonngs Crossa T . T e
Ha v|a S Ao EwE s € 3] plif|@ 1 8 ® Lt U L /M »si@s
[ ) Z 4R 3 c ' "' 8 0 es ogapes ¥ev eSS 2REBsR Peamrcpn

B Cxvones comvea

ER » remm oo
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KonvpoBaHue 06beKTOB Ha naaTe

« KonupoBaHue 04HOro NAN HECKONbKMX
rpadpmueckmx o6beKToB

« KonunpoBaHue Ha gpyron caou

y4yacTKOB (B TOM
ymcae C NOBOPOTOM),

C BbIbopom
KOMMOHEHTOB (MHCTAHCOB) 13 CNUCKa
coeNHEHUN (HETANCTA):

— WHTEJIIEKTYa/IbHAA MNMpoueaypa aBTOMaTtM4eCckoro
COMOCTaBNEHNA 1O NMOCa40O4YHOMY MECTY U
MOAKJIFOYEHHbBIM TPEKAM

ERaeNnmeX 25



Delta Design 3.0

AHOHC HOBbIX (pyHKUWH |/IHCprMeHT BblpaBHMBaHNA AJINH Ha MAaaTe

* VIHTepakTVBHadA LBETOBAA
NHONKaUWNA:
— OKENTHIV — KOPOTKUIM MPOBOAHMK
— 3e/IEHbIN — HOpMa
— KPaCHbIA — NpeBbILEeHWE ANNHbI

o OTObpaxeHue TekyLen AVHbl U
AMana3oHa 3aLaHHbIX 3HAYEHWM

* BblpaBHMBaHME CUTHANOB (MUH-Nap)

06.12.2019 &ERenmeX 26



Delta Design 3.0

AHOHC HOBbIX GYHKIWA IHTepakTMBHOE BblpaBHNUBAHUS

OTobpaxeHne nHaMKaTopa NP NPOKAaAKe Tpeka

[Mpoknaaka Tpeka, y4acTBYrOLEro Cpasy B ABYX CUTHaNaX, AJMHbI, KOTOPbIX AOMKHbI ObITh BbIPaBHEHSI

06.12.2019 EeERrRaenvmeXxX 2



Delta Design 3.0

AHOHC HOBbIX dyHKUMA

DCKM3HaA TpaccupoBKa

Ob6bluHan TpaccMpoBKa

HeCKoIbKO BO3MOXHBIX Bap/aHTOB DCKM3Has TpaCccMpoBKa Npu Bbixoae 13 BGA KoMMnoHeHTa
NPOXOXAEHMA NPOBOAHMKA M3 TOUKM B TOUKY

MocTpoeHHbINi Tpex

He HY>XHO KJ/IMKATb MbILLKOW N NCKaTb CBO6OAHbIe 30HbI.
ﬂ,OCTaTO'-IHO nokasaTb MbILUKOW >XenaTteJibHYyH ToOnoa0rmo npoBoaHuKa.

06.12.2019 EeERrRaenvmeXxX 8



Delta Design 3.0

AHOHC HOBbIX (pyHKUWH DCKM3HaA TpacCcMpoBKa

¥ Craprosas cparinia T FPGA_IGLOO2 Devkit * & X +  EdMeneprep npoeicra

[GF] Pasmecrive Tpex i TpacaHR. ’ | ? 2 : omenirs | [EagisaEll

£ Kownonesmst || T, Lenn

USE_DATAS
T, USB_DATAS
1. UsB_DATA?
7, USB_DIR
T, UsB_MNKT
?_ 1158 RFSFT .t

avel

KonTakT TOAKNIOUEHHE PacnonmxeHe
USE_DATAS Bank1 &Bank2 ...
USE_DATAS USE Interface

vawe

MrcTpymenT ( Tpex )

Tonkrouerste (7
Pacrancisarve (F8)
Mosopot 90°

Cipriah 300 saperon |

CRpEIBATS WM CORAVRE.

