Brnagumup Hukudopos

HpI/IMeHeHI/Ie KOMIIO3UTHBIX MaTEpHaJI0B B YMHOM MEIUIHHCKOM
060pyn0BaHnu, B TOM 4YMCJI€ H ¢ UTHHOBAIIUOHHBIMMU JAa3€PHbBIMA CUCTEMAaMMU,
ynpapjiasi¢eMbIMH H KOHTPOJUPYEMBIMH KOMILUIEKCAMHM € JJEMECHTaAMHU
HCKYCCTBCHHOI'0 MHTEVIEKTA 1 UCKYCCTBCHHBIMMU HCﬁpOHHLIMI/I CeTAMM

B 3HaunTe1pHOM CTENEHU MPEUMYIIECTBA TAK HA3bIBAEMOTO YMHOT'O METUIIMHCKOTO
obopynoBaHus (GOPMHUPYIOTCS 3a CUET NMPUMEHCHHS Pa3IMYHBIX KOMITO3UTHBIX
MaTepualioB, TPUIEM KaK Il KOHCTPYKTUBHBIX KOMIIOHEHTOB — KOMIIO3UTHI THUIIA
— ajiMa3 — MeIb, TaK W JJIsl TEXHOJOTMYECKUX PAacTBOPOB U JKUIKOCTEH, TIe
Oyrarogapsi MHHOBAIIMOHHBIM TEXHOJOTUIM (hOPMHUPYIOTCS TOMOT€HHBIC AMYJIbCHH.

Pucynoxk 1. Ha pucyHnke nokasaHa MoJejib KOMIO3UTHOM CTPYKTYpPbl, TOCTPOECHHOU
10 IPUHITUITY - CBEPXTBEPIOE SIAPO, OKPYKEHHOE 000TOUKON U3 CBEPXIIIIACTUIHOTO
Marepuana, NPEeUMYILECTBEHHO UMEIOIIEr0 CBOMCTBA XJIaIHO — TEKYUECTH.

bnaromapss yka3zaHHOM CTPYKType Marepuaga B MOIAYJSAX JIA3€PHBIX JIMOJIOB
bOpMUPYIOTCS YMHBIE CHCTEMbI OXJQXJACHHUS, B KOTOPBIX 3a CYET CBOWCTB



KOMITO3UTHOTO MaTepuaia Gopmupyercs 3pQPexkT paBHOMEPHOTO pacCEeMBaHUs HE
TOJIBKO TEIJIOBBIX HMITYJIbCOB, HO W HMMITYJIbCOB TOKa, OCOOCHHO OITACHBIX TpPH
paboTe ¢ MOIIHBIMU JIA3€PHBIMU TUOAMH.

Cdepsl ceporo mBeTa Ha PHCYHKE - sApa Karcysl KOMIIO3UTHOTO MaTepHala,
M3TOTOBJICHHBIC U3 CHHTETHYECKOI'O ajiMa3a, 000JIOUKHU roayO0oro IBera - Mejb,
OCaXXJEHHAs Ha sA/Ipa Kancyl.

Martepual mokaszaH 10 KaTHOPOBKH, PU KOTOPOH B MPOIIECCE XITATHO — TEKYUECTH
Me/Ib TUTBIBET U 3aITOJTHSACT BCE POMEKYTKH MEXKTY KarCyIaMH.

Pucynoxk 2. Ha pucyHke nokazaHbl OCHOBHbIE KOHCTPYKTHUBHBIE 3JIEMEHTBI MOYJIS
JA3epHOTO JHOJAa, B KOTOPBIX JE€p)KaTeilb JIA3€PHOrO0 JUOJA BBIIOJHEH U3
KOMIIO3UTHOI'O MaTepuaia - aiMa3 — Mellb, B KOTOPOM IIPUMEHEHA KJIaCCUYeCKas
METOJMKa IPOU3BOACTBA 3TOr0 MAaTepHasa IO CIEAYIOLIEH CXeMe, B KOTOPOU M3
CUHTETUYECKOTO ajIMa3a MPOU3BOAATCS c(hepruuecKHe AApa KOMIIO3UTHBIX Kalcyil,
MOKpBIBa€MbI€ 3aTeM MeAHOUM 00osioukoi. [TomydyeHHbIe TakuM 00pa3oM KaricyJibl
MOMEIIAIOTCS B CIIEHUaIbHYIO0 (OpMY, TI€ 1O BHICOKMM JaBJICHUEM B MaTepHualie
VWHULAAPYIOTCS XOJIOHAs TEKYYECTh METaIa, B JAHHOM CJIy4ae — MEIU.

Kpome Menn MOTYT OBITH HCITOJIB30BAHbI JPYTHE MIACTHYHBIC U DJIEKTPOIPOBOTHBIC
METaJIJIBI - KaK HalpuMep cepedpo.



Pucynok 3. Ha pucyHke nokazaHbl OCHOBHbIE KOHCTPYKTHUBHBIE 3JIEMEHTBI MOYJIS
JA3epHOr0 JHMOJa, B KOTOPBIX JEp>KaTelb JIA3€pHOTO JAMOJIa BBINOJHEH U3
KOMIO3UTHOIO MaTepuaia - ajiMa3 — MeJlb, B KOTOPOM MPUMEHEHa KJIacCUYecKast
METOJIMKa MPOU3BOACTBA 3TOT0 MaTepHaya Mo CIEIYIOLIEH cXxeMe, B KOTOpOW M3
CUHTETHYECKOTO ajMasa MPOU3BOAATCA chepruueckre sjipa KOMIIO3UTHBIX Karcyll,
MOKPBIBAEMBIE 3aTEM METHOU 00O0JIOUKOM.

Bce anemeHThI pacnoioKeEHbI B APYrol MO3ULIUH, YEM HA PUCYHKE 2.

K nmare — nepxarento J1la3epHOrO AMOAA MOJICOECAUHEH KOPMYC IMOJCUCTEMBI
KOJTUPOBAHUS © JCKOJUPOBAHMS, TMpEAHA3HAYECHHOW I HIACHTU(DHUKAIIIN
OJHOPA30BBIX MHCTPYMEHTOB  ONTHYECKOM  JIA3€PHOM  CUCTEMBI, NIPUUYEM
KOJIMPOBAHUE U JICKOAUPOBAHUE BHITIOJTHAKOTCS MPU NOMOIIM MArHUTOPE30HAHCHOM
CIIEKTPOCKOIIHHU.

Kak BHJIHO M3 PUCYHKA 3TOT KOPITYC U3TOTOBJICH M3 aJIIOMUHHCBOTO CILJIaBa.

IIpeacraBieHHas Ha pUCYHKE KOHCTPYKTHUBHASI BEPCUS KOMIIOHEHTOB MO3BOJISIET HA
ux 0a3e rOTOBUTH PA3IMUHbBIE BEPCUU COOPOK MOJIYJISL, B TOM YHCIIE U COAECPKAIIUX



TEXHUUYECKUE CHCTEMBbI, KBAIM(DUIMPOBAHHbIE — KaK IOACHUCTEMBbl U HECYIIHE
(YHKIIMH pacCceMBaHUS TEIUIOBBIX UMITYJIBCOB MPU OJHOBPEMEHHOM pPACCEHBAHUU
TOKOBBIX UMITYJIbCOB.

CocTaB KOHCTPYKTHBHBIX D3JIEMEHTOB TaK)K€ JOMOJHSAETCS KOHCTPYKTHBHBIMU
DJIEMEHTaMU DJIEKTPOHHBIX IJ1aT, HM3roToBIeHHBIX Mo PUTM texHomoruum wu
00ecreunBaloIUX CYIIECTBEHHOE TOBBIINICEHHE YPOBHS  (PYHKIIMOHAIHHOTO
OBICTPOACHCTBUS BCEX DJIEKTPOHHBIX CXEM CHUCTEMBI.

