MPOTOH-3JIEKTPOTEKC

BbricTpOCHCTBYIOIIIMNT
Huskune ANHaMN4YyeCKne nortepu p }1 y m

Manbli1 3apsia 06paTHOrO BOCCTaHOBNEHUS UmnyiabcHblil Tupucrop
Pa3BeTBIEHHbIN YPaB/SIOWMIA 3N1EeKTPOA ANs Tun TBU373-2000-25

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

CpeaHuit NpsiMoit TOK LItav 2000 A
MoBTOpsItOLLEECS UMMNYSIBCHOE Hanps>XXeHne B U
3aKPbITOM COCTOSIHUM DRM 2000...2500 B
MoBTopsitoweecs nMnybcHoe obpaTHoe HanpshkeHne | Ugpm
BpeMs BbIKTIOYEHMS tq 40.0, 50.0, 63.0 Mkc
Uprm, Urem, B 2000 2200 2400 2500
Knacc no Hanps»xeHuo 20 22 24 25
T;, °C —60...+125
NPEJIEJBHO JOITYCTUMBIE 3BHAYEHUS TIAPAMETPOB
O603HaYeHne N HaMMeHOBaHWE NapaMeTpa ME;:/; 3HaueHue YcnoBus nsmepeHus
MapameTpbl B npoBoAsiLLiEM COCTOSIHUMN
. o 2000 T.=85 °C; oBYXCTOPOHHEE OXNaxKaeHue;
Lrav MakcuManbHo AoMyCTUMbIN CPeAHM A 2970 T.=55 °C; nByXCTOpOHHee oxnaxaeHue;
TOK B OTKPbITOM COCTOSIHUM
180 3n. rpaa. cuHyc; 50 'y
[eACcTBYIOLLMIN TOK B OTKPbITOM T.=85 °C; ABYyXCTOPOHHEE OXNAXKAEHUNE;
ITRMS A 3140 .
COCTOSIHUM 180 3n. rpaa. cuHyc; 50 'y
180 3n. rpag. cuHyc;
t,=10 MC; eANHNYHBII
45.0 Ti=Timax | UMNynbc; Up=Ur=0 B;
52.0 T;=25 °C | Mnynbc ynpasneHus:
Ie=Irem; Us=20 B; ter=50
. MKC; dig/dt=1 A/MKC
LIrsm YAapHbIY TOK B OTKPbITOM COCTOSAHWUMU KA 180 an. rpan, cHHyC:
t,=8.3 MC; eanHNYHbIN
47.0 Ti=Timax | MNynbc; Up=Ur=0 B;
54.0 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B; ter=50
MKC; dig/dt=1 A/mMkc
180 an. rpag. cuHyc;
t,=10 MC; eanHNYHbI
10100 T5=T; max umMnynbc; Up=Ur=0 B;
13500 T;=25 °C | MnynbC ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
I’t 3alMTHBIN NoKasaTenb A’c10? MKC; dig/dt=1 A/mKe
180 3n. rpaa. cvHyc;
t,=8.3 MC; eanHMYHBbIV
9100 Ti=Timax | MNyNbC; Up=Ur=0 B;
12100 T;=25 °C | MnynbC ynpasneHus:
IG=IFGM; Us=20 B; ter=50
MKC; dig/dt=1 A/Mkc
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Bnokuvpyroume napameTpbl

