MPOTOH-IJIEKTPOTEKC

Hu3kue AnHaMUYeckme noTepu
Manbiit 3apsa 06paTHOrO BOCCTAHOBIEHUS

Pa3BeTBNEHHbIM YNPaBAKIOWMNA 1EKTPOA ANs
BbICOKMX CKOPOCTEN HapacTaHus Toka

bbicTpoaeicTBYOLIUA
Nmnyascubiii Tupucrop

Tun TbN333-320-24

CpeaHuit NpsiMoi TOK Itav 320 A

MoBTOpsIOLLEECS MMMNYSILCHOE Hanps>XXeHne B U

3aKpbITOM COCTOSIHUM DRI 2000 = 2400 B
MoBTOpsAOLWeEecs MMNyNbCHOe 0bpaTHOE HanpsXeHue Urrm

BpeMs BbIKOUYEHNS tg 25.0; 32.0; 40.0 Mkc

Uprm, Urrm, B 2000 2200 2400
Knacc no HanpshXeHuto 20 22 24
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

320
470

T.=85 °C; ABYXCTOPOHHEE OXNaXxAeHue;
T.=55 °C; ABYXCTOpOHHEE OXNaxaeHue;
180 an. rpaa. cuHyc; 50 'y,

ITRMS

[eiCTBYIOLLMI TOK B OTKPbITOM
COCTOSIHUM

502

T.=85 °C; ABYXCTOPOHHEE OXNaXxAeHue;
180 an. rpaa. cuHyc; 50 'y

ITSM

YAapHbIi TOK B OTKPbITOM COCTOSIHUM

6.3
7.2

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

7.0
8.1

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

198
259

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

200
270

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

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

Uprm, Urrm NOBTOPSIOLLEECS MMNY/TbCHOE B 20002400 | 180 3n. rpaa. cuHyc; 50 u;
HaNpPsXKEHWE B 3aKPbITOM COCTOSIHUM YNPaBNIEHNE pasoMKHYTO
HenoBTopsioLieecss MMMynbCHOe T T <Tos
06paTHOE HanpshKeHne u jmin= 1) = ) maxs .

Upsm, Ursm HEMOBTOPSIOLIEECS MMITYALCHOE B 2100+2500 | 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 6
ynpaeneHust T=T
MaKcuManbHoe obpaTHoe amax

Uram B 5
HanpsXeHWe ynpaBneHus

p MakcuMasnbHasi paccerBaeMas BT 3 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 1600 anym:évyllnpasneHMﬂ' Ie=Tra: Ug=20 B:
(=1 Hz) tep=50 MKc; dig/dt=1 A/MKC

TennoBble NapaMeTpbl

Tetg TeMnepaTypa XpaHeHus! °C -60+ 125

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

MexaHuuyeckue napaMmeTpbl

F MoHTaxHoe ycunue KH 9.0+11.0

3 YeKopeHme M/C 50 B He 3aXaTOM COCTOSIHUK

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

XapakTepucTuku B NPOBOASLLEM COCTOSHUM

U MMnynbcHoe HanpsiXeHve B B 2.60 T,=25 °C; Iry=1005 A
OTKPbLITOM COCTOSIHUW, MaKC

Ur(o) lMoporosoe Hanps>XeHne, Makc B 1.50 T=T. .

