i1

CECEEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e
NA3EPDbI U 1IA3EPHbIE CUCTEMDbI
CECEEEEEEEEEE e e e e e e e e e e e e e e e e e e e e e e

NCTOYHUKU NMNTAHUA
TBEPAOTEJIbHbIX

JNNA3EPOB

C ANOAHON HAKAYKON
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MpeacTtaBneHa paspaboTka IMHENKU NPOAYKTOB — BbICOKO3¢)PeKTUBHbIX UCTOYHUKOB
NMUTaHUS TBEpPAOTE/IbHbIX J/la3epoB C AUOAHOM HAKAYKOM U KOHTPOJIJIEpOB
TepMoCTabuamsaumm Ha OCHOBE 3/IEMeHTOB lMenbTbe. B KOHCTPYKLUM UCNONb30BaHAa

nepeanoBsas >3J1eMeHTHasA 6asa.

[aH KpaTKuii aHannM3 U3MeHeHUs CTPYKTYpbl

nokynatenbCKoro cnpoca Ha MUCTOYHHUKUN NMUTAHUA [ONA TBepAOTeJ/ibHbIX Jia3epoOB.
Ero Hecko/IbKkO HeOoXuaaHHble pe3ynbTaThbl 6\/1],\/T MHTEepecCcHbl uccieaoBsartensam

Na3epHOoro pbiHKaA.

epBbIM, KTO MCIIO/Jb30BaJl [Jsi HAaKa4yKH
I I TBepHoTenbHOro YAG:Nd-masepa nasepHBIH

OUOI Ha ocHoBe GaAs, ctaa M. Pocc [1], co3-
OaBIIUHU B 1968 rogy KBaHTOBBIM T'eHepPaTop C JHOA-
HOM HaKa4KoH. Jlo 3TOr0 MOMEHTA /ISl HaKa4KH
TBEpAOTe/NbHBIX J1a3epoB (TJI) HCIIOAB30BAIH ra3o-
paspanHbeie jgaMIibl. ODHAKO BCKOPe BBISCHU-
10Ch, 4TO UX paboTa m3-3a GU3UUeCKON NPUPOLEL
KCIIO/Ib3YeMOr0 MeXaHH3Ma HaKauKH U KOHCTPYK-
LMK CaMOU JIaMIIBI CyIIeCTBEHHO BIHIeT Ha Kade-
CTBO FeHEePHUPYeMOro U3/1yYeHHU .

