MPOTOH-IJIEKTPOTEKC

Hu3kue AnHaMUYeckme noTepu
Manbiit 3apsa 06paTHOrO BOCCTAHOBIEHUS

Pa3BeTBNEHHbIM YNPaBAKIOWMNA 1EKTPOA ANs
BbICOKMX CKOPOCTEN HapacTaHus Toka

bbicTpoaeicTBYOLIUA
Nmnyascubiii Tupucrop

Tun THhY153-1000-14

CpeaHuit NpsiMoi TOK Itav 1000 A

MoBTOpSItOLLEECS UMMYSILCHOE HaNPsKEHUE B U

3aKpbITOM COCTOSIHUM DR 1000 = 1400 B
MoBTOpsAOLWeEecs MMNyNbCHOe 0bpaTHOE HanpsXeHue Urrm

BpeMs BbIK/OUEHUS tq 10.0; 12.5; 16.0; 20.0 us
Uprm, Urrm, B 1000 1200 1400
Knacc no HanpshXeHuto 10 12 14
T;, °C - 60+ 125

HMPEAEJBHO JOITYCTUMBIE 3HAYEHUS IIAPAMETPOB

0603HaYeHMe 1 HaMMEHOBaHWe NapaMeTpa

En.
U3M.

3HaueHue

Ycnoeusi nsmepeHus

MapameTpbl B NPOBOASLLEM COCTOSSHUU

ITAV

CpeaHuii TOK B OTKPbITOM COCTOSIHUM

1000
1330

T.=78 °C; ABYXCTOPOHHEE OXNaxaeHue;
T.=55 °C; ABYXCTOpOHHEE OXNaxaeHue;
180 an. rpaa. cuHyc; 50 'y

ITRMS

[eiCTBYIOLLMI TOK B OTKPbITOM
COCTOSIHUM

1570

T.=78 °C; ABYXCTOPOHHEE OXNaxaeHue;
180 an. rpaa. cuHyc; 50 'y

ITSM

YAapHbIi TOK B OTKPbITOM COCTOSIHUM

19.0
21.8

180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
Ti=Tjmax | WMNynbC; Up=Ur=0 B;
T;=25 °C | MImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKcC

20.0
23.0

180 an. rpaa. cuHyc; 60 Iy
(t,=8.3 MC); eanHUYHBbIN
Ti=Tjmax | MMNynbC; Up=Ur=0 B;
T;=25 °C | MImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC

I’t

3alnTHBI hakTop

A%c103

1805
2375

180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
Ti=Tjmax | MMNynbC; Up=Ur=0 B;
T;=25 °C | MImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKcC

1660
2195

180 an. rpaa. cuHyc; 60 'y
(t,=8.3 MC); eanHUYHBbIN
T=Tjmax | MNynbc; Up=Ugr=0 B;
T;=25°C | UMnynbC ynpasneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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bnokupyrowme napamMerTpbl

MoBTOpsitOLLEECS UMMNYSIbCHOE T T <To
obpaTHoe HanpsixeHve 1 , jmn = ) mee _

Uprm, Urrm NOBTOPSIOLLEECS MMNY/TbCHOE B 1000+1400 | 180 an. rpaa. cvHyc; 50 Iy;
HanpsiXeHWE B 3aKPbITOM COCTOSIHUK YNPaBNIEHNE pasoMKHYTO
HenoBTopsioLieecss MMMynbCHOe T T <Toos
06paTHOE HanpshKeHne u jmin= 1) = ) maxs .

Upsm, Ursm HEMOBTOPSIOLIEECS MMITYALCHOE B 1100+1500 | 180 an. rpaa. cuHyc; 50 U, eanHUYHBIN
HanpsiXeHWe B 3aKPbITOM COCTOSIHUM UMMYNIbC; YNPABNEHNE PaSOMKHYTO

U, Ug MNMocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.75Uprm | T5=T; maxs

! npsaMoe HanpshkeHue 0.75Urgm | ynpaBneHne pasoMKHYTO

MapameTpbl ynpaBieHus
MaKcMManbHbI NPSMOW TOK

Irm A 8
ynpaeneHust T=T.

