MPOTOH-3JIEKTPOTEKC

BbicoKkasi CTOMKOCTb K
3NEKTPOTEPMOLIMK/INPOBAHMIO

Hu3Kkune cratnyeckne u guHaMmyeckme noTepu

Pa3spaboTaH Ans NpoMbILLNIEHHOrO NPUMEHEHNS

Huszko4yacroTHbIN
Tupucrop
Tun T393-2500-52

CpeaHuin NpsiMoi TOK Itav 2500 A
MoBTOpsIOLLEECS UMMYNBCHOE HAMpPSHKEHNE B 3aKPbITOM U
COCTOSIHUN 4600 + 5200 B
MoBTOpsiOLLEECS UMMYNBCHOE 0BpaTHOE HanpshkeHne Urrm
BpeMs BbIK/IIOYEHWS tq 800 mKc
Uprm, Urrm, B 4600 4800 5000 5200
Knacc no HanpshkeHuto 46 48 50 52
T; °C -60 + 125
NPEJIEJBHO JOITYCTUMBIE 3HAUEHUS ITIAPAMETPOB
O603Ha4eHne N HanMeHoBaHWe napameTpa Miﬁ 3Ha4yeHne Ycnosusi n3mepeHus
MapameTpbl B NpoBOASLLEM COCTOSSHUMN
2500 T.=94 °C; ABYXCTOPOHHeEe oxnaxaeHue;
Ttav CpenHuit TOK B OTKPbITOM COCTOSIHUM A 3600 T.=70 °C; ABYXCTOPOHHeE oxnaxaeHue;
180 an. rpaa. cuHyc; 50 Ny
[encTBytoLMit TOK B OTKPbITOM T.=94 °C; ABYXCTOPOHHeEe oxnaxaeHue;
Irrms A 3925 ]
COCTOAHUN 180 an. rpaa. cuHyc; 50 'y
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIA
55.0 T=Tijmax | UMNYNbC; Up=Ur=0 B;
63.0 T;=25°C | UMnynbc ynpasneHus:
Ic=2 A; tep=50 Mkc;
o dig/dt=1 A/MKc
Ttsm YaapHbIN TOK B OTKPbITOM COCTOSIHUN KA 180 371, rpan. CHHYG; 60
(t,=8.3 MC); eamHNYHbIN
58.0 T=Tijmax | UMNY/bC; Up=Ur=0 B;
67.0 T;=25°C | UMnynbc ynpasnexus:
Ic=2 A; tep=50 Mkc;
dig/dt=>1 A/mMkc
180 an. rpaa. cuHyc; 50 Ny
(t,=10 MC); eanHNYHbIA
15125 T=Tijmax | UMNY/bC; Up=Ur=0 B;
19845 T;=25 °C | WmMnynbc ynpasnexus:
Ic=2 A; tep=50 Mkc;
2 . 2 13 dig/dt=1 A/MKc
It 3alWnTHbIN hakTop A°c10 180 311, rpag. oHyG; 60 ML
(t,=8.3 MC); eamHNYHbIN
13960 Ti=Tjmax | UMNYNbC; Up=Ur=0 B;
18625 T;=25°C | MIMnynbC ynpaBneHus:
Ic=2 A; tep=50 Mkc;
dig/dt>1 A/mkc
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Bnokupyrowme napamerpbl

MoBTOpSOWEECs UMMYNbCHOE T T <Tos
obpaTHoe HanpspkeHue ) jmn = ) mer )

Uprm, Urrm NOBTOPSIOLLEECS UMY IbCHOE B 4600+5200 | 180 an. rpaa. cuHyc; 50 ly;
HanpshKeHWe B 3aKPbITOM COCTOSIHUM YNpaBNieHne pasoMkHYTO
HenosTopsitoweecs MMnynbcHoe T T <Toos
obpaTHoe HanpsbkeHne u ) jmin = ) mee ) .

Upsm, Ursm HEMOBTOPSIOWLIEECS UMY ICHOE B 4700+5300 | 180 an. r.pap,. cnHyc; 50 Ty; eanHNYHbIN
HanpshKeHWe B 3aKpbITOM COCTOSIHUM UMYTIbC; YNPABNIEHNE PASOMKHYTO

Un U MocTosiHHOe obpaTHOE U MOCTOSIHHOE B 0.75Uprm | T5=T; maxs

br =R NpAMOE HarnpshkeHne 0.75UrrM | ynpaBneHve pasoMKHYTO

MapameTpbl ynpaBneHus

Tam MaKkcuMarnbHbIA NPSIMON TOK A 12
ynpaBneHus T=T.

