APSTIPRINATS

==

Direé)rs Modris Greitans
2022. gada 30. augusts

Elektronikas un datorzinatnu institiita
Projekta “Silicija intelektuald ipaSuma izstrides nams — SilHouse (KC-PI1-2020/12)”
raditas tehnologijas, intelektuald Tpa¥uma, zinatiba un ar to saistitis tiesibas,
izsoles nolikums

1. Visparigie noteikumi

1.1. Izsoles rikotajs “Elektronikas un datorzinatyu institiits”, reg. Nr.: 90002135242, juridiska
adrese: Dzerbenes iela 14, Riga, LV-10006, Latvija (turpmak teksta — £DI).

[.2. Nolikums nosaka EDI intelektuald ipaSuma izsoles norises kartibu.

I.3. Nolikums ir izveidots un izsole tick organizéta saskand ar Latvijas Republikas
normativajiem aktiem.

1.4. EDI komercializé tai piedero3o intelektualo Tpadumu ar mérki iegiit maksimali komerciali
izdevigako piedavajumu par projekta, kur§ izstrddats pamatojoties uz Valsts zindtniska
institdta, atvasinatas publiskas personas ,,Elektronikas un datorzinatnu institiits” un Latvijas
investiciju un attistibas agentiiras liguma KC-L-2017/14/12, ietvaros radito intelektudlo
ipaSumu, zinatiba (“know-how™) un ar to saistitas tiesibas.

1.5, Informaciju par intelektudlo Tpasumu var iegiit EDI vai rakstot uz info@edi.lv 1idz 2022.
gada 14. septembrim.

1.6. 1zsoles forma — rakstiska izsole.

1.7. 1zsole notiek ar augSupejosu soli.

1.8. Visos citos jautdjumos, kas nav paredz&ti §a nolikuma noteikumos, ir javadas no speka
esoSajiem Latvijas Republikas normativajiem aktiem. ST nolikuma noteikumi ir piemérojami
un iztulkojumi saskana ar Latvijas Republikas normativajiem aktiem.

2. Nolikuma lietotie termini

2.1. Izsoles dalibnieks — fiziska vai juridiska persona;

2.2. lzsoles objekts — intelektuala paSuma, kas ietver Pielikuma Nr.3 uzskaitito zinatibu un ar
to saistitds tiesibas, atsavinasana.

2.3. Izsoles objekta sakumcena 225 000,00 EUR, neskaitot pievienotas vértibas nodokli.

2.4. Visaugstaka izsolama objekta cena — izsoles dalibnieka rakstiski izteikts piedavajums, kas
ietver no visiem izsoles dalibniekiem visaugtiko solito izsolama objekta cenu.

2.5. lzsoles uzvarétajs — izsoles dalibnieks, kur§ par izsoles objektu nosolijis visaugstdko
1zsolama objekta cenu.



2.6. Pieteikums — izsoles dalibnieka iesttits picteikums par dalibu izsolg ar ieklautu piedavato
izsolama objekta cenu (Pielikums Nr. 1).

2.7. Izsoles organiz&tajs un rikotdjs — ar EDI 2021. gada 29.marta rikojumu Nr.1.1.-2/12-21
(grozijumi 2022 gada 3.janvart rikojums Nr.1.1.-2/9-22) apstiprinata izsoles komisija.

3. Izsoles organizacijas kartiba

3.1. Ne velak ka 2 (divas) ned@las pirms izsoles informacija par izsoli tiek publicéta EDI majas
lapa www.edi.lv un taja pa$a majas lapa ievieto izsoles nolikumu ar pieteikuma veidlapu un
atsavinasanas Itguma projektu. Informacija var tik publicéta un izplatita ar citos veidos ar
mérki, lai ar to var iepazities péc iespgjas plasika auditorija.

3.2. Pieteikumu var iesniegt klatieng, pa pastu vai elektroniski.

3.2.1. Pieteikums janosita vai jaiesniedz klatieng aizzimogota véstulg, kuras izsolei to iesniedz,
EDI, Dzérbenes iela 14, 2. stava direkcija darba diends laika no plkst. 08.30 1idz 17.00, Riga,
LV-1006 Iidz 2022. gada 16. septembrim plkst. 13:00.

3.2.2. Pieteikums ir iesniedzams elektroniskd dokumenta forma, parakstot to ar drosu
elektronisko parakstu un stitot uz epasta adresi info@edi.lv 2022, gada 16. septembrim plkst.
13:00. Pieteikumam ir jabiit parakstitam ar drosu elektronisko parakstu, kas uzlikts lidz 2022.
gada 16. septembrim plkst. 13:00.

3.3. Pieteikumam jabut skaidri salasamam, bez labojumiem un dz&sumiem.

3.4. Pieteikumi, kas tiks iesniegti (iesititi) p&c noteiktd termina, netiks pienemti.

3.5. L1dz noteikta termina beigam Izsoles dalibnieks savu pieteikumu var atsaukt rakstiska
veida.

3.6. [zsoles komisija Pieteikumu atvér§anu organizé 2022. gada 16. septembri plkst. 15:01.
3.7. Pieteikumu atvérsana ir atklata. Dalibu Pieteikuma atvérsana ieprieks jasaskano ar EDI.

