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Ob6nactv npumeHeHus 060pyaOBaHUA @-P MPOTOH-3INEKTPOTEKC

[MpousBoacTBO:

 KoHTponb npoLecca
* Pa3bpakoBka no napameTpam
* KOHTpOIb KayecTBa

PeMOHTHbIE OopraHu3auunn.

* OueHKa usHoca npudopos
* TOYHbI NOABOP 3aMeHbI ANs
npndopos

BXxoAHOW KOHTPOSb:

* 100% BX0AHOW KOHTPOIb
* [lonyyeHne BbICOKOTOYHbIX
napameTpoB nNpudopos




WHTerpupoBaHHOe peLueHune @-P NMPOTOH-INEKTPOTEKC

LleHTpanbHbIA AHanuUTU4YeckKnmn

Babcanr cepBep nocT

{LopnopaTMBHAaNA KOMNEBEHTEPHAA CeTh

MocTkl py4HoOro ABTOMaTU3NPOBaHHLIE
N3MepeHus CUCTEeMbl U3MEepPeHNA




» MoaynbHbIM An3anH

* OKOHOMUYECKM 3NEKTUBHAS
MOAEPHM3aLWS

* [pocToTa obcnyxunBaHus

e [lnoapl  Cunosble
* TupncTops! cbopkm
* IGBT

* TabnetouyHble npudopsl

* LTbIpeBble npubopel

* Mogynu

* [1onynpoBOAHNKOBbIE 3IEMEHTbI




TeXHMYecKue XapakTepUCTHKK:

TupucTopb! 1 guoael
CraTnyeckne xapakTepucTuKm

XapakTepucTukm

Ovnana3oH

To4yHOCTb

+1% OT 3Ha4eHus

MPOTOH-INEKTPOTEKC

YcnoBus

Iryew = 400..10000A;

MMnynbcHoe HanpsieHue B OTKPbITOM COCTOsiHUM , B Urmem 0.3 5 +5mB dopma curHana: Tpaneuus, CUHyc, S-kpueast
B OnutensHocTb Ao 10mc
MoBTOPSIOLLEECS UMMYNbCHOE 06paTHOE HampsKeHVE, U 1% Iprmirrm = 0.1..500MA;
f o OT 3Ha4YeHundA .
MOBTOPSIOLLIEECA UMMYILCHOE HaNPSXXeHUe B 3aKPbITOM DRM 300 8500 > ®opma curHana: cuHyc
Ugrrm +10B NnutensHocTs 8.3..10Mc
cocTosiHun, B Yacrora 5, 50"y
1% OT 3HaveHnA Uprmirrm = 300..8500B;
0.1 10 +10MKA ®opma curHana: cuHyc
OnutenbHocTb 8.3..10Mc
MoBTOPAOLWMIACA UMMYNLCHBIN 06paTHBIN TOK, MOBTOPSIHOLLMIACS +1% OT 3HauYeHns Hacrora 5, 50Ty
N lormr |rrM 10 100
UMMYNbCHBIN TOK B 3aKPbITOM COCTOSAHUK, MA +0.1mMA
100 500 +1% OT 3HayeHusi
+1mA
+2% OT 3Ha4YeHus
OTnupatolLiee NOCTOSIHHOE HanpshkeHne ynpasneHus, B Ugr 0.1 45 +10MB Up = 12B;
o . +2% OT 3Ha4YeHus
OTnuparoLLmMin NOCTOAHHBIN TOK yripasneHus, MA loT 50 1000 +1MA Up = 12B;
+2% OT 3Ha4eHus
Tok yaepxaHusi, MA Iy 30 700 ° Ig = 1A;
+1MA
1% OT 3HaYeHnA liso.=0.1..10MA
UisoL ac 100 10000 |zx10B t=1..1000c
OnekTpuyeckas NPO4YHOCTb M3onsaumm, B
UisoL be 100 12000 | %1% ot 3HayeHus
+10B
+1% OT 3HauYeHus hso,=0.1..10MA
ConpoTueneHue nsonaumm, MOm Risol 10 500 +1MOM U,soL = 100..10000B;
t=1..1000c
KpuTudeckas CkopoCTb HapacTaHWUsi HanNpPs>KEHUS B 3aKPbITOM =
P P P P P dU/dt 50 2500 |+10% Upw = 300..56008
cocTtosiHuu, B/mkc t = 50..200MKc




