MPOTOH-3JIEKTPOTEKC

N3onmpoBaHHOE OCHOBaHUE

Kopnyc npoMbIWIeHHOro craHaapTa
YnpoueHHasa MexaHM4ecKkas KOHCTpyKUuS,
bbiCTpas cbopka

MpMXXMMHas KOHCTPYKLMS

JABYXIO3MIIMOHHBIN
Tupucropusiii MoayJib
MTx-165-22-F

CpeaHuit NpsiMoit TOK Itav 165 A
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HMPEJAEJBHO JOITYCTUMBIE 3HAYEHUS ITAPAMETPOB

En.
0603Ha4YeHre 1 HaMMeHOBaHWE napaMeTpa 3. 3HayeHne YcnoBus nsMepeHns

MapameTpbl B npoBoAsiLLiEM COCTOSAHUMN

Ttav CpeaHuit TOK B OTKPbITOM COCTOSIHUM 165 T.= 85 °C;

Itrms g:;%;?;oww‘”” TOK B OTKPEITOM A 259 180 3n. rpaa. cuHyc; 50 'y

180 an. rpaa. cuHyc; 50 My
(t,=10 MC); eanHNYHBbIN
4.7 Ti=Tjmax | WMNYNbC; Up=Ur=0 B;
5.5 T;=25 °C | UMnynbc ynpasneHus:
Ic=2 A; tep=50 MKc;
o dig/dt=1 A/MKkC
Itsm YaapHbI TOK B OTKPbLITOM COCTOSIHUM KA 180 a7, rpan. curyG; 60 M
(t,=8.3 MC); eanHNYHbIN
5.0 Ti=Tjmax | UMAYNbC; Up=Ur=0 B;
5.8 T;=25 °C | UMnynbc ynpasneHus:
Ic=2 A; tep=50 MKc;
dig/dt=>1 A/MKc
180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
110 Ti=Tjmax | UMAYNbC; Up=Ur=0 B;
145 T;=25 °C | UMnynbc ynpaBneHus:
Ic=2 A; tep=50 MKc;
5 . 9 1 r3 dig/dt=1 A/mMKc
It 3awmnTHbIN hakTop A°c10 180 a1, rpag. CHYC; 60 MLl
(t,=8.3 MC); eanHUYHBbIN
100 Ti=Tjmax | UMOYNbC; Up=Ur=0 B;
135 T;=25°C | ViMnynbc ynpaeneHus:
Ic=2 A; tep=50 MKc;
dig/dt>1 A/mMkc
bnokupyrowme napamMeTpbl
MNoBTOpSAIOLWEECS UMMYTIbCHOE
o6paTEoe :-lanpﬂ»(eHMye n Tymin< Ty <Tymax;

Uprm, Urrm MOBTOPSIOLLEECS MMYNIBCHOE B 20002200 | 180 an. rpaa. cuHyc; 50 u;
HanpskeHWe B 3aKPbITOM COCTOSIHUM YNPaBIeHNE pasoMKHYTO
HenosTopstoLeecs MysibCHoe
06paTHO(E Ha#pﬂx(eHwe ?41 Timin< Ty <T; max; .

Upsm, Ursm HEMOBTOPSIOLLIGECS UMMYNLCHOE B 2100+2300 | 180 3n. rpaa. cuHyc; 50 MU; eanHUYHBINR
HanpsikeHWe B 3aKPbITOM COCTOSIHUM VIMITYJIbC; YNPABNIEHNE PasOMKHYTO

U U MocTtosiHHOe obpaTHOe U NOCTOSIHHOE B 0.75Uprm | Tj=T; max;

br -R NpsIMOE HanpspKeHne 0.75'Urrm | yNpaBneHne pasoMKHYTO

MapameTpbl ynpaBsieHus
MaKcMMarbHBbIA NPAMON TOK

Trem A 5
ynpasneHus
MakcuManbHoe obpaTHoe Ti=T max

Urgm B 5
HanpskeHue yrnpaBieHns

P MakcuManbHas paccenBaeMas BT 3 T;=T; max 41191 NOCTOSIHHOrO TOKa
MOLLHOCTb MO YNpaBieHuIo yrnpasneHus

MapameTpbl NepexsIloYeHns
KpuTnyeckasi CKOpoCTb HapacTaHus T5=T; max; Up=0.67"Upgrm; Itm=2 Itav;

(di/dt) it TOKa B OTKPbITOM COCTOSIHUU A/MKC 500 Mmnynbc ynpaenenus: Ig=2 A;

(f=1 Hz) tep=50 Mkc; dig/dt>1 A/Mkc

TennoBble napaMeTpbl

Tstg TemnepaTypa XpaHeHus °C -40 = 125

T; TemnepaTypa p-n nepexoaa °C -40 + 125

MexaHuuyeckue napaMmeTpbl

a YckopeHve M 50
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XAPAKTEPUCTUKH

En.

