Hu3kne anHaMmnyeckue notepu
Pa3BETBNIEHHbLIN YNPaBASIOWNIA 3NeKTpoa ANst
BbICOKMX CKOPOCTEN HapacTaHMsl TOKa

beicTpoaeicTBYOIIUA
Tupucrop
Tun Th173-1600-28

CpefHuii npsiMoOl TOK Itav 1600 A
MoBTOPSIOLLEECS UMMYTIbCHOE HaMpsKEHWE B u
3aKPbITOM COCTOSIHUM PR 2000 = 2800 B

MoBTOpAtOLLEecs UMMYbCHOE 06paTHOE HanpsXkeHne | Urgm

BpeMs BbIkO4EHMS tq 50.0, 63.0 Mkc
Uorm, Urem, B 2000 2200 2400 2600 2800
Knacc no HanpsixeHuto 20 22 24 26 28
T;, °C - 60+ 125
NPEAEJBHO JOITYCTUMBIE 3BHAYEHUS IAPAMETPOB
O603HayveHne 1 HaMMeHOBaHWE NapaMeTpa Mi't. 3HayeHne Ycnosus namepeHunst
MapameTpbl B npoBoASiLLIEM COCTOSIHUMN
1600 T.=95 °C; nBYXCTOPOHHEE OXNAXKAEHUNE;
Ltav CpeaHuit TOK B OTKPbITOM COCTOSIHUU A 2910 Tc=55 °C; oBYXCTOpOHHee oxnaxaeHue;
180 3n. rpag. cuHyc; 50 'y
[eiCTByOWMI TOK B OTKPbITOM Tc=95 °C; ABYXCTOPOHHEE OXNaxAaeHue;
Ltrms A 2512
COCTOSIHUM 180 3n. rpag. cuHyc; 50 'y
180 3n. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
37.0 Ti=Tijmax | MAynbc; Up=Ur=0 B;
43.0 T;=25 °C | UMnynbC ynpaeneHus:
IG:IFGM; UG:20 B; tGp=50
. MKC; dig/dt=1 A/MKkc
Ltsm YaapHbIV TOK B OTKPbITOM COCTOSIHUMU KA 180 37, rpan. CURYG;
t,=8.3 MC; eanHNYHBIN
39.0 Ti=Timax | MMNyNbC; Up=Ur=0 B;
45.0 T;=25 °C | UMnynbC ynpaBneHus:
Ie=TIrem; Us=20 B; ter=50
MKC; dic/dt=1 A/MKC
180 3n. rpaa. cvHyc;
t,=10 MC; eANHNYHBII
6800 Ti=T; max nmnynec; Up=Ur=0 B;
9200 T;=25 °C | IMnynbC ynpaBneHus:
IG=IFGM; Us=20 B; ter=50
) . N MKC; dic/dt=1 A/mMKC
It 3almnTHBIM hakTop A°c10 180 571, rpag, CUHYC;
t,=8.3 MC; eanHNYHbIN
6300 Ti=Timax | uMnynbc; Up=Ur=0 B;
8400 T;=25 °C | MnynbC ynpasneHus:
Ie=Irem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC




bnokupyrowme napamMeTpbl

MoBTOPSIOLLEECH UMMYSILCHOE T T <Tos
obpaTHoe HanpshxeHue 1 " s ame _

Ubrm, Ursm NOBTOPSIOLLEECS MMNYSILCHOE B 2000+2800 | 180 an. rpaa. cuHyc; 50 y;
HanpsbKeHUE B 3aKPbITOM COCTOSIHUM YNPaBeHNE pasoMKHYTO
HenoBTopstolLeecs MMMNYbCHOE T T T
0bpaTHOe HanpspKeHne e ) me o

Ubsm, Ursm HeﬁOBTopFHOLLl[;GCFI UMY SIbCHOE B 2100+2900 | 180 3n. rpafl. CUHYC; €AMHUYHBIN
HanpsXXEHWE B 3aKPbITOM COCTOSAHUM UMIYNIBC; YTPABNIEHNE PASOMKHYTO

Us. U MocTrosiHHoe obpaTHOEe M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;

br =R NPsSIMOE HarnpsHKeHne 0.6'Ugrm yNpaBfieHNE Pa3OMKHYTO

MapaMeTpbl ynpaBsieHUs

o MakcuMasibHbIi NPSMON TOK A 10
ynpaBneHns T=T.

