MPOTOH-IJIEKTPOTEKC

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

bbicTpoaeicTBYOLIUA

Nmnyascubiii Tupucrop

Tun TbU643-500-22

CpeaHuit NpsiMoi TOK Itav 500 A
MoBTOpsIOLLEECS MMMNYSILCHOE Hanps>XXeHne B U
3aKPbITOM COCTOSIHUM DRM 2000 = 2200 B
MoBTOpsAOLWeEecs MMNyNbCHOe 0bpaTHOE HanpsXeHue Urrm
Bpems BbIktO4EHNA tg 32.0 MKC
Uprm, Urrm, B 2000 2200
Knacc no HanpshXeHuto 20 22
T;, °C - 60+ 125
NPEJAEJBHO JOITYCTUMBIE 3BHAYEHUS TAPAMETPOB
En.
O603Ha4eHne 1 HaMMeHOBaHMe napamMeTpa YEM. 3HayeHue YcnoBusi nsmepenus
MapameTpbl B npoBoAsiLLIEM COCTOSAHUN
500 T.=85 °C; ABYXCTOPOHHEE OXNaXxAeHue;
Itav CpeaHuit TOK B OTKPbITOM COCTOSIHUM A 750 T.=55 °C; ABYXCTOPOHHEE OXNaxaeHue;
180 an. rpaa. cuHyc; 50 'y,
Traus [eiNCcTBYIOLIMIN TOK B OTKPbITOM A 800 T.=85 °C; ABYXCTOPOHHEE OXNaXxAeHue;
COCTOSIHUU 180 an. rpaa. cuHyc; 50 'y
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
9.0 Ti=Tjmax | WMNynbC; Up=Ur=0 B;
10.3 T;=25 °C | MImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
Ttsm YaapHbIi TOK B OTKPbITOM COCTOSIHUK KA T;S’;IG/I_ (;t(_;ﬂl CAVI/ :;CC, 60 L
(t,=8.3 MC); eanHUYHBbIN
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 | MImnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
) o > i3 MKC; dig/dt=1 A/MKcC
It 3almnTHBIV (hakTop A°c10 180 311, rpaa. cuHyc: 60 ML
(t,=8.3 MC); eanHUYHBbIN
415 T=Tjmax | MNynbc; Up=Ugr=0 B;
545 T;=25°C | UMnynbC ynpasneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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bnokupyrowme napamMerTpbl

MoBTOpSIOLLEECH UMITYIILCHOE T T <Toos
obpaTHoe HanpsixeHve 1 , jmn = ) mee _

Uprm, Urrm NOBTOPSIOLLEECS MMNY/TbCHOE B 20002200 | 180 3n. rpaa. cuHyc; 50 u;
HaNpPsXKEHWE B 3aKPbITOM COCTOSIHUM YNPaBNIEHNE pasoMKHYTO
HenoBTopsioLieecss MMMynbCHOe T T <Toos
06paTHOE HanpshKeHne u jmin= 1) = ) maxs .

Upsm, Ursm HEMOBTOPSIOLIEECS MMITYALCHOE B 2100+2300 | 180 3. rpaa. cuHyc; 50 ', eAMHUYHBIN
HaNpPsXKEHWE B 3aKPbITOM COCTOSIHUM UMMYNIbC; YNPABNEHNE PaSOMKHYTO

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

br R NpsAMOe HanpspKeHne 0.75Urrm | ynpaBneHne pasoMKHyTO

MapaMeTpbl ynpaBsieHusl
MaKcMManbHbI NPSMOW TOK

Irm A 8
ynpaeneHust T=T
MaKcuManbHoe obpaTHoe amax

Uram B 5
HanpsXeHWe ynpaBneHus

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

¢ MOLLHOCTb MO YrpaB/ieHunto ynpaeneHust

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

(dir/dt)eir | TOKa B OTKPLITOM COCTOSIHUM A/MKC 2000 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 14.0+16.0

3 YeKopeHme M/C 50 B He 3aXaTOM COCTOSIHUK

P 100 B 3a)xaTOM COCTOSIHUM
XAPAKTEPUCTUKU
0603HauYeHNE U HAMMEHOBAHWE XapaKTEPUCTUKU ME;; 3HayeHne YcnoBusi MsMepeHus

XapakTepucTuku B NPOBOASLLEM COCTOSHUM

U MMnynbcHoe HanpsiXeHve B B 2.40 T,=25 °C; Iyy=1570 A
OTKPbLITOM COCTOSIHUW, MaKC

Ur(o) lMoporosoe Hanps>XeHne, Makc B 1.40 T=T. .

j— Vj maxs

" [MHaMnyeckoe ConpoTUBIIEHUNE B MOM 0.80 0.5 7 Iyay < I < 1.5 7 Iray

OTKPbLITOM COCTOSIHUW, MaKC
T;=25 °C;

