MPOTOH-3JIEKTPOTEKC

buicTpoaencTBYIOIIMMA
Hu3kne anHamMmmnyeckue noTepu p A o y m
Manbiit 3apsia 06paTHOrO BOCCTAHOBIEHWS NmnyiibcHbId TupucTop
Pa3BEeTBNEHHbIN YNPaBASOWNA 3NEKTPOA ANS Tun TEN143-500-15
BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa
CpeaHuit NpsiMoi TOK Itav 500 A
MoBTOpAItOLLEECS MMMNYSILCHOE HaNps>XXeHne B U
3adKpPbITOM COCTOAHUMN DRM 1000 = 1500 B
MoBTopsitoweecss nMNynbcHoe obpaTHoe HanpsbkeHne | Ugrrm
BpemMs BbIK/OYEHUS tq 12.5; 16.0; 20.0; 25.0 Mkc
Uprm, Urrm, B 1000 1200 1400 1500
Knacc no Hanpsi»XeHuto 10 12 14 15
T, °C - 60 + 125
NPEJAEJBHO JOITYCTUMBIE 3BHAYEHUS TAPAMETPOB
En.
O603Ha4yeHne 1 HaMMeHOBaHMe napameTpa Y3M 3HayeHue YcnoBusi nsmepeHus
MapamMeTpbl B NPpOBOASALLEM COCTOSHMUN
500 T.=85 °C; ABYXCTOPOHHEe OxnaxaeHue;
Itav CpeaHuin TOK B OTKPbITOM COCTOSIHUM A 756 T.=55 °C; AByXCTOpOHHEee OxNlaXaeHue;
180 an. rpaa. cuHyc; 50 'y,
I [eiCTBYIOLLMI TOK B OTKPbITOM A 285 T.=85 °C; ABYXCTOPOHHEEe OXnaxaeHue;
TRMS COCTOSIHUM 180 3n. rpaa. cuHyc; 50 Iy
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHBbIN
9.0 Ti=Tjmax | MMNynbC; Up=Ur=0 B;
10.3 T;=25°C | MImnynbc ynpaBneHus:
Is=Irem; U=20 B; tep=50
o MKC; dig/dt=1 A/MKc
Itsm YaapHbI TOK B OTKPbLITOM COCTOSIHUM KA 180 an. rpan. cHyC; 60 M
(t,=8.3 MC); eanHUYHbIN
10.0 Ti=Tjmax | MMNynbC; Up=Ur=0 B;
11.5 T;=25 °C | MImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKc
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
405 Ti=Tjmax | MMNynbC; Up=Ur=0 B;
530 T;=25 °C | ImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tgp=50
o ; dig/dt=1 A/MKc
IZ AZ 1 3 MKCI G
t 3alWTHBIA (GaKTop c10 180 an. rpaa. cuHyc; 60 My
(t,=8.3 MC); eanHUYHbIN
415 T;=Tjmax | MNynbC; Up=Ur=0 B;
545 T;=25°C | UMnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKc
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Biokupyrowme napamMeTpbl

MoBTOpSIOLLEECH UMIMYIILCHOE T T <Toos
obpaTHoe HanpsxeHve 1 , jmn = G mee _

Ubrm, Urrm NOBTOPSIOLLEEC MMIYNbCHOE B 1000+1500 | 180 an. rpaa. cvHyc; 50 Iy;
HaNpPsXKEHWE B 3aKPbITOM COCTOSIHUM YNPaBNIEHNE pasoMKHYTO
HenoBTopsitoLLeecs MMMynbCHOE T T <Toos
06paTHOE HanpsXeHue u Jmin= Ty = ) maxr .

