MPOTOH-3JIEKTPOTEKC

beicTpoaeicTBYOLIUA
Nmnyiabcubia Tupucrop

Tun TBU333-400-15

Hu3kne anHammnyeckme notepu
Manbin 3apsa 06paTHOro BOCCTaHOB/IEHMS
Pa3BEeTBMEHHbIN YNPaBASIOLWNA SNEKTPOA, ANS

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

CpeaHuit NpsiMoit TOK Itav 400 A

MoBTOpSAtOLLEECT MMMNYNBCHOE HanpshKeHne B Uneon

3aKpbITOM COCTOAHUMU 1000...1500 B

MosTOpsitOLLEecs MMNynbCHoe obpaTHoe HanpshkeHne | Urgm

Bpems BbikoueHUs tq 16.0, 20.0, 25.0, 32.0 MKkc

Uprm, Urem, B 1000 1100 1200 1300 1400 1500
Knacc no Hanps»xeHuo 10 11 12 13 14 15
T;, °C —60...+125

MNPEAEJBHO JOIIYCTUMBIE 3HAYEHUSA TIAPAMETPOB

O603HaYeHne 1 HaMMeHOBaHWE NapaMeTpa ME3‘C|:‘/; 3HauyeHue YCnoBus nsMepeHus
MapameTpbl B npoBoAsiLLiEM COCTOSIHUMN
400 T.=88 °C; oBYXCTOPOHHEEe OXNaxKaeHue;
I c . A 423 T.=85 °C; nBYXCTOpPOHHee oxnaxaeHue;
TAV peaHMN TOK B OTKPbITOM COCTOSIHUM 621 T,=55 °C; BYXCTOPOHHEE OXADKACHNE:;
180 3n. rpaa. cuHyc; 50 'y
[eACTBYIOLLMIN TOK B OTKPbITOM T.=88 °C; aBYyXCTOPOHHEE OXNAXKAEHUNE;
Ltrms A 628
COCTOSIHMK 180 3n. rpaa. cuHyc; 50 'y
180 3n1. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
6.0 Ti=Tijmax | ¥MOyNbC; Up=Ur=0 B;
7.0 T;=25°C Wmnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
. MKC; dig/dt=1 A/MKC
Lrsm YpaapHbIY TOK B OTKPbITOM COCTOSHWUMU KA 180 3. rpag, CHHyC;
t,=8.3 MC; eanHUYHbI
6.5 Ti=Timax | MMNYNbC; Up=Ur=0 B;
7.5 T;=25°C Wmnynbc ynpasneHus:
IG=IFGM; Us=20 B; tee=50
MKc; dig/dt=1 A/mMkc
180 an. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
180 Ti=Tjmax | MMNyneC; Up=Ur=0 B;
240 T;=25°C | UMnynbC ynpaBneHus:
IG=I|=GM; Us=20 B, tep=50
) . 2 43 MKC; dic/dt=1 A/MKC
It 3awuTHbI hakTop A“c10 180 371, rpaf, CHHYC;
t,=8.3 MC; eanHWYUHbIV
170 Ti=T; max nmnynbc; Up=Ur=0 B;
230 T;=25°C | MMnynbC ynpasneHus:
Ie=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC

2020-Uon-22 v1.6 © Proton-Electrotex

MHbopMauuoHHbIn Jinct TBU333-400-15

cTpaHumua 1 3 19




Bnokuvpyroume napameTpsl

MoBTOpStOLEECS UMMNYSIbCHOE T T <Tos
obpaTHoe HanpshkeHne 1 e ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMMY/TbCHOE B 1000...1500 | 180 3n. rpaa. cuHyc; 50 I'u;
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YNPaBneHNE pasoMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS! UMY ICHOE B 1100...1600 | 180 an. r.pan. CVHYC; €AMHUYHBIN
HarnpshKeHWE B 3aKPbITOM COCTOSIHWM UMYNIbC; YTPABNIEHNE PasOMKHYTO
Us. U MocTosiHHoe obpaTHOe M NMOCTOSIHHOE B 0.6'Uprm T5=T; max;
or =R MpAMOE HanpsKeHNe 0.6Ursm  ynpaBneHue pasoMKHYTO
MapameTpbl ynpaBiieHUs
MakcuMasbHbIi NPSMON TOK
Tram A 6
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Uram B 5
HarnpshKeHWe yrpaBeHust
P MakcuManbHasi paccemMBaeMas BT 3 T;=T; max ANSA NOCTOAHHOIO TOKA
¢ MOLLHOCTb MO YrpaB/ieHnto ynpaeneHusi
MapameTpbl NepexkroyYeHns
KpuTnueckasi ckopoCTb HapacTaHus T;=T;max; Uo=0.67"Uprm; Irm=2300 A;
(dir/dbt) it TOKa B OTKPbITOM COCTOSIHWM A/MKC 1600 Mmnynec ynpaenenns: Is=Irem; Us=20 B;
(f=1 Hz) ter=50 MKC; dic/dt=2 A/MKC
TennoBble NnapaMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHunuyeckue napaMeTpbl
F MoHTaXkHoe ycunue KH 9.0...11.0
a YckopeHue M/c? 50 B 3a)kaTOM COCTOAHUM
XAPAKTEPUCTUKHA
O603Ha4eHne 1 HauMeHOBaHVe XapaKTEPUCTUKK ME;:/; 3HayeHne YcnoBust UsMepeHust
XapaKTepucTUKM B NPOBOASILLEM COCTOSIHUMN
U MMnynibCHO® Hanpsbierme B B 240  T,=25°C; Lm=1256 A
OTKPbITOM COCTOSIHWW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 1.402 T=T. .
j= Vjmaxy
r [nHamnyeckoe ConpoTMBIIEHNE B MOM 0.927 0.5 7 Iy < I < 1.5 7 Tay
OTKPbITOM COCTOSIHWW, MaKC
Tj=25 OC;
L4 TOK yaepxaHusi, Makc MA 500 Ub=12 B: ynpasneHme pasoMkHyTo
Bnokupyrowme XxapakTepucTukm
MoBTOPSOLMINCS UMY bCHBIV
Lo T 06paTHbIi TOK U NOBTOPSIOLLMIACS VA 50 Ti=T; max;
DRMy ZRRM WMMY/bCHBIV TOK B 3aKPbITOM Up=Uorw; Ur=Uram
COCTOSIHUW, MaKC
Kputnyeckasi CKopocTb HapacTaHus 200, 320,
(dup/dt)c HapI'IpFI)KeHVIFI B 3aI?(prT0M P B/MKC 200, 1000, T;=T; mar;
et i 1600, 2000, Up=0.67"Upry; YNPaBNeHUE Pa3OMKHYTO
cocTtosiHun®, MuH 2500
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XapaKTepucTMKM ynpaBsieHus