MoBTOpSitOLLEECS UMMYILCHOE T T <Toos
obpaTHoe HanpshxeHne 1 s W Ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMMY/TbCHOE B 2000...2500 | 180 an. rpaa. cuHyc; 50 I'u;
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YMNPaB/IEHNE PasOMKHYTO
Ubsm, Ursm HENOBTOPSIOLLIEECS UMITYILCHOE B 2100...2600 | 180 an. r_pa.q. CUHYC; €AVHWYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM MMYJIbC; YNPABNIEHNE pasOMKHYTO
Us. U MNMocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R MpAMOE HanpsXKeHNe 0.6Ursv | yripaBieHMe pasoMKHYTO
MapameTpbl ynpaBieHus
Lo MaKcMManbHbIA NPSMOM TOK A 10
ynpaBfieHust T=T
MakcuManbHoe obpaTHoe e
Urem B 5
HarnpshkeHVe YrpaBieHust
P MakcuManbHasi paccemMBaeMas BT 8 T5=T; max AN NOCTOSAHHOIO TOKA
¢ MOLLHOCTb MO YNpaBfieHMIO yrpaBfieHust
MapamMeTpbl NepexKryYeHns
KpuTnyeckasi CKOpoCTb HapacTaHus Ti=T;jmax; Up=0.67"Uprm; Irim=8000 A;
(dir/dt) e TOKa B OTKPbITOM COCTOSIHUM A/MKC 2500 Nmnynbc ynpaenenus: Is=2 A; Us=20 B;
(f=1 Hz) tep=50 MKC; dig/dt=2 A/MKC
Tennosble napamMeTpbl
Tstg TeMmnepaTypa XpaHeHus °C —-60...+50
T; TemnepaTypa p-n nepexoaa °C —60...+125
MexaHnuyeckue napamMeTpbl
F MoHTa)kHoe ycunume KH 40.0...50.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMU
XAPAKTEPUCTUKHA
O603HayveHne U HaMMeHOBAHUE XapaKTEPUCTUKK ME:;C:/; 3HayeHune YcnoBusi usmepeHust
XapakTepucTUKu B NPOBOASALLEM COCTOSSHUM
Uni NMnynbcHoe HanpsiXeHne B B 215 T,=25 °C; Im=6280 A
OTKPbITOM COCTOSIHUM, MaKC
Ur(ro) MNMoporosoe HanpsixeHue, Makc B 1.265 T=T. .
j= 1j max,
r [vHaMnyeckoe ConpoTUBIIEHME B MOM 0.150 0.5 7 Iny < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHWW, MaKC
T;=25 °C;
Iy ToK yaepxxaHusi, Makc MA 1000 Up=12 B; yNpasneHue pasoMkHyTO
Bnokupyrowme XxapakTepucTuku
MoBTOPSAOLWMIACA UMMYITbCHBIN
Lo I 00paTHbIM TOK U NOBTOPSIOLLMIACS VA 300 T5=T; max;
DRMy ZRRY WMMYNbCHBINA TOK B 3aKPbITOM Uo=Uorm; Ur=Uggm
COCTOSIHUM, MaKC
KpuTuueckas CkopocTb HapacTaHUs 200, 320,
(dup/dt)cit Hapl'lpﬂ)KeHVIﬂ B 3a|I3(prTOM P B/MKC 500, 1000, | T,=T; max;
o I 1600, 2000, | Up=0.67"Uprv; ynpaBneHne pasoMKHYTO
COCTOSIHUK™, MWH 2500
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XapaKTepucTUKM ynpaBsieHus

OTnupaloLLee NOCTOSIHHOE 3.00 1= Tymn
Uer TTMPaKOee NocTOAH B 3.00 | T=25°C
HanpsHKeHWe yrpaB/ieHusl, Makc = Uo=12 B; Ip=3 A;
1.50 Ti= Tjmax "
=00 T=T MOCTOSAHHBIM TOK
I OTnMpaoLLMii NOCTOSHHbINM TOK A 300 T]: 215“‘:2(: ynpaenexHua
o yrpaBieHunsi, MaKc 150 T; T
Ueo HeoTnmpatolee NocTosiHHoe B 035 T=T)
HanpsHKeHWe yrnpaBieHusl, MUH
H < ™ UD=0.67'UDRM;
Leo y;?;;:' g::;mm: OCTOAHHbIM TOK MA 70.00 MOCTOSIHHBIN TOK YNpaBieHUs
AMHaMnuyecKkne XxapakTepucTuku
tga BpeMmsi 3agepxxkn, Makc MKC 1.10 T;=25 °C; Up=1000 B; Im=Irayv;
550, 3.20 di/dt=200 A/mMKc;
o BpeMsi BK/IIOUEHMS?), MaKC MKC 4'00’ 6.30’ Umnynbc ynpasnenus: Is=2 A; Us=20 B;
U ter=50 Mkc; dig/dt=2 A/MKC
40.(6),3500.0’ dvo/dt=50 B/MKc; -(!I-F-gjt riax;l éﬂ'&: ITA\f;
tq BpeMmsi BblkntoueHUs®, Makc MKC 'Ri o /MKC;
50.0, 63.0, dve/dt=200 B | Ur=100 B;
80.0 VD/ - /MKC’ Upb=0.67Uprm
Qr 3apsa 06paTHOro BOCCTAHOBEHUS, MK 1250
MaKC
Bpemst 06paTHOro BOCCTAHOBNEHUS Ti=Tima Im= 1000 A;
to szc P T mke 10 dir/dt=-50 A/mKc;
m U:=100 B
Ob6paTHbI TOK BOCCTAHOBNIEHMS,
L. A 250
MaKC
TennoBble XapaKTEPUCTUKH
Re 0.0100 [iByxcTopoHHee
e ' oxnaxzaeHue
R Tennosoe conpoTuBeHne p-n °C/BT 0.0220 MOCTOSIHHBIN OxnaxgeHue co
thic-A nepexoa-Koprnyc, MaKc ' TOK CTOPOHbI aHOAa
OxnaxxgeHue co
Renje-k 0.0180 CTOPOHbI KaToAa
Renek Tennosoe conpoTuerenne kopryc- °C/Bt 0.0020 MOCTOSIHHBIN TOK
OXJTaAuUTENb, MaKC
MexaHuuyecKue XapaKTepucTUKun
m Macca, Makc r 1600
D [nuHa nyTu ToKa yTeuyku no MM 55.13
s MOBEPXHOCTK (monm)|  (2.170)
D, [nnHa nNyTn ToKa yTeuKun rno Bo3ayxy MM 25.10
(aronm)|  (0.988)
MAPKUPOBKA NMPUMEYAHUE
------- ) Kputnueckasi CKOpOCTb HapacTaHUs HamnpsKeHus B