j— Vj maxs

" [MHaMnyeckoe ConpoTUBIIEHUNE B MOM 1.5 0.5 7 Inay < Ir < 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 50 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
. Tj= Tim
u OTnupatoLLee MoCTOsIHHOE 5 ; gg T=25 o
GT HanpshXeHWe yrnpaBieHnsl, Makc 2:00 T;= Tirer Up=12 B; Ip=3 A;
=00 —— MOCTOSIHHBIN TOK
OTNUPaIOLLMIt MOCTOSIHHBIM TOK J= Jjmin | ynpaBneHms
et ynpa:neHul;llﬂ MaKc MA 300 Ti=25%C
! 200 Tj= Tj max
Ueo anpAene ynpasnErA, Mt B | 025 [ T=Timy
” d ” UD=0-67'UDRM;
Iep HeoTnMpatoLyMit MOCTOAHHbIN ToK MA 10.00 MOCTOSIHHBIN TOK YNpaBieHns
ynpaBfeHnsl, MUH
AvHaMuuyeckme 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
25.0; 32.0; | 4 1dt=50 B/mkc; | T=Tmaxi Imn= Irav;
2) 40.0 dir/dt=-10 A/MKc;
tq BpeMs BbIK/IIOUYEHMSI™, MaKC MKC 3200 40.0 Ux=100 B;
'50’.0; | dvp/dt=200 B/MKC; | Up=0.67Uppm
Q 3apsia 06paTHOrO BOCCTAHOB/EHMSI, KK 250
- rake Ti=T; mox; Iru= Iray;
t BpeMsi 06paTHOro BOCCTaHOB/EHMS, i 4.0 d:R_/ th:a-XéOTX/_lva:AY’
i Make ' Uz=100 B '
Tok 06paTHOro BOCCTAHOB/EHUSI, R
Lim MaKC A 130
TennoBble XapaKTEpPUCTUKH
R 0.0500 [IByxCTOpOHHee
oXNaxaeHve
R Tennosoe conpoTuBeHNe p-n °C/BT 0.1100 MoCTOSIHHbIN OxnaxgaeHwue co
thic-A nepexoa-Kopryc, Makc ) TOK CTOPOHbI aHOAa
Rinje 0.0900 Oxniakaetime co
CTOPOHbI KaToza
Rihck Ii;:OBoe conpoTMBneRme kopryc: °C/BT 0.006 MOCTOSIHHbIN TOK
anTenb, Makc
MexaHWYecKne XxapaKTepucTukun
w Macca, Tvn r 110
D [nunHa nyTn Toka yTeuku no MM 10.30
s MOBEPXHOCTK (monim)|  (0.405)
D, [nunHa nyTn Toka yTeuku no BO3ayxy (D.:)I;IM) (06'23‘?8)
NMPUMEYAHMUE MAPKUPOBKA
Y Kputnueckas ckopocTb HapacTaHus HanpshkeHUs B TEU 333 320 24 A2 M3 VX2
3aKpPbITOM COCTOSIHWM 1 ) 3 4 5 6 -
Obo3HaqeHue rpynnbl A2 1. BbICTPOAENCTBYIOLNIA UMIMYNbCHBIA TUPUCTOP
(dvo/dt)eu, B/MKe 1000 2. KOHCTPYKTMBHOE MCMONHEHWe
5 3. CpeZHuit TOK B OTKPbITOM COCTOSIHUM, A
) Bpemsi Bblk/touenms (dvp/dt=50 B/MKc) 4. KNnacc no HanpsykeHmio
0603HayeHne rpynnbl M3 K3 H3 5. Kputnyeckasi CKOpOCTb HapacTaHUsi HamnpsKeHUs B
ty, MKC 25.0 32.0 40.0 3aKPbITOM COCTOSAHWUM
6. [pynna no BpemMeHun BbikntoyveHus (dvp/dt=50 B/Mkc)
7. KnumaTtunueckoe ncnonHenne no NOCT 15150: YXJ12, T




FABAPUTHbBIE PASMEPbI

Tun xopnyca: T.B2
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Copepxxalascs 3aecb MHd)OpMaLWIﬂ SABNIAETCA KOHCbVI,quLl,VIaJ'IbHOIZ N HaxoAaMUTCA NoJ 3aLlumToi ABTOPCKUX Mpas.

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. Maximum allowable mean on-state current Iy, vs. case temperature Tc for sinusoidal current waveforms,

2011-deB-22 V1.3 © Proton-Electrotex

Te, °C

f=50 Hz
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Fig. 3 Maximum allowable mean on-state current Iy vs. case temperature T for rectangular current waveforms

and for DC, f=50Hz
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Fig. 4 Maximum allowable mean on-state current I;ay vs. cooling temperature T, for cooling air force 6 m/s,
heatsink 0143 and sinusoidal current waveforms at different conduction angles, f=50Hz
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Fig. 5 Maximum allowable mean on-state current I;ay vs. cooling temperature T, for cooling air force 6 m/s,
heatsink 0143 and rectangular current waveforms at different conduction angles, f=50Hz
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Fig. 6 Maximum allowable mean on-state current Iray of sinusoidal current waveform vs. pulse duration t, for case
temperature T.=65 °C at high frequency.

1-630 Hz;

2 — 1000 Hz;
3 —1600 Hz;
4 — 2500 Hz;
5 —-4000 Hz;
6 — 6300 Hz;
7 — 10000 Hz;
8 — 16000 Hz.