PucyHnok 4. Ha pucyHke rokasaHa CHCTEMa B3aMMOJIEHCTBHSI KOMIIOHEHTOB MOYJIS
JIA3€pPHOTr0 IMOJA C IEMEHTAMHU HUCKYCCTBEHHOI'O MHTEJUIEKTAa U HCKYCCTBEHHBIMHU
HEUPOHHBIMU CETSMH, MPU BKIIOYEHUU B CHCTEMY HaKomuTesned HHPOpMaluu
BBICOKOTO OBICTPOJIEHCTBUSL U BBICOKOM EMKocTH. CHCTeMa TakKe BKIIIOYaeT
MOJCUCTEMY  KOJUPOBAaHUS M  JIEKOJAUPOBAHUSA, (PYHKIMOHHUPYIOUIYIO C



IMPUMCHCHHUCM MarHuTHOM M pGSOHaHCHOﬁ CIICKTPOCKOIINHA - 06pa60TKa JaHHBIX
KOTOpOﬁ TAKKC ABJIICTCA 4aCThIO BAXKHBIX CI)YHKHHFI HNCKYCCTBCHHOI'O MHTCJIJICKTA.

[udpamu Ha pucyHke 0003HAUCHBI:

1 — akkymynaTop nH(pOpMaLKU, IPEUMYIIECTBEHHO MHOTOCJIONHBIN, BO3MOMXHO —
UMEIOLINN CUCTEMY UACHTU(UKAIIMA MHAUBUIYAIBHOTO KOJ1a, BBIPAXKAIOIIETOCS B
M3MEPEHNHN IIPU TIOMOIIY MAarHUTHOM U PE30HAHCHOW CIIEKTPOCKOIMU KOHTPOJIBHOU
JIEHTBI aKKYMYJIATOpa HH(OPMALIMHY, KaK PAaBUJIO U3TOTOBIECHHON U3 IIIACTUYHOTO
MeTajia, WM HaHECEHHOW »JIIEKTPOXMMHUYECKMM METOJOM Ha nepudepuio
aKKyMyJiiTopa uHpopMaluu ( Kak IpaBuiio guametpom 120 MUIuMeTpoB ).

2 — KOgupyloliee KOJNbIIO Ha aKKyMyJsITOpe HH(GOpMaIuU, KOAUPYIOIIas TOJIIINHA
KOTOPOTO OTJIMYAeTCsl HAa BEJIMYMHY HEe Ooznee 1 MUKpPOHa, 4TO MO3BOJISET
0o0ecrneynTh MHOXKECTBO BapHMAHTOB KOJa W MpPU TIOMOILIM  BJIEMEHTOB
HMCKYCCTBEHHOTO HMHTEJUIEKTa TIPU  B3aUMOACUCTBHM C HCKYCCTBEHHBIMU
HEHPOHHBIMU CETSIMH CIIOCOOHO B PEXHME PEaJbHOI0 BPEMEHM TIPYNIUPOBATH
CUTHAJbl W BBIIOJHATH POJIb JHUCIETYEPA NPHU HUX PACIPEICICHUH MEXKIY
KOMIIOHEHTaMU HaJICUCTEMBI.

3 — ycJoBHbIE H300pakKeHHUS MOpUMK HMH(POpMAIMM Ha TpeKaxX aKKyMyJsTopa
UHPOpMaAIlMU, CHUHXPOHHO IE€pelaBacMbIX Ha KOMIUIEKCHYIO, B TOM YHCIE U
JIA3EPHYI0 CYUTHIBAIOIIYIO TOJIOBKY, a TAKKE JIOKAIBHYIO aHAJIMTHYECKYIO CUCTEMY
KOODAUHUPYEMYK0 TIPM TIOMOIIM D3JIEMEHTOB MCKYCCTBEHHOTO WHTEIUIEKTA H
HCKYCCTBEHHBIX HEWPOHHBIX CceTed, KOH(Urypalus KOTOpPbIX BapbUpYETCS B
3aBUCUMOCTH OT IPO(HIIA MOCTABIECHHBIX 33]1a4 U CII0)KHOCTH 000PYI0BaHUS.

4 — KOMIUJIEKCHasi, B TOM YHUCJIE W Jla3epHas CUMTHIBAIOIIAsl TOJIOBKA, a TaKXKe
JIOKaJIbHAsl aHAJIMTUYECKas CHCTEeMa KOOpAWHUpyeMas MpHU TOMOIIM SJIEMEHTOB
MCKYCCTBEHHOI'O MHTEJIJIEKTA U UCKYCCTBEHHBIX HEMPOHHBIX CeTel, KOH(PUTypaLus
KOTOPBIX BapbUPYETCS B 3aBHUCHMOCTH OT MPO(UIS MOCTaBIEHHBIX 3343y U
CJIOKHOCTH 000pYIOBAHHS.

S — IPOMEXKYTOYHAs KOHTPOJbHAS U aHAIUTUYECKAs CUCTEeMa, (PYHKIIMOHAIBHO
CBsI3aHHAs C IPOLIECCOPOM, BXOISIIMM B HAJICUCTEMY U aKKYMYJIMPYIOIAsi CUTHAJIBI
OT TPEX CEHCOPOB, M3MEPSAIOIIMX TOJILIMHY KOHTPOJBHOW JIEHTBI aKKyMYyJIATOpa
uH(pOpMaIH, yIOCTOBEPSIONIAsl SKBUBAJIEHTHOCTh TOJIIUHBI KOHTPOJIBHOM JIEHTHI
— KOJy U, IIpU COOTBETCTBUU YCTAHOBJIIEHHOMY KOJY, pa3pellaroiias MpOBEICHUE
CIEAYIOUIEHN O [IUKITY OIEPALUU.



6 — Bemymuii mporeccop, BXOIANIUNA W KOHTPOJIMPYIOIIMN BCHO HAJACUCTEMY,
BKJTFOYAs BXOJAIIYIO U UCXOJIANTYI0 HH(POPMAIIHIO OT 3JICMEHTOB MCKYCCTBEHHOTO
MHTEJIJICKTa U UICKYCCTBEHHBIX HEMPOHHBIX CETEH.

[/ — Tpu ceHcopa — COJICHOUJIa, CHHXPOHHO B3aUMOJICHCTBYIOIMINX C KOHTPOJIbHOM
JICHTOW aKKyMyJsTOpa MHGOPMAIMK U U3MEPSIONIUX TOJIIIMHY YKAa3aHHOW JICHTHI
IIPY ITOMOIIY MarHUTHOM Y PE30HAHCHOU CIIEKTPOCKOIINH.

CurHasbl CEHCOPOB CUHXPOHHO MEpeAatoTcs Ha TPOMEKYTOUHYIO KOHTPOJIbHYIO U
AHATUTHYECKYIO CHUCTEMY - 5, (DYHKIIMOHAJIBHO CBSI3aHHYIO C TIPOIIECCOPOM,
BXOJIAIIMM B HAJCUCTEMy M aKKyMYJIHUPYIOUIYI0 CHUTHAIBI OT TPEX CEHCOPOB,
U3MEPAIONINX TOJNIIMHY KOHTPOJBHON JICHTHI aKKyMyJisiTopa HH(pOpMaIUH,
YAOCTOBEPSIOIIYIO SKBUBAJIEHTHOCTh TOJIIIMHBI KOHTPOJILHOM JICHTBI — KO U, TIPU
COOTBETCTBUM YCTAHOBJICHHOMY KOJY, Pa3pelIaolIyt0 MPOBEACHUE CIEAYIONICH MO
LUKy OTEpaluu.

