MPOTOH-IJIEKTPOTEKC

Hu3kne agnHammyeckue noTtepu

Manbliii 3apsa 06paTHOro BOCCTAHOBJIEHMS

Pa3BeTBNEHHbIN YNPaBASAOLWNIA 3NEKTPOA ANS

BbICOKUX CKOpOCTeVI HapaCTtaHU4a TOKa

beicTpoaeicTBYOLIUA

Nvnyascubiii Tupucrop

Tun TBAU173-2000-12

CpefiHuin NpsiMOIA TOK Itay 2000 A
MoBTOpAtOLLEECS MMMNYSIbCHOE Hanps>KeHve B U
3aKPbITOM COCTOSHWM DRY 1000 = 1200 B
MoBTOpsAtOLWEeecs MMNynbCcHOe 0bpaTHOE HanpshkeHne Urrm
BpeMs BbIKNOYEHNS tg 10.0; 12.5; 16.0; 20.0 mMkc
Uprm, Urrm, B 1000 1200
Knacc no HanpsxeHuio 10 12
T;, °C - 60+ 125
NPEJEJBHO JOITYCTUMBIE 3BHAYEHUSA ITAPAMETPOB
En.
O603HayeHne N HaMMeHOBaHWE NapaMeTpa Y3M. 3HayeHue YcnoBusa naMepeHns
MapameTpbl B NpoBOASiLLEM COCTOSSHUMN
2000 T.=89 °C; ABYXCTOPOHHEE OXNaXAeHWE;
Itav CpeaHuit TOK B OTKPbITOM COCTOSIHUU A 3390 T.=55 °C; ABYXCTOpOHHEE OXNaxaeHue;
180 an. rpaa. cuHyc; 50 'y
J1efCTBYIOLWMI TOK B OTKPbITOM Tc=89 °C; ABYXCTOPOHHEE OXNAXAEHVE;
Itrms A 3140 .
COCTOSAHUU 180 an. rpaa. cuHyc; 50 'y
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
48.5 T;=Tjmax | WMNyNbC; Up=Ur=0 B;
56.0 T;=25 °C | MImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
. MKC; dig/dt=1 A/MKc
Ttsm YAapHbIY TOK B OTKPbITOM COCTOSIHUM KA 180 1. rpan. cuHyG; 60 M
(t,=8.3 MC); eanHUYHBbIN
51.0 T;=Tjmax | WMNyNbC; Up=Ur=0 B;
59.0 T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
11760 T;=Tjmax | WMNyNbC; Up=Ur=0 B;
15680 T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
) . 3 i3 MKC; dig/dt=1 A/MKC
It 3almMTHBIA haKTop Ac10 180 an. rpan. cHyC; 60 ML
(t,=8.3 MC); eanHUYHBbIN
10790 T=Tjmax | MNynsc; Up=Ur=0 B;
14445 T;=25°C | UMnynbC ynpaeneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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Bnokupyrowme napamMeTpbl

MoBTOpStoLLEECA UMMYSIbCHOE T < T <T
06paTHOE HanpsHKeHME K ) jmn = ) T mee )

Uprm, Urrm NOBTOPSIOLLIEECS MMTYSTbCHOE B 1000+1200 | 180 an. rpaa. cuHyc; 50 u;
HanpsHKEHUE B 3aKPbITOM COCTOSIHUM YNPaBEHNE pasOMKHYTO
HenoBTopsitoLleecs MMNyibCHOe T T <Toos
obpaTHOe HanpsikeHue K jmin = B = iy maxs .

Upsm, Ursm HeﬁOBTopmou.lzecg MY IbCHOE B 1100+1300 | 180 3. rpaa. cuHyc; 50 'y, €AMHUYHBIN
Hanpsi)XeHWe B 3aKPbITOM COCTOSIHWM UMMYNbC; YNPABNEHNE PasOMKHYTO

Un. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.75Uprm | T5=T; maxs

br R npsiIMOe HanpsHKeHne 0.75Urrm | ynpaBneHne pasoMKHyTO

MapameTpsbl ynpaBseHus

Tam MaKcuMarnbHbIiA NPSIMON TOK A 10
ynpaeneHust T=T.