4. Izsoles Pieteikumu izvértesana

4.1. lzsoles Komisija parbauda, vai izsoles prasibam atbilstodie Pieteikumi satur visu $aja
Nolikuma izklastito informaciju (Izsoles dalibnieka rekviziti, solita izsoles objekta cena,
pickriSana piedavatajam izsoles ligumam) un vai iesniegtais Pieteikums atbilst Nolikuma
prasibam.

4.2. Izsoles komisija ir tiesiga izslégt no dalibas rakstiskaja izsolé Pieteikumus, kuri nesatur
visu 8aja Nolikuma pieprasito informaciju, vai iesniegtd informacija neatbilst §1 Nolikuma
prasibam.

4.3. Nolikuma prasibam atbilstoSie Pieteikumi tiks salidzindti un vérteti péc lielakas
piedavatas izsoles objekta cenas (cena janorada bez PVN un janoapalo 1idz veseliem euro).
4.4, Ja vairakiem lIzsoles dalibnickiem biis vienidas lielakds cenas, Izsoles dalibniekiem tiks
piedavats rakstiski 5 (piecu) kalendaro dienu laika parskatit savus Pieteikumus un piedavat
tadu pasu vai lielaku izsoles objekta cenu, nosakot piedavdjumu icsniegdanas un atvéranas
datumu, laiku, vietu un kartibu.

4.5. lzsole tiek protokolGta, atzim&jot katru iesiitito Pieteikumu, ta atvérSanas laiku un
piedavato izsoles objekta cenu.



4.0. lzsole atzistama par notikusu bez rezultata, ja nav pieteicies neviens Izsoles dalibnieks
val nav sanemts neviens derigs Pieteikums.

4.7. lzsoles komisija pEc izsoles picteikumu izvértésanas pazino rezultdtus Izsoles
dalibniekiem un publicg informaciju par izsoles rezultatiem EDI majas lapa www.edi.lv.

5. AtsavinaSanas liguma slégSana

5.1. Pec Izsoles rezultatu pazino3anas Izsoles dalibniekam — Izsoles uzvarétajam ar EDI
10 (desmit) darba dienu laika janoslédz atsavinasanas ligums (Pieliluma Nr. 2).

5.2. Nosolito izsoles objekta cenu Izsoles uzvarétdjam ir jamaksa atbilstosi atsavinasanas
Iiguma nosacijumiem.

Nolikuma pielikumi:

. Pieteikums dalibai izsol¢ latviesu valoda (Pielikums Nr. 1)

. Application for participation in the auction in English (Pielikums Nr. 2)

. Atsavina$anas liguma projekts latviesu un anglu valodis

Transfare of the rights agreement (in Latvian and English) (Pielikums Nr. 3)

4. lzsolamo SilHouse tehnologijas autortiesibu un zinatibas objektu uzskaitijums
(Pielikums Nr. 4)

5. List of SilHouse technology copyrights and know-how objects to be auctioned (Pielikums
Nr. 5)

W b =



Pielikums Nr. 1

Elektronikas un datorzinatnu institiita

izsoles komisijai
Dzérbenes iela 14, 2.stava direkcija, Riga, LV-1006, Latvija

fiziskas personas rekviziti

(vards, uzvards, personas kods, deklarétas dzivesvietas adrese)
VAI

juridiskas personas rekviziti

(nosaukums, registracijas numurs un juridiska adrese)

Kontakttalrunis, e-pasts
PIETEIKUMS DALIBAI IZSOLE
Vélos piedalities SilHouse projekta raditas tehnologijas intelektudld Tpaduma izsolé ar

piedavato cenu

EUR.

PickrTtu atsavinaSanas liguma projektd ietvertajiem nosacijumiem, jo Tpadi apmaksas

nosacijumiem.

Norékina konta numurs kreditiestadé:

ATt

datums paraksts



Pielikums Nr. 2

Addressed to Institute of Electronics and Computer Science
Auction committy
14 Dzerbenes St., LV-1006, Riga, Latvia

Name, surname, personal identification number, address of the declared place of residence
for individual

OR

Company name, registration number and legal address, phone number and e-mail
for legal entity

APPLICATION FOR PARTICIPATION IN THE AUCTION

I would like to participate in the intellectual property auction of the technology created within
the SilHouse project with the offered price

EUR.

[ agree to conditions laid out in the draft of the agreement and payment conditions.

Account number and bank:

We confirm that there are no obstacles for us to participation in the auction.

date signature



Pielikums Nr. 3

TIESIBU ATSAVINASANAS LIGUMS Nr. ... / TRANSFER OF RIGHTS

AGREEMENT No...