8 — yCIOBHO MOKa3aH BHEITHUN UCTOYHUK JIA3EPHOTO U3IYUYEHUs, KOTOPBIA MOXKET
OBITH UCIIOJIB30BAaH Kak JJISl YTEHUS — TaK U JUIs 3aniMcu MHQOpPMALUU U, TIPU 3TOM
[IapaMeTPhl HM3JIy4YECHUs H3TOTO BHEIIHErN0 HCTOYHMKA W3JIYyYCHUs HaxXOHATCS B
IIOCTOSIHHOM PEryJIMPOBKE U B aHAIMTHYECKOM KOHTPOJE, B KOTOPBIX YYaCTBYIOT
BCE KOMIIOHEHTHl TEXHUYECKOW HAJCUCTEMBI U KPOME ITOTO, KOTOPBHIE HUMEIOT
BEpXHUM  yPOBEHb  KOHTPOJIBHOTO WM  AQHAJIUTUYECKOTO  YIIPABJICHUS,
KOOPJIUHUPYEMBIA B TOM YHMCJIE M 3JIEMEHTAMU MCKYCCTBEHHOIO MHTEJUIEKTA U B
paMKax KOTOPBIX MHUITUUPYETCS MPOIECC CaMOOOYyUEHUsI, pealn3yeMblii B paMKax
UCKYCCTBEHHBIX HEWPOHHBIX ceTel C y4E€ToM Bcel Tekyler uHdopmaiuu,
coOupaemMoil BEIyIINM ITPOILIECCOPOM 6.



Pucynoxk 5. Ha pucynke mpenacraBiieHa cXeMa IOCJIEAOBATEIbHOCTH
B3aMMO/ICUCTBUSI KOMIIOHEHTOB TEXHUUYECKON CUCTEMbI yIPaBICHUS U KOHTPOJIS B
peXUMe peaJbHOr0 BPEMEHU AJIsI HHTErPATIbHOTO MOJIYJIS JIA3€PHOTO AUOJA U €ro
paguovYacTOTHOTO JpaiiBepa B COBOKYNMHOCTH C HOCHUTENIEM HWHOOpMaLUU
3HAYUTEIBLHON EMKOCTH, C CHUCTEMOU KOJUPOBAHUS U JIEKOJUPOBAHUS HOCUTEIIS
uH(OpMAIIMKU C OH-JTAllH KOHTPOJIEM COOTBETCTBUSA KOJa OT 3 CHHXPOHHBIX
CEHCOPOB MAarHUTHONW UM PE30HAHCHOM CHEKTPOCKONMUU U COOTBETCTBYIOIIHUX
IIPOIIECCOPOB aHAIMTHYECKON 0OpPabOTKH CHTHAJIOB, 0OBbEIMHEHHBIX AJIEMEHTAMH
HUCKYCCTBEHHOTO HMHTEJUIEKTa M  HCKYCCTBEHHBIMHU HEHPOHHBIMU  CETSIMHU
OJIHOBPEMEHHO  MEpENAIIMMU  pe3yJbTaThl  aHAJIUTHYECKOW  0OpabOTKHU
MOCTYNUBIIMX CHUTHAJIOB W (OPMUPYIOMIMX M TEPENAIONINX YIPABISIONUE U
KOOPAWHUPYIOIIME CUTHAJIBI HAa BCE DJIEMEHThl U KOMIIOHEHTHI TEXHUYECKOU U
TEXHOJOTUYECKON HAJCUCTEMBI.

Hudpamu Ha pucyHke 0003HAYEHBI:



1 — KOMIUIEKCHas, B TOM 4YHWCJE M Ja3epHas CUUTHIBAIOIIAs TOJIOBKA, a TaKKe
JOKaJIbHAsl aHAJIMTUYECKas CUCTEeMa KOOpAWHUpyeMas MpHU TOMOIIU 3JIEMEHTOB
MCKYCCTBEHHOT'O MHTEJUIEKTA U HCKYCCTBEHHBIX HEHPOHHBIX ceTel, KOHPUTypamus
KOTOPBIX BapbUpPyeTCs B 3aBUCUMOCTH OT NPO(UIS MOCTAaBICHHBIX 3a1ad H
CJIO’)KHOCTH 00OpYy/I0BaHMUS.

2 — MPOMEXYTOYHAsi KOHTPOJIbHAS U aHATUTHUECKas CHCTeMa, (DyHKIHOHAIBHO
CBA3aHHAs C IPOLIECCOPOM, BXOSALIUM B HAJICUCTEMY U aKKyMYJIUPYIOIIAasi CHTHAJIbI
OT TPEX CEHCOPOB, M3MEPSIOMIMX TOJILWHY KOHTPOJBHOW JIEHTHI aKKyMyJIATOpa
uH(pOpPMaIIH, yIOCTOBEPSIONIAas SKBUBAJIEHTHOCTD TOIIWHBI KOHTPOJIBHOM JICHTHI
— KOJly W, NIPU COOTBETCTBUU YCTAHOBIICHHOMY KOy, pa3pellaroiasi MpoBEICHHUE
CJIEIYIOLIEHN IO LIUKITY OIEPALIHH.

3 — Beaylud MOpoIeccop, BXOIAUIMM MW KOHTPOJUPYIOLIUN BCIO HAJICUCTEMY,
BKJIFOYAs] BXOSIIYIO U UCXOALLYI0 HHPOPMALIMIO OT 3JIEMEHTOB MCKYCCTBEHHOIO
MHTEJJIEKTA U UICKYCCTBEHHBIX HEMPOHHBIX CETEH.

4 — akKyMyJsTOp MH(OpMaALUK, NPEUMYIIECTBEHHO MHOTOCIIONHBIN, BO3MOKHO —
UMEIOLINM CUCTEMY MACHTU(UKAIIMA WHAUBUIYAIBHOTO KOJ1a, BBIPAXKAIOILErocs B
U3MEPEHNH IPU IOMOLIY MArHATHOM U PE30HAHCHOW CIIEKTPOCKONIMY KOHTPOJIBHOU
JIEHTHI AKKYMYJIITOpa HH(OPMAIIH, KaK MPABUIIO U3TOTOBJIEHHOMN U3 MJIACTUYHOIO
MeTalljla, WIM HAHECEHHOW OJJIEKTPOXMMHUYECKHMM METOJIOM Ha nepudepuro
aKKyMyJsiTopa uH(popmanuu ( Kak MpaBuio auaMeTpom 120 MUIIITUMETPOB ).

5 — KoJupylolee KONbI0 Ha aKKyMYJIsITOpe HH(OpPMALIUY, KOJUPYIOLIas TOJIIIMHA
KOTOPOrO OTJIMYAeTCd Ha BEIMYMHY HEe Oosiee 1 MHUKpOHA, 4YTO MO3BOJSET
o0ecrneyuTb MHOXECTBO BApUAHTOB KOJAA M TpPU TOMOIIM  3JIEMEHTOB
HMCKYCCTBEHHOTO MHTEJUIEKTa TIPU  B3aUMOJCUCTBHUM C HCKYCCTBEHHBIMH
HEUPOHHBIMU CETSAMH CIIOCOOHO B PEXUME PEATbHOTO BPEMEHHU TPYNIUPOBATH
CUTHAJIBI W BBINOJHATH POJIb JUCIETYEPA IPU HMX PACIHPEICIICHUU MEXIY
KOMIIOHEHTAaMHU HAJICHCTEMBI.