0 3.00 Tj= Tj min
Usr TMpatoLlee NoCTOsHHOE B 250 T;=25 °C
HanpsXeHue ynpasfieHns, Makc 150 ToT Up=12 B; Ir=3 A;
: i= ljmax .
OTnMpaloLLmMin NOCTOSIHHBIN TOK 200 1= Ty Cﬁ;:ﬂ::;r ke
IGT MA 300 Tj= 25 °C
ynpaBneHusi, MaKc
150 Tj= Tj max
Uso HeoTnupatoLee NoCTosiHHOE B 0.35 T=T, ot
HanpskeHne yrnpasieHns, M1H
HeoTnmpatowmin NoCTOSAHHbIN TOK Up=0.67Uow;
Leo yDaBNEHNs:, MUH MA 35.00 MoCTOSIHHBIVM TOK yrNpaBneHus
AvHaMnueckme xapaKkTepucTuKm
ta BpeMs 3aaepXXKu BKIIIOHYEHUS, MaKC MKC 0.80 T;=25 °C; Up=600 B; Lim=Iray;
1.60. 2.00 di/dt=200 A/Mkc;
tat BpeMsi BK/IIOUEHMS?), MaKC MKC 2‘ 50’ 3' 20’ Mmnynbc ynpaenenns: Ie=Irem; Us=20 B;
DA ter=50 Mkc; dig/dt=2 A/MKC
16.0, 20.0, dup/dt=50 B/MKc; Ti=Tjmax; Im= Irav;
25.0, 32.0 i ldt=- .
3) dir/dt=-10 A/MKc;
ty Bpems Bbikno4eHMs>, Makc MKC .
20.0, 25.0, | Ur=100 B;
32.0, 40.0 | Uo/dt=200 B/MKS; | (5=0.67Upm
Qn 3apsa obpaTHOro BOCCTAaHOB/IEHMS], KK 150
MaKC
Bpems 06paTHOro BOCCTAHOBNEHMS Ti=Tymaxy Im= Tav;
tr ! MKC 3.2 dir/dt=-50 A/MKc;
VEL
Uz=100 B
Tok 06paTHOro BOCCTaHOB/EHMS],
Lim A 94
MaKC
TennoBble XapaKTEePUCTUKHU
Rer 0.0400 [lByxcTOpOHHee
e : oxnaxaeHue
Risgen Tennosoe conpoTUBEeHne p-n °C/BT 0.0880 MocTosiHHbIN OxnaxgeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rthjc—K 0.0720 OxnaxpaeHue co
CTOPOHbI KaToAa
Rece TensnioBoe CONpPOTUBIIEHME KOpMYC- °C/BT 0.006 OCTOSIHHBIN Tok
OXJTaAUTENb, MaKC
MexaHuuyeckme XxapaKTepucTUKun
w Macca, Makc r 92
D [nvHa nyTn ToKa yTeyku no MM 10.30
* NOBEPXHOCTK (moiim)|  (0.405)
D JnvHa nyTy TOKa yTeuKu Nno Bo3ayX MM 6.30
: T m XYV (movim)|  (0.248)
MAPKUPOBKA NMPUMEYAHME

3aKPpbITOM COCTOAHUU

-------- U KpuTnueckas cKopoCTb HapacTaHUsl HaMpsHKEHUS B
1 2 3 4 5 6 7 8

1. TupucTop 6bICTPOAENCTBYIOLLNIA UMMYNbCHBIN

2. KOHCTPYKTVBHOE MCnoNHeHme (duo/dt)r, B/MKC | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500
3. CpeaHmit TOK B OTKPbITOM COCTOSIHWM, A

2
4. Knacc no HanpspKeHuio ) BpeMmsi BK/HOUEHMS!

5. KpuTuyeckast ckopocTb HapacTaHus HanpshkeHusl B
3aKPbITOM COCTOSHUU

6. 'pynna no BpemeHun BbiktoveHns (dup/dt=50 B/MKC)

7. 'pynna no BpeMeHW BKIHOHEHNSA

8. Knumatunueckoe ncrnonHernne no NOCT 15150: ¥YXN2, T2

tqr, MKC 1.60 2.00 2.50 3.20

3 Bpemst BbiktoyeHns (dup/dt=50 B/MKc

ty, MKC




FABAPUTHBIE PASMEPbI
Twun xopnyca: T.B2
max 942 (1,653) OIA
w25 (0,964) DIA.
DN
S
S
N
035 (0198) DA S
01,3 (0,051) DIA =
—— \ —‘\\
] [ o)
18— | s
AN < ~—
5y 2 i S 3
S i ] =
N 7 (0276) —
435 (0.136) DA, S
2
025 (0.984) DIA
=)
=
S
o
Dl (N — L B B
475 (0167
91,8 (0,071) DA
0] )
63 | 3 (1,0

Bce pa3mepbl B MUnIMMeTpax (AtoriMax)

Coaepxaluascs 3aecb MHhopMaLMs ABNSETCA KOHMUAEHLMANBHON U HAXOAMTCS MOJ 3aLMTON aBTOPCKMX Mpas.
B MHTepecax ynyulleHus kadectsa npoaykumm, AO «MpoTOH-DNEKTPOTEKC» OCTAB/AET 3a COBOI NMPaBoO M3MEHSTb UHMOPMALMOHHbIE INCTI 63

YBEAOMIEHUA.




