g 4

DOI:10.22184/1993-7296.FR0s.2021.15.1.46.50

NCTOYHUK NUTAHMUSA
NnasepoB C ANOAHON
HaKavykou ans
60pTOBOro NpMMeHeHus

3.C.Taiiccep (ITasaosa), A. B. Ilpuayuykuii, A. B. ®édopos
0OOO FEDAL, Canrm-ITemepbype, Poccus

JlazepHble fasibHOMEpbl U BbICOTOMEpPbI BCE Yalle
HaxoAaT CBOe MpUMeHeHMe B aBMaLLMOHHOMN
TexHuke. Nx Bbicokasi TOYHOCTb U3MEpPEeHUN
OANIbHOCTU UM BbICOTbI, He6obLIMe

rabapuTbl M 1€rkoCTb BCTpPauBaHus B gpyrmue
60opToBble cucTeMbl 06ecne4ynBatoT 60/1bLION
noteHuman Ans ux ucnosibsosaHus. OgHako
PbIHOK UCMbITbIBAET NOTPE6GHOCTb B CEPUIMHO
BbINMyCKaeMbIX UCTOYHUKAX MUTAHUS N1a3epoB,
paboTtaloumx ctabruibHO oT 60pTOBOM
3N1eKTpU4eckom cetTu, o6ecnevymBalonX NMTaHue
00 200 A n HanpsixkeHue o 140 B B UMnyabCHOM
pexume. MNMpeanoxeH NCTOYHUK MUTAHUS
Nla3epoB C AMOAHOWN HaKa4yKou Ans 60pToBOro
npumMmeHeHus, paboTalLwmi oT ceTu 27B.

KntouyeBble cnoBa: iazepbl, UICTOYHUKY MATAHNS
Nna3epos, 60pTOBbIe Nna3epHble CUCTeMbI, 1a3epHble
Aa/ibHOMEDPDbI, aBNaLUMOHHaa TeXHMKA
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BBEAEHUE

AKTyalbHBIMH 3a/ladaMU OOPTOBBIX JIa3epHBIX CHCTEM
AB/IFIOTCA HaBelleHHe M IlejeyKas3aHue. JlasepHble
CHCTeMbl HaBefIeHHUS U LieJleyKa3aHUs KCIIONb3YIOTCA
Ha BOEHHBIX BEPTO/IeTaX, cCaMojIeTaX U OecIIHIOTHBIX
JleTaTe/IbHBIX aIlIlapaTax OTeYeCTBEHHOIO M 3apybesk-
HOro mpousBoAcTBa [1-4]. OpHaxko mpu paspaboTke
Ja3epHBIX JIOKALIMOHHBIX CHCTeM OOpPTOBOro IHpHMe-
HeHHUs IIPU HCIIOJB30BAHHMU BO3HHKAeT Ipobrema
BbI6OpA COOTBETCTBYIOIIMUX JIa3€PHBIX HCTOYHUKOB
M KOMIUIEKTyomux. Ee mosiB/ieHHe CBSI3aHO C 0cobeH-
HOCTSIMU IPHMeHEeHHUs JIa3epPHBIX H3MePHUTeTbHBIX
HMHCTPYMeHTOB B 60pTOBOM ammapaType. OrpaHHYeH-
HOCTb KpyTa OTe4eCTBeHHBIX U HHOCTPaHHBIX [IPOH3BO-
OHUTeNeH TONBKO yCyrybsieT sty mpobiemy.
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Diode Pumped
Laser Power Supply
for On-Board
Application
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FEDALLLC, St. Petersburg, Russia

Laser rangefinders and altimeters are increasingly
being used in aeronautical engineering. Their
high accuracy of range or altitude measurements,
small dimensions and ease of integration into
other on-board systems provide great potential
for their use. However, the market is in need

of commercially available laser power supplies
operating stably from the on-board electrical
mains, providing power up to 200 A and voltage
up to 140 Vin a pulsed mode. A power source for
diode-pumped lasers for on-board use, operating
from 27V mains, is proposed.
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INTRODUCTION

The actual tasks of on-board laser systems are
guidance and target designation. Laser guidance and
targeting systems are used on military helicopters,
aircraft and unmanned aerial vehicles of domestic and
foreign production [1-4]. However, when developing
laser radar systems for on-board use, the problem
arises of choosing the appropriate laser sources and
components. Its appearance is associated with the
peculiarities of the use of laser measuring instruments
in on-board equipment. The limited range of domestic
and foreign manufacturers only exacerbates this
problem.

