MPOTOH-3JIEKTPOTEKC

Hu3kne aMHammnuyeckmne notepu
Manbiii 3apsia 06paTHOro BOCCTAHOBJIEHMS
Pa3BeTBNEHHbIM YNPaBAKIOWMNA 1EKTPOA ANs
BbICOKMX CKOPOCTEN HapacTaHus Toka

bbicTpoaeicTBYOLIUA

Nmnyascubiii Tupucrop

Tun TbU243-630-22

CpeaHuit NpsiMoi TOK Itav 630 A
MoBTOpsIOLLEECS MMMNYSILCHOE Hanps>XXeHne B U
3aKpbITOM COCTOSIHUM DRM 2000 = 2200 B
MoBTopstoweecss nMnynbcHoe obpaTHoe HanpsbkeHne | Ugrrm
Bpems BbIktOHEHNS tq 32.0 MKC
Uprm, Urrm, B 2000 2200
Knacc no HanpshXeHuto 20 22
T;, °C - 60+ 125
NPEJAEJBHO JOITYCTUMBIE 3BHAYEHUS TAPAMETPOB
En.
0603HayeHVe U HaMMEHOBaHWE NapaMeTpa V3. 3HayeHne YcnoBusa naMepeHns
MapameTpbl B NPpOBOAALLEM COCTOSHUN
630 T.=80 °C; ABYXCTOPOHHEE OXNaXxAeHue;
Itav CpefHuii TOK B OTKPbITOM COCTOSIHUK A 850 T.=55 °C; ABYXCTOpOHHee oxnaxaeHue;
180 an. rpaa. cuHyc; 50 'y,
T [eACTBYIOLMI TOK B OTKPbITOM A 989 T.=80 °C; ABYXCTOPOHHEE OXNaxAeHue;
COCTOSIHUM 180 an. rpaa. cuHyc; 50 'y
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
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
Iism YAapHbIY TOK B OTKPbITOM COCTOSIHUM KA 180 an. rpag. cHHyc; 60
(t,=8.3 MC); eanHUYHBbIN
11.0 Ti=Tjmax | MMNynbC; Up=Ur=0 B;
13.0 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
500 Ti=Tjmax | MMNynbC; Up=Ur=0 B;
660 T;=25 °C | MImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
2 o 2 13 MKc; dig/dt=1 A/MKkc
It 3awmTHbIN akTop Ac10 180 a1 rpa. cHyC; 60 ML
(t,=8.3 MC); eanHUYHBbIN
500 T;=Tjmax | MNynbC; Up=Ur=0 B;
700 T;=25°C | UMnynbC ynpasneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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bnokupyrowme napamMerTpbl