MaKcuManbHoe obpaTHoe amax

Uram B 5
HanpsXeHWe ynpaBneHus

P MaKcuMarnbHasi paccevnBaeMast BT 8 T;=T; max 419 NOCTOS\HHOrO TOKa

¢ MOLLHOCTb MO YrpaB/ieHunto ynpaeneHust

MapameTpbl NepeKsIlYeHUs
KpuTuueckas cKopocTb HapacTaHus -Irjz;rjsz xi Up=0.67"Uprw;

(dir/dt)eir | TOKa B OTKPLITOM COCTOSIHUM A/MKC 2500 anym:évyllnpasneHMﬂ' Ie=Tra: Ug=20 B:
(f=1Hz) 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 MoHTaxHoe ycunue KH 24.0+28.0

3 YeKopeHme M/C 50 B He 3aXaTOM COCTOSIHUK

P 100 B 3a)xaTOM COCTOSIHUM
XAPAKTEPUCTUKU
O603HaYyeHne U HaMMEHOBAHME XapaKTEPUCTUKM ME3?,; 3HayeHne YcnoBusi MsMepeHus

XapakTepucTuku B NPOBOASLLEM COCTOSHUM

U MMnynbcHoe HanpsiXeHve B B 230 T,=25 °C; Tyy=3140 A
OTKPbITOM COCTOSIHWW, MaKC

Ur(o) lMoporosoe Hanps>XeHne, Makc B 1.350 T=T. .

j— Vj maxs

" [MHaMnyeckoe ConpoTUBIIEHUNE B MOM 0.35 0.5 7 Iyay < I < 1.5 7 Iray

OTKPbITOM COCTOSIHWW, MaKC
T;=25 °C;

Iy ToK yaep>xaHusi, Makc MA 500 UJD=12 B" YIIPABNIEHME PA3OMKHYTO

BRokupyrowme XxapakTepucTuku
MoBTOPSOWMIACS UMMYIbCHBIN

I I 06paTHbIli TOK U NMOBTOPSIIOLLMNIACS VA 150 Ti=T; max;

DRM/ “RRM MMMY/bCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Ugrm
COCTOSIHMM, MaKC
KpuTnyeckas CKOpoCTb HapacTaHusi T=T. .

(dvp/dt)eit | HaNpsHKeHWS1 B 3aKPbITOM B/Mkc 1000 ) maxs ]
cocTosHMY, MUH Up=0.67"Uprm; YNpaBneHMe pasoMKHYTO
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XapaKTepucTUKM ynpaBsieHus

0] aloLLiee NoCTOSAHHOE 4.00 T5= Tjmin
Uor H;;I;I;’)Kel:l-lile yT-lpaBrT:HHml MaKc B 2.50 T=25°C
! 2.00 TJ= T] max UD=12 B; IDV=3 A;
500 g [MOCTOSIHHBIN TOK
Z 7 i= limin | ynpaBnenus
Ier )?Jpﬂ::;elzul;ll:MMﬂaOK(;TOHHHbM TOK A 300 T 25
, 200 Tj= Tj max
Usp HeoTtnupatollee nocTosiHHoe B 0.5 T
HanpsHKeHWE YNpaB/ieHnsl, MUH
H A v UD=0-67'UDRM;
Iep €0TNUPAIOLLIMIA NOCTOSIHHBIN TOK A 10.00 RS

ynpaBfieHusl, MUH

AnHaMHnueckme XxapaKTepucTUKH

T;=25 °C; Vp=0.4'Vprw; Itm=Irav;
tga Bpemsa 3agepXXKu BKIOUEHUS MKC 2.00 Gate pulse: Ig=Irgm; Ve=20V;
tep=50 ps; dig/dt=1 A/us

11%%;_ 12%'%; dvp/dt=50 B/mkc; | T3=Tjmax; Im= Irav;
t, BpeMsi BbIK/IOUEHNS?, MaKC MKC — d"{dt_'lq AfmKc;
12.5; 16.0; Ur=100 B;
20.0; 25.0 dvp/dt=200 B/MKC; | Uy=0.67Uprm
3apsia 0bpaTHOro BOCCTAHOB/EHWUS,
Qn Sapen ooP MkKn 150
Ti=Tj max; Irm= Itav;
t, Bpems 06paTHOro BOCCTaHOBEHMS, MKC 4.0 die/dt=-50 A/MKC ;
MaKC
Ur=100 B
Tok 0bpaTHOro BOCCTAHOB/EHMS,
Lim A 100
Makc
TennoBble XapaKTEpPUCTUKH
R 0.0210 [IByxCTOpOHHee
thic ' oxnaxzaeHue
Tennosoe conpoTuBeHNe p-n o MoCTOSIHHbIN OxnaxgaeHwue co
Rinjc-n nepexoa-Kopnyc, Makc C/Br 0.0462 TOK CTOPOHbI aHoAa
R 0.0378 OxnaxaeHue co
thick ' CTOPOHbI KaToAa
Rince TennoBoe CONpoTUBNEHWE KOPMYC- °C/BT 0.0040 OCTOSHHbI TOK

OX/laaNTENb, MaKC
MexaHMYecKne XxapaKTepucTukmu

w Macca, Tvn r 550
D [nunHa nyTn Toka yTeuku no MM 29.47
s MOBEPXHOCTK (monim)|  (1.160)
D [nunHa nyTn Toka yTeuku no BO3ayxy MM 17.50
a v
(monim)|  (0.689)