An analysis of the Russian market of manufacturers,
carried out by FEDAL, showed that there is no
production of power supplies in Russia that work
stably and without interference from the on-board
mains and provide power up to 200 A and voltage
up to 140 V in a pulse mode, with a frequency and
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AHaIN3 POCCUICKOI0 PhIHKA IIPOU3BOAUTeEIEL, IIPO-
BefleHHBIN KoMmaHHeln FEDAL, IOKasal OTCYTCTBHe
B PoccMM IIpOM3BOACTBA MCTOYHHKOB ITHTAaHMs, CTa-
6unpHO U 6e3 momex paboTaromMX OT HOPTOBOM CeTH
U obecrieurBaoIIUX TUTaHue 00 200 A 1 HaIlpspDReHHe
[0 140 B B UMITy/IbCHOM PEKHMe, IIPU YacTOTe U K-
Te/IbHOCTH MMIIY/IbCA, CXOKeH C aHJIOTUYHBIMHU IIPO-
JYyKTaMK HHOCTPaHHOIO IIPOM3BOJCTBA.

O6HapyskeH IIHPOKHUM pa3bpoc mapaMeTpoB H3e-
MU Pa3sHBIX MPOM3BOJUTENEH IO BeJIHYHHE TOKOB
U HaIpsDKeHHH. DTO CBSI3aHO CO CTaHAAPTaMH IIPO-
M3BOACTBA JHOMHBIX MAaTPHI[ Ka’KIOIO ITPOM3BOLM-
TeJIsl: OUOLHBIe MAaTPHUIIbI Ipor3BoacTBa BWT, DILAS,
Focuslight mam MaTpHIIBI OTeYeCTBEHHOIO ITPOU3BOL-
cTBa HIIIT «MHKeKT” [5-8]. UMIIOPTHBIE MAaTpPHIIBl HAU-
Ooslee 4acTo MpefHA3HaueHBl A/ paboTel C MasbIM
HaIlpspKeHHeM U 60IBITMMU TOKaMH, TOT/AA KakK oTede-
CTBeHHBIe — HAaob0poT, paboTaoT ¢ GOIBLUIMMH 3HaUe-
HHUSMH HaIPSUKeHUH U MaJIBIMH TOKaMH.

Takum obpasom, B KommnaHuu FEDAL BO3HHKIA
3a/lava pa3paboTKU YHHBEPCAIbHOro 610Ka MUTAHUS
a/1s1 60pTOBOTO IIPUMEHEHHUS CO CXOKMMHU XapaKTepH-
CTHKaMHM YaCTOTHI U JUIMTEIbHOCTH K PaCIIMPEeHHBIMHU
JHala30HaMU TOKAa HaKauKHW K HapsokeHUd. IIpume-
HeHHe TakoKe obyCIaB/IMBaeT BO3HUKHOBEHHE TAKHX
TpeOOBaHUI Kak Majble MaccorabapuTHble Xapak-
TEPUCTHKH, 3aKPbITOe MCIIONHEeHHe KU paboTa B pac-
IIMPeHHOM Juara3oHe pabouux Temrepatyp oT -40
0o 50°C.

