MPOTOH-3JIEKTPOTEKC

Hu3kne anHamnyeckune notepum

Manbli1 3aps 06paTHOro BOCCTaHOBIEHNS

Pa3BEeTBEHHbIM YNPaBASIOLWNA SNEKTPOA, ANS

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

beicTpoaeicTBYOLIAA
Nmnyiascubia Tupucrop

Tun TbU673-2000-20

MaKcMManbHO A0MYCTUMbIN CPEAHWIA TOK B OTKPbITOM
Itav 2000 A
COCTOSIHUU
MoBTOpSItOLLEECH UMMYSIbCHOE HAMNpsXKEHME B U
3aKPbITOM COCTOSIHWM PR 2000 B
MoBTopsitoweecss nMnynbcHoe obpaTHoe HanpskeHne | Ugpm
Bpemsi BbIK/HOUEHUS t 32.0, 40.0, 50.0, 63.0 Mkc

UDRM, URRM, B 2000
Knacc no HanpshkeHuto 20
T;, °C —60...+125
NPEJAEJBHO JONNYCTUMBIE 3BHAYEHUSA TAPAMETPOB
O603Ha4YeHne 1 HaMMeHOBaHMe napamMeTpa MEB‘E':"; 3HayeHune Ycnosus nsmepeHnus
MapameTpbl B NnpoBoOASiLIEM COCTOSSHUMN
2000 Tc=91 °C; oBYXCTOpPOHHEE OXNAXAEHME;
MaKcMManbHO AOMYCTUMbIN CpeaHuii 2301 T.=85 °C; BYXCTOPOHHEE OXNaX/AEHME;
Ltav TOK B OTKPbITOM COCTOSHUM A 3416 T.=55 °C; [ABYXCTOPOHHEE OXNTaXXAEHWE;
180 3n1. rpaa. cuHyc; 50 'y
I [leACTBYIOLLMIA TOK B OTKPbITOM A 3140 Tc=91 °C; nByXCTOpOHHEe OoxJiaXaeHue;
TRMS .
COCTOSIHUU 180 3n. rpaa. cuHyc; 50 My
180 3n. rpag. cvHyc;
t,=10 MC; eaAnHUYHBII
40.0 Ti=T; max nmnynec; Up=Ur=0 B;
46.0 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B, ter=50
. MKC; dig/dt=1 A/mMKC
Itsm YaapHbIM TOK B OTKPbITOM COCTOSIHUA KA 180 3. rpan, CHHYC:
t,=8.3 MC; eaAnHNYHbII
42.0 Ti=T; max nmnynesc; Up=Ur=0 B;
48.0 T;=25 °C | Mnynbc ynpaBneHus:
IG=IFGM; UG=20 B, tGp=50
MKc; dig/dt=1 A/MKC
180 3n. rpaa. cvHyc;
t,=10 MC; eaANHUYHBIIA
8000 Ti=Timax | MNynbc; Up=Ur=0 B;
10500 T;=25 °C | Mnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
I’t 3alMTHbIN NoKasaTesb Ac10® MKC; dig/dt=1 Ajmkc
180 3n. rpaa. cvHyc;
t,=8.3 MC; eaAnHUYHBII
7300 Ti=T; max nmnynesc; Up=Ur=0 B;
9500 T;=25 °C | Umnynbc ynpasneHus:
IG=IFGM; Us=20 B; tep=50
MKC; dig/dt=1 A/MKkC
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Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYILCHOE T T <o
0bpaTHoe HanpsixeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 2000 180 an. rpaa. cuHyc; 50 'y;
HarnpsiXeHWEe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B 2100 180 an. r.pan. CVHYC; €OMHUYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PASOMKHYTO
Us. U MocTosiHHOe obpaTHOEe 1 NOCTOSIHHOE B 0.6'Uprm T5=T; max;
br =R NpAMOE HanpshkeHne 0.6Ursv | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
Lo MaKCcMManbHbIA NPSMOM TOK A 10
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 8 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto yrpaBieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Up=0.67"Uprm; Irm=6400 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUM A/MKC 2500 MMnynbc ynpaenenus: Is=2 A; Us=20 B;
(f=1 Hz) ter=50 MKC; dic/dt=2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 40.0...50.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTUKU
O603HaYeHne N HaMMEHOBAHME XapPaKTEPUCTUKM ME;:/; 3HayeHune YcnoBusi MaMepeHus
XapaKTepucTMku B NPOBOASALLEM COCTOSIHUM
Unn ViMny/ibCHoe Hanpsbkerme B 220 | T;=25°C; [m=6280 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MoporoBoe HanpsixeHue, Makc B 1.289 T=T. .
j= Vjmaxy
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.134 0.5 7 Iy < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHWUW, MaKC
Tj=25 OC;
I TOK yAep@Hus, Make MA 1000 Up=12 B; ynpaBneHne pasoMKHYTO
Bnokupyrome XapakTepucTuku
MoBTOPSOLWMIACS UMMNYTbCHBIN
I I 06paTHbIN TOK M NMOBTOPSOLLMICS VA 300 Ti=T; max;
DRMy ZRRM WMMY/bCHBIV TOK B 3aKPbITOM Uo=Uprw; Ur=Uran
COCTOSIHUM, MaKC
Kputnuyeckast CKopocTb HapacTaHus 200, 320,
(dup/dt)ait Hapl'lpﬂ)l(eHVIﬂ B 3al:l)(prTOM P B/MKC >00, 1000, | T,=T, max;
N " 1600, 2000, | Up=0.67"Upry; YNpaBneHne pasoMKHyTO
COCTOSIHUK®, MWH 2500
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XapaKTepuCcTUKM ynpaBJieHus