Conditions: VD=OI67.VDRM; VR=O,67'VRRM.
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Fig. 7 Maximum allowable mean on-state current Iray of sinusoidal current waveform vs. pulse duration t, for case
temperature T,=85 °C at high frequency.

1-630 Hz; 5 —-4000 Hz;
2 — 1000 Hz; 6 — 6300 Hz;
3 - 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=O,67'VDRM; VR=O,67'VRRM.
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Fig. 8 Maximum allowable mean on-state current Iray of sinusoidal current waveform vs. pulse duration t, for case
temperature T,=105 °C at high frequency
1-630 Hz; 4 — 2500 Hz;
2 — 1000 Hz; 5 —4000 Hz;
3 — 1600 Hz; 6 — 6300 Hz.
Conditions: VD=OI67.VDRM; VR=O,67'VRRM.
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Fig. 9 Maximum allowable mean on-state current Iray Of sinusoidal current waveform vs. pulse duration t, for

cooling temperature T,=40 °C, cooling air force6 m/s, heat sink 0143 at high frequency.

1-630 Hz; 5 —-4000 Hz;
2 — 1000 Hz; 6 — 6300 Hz;
3 - 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=O,67'VDRM; VR=O,67'VRRM.
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Fig. 10 Maximum allowable mean on-state current Ity of trapeze current waveform vs. mean on-state current

dir/dt, pulse duration t,=1/2f, and case temperature T.=65 °C.

1-630 Hz; 5 -4000 Hz;

2 — 1000 Hz; 6 — 6300 Hz;

3 - 1600 Hz; 7 — 10000 Hz;

4 — 2500 Hz, 8 — 16000 Hz
Conditions: VD=OI67.VDRM; VR=O,67'VRRM
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Fig. 11 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/2f, and case temperature T.=85 °C at high frequency.

1-630 Hz; 5 -4000 Hz;
2 - 1000 Hz; 6 — 6300 Hz;
3 — 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=O,67'VDRM; VCR=O,67'VRRM
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Fig. 12 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/2f, and case temperature T.=105 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;
2 — 1000 Hz; 5 —4000 Hz.
3 -1600 Hz;

Conditions: VD=OI67.VDRM; VR=O,67'VRRM
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Fig. 13 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate

dir/dt for pulse duration t,=1/4f, and case temperature T.=65 °C at high frequency.

1-630 Hz; 5 -4000 Hz;
2 — 1000 Hz; 6 — 6300 Hz;
3 - 1600 Hz; 7 — 10000 Hz.

4 — 2500 Hz;
Conditions: VD=O,67'VDRM; VR=O,67'VRRM
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Fig. 14 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate

dir/dt for pulse duration t,=1/4f, and case temperature T.=85 °C at high frequency.

1-630 Hz; 5 -4000 Hz;
2 — 1000 Hz; 6 — 6300 Hz;
3 — 1600 Hz; 7 — 10000 Hz.
4 — 2500 Hz;

Conditions: VD=O,67'VDRM; VR=O,67'VRRM

2011-®eB-22 V1.3 © Proton-Electrotex MHdbopMaumoHHbIn Jiuet TBU333-320-24

cTpaHuvua 11 u3 24



1000 — —

0,51
< tp S —
P 1/fo _
~
\\\\\\\\
~
A\ NN
z \ \\ I
= y \ )
N
\ \\ \\ 3
6 \5 \\\\ ~—
N \
100 \\ - S -\4-
10 100 1000

dit/dt, A/mxc

Fig. 15 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate

dir/dt for pulse duration t,=1/4f; and case temperature T.=105 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;

2 — 1000 Hz; 5-4000 Hz;

3 - 1600 Hz; 6 — 6300 Hz.
Conditions: VD=O,67'VDRM; VR=O,67'VRRM
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Fig. 16 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate

dir/dt for pulse duration t,=1/10f; and case temperature T.=85 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;

2 — 1000 Hz; 5 -4000 Hz;

3 - 1600 Hz; 6 — 6300 Hz.
Conditions: VD=O,67'VDRM; VR=O,67'VRRM
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Fig. 17 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate

dir/dt for pulse duration t,=1/10f, and case temperature T,=105 °C at high frequency.