6 — ycioBHble H300paxkeHHs MOpUMH HH(OpPMALMKM Ha TpeKax aKKyMyJsTopa
uH(pOpMaIIMK, CUHXPOHHO II€pe/laBaeéMbIX Ha KOMIUIEKCHYIO, B TOM 4YHUCJIE U
JIA3€PHYI0 CYMTHIBAIOIIYIO TOJIOBKY, 4 TAK)KE JIOKAIbHYIO aHAIUTUYECKYIO CUCTEMY
KOOPAVMHUPYEMYIO MPH TMOMOIIA 3JIEMEHTOB HCKYCCTBEHHOIO MHTEJUIEKTA U
UCKYCCTBEHHbIX HEHPOHHBIX CeTei, KOH(UTypalus KOTOPBIX BapbUPYETCS B
3aBHCHUMOCTH OT MPOGUIISl TOCTABICHHBIX 33J1a4 U CII0)KHOCTH 000PYI0BaHMUSL.



{ — T1IEHTPOBOYHOE OTBEpPCTHE aKKyMmysstopa wuHbopmanuu. B cucreme
aKKyMyJIATOp MH(GOPMAILIMU MOXKET TaKKe ObITh MPEACTABIICH B BUAEC THOPUIHOTO
JIMCKa — HAKOMUTENS MH(OPMAIIMU U B 3TOM Cily4yae ero (yHKIIMU MOTYT OBbITh B
3HAUUTETHLHOMN CTeNeHH TPaHC(HOPMUPOBAHDI, TAK KaK MPU UCIIOIB30BAHUU TOTO K
METO/Ja KOJAMPOBAaHUSA M JIEKOJUPOBAHMS, CTENEHb 3aIUTHl TEXHUYECKOU
HAJICUCTEMBI CYIIECTBEHHO MOBBICUTCSI.
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Pucynok 6. Ha pucynke mpeacTtaBieH akKymyJasTop uWHGOpMAIMu ¢
OPUEHTUPOBOYHBIMU pPa3MEpaMM KOHCTPYKTHMBHBIX 3JIEMEHTOB, BJIUAIOIIAX Ha
KOHEUHBIM pe3yJbTaT M KadecTBO pPabOThl aKKymynaTropa HWH(POpMalUd B
TEXHUYECKOM HaJICUCTEME.



[udpamu Ha pucyHke 0003HAUCHBI:

1 — paguoyacTOTHBINA JpaiiBEp TEXHUYECKON CUCTEMBI

2 — KOMITJIEKCHBIH MPOLIECCOp YNPABICHUS U KOHTPOJSI TEXHUYECKON CHCTEMBbI

3 — KoAupyrolee KOJIbIOo

4 — BepXHsisl aHENb KOpITyca akKyMyJsiTopa uHMopMaIuu

5 — MakCUMaJIbHBII HapyKHBIM TUAMETp AUCKA aKKyMYJIsTOpa HHPOpMAIUH

6 — HeHTPOBOYHBIH (i1aHel BEpXHEH MaHeIu KOopIyca aKKyMyJIsTopa HHPOpMaIH

/ — LIEGHTPOBOYHOE OTBEPCTHE BEPXHEN MAHENIN KOPITyca aKKyMyJIsiTopa
uH(popmManuu

Pucynok 7. Ha pucyHke B CE€UYEHUMM T[IOKa3aHa KOMIIO3UTHAas CTPYKTypa
MHOT'OCJIOMHOI0 HAaKOMUTENs: MH(GOPMAILMK, TPUTOJHOTO M0 00BEMY HUHPOpMaUu
U TI0 OBICTPOJCHCTBUIO AJisi PAa0OTHI B TEXHUYECKUX CUCTEMaxX B YHPABISAIOLIUX U
KOHTPOJIBHBIX YCTPOMCTBaX KOTOPBIX HKMEIOTCS 3JIEMEHThl HMCKYCCTBEHHOIO
MHTEJUIEKTa U UICKYCCTBEHHBIE HEMPOHHBIE CETH.

[Hudpamu Ha pucyHke 0003HAYEHBI:

101 — nHO OCHOBaHMSI MHOTOCJIOMHOTO HAKOMIUTENS ( aKKyMYJIsITOpa ) HHpOopMaIiuu.
Beck HakonuTeNb BBIMOJHEH M3 ONTUYECKH MPO3padyHoro Marepuana. C BHEUTHEH
CTOPOHBI K THY OCHOBAHHSI MOXKET OBITh MPUCOSAMHEH HECYIIIHH AIIEMEHT KECTKOTO
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MarHMTHOTO JIUCKA, TOTJia BCSI CUCTEMa OyAeT MpEeICTaBIsATh COO0OM — rHOPHIHBIHN
aKKyMYJIsITOp HH(pOpMauu

105 — 1EeHTPOBOYHOE OTBEPCTHE MHOTOCIOWHOIO HAaKOMUTENSA ( aKKyMyJsTopa )
uHbOpMaIuu

301 — BepxHUil TOpEI BTYJIKH [IEHTPOBOYHOTO OTBEPCTHUS

303 — BepxHHUii TOPEI] BTYJIKH KOpITyca HAaKOMUTENs ( akKymyJisTopa ) uHGopMaIuu

401 — BTyJKa LEHTPOBOYHOTO OTBEPCTUS HakomuTens ( akKKymyssTopa )
uHopMaru
901 - omuH wuHQOPMALMOHHBIA CJIOM TIOCJIE 3AJMBKH, MOJUMEPHU3ALMNU U

MIPECCOBAHUS CTPYKTYPhI OTHOPMATUPOBAHHBIX HHPOPMAIIMOHHBIX TPEKOB

902 — TommuHa ogHOro MH(pOpMarKoHHoro ciios - 0.05 MumuMeTpa

203

PucyHnok 8. Ha pucyHke B ce4eHHWHU MOKa3aHO JIUTOE U3 ONTUYECKU MPO3PAYHOTO
IJJaCTUKa OCHOBaHME MHOTOCJIOWHOTO Hakonurtens uHpopmanuu. Takas
KOHCTPYKLHS TO3BOJISIET TAKKE N3TOTOBJICHHE STOTO0 OCHOBAHUS U3 HEMIPO3PAYHOTO
Marepuaa, Harmpumep, OepuIIHs, A1 TOTO, 4TO ObI MOYKHO OBIJIO MOIU(DUITMPOBATH
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HAKOMUTEIh MH(POpMAIMKM B THOPUIHBIN HAKONMUTENTh MHPOPMALUU Yy KOTOPOTO
COBMENICHBI (PYHKITNH KECTKOTO MATHUTHOTO JUCKA U ONITHYECKOTO JTACKA.

[udpamu Ha pucyHke 0003HAUCHBI:

101 — nHO OCHOBaHMS MHOTOCJIOMHOTO HAKOMIUTENS ( aKKyMYJIsITOpa ) HHpOopMaIiuu.
Bech HakomMUTENh MOXKET OBITH BBIIIOJIHEH M3 ONTHYECKH MPO3PAYHOTO MaTepuaia
WM OH MOJXKET OBITh BBHINIOJIHEH W3 JIETKOTO MeTalla - KaK aJIfOMUHUN WIA B
HACTOsIIee BpeMs OTpadaThIBaeTCsl TEXHOJIOTHUS U3TOTOBIICHUS ero u3 6epmuus. B
9TOM CJlydae CKOpPOCTh BpAIICHHS HAKOMHUTEISI MOXET OBITh CYIIECTBEHHO
yBEIIMYEHA, YTO PE3KO MOBBICUT 3(PPEKTUBHOCTH MHOTOCIOHHOTO HAKOMUTEIS
uH(popMaIuu.

C BHewIHEH CTOPOHBI K JHY OCHOBAHMSI MOXKET OBbITh NPHUCOCAMHEH HECYIUN
ANIEMEHT KECTKOTO MArHUTHOIO JMCKAa, TOTJA BCSA CUCTEMa OyJeT Mpe/CTaBIATh
co00l — rUOPUTHBIN AKKYMYJISTOP UH(GOPMALIMH.

