MPOTOH-3JIEKTPOTEKC

buicT HCTB ui
Hu3kue AMHaMMueckue notepu CTPOACUCTBYIOII

Manblii 3apsia 06paTHOrO BOCCTaHOBIEHMS UmnyiabcHbii Tupucrop

Pa3BeTB/IEHHbIN YNPaBASOWMI 3N1EKTPOA ANs Tun TBEN253-1250-22
BbICOKMX CKOPOCTEN HAapacTaHMs Toka

CpenHuin NpsiMoi TOK Itav 1250 A
MoBTOpSsitOLLEECH UMMYITbCHOE HAMpshKeHNE B U
3aKPbITOM COCTOSIHUM DRI 2000 = 2200 B
MoBTOpstowWweecs uMnynbcHoe obpaTHoe HanpsbkeHne | Ugrm
Bpems Bbik/toueHUs tq 50.0 mkc
Ubrm, Urrm, B 2000 2200
Knacc no Hanpsp»keHuto 20 22
T;, °C - 60+ 125
NPEJIEJBHO JOITYCTUMBIE 3HAYUEHUS ITIAPAMETPOB
O603Ha4eHne N HanMeHoBaHWe napameTpa Miﬁ. 3Ha4yeHne Ycnosusi n3amepeHuns
MapameTpbl B NpoBOASsILLIEM COCTOSSHUMN
1250 T.=71 °C; ABYXCTOPOHHEE OXNaXAEHWNE;
Itav CpenHuit TOK B OTKPbITOM COCTOSIHUM A 1490 T.=55 °C; ABYXCTOpOHHeEe oxnaxaeHue;
180 an. rpaa. cuHyc; 50 'y
[encTBytoLMit TOK B OTKPbITOM T.=71 °C; ABYXCTOPOHHeE oxnaxaeHue;
Itrms A 1978 .
COCTOAHUN 180 an. rpaa. cuHyc; 50 'y
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHBIN
19.5 T=Tijmax | UMNY/bC; Up=Ur=0 B;
22.0 T;=25°C | Mnynbc ynpasneHus:
Ic=2 A; tep=50 Mkc;
Itsm YaapHbIi TOK B OTKPbITOM COCTOSIHUM KA Tg;(/)d;ilrgéZﬁMHyc; 60 Ty
(t,=8.3 MC); eamHNYHbIN
21.0 T=Tijmax | UMNY/bC; Up=Ur=0 B;
24.0 T;=25 °C | WmMnynbc ynpasneHus:
Ic=2 A; tep=50 Mkc;
dig/dt=>1 A/mMkc
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIA
1900 T=Tijmax | UMNY/bC; Up=Ur=0 B;
2420 T=25°C UMnynbC ynpasneHus:
Ic=2 A; tep=50 Mkc;
) . 2 a3 dig/dt>1 A/mMkc
It 3alWnTHbIN hakTop A°c10 180 57, rpag. cHHyC; 60 M1
(t,=8.3 MC); eamHNYHbIN
1830 Ti=Tjmax | MMNyNbC; Up=Ur=0 B;
2390 T;=25°C | MIMnynbC ynpasneHus:
Ic=2 A; tep=50 Mkc;
dig/dt>1 A/mkc

2012-9HB-12 V1.0 © Proton-Electrotex MHdopMaumnoHHbIn Jiuct TbU253-1250-22 cTpaHuua 1 u3 21



Bnokupyrowme napamerpbl

MoBTOpSsIOLLEECs UMMYNbCHOE .
U U 06paTHOE HaNpsKenye B 2000-+-2200 -1r;3n(1)m<nTjr o ma:I’H ; 50 'y,