TeXHUYeCcKne XapaKTepUCTHKK:

TupucTopsl 1 anoael
,D,VIHaMI/NeCKVIe XapakTepUCTmMKu

XapakeTpucTuku

Ownana3oH

@-P PROTON-ELECTROTEX

ToyHocTb

YcnoBus

Critical rate of rise of off-state Vpy = 300..5600V
dVp/dt 50 2500 +10% ome =
voltage, V/us D ’ t=50..200us
tew = 100..2000A
According to the oscilloscope TMEW)
Reverse recovery charge, uQ Qrr 1 10000 | e gan d resolution* P dl/dt = 1..100A/us
y Vg = 0..3V; 80..150V
. : ey = 100..2000A
) According to the oscilloscope
Reverse recovery time, us trr 0.5 100 accura; gan d resolutlion* P dl/dt=1..100A/us
Y Vi =0.3V; 80..150V
e = 100..2000A
Reverse recovery current, A lRrM 10 800 +1.25%z0.1A dl/dt=1..100A/us
Vg =0..3V; 80..150V
ey = 100..2000A
According to the oscilloscope alfdt=1..100Aus
Turn-off time, us t 0.5 2000 | Vg = 0.3V; 80,150V
y Vi = 100..4500V
dV/dt = 10..2000V

* Scope device specification:

500 MS/s sampling

250 MHz bandwidth

32 MSamples memory per channel

0.25 % DC vertical accuracy, 0.1 % typical
25 ppm time base accuracy

14 bit (0.006 %) resolution (16 bit enhanced resolution)



-/ TexHu4eckue xapaKTepucT1ku @P PROTON-ELECTROTEX

|GBT Cramnueckue xapakrepuctuku

XapakeTpucTku

[unana3oH TouHocTb YcnoBus

. +1% of reading Ve = 15V..40V,
Gate-to-Emitter Leakage Current, uA loes 1 1000 H1UA Ve =0V
+1% of readin lc=10..1000mA,;
Gate Threshold Voltage, V Vet 4 (U Vil
- CE™ VGE:
0.1 1000 +1% of reading V= OV
+10uA Ve, = 500..8500V:
Collector-to-Emitter Leakage Current, uA lces SfEnal shane: sindle oulse half-sine with
+1% of readin g pe: single p
1000 500000 =™ g duration form 2 to 12ms
+1mA
Vge=0V;
. +1% of reading lc = 100nA..500mA;
Collector-to-Emitter Breakdown Voltage, V Vigrices 500 8500 £10V Signal shape: single pulse half-sine with
variable duration form 2 to 12ms
lc=200..10000A;
. . *1% of reading Ve =10..20V;
Collector-to-Emitter Saturation Voltage, V Vo) 0.2 10 £10mV Signal shape: trapezoidal, PWM
generated, duration up to 10ms
10 1000 +1% of reading
+10uA Vgg = 500..8000V;
Max Reverse Leakage Current, uA lr 1000 300 000 Signal shape: single pulse half-sine with
11% of reading duration form 2 to 12ms
+1mA
+1% of readin lo =0.10mA;
Cathode Anode Breakdown Voltage, V Vir 500 8000 N 1 0‘;/ g Signal shape: single pulse half-sine with
B duration form 2 to 12ms
Ic=200..5000A,
+1% of readin c L
Forward Voltage, V Ve 0.2 10 +1 0(;nV g Signal shape: trapezoidal, PWM

generated, duration up to 10ms
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TeXHUYeCcKne XapaKTepuCTUKM