105 — neaTpUpyrOIIee ¥ OPUSCHTUPYIONIEE OTBEPCTHE
301 — BepxHUiT TOpPEI] OCHOBAHMUS

302 — HapyxHas TOBEpXHOCTh OCHOBaHHUA, Kak TMpaBujio jauamerpom 120
MUJUTUMETPOB

303 — HapyxHas UWIMHAPUYECKAs] TOBEPXHOCTh OCHOBAHMS, TOJIIMHA CTEHKHU
OPHUEHTHUPOBOYHO — | MUIITUMETP

401 — BHYTpeHHSIS LEHTPUPYIOIIAsl BTYJIKa OCHOBaHUS, KaK MPABUJIO BHYTPEHHUN
nuameTp — 15 MumumeTpoB

402 — mHO OCHOBAaHUS MHOTOCIIOHOTO HAKOTUTEIS ( aKKyMYJISITOpa )
uH(popmanuu
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Pucynok 9. Ha pucyHke B ceueHUU TOKa3aHO OCHOBAHKME HAKOMUTENSI UH(POpMAaIUn
C MEPBBIM CJI0€M MHOTOCJIOMHOM CTPYKTYPhI HAKOMIUTES, HA KOTOPOM, KaK MPaBUIIO
TPeKU I 3amucu WHOOpPMAIMU HAHOCATCS MeToAamMH mnonurpaduu, a He
ONTHYECKOTO JIA3epHOT0 (hOpMaTUPOBAHHS.

Tako#t BapuaHT (popmMaTUPOBaAHMS MOBBIIIACT HAIEKHOCTH 3aTUCU UH(POPMALIUU U
CYIIIECTBEHHO YBEJINYUBAECT CKOPOCTh HAXOXKICHUS U MOJy4eHUsI MHPOpMAITUH.

HcnpiTanHble BapuaHTBl TAKOTO HAKOMMTENST MOTYT BKiItodaTth 100 cino€s, 4TO
yBeIMYMBaeT €MKOCTh Hakomutens Oosnee yem B 1000 pa3 mpu CylieCTBEHHOM
YBEJIIMYEHUH YPOBHS OBICTPOACHCTBHUSL.

OTOT (pakTOp MO3BOJSET MPUMEHSITH TAKOTO pOJa HAKOMHUTENIU WH(OpMaIuu C
3JIEMEHTaMH HMCKYCCTBEHHOIO MHTEIUIEKTa WU MCKYCCTBEHHBIMH HEWPOHHBIMU
CETSIMHU.

[Hudpamu Ha pucyHke 0003HAYEHBI:

101 — AHO OCHOBaHUSI MHOTOCJOWHOTO Hakomutelns uHpopmaruu. J[HO JOIKHO
OBITh JTOCTATOYHO TMPOYHBIM, YTO OBl B ciaydae (opMHUpPOBaHUS TUOPUIHOTO
HAKOMUTENS MHPOPMAIIMK K HEMY MOXHO OBLJIO OBl KPEHUTh KECTKUNA MarHUTHBIN
JTUCK

105 — wneHTpupyroliee OTBEPCTHE B JIHE - Kak MpaBuiio guamerpom — 15
MUJUTAMETPOB

303 — BepxHUl TOpEI] HAPYKHOTO KOHTYPa OCHOBAHUSI MHOTOCIIOHOTO HAKOITUTEJIS
uH(popMaIuu

401 — opueHTHpYyIOLIas W LEHTPUPYIOIas BTYJIKAa OCHOBAaHUS MHOTOCIIOIHOIO
HAKOMUTENS HHPOPMALIMU

13



501 — ouH €10 MHOTOCIIONHOM CTPYKTYPbl HAKOMUTEI MH(POPMALIUU - TOIIIUHA
CJI0S1 OCJIE MOJIMMEPU3ALIAN U TIeYaTH, B puHIuIe cocrasisaeT — 0.05 muwumumerpa

502 — moBepXHOCTh MEPBOrO CJIOS MHOTOCIOWHOTO HAaKOMHTEINs MHPOpMAIMK Ha
KOTOPOIi TOCIIe MOTMMEPU3aLMU HAHOCATCS (POPMATHPYIOIINE METKU U MOTYT OBITh
HaIPeCCOBaHbl KOHTYPbI TPEKOB J1JIsi HH(MOpMAITUU

BBI/II[y TOr'o, 4TO BCC OIMMCAHHBIC 3JICMCHTBI KOHCTPYKIHWH W IIPUHIOAIIA I[CﬁCTBHH
HMHHOBAIIMOHHBIX J3JICMCHTOB M TCXHHYCCKHX IIOACHUCTCM MHOTOCJIOMHOT'O
HaAKOIIUTCIA I/IH(l)OpMaI_[I/II/I, OKBHBAJICHTHbI IMPUMCHCHUIO KOMIIO3UTHBIX
MaTCpuaiIoB, UMCCT CMBICII OTMCTUTL MU IIPOAHAIMU3HUPOBATL 3JICMCHTBI HOBH3HBI
YKa3aHHBIX HMHTCTPATHBHBIX TCXHHYCCKHX pemeHHﬁ C y‘-IéTOM BCCX OTMCYCHHBIX
MPUHOUIINAJIbHBIX OTIIMYHUTCIIbHBIX ITPU3HAKOB.

PaccmoTpum nmpuMep MHTErpaTUBHOM TEXHUYECKOW CUCTEMBI.

MHOroc/JIOMHbIA ONTHYECKUI HAKONMTEIb HU(PPOBOH MHPOPMALMM U METOI
€ro Npou3BoJACTBA

JIOTIOJIHUTENIbHBIE CBEJICHHUS JUIS  OIIEHKH 11e71ecO000pa3sHOCTH  O0OpMIICHUS
MPEIBAPUTEIBHBIX  IMATEHTHBIX  3aJBOYHBIX  MATEPHUAJIOB,  IJIAHHUPOBAHUS
W3TOTOBJICHUSI M HWCIIBITAHUS OMBITHBIX JKCIEPUMEHTAIBHBIX 00pPa3lioB, a TaKkKe
MPEIBAPUTEIBHOTO TOCTPOCHUS MapuIpyTa TEXHOJOTHYECKUX TIEPEXOJ0B B
MPENOJaraéMoil — aBTOMAaTHYECKOW MTPOU3BOACTBEHHOW JIMHUU MO U3TOTOBJIICHUIO
B YCIIOBUAX MacCOBOIO NPOM3BOJICTBA YKA3aHHBIX W3JEIUNA, aBTOP OTMEYacT
(1 (1472011 (ST

- I Hayajga, HEoOXOAMMO KBAIM(HUIIUPOBATH CTENCHb TEXHOJOTHYCCKOW U
KOHCTPYKTUBHOW MNPUHIMUIINAIBLHOM HOBHU3HBI MPEIJIaraéMoro TEXHUYECKOIO
peIIEHHUS.