B T/ ¢ HaKa4yKOM Ha OCHOBe Ta30pa3psAHBIX
namn (TJIJIH) 6bin orpanuueH KIIJ. IIpuduHa -
HeCOT/IaCOBAHHOCTb, BO3HHKAWOINAsA MeXIAY QHU3U-
YeCKHUMHU XapaKTepPUCTHUKAMHU aKTHUBHOH CpeJbl
7masepa U CHeKTPOM H3JIydeHHs ra3opaspsagHOU
JaMIIBI, U KBAaHTOBBI AedekT. K Tomy ke, pabory
TJIJIH conmpoBOXOAIOT BBICOKOE TeIIJIOBBIAE/IeHMe
U sHepromorpebienue. Takke HHU3KUN pabouyun
pecypc rasopaspsaHbx jgamn (500-1000 uacoB
paboTsl) cHHKaeT cpok cayx6sl TIJIH. OTo cBs-
3aHO C IposBAeHHeM 3pPeKTa pacIblIeHHs MaTe-
pHana 371eKTPOJOB B Ipolecce PaboThl JIaMIIBI
U IO0CJHeNYyKIHM ero ocefaHHeM HAa BHYTpeH-
HUX CTeHKax Koubsl [2]. IloaTomy Heobxomuma
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peryaspHasi 3aMeHa Ta30opaspASHBIX JaMII
HaKaykH. Kpome ToOro, MoCTeleHHOe CTapeHHe
naMmIbl B mpoiecce paboTsl TpebyeT MOACTPOUKHU
BBIXOJHBIX ITIapaMeTpoB u3nydaresns TIJIH.
Hcmonb3oBaHHe IIONYIIPOBOAHUKOBEIX JIa3€pOB
B KayeCTBe HaKAa4YKH aKTHUBHBIX TBEPAOTEIbHBIX
Cpen yCTPaHUIIO psif IpobieM, BOSHUKAOIIUX IIPU
paborte T/JIJIH. Bo-mepBHIX, 3a CueT IpPUMeHEHHUS
n71s Bo36y>KeHHU I aKTUBHOM CpeJbl y3KOIIOJIOCHBIX
[IOJIYIIPOBOJHUKOBBIX M3/ydaTeleldl 3HAaYHUTEIbHO
BeIpoc KIIJl m3ny4aTens. Bo-BTOPBIX, HOBBIM BHJ,
MOHOJUTHOU HJIY ITOJIYyMOHO/JUTHOM KOHCTPYKIHH
nasepa crocob6CTByeT CTAbMJIBHOCTH IapaMeTpPOB
BBIXOJHOIO H3Jy4YeHUSA. KOHCTPYKILHSA obbemu-
HseT B OLHOM y3jle aKTHUBHYIO Cpefly, OIITHYeCKUH
pe3oHaToOp U 3JIeMeHTHl yIIpaB/leHHs. B-TpeThbux,
33 CYeT NpPHMMeHEeHHS HOBBIX aKTHUBHBIX CpeJ pac-
M PUIKCh QYHKIMOHAIbHBIE BO3MOKHOCTH TII.
3aMeHa ras’opaspsgHBbIX JIaMII IIOJYIPOBOJHHU-
KOBBIMH JIa3epaMH B KadecTBe HaKauku TJI obe-
CrIey4yuja BBICOKYIO Ha[eXXHOCTh M YBEJIHYHIH
CPOKHM 3KCIJIyaTallUKM TBePAOTEJbHBIX J1a3epOoB.
Bnarogmapst Tomy, uTo pabouuili pecypc Imony-
IIPOBOAHMUKOBBIX M3JlydaTesed AocTuraer 20000
yacoB paborel, TJI mpeBpPaTUIUCh B HaAEKHBIH
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Puc.1. HenpepblgHbIli UCMOYHUK NUMAHUs meepoomenbHO20
Aazepa c A amnosoli Hakaykol SF200, ucnonb3yembili 015 3aMeHbl
ycmapesLux UCMmo4YHUKO8 NUMAHUS 8 NPOMblWAEHHbIX Ad3ep-
HbIX YCMAHOBKAax

paboduil MHCTPYMeHT. II/1I0C K 3TOMY, CHU3HJIHCH
MaccorabapuTHbIe IIOKA3aTeNH ja3epa, Beab HU3-
KOe TeIlJIOBBIe/IeHHe B aKTHUBHOM cpele ja3epa
C IIONYIPOBOLHHUKOBOM HAaKaduKoM He Tpebyer
BOMSHOIO OXJIaskAeHUS. CHH>KeHUe TeIJIOBhIaese-
HUS IIOBJIEKJIO 32 COOOM CHHKeHHe TepMHUYeCKOTro
HAIIPSIKeHUsI B aKTHBHOM cpefe. DTO II03BOJIHIIO
GOpMHUPOBATh Y3KOHAIIPABAEHHBIN IIYUYOK H3/Iy4e-
HU S C BBICOKOH SIPKOCTBIO [3].

Ho rnaBHOe, 3aMeHa Tra30paspsSIgHBIX JIaMII
Ja3epHBIMHU AHUOJAMHK CHHU3HJIO OIACHOCTH IOpa-
SKeHHSI 3JeKTPUYeCKHM TOKOM 06CIy>KHBaO-
Iero ImepcoHasia, TaK KakK AJs JUOLHOM HaKa4dyKU
HCIIONB3YIOT 6olee HM3Koe HAINPSKeHHe MHUTa-
HUS 10 CPAaBHEHUIO C UX aHAJIOTAMH [JIS JIaMIIO-
BOM HaKa4yKH. DTO IIOBJIEKJO CHH KeHHe MaccCo-
rabapuTHBIX IIOKa3aTejael HCTOYHHUKA IIUTAHUS
(MII) ma3epa, 4YTO IIOBBICHJIO yAOOGCTBO HCIIONB-
30BAaHHUS TBEPIOTENbHBIX JIa3epPOB C JUOLHOM
Hakauko# (TIJH).