DRMr =RRM | nosTOpSsitoLLeecs UMnybcHoe ' 9. Tpan. CcMHyc, H
HanpshKeHWe B 3aKPbITOM COCTOSIHUM YNpaBNieHne pasoMkHYTO
HenosTopsitoLeecs MMnynbcHoe )

e U 06paTHOE HarpshkeHue n B | 2100:2300 Ié”(‘)‘”< T <Tjmax . 50 [ y
psr URSM | jeropTopsiolLieecs MMy ibcHoe : an. r.pap,. CUHYC; L; €AVHWYHBIV
HanpshKeHWe B 3aKpbITOM COCTOSIHUM UMYTIbC; YNPABNIEHNE PASOMKHYTO
MocTosiHHOe 06paTHOE U NOCTOSIHHOE 0.75Uprm | Ti=Tj maxs
UDI UR B .
npsiMoe HarpshkeHune 0.75Ursm | ynpaBneHune pasoMKHYTO
MapameTpbl ynpaBneHus
MakcuMarnbHbIA NPSIMON TOK
Trm A 8
ynpaBneHus T=T
MakcrmanbHoe obpaTHoe ;max
Uram B 5
HanpshkeHWe ynpaefeHus
P MakcuMarnbHasi paccemBaemas BT 8 T;=T; max AN9 NOCTOSHHOrO TOKa
¢ MOLLHOCTb MO YrpaBneHuio ynpaBfeHus
MapameTpbl NnepeknoyYeHns
KpuTnyeckas CKOpoCTb HapacTaHus Ti=T; max; Up=0.67Uprm; Im=2 I1av;
(dir/dt) it TOKa B OTKPbITOM COCTOSIHUM A/MKC 2000 NMnynbc ynpaBnenus: Ig=2 A;
(f=1 Hz) tep=50 Mkc; dig/dt>1 A/MKc
TennoBble NapaMeTpbl
Tstg TeMnepaTypa XpaHeHnUs °C - 60+ 125
T; TeMnepaTypa p-h nepexoaa °C - 60+ 125
MexaHunuyeckue napameTpbl
F MoHTaxHoe ycunue KH 24.0+28.0
5 50 B He 3axaTOM COCTOSIHUK
a YckopeHue m/c
100 B 3axkaToOM COCTOSIHWM
XAPAKTEPUCTUKHA
Ea.
0O603HayYeHne N HaMMEeHOBaHWNE XapaKTEPUCTUKK Y3 3HayeHne Ycnosus nsmepenus
XapaKTepucTMKM B NPOBOASILLIEM COCTOSIHUMN
IMnynbcHoe HanpsbkeHne B b o T
Unn OTKPbITOM COCTOSIHUM, MAKC B 2.10 T;=25°C; Iy=3140 A
Ur(ro) NoporoBoe HanpshkeHue, Makc B 1.25 TeT. .
j— 'j maxrs
" [JvHaMnyeckoe ConpoTuBEHNE B MOM 0.30 0.5 7 Iray < I < 1.5 7 Iray
OTKPbITOM COCTOSIHAM, MaKC
Tj:25 OC;
Iy TOK yaep>xaHusi, MaKkc MA 500 Up=12 B: YNpAB/EHUE PasoMKHYTO
Bnokupylowme XxapaKkTepucTUKM
MoBTOPSAOLMINCA UMMYSIbCHBIN
I I 06paTHbIA TOK U MNOBTOPSIFOLLMIACS VA 150 T=T; maxs
DRMr “RRM WMMY/IbCHBIA TOK B 3aKPbITOM Uo=Uprm; Ur=Uram
COCTOSIHMM, MaKC
KpuTnueckasi CKOpoCTb HapacTaHus T=T. .
(dvp/dt)eit | HanpshKeHMS B 3aKPbITOM B/Mkc 1000 ) max .
COCTORHMNY, MUH Up=0.67"Upry; YNpaBneHne pasoMKHYTO

