MPOTOH-3JIEKTPOTEKC

Bbicokas CTOMKOCTb K
3NEKTPOTEPMOLIMK/TMPOBAHMIO

Hu3kune cratnyeckne n agMHaMmm4yeckue noTepu

PaspaboTaH A/15 NPOMBbILLIEHHOrO NPUMEHEHWS

HuskouyacToTHbIN
Tupucrop

Tun T393-3600-36

CpeaHuit NpsiMoit TOK Lrav 3600 A

MoBTOpSIOLLEECS UMMYNIBCHOE HaNpPsXKeHWe B 3aKPbITOM Uorn \NY |
cocToAHum 3000...3600 B

MoBTOpSstOWEECS MMNYNbCHOE 06paTHOE HanpsHKeHue Urrm

Bpemsa Bbikto4eHMS t, 630 MKC

Uorv, Ura, B 3000 3200 3400 | 3600

Knacc no HanpspkeHuio 30 32 34 36

T;, °C —60...+125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TAPAMETPOB

O603Ha4eHne 1 HauMEHOBaHWE NapaMeTpa

En.

U3M.

3HayeHve |

MapameTpbl B NPOBOASLLEM COCTOSIHUMU

I
™w TOK B OTKPbITOM COCTOSIHUM

MakcvMasnbHO A0MYCTUMbIA CpeaHNit

3600
4540

YcnoBus nsmepeHus

T.=86 °C; oBYXCTOPOHHEE OXNaXKaeHue;
T.=70 °C; oBYXCTOPOHHEE OXNaXAeHue;
180 an. rpag. cuHyc; 50 'y

[eiCTBYIOLLMNIA TOK B OTKPbLITOM

I
TRHS COCTOSIHWM

Irsm YAapHbIV TOK B OTKPLITOM COCTOSIHUM

5652

T.=86 °C; AByXCTOPOHHEE OXnaXKaeHue;
180 an. rpaa. cuHyc; 50 'y

72.0
83.0

180 3n. rpag. cuHyc;
t,=10 MC; eANHUYHBII
nmnynesc; Up=Ur=0 B;
UMnynbC ynpaenexus:
Is=2 A; tep=50 MKc;
dig/dt>1 A/mMKc

Tj:Tj max
Tj=25 OC

76.0
87.0

180 3n. rpag. cnHyc;
t,=8.3 MC; eanHNYHBbIN
nmnynesc; Up=Ur=0 B;
UMnynbC ynpaenexus:
Is=2 A; ter=50 MKc;
dig/dt>1 A/Mkc

Tj:Tj max
;=25 °C

It 3almTHbLIV NokasaTesnb

25900
34400

180 3n. rpag. cnHyc;
t,=10 MC; ANHUYHBII
nmnynesc; Up=Ur=0 B;
UMnynbC ynpaeneHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/Mkc

Tj=Tj max
Tj=25 °C

A’c10’

23900
31400

180 3. rpaa. cuHyc;
t,=8.3 Mc; eanHNYHbIN
umnynec; Up=Ur=0 B;
NUMnynbC ynpasneHus:
Is=2 A; tep=50 MKc;
dig/dt>1 A/mMkc

Tj=Tj max
Tj=25 °C
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Bnokupyowme napamMmeTpbl