TBU
1 2 3 4 5 6 7

1. BbICTpOAENCTBYIOLWMI UMMNYSIbCHBIA TUPUCTOP

2. KOHCTPYKTMBHOE UCMNONHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no HanpspKeHuio

5. Kputnueckas ckopocTb HapacTaHusi HanpshXeHusl B
3aKPbITOM COCTOSIHWM

6. 'pynna no BpemMeHu BbikntoveHns (dup/dt=50 B/Mkc)

7. [pynna no BpeMeHu BKIIOYEHUS

8. Knumatuueckoe mcnonHeHne no MOCT 15150: ¥YXJ12, T2

8

3aKpbITOM COCTOAHUU

(dup/dt)erit, B/MKC

1000 | 1600 | 2000 | 2500

2 Bpems BK/OYEHUS

3 BpeMs BbikntoyeHns (dup/dt=50 B/MKc




FABAPUTHbIE PASMEPbI

Twun kopnyca: T.F5

ma 8111 (4.370) DA

=
=3
=)
g | 875 (2953} DA |
Loy [ L
= P
=1 |
~ e ‘ 0B
% D) | C L\E
& C : =
= - [ R
p) ] L -
- ‘ —
435 (0138) oA )
both sides =i
L
875 (2853} oA
7 (0.27)
26 (001) ] —j O
#1,.3 10,051) B4 2045
475 (0187,
91,8 (0.071) DA
6. (0248
06
" 48

Bce pa3mepbl B MUnIMMeTpax (AtoriMax)

Copepallasicsi 34ecb MHpOpMaLMs SIBISETCS KOHMDUAEHUMANBHON U HAaXOAMTCS NMOA 3alUMTON aBTOPCKUX MpPaB.
B MHTepecax ynyJlleHust kayectsa npoaykumnmn, AO «MpoTOH-DNEKTPOTEKC» OCTAB/SIET 3@ CO60M NPaBO M3MEHSITb MH(OPMALIMOHHbIE INCTLI 63

yBEAOMJIEHUA.
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Transient thermal impedance 'zlhjc’ kY

0.1

0.

0.001

0.000

0.00001

0.0001

TEI 3722000, 24-Noy-2006

.......

...............

Puc. 2 — 3aBMCMMOCTb NEPEXOQHOr0 TENJIOBOr0 CONPOTUBIEHUS Zyyic OT BpeMeHu t

AHanuUTM4eckas 3aBUCMMOCTb NEepPEXoAHOro TEMI0BOro CONpoOTUBAEHUS Nepexos — KOopryc:

!
n —
— _ T
Z[/I[C - ZRz l-e
i=1

lfoe i=1to n, n—4nCcNo CyMMUPYHOLLMXCS 3NIEMEHTOB.
t = NpoaoMKNTENBHOCTL UMMY/ILCHOMO HarpeBa B CEeKyHAaXx.
Zwic = Tennosoe ConpoTuBeHne 3a Bpems t.
R;, ti = pacyeTHble KoadduUmMeHTbl, NpuBeAeHHbIe B Tabnnue.