NCTOYHUK MU TAHUSA NA3EPA:
MOANDPUKALINA A1 BOPTOBOW CETU
OTMETHM, YTO OOHHM M3 OCHOBHBIX OTJIHYHH CXEMO-
TeXHUKH OOPTOBBIX HMCTOYHHUKOB IHUTAHUS OT CTaH-
JapTHBIX, MHUTAIOLIUXCI OT CceTu B 220 B (anyCKa-
eMbIX KoMmIlaHuen FEDAL), sBisercs HaIps>KeHHe
[IHMTaHMs, UCII0/Ib3yeMoe B JIeTaTe/bHBIX allllaparax.
Ecnu ns 1a60paTOPHBIX U IIPOMBIIIEHHBIX HCTOYHU-
KOB CTaHzLapTHOIZ CeThIO ABIsIeTCS ceTh 220-240 B unau
TpexdasHas ceTb 380 B, 50/60 I'l, To Ha 6opTy jIeTa-
Te/IbHBIX aIlllapaTOB KMCTOYHMWKU [O/UKHBI ITHTAThCS
OT CeTH IOCTOSHHOIO TOKa HampsbkeHHUS 27 B +3/-4 B.
9TO B KOpHEe MeHsIeT I10X0J, K IIOCTPOeHHIO 3apsiAHON
YaCTHU MCTOYHHKA [TMTAHHA, OCTaB/IsIeT IIPU 3TOM €ro
Pas3psAHYIO YacTh IIPaKTHUYecKH 6e3 M3MeHeHHUH [9].

CTonb HH3KOe HAIPsDKeHHWe INHTAaHHS H B CBSI3HU
c oTUM 6osbIINie KOMMYTHpPyeMble TOKH He II03BO-
ns10T 3PeKTHUBHO HCII0/Ib30BaTh 3apsiiHble YCTPOL-
CTBa Ha 6a3ze pe30HAHCHBIX WM KBa3HPe30HAHCHBIX
rpeobpasoBartesier, IIOCTPOEHHBIE II0 II0TYMOCTOBOM
HJIM MOCTOBOH CXeMe, KOTOPbIe XOPOILIO 3apeKOMeH/10-
BaBIIMX Ce0si B MCTOYHMKAX, ITHUTAIOIIUXCA OT 0OBIY-
HoM cetH [10].

Syl 4

pulse duration similar to similar products foreign
production.

A wide scatter of parameters of products from
different manufacturers in terms of currents and
voltages was found. This is due to the production
standards of diode matrices of each manufacturer:
diode matrices manufactured by BWT, DILAS,
Focuslight or matrices of domestic production by
NPP «Inject» [5-8]. Imported matrices are most often
designed to work with low voltage and high currents,
while domestic ones, on the contrary, work with high
voltages and low currents.

Thus, the FEDAL company faced the task of
developing a universal power supply unit for
onboard use with similar frequency and duration
characteristics and extended pump current and
voltage ranges. The application also determines the
emergence of such requirements as small weight
and size characteristics, closed design and operation
in an extended operating temperature range from
-40 to 50 °C.

LASER POWER SUPPLY:

ON-BOARD MODIFICATION

Note that one of the main differences between the
onboard power supply circuitry and the standard
220 V power supplies (by FEDAL) is the supply voltage
used in aircraft. If the standard mains for laboratory
and industrial sources is 220-240 V mains or a three-
phase 380 V, 50/60 Hz mains, then on board the
aircraft the sources must be powered from a 27 V
+3/-4V DC mains. This radically changes the approach
to constructing the charging part of the power
supply, while leaving its discharge part practically
unchanged [9].

Such a low supply voltage and, in connection with
this, large switching currents do not allow efficient
use of chargers based on resonant or quasi-resonant
converters, built on a half-bridge or bridge circuit,
which have proven themselves in sources powered by
conventional mains [10].

In this regard, the most promising direction in
our opinion is the use of charging topologies based
on flyback or push-pull converters. The former have
an indisputable advantage with an average power
supply of <100 W, and the latter for an average power
of up to 500 W. A further increase in power requires
rejection of the aircraft’s power supply and switching
to power supplies powered by external high-voltage
lithium-ion or LiFePO4 batteries with a voltage of
310-320 V, which removes all power restrictions and
allows lasers to be powered with laser output power
up to 20-50 kW with a short operating mode.
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paTa KU Iepexola Ha HCTOYHHUKU

Puc. 1. [puHuunuapHas cxema 3apsiOH020 MOJyAsl
Fig. 1. Schematic diagram of the charging module