MoBTOpStOLLEECS UMMNYSIbCHOE T < To<Ts
obpaTHoe HanpshxeHne 1 e e ame _
UDRM, Urrm NOBTOPSIOLLEECS UMMYNBCHOE B 3000...3600 | 180 31. rpaa. CUHYC, 50 rLl,,
HanpsbKeHUE B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS! UMY ICHOE B |3100...3700 | 180 an. r.pan. CWHYC; €AVHUYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YTPABNIEHNE PASOMKHYTO
Us. U MNMocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R npsMoe HanpshkeHue 0.6'Ursm yrnpaBieHNe Pa3oMKHYTO
MapamMeTtpbl yripaBsieHust
Lo MaKCcMManbHbIA NPSMON TOK A 12
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpshKeHVe ynpaBieHust
P MaKkcuManbHasi pacceMBaeMas BT 5 T;=T; max ANSA NOCTOSAHHOIO TOKA
¢ MOLLHOCTb MO YNpaBieHMIo yrnpaBsfieHust
MapameTpbl nepeksiroueHnst
Kputnyeckasi CKOpoCTb HapacCTaHus Ti=T;max; Uo=0.67"Uprm; Irm=7200 A;
(dir/dbt) e TOKa B OTKPbITOM COCTOSIHUM A/MKC 1000 NmMnynbc ynpasneHus: Ic=2 A;
(f=1 Hz) tep=50 MKC; dig/dt>2 A/MKC
Tennosble napamMeTpbl
Tsg TemnepaTtypa XpaHeHUs! °C —60...+50
T; TemnepaTtypa p-h nepexoaa °C —60...+125
MexaHuuyeckue napameTpbl
F MoHTa)kHoe ycunue KH 70.0...90.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTHUKH
O603HaYeHNEe U HaMMEHOBAHME XapaKTEPUCT KN ME;I: 3HayeHne YcnoBusi M3mepeHus
XapaKTepucTMku B NPOBOASALLEM COCTORHNUM
Unm MmMnynbcHoe HanpsihXeHne B B 1.70 T,=25 °C; Iny=6300 A
OTKPbITOM COCTOSIHWW, MaKC
Ur(ro) Moporosoe HanpskeHue, Makc B 0.90 T=T .
= 1jmax,
r [VHaMnyeckoe ComnpoTMBIIEHNE B MOM 0.110 0.5 7 Irny < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C; Up=12 B;
I TOK BKJTIQYEHUS, MaKC MA 1500 Umnynbc ynpaBnenus: Ig=2 A;
ter=50 MKC; dig/dt=>1 A/MKC
Tj=25 OC;
Iy TOK yAepKaHNs, Makce MA 300 Up=12 B; ynpaBneHne pasoMKHYTO
BNOKMpYHOLLME XapaKTEPUCTUKHU
MoBTOPAOLWMIACA UMY TLCHBIN
Lo T 06paTHbIN TOK M MOBTOPSIOLWMIACA VA 300 T5=Tj max;
Q MMMY/ILCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Uram
COCTOSIHUM, MaKC
Cndtin | vanprcenm s sacputon | g | 5001000, | T=T
DIt b 1600 Up=0.67"Uprw; YNpaBieH1e pasoMKHYTO
COCTOSIHUK®, MWH




XapaKTepucTUKM ynpaB/ieHus

OTnupatoLLee NocTosHHOE >.00 5= Tymn
Uer Hanpgmekﬁl;e ynpaBsneHus, Makc B 3.00 T=25°C
’ 200 | T=Time | U0T12Bi =34
=00 T T MOCTOSAHHBIN TOK
3 o 5= Tjmin ynpaBneHus
- OI:IFH::}?;U;:MMHaOK(;‘:TOﬂHHbIM TOK VA 300 Ty= 25 °C
ymp ’ 200 | T= Ty
Ueo HeoTnupatoLee NoCTosiHHOE B 0.35 T=T, o
HanpskeHne yrnpasieHus, M1H
H o < UD=0.67'UDRM;
Leo €OTNMPAIOLLI MOCTORHHBIM TOK MA 15.0 MOCTOSIHHBIN TOK yrpaBfieHus

ynpaBneHna, MUH

AvHaMunuyeckme xapakTepuCcTuku

Tj=25 OC; Up=1500 B; Im=Iray;
tod Bpems 3agepxxkun, Makc MKC 3.00 MMnynbc ynpaenenus: Ig=2 A;
ter=50 MKc; dig/dt>2 A/mkc

dup/dt=50 B/MKC; Ti=T;max; Irm=1000 A;