Riga, Latvija / Riga, Latvia 2022, gada .. ../ .. of .., 2022
Valsts  zinatniskais institats - State research institute — a derived
atvasinita publiska persona public person "Institute of Electronics
»Elektronikas un datorzinitnu and Computer Science'" registration No
institiits”, registricijas Nr. 90002135242, registered office:
90002135242, juridiska adrese: Dzerbenes str. 14, Riga, LV-1006,

Dzérbenes iela 14, Riga, LV-10006, kuru
uz nolikuma pamata parstav direktors
Modris Greitans (turpmak — Tiesibu
ipasnieks), no vienas puses, un Fiziskas
vai juridiskas personas rekviziti (turpmak
— Tiestbu parnéméjs), tas valdes locekla
Vards Uzviards persond, kas rikojas uz
statlitu pamata, no otras puses, turpmak
arT kopa saukti - Puses, vadoties no
Latvijas  Republikas  normativajiem
aktiem un nemot vérda to, ka Tiesibu
ipadniekam pieder TpaSumtiesibas, ka ar
autortiestbu mantiskas tiestbas, uz 32
L1guma 1.1. punktad mingto Zinatibu ka
slepenu  informaciju  komercnoslépuma
aizsardzibas likuma izpratng, noslédza So
Ligumu par sekojoso:

1. Liguma priekSmets

1.1. Tiesibu 1pasdnieks nodod, un Tiesibu
parnémejs pienem ipasumtiesibas, ka art
autortiestbu  mantiskas tiesibas, kas
uzskaititas Pielikuma, turpmik saukta -
Zinatiba;

1.2. IpaSumtiesibas uz Zindtibu pariet
Tiesibu pam@méjam no 8§ Liguma
parakstiSanas dienas un péc 4. punktd
noraditas pirkuma maksas sanemsanas
Tiesibu 1paSnieka noraditaja bankas
konta.

represented by the Director Modris
Greitans on the basis of the by-law
(hereinafter - Holder of Rights), on the
one hand, and (hereinafter: -
Successor to Rights), in person of its
board member Name Surname acting on
the basis of the Statutes, on the other
hand, hereinafter referred to collectively
as the Parties, in accordance with the
laws and regulations of the Republic of
Latvia, taking into account that the
Holder of Rights owns the ownership
rights as well as the property rights of
copyright of the know-how referred to in
paragraph 1.1 of this Contract as
confidential information within the
meaning of the Law of trade secret
protection, enter into the following
Agreement:

1. Subject of the contract

I.1. The Holder of Rights shall transfer,
and the Successor to Rights shall accept
the ownership as well as the copyright
property rights listed in the Annex,
hereinatter referred to as “Know-how™:

1.2. The ownership of the know-how
shall be transferred to the Successor to
Rights from the date of signature of this
Agreement and after receipt of the
purchase fee referred to in paragraph 4 to



I.3. Tiesibu parn€mg;js, ievérojot Liguma
noteikumus, piekrit samaksit Liguma
noteiktd apmérd un termind Zinatibas
pirkuma maksu.

2. Apliecinajumi

2.1. Tiesibu Tpadnicks apliecina, ka vipam
ir tiesibas noslégt 3o Ligumu uz taja
minétajiem noteikumiem, uznemties taja
noteiktds saistibas, ka ari to, ka
nododamas 1znémuma tiesibas nav
apgrutinatas ar citam saistibam attiecibas
ar treSajam persondm, nav aizliegtas, nav
tiesisku stridu priekSmets.

2.2. Tiesibu ipasnieks ari apliecina, ka
Tiestbu parméméjs var bez Skérsliem
izmantot tiesibas saskana ar 33 Liguma
noteikumiem bez kada partraukuma vai
Tiestbu nodevéja traucgjumiem.

2.3, Puses apliecina, ka tam nav
tiestbsp&jas vai ricibspéjas ierobezojumu

vai citu  juridisku = $kérSlu  ITguma
slégsanai.
3. Pulu tiesibas, piendkumi un
atbildiba

3.1. Visas 8aja Liguma minétas Tiesibu
Ipasnieka TpaSumtiesibas uz Zinatibu tiek
pilna apméra  nodotas Tiesibu
parnéméjam.

3.2. Nododot Zinatibu Tiesibu ipasnieks
appemas iznicinal vai izdzést visus
fiziska vai elektroniska veida vai forma
glabatos informacijas dublikdtus vai
kopijas, kas ietver Zinatibu.

3.3. Noslédzot %o Ligumu, Tiesibu
parnémejam  ir  zinamas  Zinatibas
lictosanas iespéjas un Tiestbu
parnéméjam, parakstot $o Ligumu, nav

the bank account indicated by the Holder
of Rights.

1.3. Under the terms of the Agreement,
the Successor to Rights agrees to pay the
fee for the purchase of Know-how in the
amount and within the limits set in the
Agreement.

2. Statements

2.1. The Holder of Rights declares that he
has the right to conclude this Agreement
on the terms referred to therein, to assume
the obligations laid down therein, and
that the rights to be transferred are not
burdened with other obligations in
relation to third parties, is not prohibited,
is not the subject of legal disputes.

2.2. The Holder of Rights shall also
certify that the Successor to Rights may
exercise rights under the provisions of
this Agreement without any interruption
or disruption of the Holder of Rights
without obstruction.

2.3. The Parties shall certify that they
have no legal or capacity limitations or
other legal obstacles to the conclusion of
the contract.