-

| Tonio aicrvs s cnoil

4 M| Nposogaume

SIGNAL_BOTTOM
Macia n nacra
+ 7] Wenkorpadma
» ] CBopounsie
»
v

u| Cnywebibie
| DowymenTupyioume

55,686 | Macuras

06.12.2019 EeERrRaenvmeXxX 2



AHOHC HOBbIX pyHKUMH

SPi2_CS
SPi2_SCK
SPIZ_MISO
SPI2_MOS

EN_OUT
EN_OUTLR

EN_OUTZ_R

EN_DUTZ
EN_DUTS

&B5_TX

&B5_RX
EN_OUT3

485_DE

Swoio
GND
V_MCU

v I

GSM_TX
GSM_RX

w )
:l_t

—
= E
i

Delta Design 3.0

SPI1_CSO
WFI_RXD
WFI_TXD
SM_PWRKEY

DAC2
DACT
VMU
G0 |
BT_RXD_CMOS|

9

SPILCSY

LSM_PWR_EN

G

¥_MOU

SPI_SCK
GND

SPILMISD
SPI_MOSI
zC_S
2(_SDA
NETDO20
CAN_RXD
CAN_TXD

WIFI_EN
(AN_STB

B

BT_TXD
BT_RXD

BI_RXD_CMOS_OUT

V_MCU
GND
ADC
ADO3
ADCZ
ADC1
nRST
NETOD16
NETOD®
NETODM8
NETOD17
BT_EN
NETOD9

¥_MiU

V_MCU

ONIHasA MHTerpauna yHkunn TopoR

GND

GND

GND

ADC3

ADCZ

ADOY

nRST

NETOD13

NETOD6

NETOO15

ADC1 GND

ADOY 01

|DSO0-¥01-NETODD3
10500-I01-NETDOD3

I0SO0-101-NETODD3




Delta Design 3.0

CAM-moayne n DFM npoBepku npoekTa

AHOHC HOBbIX (pyHKLYH

MNonHoueHHbIA MoayNb NOArOTOBKU NPOU3BOACTBEHHDbIX Tex, sosneriocTh PS Blectro (knace A)

Tex. Bo3MOMHOCTH PS Electro (knacc A) & X

$aiinoB n aHaNU3a TEXHONOrMYHOCTU NPOEKTa: paso

4 Megb

Mpoeepka nnatel (DRC)
MUHUMENEHEA LWMPKMHE MEQK Mposepka nnatel (DFM)

* Bce Heob6xo0umbie sudbl NPoO6epoKx:

MUHMManEHoE PACCTOAHWE MEXLOY ofbEKTaMM Ha MEDN Mpoeepka nnatel (DRC _DFM)
4 Megb - KACNOTHLIE NOBYLIKA i2% Hacrpoiiku nposepki nnatel (DFM)
¢*  A0ONyCTUMbIE 3a30pbl MeXAy 3/1IeEMEHTAMNA

MUHMMENEHEIR yron, *
MUHUMENEHER AMMHE dacki

*  rapaHTUNHbIN NOACOK 4 Nannbwan wacka

MUHUMENEHOE PACCTORHWE MackK oT KN
* [0MYyCTUMble PACCTOAHMA MeXXAy OTBEPCTUAMMU AlonyETUMoE CHEleHIE NaRMbHOf Hackt

MuHMManEHDES PACCTOAHME MEXKOY obberTam Ha §
* OTCTyn meAm OT Kpas naatbl # Mlamnenan nacra