1-630 Hz; 4 — 2500 Hz;
2 — 1000 Hz; 5 —-4000 Hz.
3 - 1600 Hz;
Conditions: VD=O,67'VDRM; VR=O,67'VRRM
1000
0,5It™m
tp \____
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1000

Fig.18 Maximum allowable mean on-state current I,y of trapeze current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/2f,, cooling temperature T,=40 °C, cooling air force 6 m/s, heat sink 0143 at high

frequency.

1-630 Hz; 4 — 2500 Hz;

2 — 1000 Hz; 5 -4000 Hz;

3 - 1600 Hz; 6 — 6300 Hz.
Conditions: VD=OI67.VDRM; VR=O,67'VRRM
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Fig. 19 Maximum allowable mean on-state current I,y of trapeze current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/4f,, cooling temperature T,=40 °C, cooling air force 6 m/s, heatsink 0143 at high

frequency.
1 -630 Hz; 4 — 2500 Hz;
2 —1000 Hz; 5—-4000 Hz;
3 -1600 Hz; 6 — 6300 Hz.
Conditions: VD=O,67'VDRM; VR=O,67'VRRM
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Fig. 20 Maximum allowable mean on-state current Iy of trapeze current waveform vs. on-state current rise rate
dir/dt for pulse duration t,=1/10f;, cooling temperature T,=40 °C, cooling air force 6 m/s, heatsink 0143 at high

1 -630 Hz;
2 — 1000 Hz;
3 - 1600 Hz;

Conditions: VD=O,67'VDRM; VR=O,67'VRRM

2011-deB-22 V1.3 © Proton-Electrotex

frequency.
4 — 2500 Hz;
5—-4000 Hz;
6 — 6300 Hz.
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Fig. 21 Maximum allowable surge on-state current Iy vs. pulse duration t,.
1-T;=125°C
2-T;=25°C

Conditions: Vz=0.
Typical changes are normalized to I'tsy — maximum allowable surge on-state current for t, = 10 ms, Vg = 0,
junction temperature 125 °C.
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Fig. 22 Maximum allowable surge on-state current Irv vs. pulse duration t, for initial junction temperature:
1-T=125°C
2-T;=25°C

Conditions: Vg=0,8-Vrrm
Typical changes are normalized to I'tsy — maximum allowable surge on-state current for t, = 10 ms, Vg = 0,
junction temperature 125 °C.
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Fig. 23 Maximum allowable surge on-state current Itv vs. pulse quantity of overload current N
1-T=125°C
2-T=25°C

Conditions: sinusoidal pulse waveform, duration t, = 10 ms, f= 50 Hz, on-off time ratio Vz=0.
Typical changes are normalized to I'tsy — maximum allowable single pulse surge on-state current for t, = 10 ms, Vg
= 0, junction temperature 125 °C.
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Fig. 24 Maximum allowable surge on-state current I1y vs. pulse quantity of overload current N.
1-T=125°C
2-T;=25°C

Conditions: sinusoidal pulse waveform, duration t, = 10 ms, f= 50 Hz, on-off time ratio 2, Vr=0,8-Vram.

Typical changes are normalized to I'tsy — maximum allowable surge on-state current for t, = 10 ms, Vg = 0,
junction temperature 125 °C.
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Fig. 25 Gate characteristics.
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Fig. 26 Delay time tqq (1) and turn-off time t, (2) vs. gate puls current Irgy
Conditions: T]'=25 °C, VD=500 V, d|G/dt=1 A/MS, = 10 us, It=Itav.
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Fig. 27 Turn-on time t; vs. reverse voltage Vg.

Conditions: T]=125 °C, It=Itav, (le/dt)f=10 A/]J.S, dUD/dt=50 V/]J.S, VD=0167'VDRM-
Typical changes are normalized to the turn-off time t*q for T; = 125 °C, Li=Isay, (diy/dt)~=10A/ps, Vg=100 V,
dVD/dt=50 V/MS, VD=0,67.VDRM
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Fig. 28 Turn-off time t, vs. mean on-state current It/Itay.

Conditions: T]=125 °C, (le/dt)f=10A/Ms, Vr=100 B, dVD/dt=50 V/]J.S, VD=0,67'VDRM-
Typical changes are normalized to the turn-off time t*q for T; = 125 °C, Li=Isay, (diy/dt)=10A/ps, Vk=100 V,
dVD/dt=50 V/MS, VD=0,67.VDRM
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Fig. 29 Turn-on time t, vs. rate of fall of on-state current(dir/dt):.

