MPOTOH-3JIEKTPOTEKC

N Hu3kouyacTOTHBIN
Bbicokas CTOMKOCTb K
31EKTPOTEPMOLIMK/IMPOBAHNIO Tupucrop
Hu3kue cTtatnyeckne n guHaMmyeckme notepu Tuno T353-1000-28
Pa3pa60TaH Ang rnpoMbIWLNEHHOIo NpUMEHEHUA
MakcrManbHO A0NYCTUMbIA CPpeaHNA TOK B OTKPbITOM T 1000 A
COCTOSIHUM
MoBTOpSIOLLEECS MMMNYSIBCHOE HANPSXKEHME B 3aKPbITOM U
COCTOSIHUM o 2000...2800 B
MoBTOpsitoLeecs nMNynbCHoe obpaTHOe HanpshkeHue Urrm
BpeMs BbIKTOUEHNS tq 320, 400, 500 mMkc
Uprm, Urrm, B 2000 2200 2400 2600 2800
Knacc no Hanps»eHuo 20 22 24 26 28
T;, °C —60...+125
NPEJAEJBHO JONNYCTUMBIE 3BHAYEHUSA TAPAMETPOB
O603Ha4yeHne 1 HaMMeHOBaHMe napameTpa ME3‘E:'; 3HayeHune YcnoBusi nsmepeHus
MapameTpbl B NpoBOASiLEM COCTOSIHUMN
M . . 1000 T.=95 °C; BYXCTOPOHHEE OXNAXAEHUE;
Lrav aKciMarneHo AoMyCTMBIN CpEAHMN A 1225 T.=85 °C; ABYXCTOpPOHHEE OXNaXAEeHWE;
TOK B OTKPbITOM COCTOSIHUM
180 an. rpaa. cuHyc; 50 'y
[JleicTByIOWMIA TOK B OTKPLITOM Tc=95 °C; OBYXCTOPOHHEE OXnaXKaeHue;
Itrms A 1570
COCTOSIHUM 180 an. rpag. cuHyc; 50 'y
180 3n. rpag. cuHyc;
t,=10 MC; eanHMYHBLI
23.0 Ti=T; max nmnynesc; Up=Ur=0 B;
26.0 T;=25 °C | VIMnynkc ynpaeneHus:
Is=2 A; tep=50 MKc;
I y . A dig/dt=1 A/mMkc
TSM [APHbIN TOK B OTKPbITOM COCTOSIHUM 180 311, Fpag. CHHYC:
t,=8.3 MC; eaAnHUYHBII
24.0 T=Tjmex | IMAYNbC; Up=Ur=0 B;
28.0 T,;=25°C | VIMnynbC ynpasnexns:
Is=2 A; tep=50 MKc;
dig/dt=1 A/mMkc
180 an. rpag. cuHyc;
t,=10 MC; eaVHWNYHBII
2600 Ti=Tijmex | UMOYNbC; Up=Ur=0 B;
3300 T,=25 °C NMnynbc ynpaBneHus:
I6=2 A; tep=50 MKc;
dig/dt=1 A/MKc
It 3alUMTHbIN NokasaTesnb A’c10® o/ /
180 an. rpaa. cuHyc;
t,=8.3 MC; eaAnHUYHBII
2300 T=Tjmax | MMNYNbC; Up=Ur=0 B;
3200 T;=25 °C UMnynec ynpaeneHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/mMKc
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Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYSILCHOE T T <Tos
obpaTHoe HanpsxeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 2000...2800 | 180 3n. rpaa. cuHyc; 50 Ny,
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YNPaBneHNE pasoMKHYTO
Ubsm, Ursm HETOBTOPSIOLLEECS! UMY ICHOE B |2100...2900 | 180 3n. r.pan. CVHYC; €OMHWYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PasOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R MpAMOE HanpshkeHne 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
Tram A 8
yrpaBfieHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 4 T;=T; max AN NOCTOSAHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto yrpaBfieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus T;=T;max; Uo=0.67"Uprm; Irm=4000 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUU A/MKC 2000 Wmnynec ynpaenenns: Io=2 A;
(f=1 Hz) ter=50 MKC; dig/dt>2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 24.0...28.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUM
XAPAKTEPUCTUKHA
O603HaYeHNe N HaMMEHOBAHME XapaKTEPUCTUKM ME;:/; 3HayeHune YcnoBusi MaMepeHus
XapaKTepucTukKu B NPOBOASALLEM COCTOSIHUM
Unn MiMny/ibCHoe Hanpsbkere 8 B 1.75 | T;=25 °C; Ini=3140 A
OTKPbITOM COCTOSIHWUW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 0.928 T=T .
j= Tjmax,
r [VHaMmnyeckoe ConpoTMBIIEHNE B MOM 0.295 0.5 7 Iy < I+ < 1.5 7 Tray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C; Up=12 B;
I ToK BKNHOYEHUS, MaKC MA 1500 Umnynbc ynpasnexus: Ig=2 A;
tep=50 MKc; dig/dt>1 A/MKC
T;=25 °C;
Ly Tok yaepxaHus, Makc MA 300 Up=12 B; ypaBneHme pasoMKHyTO
Bnokupyrowme XxapakTepucTuku
MoBTOPSIOLMINCS MMNY bCHBIN
Lo T 06paTHbIN TOK M NMOBTOPSIOLLUIACA VA 150 Ti=T; max;
DRMy ZRRI MMMYNbCHBIA TOK B 3aKPbITOM Up=Uorm; Ur=Urn
COCTOSIHUM, MaKC
Kputnuyeckasi CKOpoCTb HapacTaHus 200, 320,
(dup/dt)er | HaNpsYKEHUS B 3aKPLITOM B/Mkc 200, 1000, | Tj=T; max;
1 1600, 2000, | Up=0.67"Upry; yNpaBneHue pasoMKHyTO
COCTOSIHUMU®, MUH 2500
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XapaKTepucTUKM ynpaB/ieHus