Braromapss KOMIIAKTHOCTH M HAaJeXXHOCTH KOH-
CTPYKLHUM, CTabUJIBHOCTH IIapaMeTpOB H3JIyue-
HUS, HabnrogaeTcs CTpeMHUTe/NbHOe pacIIHMpeHHe
npuMmeHeHuN TJIJH B HWHAYCTPUANBHBIX U IIPH-
KJIagHbIX obmacTax [4]. PoccMHCKHe KOMIIaHHHU
HapallMBaloT npousBoAcTBO TIIOH m1sa MegUIIMH-
CKUX HpHUOOPOB M BOEHHON TeXHHKH, a TaKXKe
TeXHOJIOTUYeCKUX KOMIIJIEKCOB M IIpHUOOPOB [
HAy4YHBIX MHCCIeNOBAaHHUM, KOCMHUYECKOHM amIapa-
TYypHL U T.1.

Ha BricTaBke "®oToHMKa-2008" kommauus 000
"OYIAJI" mony4umiaa psp 3aKka3oB Ha pa3paboTky
U IIPOU3BOACTBO UCTOUYHHUKOB MUTaHUS Oas TIIJH.
K 3ToMy MOMEHTY KOMIIaHHS yske HMeja MIecTH-
JIETHUM ONBIT pa3paboTKy M Mpou3BoncTBa HII
IJIS. TBepHOTEeNBbHBIX JIa3epoB C JHOAHOM HaKad-
KOH. PyKOBOACTBO KOMIIAHUM IIPHUHSJIO PellleHHe
Ha4yaTh pa60Ty Hang HII TJIJH u 3aHATh, TAKUM

il

Puc.2. Konmpoanep mepmocmabuausayuu SP100

obpaszom, HOBYIO Ajs cebst HUIIY Ha PBIHKe Ja3ep-
Horo obopymoBaHusi. K 2009 rogy B KOMIAHHHU
6bl1a pas3paboTaHa cepus HUCTOYHHUKOB MHUTAHUS
TJIOH. B xome npoBeleHHBIX 3KCIIEPUMEHTOB OBIIH
0TpaboTaHBl TEXHOJOT UM, IPUHSTHI OIITUMaJIbHEIE
pelleHUs II0C/Ie HCC/IeNOBAHHSA NHOMHBIX JIMHEEK
M MaTpHI] Ha YYBCTBUTEIBHOCTb K HeCTabUJIbHO-
CTH HaIIps’KeHHS Ha JUOoJaX M TOKAa HaKaudkKH.
Pe3yIbTaThl MO3BONIMIIN AO0PaboTaTh KOHCTPYKLIUHU
1 CXeMOTeXHHUYeCKHe pelleHUs U y4uecTb ocobeH-
HOCTH IIOJIYIIPOBOAHUKOB IIPU co3gaHuu MII.

