MPOTOH-3JIEKTPOTEKC

BbricTpOCHCTBYIOIIIMNI
Huskne AONHaMU4YECKHNE noTtepu p }1 y m

Manbli1 3apsia 06paTHOrO BOCCTaHOBNEHUS UmnyiabcHblil Tupucrop

Pa3BeTB/IEHHbIN YNPaBNAIOLLMI 3NEKTPOA ASIS Tun TEN253-1250-22
BbICOKMX CKOPOCTEN HapacTaHWsl ToKa

CpeaHuit NpsiMoit TOK Itav 1250 A
MoBTOpsitOLEECS UMMNYSIBCHOE HANpPsXXeHVE B U
3aKPbITOM COCTOSIHUM DRM 1800...2200 B
MoBTopsitoweecs MnNynbcHoe obpaTHoe HanpshkeHne | Ugpm
BpeMs BbIK/TIOUYEHUS tq 32.0, 40.0, 50.0, 63.0 mMkc
Uprm, Urrm, B 1800 2000 2200
Knacc no Hanps»xeHuo 18 20 22
T;, °C —-60...+125
NPEJIEJBHO JOINYCTUMBIE 3BHAYEHUS TIAPAMETPOB
O603HaYeHne U HaMMeHOBaHWE NapaMeTpa ME3£|:. 3HaueHue YcnoBus nsmepeHnns
MapameTpbl B npoBoASiLiEM COCTOSIHUMN
1024 T.=85 °C; oBYXCTOpPOHHEE OX/NAXAEHME;
I c . A 1250 Tc=72 °C; oBYXCTOPOHHEE OXNaXAEHME;
TAV peaHMN TOK B OTKPbITOM COCTOSIHWM 1540 T,=55 °C; BYXCTOPOHHEE OXTBKACHNE:;
180 3n. rpaa. cuHyc; 50 'y
[leACTBYIOLLMIA TOK B OTKPbITOM Tc=72 °C; nBYXCTOPOHHEE OXNTaXAEHME;
Itrms A 1963
COCTOSIHMK 180 3n. rpaa. cuHyc; 50 'y
180 3n1. rpaa. cuHyc;
t,=10 MC; eANHUYHBIIA
24.0 Ti=Tjmax | MNyneC; Up=Ur=0 B;
28.0 T;=25 °C | mnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
. MKC; dig/dt=1 A/MKC
Lrsm YaapHbIM TOK B OTKPbITOM COCTOSIHUM KA 180 3. rpa, CHHYC,
t,=8.3 MC; eanHUYHbIi
25.0 Ti=T; max nMnynbc; Up=Ur=0 B;
29.0 T;=25 °C | ImnynbC ynpaBneHus:
IG=IFGM; Us=20 B; tee=50
MKC; dig/dt=1 A/mMkc
180 an. rpaa. cuHyc;
t,=10 MC; eaANHUYHBII
2800 Ti=Timax | MMNyNbC; Up=Ur=0 B;
3900 T;=25 °C | Imnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
) . 2 13 MKC; dic/dt=1 A/MKC
It 3awuTHbI hakTop Ac10 180 31, rPaA. CHHYC;
t,=8.3 MC; eanHWYHbI
2500 Ti=Tijmax | UMNyNbCc; Up=Ur=0 B;
3400 T;=25 °C | MnynbC ynpasneHus:
Ie=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC

2020-Aer-11 v1.9 © Proton-Electrotex VHdopMauymoHHbiii JiucT TEN253-1250-22 cTpaHuua 1 u3 20




Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYSILCHOE T T <Tomos
obpaTHoe HanpsxeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 1800...2200 | 180 3n. rpaa. cuHyc; 50 Iu;
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YNPaBneHNE pasoMKHYTO
Ubsm, Ursm HETOBTOPSIOLLEECS! UMY ICHOE B 1900...2300 | 180 an. r.pan. CVHYC; €OMHWYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PasOMKHYTO
Us. U MocTosiHHOe obpaTHOEe 1 NOCTOSIHHOE B 0.6'Uprm T5=T; max;
or =R MpAMOE HanpshkeHne 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
IFGM A 8
yrpaBfieHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 8 T;=T; max AN NOCTOSAHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto yrpaBfieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Uo=0.67"Uprm; Irm=2800 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUM A/MKC 2000 Mmnynbc ynpaenenus: Is=2 A; Us=20 B;
(f=1 Hz) tee=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 24.0...28.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUM
XAPAKTEPUCTUKHA
O603HaYeHNe N HaMMEHOBAHME XapaKTEPUCTUKM ME;:/; 3HayeHune YcnoBusi MaMepeHus
XapaKTepucTukKu B NPOBOASALLEM COCTOSIHUM
Unn MiMny/ibCHoe Hanpsbkere 8 B 210 | T;=25°C; Lm=3140 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 1.255 T=T .
j= Tjmax,
r [VHaMmnyeckoe ConpoTMBIIEHNE B MOM 0.241 0.5 7 Iy < I+ < 1.5 7 Tray
OTKPbITOM COCTOSIHWUW, MaKC
Tj=25 OC;
I TOK yAep@Hus, Make MA 500 Up=12 B; ynpaeneHne pa3oMKHYTO
Bnokupyrowme XapakTepucTuku
MoBTOPSOLWMIACS UMY TbCHBIN
Lor I 06paTHbIi TOK U MOBTOPAOLLMIACS VA 150 Ti=T; max;
DRMy ZRRM WMMY/bCHBIV TOK B 3aKPbITOM Uo=Uprw; Ur=Uran
COCTOSIHUM, MaKC
KpuTuueckas CkopoCcTb HapacTaHus 200, 320,
(dup/dt). Hgl'lpﬂ)KEHVIFI B 3a[|)<pb|TOM P B/Mkc >00,1000, | T;=T; max;
ot A 1600, 2000, | Up=0.67"Uprm; YNIpaBAeHMe pa3oMKHyTO
COCTOSIHUK®, MWH 2500
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XapaKTepucTUKM ynpaB/ieHus

O 300 Tj= Tj min
Usr TNvpatoLlee NOCTOSHHOE B 250 T=25 °C
HanpsXeHue ynpaBfieHns, Makc 150 ToT Up=12 B; Ip=3 A;
: i= ymax o
OTNMpaloLLmMi NOCTOSIHHBIN TOK 200 1= Ty Cﬁs;gﬂ::;r e
IGT MA 300 Tj= 25 °C
ynpaBneHusi, MaKc
150 Tj= Tj max
Uso HeoTnupatoLee NocTosiHHoe B 0.40 T=T) moxt
HanpskeHne yrnpasfeHusl, MUH
HeoTnmpatoLLmit NOCTOSIHHBIN TOK Up=0.67Uow;
Leo YDaBNEHNs:, MUH MA 55.00 MOCTOSIHHBIM TOK yNpaBneHusl
AvHaMunueckme XxapaKTepucTukm
tga BpeMs 3aepXXKku BKITIOUYEHUS, MaKC MKC 1.00 T;=25 °C; Up=1000 B; Iw=Itay;
5.00. 2.50 di/dt=200 A/Mkc;
tat BpeMsi BK/IIOUEHMS?), MaKc MKC 3' 20’ 4'00’ Mmnynbc ynpaenenns: Ic=2 A; Us=20 B;
e ter=50 Mkc; dig/dt=2 A/MKC
32.0, 40.0, dup/dt=50 B/MKc; Ti=Tjmax; Irm= Irav;
50.0, 63.0 dir/dt=-10 A/MKc;
tq BpeMms BbIkNtoUeHNs®, Makc MKC . . !
40.0,50.0, | 4 ik 200 Bk | 1
63.0, 80.0 | due/dt=200 B/MKC; | 5=0.67Uoa
Qn 3apsa obpaTHOro BOCCTaHOB/IEHMS], KK 900
MaKC
Bpems 06paTHOro BOCCTAHOBNEHMS Ti=Tymaxy Im= Trav;
tr ! MKC 8.2 dir/dt=-50 A/mMKC ;
VEL
Tok 06 Uz=100 B
Lo OK 06paTHOro BOCCTAHOB/EHUS, A 220
MaKC
TennoBble XapaKTEPUCTUKHN
Rer 0.0210 [lByxcTOpOHHee
e ' oxnaxzaeHue
Risgen Tennosoe conpoTUBEHNE p-n °C/BT 0.0440 MoCTOSAHHBIN OxnaxaeHue co
nepexoa-Koprnyc, Makc TOK CTOPOHbI aHoAa
Rthjc—K 0.0360 OxnaxpeHue co
CTOPOHbI KaToAa
Rece TensnioBoe CONpPOTMBIEHME KOPMYC- °C/BT 0.0040 NOCTOSHHbI ToK
OXJTaAUTENb, MaKC
MexaHuuyeckme XxapaKTepucTUKun
w Macca, Makc r 550
D [nvHa nyTn ToKa yTedkn no MM 29.47
° MOBEPXHOCTM (aonm)|  (1.160)
D JnvHa nyTy ToKa yTeYKu Nno Bo3ayX MM 17.50
: T T XV (moitm)|  (0.689)
MAPKUPOBKA NMPUMEYAHME
------- U KpuTnueckas ckopoCTb HapacTaHUsl HaMpsHKEHUS B