MakcuManbHoe obpaTHoe ;e

Uram B 5
HanpsKeHWe ynpaBneHust

P MakcumanbHas paccenBaeMast BT 8 T;=T; max ANA NOCTOSAHHOrO TOKa

¢ MOLLHOCTb MO YNpaB/ieHMIO ynpaeneHus

MapameTpbl nepexksiroueHnsn
KpuTnueckas ckopocTb HapacTaHus }—ji—jzmla"; PD=O'67.UDRM;

(dir/dt)eir | TOKa B OTKPLITOM COCTOSIHUM A/MKc 2500 anym:éw;;npaBneHwﬂ- Ie=Traw: Ug=20 B;
(f=1 Hz) tep=50 Mkc; dig/dt=1 A/Mkc

TennoBble NapaMeTpbl

Tstg TemnepaTypa xpaHeHus °C -60+ 125

T; TemnepaTypa p-n nepexoaa °C - 60+ 125

MexaHuuyeckue napaMmeTpbl

F MoHTaXxHoe ycunme KH 40.0+50.0

3 VCKODEHME M/ 50 B He 3axaToM COCTOSAHUK

P 100 B 3a)xaTOM COCTOSIHUM
XAPAKTEPUCTUKHA
0O603Ha4YeHMe U HAMMEHOBAHNE XapaKTEPUCTUKK Miﬁd 3HayeHve YcnoBusa naMepeHns
XapaKTepucTUKM B NPOBOASALLEM COCTOSHUMN
U MIMnynbcHoe HanpshkeHve B B 1.55 T;=T; max; Irm=4000 A
™ OTKPbITOM COCTOSIHUM, MaKC 2.15 T;=25 °C; I1n=6280 A
Ur(o) lMoporosoe Hanpsi>XXeHne, Makc B 1.40 T=T. .
j— 1j maxr

" [VHaMmyeckoe ConpoTMBIIEHNE B MOM 0.08 0.5 7 Iray < Iy < 1.5 7 Iray

OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C;

Iy TOK yaep»kaHusi, Makc MA 1000 UJD=12 B: ynpaBneHye pasoMKHYTO

BNoKMpyroLMe XapaKTepPUCTUKHU
MoBTOPSAOWMIACA UMMYTbCHBIN
06paTHbIli TOK U NMOBTOPSIIOLLMNIACS T=T; maxs

Tors Trem UMMYSbCHBIN TOK B 3aKPbITOM MA 300 Up=Uprm; Ur=Urgm
COCTOSIHMM, MaKC
KpuTnyeckas CKOpoCTb HapacTaHusi T=T. .

(dvp/dt)gir | HanpsxeHUs B 3aKPbITOM B/Mkc 1000 I ) maxs .
cocTosHMY, MiH Up=0.67"Uprm; YNpaBneHMe pa3oMKHYTO
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XapaKTepucTUKM ynpassieHUs

0] aloLLiee NoCTOSAHHOE >.00 T5= Tjmin
Uer H;;I;IE)KQ:IEIE yT‘IpaBJ'TleI-lHHMSI MaKC B 3.00 Tj=25°C
’ 200 | Tj=Tjme | Y=12B; =3 A;
[TOCTOSIHHBIN TOK
OTNMPAIOLLMI NOCTOSHHbIN TOK >00 T5= Tymn | ynpasnenms
Lt ynpaBeHusl, MaKc MA 300 Tj=25°C
' 200 | Tj= Tima
HeoTnupatoLiee NoCTosHHOe ~ .
Uso HaNpPsXEHWE yNpaBneHns, MUH B 0.35 Ti=T; max;
H A ~ UD=0'67.UDRM;
Iep €0TNUPAIOLLIMIA NOCTOSIHHBIN TOK A 1500 ocronsiat oK ynpasnesys

ynpasfeHusl, MUH
AvHaMunueckne XxapaKTepucTUKH

T;=25 °C; Vp=0.4Vpry; Im=ltay;
tod BpeMsi 3aepXXKn BKITHOHEHMS MKC 2.0 Gate pulse: Ig=Irgm; Ve=20V;
tep=50 ps; dig/dt=1 A/us

10'0;_ 12.5; dvp/dt=50 B/mMkc; | Ti=Tymax; Im= Irav;
» 16.0; 20.0 dir/dt=-10 A/MKc;
tq Bpems BbIkOYEHMA”, MaKc MKC " .
12.5; 16.0; _ | Ur=100B;
20.0; 25.0 dvp/dt=200 B/MKC; | Uy=0.67Uprm
Qn 3apaa 06paTHOro BOCCTAHOBNEHUS, KK 220
DaKe T5=Tj max; Irm= Irav;
J— ') maxs - 7
t, Bpems obpaTHOro BOCCTaHOB/EHUS, MKC 38 die/dt=-50 A/MKC ;
MaKC
Ur=100 B
Tok 0bpaTHOro BOCCTAaHOB/EHMS,
Tim A 115
MaKC
TennoBble XapaKTEpPUCTUKHN
R 0.0100 [IByxCcTOpOHHee
oxnaxgaeHue
Rien TennoBoe conpoTuBeHne p-n °C/BT 0.0220 MocTosHHbIM | OxnaxkaeHue co
nepexoa-Kopnyc, Makc TOK CTOPOHbI aHOAA
Rige 0.0180 OxnaxgaeHue co
CTOPOHbI KaToAa
Rence TennoBoe coOnpoTMBEHNE KOPMYC- °C/BT 0.0020 OCTOSIHHBIN Tok

