MPOTOH-3JIEKTPOTEKC

N Hu3ko49acTOTHBIN
Bbicokas CTOMKOCTb K
3N1EKTPOTEPMOLIMKITMPOBAHUIO Tupucrop
Hu3kue cTtatnyeckne n guHaMmyeckme notepu Tun T393-3600-36
Pa3pa60TaH Ang rnpoMbILNEHHOIo NpUMEHEHUA
MaKcMManbHO A0MYCTUMbIN CPEAHWIA TOK B OTKPbITOM T 3600 A
COCTOSIHUU
MoBTOpsitOLLEEC MMMNYSIbCHOE HaMpsXKEHWE B 3aKPbITOM U
COCTOSIHUY i 3000...3600 B
MoBTOpStOLLEECS UMMNYSIbCHOE 06paTHOE HanpsiXXeHne Urrm
BpeMs BbikNOYEHMS tq 630 MKC
Uprm, Urrm, B 3000 3200 3400 3600
Knacc no HanpspkeHuio 30 32 34 36
T;, °C —60...+125
NPEJAEJBHO JONMYCTUMBIE 3BHAYEHUSA TAPAMETPOB
O603Ha4yeHne 1 HaMMeHOBaHMe napameTpa ME3£|:";. 3Ha4yeHne | Ycnosus nsmepeHus
MapameTpbl B NPOBOASALLEM COCTOAHUMN AV
. . 3600 T.=86 °C; oBYXCTOPOHHEE OXNAXAEHUE;
Itav MakcumanbHo AoMyCTUMbIN CpeaHNK A 4540 T.=70 °C; OBYXCTOPOHHEE OXNaXXAEHME;
TOK B OTKPbITOM COCTOSIHUM | 180 1. rpa. CuHyC; 50 MLy
[eiCTBYIOLLMNIA TOK B OTKPbLITOM | T.=86 °C; OBYXCTOPOHHEE OXnaXKaeHue;
Ttrms A 5652 _
COCTOSIHUM AW 180 an. rpag. cuHyc; 50 'y
| 180 3n. rpaj. cuHyc;
t,=10 MC; eaAnHNYHBII
72.0 Ti=Timax | WMNYNbC; Up=Ur=0 B;
83.0 T,;=25 °C | VImnynbcC ynpaBnexus:
Is=2 A; ter=50 MKc;
I y . A dic/dt=1 A/Mkc
TSM [apHbI TOK B OTKPLITOM COCTOSIHWM 180 371, rpaf. CHYC;
t,=8.3 MC; eaAnHNYHbI
76.0 Ti=Timax | WMAYNLC; Up=Ur=0 B;
87.0 T,=25 °C | VImnynbc ynpaBnexus:
Is=2 A; tep=50 MKc;
~ \ dig/dt>1 A/Mkc
180 3n. rpaa. cuHyc;
t,=10 MC; eaAnHNYHBIV
25900 Ti=Timax | WMAY/LC; Up=Ur=0 B;
34400 T;=25 °C | MImnynbC ynpaBneHus:
I6=2 A; tep=50 MKc;
I’t 3alnTHbIA NokasaTesb Ac10’ dig/dt21 A/mkc
180 3n1. rpaa. cuHyc;
t,=8.3 MC; eaAnHNYHbII
23900 T=Tjmax | MMNYNbC; Up=Ur=0 B;
31400 T;=25 °C | ImnynbC ynpasneHus:
Ic=2 A; ter=50 MKC;
dic/dt>1 A/MKC
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Bnokupyowme napameTpbl