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

BNOKMpYOLME XapaKTEPUCTUKHN
MoBTOPSOWMIACS UMMYIbCHBIN

I I 06paTHbIli TOK U NMOBTOPSIIOLLMNIACS VA 100 Ti=T; max;

DRM/ “RRM MMMY/bCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Ugrm
COCTOSIHMM, MaKC
KpuTuuyeckas CKOpoCTb HapacTaHus! 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 ynpaBJieHus
400 Tj= Tj min
Usr S;;I M;’;mze IEO(;T;;:HHV?: MaKc B 2:50 T=25°C
p ynp ’ 2.00 Tj= Tj max Up=12 B, IDV=3 A,
=00 - MoCTOSAHHBLIN TOK
o o i= limin ynpaBneHus
! 200 Tj= Tj max
Ueo HeoTnupatoLiee NnocTosiHHoe B 0.25 =T, ma
HanpshKeHWe ynpaBeHusl, MUH
H ” ” UD=0-67'UDRM;
I €0TMNMPAIOLLMIA MNOCTOSIHHBIN TOK VA 10.00 MOCTOSIHHbIV TOK yNpaBieHus
yrpaBieHns, MUH
[AMHaMnuyecKne xapaKTepucTuKm
T;=25 °C; Vp=0.4Vorym; Itm=Irav;
toq BpeMsi 3aaepXXKn BKITOYEHUS MKC 2.5 Gate pulse: Ig=Irgm; Ve=20V;
tep=50 ps; dig/dt=1 A/us
32.0 dvp/dt=50 B/MKc; Z;:/E;t max];- ng/= Irav;
2) | =- MKC,
tq Bpemsi BbIKNIOYEHNS~, MaKC MKC Ug=100 B;
40.0 dvp/dt=200 B/MKC; | Uy=0.67Uprm
3apsia 0bpaTHOro BOCCTAHOB/EHWUS,
Qn Sapen ooP MkKn 300
T5=Tj maxs Irm= Irav;
t, 3|;§::4ﬂ 06paTHOrO BOCCTAHOBJIEHUS], MKC 5.0 die/dt=-50 A/MKC ;
Ur=100 B
Tok 0bpaTHOro BOCCTAHOB/EHMS,
Lim MaKC A 145
TennoBble XapaKTEpPUCTUKH
R 0.0340 [IByxCTOpOHHee
oxnaxaeHue
Tennosoe conpoTuBeHNe p-n o MoCTOSIHHbIN OxnaxgaeHwue co
Rinjc-n nepexoa-Kopnyc, Makc C/Br 0.0748 TOK CTOPOHbI aHoAa
Rinje 0.0612 Oxniakaetime co
CTOPOHbI KaToAa
Rince TennoBoe ConpoTUBIIEHNE KOpHMYC- °C/BT 0.006 OCTOSHHbI TOK
OXJlaauTENb, MaKC
MexaHnyeckne XxapaKTepucTuKmu
w Macca, Tvn r 260
D [nunHa nyTn Toka yTeuku no MM 19.44
s MOBEPXHOCTK (monim)|  (0.765)
D [nvHa NyTK ToKa YTeYKM rno BO3AyX MM 12.10
a VT T AYY | (orim)| (0.476)
NMPUMEYAHMUE MAPKUPOBKA
1)
3aKpMT2LIe((::g;$—|OCKOpOCTb HapacTaHUs HanpshKeHus B TEU 643 500 22 A2 K3 VX2
OKgbIT M AHWN - 1 ’ 3 4 5 6 -
celathlsalling) L] 1. BbICTPOAENCTBYIOLNIA UMIMYNbCHBIA TUPUCTOP
(dvo/dt)qi, B/MKC 1000 2. KOHCTpYKTMBHOE 1CTONHEHne
5 3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A
) Bpemsi Bblk/touenms (dvp/dt=50 B/MKc) 4. KNnacc no HanpsykeHmio
0O603Ha4eHue rpynmbl K3 5. KpuTnyeckasi CkopoCTb HapacTaHUsi HaMps>KeHNs B
tq, MKC 32.0 3aKPbITOM COCTOSHUM
6. [pynna no BpemMeHun BbikntoyveHus (dvp/dt=50 B/Mkc)
7. KnumaTtunueckoe ncnonHenne no NOCT 15150: YXJ12, T




FABAPUTHbBIE PASMEPbI

Twun kopnyca: T.C2

6741 (2,638)

max 960 (2.362) DIA.
=
S 038 (1,496) DIA.
S 2
S
= NS
N
7 - —n =l ! Q’\Q
S g | s
= : 5
S ! <
& - . J
935 (0,138) DI =
both sides \g_
-
438 (1,496) DiA

91,3 (0.051) DA
7 (0.276)