OTnupatolLiee NoCToOAHHOE 3.00 T5= Tjmin
Uer HaI'IDSFI))KeI-I;LIEIe yNpaBnieHus], Make B 3.00 T;=25°C
' 1.50 Tj= Tj max Up=12 B, =3 A,
500 T-T MOCTOSIHHbIA TOK
Z 7 i= limin | ynpaBnenns
- e, o WA | 300 | T=25°C
, 150 Tj= Tj max
Ueo HeoTnupatollee NOCTOSAHHOE B 0.45 —
HanpsKeHWe ynpaBneHus, MUH
H Y “ UD=O.67'UDRM;
Ieo €0TMMPAIOLLMIA MOCTOSHHBIN TOK A 40,00 locTosHHAM TOK yrpaBneHys

ynpaBneHna, MnH

AnHaMnuyecKkne xapakTepucTukm

tga BpeMs 3aepXXKn BKITHOYEHUS, MaKC MKC 1.10 T;=25 °C; Up=1000 B; Itm=Irav;
di/dt=200 A/mMKc;

tat BpeMsi BK/IIOUEHMS?), MaKc MKC 23%%’ i%%’ Umnynbc ynpasnenus: Is=2 A; Us=20 B;
e tep=50 Mkc; dig/dt=2 A/MKC
32.0, 40.0, dup/dt=50 B/mkc; Tj=Tj max; Im= Iray;
) 50.0, 63.0 dir/dt=-10 A/MKc;
ty Bpemsi BbIktoueHns®), Makc MKC a .
40.0, 50.0, dus/dt=200 B ' Ur=100 B;
63.0,80.0 | due/dt=200 B/MKS; | Uy=0.67Uomw
Qr 3apsa 06paTHOro BOCCTAHOBEHUS, MK 800
MaKC
Bpems 06paTHOr0 BOCCTAHOBNEHUS Ti=Tima; Im=1000 A;
tr P P ! MKC 8.0 dir/dt=-50 A/mMKC;
MaKC
m Ur=100 B
Ob6paTHbI TOK BOCCTAHOBMIEHUS,
L. A 200
MaKc
TennoBble XapaKTEPUCTUKHN
Rinje 0.0085 [ByxcTopoHHee
oxnaxaeHue
R Tennosoe conpoTuBeHNe p-n °C/BT 0.0187 MoCTOSAHHBIN OxnaxageHue co
nepexoa-Kopnyc, Makc TOK CTOpOHbI aHoAa
OxnaxaeHue co
Renje-k 0.0153 CTOPOHbI KaToaa
Renek Tennosoe conpoTuBnenne kopryc- °C/Bt 0.0020 MOCTOSAHHbIN TOK

oxNlaauTeNb, Makc
MexaHn4yecKkne XxapaKTepucTKm

m Macca, mMakc r 1200
D [nvHa nyTn ToKa yTeykun no MM 27.37

s MOBEPXHOCTK (monm)|  (1.077)
D, [nunHa NyTn ToKa yTeYKN rno Bo3ayxy Ml\f 16.00

(aronm)|  (0.629)
MAPKUPOBKA NMPUMEYAHUE
-------- ) Kputnyeckasi CKOpoCTb HapacTaHUs! HampsKeHUs B
1 2 3 4 5 6 7 8 3aKpPbITOM COCTOAHUUN