- TIOCKOJIbKY UMEETCSI HECKOJIBLKO MOJIeNIel YKa3aHHOTO HAKOMUTEN s, TOCTPOCHHBIX
Ha OJHOTUITHOM 0a30BOM MPHUHIIUIIE, €CTh CMBICH JJISI JTyUIIero mpeacTaBiaeHus o0
CTETICHH PEaJTbHOCTH TMpeIaracMoro TEXHUYECKOIO pEeIIeHUs, pPacCMOTPETh
MEPBUYHBIC BEPCUU OCHOBHBIX MYHKTOB (DOPMYIIBI M300pPETEHUS MO KaXIOW M3
MOJICJICH.
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BapuanTt peajqu3anuu - MHOTOCJOMHBIA ONTUYECCKUMN TUCK, MOCTPOCHHBIA HA
0a30BOM METAJNIMYECKOM KapKace

MHOroCI0MHbBIN ONTUYECKUI HAKOIUTEIb dpoBoi uHpopmarmu,
NPEUMYIIECTBEHHO Ha 0a3e JByX - (OTOHHOro Xxpomodopa ( MOJIUMEPHOTO
Marepuana, O0OJIaJaloNmero TMOBBIIMICHHOW YYBCTBUTEIBHOCTEIO K CBETOBOMY
U3ITyYCHUIO ), HMMEIONIMN CBONCTBA, XapaKTEPUCTHUKU W BO3MOXXHOCTH IS
ONTUYECKOM 3alIMCH U YTCHUS MO BO3/IEICTBUEM KOHIIEHTPUPOBAHHOTO, MOCIOWMHO
c(hOKyCUPOBAaHHOTO,  JHEPreTUYECKH  HACBHIIIEHHOTO U  TOJIBEPKEHHOTO
KOMILUIEKCHOMY [IPOIPAMMHOMY YIIPaBJIEHHUIO - CBETOBOIO JIy4a - KOHTPOJIUPYEMOTO
W YIOPaBJISIEMOTO B CBSI3M C DJJIEMEHTAMH MCKYCCTBEHHOTO HMHTEJUIEKTa U
VCKYCCTBEHHBIX HEMPOHHBIX CETEN, BKIIFOYAIOIIU:

- I0JIbIH, (POPMOOOPA3YIOIINI, OPUEHTHUPYIOLUIUN U YIIPOUHSIOIINI KapKac;

- IOCJICAOBATCIBHO BbIPAIICHHLIC B pa60q1/1x KOJIBICBBIX IIOJIOCTAX KapKaca,
CUCTCMHO 4YCPCAYIOIHCCA CJIOM HN3 OINTHYCCKHU IMPO3pavHOIro IOJIMMCPHOI'O
MaTcpuaia, U, pacCiioJIOKCHHBIC MCKAY HHUMHU, CJIOH U3 YYBCTBUTCIIBHOI'O K CBCTY
IMOJIUMCPHOTO MaTCpHraia,

- HAaHECEHHBIE HA BEPXHEH, [0 OTHOLIEHUIO K JHY KapKaca, CTOPOHE KaXKJI0ro W3
CIOEB W3 ONTHUYECKH MPO3PAYHOrO MOJUMEPHOTO Marepuasa, MapKUpPYHOIIue
CUMBOJIBI  OINpEAENEHHON KOH(UTrypanuu, TOMOJOTUM U MHKpopenbeda, ¢
BBEIEHHBIMU B €r0 MHMKPO - TOJIOCTH YACTHIIAMH UYYBCTBHUTEJIBHOIO K CBETY
NOJIMMEPHOTO MaTEpHUaJIa MOCIEAYIOIIETO CIIOS;

- MOTPAHUYHBIA CJIOM, HA MEPEXO0e MEKIAY KaXIbIM W3 MNPEABIAYIINX CIOEB K
NOCJIEAYIOIIEMY, BO3HMKIIMNA MPU PACTBOPEHUH ITOJMMEpPA IPEABIIYLIErO CIIOs
MOHOMEPOM IOCHEAYIOIIETO CIIOS;

- WH(QOPMAIMOHHBIE HAKOMUTEIbHBIE CJIOM, TOCIEAOBATEIbHO 3alMCAHHbIC Ha
CIOSIX W3 YYBCTBUTEIBHOTO K CBETYy IIOJMMEPHOTO Marepuana, Mepen
BBIPAIIMBAHUEM TOCIEAYIOMIMNX CIIOEB U3 ONTUYECKU IMPO3PAYHOrO MOJUMEPHOIO
Marepuana, IpuaéM B MPOIIECCE 3aMUCH U YTCHUS MH(GOPMAIIMOHHBIE ONITUYECKUE
CHUMBOJIbI SIBJISIFOTCA TPOU3BOJAHBIMUA OT MApPKUPYIOIIMX CHUMBOJIOB KayKJIOr0 U3
MNPEIBIAYIIUX CI0EB ONTHYECKU TPO3PAYHOr0 NOJMMEPHOTO MaTrepuania.
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ba3oBelii MeTauueckuil Kapkac MpeanojaraeTcsi U3roTaBlIuBaTh U3 alOMUHUS,
METOZIOM YJapHOro OOpaTHOTO BBIAABIMBAHUS, C JOBEJCHHEM MaTepHuaia Jo
COCTOSIHUSI TEKY4YEeCTH M IOCIEAYIOIIUM MpeABapUTEIbHBIM HANpsHKEHUEM, JUIs
COXpaHEHHS MPABUIBHBIX I'€OMETpUYECKUX (HOpM, IPU MHUHUMAIBHOW TOJIIUHE
CTEHOK KapKaca U IPU MUHUMAJIBLHOM BeCe ( Macce ) yKa3aHHOIo Kapkaca.

[Ipeamonaraercsi, 4TO TOJIIMHA CTEHOK Kapkaca Oymer B mpenemax 0,05
MHWJUIMMETPA; BBICOTA CTEHOK - 1,2 mMummumerpa. HapyxHbii auameTp Kapkaca
Ooynet - 120 MUUIMMETPOB, B LIEHTPE - MOCATOUYHOE OTBEPCTHE TUAMETpPOM B 15
MUJUIUMETPOB.

KOHIEHTpUYHO MOCAaT0UYHOMY OTBEPCTUIO JOJKHA OBITh KOJbIEBas MOJIOCTb C
Hapy>KHbIM AuameTpoM B 44-45 muiumeTpoB. OHA MOXKET OBITh 3allOJHEHHOU
HOJIUMEPOM, UITU MOXKET ObITh HE3aIOJIHEHHOM.

VKa3zaHHBIM KapkKac JOJDKEH HWMETh OYEHb TOYHBIE pa3MeEpbl, KOTOpbIE
o0ecne4ynBaroTCsl TOYHOCTHIO HITaMIIa AJis yIapHOTO BbIIABIMBAHUS.

MoxHO IMPCAIIOJIOKHUTb, YTO H3IOTOBJICHHUC TAKOI'O KdpKaCa HC BCTPCTUT KaAKHX
00 SaTPYIIHGHHﬁ, IMIOCKOJIBKY TCXHOJIOIHA YIAapHOI'O BBIIABIIMBAHWA AJIFOMHHUA
Xopouio 0Tpa60TaHa N TCXHOJIOTHYCCKAsA OCHACTKA HE ABJISICTCA noporocmameﬁ.

Ha ocHOoBanum kapkaca mpeanosiaraercsi BBIIOJHUTH IOKPBITHE W3 aJIMa3HOU
ITOPOIIKOBOM KOMITO3ULMH, TOJIIUHOW B 10-15 MuUKpOoMETpOB.

Takoe nokpsiTHE 00ECTIEUNBACT:

- BBICOKYIO CTEIEHb 3JIEKTPUUECKON U30JISALINY;

- BBICOKYIO CTEIEHb TEIIONPOBOIHOCTH.

- 60JIBIIYI0 CKOPOCTh PacCEeMBaHMs TEIUIA.

- TQPaHTHUIO HEUTPATM3AIMN CTATUIECKOTO JICKTPUUECTBA.

- COXpPaHHOCTH IMOBCPXHOCTU OT HapallvH U APYI'NX MCXaHHYCCKHUX HOBpe)KI[eHI/If/'I.

BmecTo amroMuHMEBOTO Kapkaca, MOXCT OBITh HCIIOJIL30BaH €ro HOJ'IPIMCpHBIfI
OKBHBAJICHT.

B 06enx cimyuasix 3Ta 4acTh JUCKa HE JOJKHA BBI3BATH MTPOOJIEM MPU N3TOTOBJICHHH,
a HaoOOpOT, MOXET CIYXHUTh OAa30BbIM TapaHTOM IMOJyuyeHHUs OoJjiee BBHICOKOU
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TOYHOCTHU TPHU TOCICAYIOIIEM BBIpAIIMBAaHUN BEPTHUKAIBHOW HEPAPXUU padOUero
o0BEMa Iucka.