Muorue ronsl KoMmaHus "®EAJI" mpou3Bo-
Oula [O/14 TBepAOTeNbHBIX J1a3epoB C JIaMIIOBOMU
Hakaukoil HII (puc.l), BbIIIOJIHEHHBIe B TeXHOJIO-
FMM YacCTHYHOIO pa3psja €MKOCTHOIO HaKOIIH-
Tend. B mpoussoacTBe MII nna TIJH wucionbs3o-
BaHa Ta JKe TeXHOJoTrus. TaKkoe pelleHue I03BOJIsET
0OOUTHCA MPaBUJIbHOM GOPMBEl HMIIYJIbCOB
HaKa4yKH, ero oTanvaeT ygobCTBO peryInpoBaHHUS
BBIXOOHBIX IapameTpoB HII (HaHpH)KeHI/IH, TOKaA,
OJIUTEIbHOCTH M YaCTOThl C/IeJOBAHUS KMMIIY/Ib-
COB) B UIMPOKOM AHamasoHe. KoMMyTallHMIO HaKo-
IHTeJsT Ha HarpysKy ocyuecTBasioT MOSFET-
TPaH3UCTOPHI, paboTaminue B aKTHBHOM peXXHMe.
CUTHaJI yIpaB/leHHSI TPaH3UCTOPAaMHU TeHepHpyeT
MHUKPOKOHTPOJIIEP, 3TO TakXke O06yC/IOBIHBaeT
TOYHOCTP M YAO6CTBO pEryJIHPOBKH BBIXOHHBIX
CUrHasoB. Mcmonb3oBaHMe LHMGPOBOrO yIpaBiie-
HHUSA IPpefoCTaB/IsieT BO3SMOXXHOCTb PeryaiHupoBKHU
IapamMeTpoB HaKaYKHU C KOMIIBIOTEPa C IIOMOIIBIO
M3BEeCTHBIX PACIIPOCTPAHEHHBIX ITPOTOKOJIOB IIepe-
mauu maHHbBIX (RS232, RS485, RS422, Ethernet, USB).
Brnaromapst aToMy 6bl1a pellleHa 3ajJadya CUHXPOHU-
3auuu paboTsl HecKoabkuxX MII, uTo TpeboBasmoch
npu paspaboTke momHbIX MII 11t 1abopaTOpHBIX
CTEeH/OB.

Ins ctabunbHOM pabotsl TJIIH TpeboBanock obe-
CIIEYUTH CTAOMJIBHOCTD OIITHMA/IbHON TeMIIEPATY P
JHOMIOB B Y3KOM JHama3oHe. [IpoM3BOIUTE/IH Ia3epOB
C IMOAHOI HaKauKOM aKTHBHO HUCII0/Ib3YIOT AJ15 3TUX
Lle/ledl TepMO3/JIeKTPUYecKle 3JeMeHThl Ha OCHOBe
s3ddekTa [TenpTbe. TaKkHe 371eMeHTHI TPEOYIOT OTAENb-
Horo 670Ka yHOpaBAeHHS TepMOCTabHIM3aAIUH,
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MapameTpbl UCTOYHUKOB MNTAHUSA /1a3epoB C ANOAHOWN HAaKaYKOoW

Mapamerp Moaenb AT
SF304 SF306 SF308

Paboyee HanpskeHWe Ha anoaax, B 0-160 0-30 0-100
[lnanasoH peryanpoBKuM Toka Hakavyku, A 1-300 1-120 1-250
ONCKPEeTHOCTb U3MEHEHMS TOKA Hakayku, A 0,05 0,05 0,05
YacToTa cnefoBaHUsA UMMYNbLCOB, I, 1-500 1-100 1-1000
[NCKPETHOCTb U3MEHEHMSA YaCTOTbl UMMY/bLCOB, My, 0,05 0,025 0,05
[lnanasoH peryinpoBku ANTebHOCTN UMMY/IbCOB, MKC 10-1000 10-1000 10-1000
ONCKPETHOCTb U3MEHEHUS AINTENbLHOCTU UMMYbCOB, MKC 1 1 1
TOYHOCTb CTabuAM3aLMM TOKA HAKAYKU, % 0,3 0,3 0,3
MakcnmanbHas BbiIxogHas UMNyabCHas MOLWHOCTb, KBT 18 4,5 15
AuTamme OpHodasHas ceTb OpHodasHas ceTb TpexdasHas ceTb

~220B, 50T, ~220 B, 50T, ~220/380 B, 50IL,
MakcrMmManbHasa MOWHOCTb, MoTpebnsemas oT ceTu, KBT 2,2 1,2 6,2
rabapuTbl, MM 440x165x440 440x125x340 440x165%x440