NMPUMEYAHUE MAPKWUPOBKA

n
KpuTnyeckasa CKkOpoCTb HapacTaHUs HanpsXXeHus B TBY 153 1000 14 A2 A4 VXJI2
3aKpbITOM COCTOAHUMN

1 2 3 4 5 6 7
Obo3HaqeHue rpynnbl A2 1. BbICTPOAEMCTBYIOLMI UMMY/bCHBIN TUPUCTOP
(dvo/dt)ci, B/MKC 1000 2. KOHCTpYKTMBHOE 1CTONHEHne
2 3. CpefHuii TOK B OTKPLITOM COCTOSIHMM, A
Bpems BbiktoueHus (dvp/dt=50 B/Mkc 4. Knacc no HanpspKeHuio
O6o3HayeHue rpynnbl A4 X3 T3 P3 5. Kputnyeckasi CKOpOCTb HapacTaHUsi HamnpsKeHUs B
tq, MKC 10.0 | 12.5 | 16.0 | 20.0 3aKpbITOM COCTOSHUM

6. [pynna no BpemMeHun BbikntoyveHus (dvp/dt=50 B/Mkc)
7. KnumaTtunueckoe ncnonHenne no NOCT 15150: YXJ12, T




FABAPUTHbBIE PASMEPbI

Tun kopnyca: T.D2

8341 (3.268)
max 875 (2,953) A
=
=l 451(2,008) DIA.
.
3| 2 |
s
4:!!:'. i =
= ! S
S ' —
< 1 o~
= | 3
—
[\ J
e
435 (0138) O 3
both sides <
2
#51(2,008) 1A,
|
475 (0,167)
5“742@
=
& S qe-
§ ¢ ~
~
ya
iy

91,3 (0.051) DIA

7 (027)

Bce pasmepbl B MUIAMMETpaXx (aoriMax)

Copepaluasics 3aecb MHbopMaLms SBASETCS KOHMUAEHLMANBbHOW Y HAXOAUTCS MOZA 3aLLMTON aBTOPCKMX MpaB.
B MHTepecax ynyulleHusi kadectsa npoaykumu, 3A0 «MpoTOH-DNEKTPOTEKC» OCTaBNSIET 3@ CO60M MPaBoO U3MEHSATb MHOPMALIMOHHbIE NIUCTHI 6e3
YBEOMIEHMSI.
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Fig. 1 On-state characteristics of Limit device
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Fig. 2 Gate characteristics
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Fig. 3 Turn-off time t, vs. On-state peak current Ity
Conditions: T;=T; max; dir/dt=10 A/us; Ve=100 V; dvp/dt=50 V/us; Vp=0.67"Vprwm
Typical changes of t, are normalized to the t," (t, — see data sheet, dvp/dt=50 V/ps)
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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)
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Fig. 5 Turn-off time t, vs. Reverse voltage Vg




Conditions: Tj=Tj max; Ttm=Itav; le/dt= 10 A/MS, dVD/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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ta/tq

1,1 4
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0,9 —

0,8 1 1 1 I 1 1 1 1 1
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; le/dt= 10 A/Ms, VR=100 V, VD=0'67.VDRM

Typical changes of t, are normalized to the t," (t, — see data sheet, dvp/dt=50 V/ps)
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Fig. 7 Reverse recovery charge Q,, vs. Rate of fall of on-state current dig/dt
1- ITM = O-S.ITAV

2 - I = Inay,
3- Ity = 1.5T7ay

Conditions: T;=Tj 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 = Irav,
3- ITM = 1-5.ITAV

Conditions: T;=T; max; V=100 V
Typical changes of t,, are normalized to the t," (t, — see data sheet)
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Fig. 9 Peak reverse recovery current I,y vs. Rate of fall of on-state current diz/dt
1- ITM = 0-5.ITAV

2 - I = Inay,
3- Ity = 1.5T7ay

Conditions: T;=Tj max; V=100 V
Typical changes of I,y are normalized to the Liv (IrrM* — see data sheet)
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Conditions: Vg<3 V; T¢=55 °C

100 1000
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Fig. 10 Sine wave frequency ratings
1- ITM = 5000 A
2 - Iy = 4000 A
3-Iy=3000A
4 - ITM = 2000 A
5-I;vw = 1000 A
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/
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Conditions: Vg<3 V; T¢c=78 °C

2011-deB-22 V1.3 © Proton-Electrotex

100 1000
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Fig. 11 Sine wave frequency ratings
1- ITM = 5000 A
2- ITM = 4000 A
3 —Im = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
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100000

100% Duty Cycle

N\

10000

f [Hz]