MakcuManbHoe o6paTHoe o

Uram B 5
HanpsKeHVE ynpaBieHns

P MakcuManbHas paccevBaeMas Bt 8 T;=T; max ANSA NOCTOAHHOMO TOKA

¢ MOLLHOCTb MO YrpaB/ieHNIO yrpaBneHust
MapaMeTpbl NepeKIlUeHNs
T]=TJ max; UD=0-67.UDRM;
KpuTuyeckas cKopoCTb HapacTaHus Lz Lon
(dir/dt)eit TOKa B OTKPbITOM COCTOSIHUM A/MKC 2500 I/mnyn;é\/;lnpasneHwﬂ- .22 A Ue=20 B:
— - 16— 7 G— 7
(f=1 Hz) ter=50 MKc; dig/dt=2 A/MKC

TennosBble NnapaMeTpbl

Tetg TeMnepaTypa XpaHeHus °C -60 + 50

T; TeMnepaTypa p-n nepexoaa °C - 60+ 125

MexaHUuecKue napaMeTpbl

F MoOHTaXxHoe ycunue KH 40.0+50.0

a YckopeHue M/C? 50 B 3axaToM COCTOSAHUMU

XAPAKTEPUCTUKHA
O603HaveHne U HaMMeHOBAHUE XapaKTePUCTUKU ME;:,; 3HayeHue Ycnoeus nsmMepeHus

XapaKTepuCcTUKM B NMPOBOASILLEM COCTOSIHMMN

U, MMnynbcHOE HanpsiXeHve B B 226 T,=25 °C; Im=5024 A
OTKPbITOM COCTOSIHUW, MaKC

Ur(ro) NoporoBoe HanpskeHne, Makc B 1.40 T=T -

j= Vjmaxy

r [nHamnyeckoe ConpoTMBIIEHUE B MOM 0.200 0.5 7 Ly < I < 1.5 7 Tay

OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C;

Iy Tok yaep)KaHusi, MaKc MA 1000 UJD=12 B: yripaBeHite pasoMkHyTO

BaoKMpyOLWMEe XapaKTEPUCTUKHN
MoBTOPSOLMINCS UMMNYbCHBIV

Lo T 06paTHbIN TOK M MOBTOPSIOLLMICS VA 300 T5=T; max;

DRMy R MMMY/IbCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Urgm
COCTOSIHUW, MaKC
Kputuueckas ck Tb H HUSA

(dup/dt)it HapI'IpFI)Kee(I:-i:FI I;: 3Z?<(;ilT0MapaCTa B/MKC 200, 320, | T,=T;max;