MoCTOSAHHLIN TOK, ABYCTOPOHHEE OXJ1laXXAEHUE

i 1 2 3 4 5 6
R, K/W 0.002047 0.003474 0.0002566 0.0009157 0.0002537 0.003053
Tiy S 2.208 0.07263 0.002379 0.1468 0.0006251 1.336
MOCTOSIHHBIN TOK, OXNTAXXAEHUE CO CTOPOHbI aHOAa

i 1 2 3 4 5 6
R;, K/W 0.01236 0.004677 0.0005872 0.004097 0.0002182 0.000307
Ty S 13.330 2.000 0.4303 0.07916 0.003128 0.0007049
MOCTOSIHHbBIN TOK, OX/TaXAEHWE CO CTOPOHbI KaToaa

i 1 2 3 4 5 6
R, K/W 0.008162 0.004629 0.000628 0.004107 0.0002172 0.0003086
Tiy S 13.290 1.911 0.4529 0.0791 0.003157 0.0007072

Mopenb nepexofHOro TernJI0Boro CONpPoTuBeHUsA nepexopn - kopnyc (cMm. Puc. 2)
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LYPIW “1-110) - BUHBLEOHE122049 OJoHLedgo Trdes niaHAawedlaLH|

1000

100

CkopocTb criaga Toka - di/dt, A/MKc

Puc. 5 — 3aBUCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOro 3apsaa 06paTHOro BOCCTaHOBJIEHUA Q.. OT

10

CKOpPOCTM cnafga Toka dir/dt B OTKPbITOM COCTOSSHUMU

TBWN373-2000, 09-ABr-2022

LI ‘14 - BUHOL'EOHR1D008 0JoHLedgo Trdes

1000

100

CkopocTb criaga Toka - di/dt, A/MKc

Puc. 6 — 3aBUCMMOCTb MaKCMMaJIbHOIO 3apsiia 06paTHOro BOCCTAaHOBJIEHUsI Q.. OT CKOPOCTU cnaga

10

Toka dir/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSAHUMN
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1000

CkopocTb criaga Toka - di/dt, A/MKc

Puc. 7 — 3aBUCMMOCTb MaKCMMaJZIbHOIr0 06paTHOro TOKka BOCCTaHOB/NeHus I OT CKOpOCTM cnaga

ToKa dir/dt B OTKPbITOM COCTOSIHUMU
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MW 14} - BUHBLI'AOHRLDD09 O._OI._.MQDO Bwadg

1000

100

CkopocTb criaga Toka - di/dt, A/MKc

Puc. 8 - 3aBMCMMOCTb MaKCMMaJIbHOr0 BpeMeHU 06paTHOro BocctaHoBNeHus t.. OT CKOpPOCTH cnaja

10

Toka dir/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSAHUMN




AOOZ-ANFZ DOOZTLE I

T
'
g

I

r Lm_. as|nd 1ad Afilaus flanoaal aslanay

0

1000

, A

di/dt

Commutation rate -

9 — DHeprusa o6paTHOro BOCCTAaHOBJIEHUS 32 UMNYJIbC
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di/dt = 500 Aips
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T, 55°C
V, = 067V
di/dt = 500 Afps
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—
[

Frequency - f, Hz

10 H I

Pulze width - tp, s

Puc. 23 — 3aBMCMMOCTb 4acTOThbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMIYJ/1bCOB

TFIA72-2000, 24-Nov-2008

—
[}

Frequency - f, Hz

10 i i

Pulse width - lp, Ws

Puc. 24 — 3aBMCMMOCTb YacTOTbl MPSAMOYI0J/IbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNY/IbCOB

2022-Asr-09 v1.6 © Proton-Electrotex

MHbopMauuoHHbin Jiuct TEU373-2000-25

cTpaHuua 17 us 22




T.-85°C

di/dt = 500 Aips

Vim = 067V 1

TFI 3732000, 24-Nov-2008

—
[

Frequency - f, Hz

10 1

Pulze width - tp, s

Puc. 25 — 3aBMCMMOCTb 4acTOThbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMIYJ/1bCOB

- Ti =125°C
Vi = 067Vpom
difdt = 100 A/ps

T
'

r
'

TRIATZ-2000, 24-MNov-2008

Energy per pulse - Etot’ J
=

Pulse width - lp, Ws

Puc. 26 — CymmapHas sHeprusi

noTepb oAHOIN0 NPAMOYIroJibHOro MMNyJibCa TokKa

2022-Asr-09 v1.6 © Proton-Electrotex

MHbopMauuoHHbin Jiuct TEU373-2000-25

cTpaHuua 18 us 22




ot

Energy per pulse - Et

L- Tj =125°C
Vrm = I].ﬁ?VRRM
difdt = 500 A/ps '

TFI373-2000, 24-Nov-2008
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