tg Bpems BbIKNOUeHUsI?, MaKc MKC 630 dig/dt=-10 A/mMKC; Uz=100 B;
UD=0.67 UDRM
Q 3ZpK2A 06paTHOro BOCCTAHOB/EHWS, Mk 2000
BpeMsi 06paTHOr0 BOCCTaHOBIEHMS] T=T; mag In=1000 A;
to P P " | Mke 68 dir/dt=-5 A/MKC;
MaKc
O6paTHbI TOK BOCCTAHOBEHUS Ux=100 B
I, P ' A 205
MaKC
TensoBble XapaKTepUCTUKN
Reye 0.0057 [IByXCTOpPOHHEE
oxnaxaeHve
R Tennosoe conpoTUBEeHUe p-n SC/BT 0.0125 MocTosiHHbIN OxnaxgeHue co
nepexoa-Kopnyc, Makc TOK CTOpPOHbI aHoAa
_ OxnaxpaeHue co
Rth]c—K 0.0103 CTOPOHbI KaToaa
Rinck Tennosoe conpotuenenue kopnyc: °C/BT | 0.0010 MOCTOSHHbIV TOK

oxXlagnTenb, MakC

MexaHn4yecKkne XxapaKTepucTuKm

m Macca, makc r 2700

D [nvHa nyTn ToKa yTeukn no MM 62.09
s MOBEPXHOCTK (monm)|  (2.444)

D [nunHa nyTn ToKa yTeYKW rno Bo3ayxy MM e
: (monm)|  (0.921)

MAPKWPOBKA NMPUMEYAHME

T 393 3600 36 A2 C2 YXm2 1 KpUTH4eckas CKOPOCTb HapacTaHUsi HanpsKeHNs B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUU

1. HM3KOYaCTOTHBIN TUPUCTOP
2. KOHCTpYKTVBHOE MCMOMHEHME
3. CpeaHuii TOK B OTKPbITOM COCTOSIHMM, A (duo/dt)er, B/MKc 500 1000 1600
4. Knacc no Hanps»XeHuio

5. Kputnueckast CKOpoCTb HapacTaHMs HanpshkeHus B
3aKPbITOM COCTOSIHMM, B/MKC

6. M'pynna no BpemMeHu BbiktoUveHns (dup/dt=50 B/MKc)

7. KnumaTtunueckoe ncnonHernne no NOCT 15150: YX12, T2

tq, MKC 630




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.G6

F mar 4150 (5.905) O
= #100 (3937) 0iA
oy
oy o, ‘
T
‘«s; c ‘ D §
5 D] I T =
= C [ p] oy
o p) C &
=) C 3 - D] B!
C b}
L J
A58 (0.138) it =
both sides =
bt
2100 [3937) oA

28 (011

81,3 {0,051} A/

67 (0.245)

Bce pasMepbl B MUIIMMETpax (ArovMax)

CouepmaLuaﬂcsl 34ecb VIHCbOpMaU,VIﬂ ABNSAETCA KOHq:)VI,ClEHU,VIaJ'IbHOl‘;I N HaXoAWTCS MOA 3aLLMTON ABTOPCKKUX Mpas.
B MHTEpEeCax yny4leHna KavyecTBa npoaykuuu, AO <<npOTOH-3}'IeKTpOTeKC>> OCTaBnsIeT 3a coboi npaBo U3MEHATb MHCbOpMaLI,MOHHbIe NnCTbI 6e3
yBEAOMJIEHUA.



T393-3600, 25-Oct-2013

On-state current - IT’ kA

On-state voltage - Vo %

35

Puc. 1 — lNpepenbHas BOJILT — aMNEPHas XapaKTEPUCTUKA

Analytical function for On-state characteristic:

V,;=A+Bi;+C-In(i;+1)+D-/ iy

KoadduumeHTbl ans rpadvka
Tj = 250C Tj = Tj max
A 0.852713 1.112428
B 0.116208 0.092643
C 0.193655 0.144998
D -0.152139 -0.113913

Moaenb npeaenbHOW BOJIbT — aMNEepHOi xapakTepuctukm (cM. Puc. 1)

2022-Anp-21 v0.2 © Proton-Electrotex MHbopMaLmoHHbIi Jinct T393-3600-36
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o,