Upsm, Ursm HENOBTOPSIOLLIGECS UMMYNLCHOE B 1100+1600 | 180 3n. rpaa. cuHyc; 50 U; eAMHUYHBIN
HanpsbkeHUe B 3aKPbITOM COCTOSIHIM MMMYNIbC; YPABNEHNE PASOMKHYTO

Us. U MocTosiHHOe 06paTHOE 1 NOCTOsIHHOE B 0.75Uprm | Ti=T; max;

br =R NpsIMOE HanpshKeHue 0.75Uprm | ynpaBieHne pasoMKHYTO

MapameTpsbl ynpaBseHUs
MaKcMMarbHBbIA NPSAMON TOK

Trem A 8
ynpaBneHns T=T.

MakcuManbHoe obpaTHoe ;oma

Uram B 5
HaNpPsXXEHWE ynpaBneHus:

p MakcuMasnbHasi paccerBaeMas BT 8 T;=T; max ANS NOCTOSHHOrO TOKa

¢ MOLLHOCTb MO0 YnpaBieHuo ynpaBneHust

MapaMeTpbl NepeK/IlUYeHus
KpuTuueckas cKopocTb HapacTaHus -Irjz;rjsz xi Up=0.67"Upru;

(dir/dt)eit | TOKa B OTKPLITOM COCTOSIHUM A/MKC 2000 anym:évy;npasneHMﬂ- Ie=Tra: Ug=20 B:
(f=1Hz) tep=50 MKc; dig/dt=1 A/MKc

TennoBble NapaMeTpbl

Tstg TemnepaTtypa XpaHeHus °C - 60+ 125

T; TeMnepaTypa p-n rnepexoaa °C -60+ 125

MexaHuyecKue napaMeTpbl

F MoHTaxHoe ycunue KH 14.0+16.0

3 YekopeHme M/C 50 B He 3aXaTOM COCTOSIHUK

100 B 3a)xaTOM COCTOSAHMM
XAPAKTEPUCTHUKH
0O603HauYeHNE U HAMMEHOBAHWE XapaKTEPUCTUKK Miﬁ 3HayeHue YcnoBus sMepeHus

XapaKTepucTUKM B NPOBOASILLEM COCTOSIHUM

U MMMynbCHOE HanpsXeHWE B B 2 40 T,=25 °C; Iny=1570 A
OTKPbLITOM COCTOSIHUM, MaKC

Ur(ro) loporoBoe Hanpsh>keHne, Makc B 1.40 T=T .

j— 1j maxr

" [MHaMnyeckoe ConpoTMBIIEHNE B MOM 0.80 0.5 7 Iay < Ir < 1.5 7 Iray

OTKPbLITOM COCTOSIHMW, MaKC
T;=25 °C;

I TOK yAep@Hus, Makc MA >00 UJD=12 B; yrpaBfieHe pasoMKHYTO

BNOKMpYOLME XapaKTEPUCTUKHN
MoBTOPSOWMIACS UMMYIbCHBIN

I I 06paTHbIi TOK M NMOBTOPSIIOLLNIACS VA 100 Ti=T; max;

DRM/ “RRM MMMY/IbCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Ugram
COCTOSIHMM, MaKC
KpuTnyeckas ckopocTb HapacTaHusl T=T.

(dvp/dt)gir | HanpsikeHUs B 3aKpPbITOM B/MKC 1000 I maxs )
cocToSIHN®, MUH Up=0.67"Uprm; YNpaBneHMe pasoMKHYTO
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XapaKTepuCcTUKK ynpaBrieHUs

OTnupatoLLiee NOCTOSIHHOE 4.00 T3= Timin
Uar Hanpgx(e:lile yrpaB/eHusi, MaKc B 2.50 Ti=25°C
4 2.00 Tj= Tj max UD= 12 B, IDV=3 A,
500 ToT [NocToAHHbIN TOK
o o 3= Tymin yrpasneHus
! 200 T5= T max
Ueo HeoTnupatolee NocTosiHHoe B 0.25 =T, o
HanpsbKeHWe ynpasneHusi, MUH
H » » UD=0-67.UDRM;
Iy €0TNMPaIoLLMIA MOCTOSIHHBIN TOK A 10.00 FOCTOAHHBIA TOK YTIPABAEHNS

yrnpaBneHusi, MUH
AnHaMuueckme xapakTepucTUKm

T;=25 °C; Vp=0.4'Vprm; Itm=Itav;
tga Bpemsa 3agepXXKu BKITOUEHUS MKC 2.00 Gate pulse: Ig=Irgu; V=20 V;
tep=50 ps; dig/dt=1 A/us