O 300 Tj= Tj min
Uer TNUpatoLLee NocTosiHHoe B 250 T,=25 °C
HanpshKeHVe yrpaBrieHusl, Makc 150 T=T Up=12 B; Ir=3 A;
: i= Tjmax o
OTNMpaloLLmMi NOCTOSIHHBIN TOK 400 1= Ty Cﬁs;gﬂ::;r e
IGT MA 250 Tj= 25 °C
yrpaBieHusi, Makc
150 Tj= Tj max
Uso HeoTnupatoLee NocTosiHHoe B 0.35 T=T) moxt
HanpsbKeHWe ynpaBeHusl, MUH
HeoTnmpatoLLmit NOCTOSIHHBIN TOK Up=0.67Uow;
Leo YDABEHMS, MUH MA 45.00 MOCTOSIHHBIV TOK YNpaBrieHus
AMHaMnuyecKkne XxapakTepucTuKu
tga BpeMs 3aep>XKku BKITIOYEHUS, MaKC MKC 1.25 T;=25 °C; Up=1500 B; Iw=I1ay;
di/dt=200 A/Mkc;
o BpeMsa BkntoyeHus MKC 8.00 Umnynbc ynpasnenus: Is=2 A; Us=20 B;
tep=50 Mkc; dig/dt=2 A/MKC
320, 400 dUD/dt=50 B/MKC; Tj=Tj maxy ITM=ITAv;
t BpeMsi BbIKNoYeHMs?, Makc MKC ! " | dir/dt=-10 A/mkc; Ur=100 B;
500 ] )
UD=0.67 UDRMI
Q 3apsia 06paTHOro BOCCTAHOB/EHUS, MK 3640
MaKC
Bpems 06paTHOr0 BOCCTAHOBEHMS Ti=Tymaxj Inw= Trav;
tr ! MKC 40 dir/dt=-10 A/MKc;
MaKC
O6paTHbI TOK BOCCTAHOBJIEHMSI Ux=100 B
I, P ccTa ' A 182
MaKC
TennoBble XapaKTepUCTUKHU
Ren 0.0180 [1ByXCTOpOHHEEe
e ' oXnaxaeHne
Regen TennoBoe ConpoTUB/IEHNE p-Nn °C/BT 0.039 MocTosiHHBLIN | OXnaxkaeHue co
nepexoa-Kopnyc, Makc TOK CTOPOHbI aHoAa
Rthjc-K 0.0324 OxnaxpeHue co
CTOPOHbI KaToAa
Renek Teniosoe conpoTBnenne kopryc- °C/BT | 0.0040 | MOCTOSHHbIN TOK
OXJlaauTeNb, MaKc
MexaHuuyeckue XapaKTepucTUKun
m Macca, mMakc r 540
D [nvHa nyTn ToKa yTeuku no MM 29.47
° MOBEPXHOCTM (monm)|  (1.160)
D [nvHa nyTn ToKa yTeuKn Nno Bo3ayx MM 1750
: T T Y| (aovim)| (0.689)
MAPKUPOBKA NMPUMEYAHUE

