MPOTOH-3JIEKTPOTEKC

N Hu3kouyacTOTHBIN
Bbicokas CTOMKOCTb K
3N1EKTPOTEPMOLIMK/IMPOBAHNIO Tupucrop
Hu3kue cTtatnyeckne n guHaMmyeckme notepu Tun T393-3200-44
Pa3paboTaH Ans NpOMbILLNEHHOO NPUMEHEHUS
MakcuManbHo AonyCtuMbin CpeAHNN TOK B OTKPbITOM Tray 3200 A
COCTOAHUN
ﬂOBTOpﬂIOLLlGECFI MMNYbCHOE HaMNps>XeEHNE B 3aKpbITOM U
COCTOSIHUY i 3800...4400 B
MoBTOpsitoLeecs MMNynbCHoe obpaTHOe HamnpshkeHue Ugrm
BpeMs BbikNOYEHMS tq 800 Mkc
Uory, U, B 3800 4000 4200 4400
Knacc no HanpshkeHuto 38 40 42 44
T;, °C —60...+125

IMPEAEJBHO JOITYCTUMBbIE 3HAYEHUSA TAPAMETPOB

En.

0603HaYeHNe M HaMMEHOBaHWE NapaMeTpa Vam

3HaueHme | Ycnosusi usMepeHus

MapameTpbl B NpOBOASILLEM COCTOSSHUMN

32(5 T.=86 °C; oBYXCTOPOHHEE OXNAXAEHUE;
3992 T.=70 °C; OBYXCTOPOHHEE OXNaXXAEHME;
180 an. rpaa. cuHyc; 50 'y

MakcuManbHO AOMNYCTUMbIN CPeaHU
TOK B OTKPbITOM COCTOSIHUM

>

ITAV

|

T.=86 °C; oBYXCTOpPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y

[JeicTBytOWMIA TOK B OTKPLITOM

I
TRMS COCTOSIHUM

| A 5024

| 180 3n. rpaj. cuHyc;
t,=10 MC; eaAnHNYHBII
60.0 Ti=T; max nmnynec; Up=Ur=0 B;
69.0 T,;=25 °C | VImnynbcC ynpaBnexus:
Is=2 A; ter=50 MKc;
dig/dt>1 A/Mkc

I YAapHbIA TOK B OTKPbITOM COCTOSIHUA KA
oM hap P 180 3n. rpaa. cuHyc;

t,=8.3 MC; eaAnHNYHbI
63.0 Ti=T; max nmnynec; Up=Ur=0 B;
72.0 T,=25 °C | VImnynbc ynpaBnexus:
Ic=2 A; tee=50 MKc;
dig/dt>1 A/Mkc

180 3n. rpaa. cuHyc;
t,=10 MC; eaAnHNYHBIV
18000 T=Timax | MAYNLC; Up=Ur=0 B;
23800 T;=25 °C | MImnynbC ynpaBneHus:
I6=2 A; tep=50 MKc;
dig/dt>1 A/Mkc

IZ 1 AZ 1 3
t 3aWuTHBIA NoKa3aTeNb c10 180 371, rpaf. CHYC;

t,=8.3 MC; eaAnHNYHbI
16400 T=Tjmax | UMAYNLC; Up=Ur=0 B;
21500 T,;=25 °C | VImnynbc ynpaBnexus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/Mkc
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Bnokupyowme napameTpbl

MNoBTOpsOLEecs UMMNyNbLCHOE

Tymin< Tj <Tj max;
obpaTHOE HanpsKeHWe s ) me

Uprm, U B 3800...4400 . . ; ;
orRM, Urrm MOBTOPSIOLIEECS UMMYTbCHOE 180 3n. rpaa. cuHyc; 50 u;
HanpsbKEHUE B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
HenoBTopstoLeecs UMrynbLCHoe
06paTHO£ Hall:ll-lpﬂ)l(eHMe Z Timo< Ty <T;mas;
Upsw, U B 3900...4500 : "
psM; Ursm HEMOBTOPSIOLIEECS UMAYIbCHOE 180 an. r_pan. CUHYC; €AMHWUYHbIV
HanpskeHWe B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PASOMKHYTO
Us. U MocTosiHHOe obpaTHOEe 1 NOCTOSIHHOE B 0.6'Uprm T5=Tjmax;
Dy VR