" IGBT

[luHamu4eckne XxapaKTepUCTUKM

@-P PROTON-ELECTROTEX

XapakeTpUCTUKM 0603H.. Ovnana3oH TouHoCTb

Collector-emitter voltage after switching off, V Vee 20 2 000*

Peak collector-emitter voltage, V Ve peak) 20 3000*

Peak collector current, A lom 1 1200**

Turn-off energy, mJ Eoq 1 1000

Turn-on energy, mJ Eon 1 1000

Turn-on delay time, ns t(on)

Rise time, ns R

Turn-off delay time, ns tojef According to the
. 10 10 000 oscilloscope

Fall time, ns t accuracy and

Tail time, ns t; resolution***

Reverse recovery time, ns ter

Decay current rate , Alus di/dt 10 8000

Non-repetitive peak collector current, A losm 10 1200™

Reverse recovery current , A lrr 20 2000**

Reverse recovery charge , uC Qrr 1 3000

Reverse recovery energy, mJ Erec 1 1000

Decay recovery current rate , Alus diggc/dt 10 8000

Ycnosus

Ve = 20V..2000V;

L-Load = 30/100/300/1000uH;

- Vgeon = 0..15V;
tp=5..1000us;

* up to 8500V on demand
** up to 12kA on demand

*** Scope device specification:

14 bit (0.006 %) resolution (16 bit enhanced resolution)
500 MS/s sampling

250 MHz bandwidth

32 MSamples memory per channel

0.25 % DC vertical accuracy, 0.1 % typical

25 ppm time base accuracy



-/ TexHu4eckue xapaKTepucT1ku @P PROTON-ELECTROTEX

3aXuWMHbIe YCTPOMCTBA

Xapakrepuctuku 3HayeHue

Tun Kovpnyca n3mepsiembl Moz LiTbipesble TabreTouHbIe |_|OJ'IyI'IPOBO,EI,HI/IKOBbIV1
YyCTPOWCTB anemeHT (brunonspHbIi)
PyuHoe; PyuHoe;
Tun OneKTPOMEXaHNYECKOE; ONEeKTPOMEXaHNYECKOE;
OneKTPOMEXaHNYECKOE; OneKTPOMEXaHNYECKOE;
50kH; S0kH;
— Ycunue 3axatus 2kH 2kH 100kH: 100kH:
—— Harpes 150°C 150°C 200°C 200°C
%:ﬁ; =
SS—— MakcumanbHbIN TOK BKA BKA 30KA 30KA
———__
- :’\——2 -
Usonsayus 8kB 8kB 15kB 15kB
®opm aktop HacTonbHoe HactonbHoe 19” npomblLuneHHas cTonka | 19” npombiluneHHas CTonka
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BHewHMi BuA @-P PROTON-ELECTROTEX

W3meputenbHas cuctema  3aXKUMHOE YCTPOMCTBO 3aX1MHOE YCTPOUCTBO
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i ,  Briok YnpaeneHus S NPOTOH-IMEKTPOTEKC

Technitian X

SEFL TEST

X
1100— o
H vGT|
z ™
1000
: Pure Vgt
gco—f
' Is IH enabled
800—
m_-i Is IH strike enabled
o Is IL enabled
sco—é
400—5
300—5 Kelvin Kelvin is ok
_ Resistance 8.9 Ohm
200—
IGT 122 mA
. /~— vGT 979 mA
E IH 19 mA
B W 0 O O R O O O O O O O O OO OO O 0 IL 409 mA
40 200 40




3aKnioyeHue @-P MPOTOH-3NEKTPOTEKC
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MPOTOH-INEKTPOTEKC

Cnacubo 3a BHUMaHUe

CemeHos [NaBen
paul.semenov@proton-electrotex.com
www.proton-electrotex.com
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