Bce pasmepbl B MUIAMMETpaXx (aoriMax)

Conepxxaluasics 3aecb MHbopMaums SBASETCS KOHMUAEHUMANbHOW 1 HAXOAUTCS MOA 3aLLMTON aBTOPCKMX 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
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Fig. 2 Gate characteristics
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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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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/us)
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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 —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)




L4 1

12 1

RN

0,8_ N —

tre/t rr

04 1

02

0-||||||||||||||||||||||||||||||||

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

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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Fig. 10 Sine wave frequency ratings
1- ITM = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5-1I;y = 1000 A
6 — Ity = 500 A
Conditions: Vg<3 V; T¢=55 °C
100000 T T
100% Duty Cycle
6. N\,
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N
5 N
10000 +— —
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N
N
=
S
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- NN\
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100 i H : 4
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to [usl
Fig. 11 Sine wave frequency ratings
1- ITM = 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 = 250 A

Conditions: Vg<3 V; T¢=85 °C
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Conditions: Vr=0.67"Vrru; Tc=55 °C
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Fig. 12 Sine wave frequency ratings

1- ITM = 5000 A
—I;vw = 4000 A
—Im = 3000 A
— I = 2000 A
—I;vw = 1000 A
- ITM =500 A

- ITM =250A
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Conditions: VR=0-67'VRRM; Tc=85 °C
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Fig. 13 Sine wave frequency ratings

1-1Imm = 5000 A
2 —Itm = 4000 A
3—1I;w = 3000 A
4_ITM = 2000 A
5—TI = 1000 A
6 — I = 500 A
7_ITM =250A
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100% Duty Cycle
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Fig. 14 Square wave frequency ratings
1 —TIyy = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5 —1Imm = 1000 A
6 — ITM =500 A
Conditions: Vr<3 V; T¢=55 °C; dir/dt=diz/dt=100 A/us
100000 ‘ ‘ T
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Fig. 15 Square wave frequency ratings
1- ITM = 5000 A
2 — I = 4000 A
3 - I = 3000 A
4 — ITM = 2000 A
5 —1Imm = 1000 A
6 — Ity = 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-TIm = 5000 A
2 -1y = 4000 A
3-1I = 3000 A
4 —Im = 2000 A
5-I;w= 1000 A
6 — ITM =500 A
7-Imm=250A
Conditions: Vr<3 V; T¢=85 °C; dir/dt=diz/dt=100 A/ps
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Fig. 17 Square wave frequency ratings
1 —TIyy = 5000 A
2- ITM = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5 —1Imm = 1000 A
6 — Ity = 500 A
7-Imm=250A
Conditions: Vr<3 V; T¢=85 °C; dir/dt=diz/dt=500 A/us

2011-®eB-22 V1.5 © Proton-Electrotex MHdbopMaumoHHbIn Jiuct TBN643-500-22

10000

cTpaHuvua 12 us 19



100000

100% Duty Cycle

AN

AN

N

N

N\

10000 +7

f [Hz]

T —
T~
N

7] )

/ /

1000 +

AN

—
/|

e

0 L

100
10

100

tp [ps]

Fig. 18 Square wave frequency ratings

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=0.67Vgrm; Tc=55 °C; di/dt=dir/dt=100 A/ps
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Fig. 19 Square wave frequency ratings

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

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

Conditions: Vr=0.67Vgrm; Tc=85 °C; di/dt=dir/dt=100 A/ps
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Fig. 21 Square wave frequency ratings

1_ITM = SOOOA
2 —1I;vy = 4000 A
3 —Im = 3000 A
4 —Im = 2000 A
5_ITM = 1000 A
6 — Ity = 500 A
7-Im=250A

Conditions: Vg=0.67"Vrrm; Tc=85 °C; dir/dt=diz/dt=500 A/us
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Fig. 22 Sine wave loss energy per pulse
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 = 250 A
Conditions: Vz<3 V
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Fig. 23 Sine wave loss energy per pulse
1-1Iy = 5000 A
2 - ITM = 4000 A
3-I;y=3000A
4 -1y = 2000 A
5- ITM = 1000 A
6 — ITM =500 A
7-Iiyw=250A

Conditions: Vzg=0.67"Vggm
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Fig. 24 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<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- ITM = 4000 A
3 —Im = 3000 A
4 — Iy = 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- ITM = 5000 A
2- ITM = 4000 A
3 -1Iy = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A
7—-Im=250A
Conditions: Vr=0.67Vrgm; dir/dt=diz/dt=100 A/us
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Fig. 27 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 — Ity = 500 A
7 - ITM =250A

Conditions: Vr=0.67"Vrrwm; 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: 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 Iy vs. Number of half-sine waves at 50 Hz
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. 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 Iy are normalized to the - (ITSM* — see data sheet, Ti=Tj max)