MoBTOpStOLLIEECS UMMNYSIbCHOE .
06paTHOe HanpsiXeHne 1 Tymin< Ty <Tymax;
Uprm, Urrm NOBTOPSIOLLIEECS MMTYSTbCHOE B 2000+2200 | 180 3n. rpaa. cuHyc; 50 u;
Hanpsi)XeHWe B 3aKPbITOM COCTOSIHWM YNPaBNIEHNE pasoMKHYTO
Upsm, Ursm HENOBTOPSIOLLIBECS UMITYLCHOE B 2100+2300 | 180 >n. r'pan. cuHyc; 50 u; eamHUYHbIN
HanpsiXeHWe B 3aKPbITOM COCTOSIHWM VMMYJIbC; YNPABNIEHNE PasOMKHYTO
Un. U MocTosiHHOe 06paTHOE M MOCTOSIHHOE B 0.75Uprm | T5=T; maxs
br =R NpsSIMOE HanpsHKeHNe 0.75Urrm | ynpaBneHve pasoMKHYTO
MapameTpbl ynpaBieHus
MaKcHMasibHbIN MPSIMOA TOK
Trem A 8
ynpasneHus T=T
MakcrManbHoe obpaTHoe ey mex
Uram B 5
HanpsihXeHWe yrnpaBneHns
P MakcmManbHasl paccenBaemast BT 8 T;=T; max 419 NOCTOS\HHOrO TOKa
¢ MOLLHOCTb MO YNPaB/IeHMIO ynpasneHus
MapameTpbl NepeKsIlYeHUs
KpuTuyeckas CKOpoCTb HapacTaHus ;rjzjjszx; PD=0'67 Uorwy
; ] T™=4 ltav,
(dir/dt) it zfozkil II:ZO)TKprTOM COCTOSIHUM A/MKC 2000 MMnybe ynpasnenns:: Te=Irgy; Ug=20 B:
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 napamertpbl
F MoHTa)xHoe ycunue KH 14.0+16.0
3 VeKoDEHHe M/ 50 B He 3a)kaToM COCTOSAHUM
P 100 B 3a)xaTOM COCTOSIHUM
XAPAKTEPUCTUKU
0O603Ha4YeHMEe U HAMMEHOBAHNE XapaKTEPUCTUKK ME;; 3HayeHne YcnoBusa naMepeHns
XapaKTepucTUKM B NPOBOASALLEM COCTOAAHUMN
U NMnynbcHOe HanpshkeHne B B 230 T,=25 °C; Iny=1978 A
OTKPbITOM COCTOSIHWUW, MaKC
Ur(o) lMoporosoe Hanps>XeHne, Makc B 1.20 T=T. .
j— Vj maxs
" [HaMmnyeckoe ConpoTMBIEHNE B MOM 0.65 0.5 7 Inay < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHWW, MaKC
Tj=25 OC;
Iy ToK yaep>xaHusi, Makc MA 500 Up=12 B ynpaBneHe pasoMKHyTO
BRokupyrowme XxapakTepucTuku
MoBTOPSOWMIACA UMMYIIbCHBIN
I I 06paTHbIli TOK U NMOBTOPSIIOLLMNIACS VA 100 T=T; maxs
DRM7 “RRM MMMY/bCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Ugrm
COCTOSIHUM, MaKC
KpuTnyeckas CKOpoCTb HapacTaHusi T=T. .
. j— Vj maxs
(Avo/dt)eri 2:;%?;3:‘;'? SI;:KPHTOM B/mMKc 1000 Up=0.67"Uprym; YNpaBneH1e pasoMKHYTO
A
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XapaKTepucTUKM ynpaBsieHus

OTnupatoLLiee NoCTOsIHHOE 4.00 T5= Tjmin
Uor Hanpgx(e:lile yrpaBneHns, Makc B 2.50 T;=25°C
’ 200 | Ti=Tjma | Y0=12B; =3 A;
500 T=T [MOCTOSIHHBIN TOK
Z i 3= Timin | ynpaenenus
Ier ngn::ﬁ;u;:MMnach(::mﬂHHbm TOK A 200 =A%
’ , 200 T5= T max
HeoTnmpatoLee NOCTOSHHOE ~ .
Ueo HanpsXeHWe yrpaBeHus!, MUH B e T5=Tj max;
H " Y Up=0.67"Uprw;
I €0TNMPAIOLLMI NOCTOAHHBIN TOK A 10.00 TocTom e 2K yrpaBneHHS

ynpaBfieHusl, MUH
AvHaMHnueckme XxapaKTepucTUKH

T;=25 °C; Vp=0.4'Vprm; Itm=Itav;
tod BpemMs 3agepXXKn BKITHOUYEHNUS MKC 2.5 Gate pulse: Ig=Irgu; V=20 V;
tep=50 ps; dig/dt=1 A/us

32.0 dvp/dt=50 B/mkc; | Ti=Timax; Iim= Irav;