1. BbICTpOAENCTBYIOLWMI UMMNYSIbCHBIA TUPUCTOP

2. KOHCTPYKTVBHOE MCMoNHeHme (duo/dt)es, B/MKc 1000 | 1600 | 2000 | 2500
3. Cpe/IHMii TOK B OTKPLITOM COCTOSIHMM, A

4. Knacc no HanpspKeHuio

5. KpuTuyeckasi ckopocTb HapacTaHusl HanpshkeHusl B
3aKPbITOM COCTOSIHMM

6. 'pynna no BpemMeHu BbikntoveHns (dup/dt=50 B/Mkc)

7. [pynna no BpeMeHu BKIIOYEHUS

8. Knumatuyeckoe ncnonHenme ro NOCT 15150: ¥XJ12, T2

2 BpeMs BK/IOUYEHUS

3 Bpemst BbIktoyeHns (dup/dt=50 B/MKC

tq, MKC 32.0 40.0 50.0 63.0




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.F1

114,541 14,508/
max #107 (4,213) DA
280 (3 1.9) DIA .
=
Q
S -
:H | S
= : St
R W
= L N
= | :
mal T J
235 10138) DA g
both sides NS
o
280 (3 149) DA
710276/
213 100571 O/A

475 107187)

218 (0071 DA

Bce pa3mepbl B MUnInMeTpax (aAtoriMax)

Copepallasicst 3aecb MHGOpMaLWs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3alUUTON aBTOPCKUX MpPaB.
B MHTepecax ynyJlleHns kadyectsa npoaykumnmn, AO «MpoTOH-DNEKTPOTEKC» OCTAB/SIET 3a CO6ON NMPaBO M3MEHSTb MH(OPMALIMOHHbIE INCTLI 63

YBEAOMJIEHUA.
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Transient thermal impedance 'zlhjc’ kY

0.1

0.01 |—

TFIEF2000, 23-Nov-2006

0.001

0.0001 —

0.00001

0.0001

.......

...............

Puc. 2 — lMNMepexoaHoe Tensi0BOe CONPOTUB/IEHUE

AHanuUTM4eckas 3aBUCMMOCTb NEepPeXoAHOro TenI0BOro CONPOTUBAEHUS Nepexos — Kopryc:

Z

thjc =

-

—_

i=

loe i=1to n, n—4ncno CyMMUPYHOLLMXCS 3IEMEHTOB.
t = NpoaoMKNTENBHOCTb UMMY/ILCHOMO HarpeBa B CEKyHAAX.
Zwic = Tennosoe conpoTMBieHne 3a Bpems t.
R;, ti = pacyeTHble KoadduUmMeHTbl, NpuBeAeHHble B Tabnuvue.

MoCTOSHHbIN TOK, ABYCTOPOHHEE OXN1aXXAEeHUE

Ri(l—e '

i 1 2 3 4 5 6
R, K/W 0.001603 0.003153 0.0001659 0.0008645 0.0002866 0.002427
Ty S 1.056 0.06634 0.003035 0.1363 0.0005318 0.9065
MOCTOSIHHBIN TOK, OXNTAXXAEHUE CO CTOPOHbI aHOAA

i 1 2 3 4 5 6
R, K/W 0.01013 0.003004 0.0001664 0.0009908 0.0002849 0.004062
Tiy S 9.747 0.06577 0.002978 0.129 0.0005294 1.058
MOCTOSIHHBIN TOK, OXNTAXXAEHUE CO CTOPOHbI KaToaa

i 1 2 3 4 5 6
R, K/W 0.006619 0.003149 0.0001662 0.0008687 0.000286 0.004034
Tiy S 9.744 0.06656 0.003016 0.1397 0.0005308 1.025

Mopenb nepexoaHOro TeNJI0BOro CONpoTMBIIEHUs nepexopq - kopnyc (cM. Puc. 2)
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TFIEZA-2000, 23-Now-2008