TBM
1 2 3 4 5 6 7

1. BbICTpOAENCTBYIOLWMIA UMMNYSIbCHBIA TUPUCTOP

2. KOHCTPYKTMBHOE MCMONHEHME

3. CpeaHuit ToK B OTKPbITOM COCTOSIHUK, A

4. Knacc no Hanpsi»KeHuto

5. KpuTnueckas ckopocTb HapacTaHWs HaNpsXeHUs B
3aKPbITOM COCTOSIHUU

6. 'pynna no BpeMeHu BbiktouYeHns (dup/dt=50 B/MKC)

7. 'pynna no BpeMeHn BKIIOHEHNA

8. Knumatunueckoe ncnonHernne no NOCT 15150: ¥YXN2, T2

8

3aKpbITOM COCTOAHUN

(dup/dt)ei, B/MKc | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500

2 BpeMsi BK/IOYEHUS




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.D2

8341 (3.268)
max 975 (2,953) DIA
>
S 451(2,008) DIA.
=2
3|2 |
s
== i ~
= ! S
S ' —
S | o~
8 | g
p—
T ]
e
935 (0.138) DA =
both sides <
2
951(2,008) DIA
|
475 (0,167)
5“742@
e
& S qe-
¥ 3 |
N‘
/
>

91,3 (0.051) DIA

7 (027)

Bce pa3mepbl B MUnInMeTpax (AtoriMax)

Copepallasicsi 3aecb MHGOpMaLMs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3alUUTON aBTOPCKUX MpPaB.
B MHTepecax ynyJlleHns kayectsa npoaykumnmn, AO «MpoTOH-DNEKTPOTEKC» OCTAB/SIET 3a CO60M NMPaBO M3MEHSTb MH(OPMALIMOHHbIE INCTLI 63
YBELOMJIEHNS.




TFI1253-1250, 11-ABr-2020

7000
6000

WL

24 2,6

(cM. Puc. 1)

2,2

2

Hanps>keHne B OTKPbITOM COCTOSIHWU - UTM, B
Tj max

0.90040445

0.00015262
0.00778160
0.00821207

1,8
T;

C-In(i, + 1)+ D\,

KoathduumeHTbl ans rpadmvka

T;= 25°C
1.20098590
0.00026293
0.06322506
-0.01344407

1,6

A + B . i,’

A
B
C
D

— aMNepHO XapaKTepPUCTUKMN B OTKPbITOM COCTOSIHUM

1,4

1,2
Puc. 1 — TunuuHas BONbT — aMlMepHasa XdpaKTEPUCTUKA B OTKPbITOM COCTOSAHUMU

AHanutnyeckasi yHKUMS BONbT — aMMNepHOM XapakTepUCTUKM B OTKPbITOM COCTOSIHUM:

Mopaenb BOJIbT

4000
3000
2000
1000

I - UMHBOLD0D WOLI9d).LO 8 3O |




[
[

Transient thermal impedance -Zmic, KA

10

10’

10°
Time - 1, ms

10°

10t

1o

Puc. 2 — lNepexoaHoe Tenji0BOEe CONMPOTUBJIEHUE

AHanuUTM4yeckas 3aBUCMMOCTb MNepeXoaHOro TenI0BOro CONpoTUBAEHUSI Nepexos — KOopryc:

p s
n i

Fae i=1to n, n—4nCcno CyMMUPYIOLIMXCS 3IEMEHTOB.

t = NpoAOMKUTENBHOCTb MMMY/IBCHOrO HarpeBa B CEKyHAAX.

Zwvic = Tennosoe conpoTuBneHne 3a Bpems t.