Transient thermal irmpedance - Zm].c, Lt

o,
b

10 I I I I i Lo liiid
1’ 10 10 N 10t 10
Time - t, ms

Puc. 2 — 3aBMCMMOCTb NMEPEXOQHOrO TENJIOBOIrG CONPOTUBIEHUS Ziic OT BpeMeHu t

AHanuTn4yeckas 3aBUCMMOCTb NnepexoaHOro Ten/1I0BOro CoOnpoTnBAEHNUA Nepexo] — Kopnyc:
n _t
7
Zye =2 R|1-e
i=1

loe i=1to n, n— 4nCcnNoO CYMMUPYIOLLMXCS! S/TIEMEHTOB.
t = NpoAoMKUTENBHOCTb MMMYNBCHOIO Harpesa B CeKyHAax.
Zihvjc = TennoBoe conpoTUBeHve 3a Bpems t.
R;, ti = pacyeTHble KoahdULMEHTbI, NpUBEAEHHbIE B Tabnuue.

MOCTOSIHHbIN TOK, IBYCTOPOHHEE OXJIaXAEHWE

i ) 2 3 4 5 6
R, K/W 0.002457 -0.003548 0.002909 0.0002069 3.51e-005 0.00364
Tiy S 1.062 0.005022 0.3787 0.0257 0.0003732 0.004916
MOCTOSHHBIN TOK, OX/1aXAEHNEe CO CTOPOHbI KaToAa
i 1 2 3 4 5 6
R, K/W 0.004458 0.002601 0.002763 0.0001806 0.0001224 3.094e-005
Ty S 1.06 1.100 0.3794 0.0291 0.003057 0.0003374
MOCTOSIHHBIN TOK, OX/1aXAEHWE CO CTOPOHbI aHOAa
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

Mopenb nepexofHoro TeNJIOBOro CONpoTUBJIEHUs nepexon - kopnyc (cm. Puc. 2)
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from i min to T] max

"YT]-

Gate trigger voltage 'VGT’ b4

0 0.1 0.2 0.3 0.4 05 0.6 oz 0.8 0a 1
Gate trigger current - lr, &

Puc. 3 — BonbT — aMnepHas xapagTeBucrmca uenu ynpasieHus

20

T] from Ti min 10 Ti max

Gate voltage -V'G, Y

Gate current - IG’ A

Puc. 4 — BonbT — aMnepHas XxapakTepucTuka uenu ynpasneHmss — KpusBbie MOLL{HOCTHU

2022-Anp-21 v0.2 © Proton-Electrotex MHbopMaLmoHHbIi Jinct T393-3600-36 CcTpaHuua 7 u3 12




T393-3600, 23-0ct-2013

Total recovered charge AQ"_i, |,LC
=)

1’ 10’ 10
Comrutation rate - dildt, Afps

Puc. 5 — 3aBMCMMOCTb MaKCMMasZIbHOIr0 MHTErpasibHOro 3apsiaa 06paTHOro BOCCTaHOBNEHUA Q... OT
CKOpOCTH cnajaa Toka dir/dt B OTKPLITOM COCTOSIHMM

T393-3600, 23-0ct-2013

Recovered charge AOW, |_LC
=)

1 i i i i I N i i i i I N
lig 10’ 10
Commutation rate - difdt, Aus

Puc. 6 — 3aBMCMMOCTb MaKCUMalbLHOr 0 3apsifia 06paTHOro BOCCTaHOBJIEHUA Q. OT CKOPOCTU cnaja
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMU

2022-Anp-21 v0.2 © Proton-Electrotex MHbopMaLmoHHbIi Jinct T393-3600-36 cTpaHuua 8 u3 12




TI93-3600, 23-0ct-2013

m’

o

=]

Reverse recovery current -1

10 10’ 10
Commutation rate - di/dt, AfLs

Puc. 7 — 3aBUCMMOCTb MAaKCMMAJZIbHOIO 06pPaTHOro TOKa BOCCTaHOBJ1IeHusA I, OT CKOpPOCTU cnaga
Toka diz/dt B OTKpLITOM COCTOSAHMMU

U e

TIFI600, 23 0ct-2013

=]