12%50’ 1265%' dvp/dt=50 B/MKC; T;j=Tj max; ltm= Ltav;
2) Yy &9 dir/dt=-10 A/MKc;
t, BpemMs BblkntoveHUA”, Makc MKC " )
16.0; 20.0; | Ur=100 B;
25.0: 32.0 dvp/dt=200 B/MKC; | Up=0.67Uprm
Qn 3apsa obpaTHOro BOCCTaHOBMEHUS, KK 200
MaKC T.=T:  Tew= Irays
J— ') maxs - 7
t Bpemsi 06paTHOrO BOCCTAHOB/EHUS, MKC 4.00 die/dit=-50 A/MKC ;
Make Up=100 B
Tok 06paTHOro BOCCTAaHOBIEHUS], R
Tim A 115
MaKc
TennoBble XapaKTEpPUCTUKH
_ [ByXCTOpOHHee
Renje 0.0320 oXnaxaeHue
Tennosoe conpoTUBNEHNE p-n o MoCTOSIHHbIN OxnaxpaeHwne co
RthjC-A nepexoﬂ_KopnyC, MakKC C/BT 0.0704 TOK CTOpOHb' aHOAa
Renje 0.0576 OxnaxxaeHwe co
CTOPOHbI KaToaa
Renck Tennosoe conpoTUBEHNE KOpMyc- °C/BT 0.0060 MoCTOSIHHbIA TOK

oX/laanTenNb, Makc
MexaHnyecKkne XxapaKTepucTuku

w Macca, Tvn r 280
D [nnHa nyTn ToKa yTeuku rno MM 27.60
s MOBEPXHOCTU (monim)|  (1.087)
D [nunHa nyTn Toka yTeuku no BO3ayxy MM 16.00
a v
(aronm) (0.630)
NMPUMEYAHMUE MAPKUPOBKA
Y Kputnueckas ckopocTb HapacTaHusi HanNpsPKEHNS B TEU 143 500 15 A2 X3 YXI2
3aKPbITOM COCTOSIHWU 1 ? 3 4 5 6 -
O6osHauerve rpynmb! A2 1. BbICTpOAENCTBYOWMIA UMMYIIBCHBIA TUPUCTOP
(dvp/dt)c, B/MKE 1000 2. KOHCTPYKTUBHOE MCrONHEHNe
5 3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A
) BpeMmsi BbiknoueHns (dvp/dt=50 B/MKc) 4. Knacc no HanpspkeHuio
O6o3HaueHue rpynnbl - X3 T3 P3 M3 5. KpuTnueckas ckopoCTb HapacTaHUs HaMpsHKEHUS B
tq, MKC 12.5| 16.0 | 20.0 | 25.0 3aKpbITOM COCTOSHUM

6. I'pynna no BpemeHu BoiktodeHus (dvp/dt=50 B/MKc)
7. KnumaTtudeckoe mncnonHenune no NOCT 15150: YXN12, T




FTABAPUTHbBIE PASMEPDI

Tun xopnyca: T.C3

max 958 (2,.283) DIA

‘ 034 (1.338) DA .
,':": |

g
S
A —
—~ | §i
B ) 1 c =
S| 2 | g
3 2 |
T /) J
i
—
U35 (0,138 =
i
both sides ~
a3 (1,338) DIA
\
|
2.3 005/2 DIA. 7 (a275 ‘
= !
s |
o~ \
|
\
|
1)
5 WA

Bce pasmepbl B MUAAMMETpax (aoniMax)