Total recovered charge 'er-i’ u

100 i i i i I N i i i I
10 100 1000
Carnrnutation rate - difdt, Afus

Puc. 3 — MakcMManbHbIA MHTErpasnbHblA 3apsaa 06paTHOro BOCCTaHOBNEHUA, Qv

10000

TFIE73-2000, 23-Naov-2006

1000

Recovered charge (linear) - Q", ne

1DD 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 100 1000
Commutation rate - difdt, Afws

Puc. 4 — MakcuManbHbIi 3apsaa o6paTHoro BoccraHoBneHus, Q.. (no FOCT 24461, xopaa 25%)
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1000

TFIE73-2000, 23-Now-2008

e

m

100

Rewverse recovery current -1

10 100 1000
Caornrmutation rate - difdt, Afus

Puc. 5 — MakcMManbHbIA 06paTHbIN TOK BOCCTaHOBNEHuUS, I,

100 ; : T T T T T ; ; ; — T T T TR

3

2

y

o

o

=

o

iy

s

=
o
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o
@
=
=

z 10
2
(=]
[l
z
i}
ol
-
5
&
1 i i i N S S B i i i N N S B
10 100 1000

Commutation rate - di/dt, Afws

Puc. 6 — MakcumanbHoe BpeMsi 06paTHOro BoccraHoBneHus, t.. (no FOCT 24461, xopaa 25%)
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32000, 23-Now-2008

TFIET.

r

Reverse recavery energy per pulse -E , J

01 i i i i i i i1 i i i i
10 100 1000
Caornrnutation rate - difdt, Afus

Puc. 7 — dHeprus 06paTHOro BOCCTaHOBJIEHUA 3@ UMNYJ1bC

T, = 125°C
v, <3V

T

TFIB73-2000, 23-Nov-2006

Energy per pulse - Etot’ J

Pulse width - lp, Ws

Puc. 8 — CymmapHas sHeprus notepb oAHOro CMHycoMaasabHOro MMNysibca TOKa
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SOOZ-NONEZ DOOZELD AL

P

.«Em_ - agind 1ad Afraug

10t

Pulze width - tp, s

Puc. 9 — CymmapHaﬁ dHepruna noTepb oAHOro CMHycomaasibHOro mMmnyJsibCa Toka

O0Z-NONEZ 000ZEL9 1L

—{100% Duty Cycle

ZH ‘) - Aauanbaly

Pulse width - lp, Ws

3aBMCUMOCTb HaCTOTbl CUHYCOMAANIbHbIX UMMYJ/IbCOB TOKa OT AJIUTEIbHOCTU UMIYJILCOB

10 -

Puc.

cTpanuua 10 us 19
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TFIBF3-2000, 23-Nov-2006

—
[

Frequency - f, Hz

10 H I T RN N S B | I I T NN N S N | I I I SR N T N |

Pulze width - tp, s

Puc. 11 — 3aBMCMMOCTb YacTOThbl CMHYCcoOMAaaJZibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU UMNYJ1IbCOB

TEIB73-2000, 23-Nov-2006

—
[}

Frequency - f, Hz

Pulse width - lp, Ws

Puc. 12 — 3aBMCMMOCTb 4YacTOTbl CUHYCOMAAJIbHbIX UMMYJIbCOB TOKa OT AJ/IUTEJSIbHOCTU UMNYJ1bCOB

2024-Non-22 v1.5 © Proton-Electrotex WHdopMaLuymoHHbiii JiucT TBEN673-2000-20 cTpaHuua 11 u3 19




TFIBT3-2000, 23-Nov-2006

—
[

Frequency - f, Hz

10 H I T RN N S B | I I T NN N S N | I I I SR N T N |

Pulze width - tp, s

Puc. 13 — 3aBMCMMOCTb YacTOThl CMHYCcoOMAaaJZibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU UMNYJ1IbCOB

TFIBTI-2000, 23-Naw-2006

—
[}

Frequency - f, Hz

10 i i I TR N N i i I TR R N i i I T R N

Pulse width - lp, Ws

Puc. 14 — 3aBMCMMOCTb YacTOThbl MPSAMOYIOJ/IbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNY/IbCOB

2024-Non-22 v1.5 © Proton-Electrotex WHdopMaLuymoHHbiii JiucT TBEN673-2000-20 cTpaHuua 12 us 19




di/dt = 500 Aips

TFIBF3-2000, 23-Nov-2008

—
[

Frequency - f, Hz

10 H I T RN N S B | I I T NN N S N | I I I SR N T N |

Pulze width - tp, s

Puc. 15— 3aBMCMMOCTb HacTOThl NMPAMOYroJibHbIX UMMYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMINYJ/1bCOB