IUTAaHUA C INUTAaHHEM OT BHEII-
HHUX BBICOKOBOJIFTHBIX JINTUH-UOHHBIX WIH LiFePO4
batape ¢ HampskeHHeM 310-320 B, 4TO CHUMAET Bce
OTPaHHUYEeHHUS I10 MOIIHOCTH M I103BOJISIeT 3aIlUTaTh
71a3epbl C BBIXOJHOM MOIIHOCTBIO JIa3epHOIO H37yde-
HHS BIUIOTH 40 20-50 KBT IIpU HeIIPOAO/IKUTETbHOM
peskrMe UX paboThl.

B kauecTBe 6a30BOI MOIENH ISl OTPAOOTKU CXeM-
HBIX PeIIeHHH 3apsiAHOTO YCTPOMCTBA OT 6OPTOBOL
cetu 27B xomnaHuer FEDAL 6bI1 B3ST MMIIY/IbCHBIE
MCTOYHHUK ITUTaHUs SF303M. NCTOYHHK KUMEET MajIble
rabapuTel IIpU CpefHEN MOIIHOCTH B 150 BT, mmonHO-
CTBIO 3aKPBITBIM KOPIIYC 6e3 BeHTU/ISATOPA U BeHTHJIS-
LIMOHHBIX OTBEPCTUH U NUMeeT MOOUPHUKALIUU KaK A4
HM3KOBOJITHBIX JHOMHBIX MATPHIL C HaIIPS>KeHHEeM
o 25 B 1 TokoM 10 100 A IIpy IJIMTEIBHOCTH MMITY/Ib-
coB 1o 5Mc (3pbueBBIN Js1a3ep), TaK U ISl [IUTAHUS
HeCKOJIBKHUX (0T 10 3 BRKITIOUeHHBIX I10C/Ie[0BATeIbHO)
BBICOKOBOJIBTHBIX MaTpHILL THUIIa CJIM-2 ¢ CyMMapHBIM
HanpspkeHueM 120-360 B u Tokom mo 50A mipu IyIH-
TeIBHOCTH MMIIYJILCOB [0 250 MKC. IIpu 3TOM MaKCH-
MaJibHasl 4acTOTa OrPaHMYeHA MOIIHOCTBIO 3apsii-
HOTO YCTPOMCTBa U He IpeBbllIaeT 20-30 I'LI.

IIpy IOCTPOEHHM 3apSiAHOTO YCTPOMCTBA ObliIa
IIpe[/Io’keHa OpHUIHHajJAbHas [IBYXTaKTHasg Cxema,
KoTopasi obbequHMIA B cebe MOCTOMHCTBA ITyIIIY/Ib-
HBIX U Pe30HAHCHBIX mpeobpasoBateneit (puc. 1.) Ee
OT/IMYUTENbHASL OT IPHUBBIUYHBIX CXeM OCODEHHOCTb —
[ocjiefoBaTe/IbHOe BKJIIOUYEHHe TpaHcPopMaTopa
C pe3oHaHCHBIM LC-KoHTypoM. IIpu 3TOM TOK, IIPO-
TeKAOUIUKI Yepe3 IIePBUYHYI0 0OMOTKY TpaHchopma-
TOpa, Y, C/IeJOoBaTeJIbHO, TOK 3apsfa KOHOeHCAaTopa
HaKOIIMTeJISI UMeeT CUHYCOMIAIBHYI0 GOpMY U orpa-
HHUYeH BOJHOBBIM COIIpPOTHUBIeHHeM LC-KOHTypa.
®aKTHYeCKH I10/1y4aeTcsl MeaJbHbIM UCTOUHHK TOKA,
3aPSDKAIOIIME KOHZIEHCATOP HAKOIIUTeNIs MO0 JHUHeMH-
HOMY 3aKOHY BO BCeM [JHalla30He BBIXOOHBIX HaIIpPs-
>KeHHUH (pHC. 2).
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FEDAL took the SF303M switching power supply
as a basic model for testing circuit solutions of the
charger from the 27 V on-board mains. The source has
small dimensions with an average power of 150 W,
a completely closed case without a fan and ventilation
holes and has modifications for both low-voltage
diode arrays with a voltage of up to 25V and a current
of up to 100 A with a pulse duration of up to 5 ms
(erbium laser), and for powering several (from 1 to
3 connected in series) high-voltage matrices of the
SLM-2 type with a total voltage of 120-360 V and
a current of up to 50 A with a pulse duration of up
to 250 ps. In this case, the maximum frequency is
limited by the power of the charger and does not
exceed 20-30 Hz.