3 Rights, obligations and
responsibilities of the Parties

3.1. All Holder of Rights Know-how
referred to in this Agreement shall be
transferred to the Successor to Rights.

3.2. When translerring the Know-how,
the Holder of Rights undertakes to
destroy or delete all duplicates or copies
of information stored in a physical or
clectronic form, which includes the
Know-how.

3.3. In concluding this Agreement, the
Successor to  Rights has certain
possibilities for the use of Know-how and
the Successor to Rights has no claim



Saja  sakara nekadu pretenziju pret
Tiesibu Tpasnieku,

3.4. Pusei, kura ir negodpratiga un
nepilda Liguma noteiktos piendkumus,
jdatbild par otrai Pusei nodaritajiem
zaud&jumiem.

4. Zinatibas pirkuma maksa un
norckinu kartiba

4.1. Puses vienojas, ka Tiesibu parnémejs
maksa Tiestbu Ipasniekam
EUR (sumimc
vardiem, 00 centi), neskaitot pievienotds
vertibas nodokli, par Zinatibas tiesibu
nodoSanu.

4.2. Tiestbu Tipasnieks izraksta un
iesniedz Tiestbu parpéméjam rékinu, kas
letver Zinatibas pirkuma maksu. Tiesibu
parnémeéjam uz Tiesibu Tpasnieka rékina,
kas ietver Zinatibas pirkuma maksu,
noradito bankas kontu Zinatibas pirkuma
maksa ir japarskaita 10 (desmit) dienu
laika.

4.3. Ja Tiesibu parmn@méejs neievero
Liguma nosacijumus, dokumentu
nodoSanas, parakstiSanas, maksisanas
terminus, tad Tiestbu parnéméjs maksa
Tiesibu Tpasniekam ligumsodu 0,1 %
apméra no Zinatibas kopgjas pirkuma
maksas par katru nokavéto dienu.

4.4, Tiklidz Tiesibu ipaSnieka bankas
konta ienak Tiesibu parnéméja 4.1.
punktd noraditd Zinatibas pirkuma
maksa, ta atbilstosi §T Liguma 1.2. punkta
nosacijumiem Zindtiba pariet Tiesibu
parpémejam.

5. Stridu atrisind$ana un pusu
atbildiba

5.1. Puses risina visus stridus un
domstarpibas, kas rodas sakard 3a
Liguma izpildi, saskana ar Latvijas

against the Holder of Rights in this regard
when signing this Agreement.

3.4. A party which is dishonest and fails
to fultil its obligations under the
Agreement must be responsible for the
damage suffercd by the other Party.

4. Fees and settlement procedures for
the purchase of know-how

4.1. The Parties agree that the Successor
to Rights shall pay to the Holder of the
Rights EUR (sum in words, 00
cents), excluding value added tax, for the
transfer of the Know-how

4.2. The Holder of Rights shall issue an
invoice to the Successor to Rights, which
shall include the cost of the purchase of
Know-how. The Successor to Rights
must transfer the Know-how purchase fee
to the bank account indicated in Holder of
Rights invoice, which includes the
Know-how Purchase Fee, within 10 (ten)
days.

4.3. If the Successor to Rights fails to
comply with the conditions of the
Agreement, the time limits for the
transfer,  signature,  payment  of
documents, the Successor to Rights shall
pay the Holder of Rights a penalty of
0,1% of the total purchase fee of the
know-how for each day of delay.

4.4. As soon as to the bank account of
Holder of Rights a Know-how purchase
fee, referred in paragraph 4.1., is
transferred, under the conditions of
paragraph 1.2 of this Agreement, the
know-how shall be transferred to the
Successor to Rights.

5. Settlement of disputes and the
responsibility of the parties

5.1. The Parties shall settle any disputes
and disagreements arising from the
implementation of this Agreement in



Republika spcka
normativajiem aktiem.

esoSajiem

5.2, Visus stridus un domstarpibas, kas
rodas §a Liguma sakard, Puses risina
parrunu cela. Ja Puses 30 (trisdesmit)
darbadienu laika nepanak vieno$anos
stridigajos jautdjumos parrunu celd, strids
janodod izskatiSanai Latvijas Republikas
tiesu iestades.

5.3. Puses ir viena otrai atbildigas par
savu  ligumsaistibu  neizpildi  vai
nepiendacigu izpildi, un tam ir savstarpéji
jaatlidzina visi ar to saistitie zaud&jumi,
iznemot gadijumus, kas tieSi paredzéti
Saja Liguma.

6. Nobeiguma noteikumi

6.1. Ligums ietver Pusu pilnigu
vienoSanos, Puses ir to izlastjusas, piekrit
visiem ta punktiem un apstiprina, to
parakstot.

0.2. Puses
lapaspusi.

paraksta katru Liguma

0.3. Puses apnemas neizpaust treSajam
personam informdciju, kas tam kluvusi
zinama $a Liguma darbibas laika, izpildot
Liguma paredz¢&tas saistibas.

0.4. Visos citos jautajumos, kas nav
paredzeti $2 Liguma noteikumos, Puses
vadas no sp€kd esoSajiem Latvijas
Republikas normativajiem  aktiem. St
Liguma noteikumi ir piemérojami un
iztulkojumi  saskana  ar  Latvijas
Republikas normativajiem aktiem.