2012-5HB-12 V1.0 © Proton-Electrotex

MHdopMaumnoHHbIn Jiuct TbU253-1250-22

cTpaHuua 2 u3 21




XapaKTepucTUKM ynpaBsieHus

OTnupatoLee NOCTOSIHHOE 4.00 T5= Tjmin
Uor Hal'lpgmel-l-ll-lile yripaBneHus, Makc B 2.50 Tj=25°C
' 200 | T=Tjme | Uo=12B; =3 A
IMOCTOSIHHBIN TOK
OTnMpatoLLmii NOCTOSHHBINA TOK 200 T5= Timn | ynpasnenms
Ter yNpaBneHus, MaKc MA 300 Ti=25°C
' 200 Ti= T max
HeoTnupatollee NocTosHHoE .
Uso HaNpshKeHWe YNpaBneHns, MUH B 0.25 T5=Tj max;
H Y G Up=0.67"Uprm;
Ieo COTTVIPaloryiv FIOCTOARRBIM TOK MA 10.00 MOCTOSIHHbBIN TOK YNpaBieHns

ynpasJieHUA, MUH

AvHaMMnyeckne XapaKTepuCTUKH

T;=25 °C; Vp=0.4"Uprm; Irm=Irav;
tga Bpems 3apep>Kkn BKOYEHUS MKC 2.5 Umnynec ynpaeneHus: Ig=2 A;
tep=50 MKc; dig/dt>1 A/MKC

50.0 dvp/dt=50 B/mkc; | T5i=Timax; Iv= Irav;
dir/dt=-10 A/mkc;
Ur=100 B;

63.0 dvp/dt=200 B/MKC; | Up=0.67Uprm

2)

tq BpeMs BbIkoUeHUa~, Makc MKC

3apaa 06paTHOro BOCCTAHOB/EHMS,

Qr MKKn 900
v T=T) max; Trw= Irav}
j— ljmax, 1TM— 1TAV,
t Bpems 06paTHOro BOCCTAHOBMEHMS, MKC 8.2 die/dit=-50 A/MKC:
MaKC
Ur=100 B
Tok 06paTHOrO BOCCTaHOB/EHNS,
IrrM A 220
MaKC
Tennosble xapaKTepPUCTUKN
R 0.0200 [ByxCcTOpOHHee
thic ' oxnaxaeHue
Rijen Tennosoe conpoTusfeHue p-n °C/BT 0.0440 MocTosHHBIN | OxnaxaeHne co
nepexoa-Kopnyc, Makc TOK CTOPOHbI @aHoAa
R 0.0360 OxnaxpaeHue co
thic-k ' CTOpOHbI KaToaa
Rence Tennosoe conpoTuBAeHne Kopnyc- °C/BT 0.0040 OCTOSHHBIN TOK

oxXnaguntenb, MakC

MexaHUuYecKne XxapakKTepucTuKm

w Macca, Tvn r 550

D [nvHa nyTn ToKa yTeukun no MM 29.47
s MOBEPXHOCTH (monm)|  (1.160)

D, [OnuHa nyTu ToKa yTeuku no BO34yxy (ﬂ:);M) ((1)76'38)

NMPUMEYAHUE MAPKUPOBKA

) KpuTunueckas ckopoCTb HapacTaHWs HanpshkeHns B TEU 253 1250 22 A2 E3 VX2

3aKPbITOM COCTOSIHUK 1 2 3 4 5 6 2
O6o3Hauenme rpynnbl A2 1. BbICTPOAENCTBYIOLLMIA MMMNYNbCHBIA TUPUCTOP
(dvo/dt)air, B/MKC 1000 2. KOHCTPYKTMBHOE WUCMOMHEHe

) 3. CpeaHuiA TOK B OTKPLITOM COCTOSIHUK, A

) BpeMmst BbIK/ItoueHns (dvp/dt=50 B/MKc) 4, Knacc o HanpsbkeHuto
O6o3HaueHune rpynbi E3 5. KpuTnyeckas CKopoCTb HapacTaHWs HanpsbKeHUs B

tq, MKC 50.0 3aKpbITOM COCTOSIHUM

6. 'pynna no BpemMeHu BbikntoveHus (dvp/dt=50 B/MKC)
7. Knumatunueckoe ncnonHenune no NOCT 15150: ¥YXN2, T




FABAPUTHDIE PASMEPbDI

Tun kopnyca: T.D2

8341 (3.268)
max 875 (2,953) A
=
=l 451(2,008) DIA.
.
3| |
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_;__—_!!:L i =
= ! S
S ' —
< 1 o~
= | 3
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e
435 (0138) O =
both sides <
2
#51(2,008) 1A,
|
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ya
iy