When building the charger, an original push-pull
circuit was proposed, which combined the advantages
of push-pull and resonant converters (Fig. 1.) Its
distinguishing feature from the usual circuits is the
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Puc. 2. /luHeliHo Hapacmarouiee HanpsKeHue emKocmu
Hakonumensl
Fig. 2. Linearly increasing voltage of the storage capacity
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MakcuMasibHasi BeIMYMHA BBIXOLHOIO HaIlpsiKe-
HHUS OIIpefesseTcs TOAbKO KO3QOUIIMEHTOM TpaHC-
dopmanuu TpaHcpopmaropa. IIpu 3TOM, Kak BHIHO
M3 pHUC. 3, BKIIOUYEHHE U BBHIKIIOUYEHHEe TPAH3UCTOPOB
[IPOMCXOAUT IIPHM HYJIE€BOM TOKe, YTO CYLIeCTBeHHO
CHMJKAeT II0TepU Ha IIepeKIIYeHHH, a CHUHYCOU-
JanbHasg $opMa TOKA M HAIPSOKeHUS — CIeKTpP H3JLy-
YaeMbIX 3JIeKTPOMArHUTHBIX IIOMeX M YIIpOIlaer
IIOCTPOeHME BXOLHOIO ceTeBOro ¢uiabrpa. Tak Ke
K JIOCTOMHCTBAM CXeMBI CjIeflyeT OTHeCTH BPeMeHHOU
3aKOH yIIpaBjIeHHs] TPAaH3UCTOPaMU ITpeobpasoBaTeris,
4yTO He TpebyeT MCIIOIb30BaHHUS OOPATHBIX CBs3eH
v [IMM-KOHTPO/IEPOB, YTO IIOBBIIIAET HAJEKHOCTh
KMCTOYHMKA IIMTAHUS B LIeJIOM.

B pesynbraTe MpOBeleHHBIX H3MeHeHHIH Oblna
paspaboraHa HoOBas MoOfenb MCTOYHHKA SF303MB,
paccuuTaHHAs Ha paboTel OT GOPTOBOM CeTH JeTa-
Te/IbHBIX allllapaToB 27B B TeMIlepaTypHOM [JHaIla-
3oHe -40 1o 50 °C B rabapuUTHBIX pa3Mepax CTaH-
napTHoro 6ymoka SF303. OCHOBHBle TexXHHUeCKHe
XapaKTepPUCTUKYA HOBOTO MCTOYHMKA ITHUTAHUS IIpef-
CTaBJIeHbI B Tabnule.

CTaHJapTHasi CXeMOTeXHHMKA IIpU COXpPaHeHHUHU
ycnoBus F-V-I-1 <P u npu duty cycle menee 20% 1mo3Bo-
JiseT IPOU3BOAUTH pa3/IMUHble MOAUPUKALIMHN TAKKUX
IapamMeTpoB KaK TOK, HaIpssKeHHe, IJIUMTeIbHOCTh
M YacToTa CJIefOBaHMS MMIIY/IbCOB, HECKOJIBKO OT/IK-
YaIOMIMXCSl OT YKAa3aHHBIX B Tabnuile B 6OJIBIIYIO HITH
MEeHBIIYIO CTOPOHY (IIPH YC/IOBHH COXPAaHEHHUH MaKCH-
MaJIBHOH CpefHel MOIIHOCTH He 6omee 150 BT).