6.5. Sis Ligums ir sastadits latvieSu un
anglu valodas uz 5 (piecam) lapim 2
(divos) eksemplaros. Katra Puse sanem
vienu Liguma cksemplaru. Abiem
Liguma  eksemplariem ir  vienads
juridiskais sp&ks.

06.0. Domstarpibu gadijuma starp Liguma
tekstiem latvieSu un anglu valodas par
noteicoSo tiks uzskatits teksts latviesu
valoda.

accordance with the laws and regulations
in force in the Republic of Latvia.

5.2. All disputes and disagreements
arising under this Agreement shall be
negotiated by the Parties. If the Parties do
not reach an agreement within 30 (thirty)
working days on the disputed matters by
negotiation, the dispute shall be referred
to the judicial authorities of the Republic
of Latvia.

5.3. The Parties shall be responsible for
tailing to comply with their contractual
obligations and shall reimburse each
other for any related loss, except as
directly provided for in this Agreement.

6. Final provisions

6.1. The Agreement includes a full
agreement between the Parties, the
Parties have read it, agree with all its
paragraphs and approve it by signing it.

6.2. The Parties shall sign each page of
the Agreement.

6.3. The Parties undertake not to disclose
to third parties any information which has
become known to them during the
duration of this Agreement in the
performance of their obligations under
the Agreement.

6.4. In all other matters not covered by
the provisions of this Agreement, the
Parties shall be guided by the applicable
laws and regulations of the Republic of
Latvia. The provisions of this Agreement
shall be applicable and translated in
accordance with the laws and regulations
of the Republic of Latvia.

6.5. This Agreement is drawn up in
Latvian and in English on 5 (five) pages
in 2 (two) copies. Each Party shall receive
one copy of the Agreement. Both copies
of the Agreement shall have the same
legal effect.



0.6. In case of discrepancies between
texts of the Agreement in Latvian and
English, the text in Latvian shall prevail.

Tiesibu Tpasnieks

Tiesibu parnémdjs

Valsts zinatniskais institiits - atvasiniita
publiska persona ,,Elektronikas un
datorzinatnu institats”,

Reg. Nr. 90002135242

Dzérbenes iela 14, Riga, LV-1006, Latvija

Reg. Nr. ...

Modris Greitans

Holder of Rights

Successor to Rights

State research institute — a derived public
person  "Institute of
Computer Science",
Registration No. 90002135242

Dzerbenes street 14, Riga, LV-10006, Latvia

Electronics and

Registration No. ...

Modris Greitans




Pielikums Nr. 4

Izsolamo SilHouse tehnologijas autortiesibu un zinatibas objektu uzskaitijums

Nr. Objekts

Apraksts

1. Silllouse paatrinataju ietvars

[.1 HDL biblioteka

1.2.1 Programmatiira -
Linux dzinis

[.2.2 Programmatiira —
koplietoSanas
bibliotékas (API)

1.2.3 Programmatiira —
dokumentacija

1.2.4 Programmatiira -
komandrindas
interfeisa riks

1.2.5 Programmaltiira —
testéSanas
infrastruktiira

Uz VHDL balstita abstrakcijas
biblioteka, kas atvieglo vienotu un
universalu registru karsu
generésanu un padtrindtaju plismu
komplekticiju ar vienu vai
vairakam straumé$anas
(streaming) iecjam/izejam un
atminas kartétu vadibas interfeisu.
Linux dzinis darbam ar Silllouse
HDL bibliotcku. Dzinis nodrosina
atminas pieskirSanu (datoram un
akseleratoram), datu
sinhronizaciju (uz/no ierices),
paatrinataju plasmu konfiguraciju
un DMA vadibu. Dzinis atbalsta
Alpha Data Group ADM-PCIE-
8K, bet modularais dizains lauj to
pieldgot arT citam paatrind$anas
platformam, tostarp
vienkristalshémam (SoC).
Lietotaj-bibliotekas, kas nodrosina
augsta Itmena saskarni ar
SilHoluse Linux draiveri un
paatrinasanas ickartu. Bibliotékas
ari dod iespgju realizél atbalsta
koda selekttvu izplatisanu jeb
konkr€tu paatrinatiju kodolu
licencésanu.

Visa ietvara dokumentacija HTML
un PDF formatos. Dokumentacija
genertta no koda, izmantojot
doxygen ietvaru.

Komandrindas interfeisa riks
paatrinataja vides visparéjas
konfiguracijas izpétei un FPGA
konfiguracijas atininas
parrakstisanai.

TestéSanas infrastruktiira, kuras
pamata ir gtest testéSanas ietvars.
Testos tiek izmantots vienkarss
paatrinatdja plismas ievades/izejas
datu modelis, t.i., katram
komponentam ir modelis, ko
izmanto faktiski realizétas
paatrinitija straumes izejas datu
generésanai, kurus attiecigi var

Objekta sastavdalas

[etvar pirmkods, kurs sastav no 15
VHDL failiem

Sazina ar operétajsistémas
programmaltiiru: padtrinataju ietvars,
padtrinitaju straumes, paatrinataju
komponentes, paatrinataju atmina,
PCle saskarne, registru kartes
dekodésana, konfiguracijas atminas
parrakstisana.