91,3 (0.051) DIA

7 (027)

Bce pasmepbl B MUNMMETpax (AtoinMax)

Copepxaliasicst 3aecb UHGOPMaLMs SBASETCA KOHMUAEHUMANBHON U HAXOAMTCS NOJ 3alUUTO aBTOPCKUX MpaB.
B MHTepecax yny4weHus kayectsa npoaykumm, 3A0 «[poTOH-INeKTPOTEKC» OCTaBASET 3a CO60M NPaBO U3MEHATb MHHOPMALMOHHbIE IUCTbI 63
yBeaoMmseHus.



On-state current - IT‘ kA

15 2

Ore-state valtage - VT, W

35

TFIZ52-1250, 15-Mar-2010

Fig 1 — On-state characteristics of Limit device

V,=A+B-i, +C-In(i, +1)+ D- i,

Analytical function for On-state characteristic:

Coefficients for max curves
Tj = 250(: Tj = Tj max
A 1.236050 1.068214
B 0.189338 0.245049
C -0.171145 -0.228576
D 0.290470 0.387944

On-state characteristic model (see Fig. 1)
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H

=)

Transient thermal impedance - Zmin, K

&

=)

Time - t, ms

Fig 2 — Transient thermal impedance

Analytical function for Transient thermal impedance junction to case Z; for DC:

Z, =Y R|1-¢"
i=1

Where i = 1 to n, nis the number of terms in the series.

t = Duration of heating pulse in seconds.
Zvic = Thermal resistance at time t.

Ri = Amplitude of py, term.
1; = Time constatnt of ry, term.

LS

DC Double side cooled
i 1 2 3 4 5 6
R; K/W 0.009168 0.002899 0.001522 0.006297 0.00003033 0.00008163
Ti, S 0.9681 0.05144 0.002417 0.07706 0.0004122 0.0002166
DC Cathode side cooled
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
DC Anode side cooled
i 1 2 3 4 5 6
R; K/W 0.02398 0.009274 0.009094 -0.00003741 0.00155 0.0001282
Ti, S 9.752 1.065 0.06762 0.01374 0.002533 0.0002841

Transient thermal impedance junction to case Z,;c model (see Fig. 2)
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Gate trigger voltage ‘VGT’ W

0 0.1 nz 03 0.4 05 08 07 08 0.8 1
Gate trigger current - lop, A

Fig 3 — Gate characteristics — Trigger limits

”Tj from Ti min 10 TJ max

Gate voltage ‘VG’ A

[ Minvgacf )

Gate current - IG, A

Fig 4 - Gate characteristics — Power curves
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Total recovered charge -Q"_i, HC

=)
b

TFIZ52-1250, 17-Mar-2010

Commutation rate - difdt, Afus

Fig 5 - Total recovered charge, Q... (integral)

Recovered charge - Q, uC

=)

b

Commutation rate - difdt, Afus

TFIZ52-1250, 17-Mar-2010

Fig 6 - Recovered charge, Q.. (linear)
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Fig 7 - Peak reverse recovery current, I,
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Fig 8 - Recovery time, t,. (50% chord)
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TFRIZE3-1250, 15-Mar-2010

Frequency - f, Hz

Pulse width - l", i3

Fig 9 - Sine wave frequency ratings

TFIZ52-1250, 15-Mar-2010

Frequency - f, Hz

Pulse width - l", i3

Fig 10 - Sine wave frequency ratings
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TFIZ52-1250, 15-Mar-2010

Frequency - f, Hz

Pulse width - l", i3

Fig 11 - Sine wave frequency ratings

TFRIZE3-1250, 15-Mar-2010

Frequency - f, Hz

Pulse width - l", i3

Fig 12 - Sine wave frequency ratings
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AT =55 °
~ V“ <3V
-|difdt =100 Afps. |

TFIZ52-1250, 16-Mar-2000

Frequency - f, Hz

Pulse width - l", i3

Fig 13 - Square wave frequency ratings

TFIZ52-1250, 16-Mar-2000

Frequency - f, Hz

Pulse width - l", i3

Fig 14 - Square wave frequency ratings
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TFIZ52-1250, 16-Mar-2000

Frequency - f, Hz

Pulse width - l", i3

Fig 15 - Square wave frequency ratings

TRIZE3-1250, 16-Mar-2000

Frequency - f, Hz

Pulse width - l", i3

Fig 16 - Square wave frequency ratings
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AT =55°C;
Vg =067 Vs

--4di/dt =100 A/ps.