Ri[ Ti =

MoCTOSAHHbIN TOK, ABYCTOPOHHEE OXNaXXAeHUe

pacyeTHble KO3 MUUMEHTbI, MPUBEAEHHbIE B TabMLE.

i 1 2 3 4 5 6
R, K/W 0.009168 0.002899 0.001522 0.006297 0.00003033 0.00008163
Tiy S 0.9681 0.05144 0.002417 0.07706 0.0004122 0.0002166
MOCTOSIHHBIN TOK, OXJTaXKAEHWE CO CTOPOHbI KaToaa
i 1 2 3 4 5 6
R, K/W 0.01568 0.00922 0.009098 0.00006319 0.001526 0.000116
Ty S 9.755 1.039 0.06857 0.01397 0.002449 0.0002632
MOCTOSIHHBIN TOK, OXNTAXXKAEHUE CO CTOPOHbI aHoAa
i 1 2 3 4 5 6
R, K/W 0.02398 0.009274 0.009094 -0.00003741 0.00155 0.0001282
Ty S 9.752 1.065 0.06762 0.01374 0.002533 0.0002841

Mopenb nepexoaHOro TENJI0BOro CONpPoTUBIEHUs nepexop - kopnyc (cM. Puc. 2)

2020-Asr-11 v1.9 © Proton-Electrotex

MHbopMaunoHHbIv Jinct TBU253-1250-22

cTpaHuua 6 3 20




)

TFI283-1250, 17-Mar-2010

Total recovered charge -Q"_i, PLC
=)

Commutation rate - difdt, Afps

Puc. 3 — MakcuManbHbIW MHTErpanbHbIA 3apag 06paTHOro BOCCTaHOBNEHUSA, Qir-i

TFI253-1250, 17-Mar-2070

Recovered charge-Q_, uC
=)

Commutation rate - difdt, Afus

Puc. 4 — MakcuManbHbIii 3apaga 06paTHOro BoccraHoBsieHus, Q.. (no FOCT 24461, xopaa 50%)
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Commutation rate - difdt, AfLs
Puc. 5 — MakcuMasnbHbIW TOK 06paTHOro BoccraHoBnieHuns, I
10t
-
g
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g
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@
£
ERNRTe
&
3
=3
o
s
g
5
[
) : ; ; A ;
10 1 1 1 | 1 1 1 1 1 1 1 1 1 L1
10° 10! 10° 10’

Commutation rate - difdt, Afus

Puc. 6 — MakcumanbHoe BpeMsi 06paTHOro BoccraHosnenus, t.. (mo FOCT 24461, xopaa 50%)

2020-Asr-11 v1.9 © Proton-Electrotex

MHbopMaunoHHbIv Jinct TBU253-1250-22

cTpaHuua 8 u3 20




TFI263-1250, 15-Mar-2010

o

Frequency - f, Hz

Pulse width - (p, s

Puc. 7 - 3aBUCMMOCTb HaCTOTbl CUHYCOMAANIbHbIX UMMY/IbCOB TOKA OT AJINTEIbHOCTU UMIMYJILCOB

10

TFIZ53-1250, 15-Mar-2040

o
w

Fregquency - f, Hz

Pulse width - lp, Ws

Puc. 8 - 3aBMCMMOCTb HaCTOTbl CUHYCOMAANIbHbLIX UMMNY/IbCOB TOKa OT AJINTEIbHOCTU UMMYJILCOB
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[
w

Frequency - f, Hz

TFI263-1250, 15-Mar-2010

Pulse width - tp, Ks

CMHycouaaJibHbIX MMNYJ1IbCOB TOKa OT AJ/INTEJIbHOCTHU

0’ . . ,

o

Frequency - f, Hz

TFI283-1250, 15-Mar-2000

Pulse width - lp, Ws

Puc. 10 - 3aBUCMMOCTb YacTOTbl CUHYCOMAA/IbHbIX UMMYJILCOB TOKa OT AJINTENIbHOCTU UMNY/IbCOB
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di/dt =100 Afps.