Conep xaluascs 3aecb MHbopMaLms ABASETCA KOHMUAEHLMANbHOW 1 HAXOAUTCS MO 3aLLMTON aBTOPCKMX MpaB.
B MHTepecax ynydlleHust kayectsa npoaykumm, 3A0 «MpoTOH-INEKTPOTEKC» OCTaBNSET 3@ CO60M MPaBO M3MEHSATb MH(OPMaLIMOHHbIE NIUCTLI 63
YBEOMIEHMSI.
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Fig. 1 On-state characteristics of Limit device
1-T=25°C
2 - T;=125°C
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154
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0
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Maximum peak gate power loss

Irem, A
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3 20 1 18
4 40 0.5 30
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Fig. 2 Gate characteristics
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0,6 F

0 0,5 1 1,5 2 2,5 3

Irm/Irav

ta/tq

Fig. 3 Turn-off time t, vs. On-state peak current Iy
Conditions: T;=T; max; dir/dt=10 A/us; Vg=100 V; dvp/dt=50 V/us; Vp=0.67"Vprm
Typical changes of t, are normalized to the t," (t, — see data sheet, dvp/dt=50 V/ps)
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(di/dt)r [A/ps]

(=]
wn
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Fig. 4 Turn-off time tq vs. Rate of fall of on-state current dig/dt
Conditions: Tj=Tj maxrs ITM=ITAV; VR=100 V, dVD/dt=50 V/MS, VD=0'67.VDRM
Typical changes of t, are normalized to the t," (t, — see data sheet, dvp/dt=50 V/ps)

1,25
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1,15
’ N
11 AN

% 1 ,05 N

to/tq

0,95

0,9

0,85

0.8 : S :
1 10 100 1000
Ur [V]

Fig. 5 Turn-off time tq vs. Reverse voltage Vi
Conditions: Tj=Tj max; Itm=Itay; dir/dt=10 A/MS, dvp/dt=50 V/]J,S, Vp=0.67"Vprm
Typical changes of t, are normalized to the t," (t,” — see data sheet, dvp/dt=50 V/ps)
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08 : : —

10 100 1000
dUp/dt

Fig. 6 Turn-off time t, vs. Rate of rise of commutating voltage dvp/dt

Conditions: Tj=Tj maxrs ITM=ITAV; dIR/dt= 10 A/HS, Vr=100 V, Vp=0.67"Vprm
Typical changes of t, are normalized to the t," (t; — see data sheet, dvp/dt=50 V/ps)
3

[ 3
25+ _—
r / ; _— 2
2 T // / 1
< 15 ” _—
o /
1 //
0,5
R e .
0 50 100 150 200 250 300 350 400

(dit/dt)r [A/ps]

Fig. 7 Reverse recovery charge Q,, vs. Rate of fall of on-state current diz/dt
1- ITM = O.S'ITAV

2 =TI = Irav,
3- ITM = 1-5.ITAV

Conditions: T;=T; max; V=100 V
Typical changes of Q. are normalized to the Q. (Q. — see data sheet)
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Fig. 8 Reverse recovery time t;. vs. Rate of fall of on-state current diz/dt
1- ITM = O.S'ITAV
2 =TI = Iray,
3- Ity = 1.5T7ay

Conditions: T;=T; max; V=100 V
Typical changes of t,; are normalized to the t, (trr* — see data sheet)

451

4t oy
iy =
2,55 /,/
R

’1§ /
i/

0 50 100 150 200 250 300 350 400
(diT/dor [A/ps]

\

\

*

IrrM/I M

Fig. 9 Peak reverse recovery current I,;v vs. Rate of fall of on-state current diz/dt
1- ITM = 0-5.ITAV

2 —Im = Inay,
3- ITM = 1-5.ITAV

Conditions: T;=Tj max; V=100 V
Typical changes of I,y are normalized to the I, (I.v — See data sheet)