Metoauka KOHTPOJISI OCHOBHBIX T€OMETPUUYECKHX M Pa3MEpPHBIX IapaMeTpoB U
COOTHOILICHUM MJI1 ATOM 4YacTHU JUCKa, CBOAMUTCS K OJHOPA30BOMY KOHTPOJIIO
TEXHOJIOTHYECKOU OCHACTKHU U MEPUOJUICCKOMY KOHTPOJIIO €€ CTeTICHU U3HOCA.

BbIPAIIIUBAHUE CJIOUCTOU CTPYKTVYPBI BEPTUKAJIBHOM
NEPAPXNN NNCKA

I[J'ISI nponecca HUCIOJb3YIOT B Ka4CCTBC HCXOAHOI'O MaTcpHala- MOHOMCPEI
IMOJIMMCPHBIX KOMHO3HHI/II>1, KOTOPBLIC:

- MPOXOAAT TPOLECC TMOJUMEpPU3alMd TPU  BO3ACHCTBUU  KAaKOro JMOO
TEPMOPATUALMOHHOTO U3Ty4YCHUS,

- B IIPOOCCCC IMOJUMCPpHU3ALMNU HC Tpe6y10T JJINTCIIBHOI'O IICpHUOda BPCMCHHU Ha
MMOJIUMCEPHU3aAHIO0 U OTBCPIKIACHUC CII0s;

- WMCIOT BSI3KOCTbH, IMO3BOJISIONIYIO0 PACHBUIATh UX TPH TIOMOIIH JO3UPYIONTHX
(bOpCYHOK.

- UMEIOT KOI((UITUEHT TOBEPXHOCTHOTO HATSKEHUS, TTO3BOJIIONIUN yAEPKUBAThH
MJIEHKY YKa3aHHOTO MOHOMEpPA Ha MOBEPXHOCTHU CJIOS, MPU TOJIIIUHE MIEHKU 2-5
MUKPOMETPOB.

Vka3zaHHbIN MOHOMCp Matcpualia, YyBCTBUTCIBHOIO K CBCTOBOMY H3IYUYCHUIO,
ABIACTCA PACTBOPHUTCIICM JJIA IIPO3PAYHOI0O OIITHYCCKOI'O ITIOJTUMCPHOI'O MaTCpHaiia,
U3 KOTOpPOro HM3roTaBJIMBAIOTCA CJIOM, IIOTPAaHHUYHBIC JId CJIOA M3 Marcpualia,
YYBCTBUTCIIbHOI'O AJIsI CBETOBOI'O U3JIYUYCHUA.

Yka3aHHbIC MMOTrpaHUYHBIC CJIOH 11O TOJIIMWHC JOJIKHBI OBITH TOJIIIE, YEM CJION U3
MaTrcprajia YYBCTBUTCIBHOI'O K CBCTOBOMY HM3JIYYCHUIO, Ha  BCJIWYHHY,
O6€CHC‘-II/IBaIOH_IYIO MWUHUMAJIBHYIO BCIIMYHUHY OIITUYCCKOI'O HCKAKCHUA nyqeﬁ oT
HMCTOYHHKA CBCTOBOI'O U3JIYUYCHUA.
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CIIMCOK UCNOJIb30BAHHOMN JIUTEPATYPBI, IATEHTHBIX U
JIMIHEH3UOHHBIX MATEPHUAJIOB

ITPUJIOKEHHUE 1

United States Patent Application 20020064194
Kind Code Al
Nagamatsu, Shinya May 30, 2002

LIGHT SOURCE COMPRISING LASER DIODE MODULE

Abstract

A light source comprising a plurality of laser diode modules, wherein a plurality of
high optical power laser diode modules are arranged in high density, each of the
plurality of high optical power laser diode modules includes a metal substrate
mounting a laser diode chip and an optical instrument thereon; a Peltier device
thermally connected to the metal substrate; a heat pipe having a heat absorbing
portion and a heat dissipating portion in which the beat absorbing portion is
thermally connected to the Peltier device and a heat dissipating fin is provided on
the heat dissipating portion; and a heat pipe reinforcing member to hold the heat
dissipating fin and reinforce a strength of the heat pipe.

IMPUJIOKEHMUE 2

United States Patent Application 20190067161
Kind Code Al

Kaifuchi; Yoshikazu February 28, 2019

SEMICONDUCTOR LASER MODULE AND METHOD FOR
MANUFACTURING THE SAME

Abstract

The semiconductor laser module 1 has an electrically conductive heat sink 10, a
submount 20 disposed above the heat sink 10, a semiconductor laser device 30
disposed above the submount 20, a lower solder layer 50 disposed between the heat
sink 10 and the submount 20, and an upper solder layer 60 electrically connected to
the semiconductor laser device 30 and the heat sink 10. This upper solder layer 60
has an electric resistivity lower than an electric resistivity of the submount 20 and
extends along surfaces 21 and 22 of the submount 20 to the heat sink 10.

19



IHPUJIOKEHHUME 3

United States Patent Application 20180191135
Kind Code Al
YANASE; Atsushi July 5, 2018

LASER UNIT AND LASER DEVICE

Abstract

The light-concentration density or laser power of a combined laser beam bundle,
obtained by combining individual laser beams that are caused to oscillate by and are
output from a plurality of single-emitter LDs, is increased efficiently, with high
guality. On a bottom plate or a unit base 22 of the laser unit 10, there are disposed:
a pair of stacked laser beam creation units 24L, 24R which are arranged with left-
right symmetry with respect to a center line N; a single wavelength stabilizing
element (VBG) 26 of which an incidence plane vertically intersects the center line
N; a pair of primary anamorphic prisms 28L, 28R which are arranged separately on
the right and left of the center line N; a mirror-type beam rotation element 30
disposed on the center line N; and a secondary anamorphic prism 32 disposed offset
from the beam rotation element 30 in a direction (X-direction) perpendicular to the
center line N.

IMPNJIOXEHUE 4

United States Patent Application 20180292053
Kind Code Al

Minor; Johannes. et al. October 11, 2018

MULTIPLE-LASER LIGHT SOURCE

Abstract

A light source includes a plurality of laser diodes or other light emitters. Beams of
light from the light emitters are steered to provide n array of parallel beams that
illuminate a target area with an array of patches of light. In some embodiments the
parallel beams are de-magnified to form the array of patches of light. Such a light
source has application in illuminating dynamically-addressable focusing elements
such as phase modulators, deformable mirrors and dynamically addressable lenses.
Light projectors for a wide variety of applications may combine a light source as
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described herein with a dynamically-addressable focusing element to project defined
patterns of light.

MIMPUJIIOKEHHUE 5

United States Patent Application 20180316160
Kind Code Al

Raring; James W.. etal. November 1, 2018

INTEGRATED WHITE LIGHT SOURCE USING A LASER DIODE AND A
PHOSPHOR IN A SURFACE MOUNT DEVICE PACKAGE

Abstract

The embodiments described herein provide a device and method for an integrated
white colored electromagnetic radiation source using a combination of laser diode
excitation sources based on gallium and nitrogen containing materials and light
emitting source based on phosphor materials. A violet, blue, or other wavelength
laser diode source based on gallium and nitrogen materials may be closely integrated
with phosphor materials, such as yellow phosphors, to form a compact, high-
brightness, and highly-efficient, white light source. The phosphor material is
provided with a plurality of scattering centers scribed on an excitation surface or
inside bulk of a plate to scatter electromagnetic radiation of a laser beam from the
excitation source incident on the excitation surface to enhance generation and quality
of an emitted light from the phosphor material for outputting a white light emission
either in reflection mode or transmission mode.