3AK/TKOYEHUE

B pesynbraTe HCCIeIOBAaHHUMN PBhIHKA KOMIIAHHS
FEDAL CTONKHY/Nach C Ipob1eMOM OTCyTCTBHS AaH-
HBIX O CEPUHHO BBIITyCKA@MBIX MCTOYHMKAX ITHUTaHUS
nasepos, paboraromyx oT ceTd 27 B.IlpemnaraeMslit
UCTOYHUK MUTAHHUS [/ JIa3ePHBIX H3MEPUTEIbHBIX
MHCTPYMEHTOB B aBHUALIMOHHOM TeXHHMKe SBJISeTCS
OTBETOM Ha aKTyaJIbHbIE 3aIIPOCHI PhIHKA. MMelolrecs
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Puc. 3. Hanpsi»keHue Ha mpaH3ucmope u mok Yepes Hez0
Fig. 3. Voltage across the transistor and the current through it

series connection of a transformer with a resonant LC
circuit. In this case, the current flowing through the
primary winding of the transformer, and therefore the
charge current of the storage capacitor, has a sinusoidal
shape and is limited by the characteristic impedance of
the LC circuit. In fact, an ideal current source is obtained,
charging the storage capacitor according to a linear law
in the entire range of output voltages (Fig. 2).

The maximum value of the output voltage is
determined only by the transformation ratio of the
transformer. In this case, as can be seen from Fig. 3,
the transistors switching on and off occurs at zero
current, which significantly reduces switching losses,
and the sinusoidal form of current and voltage - the
spectrum of radiated electromagnetic interference
and simplifies the construction of the input line filter.
Also, the advantages of the circuit include the time
law of controlling the transistors of the converter,
which does not require the use of feedbacks and PWM
controllers, which increases the reliability of the
power supply as a whole.

WWW.FEDALEL.COM

FEDAL

QCW/CW UCTOYHMKM ManomoliHble 6/10KM
NUTaHWA /1a3epoB NUTaHWA /1a3epa
QCW/CW Laser power Laser power supplies
supplies with low output power

B/AOKM NUTaHWA /19 1aMMOBbIX
1 AVNOAHDBIX /1a3epoB
Laser power supplies for
diode and lamp-pumped

Mogy/ibHble U MHOTOKaHa/ibHble
CUCTEMbI 3/IEKTPONUTAHWA /1a3epoB

Modular [ Multichannel
laser systems
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Tabnumua. TexHn4yeckme xapakTepucTnkm MctodHmka NMutanms SF303MB

Table. Specifications of SF303MB Power Supply

MapamMeTpbl UCTOYHUKA NUTaHUS | Power supply parameters

SF303MB BapuaHT1

SF303MB BapuaHT1

YacToTa cnegoBaHus UMMyAbCoB, Iy | Pulse repetition rate, Hz 1-10, OAUHOYHbIN 1-30, 0ANHOYHbIN
Paboyee HanpsxkeHue Ha Anoaax, B | Working voltage across diodes, V 0-25 0-360
[nanasoH peryanpoBkmM Toka Haka4vkm, A | Pump current adjustment range, A 1-100 1-50
[lnanasoH peryanpoBku AANTEbHOCTN UMMYIbCOB, MKC 50-5000 50-250
Pulse duration adjustment range, Us

OAnTenbsHoCTb GPOHTA UMMYNbCA TOKA HAKAYKK, MKC 50 50
Duration of the front of the pump current pulse, ps

OnnTenbHOCTb Cpe3a MMny/bca ToKa Hakayku, MKC 25 25
Cutoff duration of the pump current pulse, us

CpefHsis MOLWHOCTb, BT | Average power, W 150 150
HomMunHanbHoe HanpskeHWe NuTaHue, B | Nominal supply voltage, V 27 +3/-4B 27 +3/-4B
rabapuTHble pasmepsbl, MM | Overall dimensions, mm 150x70x250 150x70x 250

Ha pbIHKe JpaliBepa OJMHOYHBIX JHOJOB He 0 KOHLA
PelaioT IIOCTaB/IeHHbIe 3a/la4k BBUY OTCYyTCTBHSI [a/Ib-
BAHHYECKOM Pa3BSI3KH M HEBBICOKUX PabouMX HaIps-
>KeHUH 10 20 B. Taxoke ApaKBep He SIBISeTCS 3aKOHYeH-
HBIM M3/le/IHeM, a TOJIbKO 37IeMeHTOM bosiee CTIO3KHOM
KOHCTPYKLIMH, B OT/IMUHe OT HICTOYHUKOB IIUTAHMUSI.