MoBTOpStOLLIEECS UMMNYSIbCHOE T T <Tos
0bpaTHoe HanpsixeHne 1 s T ame _
UDRM, Urrm NOBTOPSIOLLEECS MMMYTbCHOE B 3000...3600 | 180 3n. rpaa. CUHYC, 50 rLl,,
HanpsbKEHUE B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B |3100...3700 | 180 an. r.paq. CUHYC; €AVHNYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PASOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T;max;
br =R npsMoe HanpshkeHne 0.6'Ursm yrnpaBieHNe Pa3oMKHYTO
MapamMeTpbl yripaBneHus
Lo MaKCcMManbHbIA NPSMOM TOK A 12
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MaKkcuManbHasi pacceMBaeMas BT 5 T;=T; max ANA NOCTOSAHHOrO TOKA
¢ MOLLHOCTb MO YNpaBieHMIo yrnpaBsfieHust
MapameTpbl nepeksiroueHnst
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;max; Uo=0.67"Uprm; Irm=7200 A;
(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
Tsg TemnepaTtypa XpaHeHUs! °C —60...+50
T; Temnepatypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napameTpbl
F MoHTaXKHoe ycunue KH 70.0...90.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTHUKH
O603HaYeHNe N HaMMEHOBAHME XapPaKTEPUCTUKM ME;I: 3HayeHune YcnoBusi MaMepeHus
XapaKTepucTMku B NPOBOASALLEM COCTOAHNUM
Unm MmMnynbcHoe HanpsiXeHue B B 1.70 T,=25 °C; In=6300 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MoporoBoe HanpskeHue, Makc B 0.90 T=T .
j= 1jmax,
r [VHaMmnyeckoe ComnpoTMBIIEHNE B MOM 0.110 0.5 7 Iy < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C; Up=12 B;
I TOK BKJTKOYEHMS, MaKC MA 1500 Umnynbc ynpaBnenus: Is=2 A;
ter=50 MKC; dig/dt=1 A/MKc
Tj=25 OC;
Iy TOK yAepKaHNA, Makce MA 300 Up=12 B; ynpaBneHne pasoMKHYTO
BNOKMpYHOLLME XapaKTEPUCTUKHU
MoBTOPSAOLWMIACA UMY TLCHBIN
Lo I 06paTHbIN TOK U MOBTOPSAOLLMIACS VA 300 T5=T; max;
Qe MMMY/IbCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Uram
COCTOSIHUM, MaKC
Cundtie | vanpmcen s saputon | g | 5001000, | T
DIt b 1600 Up=0.67"Uprw; YNpaBiEHME pa3oMKHyTO
COCTOSIHUM®, MWH




XapaKTepuCcTUKM ynpaB/ieHus

OTnupatoLLiee NOCTOSHHOE 5.00 T5= T min
Uar Hanp;?x(e:;e ynpaBneHus, MaKc B 3.00 T;=25°C
' 200 | Ty=Tymae | Y=12B; =34
500 T=T [MOCTOSIHHBIN TOK
Z n = limin | ynpaBneHus
- OJH::;;U;:MMZ?(CCTOQHHHM TOK A 300 T= 25
ynp , o |
Ueo HeoTnupatoLee NocTosiHHoe B 0.35 —
HanpsHKEHWE YNpaBNeHUs, MUH
H Y A UD=0.67'UDRM;
Leo coTVIpaIoLi MOCTORHHBIA TOK MA 15.0 MOCTOSIHHbIN TOK YNpaBieHus

ynpaBneHna, MnH

AvHaMnueckme xapakTepucTuku

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

dup/dt=50 B/MKC; Ti=T;jmax; Im=I1ay;

tg BpeMs BbIKNOYEHMS?, MaKC MKC 630 dig/dt=-10 A/mMKC; Uz=100 B;
UD=0.67 UDRM
Q 3apsa 06paTHOro BOCCTAHOB/IEHMS, MK 2000
MaKc
Bpemsi 06paTHOr0 BOCCTAHOBIEHMS] T=Tima Inu=1000 A;
to P P " Mke 68 dir/dt=-5 A/MKC;
MaKc
O6paTHbI TOK BOCCTAHOBEHUSA Ux=100 B
I, P ' A 205
MaKC
TensoBble XapaKTEPUCTUKH
Reye 0.0057 [IByXCTOpPOHHEE
oxnaxaeHue
R Tennosoe conpoTuBeHne p-n 5C/BT 0.0125 MoCTOSAHHBIN OxnaxgeHue co
nepexoa-Kopnyc, Makc TOK CTOpPOHbI aHoAa
_ OxnaxaeHue co
Rth]c—K 0.0103 CTOPOHbI KaToza
Rinck Tennosoe conpotuenerie kopryc: °C/BT | 0.0010 MOCTOSIHHbIN TOK

oxXnaauTenb, Makc

MexaHn4yecKkne XxapaKTepucTuKm

m Macca, makc r 2720

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

D [nunHa nyTn ToKa yTeYKn rno Bo3ayxy MM 23.40
: (moim)|  (0.921)