INPUJIOKEHMUE 6

United States Patent Application 20190007668
Kind Code Al

Novotny; Vlad Joseph. etal. January 3, 2019

LASER LIGHTING HAVING SELECTIVE RESOLUTION

Abstract

In an example, the present invention provides an optical engine apparatus. The
apparatus has a laser diode device, the laser diode device characterized by a
wavelength ranging from 300 to 2000 nm or any variations thereof. In an example,
the apparatus has a lens coupled to an output of the laser diode device and a scanning
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mirror device operably coupled to the laser diode device. In an example, the
apparatus has an un-patterned phosphor plate coupled to the scanning mirror and
configured with the laser device; and a spatial image formed on a portion of the un-
patterned phosphor plate configured by a modulation of the laser and movement of
the scanning mirror device.

IMPUJIOKEHHUE 7

United States Patent Application 20180375279

Kind Code Al

KAJIWARA; Koji. etal. December 27, 2018

OPTICAL MODULE AND LIGHT OUTPUT DEVICE

Abstract

An optical module comprising a first optical fiber corresponding to an incidence side
for laser light a second optical fiber corresponding to an emission side for the laser
light; and a connection protecting portion that is provided and located so as to cover
a connection site for optically connecting the first optical fiber and the second optical
fiber, wherein the second optical fiber has a larger core diameter than the first optical
fiber, the connection site is a site where a core portion of the first optical fiber and a
core portion of the second optical fiber are connected to each other in a discontinuous
shape, and the connection protecting portion is formed of a thermally conductive
protective material and/or a photorefractive protective material includes refractive
index that is equal to or higher than that of a clad portion of the first optical fiber.

INPUJIOXEHHUE 8

United States Patent Application 20190091097
Kind Code Al

Courtion; Colette. et al. March 28, 2019

LIGHT-EMITTING DIODE AND MASSAGE DEVICE FOR DELIVERING
FOCUSED LIGHT FOR VAGINAL REJUVENATION

Abstract

A rejuvenation and massage device is provided for treating mucosa tissue, such as
vaginal tissue, affected by Vaginal Relaxation Syndrome (VRS) or other conditions,
through vibration, thermal loading, and light emittance for a duration of time. In one
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embodiment, the device is an insertable device that includes Low-Level Laser Light
(LLLT) therapy to treat the vaginal tissue. The light emittance by one or more light
emitters is in a range sufficient to provide therapeutic effects through light radiation.
To enhance the therapeutic effects of light radiation provided by the device, the
device is configured to provide increased energy density into target tissue of vaginal
muscles though a light configuration component (e.g., a focusing component, such
as a concave lens assembly, a convex assembly, a pre-lensed light emitter or other
focusing optical mechanism) associated with the light emitter that concentrates the
light emitted from the light emitter.

NNPUJIOKEHUE 9

United States Patent Application 20190062222
Kind Code Al

PEGNA; Joseph. etal. February 28, 2019

HIGH STRENGTH CERAMIC FIBERS AND METHODS OF FABRICATION

Abstract

A method and apparatus for forming a plurality of fibers from (e.g., CVD)
precursors, including a reactor adapted to grow a plurality of individual fibers; and
a plurality of independently controllable lasers, each laser of the plurality of lasers
growing a respective fiber. A high performance fiber (HPF) structure, including a
plurality of fibers arranged in the structure; a matrix disposed between the fibers;
wherein a multilayer coating is provided along the surfaces of at least some of the
fibers with an inner layer region having a sheet-like strength; and an outer layer
region, having a particle-like strength, such that any cracks propagating toward the
outer layer from the matrix propagate along the outer layer and back into the matrix,
thereby preventing the cracks from approaching the fibers. A method of forming an
interphase in a ceramic matrix composite material having a plurality of SiC fibers,
which maximizes toughness by minimizing fiber to fiber bridging, including
arranging a plurality of SiC fibers into a preform; selectively removing (e.g.,
etching) silicon out of the surface of the fibers resulting in a porous carbon layer on
the fibers; and replacing the porous carbon layer with an interphase layer (e.g., Boron
Nitride), which coats the fibers to thereby minimize fiber to fiber bridging in the
preform.
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INPUJIOKEHHE 10

United States Patent Application 20190049676
Kind Code Al
Kasai; Yohei February 14, 2019

LIGHT GUIDE DEVICE, LIGHT GUIDE METHOD, AND LD MODULE

Abstract

To increase the reliability of an LD module without decreasing the efficiency of
coupling between the laser diode and the optical fiber, an LD module (1) includes a
light-guiding device mounted therein that includes (i) a dividing optical system
(DM) configured to divide a laser beam so as to generate a partial beam group and
(if) a compositing optical system (RM1, RM2, PRE, PBC) configured to composite
the partial beam group so as to generate a partial beam bundle including a plurality
of partial beams each having an S axis parallel to a particular spatial axis.

HPUJIOXKEHHUE 11

United States Patent Application 20190020178
Kind Code Al

OGURI; Atsushi. etal. January 17, 2019
LASER APPARATUS

Abstract

A laser apparatus includes light source elements outputting laser beams; a
wavelength-selecting element disposed in an optical path of each of the laser beams
and configured to cause light in a predetermined wavelength band to selectively
transmit therethrough; and a partially transmissive-reflector that receives the light
transmitted through the wavelength-selecting element, reflects a part of the input
light toward the wavelength-selecting element, and causes its remainder to transmit
therethrough. The wavelength-selecting element causes a part of the respective laser
beams output from the respective light source elements to selectively transmit
therethrough, the partially transmissive-reflector reflects a part of the respective
transmitted laser beams, and the wavelength-selecting element causes a part of the
respective reflected laser beams to transmit to return to the light source elements,
and each of the light source elements preferentially oscillates at a wavelength of the
laser beam that transmits through the wavelength-selecting element.
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INPUJIOKEHHME 12

United States Patent Application 20180188458
Kind Code Al
LAW; Pi-Cheng. etal. July 5, 2018

OPTICAL COMMUNICATION MODULE CONFIGURED FOR ENHANCING
OPTICAL COUPLING EFFICIENCY

Abstract

An optical communication module configured for enhancing optical coupling
efficiency, which includes an optical butt joint receptacle and a light emitting body
provided on one side of the optical butt joint receptacle. The optical butt joint
receptacle has a receptacle body and a through hole provided in the receptacle body
for a dual-core optical fiber to extend through. The receptacle body has a light-
receiving side and an optical fiber insertion groove corresponding respectively to
two ends of the through hole. The light emitting body includes a housing, a laser
semiconductor provided in the housing, and an aperture provided in one side of the
housing for aligning with the through hole so as that the laser beam emitted by the
laser semiconductor is optically coupled to the dual-core optical fiber. The dual-core
optical fiber has different core diameters and numerical apertures to enhance the
coupling efficiency and reduce the coupling loss in between with the external optical
fiber.

INPUJIIOXKEHME 13

United States Patent Application 20180138664
Kind Code Al
HUELSEWEDE; Ralf. etal. May 17, 2018

METHOD FOR PRODUCING A DIODE LASER AND DIODE LASER

Abstract

A method for the production of a diode laser having a laser bar, wherein a metal
layer having raised areas is used which is located between the n-side of the laser bar
and the cover. The metal layer can be plastically deformed during installation
without volume compression in the solid physical state. As a result the laser module
can be reliably installed and a slight deviation (smile value) of the emitters from a
centre line is achieved.

25



INPUJIOKEHUE 14

United States Patent Application 20180062348
Kind Code Al
LEE; Won Tae. etal. March 1, 2018

HIGH-POWER LASER PACKAGING UTILIZING CARBON NANOTUBES

Abstract
In various embodiments, laser devices include a thermal bonding layer featuring an

array of carbon nanotubes and at least one metallic thermal bonding material.

26