WY

1000

100

Conditions: Vr=0.67"Vgru; Tc=55 °C

100 1000

tp [us]

Fig. 12 Sine wave frequency ratings

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

7 - ITM =250A
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100000

100% Duty Cycle
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Fig. 13 Sine wave frequency ratings

1 —TIyy = 5000 A
2- ITM = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5 —1Imm = 1000 A
6 — ITM =500 A

7 —Imm=250A
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Conditions: VR=0-67'VRRM; Tc=78 °C

100000 T
100% Duty Cycle
B N
' N
N
A\
10000
NN
=
= N
1000 NN
\\\‘\ \\\
ANA N 4
A w\ 4
N N\ 3
N\
\‘ 2
1
100 '
10 100 1000 10000
tp [us]
Fig. 14 Square wave frequency ratings
1-TIm = 5000 A
2- ITM = 4000 A
3- ITM = 3000 A
4 —Im = 2000 A
Conditions: V<3 V; Tc=55 °C; dir/dt=dir/dt=100 A/us
100000 B N
C 100% Duty Cycle
5 N\
I \\
\ N
NG N
10000 + NN
L N \\ \\ \
AN
< AN \\\\
5‘ \\:\\\\
\\\\i\
\\\ \:\\
1000 T \ N NN
. \\\\ \‘\ \\
NN
NOWN 4
NN\ \ |
\\\\ 3
\§ :
1
100 !
10 100 1000 10000
tp [us]
Fig. 15 Square wave frequency ratings
1- ITM = 5000 A
2- ITM = 4000 A
3-I;w=3000A
4 - ITM = 2000 A
5- ITM = 1000 A

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- ITM = 5000 A
2 - ITM = 4000 A
3-I;w=3000A
4 —Im = 2000 A
Conditions: V<3 V; Tc=78 °C; dir/dt=dir/dt=100 A/us
100000 T
100% Duty Cycle
NG \\\
.5\\
™~
\\ ~O\
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- \t\:\\ N
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100 )
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Fig. 17 Square wave frequency ratings
1-TIm = 5000 A
2- ITM = 4000 A
3- ITM = 3000 A
4 —Im = 2000 A
5-I;w = 1000 A
6 — ITM =500 A

Conditions: Vr<3 V; T¢c=78 °C; dir/dt=diz/dt=500 A/us
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Fig. 18 Square wave frequency ratings

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

10000

Conditions: Vg=0.67"Vrrm; Tc=55 °C; dir/dt=diz/dt=100 A/us
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Fig. 19 Square wave frequency ratings

1—ITM=5000A
2 —Itm = 4000 A
3 —1Iw = 3000 A
4—ITM=2000A
5—TIw = 1000 A
6 — I = 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—ITM=5000A
Z—ITM=4000A
3 -1 =3000A
4—ITM=2000A
5_ITM= 1000 A
6 —Iv = 500 A
7 -1y =250 A

Conditions: Vg=0.67"Vrrm; Tc=78 °C; dir/dt=diz/dt=100 A/us
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Fig. 21 Square wave frequency ratings

1—ITM=5000A
2 —Itm = 4000 A
3 —1Iw = 3000 A
4—ITM=2000A
5—TIw = 1000 A
6 — I = 500 A
7—ITM=250A

Conditions: Vr=0.67Vgrm; Tc=78 °C; di/dt=dir/dt=500 A/ps
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Fig. 22 Sine wave loss energy per pulse
1-1Iyy = 5000 A
2 - ITM = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5—-1Im = 1000 A
6 — ITM =500 A
7—-Im=250A
Conditions: Vz<3 V
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Fig. 23 Sine wave loss energy per pulse
1-1Iyy = 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: Vg=0.67"Vgrm
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Fig. 24 Square wave loss energy per pulse
1-1I;y = 5000 A
2- ITM = 4000 A
3- ITM = 3000 A
4 —1Im = 2000 A
5- ITM = 1000 A
6— ITM =500 A
7-Imm=250A

Conditions: Vr<3 V; dir/dt=dir/dt=100 A/ps
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Fig. 25 Square wave loss energy per pulse
1- ITM = 5000 A
2- ITM = 4000 A
3-1I;y = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A
7 -1y =250 A
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 -1Iy = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A

7 - ITM =250A

Conditions: Vr=0.67"Vrrwm; di/dt=diz/dt=100 A/ps
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Fig. 27 Square wave loss energy per pulse

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

7 - ITM =250A

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

Conditions: Vr=0.8Vgrm — 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 Irsy are normalized to the Irquw (Itsy — see data sheet, Ti=T; max)
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Fig. 31 The surge current Iy vs. Number of half-sine waves at 50 Hz
1-T;=125°C
2 — T;=25°C
Conditions: Vr=0.8Vgrm — 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)