KOTOPBIH Ileleco06pa3sHO BKJIIOYATh B KOHCTPYKIIHIO
UII nasepa. Ilo 3akasy 3A0 "TlonynpoBOJHHKOBEIE
npubopsl’ OO0 "OENAJI" paspaboTano KOHTpoIep
SP100 (pwuc.2), KOTOPBIK II03BOJISIeT yIpPaBASATh Tep-
MO3JIEKTPHUYECKHMMH 37eMeHTaMHu IlesbThe C Mak-
CHMaJIBHBIM TOKOM 10 9A. KoHTpoinep paboraer
[0 NPHUHIUIY HIHPOTHO-UMIIYJIbCHOM MOIYISILIUHU
BBIXOZHOTO HAIIpsiKeHHs, 4uTo obecmeunBaeT bec-
CTYIeHYaTYyI0 PeryJiupoBKy TeMIlepaTyphl. B KoH-
CTPYKLIMK KOHTPOJIJIepa IIPeAyCMOTPeH CIa>kKHuBalo-
IUNA GUIBTP, ero Ha3HadeHHe - obecrieduTs pabory
3JIeMeHTa B OITHMAJIbHBIX YCIOBUSAX U UCKIIOYUTh
YCKOPeHHYIO [erpajaliii0 H JIOKaJIbHble OTKa3bl.
ObbenuHenue UII n1a3zepa WU KOHTPOJJIEPA TePMO-
CTabUIM3al UK B OFHO H3fe/ihe YIPOCTHUJIO yIIpaB-
KoMIIZIeKcoM. CoBMeIleHHoe

JIeHHue JIa3€pHbIM

Puc.3. imnyabCHbIU UCMOYHUK NUMAHUS Aa3epa ¢ OUOOHoU
Haka4kou SF306, npedHazHa4eHHbil 05 pabombl 8 PA3AUYHbIX
Nd3epHbIX Komnaekcax
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nporpaMMHoe obecredeHHe U efHHAas IIaHeIb
yIIpaBjeHMs IO3BOJISAIOT YCTAaHABIMBATh KaK Xapak-
TePUCTUKU HaKayKH, TaK U MapaMeTpPhl TepMOCTa-
bunu3anmuy 1asepHoro nuoga (puc.3).

Takum obpasom, OOO "OEINAJI" mpopmenaHa
6onpias paboTa 1o CoO3gaHUIO [TOJTHOTO KOMIIIeKca
31eKTpoHUKHU ans TIIAH (cm. Tabnuny). AHanu3
paboThl IpeANpUSATHS 3a [IOCTeAHUN Iofl IT0OKa3all,
uTo B 2012 roxmy cmpoc Ha MII TJIJH BeIpoc Ha 50%.
BOTBIIMHCTBO HOBBIX 3aKa34HMKOB IpHOOpeTanu
vuMeHHo MII TJIIJH. HeobXogZHMMO OTMETHUTH, YTO
UII TIIAH nprobpeTaloT B OCHOBHOM IIPOM3BOAU-
Te/U IPUOOPOB ST HAYYHBIX HCCIeOBAHUM, 1abo-
PaTOpPHBIX CT@H[0B, TeXHOJOTHYECKHUX KOMIIJIEKCOB,
[IPOTOTHUIIOB U MaKeTOB BOEHHOM TeXHHUKHU. B To ke
Bpems, nokymnarenaMu HII THJIH aBIg0TCS HPO-
M3BOACTBEHHBIe KOMIIAHMHM, 3aHHTePeCOBAHHLIE
B MOJEPHU3ALIMHU JIa3ePHBIX YCTAaHOBOK THIa KBAHT
12, KBAHT 15, KBAHT-60, TEMII-50, nasepos JITH-101,
JITH-102, JITH-103, JIUT-501, JINT-502, TOM-16 u4 T.x.
Copoc Ha HII TJIJIH B 2012 rogy mpeBBICHII CIIPOC HA
HII TJIAH. OgHaKO HaMEeTHJIOCh ITOBHIIIEHHE CITpoca
Ha HII TIIJIH, 4TO rOBOPUT O BEePOATHOM BBITECHE-
HuU UMH T/IIH B 6nrskanmeM Oyayimem.
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POWER SUPPLY SOURCES
FOR SOLID-STATE DIODE-PUMPED LASERS
A.Temnikov, A.Gayoso de los Santos, A.Fyodorov, A.Kolesnikov, LLC "FEDAL", www.fedal.spb.ru