Conditions: T]=125 OC, IT=ITAVI Vz=100 V, dVD/dt=50 V/MKC, UD=0167'UDRM-
Typical changes are normalized to the turn-off time t*q for T; = 125 °C, I;=Itay, (dir/dt)=10 A/ps, Vgk=100 V,
dVD/dt=50 V/HS, VD=O,67'VDRM.
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Fig. 30 Turn-on time t, vs. rate of rise of off-state voltage(dir/dt)s.

Conditions: T]=125 °C, IT=ITAVI (le/dt)f=10 A/]J.S, VR=100 V, VD=0167.VDRM'
Typical changes are normalized to the turn-off time t*q for T; = 125 °C, I1=Itay, (dir/dt).=10 A/ps, Vg=100 V,
dVD/dt=50 V/Ms, VD=0167.VDRM'
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Fig. 31 Reverse recovery charge Q, vs. rate of fall of on-state current(di/dt);.

1-1;=0,5Trav;

2 - Ir=liay;

3- IT=1/5'ITAV .
Conditions: T; = 125 °C, Vg=100 V.
Typical changes are normalized to the reverse recovery charge Q" for T; = 125 °C, Li=Iay, (dit/dt);=50 A/ps,
Vz=100 V.
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Fig. 32 Typical reverse recovery charge t;; vs. rate of fall of on-state current(di;/dt);.
1-1;=0,5Trav;
2 - It=Irav;
3- IT=1/5'ITAV .
Conditions: T; = 125 °C, Vg=100 V.
Typical changes are normalized to the reverse recovery charge t', for T; = 125 °C, It=Iay, (dif/dt);=50 A/ps,
Vg=100 V.
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Fig. 33 Typical reverse recovery current I,y vs. rate of fall of on-state current(di;/dt):.
1-11=0,5Trav;
2 - Ir=liay;
3- IT=115.ITAV .
Conditions: T; = 125 °C, Vg=100 V.
Typical changes are normalized to the reverse recovery current I for Ty = 125 °C, It=Iay, (dir/dt)=50 A/ps,
Vz=100 V.
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Fig. 34 Mean on-state power dissipation Pray vS. mean on-state current for sinusoidal current waveforms at
different conduction angles, f=50Hz

2011-®eB-22 V1.3 © Proton-Electrotex MHbhopMaumnoHHbIn Jinct TEM333-320-24 CTpaHuvua 21 u3 24



150 1

Hw —

= NN

1200 1

E
™
\\_

oo+

2m

o BY

a0+
4m

2m 1

%:::x
N
\\Q

1-mocT. ToE

2 p=lgr
32— p=l2iF
¥
4— [0
5— pusi®
- =30
a0 400 600
Lo

200

Fig. 35 Mean on-state power dissipation Pty vS. mean on-state current for rectangular current waveforms at
different conduction angles, f=50Hz and DC.
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Fig. 36 Total power loss of one sinusoidal on-state current pulse vs. pulse duration t, and current Iy

Conditions: VD=O,67'VDRM; VR=O,67'VRRM.

Total power loss:

1-6G;
2-4G;
3-2G;
4-1G;
5-0,6G;
6-04G;
7-0,2G;
8-0,1G;
9-0,06G.
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Fig. 37 Total power loss of one trapeze on-state current pulse vs. pulse duration t, and current Ity
Total power loss:

1-10G; 6-0,6G;
2-6G; 7-04G;
3-4¢G; 8-0,2G;
4-2G; 9-0,1G.
5-1¢G;
Conditions: d|T/dt =50 A/H,S, VD=0/67.VDRM; VR=O,67'VRRM.
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Fig. 38

Total power loss of one trapeze on-state current pulse vs. pulse duration t, and current Ity
Total power loss:

1-10G;
2-6G;
3-4G;
4-2G;
5-1G;
6-0,6G;
7-04G;
8-0,2G.

Conditions: dIT/dt = 100 A/ us, VD=O,67'VDRM; VR=O,67'VRRM.
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Fig. 39 Total power loss of one trapeze on-state current pulse vs. pulse duration t, and current Ity
Total power loss:
1-10G;

Conditions: le/dt = 200 A/Ms, VD=0I67.VDRM; VR=0167.VRRM'