npsMoe HanpshkeHne 0.6'Ursm yrnpaBieHNe Pa3oMKHYTO

MapamMeTpbl yripaBneHus

MakcMasbHbIi NPSMON TOK

Tram A 12
yrnpasneHus T=T.
MakcuManbHoe obpaTHoe e
Uran HanpshkeHWe ynpasneHust B >
Pe MakcumanbHasa paccenBaeMas BT 5 T;=T; max 4N NOCTOSHHOIO TOKA
MOLLHOCTb MO YMnpaBAeHnIo ynpasneHus
MapameTpbl nepeksiroueHnst
KpuTnyeckast ckopoCTb HapacTaHus Ti=Tjmax; Uo=0.67"Uprm; Itm=2 Iray;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUU A/MKC 1000 Wmnynec ynpaenenns: Io=2 A;
(f=1 Hz) tee=50 MKC; dig/dt>2 A/MKC
Tennosble napamMeTpbl
Tsig TemnepaTtypa XpaHeHUs! °C —60...+50
T; Temnepatypa p-n nepexoaa °C —60...+125
MexaHnuyeckue napameTpbl
F MoHTaXKHoe ycunue KH 70.0...90.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTHUKH
O603Ha4YeHne 1 HauMeHOBaHVE XapaKTEpPUCTUKN VIEBLI\II;. 3HayeHne YcnoBusa nsMepeHus
XapaKTepucTUKM B NPOBOASALLLEM COCTORHUM
Unm MMnynbcHOe HanpshkeHne B B 1.80 T;=25 °C; Im=6300 A

OTKPbITOM COCTOAHUU, MaKC

Ur(ro) MoporoBoe HanpskeHue, Makc B 0.95

JnHaMmueckoe corpoTUBEHNE B
OTKPbITOM COCTOAHMN, MaKC

Ti=Timax;

r MOM 0.150 057 Irav < Iy < 1.5 7t Iy

T;=25 °C; Up=12 B;

I TOK BKHOUEHUS, MaKC MA 1500 UMmnynec ynpasnexus: Ic=2 A;
ter=50 MKC; dig/dt=1 A/MKc
Tj=25 OC;

Iy TOK yaepxaHusi, Makc MA 300

Up=12 B; ynpaBneHne pazoMKHYTO

BnokMpyioLuLe XapaKTepucTMKmu

MoBTOPSAOLWMIACA UMY TLCHBIN
06paTHbIN TOK U MOBTOPSAOLLMIACS VA 300 T5=T; max;

NMMY/bCHBIA TOK B 3aKPbITOM Up=Uobrm; Ur=Urrm
COCTOSIHMM, MaKC

IDRM, IRRM

KpuTunyeckasi CKOpoCTb HapacTaHusi
(dup/dt)cit HanpsHKeHUsl B 3aKpbITOM B/MKkc
COCTOAHUNY, MUH

500, 1000, Tj=Tj max;
1600 Up=0.67"Uprm; YNpaBfeHNE Pa3oMKHYTO




XapaKTepuCcTUKM ynpaB/ieHus

OTnupatoLLiee NOCTOSHHOE 5.00 T5= T min
Uar Hanp;||3>|<e|-L|li1e ynpaBneHusi, MaKc B 3.00 T;=25°C
' 200 | Ty=Tymae | Y=12B; =34
500 T=T [MOCTOSIHHBIN TOK
Z n = limin | ynpaBneHus
Ier OJH::;;U;:MMZ?(CCTOQHHHM TOK A 300 T= 25 °C
ynp ’ 500 T=To
Ueo HeoTnupatoLlee nocTosiHHoe B 0.35 =T, o
HanpskeHne yrnpasfeHusl, MUH
H Y > UD=0.67'UDRM;
Ieo €0TMMPAIOLLMI MOCTOSIHHBIA TOK A 15.00 ToCTOHHA TOK ypaBnesys