TFIZE3-1290, 16-Mar-2010

10

Frequency - f, Hz

FPulse width - tp, W

Puc. 11 - 3aBUCMMOCTb YacTOTbl MPSIMOYIOJIbHbIX UMIMYJIbCOB TOKa OT AJINTEJSIbHOCTU MMNYJIbCOB

10°

T =35 °C;
Vi <3V
difdt =500 Afps.|—

TFI253-1250, 16-Mar-2010

o
w

Freguency - f, Hz

Pulse width - lp, PR3

Puc. 12 - 3aBUCMMOCTb 4aCTOTbl NPSAMOYrOJibHbIX MMNYJIbCOB TOKA OT AJINTEIbHOCTU UMNYJ1IbCOB
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T, —71°C
V<3 V:

di/dt =100 A/ps. |

TFI253-1250, 16-Mar-2000

Frequency -1, Hz

Pulse width - tp, PR3

Puc. 13 - 3aBUCMMOCTb YacTOTbl MPSIMOYIOJiIbHbIX UMIMYJIbCOB TOKa OT AJINTEJSIbHOCTU MMNYJIbCOB

10

TFI283-1250, 16-Mar-2010

Freguency - f, Hz

Pulse width - tp, WS

Puc. 14 - 3aBUCMMOCTb 4aCTOTbl NPSAMOYrOJibHbIX MMNYJIbCOB TOKA OT AJINTEIbHOCTU UMNYJ1IbCOB
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-{Wp =067 Voo
-Hdifdt =100 Afps.

TFI283-1250, 16-Mar-2010

o

Frequency - f, Hz

FPulze width - tp, Ws

Puc. 15 - 3aBUCMMOCTb YacTOTbl MPSIMOYIOJIbHbIX UMIMYJIbCOB TOKa OT AJINTEJSIbHOCTU MMNYJIbCOB

107 =

TFI283-1250, 16-Mar-2010

o
o

Freguency - f, Hz

Pulse width - t", Ws

Puc. 16 - 3aBUCMMOCTb 4aCTOTbl NPSAAMOYrOJibHbIX MMNYJIbCOB TOKA OT AJINTEIbHOCTU UMNYJ1IbCOB
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=71°¢C;

JTC

Ve =067 Vepnst
difdt =100 Alps.

TFI253-1250, 16-Mar-2000

o

Freguency - f, Hz

Pulse width - (p, s

Puc. 17 - 3aBUCMMOCTb YacTOTbl MPSIMOYIOJiIbHbIX UMIMYJ/IbCOB TOKa OT AJINTEJSIbHOCTU MMNYJIbCOB

107 =

TFI253-1250, 16-Mar-2010

[=]

Frequency - f, Hz

Fulse width - (p, s

Puc. 18 - 3aBUCMMOCTb 4aCTOTbl NPSAMOYrOJibHbIX MMNYJIbCOB TOKA OT AJINTEIbHOCTU UMNYJ1IbCOB
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Energy per pulse - Etot’J

TFI283-1250, 16-Mar-2040

Pulse width - tp, Ws

19 — DHeprusi noTepb OAHOr0 CUHYCOMAAIbHOIO UMIyJibCa TOKa

Tj =125°C;

Ve =067 Voo

]
=

Energy per pulse - EM, J

TFI263-1250, 16-Mar-2040

Pulse width - lp, Ws

Puc.

20 — DHeprusa NoTepb OAHOro CMHycoMaasibHOro UMNyJsibca ToOKa
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T =125 °G;
o <3 Vs
di/dt =100 Alps.

TFIZ53-1250, 18-Mar-2010

& 10"
10’
10 | | | | L1 1 \ | | | | | I I | | | | | L1 1
10" 10° 10 10
Fulse width - t", Us
Puc. 21 — 3Heprus noTepb OQHOr0 NPSMOYroJibHOr0 MMNYJibCa TOKa
R =3 V: é
“|divdt =500 Arps. | ¢
&
o

Pulse width - tp, s

Puc. 22 — 3Heprus noTepb OQHOr0 NPSIMOYroJibHOr0 MMNYyJibCa TOKa
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T] =125 °C;

Ve =067 Vg
--|diidt =100 Adps.

TFIZE3-1250, 16-Mar-2010

Energy per pulse - Etot’ J
=]

Fulse width - t]), Ws

Puc. 23 — 3Heprus notepb OQHON0 NPSMOYroJibHOr0 MMNYJibCa TOKa

T, =125 °C;
Vi =0.67 Voo

di/dt =500 A/ps.

TFIZE3-1250, 16-Mar-2010

Energy per pulse - EM, J

Pulse width - tp, WS

Puc. 24 — dHeprus nNoTepb OQHOro NPSIMOYro/ibHOro MMNyJibCca TOKa
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