TFIZ52-1250, 16-Mar-2000

Frequency - f, Hz

Pulse width - l", i3

Fig 17 - Square wave frequency ratings

AT =55°C;
Vg =067 Vs
i/t =500 Alps.

TFIZ52-1250, 16-Mar-2000

Frequency - f, Hz

Pulse width - l", i3

Fig 18 - Square wave frequency ratings
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Frequency - f, Hz

AT =T1°C;
VR =067V,

RRM'

--4di/dt =100 A/ps.

Pulse width - l", i3

TFIZ52-1250, 16-Mar-2000

Fig 19 - Square wave frequency ratings

Frequency - f, Hz

e =T1°G
Ve =057 v,

RRI
It =500 A/ps.

Pulse width - l", i3

TFIZ52-1250, 16-Mar-2000

Fig 20 - Square wave frequency ratings
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-

E 7Tj=125 o
V3w

TFIZE3-1250, 16-Mar-2010

Energy per pulse - Etot‘ J

Pulse width - l", i3

Fig 21 - Sine wave loss energy per pulse

TFIZ52-1250, 16-Mar-2000

Energy per pulse - Etot‘ J

Pulse width - l", i3

Fig 22 - Sine wave loss energy per pulse
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TFIZE3-1250, 16-Mar-2010

Energy per pulse - Etot‘ J

it i R N T T N A i TR TN N N i R T S T

Pulse width - l", i3

Fig 23 - Square wave loss energy per pulse

TRI2E3-1250, 16-Mar-2090

Energy per pulse - Etot‘ J

Pulse width - l", i3

Fig 24 - Square wave loss energy per pulse
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t'J

0

Energy per pulse - Et

=]

TFIZ52-1250, 16-Mar-2000

10

Pulse width - l", i3

Fig 25 - Square wave loss energy per pulse

Ut’J

Energy per pulse - Et

- --|di/dt =500 A/ps.

TFIZ52-1250, 16-Mar-2000

Pulse width - tp, i3

Fig 26 - Square wave loss energy per pulse
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Mean on-state power dissipation - PT(Av]’ W

4500
4000
3600
3000
2500
2000
1500

1000

500

Ie - angle of conduction Sinusoidal current wnveformsl"

200 400 600 800 1000 1200 1400

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

Fig 27 — On-state power loss (sinusoidal current waveforms)

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

G000

5000

4000

3000

2000

1000

g

TFIZa3-1250 15-Mar-2010

500 1000 1500

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

2500

Fig 28 - On-state power loss (rectangular current waveforms)
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Mean on-state current - I"AW A

1800 F—

1600 =—

1400 H—t

1200 [

1000

500 |

200

angle of conduction S

dal current waveforms

30 40

50 B0

70 a0
Case temperature - Te, o

120

Fig 29 — Maximum case temperature (sinusoidal current waveforms)

2500 ;

(bl

Mean on-state current - IT(A\n A

gular current wnveformsl‘

‘:"|e - angle of conduction Rectan

30 40

50 B0

70 a0
Case temperature - Te, o

120

Fig 30 - Maximum case temperature (rectangular current waveforms)
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=

TRIZS3-1250, 15-Mar-2010

Surge on-state current - ITSM, k&

Safety faclur-l"'(, ks

'

Pulze length - lp, ms

Fig 31 — Maximum surge and I’t ratings

TFI253-1258, 15-Mar-2010

Vi = 0.67Vppm

Surge on-state current - ITSM, k&
=

10!
Mumber of pulses - n,

Fig 32 - Maximum surge ratings
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