Abstrakeijas atminas parvaldiba,
komponensSu konfiguracija un
paatrinataja
lerfees/straumes/komponentu
abstrakcijas.

Doxygen konfiguracija, HTML

timekla lapa, PDF.

C pirmkods.

C++ pirmkods.



saltdzindt ar realajiem datiem no
realizEtds padatrinatdju plismas.

2. Ar ietvaru saderigi IP kodoli (var izmantot ari bez

Silllouse ietvara)
2.1 Attelu izgriesana

2.2 RGB-intensitates
attélu
konvertésana.

2.3 Attela telpiskais
filtrs

2.4 Attela telpiska
transformacija
(lécu kroplojumu
korekcija,
rektifikacija,
registriacija, 16
punktu
interpolacija)

2.5 Uz fokusu balstita
attélu
sapludinasana

Pilniba konveijerizéts silicija [P
kodols, kas lauj vienkarsi mainit
ievades attéla izméru, "izgriezot"
no ta apgabalu. levades attéla
parametri un izgric$anas opcijas ir
konfigur¢jamas. Kodols ir
savietojams gan ar Allera, gan
Vivado izstrades plismim.,
Pilniba konveijerizéts silicija IP
kodols, kas parveido RGB pikselu
vértibas peléktonu formata,
izmantojot aparatiiras efektivo
LIGHTNESS [(MAX+MIN)/2]
metodi. Kodols ir savietojams gan
ar Altera, gan Vivado izstrades
plismam.

Pilniba konveijerizéts silicija IP
kodols, kas Tsteno visparéju
telpisko filtru (konvolticiju) ar
konfigur¢jamiem koeficientiem un
att€la platumu, ki arf ar iesp&ju
apréekinat izejas datu absolito
vertibu, Kodols ir savietojams gan
ar Altera, gan Vivado izsiriades
plismam.

Pilniba konveijerizéts silicija IP
kodols, kas veic att¢lu vispargjo
telpisko transformaciju, nodrosinot
vienkarSu saskarni ar¢jai
transformacijas aprékinu
komponentei, pieméram, matricas
reizinadanas vai objektiva
kroplojumu korekeijas
skaitloanas bloku kombinacijai.
Kodols nodrosina modernu 16
punktu interpolaciju, vienlaikus
nodrosinol zemu atminas
lictojumu. levades/izvades attéla
platumus var dinamiski konfigurét.
Kodols ir savietojams gan ar
Altera, gan Vivado izstrades
plisman,

Pilniba konveijerizéts Silikona [P
kodols, kas apvieno divus attélus,
lai panaktu labaku kopgjo attéla
fokusa kvalitati, Algoritms
izmanto konfiguréjamo attélu dalu
dispersiju un izmanto atminas
tieSpickluves funkeionalitati, ko
nodrosina ar AXI protokolu

VHDL pirmkods.

VHDL pirmkods.

VHDL pirmkods.

VHDL pirmkods.

VHDL pirmkods.



2.6 Pikselu jutiguma
korekcija

2.7 Defektivu pikselu
korekceija

saderigs EDI DMA kontrolleris.
Kodols ir savietojams gan ar
Altera, gan Vivado izstrides
plismam.

Pilniba konveijerizéts silicija [P
kodols, kas veic 2 vai 3 punktu

Juttguma korekeiju — algoritms,

ko parasti izmanto infrasarkanajas
kameras. Kodolam ir divas ievades
pliismas (levades datiem un
koeficientiem) un izvades plisma
izlabotajiem datiem. Kodols ir
savictojams gan ar Allera, gan
Vivado izstrades plismam.
Pilniba konveijerizéts silicija [P
kodols, kas (ar malu noteiksanu)
veic defekttvu pikselu korekeiju.
Kodolam ir divas ievades pliismas
(ievades datiem un koeficientiem)
un izvades pliisma izlabotajiem
datiem. Kodols ir savictojams gan
ar Altera, gan Vivado izstrades
pliismam,

3. Padtrinatija mikroshémas dizains (UMC65, Cadence)

3.1 Pikselu jutiguma
korekeija

3.2 Defektivu pikselu
korekceija

3.3 Attela telpiska
transformacija
(lecu kroplojumu
korekeija,
rektifikacija,
registricija, 16
punktu
interpolacija)

3.4 SRAM kontrolieris

Pikselu jutiguma korekcijas silicija
IP kodols, kas pielagots lictosanai
ar Cadence digitalo integrilshému
izstrades plismu. Realiz@ts
izmantosanai UMC65 nm
tehnologija un ictver saskarni ar
ar¢ju SRAM atminas silicija 1P
kodolu.