OX/1laaNTENb, MaKC
MexaHnyecKne XxapaKTepucTuku

w Macca, Tvn r 1600
D [nunHa nyTn Toka yTeuku no MM 55.13
s NOBEPXHOCTU (monim)|  (2.170)
D [nunHa nyTn Toka yTeuku no BO3ayxy MM 25.10
a )
(aronm) (0.988)
NMPUMEYAHME MAPKWPOBKA
Y KpuTryeckas ckopocTb HapacTaHusi HanpsKeHNs B TEU 173 2000 12 A2 A YXII2
3aKpbITOM COCTOSIHUK 1 > 3 4 5 6 7
O6ozHauenme rpynmbl A2 1. BbICTpOAENCTBYIOLWMI UMMNYIbCHBIV TUPUCTOP
(dvo/dt)qir, B/MKe 1000 2. KOHCTPYKTVUBHOE UCMOSTHEHNe
5 3. CpefHuii TOK B OTKPLITOM COCTOSIHUM, A
) BpeMﬂ BbIK/1IO4YEHUA (dVD/dt=50 B/MKC) 4. Knacc no HanpsHKEHMIO
O6o3HaveHue rpynnbl A4 X3 T3 P3 5. Kputnyeckasi CKOpoCTb HapaCTaHUs Hamps>KeHus B
tq, MKC 10.0 | 12.5 | 16.0 | 20.0 3aKpbITOM COCTOSIHUM

6. 'pynna no BpemMeHu BoiktoUveHus (dvp/dt=50 B/MKC)
7. KnumaTtunyeckoe ncnonHernune no NOCT 15150: YXJ12, T




FTABAPUTHDbIE PASMEPDI
Tun kopnyca: T.F5
=
= max 8111 (4.370) DI
§ | 875 (2953) Dl ‘
g I g\l 1
=1 |
1 £
g — | - =
=y C ! ) =
it - i S &
J | 4 b
- . )
|
435 (0.133) DiA B
both sides &
Py
75 (2.953) O
7 (0,.27)
28 (071) 1 O
1.3 (6051) A/ ‘\w
475 (0187
91,8 (6.071) Di4
6.3 (0248
(6
N 45
Bce pasmepbl B MUNIMMETPax (AtoMax)

Copepxxallascs 3aecb MHbopMaumMs ABNSETCS KOHMUAEHUMANbHOM U HAXOAUTCS MO 3alUMTON aBTOPCKMX MpaB.
B MHTepecax ynyylleHus kadyectsa npogykumu, 3A0 «poTOH-DNeKTPOTEKC» OCTABASET 3a CO60M NPaBO M3MEHSTb MHAOPMALMOHHbIE IUCTbI 6e3

YBEAOMIEHUA.




V, :A+B-iT+C-1n(iT+1)+D.\/Z

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

Analytical function for On-state characteristic:

Coefficients
T;= 25°C Ti = Timax
A 1.886396 1.150214
B 0.019465 0.062607
C 0.018317 0.024464
D 0.041506 0.055434

Transient thermal impedance junction to case Z,;c model (see Fig. 2).

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

Zy =S R|1-¢ "
i=l

Where 7= 1 to n, nis the number of terms in the series.

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

R; = Amplitude of py, term.

7; = Time constatnt of ry, term.

DC Double side cooled

t

i 1 2 3 4 5 6
R;, K/W 0.003054 0.003837 0.0001485 0.0006018 0.0002764 0.002082
Tiy S 2.028 0.7732 0.003752 0.1565 0.0004466 1.159
DC Anode side cooled

i 1 2 3 4 5 6
R;, K/W 0.01242 0.004757 0.0005342 0.004113 0.0001512 0.0002756
T, S 13.320 1.920 0.3056 0.07985 0.003773 0.0004446
DC Cathode side cooled

i 1 2 3 4 5 6
R;, K/W 0.008203 0.004721 0.0005511 0.004149 0.0001517 0.0002765
Tiy S 13.270 1.846 0.3452 0.08009 0.003842 0.0004459
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Gate trigger current

— Gate characteristics — Trigger limits

Fig 3
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Gate characteristics
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TEIIF3-2000, 17-Now-2006

Total recoverad charge 'er-i’ U-C

10 100 1000
Commutation rate - di/dt, Nus

Fig 5 — Total recovered charge, Q,.; (integral)

TEIF3-2000, 17-Nov-2006

Recovered charge - Q", e

—
]}
[}

10 100 1000
Commutation rate - di/dt, A/us

Fig 6 - Recovered charge, Q, (linear)
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2000, 17-Noy-2006