Reverse recovery time -t , ps

! 1 1 1 [ 1 1 1 T

1’ 10! 10°
Commutation rate - difde, Afus

Puc. 8 - 3aBMCMMOCTb MaKCMMaJIbHOIO BPpEMeHU 06paTHOro BoccraHoBsieHUA t,: OT ckopocTu cnaga
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUU

2022-Anp-21 v0.2 © Proton-Electrotex MHbopMaLmoHHbIi Jinct T393-3600-36 cTpaHuua 9 u3 12




16000

14000

73033600 25-Ock-2013

12000

10000

8000

BO00

Mean on-state power dissipation - pT(A\d]’ W

4000

2000

_.{--|& - angle of conduction Sinuso|

idal current waveforms|.___

2000 3000 4000

Mean on-state current - IT{A\H' A

5000

G000

Puc. 9 - 3aBMCMMOCTb NOTEPb MOLYHOCTU Pray OT cpe_m-lgro TOKA B OTKPbITOM COCTOSAHUM Iray
CUHYycouaasnibHOW (pOpMbI NPU Pa3NINUHLIX yriiax nposogumoctu (f=50 'u)

in

| 73933600 25 Oct2013

Wean on-state power dissipation - PT(AV)’ W

045

" @ - angle of conduction Rectangular current waveforms|[

2000

3000 4000 4000 G000

Mean on-state current - IT(AV)' A,

7000

8000

9000

Puc. 10 — 3aBUCUMMOCTb NOTEPb MOLLHOCTU Pray OT CpeAHEro ToKa B OTKPbITOM COCTOSIHMM Iray
NPAMOYrosibHOM hopMbl NMPU passIMYHbIX yraax nposogumocty (f=50 I'y)
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5000 H

T393-3600 25-0ck-2013

5000 H

=
fl
=
=]

3000

Mean on-state current - IT(AV}’ A

2000 1

1000 |=

JE__B - angle of conduction Sinuseidal current wnveformsl..

Lo L Cr o e T Lo I R L L o '

30 40 a0 B0 70 80 30 100 110 120
Case temperature - T, °C

Puc. 11 — 3aBMCMMOCTb CpeAHero Toka B OTKPbITOM COCTOSIHUM I;av OT TeMnepaTypbl kopnyca Tc Ansa
CcuHycomaanbHOW (hopMbl TOKA NpM pasniMyHbiX yrnax nposogumoctu (f=50 Ny)

a0 )

H

£2013

T393-3600 25-Ocf

5000

7000 3

6000

5000 |+

4000 H

ean on-state current - IT(A\n‘ A,

3000

2000 H

1000 H

|a - angle of conduction Rectangular current waveforms|
Lo e L e IR R L L L !
30 40 a0 B0 70 a0 a0 100 10 120
Case temperature - T, °C

Puc. 12 - 3aBMCUMOCTb CpeiHEero Toka B OTKPbITOM COCTOSIHUM I1av OT TEMNepaTypbl kopnyca Tc ana
NpsSAIMOYroJibHO# (pOPMbl TOKa NPY pasNNUHbIX yraax nposoaumocTtyu (f=50 I'y)
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TI93-3600, 23-0ct-2043
1000 ! ! L ! ! O A g

Surge on-state current - ITSM’ kA
=]
o
Safety factor - I:'l, kals

24 =
V=06V

]
i I 1
Pulse length - tﬂ, ms

10
10

Puc. 13 — 3aBMCMMOCTb MaKCMMaJIbHOM amnnuTynbl_yn_apHoro TOKa B OTKPbITOM COCTOSIHUM Irsm M
3awmTHoro cgaxropa I’t oT 4/IMTeNnbHOCTU MMnysbea t,

TI93-3600, 23-0ct-2013

Surge on-state current - ITSM‘ [

10 i i i i A T T i i i i N N T
10’ 100
MNumber of pulses - n,

Puc. 14 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNIMTYAbl YAAPHOI0O TOKa B OTKPbITOM COCTOSIHUM Irsv OT
KOJINYEeCTBa UMIYJILCOB N,
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