TFIBT3-2000, 23-Noy-2006

—
[}

Frequency - f, Hz

10 i i I TR N N i i I TR R N i i I T R N

Pulse width - lp, Ws

Puc. 16 — 3aBUCMMOCTb YacTOThbl MPSAMOYIrOJ/IbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNY/IbCOB
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85°C

TC
v

= 3V

m

2 D002 E4 944

T
'
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'

T
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1
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4
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F
i
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i
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100% Duty Cycle

ZH Y

Kauanbalrg

S Hs

%

Pulse width

3aBMCHUMOCTb 4YacTOThbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMIYJ/1bCOB

17 -

Puc.

S907

-AONEZ D00ZEL9 1AL

e T R i B SR

b
"
'
'

difdt = 100 A/ps

r 101,

q - a5|nd tad Aflaug

ks

Pulse width

Puc. 18 — CymmapHas s3Heprusi notepb OAHOro NPsiMOYrosibHOro MMryJsibca ToKa

cTpaHuua 14 us 19
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O0Z-ANET DIOZELD 1L

ks

Pulse width

P

_u.u«m_

asznd tad Af1aug

Puc. 19 - CYMMapHaSI SHeprua noTepb oAHOro NpsAMoyroJibHoro mMnyJibCa Toka

GONZ-MONEZ VONZELD 1L

ZH '}

- hauanbalg

10t

e

'

Pulse width

3aBUCUMOCTb YacTOTbl MPSAMOYIrOJiIbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNYJIbCOB

20 —

Puc.

cTpaHuua 15 us 19
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T, 55°C
V, = 067V
di/dt = 500 Afps

TEIB73-2000, 23-Nov-2006

—
[

Frequency - f, Hz
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Pulze width - tp, s

Puc. 21 — 3aBMCMMOCTb 4YacTOThbl NpAMOYIroJibHbiX UMMNyJ1ibCOB TOKa OT AJZINTEJ/IbHOCTU UMINYJ/IbCOB

TFIE73-2000, 23-Nov-2008

—
[}

Frequency - f, Hz

Pulse width - lp, Ws

Puc. 22 — 3aBUCMMOCTb YacTOTbl MPSAMOYIr0J/iIbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNYJ/IbCOB

2024-Non-22 v1.5 © Proton-Electrotex WHdopMaLuymoHHbiii JiucT TBEN673-2000-20 CTpaHuua 16 u3 19




T.-85°C
V, = 067V
di/dt = 500 Afps

TFIBT3-2000, 23-Nov-2006

—
[

Frequency - f, Hz

10 1

Pulze width - tp, s

NpAMOYIroJibHbiX UMMNyJ1ibCOB TOKa OT AJZINTEJ/IbHOCTU UMINYJ/IbCOB

- Ti =125°C
Vi = 067Vpom
difdt = 100 A/ps

TFIE73-2000, 23-Now-2008

Energy per pulse - Etot’ J
=

Pulse width - lp, Ws

Puc. 24 — CymMapHas SHeprusi notepb OAHOro NpPsiMOYroJibHOro MMnyJibca TokKa

2024-Uon-22 v1.5 © Proton-Electrotex

MHbopMaumoHHbIv Jinct TBU673-2000-20
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SOHZ-NINEZ QOO TLATHL

PR 1 kY

Pulze width - tp, s

[
h
'

CYMMapHaﬂ SHeprua noTepb oAHOro NPpAMoOyroJsJibHoro MMmnyJibCa Toka

<10V

25

T

2tv

BtV

Puc.

= —_

=

3 - asind Jad Afiaug JNSL

W | - Wauna ajels-uo afing

cTpaHuua 18 us 19

2t XapaKTepUCTUKH

Fulze length - lp, ms

MHbopMaumoHHbIv Jinct TBU673-2000-20

MakcuManbHble yaapHblie u 1

Puc. 26 —

2024-Uon-22 v1.5 © Proton-Electrotex
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Mumber of pulses - n,

Puc. 27 — 3aBMCMMOCTb AONYCTUMOI aMMIUTYAbl YAAPHOIro TOKa OT YMC/1a MMIMYJIbCOB
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