TEI7 3

LA
m

Reverse recavery current -1

10 100 1000
Cornrmutation rate - difde, Afus

Fig 7 — Peak reverse recovery current, I,

TEI73-2000, 17-Nov-2006

Reverse recovery time -t_, s
T

1 i i i i i i i1 i i i i i i i1

10 100 1000
Commutation rate - difdt, Afus

Fig 8 — Typical recovery time, t, (linear)
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SGOOZ-NONEL VOGZELL 1L

" nhm_. asind tad Aflaua dlaandal aslaasy

1000

L Adps

- difdt

Commutation rate

Reverse recovery energy per pulse

Fig 9

AONZ-AONL L

VO0ZELL ILL

1, s

Pulse width

P

.«o«m_ - asnd 1ad ffiaug

Fig 10 — Sine wave energy per pulse
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SGOOZ-NONEL VOGZELL 1L

Pulse width - 1]), s

r

301

q - asind 1ad Aflaug

Sine wave energy per pulse

Fig 11 —

AODE-ACNL L

VO0ZELL IAL

ZH °} - Aouanbaiy

Ws

s

Pulse width

Sine wave frequency ratings

Fig 12
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SOOZ-AONLL DORETLL L

100% Duty Cycle

10°

ZH ‘) - Aauanbaly

Pulse width - 1]), s

Sine wave frequency ratings

Fig 13

AODE-ACNL L

VO0ZELL I

ZH °} - Aouanbaiy

10t

1, s

Pulse width

Sine wave frequency ratings

Fig 14
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SGOOZ-NONEL VOGZELL 1L

100% Duty Cycle

10°

ZH ‘) - Aauanbaly

b

Pulse width

Sine wave frequency ratings

Fig 15

SOOZ-NIN L QOOZTLL L

100% Duty Cycle

ZH °} - Aouanbaiy

=

t

Pulse width

Square wave frequency ratings

Fig 16
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SOOZ-NON~L L 0002 T 1L

100% Duty Cycle

Us

1

Pulse width

ZH ‘) - Aauanbaly

Square wave frequency ratings

17 -

Fig

SOOZ-NIN L QOOZTLL L

difdt = 100 A/ps

B e R ]

100% Duty Cycle

ZH °} - Aouanbaiy

10t

=

t

Pulse width

Square wave frequency ratings

ig 18 -
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SOOZ=NON=L L 00028 1L

SOOZ-NIN L QOOZTLL L

Us

Pulse width

T
— Square wave frequency ratings

Fig 19

di/dt= 100 A/ps

IH °p - Aauanbalg P ™ - asnd Jad ABiaug

cTpaHuvua 15 us 20

1, s

Pulse width

Square wave energy per pulse
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SOOZ-NON~L L 0002 T 1L

-

Us

s

Pulse width

ToTooFors

r

301
El

asind Jad Afilaug

Square wave energy per pulse

Fig 21 —

SOOZ-NIN L QOOZTLL L

difdt = 100 A/ps

B e R ]

IH Y

Kauanbaly

10t

=

t

Pulse width

Square wave frequency ratings

Fig 22
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SOOZ=NON=L L 00028 1L

100% Duty Cycle

ZH ‘) - Aauanbaly

e

1

Pulse width

Square wave frequency ratings

Fig 23

GONZ-MON=E L DONZELL IS

difdt = 100 A/ps

R R L e R R R LR LR, ]

ZH °} - Aouanbaiy

e

Pulse width

Square wave frequency ratings

Fig 24
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GOOZ=NON=E L DORZELL 1L

100% Duty Cycle

e

1

Pulse width

ZH Y

Aauanbal 4

Square wave frequency ratings

Fig 25

GORZ-NONEL QOO ELL I

b

Pulse width

r .E«m_ - asind Jad Afilaug

Square wave energy per pulse

Fig 26
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| T=125°C
[ Vem = 067V |-
di/dt = 500 Alps

TEI73-2000, 17-Nov-2006

Energy per pulse - Etot’ J
=]

Pulse width - tp, s

Fig 27 — Square wave energy per pulse

TEI7 32000, 17-Now-2006
, » 1A 100

1000

—
=
(]

Safaty factor - Bt, ki?s

Peak half sine surge on-state current - ITSM’ kA

10 i i i T N S ! i i i T N S
10 10' ml
Pulse length - lp, ms

Fig 29 — Maximum surge and I’t ratings
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SGOOZ-NONEL VOGZELL 1L

kgl

JSL

| - Walng ajels-uo afins auls ey yead

- “|)

Mumber of pulzes (50Hz)

Fig 30 — Maximum surge ratings