T 353 1000 28 A2 K2 VYXM2
1 2/ 3 4 5 6| 7

1. H13Kko4acTOTHbIV TUPUCTOP

2. KOHCTpYKTMBHOE MCMOMHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanps»KeHuio

5. Kputnueckas CKOpoCTb HapacTaHMs HanpshkKeHus B
3aKPbITOM COCTOSIHMM, B/MKC

6. 'pynna no BpemeHu BoikNtoveHus (dup/dt=50 B/MKC)

7. KnumaTtuyeckoe mcnosnHeHue ro NOCT 15150: ¥YXJ12, T2

1) Kputnyeckasi CKOpoCTb HapaCTaHMs HanpsKeHusl B
3aKPbITOM COCTOSIHUM

(dup/dt)eir, B/Mkc | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.D2

8341 (3.268)
max 875 (2,953) A
=
=l 451(2,008) DIA.
.
3| |
s
_;__—_!!:L i =
= ! S
S ' —
< 1 o~
= | 3
—
[\ J
e
435 (0138) O 3
both sides <
2
#51(2,008) 1A,
|
475 (0,167)
5“742@
=
&y S g~
§ ¢ ~
e
ya
iy

91,3 (0.051) DIA

7 (027)

Bce pasMepbl B MUIMMETpax (AroriMax)

Copepxaluasicss 3aecb MHhopMaLWs SBASETCS KOHMUAEHUMANBHOM 1 HAXOAMTCS MOJ 3aLUMTOM aBTOPCKMX Npas.
B MHTepecax yny4lleHns kauectsa npoaykumu, AO «MpoTOH-DNEKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSTb MH(OPMALMOHHbIE ICTbI 6e3
YBEAOMEHMS.
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Puc. 1 — lNpepenbHana BONbT — aMNepHana XapaKTepucTuka
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Transient thermal impedance - Z‘hjc, K

0.001
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~0.0001 0.001 0.01 0.1 1 10 100

Puc. 2 — 3aBMCUMOCTb NEPEXOAHOro TENJI0BOro CONPOTUBAEHUS Ziwic OT BpeMeHu t

AHanuTuyeckas 3aBUCUMOCTb nepexo,clHoro TennoBoro COI'IpOTVIBJ'IeHVIFI nepexon — KOpI'IYC!
" / !
zZ,. = Z Rl1-e " ]
i=l |

Fne i =110 N, N — 4nCNO CYMMUPYIOLLIMXCS S/IEMEHTOB.

t = NpoAOMKUTENBHOCTb MMMY/IBCHOrO HarpeBa B CeKyHAaX.
Zwic = TennoBoe conpoTMBIIEHME 3a Bpems t.

R;, ti = pacyeTHble KoahMLMEHTbI, NpUBEAEHHbIE B Tabnuue

MoCTOSAHHbIN TOK, ABYCTOPOHHEE OXJ1TaXXAEHUE

i 1 2 3 4 5 6
R, K/W 0.009241 0.006037 0.001231 0.001054 0.0003396 0.00009575
Ty, S 0.9673 0.04967 0.002733 0.07734 0.001638 0.0002248

MoCTOSAHHbIN TOK, OXNnaXXaeHne Co CTOPOHbI KaToAa

i 1 2 3 4 5 6
R, K/W 0.01318 0.009281 0.006055 0.001018 0.001535 0.0001182
T, S 9.745 1.028 0.05591 0.03732 0.002468 0.0002687

MOCTOAAHHBIN TOK, OXNna>xaeHne Co CTOPOHbl aHOAa

i 1 2 3 4 5 6
R, K/W 0.02041 0.009325 0.006949 0.0001252 0.001516 0.0001119
Ty S 9.752 1.065 0.05344 0.01407 0.002421 0.0002554

Mopaenb nepexofHOoro TenJIoBoro CONpoTuBJIeHUs nepexoa - kopnyc (cM. Puc. 2)
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10000

Recovared charge = Qrr=i, pC

1000

[Ty =1250°C
I = 1000 A

10

Commutation rate - difdt, Afps

T353-1000, 01-Feb-2019

100

Puc. 3 — 3aBUCMMOCTb MAaKCUMaAJIbHOIO MHTErpasibHOro 3apsaa o6paTHOro BOCCTaHOBJMIeHUSA Q.. OT
CKOpPOCTM cnafa TokKa dir/dt B OTKpbITOM COCTOSIHMM