100000 T T
L 100% Duty Cycle
A
6
O
10000 + AN
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Fig. 10 Sine wave frequency ratings
1-1Iy = 5000 A
2- ITM = 4000 A
3- ITM = 3000 A
4 -1y = 2000 A
5-I;y = 1000 A
6 — ITM =500 A
Conditions: Vg<3 V; T¢=55 °C
100000 T T T T TTTT
E 100% Duty Cycle
6N\
N
i N
\\
N
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10000 +_— <N
‘\\\
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: | n\ \
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N
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1000 £ ~ N\
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\\\\ 3
100 AN
10 100 1000 10000
to [us]
Fig. 11 Sine wave frequency ratings
1-1Iy = 5000 A
2 - ITM = 4000 A
3- ITM = 3000 A
4 -1y = 2000 A
5-I;y = 1000 A
6 — ITM =500 A
7-Iim=250A

Conditions: Vg<3 V; T¢=85 °C
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L 100% Duty Cycle
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Fig. 12 Sine wave frequency ratings
1 - Iy = 5000 A
2 - ITM = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5-1I;y = 1000 A
6 — ITM =500 A
7 -1y =250 A
Conditions: Vr=0.67"Vrru; Tc=55 °C
100000 T T
E 100% Duty Cycle
| >\\\
7 PR
10000 '/ / \\
6// —
. = ~
i 5 = \
—~— \
1000 //’ \\ \\
- 1/4 NS \ \
= N\
L — N
; \\ \Q4
NCN
N 3
100 - \
10 100 1000 10000
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Fig. 13 Sine wave frequency ratings
1 - Iy = 5000 A
2 - ITM = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5-1I;y = 1000 A
6 — ITM =500 A
7 -1y =250 A

Conditions: VR=0-67'VRRM; Tc=85 °C
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Fig. 14 Square wave frequency ratings
1 —TIyy = 5000 A
2- ITM = 4000 A
3 —Im = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 — ITM =500 A
Conditions: Vr<3 V; T¢=55 °C; dir/dt=diz/dt=100 A/us
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Fig. 15 Square wave frequency ratings

1-1Iy = 5000 A
2 -1y =4000 A
3- ITM = 3000 A
4 -1y = 2000 A
5-I;y = 1000 A
6 — ITM =500 A

7 - ITM =250A

Conditions: Vr<3 V; T¢=55 °C; dir/dt=diz/dt=500 A/us
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Fig. 16 Square wave frequency ratings

1-TImm = 5000 A
Z—ITM=4000A
3 -1 =3000A
4 —Im = 2000 A
5_ITM= 1000 A
6—ITM=500A
7 -1y =250 A

Conditions: Vr<3 V; Tc=85 °C; dig/dt=dir/dt=100 A/ps
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Fig. 17 Square wave frequency ratings

1—ITM=5000A
Z—ITM=4000A
3 -1 =3000A
4 —Im = 2000 A
5_ITM= 1000 A
6 —Iv = 500 A
7 -1y =250 A

Conditions: Vr<3 V; Tc=85 °C; dig/dt=dir/dt=500 A/us
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Fig. 18 Square wave frequency ratings
1-1Iy = 5000 A
2 - ITM = 4000 A
3—-1Iyw = 3000 A
4 —Iyw = 2000 A
5- ITM = 1000 A
6 — ITM =500 A
7—Im =250 A
Conditions: Vg=0.67"Vrrm; Tc=55 °C; dir/dt=diz/dt=100 A/us
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C 100% Duty Cycle
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Fig. 19 Square wave frequency ratings
1- ITM = 5000 A
2 —Iyv = 4000 A
3—-1Iyw = 3000 A
4 - ITM = 2000 A
5—-1Iyw = 1000 A
6 —Itw = 500 A
7 - ITM =250A

Conditions: Vr=0.67Vgrm; Tc=55 °C; di/dt=dir/dt=500 A/ps
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Fig. 20 Square wave frequency ratings
1 —TIyy = 5000 A
2- ITM = 4000 A
3 —Im = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 — ITM =500 A
7-Imm=250A
Conditions: Vg=0.67"Vrrm; Tc=85 °C; dir/dt=diz/dt=100 A/us
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Fig. 21 Square wave frequency ratings
1- ITM = 5000 A
2 -1y =4000 A
3-I;y=3000A
4 - ITM = 2000 A
5-I;y = 1000 A
6 — Iy = 500 A
7 - ITM =250A
Conditions: Vg=0.67"Vrrm; Tc=85 °C; dir/dt=diz/dt=500 A/us

[ 3~

N

/
il

/
.