MAPKWUPOBKA NMPUMEYAHUE

T 393 3600 36 A2 C2 YXm2 1 KpUTH4eckas ckopoCTb HapacTaHUst HanpshkeHNs B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUN

1. HM3KQUYaCTOTHBIV TUPUCTOP
2. KOHCTpYKTVBHOE MCMOSHEHME
3. CpeaHuii TOK B OTKPbITOM COCTOSIHUM, A (duo/dt)er, B/MKC 500 1000 1600
4. Knacc no Hanps»XeHuio

5. Kputnueckast CKOpoCTb HapacTaHus HanpshkKeHus B
3aKpbITOM COCTOSIHMM, B/MKC

6. Mpynna no BpeMeHu BbiktoYeHUs (dup/dt=50 B/MKC)

7. KnumaTtunueckoe mcnonHexne no NOCT 15150: YX/12, 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 MUIMMETPaxX (aAroriMax)

CouepmaLuaﬂcsl 34ecb VIH(bOpMaLlVIFI ABNAETCA KOHq:)VI,CI,eHLlVIaﬂbHOVI N HaXoAWTCS MOA 3aLUTOoN ABTOPCKKUX Mpas..
B MHTEpEeCax yny4lleHna KadyecTBa npoaykuuu, AO <<npOTOH-3J'IEKTpOTEKC>> OCTaBnsIeT 3a cobol NnpaBo U3MEHATb MHCbOpMaLI,MOHHbIe NIUCTbI 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+B-ip+C-In(i;+1)+D i,

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 — aMNEpPHO XapaKTepucTukm (cM. Puc. 1)
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Transient thermal irmpedance - Zm].c, Lt

o,

o,
b

L
1’ 10 10 N 10t 10

L L -

Time - t, ms

Puc. 2 — 3aBMCMMOCTb NEPEXOQHOIO TENJIOBOrG CONPOTUBNIEHUSA Ziic OT BpeMeHu t

AHanuTuyeckas 3aBMCMMOCTb nepexoaHoro Tenn10BOro CONpoTuBAEHNUA Nepexo] — Kopnyc:

Z,.= iRl[l—er'J

Fae i=1to n, n— 4nCcno CyMMUPYIOLIMXCS! SNEMEHTOB.
t = NpoAOMKUTENBHOCTb MMMYbCHOrO HarpeBa B CEKyHAaAX.
Zvic = TennoBoe ConpoTUBIEHVE 3a BpeMms t.

Ri, Ti =

pacyeTHble KO3tPULIMEHTBI, MPUBEAEHHbIE B TabnumLUe.

MoCTOSAHHBIN TOK, ABYCTOPOHHEE OXJIaXXAEHNE

i ) 2 3 4 5 6
R, K/W 0.002457 -0.003548 0.002909 0.0002069 3.51e-005 0.00364
Ty S 1.062 0.005022 0.3787 0.0257 0.0003732 0.004916
MOCTOSIHHBIN 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 TenJI0BOro 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 xapaé-e?mcmxa Luenu ynpasieHus

20

T] from Ti min 10 Ti max

Gate voltage -V'G, Y

Gate current - IG’ A

Puc. 4 — BonbT — aMnepHas XxapakTtepucTtuka uenu ynpasneHmss — KpuBbie MOLL{HOCTHU
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T393-3600, 23-0ct-2013