O603HaYeHne U HaMMEHOBAHME XapaKTEPUCTUKM 3M 3HayeHne YcnoBusi M3MepeHus
XapaKTepucTUKM B NPOBOASALLEM COCTOAHUMN
U MMnynbcHOe HanpsiXeHne B B 1.50 T,=25 °C; Iny= 500 A
OTKPLITOM COCTOSIHUM, MaKC
) MNMoporoBoe HanpsixeHue, Makc B 0.80 T=T.
j— 1j maxr
" [HaMmyeckoe CONpoTMBIIEHNE B MOM 1.350 0.5 7 Inay < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHWM, MaKC
T;=25 °C; Up=12 B;
I TOK BKNOYEHUSA, MaKC MA 500 MMnynbc ynpaesnenns: Ig=2 A;
tep=50 MkC; dig/dt>1 A/Mkc
I ToK yaepxaHusi, MaKc MA 250 =25 °C;
H YAEP ! Up=12 B; ynpasneHne pa3oMKHYTO
BAoKMpyroLMe XapaKTepPUCTUKHU
MoBTOPSAOWMIACA UMMYITbCHBIN
I I 06paTHbIli TOK U NOBTOPSIIOLLMNIACS WA 30 T,=T; maxs
DRMr “RRM MMMY/bCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Ugrm
COCTOSIHUM, MaKC
KpuTnyeckas CKOpoCTb HapacTaHusi T=T. .
. j= 1j maxrs
(dvp/dt) it :3:pﬂ>KeHMﬂ B 3aKpbITOM COCTOSIHMM, | B/MKC 1000 Up=0.67"Upgy; YIPABNEHME PAZOMKHYTO
XapaKTepucTUKH ynpaBJieHust
400 Tj= Tj min
Ugr Sggsgigﬁeyz%g;;&H:; MaKC B 2.50 T=25°C
' 2.00 Ti= Tjmax Up=12 B; IDV=3 A;
400 ToT [MOCTOSIHHBIN TOK
o “ 3= limin yrnpaBieHns
! 200 Tj= Tj max
HeoTnupatoLlee NoCTosiHHOE _ .
Uap HanpsKeHWe ynpasieHuns, M1H B 0.25 T5=T; maxi
H " " UD=O.67'UDRM;
Iep yﬁ;;’;:lg:vllc;mnn:ocmﬂwbm ToK MA 10.00 MOCTOSIHHBIN TOK YNpaB/eHNs
[AMHaMnuyecKne xapaKTepucTuKm
T;=25 °C; Vp=0.4Upry; Irm=Irav;
tod BpemMs 3agep>XKu BKITOUYEHUS MKC 2.50 MMnynbc ynpaesnenus: Ig=2 A;
tep=50 MKC; dig/dt>1 A/Mkc
dvp/dt=50 B/MKC; T;=T; max; Irm=200 A;
t, BpeMs BbIK/IIOYEHUS], MAKC MKC 125 dir/dt=-10 A/Mkc; Ur=100 B;
Up=0.67"Uprm
Qn 3apsig 0bpaTHOro BOCCTAHOB/EHUS, MK 855
MaKC
Bpems 06paTHOro BOCCTaHOBIEHNS Ty=T; max; Im= 200 A ;
tr MaKC ! MKC 18 dir/dt=-10 A/MKC ;
n CHbIN 0BpaTHbIN TO Ve=1008
L, MMNYNbCHbIA 06paTHBIN TOK A 95

BOCCTAHOBJIEHA, MaKC
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TennoBble XapaKTEpPUCTUKHN
Tennosoe CoNpoTUBEHNE
p-n nepexoa-Kkoprnyc, Makc

Ha moaynb | °C/BT 0.0900
Ha nosuumio | °C/BT 0.1800
Ha moaynb | °C/BT 0.0850
Ha nosuumio | °C/BT 0.1700

Tennosoe CONpoTUBIEHNE
Kopnyc-oxnaauTenb, MaKc

Rinje 180 an. rpaa. cnHyc; 50 My (t,=10 mc)

MOCTOSAHHBIN TOK

Recn Ha moaynb | °C/BT | 0.0300
Ha nosuumio | °C/BT 0.0600
XapaKTepucTuKu1 n3onsaumm
UisoL dnekTpuyeckas NPOYHOCTb U30NALMK KB 3.00 A >0 T t=1 maH
3.60 [encTBylolLee 3HaYeHne t=1c
MexaHu4yecKkne xapaKTepucTukmn
M, MOMEHT 3aTsikku ocHoBaHusa (M6)Y Hm 6.00 Jonyck + 15%
M, MOMeHT 3aTsKu BbiBogos (M6)Y Hm 6.00 Honyck + 15%
w Macca, Tvn r 320
MAPKUPOBKA NMPUMEYAHUE
‘MT |3 [ 165 [-[22 [ F - yv2 Y Pe3sbba fo/mKHa BbITb CMasaHa
1 2 3 4 5 6