ynpaBneHna, MnH

AvHaMnueckme xapakTepucTuku

T;=25 °C; Up=1500 B; Im=Iay;
di/dt=200 A/mMKc;

tod BpeMs 3aaep)KKu BKITHOYEHMS, MaKC MKC 3.50 MRy ypasneHns: Te=2 A; Us=20 B;
tep=50 MKc; dig/dt=2 A/MKC
dup/dt=50 B/MKC; Ti=Tjmax; Im=3200 A;
t BpeMsi BbIKNoYeHMs?, Makc MKC 800 dir/dt=-10 A/mkc; Ur=100 V;
UD=0.67 VDRM
Qn 32||3<2n 06paTHOro BOCCTaHOB/EHNS, MK 9000
Bpemsi 06paTHOro0 BOCCTAHOBNEHMS Ty=T;mai Im=1000 A;
tr P P ! MKC 90 dir/dt=-5 A/MKc;
MaKc
06 S Ur=100 B
I, paTHbIN TOK BOCCTAHOBJIEHMS], A 200
Makc
TennoBble XapaKTEPUCTUKHN
_ [ByxcTopoHHee
Rinje 0.0057 oxnaxaeHue
Reven TennoBoe conpoTuBieHWe p-n °C/Br 0.0125 MoCTosIHHbIN OxnaxaeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rthjc-K 0.0103 OXﬂa)K[I,EHMe co
CTOpOHbI KaToaa
Rece TennoBoe CONpOTUBIEHME KOpMyC- °C/BT 0.0010 MOCTOSHHBIN Tok

oxnagnTenb, MakcC

MexaHn4ecKne XapaKTepucTukm

m Macca, Makc r 2720

D [nvHa nyTn ToKa yTeukn no MM 62.09
s MOBEPXHOCTU (aonm)|  (2.444)

D [nvHa nyTn TOKa yTeYKW No BO3AYyXY MM 2340
@ (aroiim)|  (0.921)

MAPKWUPOBKA NMPUMEYAHME

T 393 3200 44 A2 B2 VX2 1 Kputunyeckas CKOpoCTb HapacTaHWs Hanps>KeHWs B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUMN

1. HM3Ko4acToOTHbIN TUPUCTOP
2. KOHCTPYKTVBHOE UCMNONMHEHME

3. CpeaHwit TOK B OTKPLITOM COCTOSIHUM, A (duo/dt)er, B/MKC 500 1000 1600
4. Knacc no Hanpsi»KeHuto ,
5. Kputuueckasi CKOpoCTb HapacTaHUsl HANpsXKeHUsl B ) Bpemst BbiktoyeHns (dup/dt=50 B/mkc

3aKpbITOM COCTOSIHMM, B/MKC
6. 'pynna no BpemMeHu BoiktoveHuns (dup/dt=50 B/MKC)
7. KnumaTtuueckoe ncnonHexnme no NOCT 15150: YX/12, T2

tq, MKC 800




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 MUIMMETPaxX (aAroriMax)

Copeprxallascsa 3aecb MHbopMaLms SBISETCS KOHMUAEHUMANbHOW U HAaXOAUTCS NMOJ 3aLUMTON aBTOPCKMX Mpas.
B vHTepecax ynyulleHns Kayectsa npoaykumumn, AO «MpoTOH-DNEKTPOTEKC» OCTABASET 3@ COB0M NPaBO U3MEHSATb MHMOPMALIMOHHBIE NIUCTHLI 6e3
YBEAOMSIEHMS.



TI93-3200, 21-May-20132

(On-state current - II’ kA

On-state voltage - VT, A%

Puc. 1 — lNpepenbHas BONbT — dAMri€pHasa XapaKTepucTtuka

AHanuTnuyeckasi yHKUMS NpefenbHON BONLT — aMNepHOM XapaKTePUCTUKM:

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

KoachdmumeHTbl ans rpadvka
Tj = 25°C Tj = Tj max
A 1.020448 0.914423
B 0.125599 0.158820
C 0.164566 0.219790
D -0.137520 -0.183667

_M_gnénb npeaenbHOi BONbLT — aMNepHoW xapakTepuctukm (cm. Puc. 1)
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CSCO.0103KW] |

D.