YA RN/

N

100

2011-®eB-22 V1.3 © Proton-Electrotex MHdbopMaumoHHbIn Jiuet TBN143-500-15 CcTpaHuua 14 13 19



100 €
1
Y
10 3
: P //f /4
sl
5
1 '/,'/ 1 ’/,6
= — o =
- —_— x| [ A T
= // //' o
=
0,1 —
F — -
e //
— r
//
0,01
0,001
10 100 1000 10000
tp [ps]
Fig. 22 Sine wave loss energy per pulse
1-1Iyy = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5—-1Im = 1000 A
6 — ITM =500 A
7 - ITM =250A
Conditions: VR[d3 V
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Fig. 23 Sine wave loss energy per pulse
1-1Iyy = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5—-1Iy = 1000 A
6 — Ity = 500 A
7 - ITM =250A

Conditions: Vg=0.67"Vgrm

2011-deB-22 V1.3 © Proton-Electrotex

MHdbopMaumoHHbIn Jiuet TBN143-500-15

cTpaHuvua 15 us 19



10 ¢

EN |

0.1 % yd

Etot [J]

\_
\\
AN
NN
\
NI

\
\ O\

0,01

0,001

100

tp [us]

1000

10000

Fig. 24 Square wave loss energy per pulse

1-TItm = 5000 A
Z—ITM=4000A
3—ITM=3000A
4 - Iy = 2000 A
5-1I;vy = 1000 A
6—ITM=500A
7-Iy =250 A

Conditions: Vr<3 V; dir/dt=dir/dt=100 A/us
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Fig. 25 Square wave loss energy per pulse

1-TItm = 5000 A
2 —1Iyv = 4000 A
3—ITM=3000A
4_ITM=2000A
5-1I;vy = 1000 A
6—ITM=500A
7_ITM=250A

Conditions: Vr<3 V; dir/dt=dir/dt=500 A/us
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Fig. 26 Square wave loss energy per pulse
1- ITM = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5—-1Iy = 1000 A
6 — Ity = 500 A
7 - ITM =250A
Conditions: Vr=0.67Vrrwm; dir/dt=diz/dt=100 A/us
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Fig. 27 Square wave loss energy per pulse
1-1Iyv = 5000 A
2 - ITM = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5—-1Iy = 1000 A
6 — ITM =500 A
7—-Im=250A

Conditions: Vr=0.67Vrrm; dir/dt=diz/dt=500 A/us
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Fig. 28 The surge current Irsy vs. Duration of surge t, for a half-sine wave
1-T=125°C
2-T;=25°C

Conditions: Vg=0 V — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of I;sy are normalized to the Ity (Irsm — See data sheet, Ti=T; max)
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Fig. 29 The surge current I;sy vs. Duration of surge t, for a half-sine wave
1-T;=125°C
2-T=25°C

Conditions: Vr=0.8Vgrrm — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Irsv are normalized to the Irgw” (Irsw — See data sheet, Ti=T; max)
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Fig. 30 The surge current I1sy vs. Number of half-sine waves at 50 Hz
1-T=125°C
2 -T;=25°C
Conditions: Vr=0 V — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Iy are normalized to the - (ITSM* — see data sheet, Ti=T; max)
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Fig. 31 The surge current I1sy vs. Number of half-sine waves at 50 Hz
1-T;=125°C
2 —T;=25°C
Conditions: Vr=0.8"Vgrrm — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Irsv are normalized to the Irgw” (Irsw — See data sheet, Ti=T; max)