1. TupucTopHbIn Moaynb (MT)
TUPUCTOPHO-AMOAHBIN Moaynb (MT/)
[VoaHO-TUPUCTOPHBIN Moaynb (MA/T)

2. Cxema BKtOYEHUS

3. CpeaHuit npsiMoli ToK, A

4. Knacc no HanpsKeHuo

5. Tun kopnyca (M.F)

6. KnumaTtuyeckoe mncnonHenune no NOCT 15150: Y2

Copepxxaluascs 3aecb HdopMaums SBRSeTCs KOHMUAEHUMANbHON U HAXOAMTCS MO 3alUMTON aBTOPCKMX MpaB.
B MHTepecax yny4lleHns kayectsa npogykumm, 3A0 «MpOTOH-DNEKTPOTEKC» OCTAB/SIET 3a CO60M NPaBo U3MEHSTb MHHDOPMALIMOHHBIE NIUCTbI 6e3
YBEAOMJIEHMS.



On-state current - IT’ kA

On-state voltage - VT, W

2-F, 07-Jun-2008

M- 1852,

Fig 1 — On-state characteristics of Limit device

V, =A+B-i, +C-In(i, +1)+ D,/ i,

Analytical function for On-state characteristic:

Coefficients for max curves

T;= 25°C 5 =Alimax

0.943585 0.659211
0.891706 1.352412
-0.442302 | -0.590725
0.411509 0.549600

OO0 ®w >

On-state characteristic model (see Fig. 1)
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Per arm 0.18 KAW| |

o,
3

Transient thermal impedance -ijn, K
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Time - t, ms

Fig 2 — Transient thermal impedance

Analytical function for Transient thermal impedance junction to case Z,. for DC:

n _
Zye=D R|1-¢F
thjc i
=1
Where 7= 1to i, nis the number of terms in the series.
t = Duration of heating pulse in seconds.
Zp;c = Thermal resistance at time t.
R; = Amplitude of py, term.
7; = Time constatnt of ry, term.
i 1 2 3 4 5 6
R K/W 0.0007653 0.00703 0.01629 0.04126 0.01513 0.09951
Ty S 0.0002111 0.002366 0.06905 0.1909 0.6646 6.64

Transient thermal impedance junction to case Z,;c model (see Fig. 2)
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Gate trigger voltage ‘VGT’ W

02 03 0.4 0s 06 07 0g 0.8 1

Gate trigger current - lep, A

Fig 3 — Gate characteristics — Trigger limits

Gate valtage ‘VG’ A

Gate current - IG, A

Fig 4 - Gate characteristics — Power curves
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Recoverad charge -Q_, uC
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Commutation rate - difdt, Afps
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Fig 5 - Total recovered charge, Q,..; (integral)
?

M- 165-F, {6 Jun-2008

Fig 6 - Recovered charge, Q,, (linear)
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m

Reverse recovery current -1 A

=]
to

MT=185F, Ye-dun-2008

Commutation rate - difdt, Afus

Fig 7 - Peak reverse recovery current, I,,,

Reverse recovery time -t _, s
"

=]

Commutation rate - difdt, Afps

M- 165-F, {6 Jun-2008

Fig 8 - Recovery time, t,, (50% chord)
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MT=-165-22-F 17-Sep-2010
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Mean on-state power dissipation - PT(AV]’

200

100

0 50 100 160 200 280 300

Mean on-state current - IT(AV), A

Fig 9 — On-state power loss (sinusoidal current waveforms)

1000

ML V65 22-F A7-5ep-2000

Mean on-state power dissipation - PT(AV]’ WY

@ - angle of conduction Rectangular current waveforms

il o I i I A | ‘
0
0 50 100 150 200 250 300 350 400

hean on-state current - ITUW), A

Fig 10 - On-state power loss (rectangular current waveforms)
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Mean on-state current - IT(A\n’ A

-E--la - angle of conduction Sinusoidal current wavefonns!--
i [ | L L Lo L o Lo LY
30 40 50 =1} 70 a0 a0 100 10 120
Case temperaturs - Te, o

Fig 11 — Maximum case temperature (sinusoidal current waveforms)

M
&
=}

[~
=)
=]

Mean on-state current - IT[AW, A
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j__|e - angle of conduction Rectangular current wnveformsl_
o Lo Lo ‘ Voo | Voo Lo ' Voo R Voo Voo Lo
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Case temperature - Tp, oc

Fig 12 - Maximum case temperature (rectangular current waveforms)
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10 M- 165-22-F, 00-Aug-2008

1’

=

Surge on-state current - ITSM, k&
Safety faclur-lzl, kials

o H H H | H | H H H | H H | | H H
10 1 1 1 1 11 1 1 1 11 0
10 10’ ml

Pulse length - lp, ms

Fig 13 — Maximum surge and I*t ratings

MT-165F, 05-Aug-2003

=]

Surge on-state current - ITSM’ kA

10 10" 10
Mumber of pulses - n,

Fig 14 - Maximum surge ratings
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