o i 500, 1000 | Up=0.67Uprm; YNpaBneHue pasoMKHyTO
cocTosiHUM®, MUH




XapakTepucTuku ynpassieHUs

O 500 Tj= Tj min
Usr TNUpatoLLee NoCcTosiHHOe B 3.00 T,=25 °C
HanpsHKeHWe yrpaB/ieHusl, Makc Up=12 B: I,=3 A:
2.00 T]= T] max I_I ! ° '
OTnMpatoLWwmi NOCTOSHHbIN TOK 200 = Ty Y"?lg-arg’ﬂ":*I:::I;'/I e
Ier MA 300 Tj=25°C
ynpaBfieHusl, MaKkc
200 Tj= Tj max
Ueo HeoTnupatoLee nocTosiHHoe B 0.35 T=T, ma;
HanpskeHue yrnpasfeHns, MUH
HeoTnupatowwmin NOCTOSAHHBIN TOK Up=0.67Uow;
Leo YIDABIEHMS], MUH MA 15.00 MoCTOSAHHBLIM TOK yrpaBneHus
AnHaMnueckne xapaKTepucTuKm
ta BpeMsi 3aaep>XKn BKITHOYEHUS, MaKC MKC 1.06 T;=25 °C; Up=1500 B; Im=Iray;
250, 3.20 di/dt=200 A/MKc;
tat Bpems BK/ItoYeHMS? MKC 4' 00’ 6' 30’ Umnynbc ynpaenenus: Is=2 A; Us=20 B;
RS tep=50 MKC; dig/dt=2 A/MKC
50.0, 63.0 | dup/dt=50 B/mkc; | T1=Timax Im= Imay;
3) dir/dt=-10 A/MKc;
t Bpems BbikntoveHMs>, Makc MKC Ux=100 B:
63.0, 80.0 | duo/dt=200 B/MKS; | Uy=0.67Unen
Qn 3aa?<gn 06paTHOro BOCCTaHOBNEHWS, KK 1550
Ti=Tjmax; Im=1600 A;
£ Bpems 06paTHOro BOCCTAHOBIIEHMS, MKC 10.0 die/dt=-50 A/MKC;
MaKC
Ur=100 B
Tok 0bpaTHOro BOCCTaHOBNEHUS,
Lim A 310
MaKC
TennoBble XapaKTEPUCTUKHN
Rin 0.0085 [lByXCTOpOHHEe
thie ' oxnaxaeHve
Rien Tennosoe conpoTUBAEHNE p-n °C/BT 0.0187 MocTosiHHbIN OxnaxgeHue co
nepexoa-kopnyc, Makc TOK CTOPOHbI aHoAa
R 0.0153 OxnaxaeHue co
ek ' CTOPOHbI KaToAa
TennoBoe conpoTMBEHNE KOpMYyC- o .
Rinck OXTALUTEND, MAKC C/BT 0.0020 MOCTOSIHHBIN TOK
MexaHnuyeckne xapakTepmucTuKu
w Macca, Makc r 1210
D [nvHa nyTn ToKa yTeuku no MM 27.37
s MOBEPXHOCTY (monm)|  (1.077)
D [JnvHa NyTy ToKa yTeYKn no Bo3ayx MM 16.00
i v T VXY | (moitm)| (0.629)
MAPKUPOBKA NMPUMEYAHME
T6 173 1600 28 A2 B3 | 'M4 yxn2 | " KpuTuyeckas cKOpOCTb HapacTaHWsi HaMpsKEHWs B
1 2 3 4 5 6 7 8 3aKPbITOM COCTOSIHWM
1. BbICTpOﬂel‘;ICTBYI'OLLI,VII‘;I TMpUCTOp 0O603HayeHne rpynnebl P2 K2 E2 A2
2. KOHCTPYKTUBHOE MCMOJTHEHME (dup/dt)cit, B/MKC 200 | 320 500 | 1000
3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A »
4, Knacc no HanpspKeHuio Bpems Bk/toYeHns
5. Kputnueckaa ckopocTb HapacTaHWs HamnpsXXeHns B O603HayeHue rpynnsl |~ M4 K4 H4 C4
3aKPbITOM COCTOSIHWM tot, MKC 2.50 | 3.20 | 4.00 | 6.30
6. 'pynna no BpemeHu BoikNtoHveHuns (dup/dt=50 B/MKC)
7. 'pynna no BpeMeHu BKIOYEHNS %) BpeMs BblkoHeHns (dup/dt=50 B/MKC
8. Knumatnueckoe ncnonHenmne no MOCT 15150: YXJ12, T2 | | O6osHayeHue rpynmbl E3 C3
tq, MKC 50.0 63.0