Defektivu pikselu korekeijas
silicija IP kodols, kas pielagots
lictoSanai ar Cadence digitalo
integrilshému izstrades pliismu.
RealizEts izmanto$anai UMCG5
nm tehnologija un ietver saskarni
ar ar¢jo SRAM atminas silicija [P
kodolu vai uz LUT balstitu
defektivo pikselu koordinasu
nodro$inajuma bloku,

Att€la telpiskas transformacijas
korekeijas silicija IP kodols, kas
pielagots leitosana ar Cadence
digitalo integralshemu izstrades
pliismu. Realizéts izmantosanai
UMCO65 nm tehnologija, un taja ir
icklautas vairiikas saskarnes arejai
SRAM atminai (silicija 1P
kodoliem).

SRAM atminas kontroliera silicija
IP kodols, kas pielagots leitosana
ar Cadence digitalo integrilshemu

VHDL pirmkods.

VHDL pirmkods.

VHDL pirmkods un tehnologijas
faili.

VHDL pirmkods un tehnologijas
faili.

VIDL pirmkods un tehnologijas
faili.

VHDL pirmkods un tehnologijas
faili.



3.5 SPI saskarne

3.6 FTDI FIFO
saskarnu
kontrolieris

4. Paatrinataja vide
(kartes)
4.1 Alpha Data Group,
3XADM-PCIE-8KS

4.2 HTC Global,
IxHTG-930 VU9P

izstrades plusmu. Realizéts
izmantosanai UMC65 nm
tehnologija.

SPI kontroliera silicija IP kodols,

VHDL pirmkods un tehnologijas

kas pieldgots lietosanai ar Cadence faili.

digitalo integrilshému istrades
plismu. Realiz€ts izmantoSanali
UMC65 nm tehnologija. SPI
sekotds ietver visparigus un
paplaSinamus vadibas un statusa
registrus paatrinatdja plismai.
FTDI FIFO-USB2.0 saskarnu
silicija IP kodoli. Kodolos ir
icklauta divu portu, divu takts
signalu FIFO saskarnes
izveidoSanal ar atrak taktétu
logiku.

Ar SilHouse paatrinataja ietvaru
saderTga padtrinataja platforma -
ADM-PCIE-8KS. ADM-PCIE-
8KS ir pus-garuma, zema profila
PCI Express karte ar jaudigu un
efektivu Xilinx Kintex UltraScale
KUIL15-2 FPGA.

Ar SilHouse padtrinitaja ietvaru
saderiga akseleratora vidé - HTG-
930. HTG-930 arhitektiira
nodrosina vienkarsu un
daudzpusigu funkcionilo
paplasinasanu, izmantojot tris ar
Vita 57.4 saderigus High-Pin-
Count FPGA starpkartes (FMC+)
konektorus. FMC+ konektori
nodrosina piekluvi kopuma 370
FPGA iecju/izeju piniem un 56
GTY (30,5 Gbps) serialajiem
raiduztvérgjiem. Ir piegjams plass
FMC (t.i., QSFP+, SFP+, USB
3.0, ADC/DAC u.c.) un FMC+
(CFP8, QSFP28, Firelly,
MSMP/GPPO utt.) meitas karsu
klasts, dazadiem pielietojumiem.

VHDL pirmkods un tehnologijas
faili.



Pielikums Nr. 5

List of SilHouse technology copyrights and know-how objects to be auctioned

Nr. Object Description Components of object

VHDL-based abstraction Framework implementation -
library facilitating unified and 15 VHDL files
universal register map
generation and stream-based
1.1 HDL library component assemblment into
accelerator streams with
single or multiple streamed
inputs / outputs and memory-
mapped control interface.
Linux driver for working with Character device interfaces:

the SilHouse HDL library. [ramework, streams,

Driver ensures memory components, memory. PCle
allocation (host and interfacing. Register map
accelerator), data decoding. Flashing.

synchronization (1o/from
) Software - Linux  device), stream configuration
T driver and DMA control. The driver
supports Alpha Data Group
ADM-PCIE-8KS, but
modular design permits
extension to other accelerator
mediums, including Systems-
on-Chip.
Userspace libraries providing Abstractions for memory

SilHouse . . . .
. higher-level interface with the management, component
framework : ; ; o ;
SilHoluse Linux driver and  configuration and accelerator
. accelerator medium, The device/stream/component
Software - Shared . . o .
1.2.2 70 5 libraries permit the abstractions.
libraries (APIs) : S
supporting code distribution
for selected accelerator 1P
cores, e.g. supports selective
licensing.
HTML and PDF based Doxygen configuration,
; documentation of the whole ~ HTML web-page, PDF.
Software - . C
| framework, which is

7 Documentation : ;
congruent with the code, i.e.

generated using doxygen.
Command Line Interface tool C source code.
Software - CLI for chx;)]ori-ng tl]g overall
1.2.4 661 configuration of the
acceleration medium and
programming FPGA {lash.
Testing infrastructure based  C++ source code.
on gtest unit-test framework.,
Tests employ a simple
input/output data model of
the accelerator stream, 1.e.
each component has a model
that is used to caleulate the