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

1’ 10’ 10
Comrutation rate - dildt, Afps

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIr0 MHTErpasibHOro 3apsifa 06paTHOro BOCCTAHOB/IEHUS Qi OT
CKOpOCTH craaa Toka dirz/dt B OTKPbITOM 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 MaKCUMaJIbLHOI O 3apsifila 06paTHOro BOCCTaHOBJIEHUA Q.- OT CKOPOCTH cnafa
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN
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TI93-3600, 23-0ct-2013

m’

o

=]

Reverse recovery current -1

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

Puc. 7 — 3aBMCMMOCTb MaKCMMaZIbHOIro 06paTHOro Toka BOCCTaHOBNEHUSA I, OT CKOpPOCTU cnaga
Toka diz/dt B OTKpPLITOM COCTOSIHMMU

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 MaKCUMMaJIbHOIO BpeMeHu 06paTHOro BocCTaHoB/IeHUn t.. OT CKOpoOCTM cnaga
Toka dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN
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16000

73033600 25-Ock-2013

14000

12000

10000

8000

BO00

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

4000

2000

f \ H H : __l& - angle of conduction Sinusoidal current waveforms|.___
0 H H H H H H H H H H H H H H H H ' ' ' | ' f ' ' | f '
0 1000 2000 3000 4000 £000 5000

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

Puc. 9 - 3aBMCMMOCTb NOTEPb MOLLHOCTU Pray OT cpe_anro TOKA B OTKPbITOM COCTOSAHUM Iray
CUHycouAanbHO (pOPMbI NPU pasanuHbIX yraax nposoammocty (f=50 Ny, ABYXCTOpPOHHEE OXJIaXKAeHUe)

x 10t

| 73933600 25 Oct2013

in

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

& - angle of conduction Rectangular current waveforms|| ™~

1] 1000 2000 3000 4000 4000 G000 7000 8000 9000

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

Puc. 10 — 3aBUCMMOCTb NOTEPb MOLWHOCTU Pray OT CpeAHEero Toka B OTKPbITOM COCTOSIHMM Iray
NPAMOYrosibHOM (hopMbl NPU PassIMUYHbIX yraax nposogumMocty (f=50 Ny, ABYXCTOPOHHEE oXJIa)kAeHue)
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6000

T293-3600 25-0ck-2013

5000

A
-
o
=]
=

000

Mean on-state current - IT(A\J‘}’

2000

1000

4:__|8 -angle of conduction Sinusoidal current wnveformsi

30 40 a0 B0 70 a0 a0 100 110 120
Case temperature - Te., o

Puc. 11 — 3aBUCMMOCTb CpeaHero Toka B OTKPbITOM COCTOSIHUM I;av OT TeMnepaTypbl kopnyca Tc ansa
CUHycouaasibHOM (pOpMbl TOKA NPU pa3/IMuHbIX yr/iax nposoauMocTtu (f=50 'y, ABYXCTOpPOHHee
oxnaxaeHue)

Ha

aoo0 [

T393-3600 25-Oct-2013

8000 (=

7000 [

B000

5000 |-

4000 [

hean on-state current - IT(A\n’ A

3000 |+

2000 1

1000 H

L

ngle of conduction Rectangu

_____

[I'I'IS|

R R
|e -a ilar current wavefo

30 40 a0 B0 70 80 a0 100 10 120
Case temparature - T, oc

Puc. 12 - 3aBUCMMOCTb CpefiHEro ToOKa B OTKPbITOM COCTOSIHUM Iay OT TeMnepaTypbl kopnyca Tc ana
NpAMOYronbHoi (hopMbl TOKa NPU pas/IMUHbIX yriax nposoaumoctu (f=50 'y, AByXCTOpOHHee
oxsiaxkaeHue)
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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 — 3aBUCMMOCTb MaKCUMaJIbHOM aMnnm'ynbl_yn_apHoro TOKa B OTKPbITOM COCTOSIHUM Itsy M
3awmTHoro cgakropa I’t oT 4/IMTeNnbHOCTU MMNybea 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 aMN/INTYAbl YAAPHOIr0 TOKa B OTKPbITOM COCTOAAHUM Irsv OT
KOJINYEeCTBa UMIYJIbCOB N,
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