There is presented the line of products — high-efficient power supply sources for solid-state diode-pumped lasers
and controllers of thermostabilisation on the basis of Peltier elements. The advanced element base was used in
construction. The short analysis of the structure of demand for power supply sources for solid-state lasers was

provided. Its slightly unexpected results will be interesting for researches of laser market.

he first person who used laser diode on the basis of GaAs for

pumping of solid-state laser YAG:Nd was M.Ross [1], which
created in 1968 diode-pumped quantum generator. Until that
moment for pumping of solid-state lasers (SSL) there were used
gas discharge lamps. However it was soon determined that their
operation influences significantly on quality of generated emission
because of physical nature of used mechanism of pumping and
construction of the lamp itself.

In SSL with pumping on the basis of gas discharging lamps
(SSLLP) the efficiency coefficient was limited. The reason is
inconsistency which appears between physical characteristics of
dynamic environment of laser and spectrum of gas discharging
lamp emission and quantum defect. Furthermore SSLLP support
high heat release and energy consumption. Also the low operational
resource of gas discharging lamps (500-1000 hours of operation)
reduces the service life of SSLLP. This is related to appearance of the
effect of diffusion of electrodes material in process of operation of
thelamp and its further accumulation on internal walls of envelope
(2]. That is why regular change of gas discharging pumping lamps
is necessary. Also gradual ageing of the lamp during its operation
requires adjustment of output parameters of SSLLP emitter.

Usage of semiconductor lasers for pumping of dynamic solid-
state environments eliminated number of problems which arise
during SSLLP operation. Firstly, for account of application for
actuation of dynamic environment of narrow-bank semiconductor
emitters the efficiency coefficient of emitter increased significantly.
Secondly, new type of monolithic or semi-monolithic construction
of laser facilitates the stability of parameters of output emission.
Construction combines in one node the dynamic environment,

Parameters of power supply sources for diode-pumped lasers

optical resonator and control elements. Thirdly, for account of
application of new dynamic environments the functional
capabilities of SSL were increased.

Change of gas discharging lamps to semiconductor lasers as SSL
pumping lead to high reliability and increasing of operation periods
of solid-state lasers. Because operational resource of semiconductor
emitters achieves 20 000 operation hours SSL turned to be a reliable
working instrument. Plus to this the mass and dimensional
parameters of laser reduced, this is because low heat release in
dynamic environment of laser with semiconductor pumping does
not require water cooling. Decreasing of heat release lead to thermal
stress reducing in dynamic environment. This allowed to form the
focused emission beam with high brightness [3].

But the most important is that change of gas discharging lamps
with laser diodes reduced the danger of injury with electric current
of servicing personnel because the lower power supply voltage is
used for diode pumping comparing to their analogues for lamp-
pumping. This lead to reducing of mass and dimensional indexes of
power supply (PS) of laser which increased the convenience of SSLDP
usage.

Thanks to compactness and reliability of SSLDP construction,
stability of parameters of emission the rapid widening of their
application in industrial and applied spheres is observed [4]. Russian
companies increase production of SSLDP for medicinal devices,
military devices, technological complexes, devices for scientific
researches, space equipment and etc.