Software - Testing

1. 2.8,
infrastructure



expected output data of the
actually implemented
accelerator stream.
A fully pipelined silicon [P VHDL source files.
core enabling simple resize of
the input image by "clipping"
a region out of it. The input
image parameters and
clipping options are
configurable. The core is
compatible with both Altera
and Vivado development
flows.
A fully pipelined silicon I[P VHDL source files.
core converting RGB pixel
values into grayscale format
using hardware efficient
LIGHTNESS
[((MAX+MIN)/2] method.
The core is compatible with
both Altera and Vivado
development [lows.
A fully pipelined silicon I[P VHDL source files.
core implementing a generic
spatial filter (convolution)
with supplicable coefficients
23 Image spatial aqcl configurable image width
" filter with option to calculate the
absolute value of the output
data. The core is compatible
with both Altera and Vivado
development flows.
A lully pipelined silicon I[P VHDL source files.
core performing generic
spatial transformation by
providing a simple interface
for external transformation
processing component that
Image spatial can be, for example, a
transformation combination of matrix
(lens distortion multiplication or lens
24 corrc?tion, clislorliqn correction
© rectification, computing blocks. The core
registration, 16-  ensures SoA 16-point
point interpolation while
interpolation) maintaining low memory
usage. The input/output
1mage widths can be
dynamically configured. The
core is compatible with both
Altera and Vivado
development flows.
FFocus-based A pipelined silicon IP core  VHDL source files.
image fusion that fuses two images for

2.1 Image clipper

29 RGB to gray
conversion

FFramework
compatible
1P cores (also
can be used
w/0
framework)

[§9)
W



Non-uniformity
correction

Defective pixel
correction

Non-uniformity
correction

Accelerator
stream chip
design
(UMCG65,
Cadence)

5 Delective pixel
~ correction

achieving better overall [ocus
quality. The algorithm
utilizes variance of
configurable image patches
and utilizes Scatter-Gather
DMA functionality provided
by EDI AXI-compatible
DMA controller. The core is
compatible with both Altera
and Vivado development
flows.

A fully pipelined silicon IP
core performing 2-point/3-
point Non-Uniformity-
Correction (NUC) - an
algorithm commonly used in
IR cameras. The core has two
input streams (for input data
and coefficients) and output
stream for the corrected data.
The core 1s compatible with
both Altera and Vivado
development [lows.

A lully pipelined silicon [P
core performing correction of
delective pixels (with edge
detection). The core has two
input streams (for input data
and coefficients) and output
stream for the corrected data.
The core is compatible with
both Altera and Vivado
development flows.
Non-uniformity correcition
silicon P core adopted for
use with Cadence-compatible
digital 1C design flow. The
implementation is probed
against UMC65 nm
technology and includes port
for interfacing with external
SRAM memory.

Defective pixel correcition
silicon IP core adopted for
use with Cadence-compatible
digital 1C design flow. The
implementation is probed
against UMC65 nm
technology and includes port
for interfacing with external
SRAM memory or LU
based defective pixel
coordinate provider block.

VHDL source files.

VHDL source files.

VHDL source and
technology files.

VHDL source and
technology files.



Accelerator
medium

3.3

3.4

35

3.0

4.1

4.2

Image spatial
transformation
(lens distortion
correction,
rectification,
registration, 16-
point
interpolation)

SRAM controller

SPI slave

FTDI FIFO
slave/master
controllers

Alpha Data
Group, 3xADM-
PCIE-8KS5

HTC Global,
1xHTG-930
VU9P

VHDL source and
technology files.

Image spatial transformation
correction silicon IP core
adopted for use with
Cadence-compatible digital
IC design flow. The
implementation is probed
against UMC65 nm
technology and includes
multiple ports for external on-
chip memory.

SRAM Master silicon [P core VHDL source and
adopted for use with technology files.
Cadence-compatible digital
IC design flow. The
implementation is probed
against UMC65 nm
technology.

SPI slave silicon IP core
adopted for use with
Cadence-compatible digital
IC design flow. The
implementation is probed
against UMCG6S5 nim
technology. The SPI slave
also implements generic and
extendable control and status
registers for the accelerator
stream.

F'I'DI FIFO-USB2.0 slave,
master and slave/master
silicon IP core. The core also
incorporates dual-port dual-
clock FIFO for interfacing
with higher frequency logic.
SilHouse accelerator
framework compatible
accelerator medium - ADM-
PCIE-8KS. The ADM-PCIL:-
SKS is a half-length, low
profile, PCI Express Add-In
Card featuring the powerful
and efficient Xilinx Kintex
UltraScale KU115-2 FPGA.
SilHouse accelerator
framework compatible
accelerator medium - HTG-
930. The HTG-930
architecture allows easy and
versatile functional expansion
through three Vita 57.4
compliant High-Pin-Count
IFPGA Mezzanine Card
(FMC+) connectors. The
FMC+ ports provide access to

VHDL source and
technology files.

VHDL source and
technology files.



total of 370 single-ended
FPGA 1/0s and 56 GTY
(30.5Gbps) serial
transceivers. Wide variety ol
IF'MC (i.e. QSFP+, SFP+,
USB 3.0, ADC/DAC, etc.)
and FMC+ (CFP8, QSFP28,
FireFly, MSMP/GPPO, elc.)
daughter cards are available
to mate with the HTG-930
platform for different
applications.