t, BpeMsi BbIk/to4eHns?, Makc MKC S'Rfiltozo lBO Afmke;
R— 14
40.0 dvp/dt=200 B/MKC; | Up=0.67Upam
Q 3apsia 06paTHOrO BOCCTAHOB/EHMSI, KK 350
- rare Ti=T) moxs Tru= Tray;
¢ BpeMsi 06paTHOro BOCCTAHOBIEHUS, ke 50 diR_/ thTa-XéOTX/_NmI:AY’
- Make ' Up=100 B '
I ToK 06paTHOro BOCCTAaHOBIEHUS], A ) R
M MaKC >>
TennoBble XapaKTEpPUCTUKHU
R 0.0340 [IByXCTOpOHHee
oXNaxaeHve
_ TennoBoe CONpoOTUBNEHNE p-N R MocTosiHHbIN | OxnaxaeHue co
Rinjc-n nepexoa-Kopnyc, Makc C/Br 0.0748 | 1ok CTOPOHbI aHoAa
OxnaxaeHwue co
Rinjek 0.0612 CTOPOHbI KaToAa
TennoBoe CONpoTUBNEHWE KOPMYC- R o
Rihek OXNAANTENb, MaKC C/BT 0.006 [MOCTOSIHHBIN TOK
MexaHUuyecKue XapaKTepuCcTUKMU
w Macca, Tvn r 280
D [nvHa nyTn ToKa yTeykn no MM 27.6
s MOBEPXHOCTU (aonm)|  (1.087)
D [nunHa nyTn Toka yTeuku no BO3ayxy MM 16.0
a )
(aonm)|  (0.630)
NMPUMEYAHME MAPKWPOBKA
1 KpuTryeckas ckopocTb HapacTaHUsi HanpsKeHNs B TEM 243 630 22 A2 K3 VX2
3aKpPbITOM COCTOSIHWM 1 > 3 4 5 6 7
Obo3HaqeHue rpynnbl A2 1. BbICTpOAENCTBYIOLWMI UMMNYIbCHBIV TUPUCTOP
(dvp/dt)c, B/MKE 1000 2. KOHCTPYKTUBHOE MCNONHEHne
5 3. CpefHuii TOK B OTKPLITOM COCTOSIHUM, A
) Bpemsi Bblk/touenms (dvp/dt=50 B/MKc) 4. Knacc no HanpspkeHmio
O603HayeHune rpynnbl K3 5. Kputnyeckas cKkopocTb HapacTaHUsl HanpskeHUs B
tq, MKC 32.0 3aKpbITOM COCTOSIHUM
6. 'pynna no BpemeHun BbikatoueHmns (dvp/dt=50 B/MKC)
7. Knumatunyeckoe ncnonHeHune no NOCT 15150: YXJ12, T




FABAPUTHbBIE PASMEPbI

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 i ]
i
—
U35 (0,138 =
i
both sides ~
a3 (1,338) DIA
\
|
2.3 005/2 DIA. 7 (a275 ‘
—:\ I
s |
o~ \
|
\
|
)
5 LA

Bce pa3mepbl B MUNIMMeTpax (AoiiMax)

Copepxaluascs 3aecb MHbopMaLUmMs SBNSETCS KOHMUAEHUMANbHOWM U HAXoAUTCS MOZ 3alLMTON aBTOPCKUX MpaB.
B MHTepecax ynyulleHusi kadectsa npoaykumu, 3A0 «MpoTOH-DNEKTPOTEKC» OCTaB/SIET 3@ CO60M MPaBO U3MEHSATb MH(OPMAaLIMOHHbIE NIUCTHI 6e3
yBELOMIIEHMSI.
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Fig. 1 On-state characteristics of Limit device
1-T=25°C
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Fig. 2 Gate characteristics




Ll £
1,05 £

0,95

09 £

0,85 /
0,75 /
07 £
0,65 £

0’6:||||=||||=||||||||||||||||
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; Ve=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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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 tq 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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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 diz/dt
1- ITM = O-S.ITAV

2 —Im = Inay,
3- ITM = 1-5.ITAV

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-Iw= O.S'ITAV

2 = Imm = Itay,
3- ITM = 1-5.ITAV

Conditions: T;=T; max; V=100 V
Typical changes of t,; are normalized to the t, (trr* — 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 =TI = Irav,
3- Ity = 1.5T7ay

Conditions: T;=Tj max; V=100 V
Typical changes of I,y are normalized to the I,y (I.v — See data sheet)
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Fig. 10 Sine wave frequency ratings
1—1Iy = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5-1I;y = 1000 A
6 — ITM =500 A
Conditions: Vg<3 V; T¢=55 °C
100000 T T
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Fig. 11 Sine wave frequency ratings
1 - Iy = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5-1I;y = 1000 A
6 — ITM =500 A
7 - ITM =250A