Trangient thermal impedance - zlhjc’ KA

&

)

4 1 I R N A

Time - t, ms

Puc. 2 — 3aBMCMMOCTb N€PEXOAHOro TENJICBOro CONPOTUBIEHUSA Ziic OT BpeMeHu t

AHanuTnyeckast 3aBUCUMOCTb nepexoaHoro TerI0BOro ConpoTmnBiEHNA nepexo] — Kopnyc:
n — !
rl
Zyo=D.R|1-e
i=1

Foe i=1to n, n— 4ncnNo CyMMUPYIOLIMXCS! 3/1EMEHTOB.
t = NpoAOMKUTENBHOCTb UMMYNBCHOIO Harpesa B CeKyHAax.
Zivic = TennoBoe conpoTusneHve 3a Bpems t.
R;, 1i = pacyeTHble K03 dUUMEHTDI, NpUBEAEHHbIE B Tabnumue.

MOCTOSIHHbIV TOK, ABYCTOPOHHEE OXJIaXAEHME

i 1 2 3 4 5 6
R, K/BT 0.002457 -0.003548 0.002909 0.0002069 3.51e-005 0.00364
Ty, C 1.062 0.005022 0.3787 0.0257 0.0003732 0.004916

MOCTOAHHbIN TOK, OXNaXXAEHNE CO CTOPOHbI aHOAA

i 1 2 3 4 5 6
Ri, K/BT 0.006812 0.002637 0.002729 0.0001806 0.000122 3.069e-005
Ty C 1.06 1.131 0.3835 0.02886 0.003033 0.0003349

MOCTOSIHHBbI TOK, OXNnaXXAeHNe CO CTOPOHbI KaToAda

i 1 2 3 4 5 6
R, K/Bt 0.004458 0.002601 0.002763 0.0001806 0.0001224 3.094e-005
Ty, C 1.06 1.100 0.3794 0.0291 0.003057 0.0003374

Mopesnib nepexofHoro TenJI0Boro CONnpoTuBIeHUs nepexopn - kopnyc (cm. Puc. 2)
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from Ti min ¥

Gate trigger voltage 'VGT’ W

0 01 02 0.3 0.4 05 06 o7 08 09 1

Gate trigger current - Lo, A

Puc. 3 — BonbT — amMnepHas xapaK_'re_E_ucﬁma uenu ynpasJieHusa

T. to T,

jmin jmax|

Gate voltage -VG, N

Gate current - IG’ A

Puc. 4 — BonbT — aMnepHasa xapakTepucTuka uenu ynpasseHms — KpuBbie MOLHOCTHU
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T393-3200, 23-May-2013

Y

Tatal recovered charge 'Orr-i e
=]

1’ 10’ 10
Comrmutation rate - dildt, Afps

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOro 3apsafa 06paTHOro BOCCTaHOBJIEHUA Q.. OT
CKOpOCTH cnafa Toka dir/dt B OTKPbITOM COCTOSIHUMU

33200, 20-May-2013

T34

rr"’LC

[=]
£

Recoversd charge - O

N 1 1 1 1 1 1 1 1
10 | | | | | | | |
1P 10' 10
Commutation rate - difdt, Afus

Puc. 6 — 3aBMCMMOCTb MaKCMMaJIbHOIro 3apsifia 06paTHOro BOCCTaHOB/IEHUA Q. OT CKOPOCTH cnaga
ToKa dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN
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TI93-3200, 21-May-2013

LA
m

o

[=|

Reverse recovery current -1

10! i i i i [ N i i i i I N
10 10! 10
Comrmutation rate - di‘dt, A4us

Puc. 7 — 3aBUCMMOCTb MaKCUMMaJIbHOIr0 06paTHOIro TOKa BOCCTaHOBJIeHUs I OT ckopocTM cnapa
Toka dir/dt B OTKPbITOM COCTOSAHUN