MHHMMENEHOE PACCTOAHNE MEXAY o0BEKTaMA Ha

* macka\nacra 4 Coepno

MHHUMENEHEIR AMEMETP
MakcMMansHLIR AWaMeTp

4 lWenkorpadua

OTCTYN 0T rPaHuLbl MnaTs!
b M T.4. OTCTYN OT CHrHANLHOMD CNoA

* wenkorpapus

OTCFYI'I OT CNOA MackK

d BM3yaf| bHaA MHCNeKUnAa MMHMMEEHESR WHMPHHE THHIA

HanomeHue 06LEKTOE WeNKorpadmi apyr Ha 4py

4 Wenkorpadma - nosMymnoHHoe obosHavel

* CcuHxpoHM3auma npoekTta B pegaktope MM n 8 CAM-pegakTtope

LonycTHMBIA yron
MUHMMANEHOE PACCTOAHME A0 MPEHHL! KOMMIOHEHT|

* DRC-npoBepKM Ha “3aKOPOTKN” 1 pa3pbiBbl

* BbIinycK npou3eoo0cmeeHHblli ¢palinoe u naHeausayus

ERaeNnmeX 31



Delta Design 3.0

AHOHC HOBbIX DYHKUM [MTpopunn nponssoacTBa

WIIUE enpasuna* & X - HCTEIHJJ.EIFITI:-I

Mpasuno SHEYEHME # = ol | = B
4 Megb |l1-:NaTbB-:TaH-_'|apTax...
KMCNOTHBIE NOBYLWKK 0| b @ Yo

3 ﬁ CeTkH

3 !! CxeMHbIe NopThI

4 MasnbHaa Macka

MuHMMaNEHoE paccToAHWE MackK oT KT

T
u DOPMATEI K LWTaMMBI
JonycTUMOE CMELLEHWE NaANbHOW MackK ’ @I P

|l Knacce cnoes
ﬁ MaTeprans

v B Kopnyca

¢ Ty MNpasuna

3 dﬂ Tafnuup! cTned

MWHMMANEHOE PACCTOAHME MEXAY ODLEKTEMM HE CNOE MACKK
4 MasnwHaaA nacra
MUHMMANEHOE PACCTOAHWE Mex Ay 00bEKTEMM Ha CNOE NacTkl 0,3 DRC

4 Wenkorpadma

OTCTYn 0T rpaHiUbl NNaTtkl 0,3 %% b = LLabnoHel cnoes NNaTel
OTCTYn OT CdrHansHora Cnos 0,3 &% MpadMyecke CMMEONEI
OTCTYN OT CNOA MackK 0,3 4 J_Eg FLEUPOMKH NpoOMZBE0ACTES
HoBei n Nk
MHHMMaNEHAA TOAWHHE NMHAK 0,3 DRC n u:g pod
13 TeXHONOrMYECKHE NPSEMNE
MpaBMNEHOE PACMONOHEHWE NO3. 0B0ZHAYEHMA 0,3 DRC U
b & WabnoHe! nnat
HanoweHue obbekToB Wwenkorpahi Apyr Ha Apyra 0,3 &

Ed Mernenwep npoekTa {g} CraHgapThl

L .
B4 CeoiicTea
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Delta Design 3.0 Mogaynb noarotoskn K/, no nnate

AHOHC HOBBIX QYHKUMH

OdopmneHmne KOHCTPYKTOPCKOU AOKYMEHTauumn

e——

no naarte B coorsercreum ¢ NOCT:

b npOEKLI,MFI ntoboro cnosa nnu BblAeNneHHbIX obbeKToB 2000Y33

Ha JINCT;

25

T T Tt
250 5

*  CUHXPOHM3ALMA YEPTEKEN C MPOEKTOM;
*  Pa3smepHble IMHUKN Nt0ObIX BUAOB, IMHENKMU;

e CuMMBOAbI NEPEXOAHbIX OTBEPCTUIM U Tabaunua

.
Tia s
] i3

T A e T T
n 30 L0 50 60 0 a0 9 W0 M

CBEPNEHMUS; e

*  Bce Heobxogumble cnew,. CUMBO/IbI. e

Teinuya chepnobiy

“Puareg Tns Copaox.
Taoma Banwwo coombs

ok oo [ Cotar | |
L3 - emcmboboms TOCTS34.29, Knace moseiocma 3
3 Yl il
3 L 3g30p vexdy nesomesny npodolUkany He Mesee 025
— 5 WpUHo nesamias npoboBuka - e vekee 0,25 Mt