TakuM o06pa3oM, MAHHBIM HCTOYHHUK IIHTAHHUS
SIBJISIeTCSI YHUBEPCA/JIbHBIM 3aKOHYEHHBIM pelleHHeM
C INMPOKOM cPpepor IPUMEeHEeHHSI.
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As a result of the changes, a new model of the
SF303MB power supply was developed, designed to
operate from the on-board 27V mains of aircraft in
the temperature range of -40 to 50 °C in the overall
dimensions of the standard SF303 block. The main
technical characteristics of the new power supply are
presented in the table.

Standard circuitry, while maintaining the condition
F-V-I't <P and with a duty cycle of less than 20%,
makes it possible to make various modifications of such
parameters as current, voltage, duration and pulse
repetition rate, slightly differing from those indicated
in the table up or down c (provided that the maximum
average power is maintained no more than 150 W).

CONCLUSION
As a result of market research, FEDAL faced the
problem of lack of data on commercially available
power supplies for lasers operating from 27 V mains.
The proposed power supply for laser measuring
instruments in aviation technology is a response to
current market demands. The single diode drivers
available on the market do not fully solve the assigned
tasks due to the lack of galvanic isolation and low
operating voltages up to 20 V. Also, the driver is not
a complete product, but only an element of a more
complex design, in contrast to power supplies.

Thus, this power supply is a versatile complete
solution with a wide range of applications.
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BEJIOMO

MM3 BABUTOBA

OAO «MM3 umenun C.U. BaBuaoBa -
YNPABASIOLLLAA KOMNAHUA XOAAUMHIA «beAOMO)

OnTu4yeckuu 3asoA «Cdoepan

«OnTn4yeckmm 3aBoa «Cdpepan 0CHOBAH B 1994 roay kKak domanan OAO «MUHCKMIA
MEXAHMYECKMM 3ABOA MMeEHM C. . BOBMAOBA — YMPABASIOLLLAA KOMIOHUA XOAAMHIQ
BeAOMO» AAS MPOU3BOACTBA OMTUYECKMX DAEMEHTOB. B HOCTOMLLIEE BPEMS 3ABOA
BbINyCKAET BOAbLLIOE KOAMYECTBO OMTUYECKMX DAEMEHTOB PA3ZAMYHOM CAOXKHOCTU
MO YePTEXAM 3AKA3YMKA. ONTUYECKME DAEMEHTDI, MPOU3BEAEHHbIE (ONTUYECKMM
30BOAOM «Cdoepan, YCMNEeLUHO MPUMEHSIIOTCH BO MHOTMX YHUKOABHBIX OMTO3AEK-
TPOHHbIX CUCTEMAX.

AA MPOU3BOACTBA BbICOKOTEXHOAOTMYHOM MPOAYKLMM MPOBOAUTCS TEXHMYE-
CKO€ NepeoCHALLLEHWE MPOU3BOACTBA, NMPOBOANTCH MOAEPHM3ALMSA MPOOM3BOA-
CTBEHHbIX MOLLLHOCTEMN C LLEABIO YBEAMYEHMI OOBbEMOB MPOM3BOACTBA. CHUCTEMA
MEHEAXMEHTA KAYEeCTBA CEPTUAMLMPOBAHA HO COOTBETCTBME TPEOOBAHMIM
sepcum TOCT ISO 9001:2015.

MHOTFOAETHMIM OMbIT MPOMU3BOACTBA OMTUHECKMX DAEMEHTOB, BbICOKOKBAAMAOU-
LLMPOBAHHbLIM MNEPCOHOA MPEANPUATUA  MO3BOAMMOT  YAOBAETBOPUTL  AIODYIO
NOTPEBOHOCTL 3AKA34YMKA.
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