At the exposition "Fotonika-2008" the company LLC "FEDAL'
obtained a set of orders on development and production of power
supply sources for SSLDP. At that moment company already had

PSS Model

PSS Parameters SF304 SF306 SF308
Working voltage on diodes, V 0-160 0-30 0-100
Range of pumping current regulation, A 1-300 1-120 1-250
Discreteness of pumping current changing, A 0,05 0,05 0,05
Frequency of impulse flow, Hz 1-500 1-100 1-1000
Discreteness of impulse frequency changing, Hz 0,05 0,025 0,05
Range of impulse duration regulation, micro-seconds 10-1000 10-1000 10-1000
Discreteness of impulse duration changing, micro-seconds 1 1 1
Accuracy of pumping current stabilization, % 0,3 0,3 0,3
Maximal output impulse power, kWt 18 4,5 15
Sl Single-phase network Double-phase network | Three-phase network

~220V 50Hz ~220V 50Hz ~220/380V 50Hz
Maximal power consumed from network, kWt 2,2 12 6,2
Dimensions, mm 440x165x440 440x125%x340 440x165x440
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six-year experience of development and production of PSS (power
supply sources) for solid-state diode pumped lasers. Company
management made a decision to start work on PSS SSLDP and
take in such way a new niche at laser equipment market. By 2009
the series of power supply sources SSLDP were developed in the
company. During conducted experiments there were completed
the technologies, made optimal decisions after research of diode
arrays and matrixes on the subject of sensitivity to unstable voltage
on diodes and pumping current. The results made it possible to
complete the constructions and schematic decisions and consider
the peculiaries of semiconductors when creating PSS.

For many years production of company "Fedal' was oriented
on solid-state lamp-pumped lasers PSS which were performed
in technology of partial discharge of capacitive storage (Fig.l.
Uninterrupted power supply of solid-state lamp-pumped laser SF200
which is used for change of old-fashioned power supply sources in
industrial laser installations). In production of PSS for SSLDP the
same technology was used. Such solution allows to achieve correct
form of pumping impulses and it differs by the convenience of
regulation of output parameters PSS (voltage, current, duration
and frequency of impulse flow) in a wide range. Commutation of
accumulator on load is performed by MOSFET-transistors which
operate in active mode. Signal of controlling the transistors is
generated by microcontroller. This also stipulates the accuracy and
convenience of regulation of output signals. Usage of digital control
provides opportunity of pumping parameters regulation from
computer using well-known protocols of data transfer (RS232, RS485,
RS422, Ethernet, USB). Thanks to that the issue of synchronization
of several PSS operation was resolved which was necessary for
development of powerful PSS for laboratory stands.

For stable operation of SSLDP it was necessary to ensure stability
of optimal temperature of diodes in narrow range. Manufacturers

i1

of diode-pumped lasers actively use for this purposes the
thermal-electric elements based on Peltier effect. Such elements
require a separate control block of thermal stabilization which
is rational to include to laser PSS construction. On the order of
CJSC "Poluprovodnikovie pribory" LLC "FEDAL" developed a controller
SP100 which allows to control thermal-electric elements of Peltier
with maximal current up to 9A. Controller operates based on
principle of pulse-duration modulation of output voltage which
ensures stepless thermal regulation. Controller construction
provides smoothing circuit which is intended for ensuring of
operation of the element in optimal conditions and to exclude
accelerated degradation and local failures. Combining of PSS laser
and controller of thermal stabilization in one product simplified the
control of laser complex. Combined software and common control
panel allow to preset both pumping characteristics and parameters
of thermal stabilization of laser diode (Fig.2. Pulse power supply
source of diode-pumped laser SF306 which is intended for operation
in different laser complexes).

Thus LLC "FEDAL' performed huge work on creation
of complete complex of electronics for SSLDP (see table). The
analysis of work of enterprise for the last year showed that in
2012 demand for PSS SSLDP increased on 50%. Majority of new
customers acquired exactly the PSS SSLDP. It should be noted
that PSS SSLDP were purchased mainly by manufacturers of
devices for scientific researches, laboratory stands, technological
complexes, prototypes and dummies of military equipment. At
the same time among the buyers of PSS SSLDP were production
companies, interested in modernization of laser installations of
types KVANT 12, KVANT 15, KVANT-60, TEMP-50, of lasers LTN-
101, LTN-102, LTN-103, LIT-501, LIT-502, GOI-16 and etc. Demand
for PSS SSLLP in 2012 exceeded demand on PSS SSLDP. However the
increasing of demand for PSS SSLDP was observed which testifies
on possible supersession by them of SSLLP in the near future. W
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