Conditions: Vg<3 V; T¢=80 °C
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Fig. 12 Sine wave frequency ratings
1 - Iy = 5000 A
2 - Iy = 4000 A
—I;v = 3000 A
— I = 2000 A
—I;v = 1000 A
- ITM = 500 A
- ITM =250A

NoOoOuUuihWw

Conditions: Vr=0.67"Vrru; Tc=55 °C
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Fig. 13 Sine wave frequency ratings

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

7 - ITM =250A

Conditions: VR=0-67'VRRM; Tc=80 °C
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Fig. 14 Square 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: Vr<3 V; T¢=55 °C; dir/dt=diz/dt=100 A/us
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Fig. 15 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: V<3 V; Tc=55 °C; dir/dt=diz/dt=500 A/us
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Fig. 16 Square wave frequency ratings
1-TIm = 5000 A
2- ITM = 4000 A
3-1I = 3000 A
4 —Im = 2000 A
5-I;w= 1000 A
6 — ITM =500 A
7-Iw=250A
Conditions: Vr<3 V; T¢=80 °C; dir/dt=diz/dt=100 A/us
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Fig. 17 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: V<3 V; Tc=80 °C; dir/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-Iyw=3000A
4 -1y = 2000 A
5-I;y = 1000 A
6 — ITM =500 A
7-Iim=250A
Conditions: Vg=0.67"Vrgm; Tc=55 °C; dir/dt=diz/dt=100 A/us
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Fig. 19 Square wave frequency ratings
1- ITM = 5000 A
2- ITM = 4000 A
3 —Im = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A
7-Imm=250A
Conditions: Vg=0.67"Vrrm; Tc=55 °C; di/dt=diz/dt=500 A/us
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Fig. 20 Square wave frequency ratings

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

Conditions: Vr=0.67Vgrm; Tc=80 °C; di/dt=dir/dt=100 A/ps
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Fig. 21 Square wave frequency ratings

1_ITM = SOOOA
2 —Itm = 4000 A
3 -1 =3000A
4_ITM = 2000 A
5_ITM = 1000 A
6 —Irv = 500 A
7-Iy =250 A

Conditions: Vg=0.67"Vrrm; Tc=80 °C; dir/dt=diz/dt=500 A/us

2011-deB-22 V1.3 © Proton-Electrotex

WHdopMaLmoHHbIN JiucT TBN243-630-22

10000

cTpaHuvua 14 us 19



100 £
1
10 ’4, 2
E /,, -
7 4
P -
//; /'/4’ 5
1+ %// /’/ €
E // 4'/ P
- — 7~ i // P 7
g / // //
0,1 & i ///
F ’,/ ad
/’,
1
0’01 E /’ 1] 1 11
0,001
10 100 1000 10000
tp [ps]
Fig. 22 Sine wave loss energy per pulse
1-1Iy = 5000 A
2 -1y =4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5-I;y = 1000 A
6 — Iy = 500 A
7 - ITM =250A
Conditions: Vz<3 V
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Fig. 23 Sine wave loss energy per pulse
1- ITM = 5000 A
2 -1y =4000 A
3-I;y=3000A
4 - ITM = 2000 A
5- ITM = 1000 A
6 —I;y = 500 A
Vi ITM =250A

Conditions: Vzg=0.67"Vggm
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Fig. 24 Square wave loss energy per pulse
1-1Iyv = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5—-1Iy = 1000 A
6 — ITM =500 A
7 - ITM =250A
Conditions: Vr<3 V; dir/dt=diz/dt=100 A/us
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Fig. 25 Square wave loss energy per pulse

1- ITM = 5000 A
2 - I = 4000 A
3 —Im = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A

7-Imm=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-TImm = 5000 A
2 -1y = 4000 A
3 —I = 3000 A
4 —Im = 2000 A
5-1I;vy = 1000 A
6—ITM =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_ITM = SOOOA
2 —1I;vy = 4000 A
3 —Im = 3000 A
4 —Im = 2000 A
5_ITM = 1000 A
6—ITM =500 A
7-Im=250A

Conditions: Vr=0.67Vrgm; 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 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=0.8"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)
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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 Isy are normalized to the Ity (Irsm — 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)