10000

Recovared charge = Qrr, pC

1000

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

U Itm = 1000 A

T353-1000, 01-Feb-2015

10

Commutation rate - difdt, &/ps

100

Puc. 4 — 3aBMCMMOCTb MaKCMMaJIbHOIO 3apsifia 06paTHOro BOCCTaHOBJIEHUA Q;: OT CKOPOCTM cnaja
ToKa dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUM




1000

ITy=125°C
- Trw = 1000 A

T353-1000, 01-Feb-2019

100

Revarse recovery current - Irr, A

S o o ooy S - S S S St S

10

1 10 100
Commutation rate - difdt, A/ps

Puc. 5 — 3aBUCUMOCTb MAaKCUMaJIbHOro 06paTHOr0 TOKa BOCCTaHOBNeHuA I, oT ckopocTu cnaga
TOoKa dir/dt B OTKPbITOM COCTOSIHUMN

100

--------------------- bl LTy =125 0
H H H H H . H H H ._ Itw = 1000 A

T353-1000, 01-Feb-2015

Reverse recovary time - trr, ps

1[] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 10 100
Commutation rate - difdt, Afps

Puc. 6 - 3aBMCMMOCTb MAaKCMMAZIbHOIrO0 BpeMeHU 06paTHOro BOCCTaHOBJ/1eHUA t,, OT CKOPOCTK cnaga
ToKa dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUM
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5000

4000

T353-1000, 01-Feb-2019

3000

2000

1000

Mean on-state power dissipation — Pr¢av), W

© - angle of conduction Sinusoidal current waveforms
T T T

T
2000 2200

T
600 800 1000 1200 1600 1800

Mean on-state current — Irav), A

1400

Puc. 7 - 3aBMCMMOCTb NOTEPb MOLWHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOAHUM Irav
CUHycouaasibHOM (POPMbl NPU pPas3sIMUHbIX yriax nposoaumoctu (f=50 'y, AByXCTOpPOHHEEe oxNlaXaeHue)

6000

5000

53-1000, 01-Feb-2019

T3

3000

2000

1000

Mean on-state power dissipation — Pr¢av), W

1000

1500

2000

Mean on-state current — Iy, A

T
2500

© - angle of conduction Rectangular current waveforms
T T

T
3000

3500

Puc. 8 — 3aBUCMMOCTb NOTEPb MOLHOCTU Pray OT CpefHero Toka B OTKPbITOM COCTOSIHUM Itay
NPAMOYrosibHOW (hopMbl NPU passIMYHbIX yriax nposoguMmocty (f=50 Ny, ABYXCTOPOHHEE oXJIa)KAeHue)
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Puc. 9 — 3aBMCUMOCTb CpefiHero Toka B OTKPbITOM cOoCTosiHuU I;ay OT TeMnepaTtypbl kopnyca Tc ans
CUMHycouaasibHOM (pOpMbl TOKa NPU pasiMuHbIX yrnax nposoauMocty (f=50 Ny, ABYXCTOpPOHHee
oxsiaxpaeHue)

3500

3000
<

2500

T353-1000, 01-Feb-2019

2000
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Mean on-state current — 1, ,

1000

500

© - angle of conduction Rectangular current waveforms \ -
T T T T

25

35

45

55

6

5

75

Case temperature — T, °C

85

Puc. 10 - 3aBMCMMOCTb CpeiHEro TOKa B OTKPbITOM COCTOSIHUM I1ay OT TEMNEpPaTYpbl kopnyca Tc Ans
NPAMOYronbHO (hopMbl TOKa NP pa3NnyHbIX yriax nposoanmoctu (f=50 Ny, AByxcTOopoHHee

oxsiaxpaeHue)
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100

10
Pulse length — t,, ms

Puc. 11 — 3aBUCMMOCTb MAaKCUMaAJZIbHOW aMN/IUTYAbl YAAPHOro TOKa B OTKPbITOM COCTOSIHMMU Irsm M

3awmTHoro caktopa I’t oT AnMTEeNnbHOCTN MMNynbea t,

6T0Z-924-T0 ‘000T-£S€L

VY| ‘WSL] — Jua44nd 23e)S-Uo 9bng

100

10
Number of pulse — np

Puc. 12 — 3aBUCMMOCTb MaKCMMaJIbHOW aMNNNTYAbl YAAPHOIr0 TOKA B OTKPbITOM COCTOSAHUM Irsv OT

KoJZinyecTtBa nMnyJsibCoB N,
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