T393-3200, 20-May-2013

Reverse recovery time -l", us
=

1o ' 10
Cornmutation rate - difdt, Afps

Puc. 8 - 3aBUCMMOCTb MAaKCUMaNIbHOIO BpeMeHU 06paTHOro BOCCTaHOB/IeHUs t.: OT CKOpOCTH cnapa
TokKa dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN
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14000

T39F3200 21-May-2013

12000

10000

aoo0

6000

Mean or-state power dissipation - PT(AV}’ W

4000

2000

--r--{® - angle of conduction Si i forms|----

4000

hean on-state current - | A

TIAV)*

Puc. 9 - 3aBMCMMOCTb NOTEPb MOLLHOCTU Pray OT cpal-la'o TOKAa B OTKPbITOM COCTOSIHUMU Iray
CUHycomaanbHOWU (POpMbl NPU pa3NnYHbIX yraax nposoaumoctu (F=50 Ny, AByXCTOpOHHEe oxJiaXaeHne)

%10

TIIF3200 21-May-2013

Mean on-state power dissipation - PT(AV]’ W

__|l® - angle of conduction Rectangular current waveforms| |

0 1000 2000 3000 4000 5000 BO00 7000 8000
Mean on-state current - IT(AV)’ A

Puc. 10 — 3aBMCMMOCTb NOTEPb MOLWHOCTU Pray OT CPeAHEro Toka B OTKPbITOM COCTOSAHUM Irav
NPSAAMOYrosibHOW (hOPMbI NP pasnnUHbIX yraax nposoammocTty (f=50 'y, AByxXCTOpOHHEE OXJIAaXKAEHNE)
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5000 |

TI93-3200 21-May-2013

4000

3000

tean on-state current - IT(AW A

2000

1000 H

RS PRVRY [ SN N U DU EORPY UPROr PUR NOUPRY SN PUPUE TSR SR SRR TP A

E--|e - angle of conduction Sinuseidal current waveforms
30 40 a0 60 70 a0 S0 100 110
Case temperature - T, Pic;

=]

Puc. 11 — 3aBMCUMOCTb CPEAHEro TOKa B OTKPbITOM COCTOSIHMM Ity OT TeMnepaTypbl kopnyca Tc ans
CMHYycouaanbHOM hopMblI TOKa NpM pas3siMuHbIX yriax nposoaumoctu (f=50 'y, AByxcTopoHHee
oxnaxsageHune)

8000 =

7000

TIO3200 20-May-2013

5000

5000

4000

Mean on-state current - IT(AW’ A

3000

2000

1000

_|® - angle of conduction Rectangular current w:weforms‘

a0 40 50 =]

[=]

Case temperature - T, °C

Puc. 12 - 3aBUCMMOCTb CpeaHero Toka B OTKPbITOM COCTOSIHMM I1ay OT TEMNEpaTypbl kopnyca Tc ans
NpAMOYronbHoi ¢hopMbl TOKa NPMU pas/IMYHbIX yraax nposogaumoctu (f=50 'y, AByXCTOpOHHee
oxniaXkaeHue)
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4 7033200, 1M 2013 4
10 T T T T - T T T T T s L

B R EELEE LT T B LR EEEE G- q------ Fommmmm e m g m -

Nwwm«w

Safaty factor - 121, kAZs

Surge on-state current - ITSM’ ks

ClPev - ]
eV 067V o,

Pulse length - tp, ms

Puc. 13 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNNNTYAbl YA3aPHOro TOKa B OTKPbITOM COCTOSAHUM Iy M
3awmTHoro gakropa I’t oT anvTenbHOCTM MMNynbca t,

T393-3200, 21-May-2013

Surge on-state current - ITSM’ kA

10 i i i i i [ i i i i i [
10" 10’ 0
Murnber of pulses - n,

Puc. 14 — 3aBUCMMOCTb MaKCMMaNlbHOW aMNJIUTYAbl YAAPHOI0 TOKa B OTKPbITOM COCTOSAHUM Iism OT
KOJInuecTBa UMNYJIbCOB h,
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