FABAPUTHbBIE PASMEPbI

Tun kopnyca: T.F1

114,541 14,508/

max 8107 (4,213) OIA

280 (3 149) DIA

10059
|

710276
213 (0051 DA

475 107187)
218 (0071 DA

= S
R —
ey (\
S § g
S T 7

835 (0138) DA §

both sides <

©n

280 (3 149) DA

Bce pa3mepbl B MUnnMeTpax (atonMax)
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Puc. 1 — BosibT — aMnepHasi XapaKTepuCcTukKa B OTKPbITOM COCTOSIHUMN

AHanutnyeckast hyHKUNUS BONbT — aMMNepHON XapaKTepUCTUKN B OTKPbITOM COCTOSIHUM:
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(cM. Puc. 1)

— aMMNepHOI XapaKTEPUCTUKN B OTKPbITOM COCTOSIHUU

Mopaenb BOJIbT




01—

001 —

0.001 |-

Transient thermal impedance - Zlhjc’ KAN

0.0001 —

0.00001
0.0001

0o

1

100

Puc. 2 — lNepexoaHoe TeNJI0BOE CONMPOTUBJIEHUE

AHanuTUyeckas 3aBUCMMOCTb MNEepPEXOAHOro Ten0BOro CONpOTUBEHUS NeEpexos — Kopryc:

Zye = iRi[l —e
i=1

Foe i=1to n, n— 41CNO CyMMUPYIOLLMXCS 3/IEMEHTOB.

t= NpoAO/DKUTENBHOCTb MMMYNbCHOIO HarpeBa B CEKyHAAX.

Znic = Tennosoe conpoTueneHune 3a Bpems t.

R, 1i = pacyeTHble K03 dUuUMeHTbl, NpUBeaAeHHbIe B Tabnumue.

MOCTOSAHHbBIN TOK, BYCTOPOHHEE OX/IaXXAEHNE

T,

f)

i 1 2 3 4 5 6
R, K/W 0.00007989 0.002973 0.0005936 0.000846 0.00005975 0.003948
Ty S 1.688 0.06219 0.002329 0.138 0.0003243 0.9533
MOCTOSIHHBIN TOK, OX/TaXAEHWE CO CTOPOHbI aHO1a
i 1 2 3 4 5 6
R, K/W 0.01013 0.004062 0.0009401 0.002853 0.0005963 0.00005641
Ty S 9.747 1.058 0.1304 0.06179 0.002313 0.0003013
MOCTOSAAHHBIN TOK, OXNTaXAEHWE CO CTOPOHbI KaToaa
i 1 2 3 4 5 6
R, K/W 0.006619 0.004034 0.0008595 0.002956 0.0005965 0.00005689
Tiy S 9.744 1.025 0.1394 0.06237 0.002318 0.0003037

Mopaenb nepexogHoro TenJioBoro CONpoTuBJieHna nepexoa - kopnyc (cM. Puc. 2)
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Puc. 4 — MakcuManbHbiii 3apag 06paTHOro BoccraHoBsieHus, Q.- (no FOCT 24461, xopaa 25%)
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Commutation rate - di/dt, A/us
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Commutation rate - di/dt, A/ps

Puc. 6 — MakcuMmanbHoe BpeMsi 06paTHOro BoccraHosnenus, t.. (no FOCT 24461, xopaa 25%)