MakcmanbHoe obpaTHoe 7 ymex

Urem B 5
HanpshkeHWe ynpaefeHus

P MakcmMarbHasa paccenBaemas BT 5 T;=T; max ANA NOCTOAHHOIO TOKa

¢ MOLUHOCTb MO YNpaBeHunto ynpaBfeHus

MapaMeTpbl NnepexknoyeHus
KpuTnyeckast CKopoCTb HapacTaHus Ti=Timax; Up=0.67Uprm; Im=2 I1av;

(dit/dt) it TOKa B OTKPbITOM COCTOSIHWM A/MKC 1000 Nmnynbc ynpaeneHuns: Ig=2 A;
(f=1 Hz) tep=50 MKC; dig/dt>1 A/mMKC

TennoBble NapaMeTpbl

Tstg TeMnepaTypa XpaHeHuUs °C -60+125

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

MexaHunuyeckue napameTpbl

F MoHTaxHoe ycunue kH 70.0 +90.0

2 50 B He 3axaTOM COCTOSIHUK
a YckopeHnue M/C
100 B 3axkaToOM COCTOSIHWM
XAPAKTEPUCTUKH
0O603HayYeHne N HaMMEeHOBaHWNE XapaKTEPUCTUKK Miild 3HayeHue Ycnosus n3MepeHns

XapaKTepucTUKM B NPOBOASILLIEM COCTOSIHUM

Uy NMnynbcHoe HanpshkeHne B B 2.10 T;=25 °C; I;y=6300 A
OTKPbITOM COCTOSIHUW, MaKe

Ur(ro) NoporoBoe HanpshXeHne, Makc B 1.00 TeT. .

JIMHaMU4ecKoe COMpoTUBIIEHNE B e <T <
T OTKPbITOM COCTOSIHUW, MaKC MOM 0.190 0.5 7 Iray < Ir < 1.5 7 Iray
T;=25 °C; Up=12 B;
I Tok BKJIIOYEHWS, MaKC MA 1500 Nmnynec ynpasneHns: Ig=2 A;
tep=50 Mkc; dig/dt>1 A/MKC
Tj:25 OC;

In TOK yAep»aHusi, MaKc MA 300 Up=12 B; ynpaBneH1e pasoMKHYTO

Bnoxkupyrowmne XxapakTepucTukm
[ToBTOPSAOLWMINCA UMMYSbCHBIN
06paTHbIA TOK U MNOBTOPSIFOLLMIACS T=T; maxs

Tor, Trgm UMMY/IbCHBIN TOK B 3aKPbITOM MA 300 Ub=Uprm; Ur=Urgm
COCTOSIHUW, MaKC
KpuTnyeckas CkopoCTb HapacTaHus TeT. .

(dvp/dt)eit | HanpsbkeHMs1 B 3aKPbITOM COCTOSIHUK, | B/MKC 1000 ) max .

MUH Up=0.67"Uprm; yNpaBneHne pasoMKHYTO
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XapaKTepucTUKM ynpaB/ieHus

OTnupatoLlee NocTosiHHoe >.00 T5= Tjmin
o Haﬂpgme:tle yrpaBieHms,, Makc B 3.00 T=25°C
' 2.00 Ti= Tjmee | U0=12B; =3 A;
500 ToT MOCTOSAHHBLIN TOK
7 " = limin | ynpaBnenus
for \(’)I:IFI;I::J?(}:-I”V-I‘: l/IMI-IaOK(é:To’;"-IHHM e MA 300 Tj=25°C
' 200 Ti= T max
HeoTnmpatowiee nocrosiHHoe .
Ueo HanpshkeHWe yrnpaBneHns, MyH B 0.35 T5=T; max;
H Y U Up=0.67"Upry;
Iep COTTMPAIOLLMM MOCTOAHBIA TOK MA 15.00 MOCTOSIHHbLIN TOK YNpaBieHns

ynpaBfieHns, MUH
AvHaMMyeckne XapaKTepUCTUKH

Tj=25 OC; VD=0-4'UDRJYII
tgd Bpems 3anep>Kkn BKIOUEHUS MKC 4.00 UMnynbC ynpaeneHns:

tq Bpems BbIK/IOUEHNS, MaKC MKC 800 dir/dt= lwA/

67V

3apaa 06paTHOro BOCCTAHOB/EHMS,

MKKn
Qr MaKc
2000 A;
Bpemsi 06paTHOro BOCCTAHOB/EHUS, .
tr MKC
MaKC
I Tok 06paTHOro BOCCTaHOBIIEHNS, A
™ MaKC
TensoBble XapaKTepucTuku
R [ByxCcTOpOHHEee
thic oxnaxnaeHue
R TennoBoe CONpOTMBAEHNE p-Nn MoCTOAAHHbIN OxnaxpaeHue co
thicA nepexoa-Kopnyc, Makc TOK CTOPOHbI aHoAa
OxnaxpaeHue co
Rerjck 0.0103 A
CTOPOHbI KaToAa
TennoBoe conpoTUBReHne KOopm ; N
Rihck P O? Y 1 °C/BT 0.0010 IMOCTOSIHHBIN TOK