[ MoBrurs u foma
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NuTterpayna Delta Design u JIOLUMAH:PLM

© Dmez0rs NOUMAHPLM 2018 Maxoms tud - [poacin] - =] x
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1
CBOiNCTBa OTKPLISaEMOro AoKyMeHTa NOLMAH:PLM 0TnMJYaK0TCA OT CBOICTE CBA3AHHOMO C HiuM npoexTa Delta Design. 1
! OTMETLTE CBOWCTBA, 3HAYEHUA KOTOpbIX ByayT 3aMeHeHsl 3HaveHuamMu u3 NOLMAH:PLM. 1
CBOICTBO Delta Design | NOUMAH:PLM 1
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Delta Design 3.0

AHOHC HOBbIX DYHKUM VIHTepdpenc npmknagHoro nporpammunposaHma — API

VH

Console.WriteLine("Pa3smemén xomnonesT "XS181'");

Tpy MmexaHu3Ma pacliMpeHus BO3MOXKHOCTe U UHTerpauum:

* PaboTa c 62301 AaHHbIX (NOMCKOBbIE 3anpockl, 4o6aBAEeHUE HOBbIX
OAHHbIX, USMEHEHWNE U yaaNeHNe)

e CKkpunTbl (aBTOMaTU3aUMUA Pa3NNYHbIX onepaumin npu paboTe co
CXeMOM AN NNaTomn)

j;** + + FEEEE

// Pasmemenne nposogHukos (Tpexos)
e PR

[ lens NETG881

await pcb.Place(

start: new | @ GetPcbDiffPairlnfo [
e [lnarvHbl (NONHBIN AOCTYN KO BCeM PYHKLMAM CUCTEMBI, - - ——
BO3MOXHOCTb 406aBUTb CBOW MYHKT MEH0, KHOMKY, NaHesb, b g @ MoveObjects
" @ PlaceCircle
layer: "SIG

WMHCTPYMEHT 1 Ap.)

) @ PlaceComplexfigure

Console.Writelil B, PlaceCoimprnien

@ PlaceComponentsFramFile
PlaceDiffPair

1 enb 2
noAAep)KKa C# 7'0 = BCTpOEHHbIVI napcep (ROSIyn) n KOMnMnﬂTop = - @ @ (awaitable) Task Pcb.PlaceDiffPair{lEnumerable<DiffPairPart> parts, sting diffpair, [string layer = null])
await peb.Place &3] Pazmewaer guddnapHeii Tpek Ha naate

start: new |@ LR

s o & await PlaceDiffPair(...);
new Tra @ PlaceTrack v 351F), Width = @.38 }
1s W E S F @ G 0D 5 om (]S

MoLHbIN TEKCTOBbIN peaaKTop:

* [loacBeTKa CMHTaKCMKCa

* [MonHasa nogaeprkkKa IntelliSense n Code Completion

* OtobparkeHne NoAcKa3oK No Bcem GYHKUMAM CUCTEMDI

e [InHamunuyeckoe oTobpakeHue oWwmnboK 1 npeaynperaeHnin

net: "NET@@
layer: “"STIGNAL_TOP™
e

Console.Writeline("PasmeméH Tpex uenu 'NET@SG2'");
await pcb.PlaceTrack(
start: new PointF(-16.781f, -5.351f),

segments: new[] {
new TrackSegment() { Te = new PointF(-15.785T, -5.351T), Width = @.38 }

OTKpbITble MeXaHU3Mbl MHTErpaLuu:

* OObBEKTHbIN A3bIK 3aNPOCOB K 6a3e AaHHbIX (MoxoxKuii Ha SQL)
* APl ans poctyna Ko BceM QYHKLMAM CUCTEMDI

e  OTKpbITbIA 06OMeHHbIN popmaT Ha ocHoBe XML

net: "NET@@882",
layer: "SIGNAL_TOP™
);

Console.Writeline("Pasmemsn Tpex uenu "NETS8E2'");

// lUens GND
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