Mean on-state power dissipation — PT( VY w
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Puc. 7 - 3aBMCMMOCTb NOTEPb MOLYHOCTU Pray OT CpeAHero npsaMoro Toka Irav cMHycomnaanbHoi (popMbl
npyu pasnauyHbix yrnax nposogumoctu (f=50 Ny, ABYCTOpOHHEe oxna)kaeHune)
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| © - angle of conduction Rectangular current waveforms
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Puc. 8 — 3aBMCMMOCTb NOTEPb MOLWHOCTU Pray OT CpEAHEro NpsiMoro Toka I;ay MpPAMOYrosibHOM (pOpMbI
npy pa3nuyHbix yranax nposogumoctu (f=50 'y, AByCTOpOHHee oxna)kaeHue)
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Puc. 9 — 3aBMCMMOCTb CpefHero npsaMoro Toka Iav OT TeMnepaTtypbl kopnyca Tc AN CUHYCcOMAANbHOM
¢opmMbl TOKa Npu passiMyHbIX yriax nposogmMmoctu (f=50 Ny, [BycTopoHHEe oxnaXkaeHue)

5000

4500

N
o
o
o

3500

3000

TF173-1600, 21-Dec-2018

2500

2000

Mean on-state current — 1, \, A

1500

1000

500

25

© - angle of conduction Rectangular current waveforms | | o000 |
T T T T T

35

45

55

65 75 85 95 105 115 125

Case temperature — T, °C

Puc. 10 - 3aBMCMMOCTb CpeHero npsaMoro Toka Iray OT TeMnepaTtypbl kopnyca Tc A4n NpAMOYroJibHOMU
¢opMbl TOKA NpU pasnunyHbiX yrnax nposogumoctu (f=50 'y, [1BycTtopoHHee oxnaxaeHme)




100

125 °C

S;¥ ‘%I — Joyoe) Aojes

TF173-1600, 21-Dec-2018
-t -t — - ————f ————— - — - — 4 - — —+ — T

-1

JWSL

v T —uadund 33e3s-uo abuns

100

10
Pulse length —t, ms

p

’t XapaKTEepUCTUKH

apHbie n I

Puc. 11 — MakcuMarsnbHble ya

8T02-22A-T¢C ‘009T-££T41

JWSL.

A

T T T T T T T T T
I I I I I I I I I
i B el Htd i Bl el et St s Sty N
I I I I I I I I
\\\\\\\ L e e e
I I I I I I I I
\\\\\\\\ FH4 -+ -+ -+ - - =4 - == =4 - - - - - — — =
I I I I I I I I
I I I I I I I I
I | - - - -~ "\ rr{4-"r-Fr-trT-"-"-r-"-"*T- - - - t- - - - - - -~
I I I I I I I I
I I I I I I I I
-_——- - - - - - i o e B o R e e B
I I I I I I I I
I I I I I I I I
I I I I I I I I
— == —-H - Rl e ot IR T I R R e B i TR
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
\\\\\\\\\ -+ -k -4+ - - - -4 - == =4 - — - - — — — =
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
P _ e _ _ _ L J_ L _L_1__-__41____1________
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
S T e S S
I I I I I I I I
I I I I I I I I
S I T e e e et i B H
I I I I I I I I
- - - 4--—---"—-"—-"—-"-"+t4-"ft*t-rr-"t*t-—-"FF-"—-—"4-"—-—"—-—-—+t-—-—-—- - - - -
I I I I I I I I
I I I I I I I I
i Il i Bl Sl el St ity Bttty N
I I I I I I I I
I I I I I I I I
\\\\\\\\\ r4-trtr-Fr-t-~"F-—-tT- - - -t~ - - === ==
I I I I I I I I
I I I I I I I I
I I I I I I I I
\\\\\\\\\ L e e e e (e
I I I I I I I I
I I I I I I I I
I I I I I I I I
I I I I I I I I
\\\\\\\\\ +r{4-+-r—t+t-—"Fr-——-—4-=-—-—-+-—-—-—-—-—- - -
I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
\\\\\\ 4 - — |-+ d—+ - -+ - - = -4 - - = -+ - - - - - - - =
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
I I I I I I I I I
o —
—

I — U.1nd 3)e)s-uo 9b.INg

100

10
Number of pulse — n

p

Puc. 12 — MakcuMarsibHble yaapHble XapaKTepUCTUKHN
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