OX/1aanTeNb, Makc
MexaHUuYecKne XapaKTepUCTUKH .

w Macca, Tvn r 2700

D, MM 62.09
(monm)|  (2.444)

D, 2'yTEYKU MO BO3AYXY MM 23.40
(aronm)|  (0.921)

FOTHBII TUPUCTOP

3 Cp&ﬂﬁmm TOK B OTKPbITOM COCTOSIHUK, A
4. Knacc no HanpsbKeHUIo
5. Knumatunyeckoe ncnonHenune no NOCT 15150: ¥YXN2, T




FTABAPUTHDIE PASMEPbDI

Tun kopnyca: T.G6
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Bce pasmepbl B MUNMMETpax (AtonMax)

Copepxaliasicst 3aecb UHGOPMaLMs SBASETCA KOHMUAEHUMANBHON U HAXOAMTCS NOJ 3alUUTOl aBTOPCKUX MpaB.
B MHTepecax yny4weHus kayectsa npoaykumm, 3A0 «[poTOH-INeKTPOTEKC» OCTaBASET 3a CO60M NPaBO U3MEHATb MHGOPMALMOHHbIE IUCTbI 63

YBEAOMIEHUSA.



T393-2500, 25-Mar-2013

QOrn-state current - IT’ kA

24

On-state voltage - VT, W

346

Fig 1 — On-state characteristics of Limit device

V, =A+B"i, +C-In(i, +1)+ D- i,

Analytical function for On-state characteristic:

Coefficients for max curves
Tj = 250C Tj = Tj max
A 1.131336 0.956898
B 0.148813 0.190428
C 0.119148 0.159131
D -0.081896 -0.109378

On-state characteristic model (see Fig. 1)
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_..Iasc o015k ;.

=3
s

Transient thermal impedance - Zlhic’ K

[=]

Time - t, ms

)

Fig 2 — Transient thermal impedance

DC Double side cooled

Zthjc :Zn:Rz‘ l_e_T
i=1

Where i = 1 to n, nis the number of terms in the series.

t = Duration of heating pulse in seconds.
Zvic = Thermal resistance at time t.

R; = Amplitude of py, term.
1; = Time-constatnt of ry, term.

L

i

Analytical function for Transient thermal impedance junction to case Z; for DC:

i 1 2 3 4 5 6
R;, K/W 0.002457 -0.003548 0.002909 0.0002069 3.51e-005 0.00364
T, S 1.062 0.005022 0.3787 0.0257 0.0003732 0.004916
DC Cathode side cooled
i 1 2 3 4 5 6
R; K/W 0.004458 0.002601 0.002763 0.0001806 0.0001224 3.094e-005
Ti, S 1.06 1.100 0.3794 0.0291 0.003057 0.0003374
DC Anode side cooled
i 1 2 3 4 5 6
R; K/W 0.006812 0.002637 0.002729 0.0001806 0.000122 3.069e-005
Ty S 1.06 1.131 0.3835 0.02886 0.003033 0.0003349
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Transient thermal impedance junction to case Z\;;c model (see Fig. 2)

Gate trigger voltage ‘VGT’ W

w

"'ijmm

T toT.

i min

jma

Tjmax

0.1

0z

03

0.4

05 0.6 07 0.8 0.8 1
Gate trigger current - oo, A

Fig 3 — Gate characteristics — Trig_ger limits

Gate voltage -VG, W

20

___ijmm

T toT.

imin 1 1 max|__:

______

______

Gate current - IG’ A

Fig 4 - Gate characteristics —Power curves
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Ta93-2500, 19-Mar-2013 Ta93-2500, 19-Mar-2013
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Ta93-2500, 19-Mar-2013
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Mean on-state power dissipation - FT(A\n‘ W
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4000
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Fig 9 — On-state power loss (sinusoidal current waveforms)
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Fig 10 — On-state power loss (rectangular current waveforms)
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CLRIHENIRL Q0GTCEEL

4000

3500

3000

2600

2000

Mean on-state current - IT(AV]’ A

1500

1000

a00

: ‘8 - angle of conduction Sinusoidal current wnvefonnsf' :
R e i o e e o e
30 40 50 B0 70 a0 a0 100 110 120

Case temperature - T, °C

o

Fig 11 — Maximum case temperature DSC (sinusoidal current waveforms)

CLRIHENIRL Q0GTCEEL

Mean on-state current - IT(AV]’ A

1__‘8 - angle of conduction Rectangular current waveforms

Lo Voo Vo Vo ‘

30 40 50 B0 70 a0 a0 100 110 120
Case temperature - T, °C

o

Fig 12 — Maximum case temperature DSC (rectangular current waveforms)
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T393-2500, 26-Mar-2013
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