2000 . ‘ TFI3§3-4()'0, 22-Mon-2020
........ 25 °C F+,,'/
4 125 °C ‘ ;
T T - A
< 16001 : -
N - / fffff
1400 : : N |
s | [ I [ \777;777 74\r 777777777 ﬂ\ 77777
§ 200 : : \k " /\ |
E 1 : : S :
(@] | | R4 | |
& 1 A R ./ ”””
S 1000 ; ; ; ;
5 | e R / ******** TRl R IRREEE
£ 800 : : e : :
0 .
= B R - / 77777 (AR - T
'6 600 1 1 '.'/ 1 1 1
m | | / ,,,,,
X | | | | |
= 400 | / | | |
200 A 3 3 3
0 | | | | |
1 1,5 2 2,5 3 3,5

HanpsixeHne B OTKPbITOM COCTOSIHUN - UTM, B

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

A | 1.23399654 1.15046969
B | 0.00072927 0.00060022
C | 0.04683843 | -0.02092982
D | -0.00227054 | 0.02363437

AHanuTnyeckas yHKUMS NpeaesbHON BONbT — aMMepHON XapaKTepPUCTUKK:

Puc.1 — NpegenbHas BONbT-aMnepHas XapakTepucTumka.

U,

FGM?

B

45
40
35
30
25
20
15
10

10 12

MakcuMasibHbIe MoTePU MOLLHOCTW LErnKn yripasieHus

1 1 DC 8

2 2 10 10
3 20 1 18
4 40 0.5 30
5 200 0.1 150

Puc.2 — BonbT-amMnepHas xapakTepucTuka uenu yrnpasneHus




1,1
1,05

0,95
0,9
0,85
0,8
0,75
0,7
0,65
0,6 ——"—+——+—74+—+—ttri
0,5 1 1,5 2 2,5 3

Irw/Itav

ta/tq

(=)

Puc. 3 — 3aBNCMMOCTb BpEMEHM BbIKNOYEHUS £y OT aMNIMTyabl TOKa B OTKPbITOM COCTOSAHUM Iy
Yenousi: Ti=T;max; dir/dt=10 A/Mkc; Ur=100 B; dup/dt=50 B/mkc; Up=0.67"Uprm
TUNNUYHOE U3MEHEHME t; OTHOCUTENBHO HOPMMPOBAHHOIO t; ~ (t;* — CM. MHOPMALMOHHBIN NKUCT, dup/dt=50 B/MKC)

1,5

1,4

1,3

1,2

1,1

1

0,9

tq/ tq*

0’8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
50 100 150 200

(di/do)r [A/ps]

(]

Punc. 4 — 3aBUCMMOCTb BpEMEHW BbIKTIOYEHMS tq OT CKOPOCTM Cnaga aHoAHOro Toka dir/dt
YcnoBus: Tj=Tj maxy ITM=ITAV; Ur=100 B, dUD/dt=50 B/MKC; Up=0.67"Uprm
TUN1YHOEe M3MeHeHWe t, OTHOCMTENbHO HOPMMUPOBAHHOTO ty~ (t;~ — CM. MHOPMALMOHHBIN nCT, dup/dt=50 B/MKc)
1,25

1,2

1,15 AN
1,1

X 1,05 N

ta/tq

0,95

0,9

0,85

0,8

1 10 100 1000

Ur [V]

Puc. 5 — 3aBMCMMOCTb BpeMeHU BbIKoYeHUs t; OT obpaTHoro HanpsixeHust Ug
Ycnosus: Ti=Tjmax; Im=Imav; dir/dt=10 A/MKc; dup/dt=50 B/MKC; Up=0.67"Uprm
TUNNYHOE M3MEHEHUE t, OTHOCMTENIbHO HOPMMUPOBAHHOTO ty~ (tq~ — CM. MHOPMALMOHHLIN nnCT, dup/dt=50 B/MKc)




1,8
1,7

ta/tq

1,1

0,9
0,8

10 100 1000
dUp/dt

Puc. 6 — 3aBNCMMOCTb BpEMEHM BbIKNOYEHMS tq OT CKOPOCTM HapacTaHusa HanpsxeHust dup/dt

Ycnosus: Ti=Tjmax; Iim=Irav; dir/dt=10 A/MKc; Ur=100 B; Up=0.67"Uprm
TUNUYHOE M3MEHEHUE t; OTHOCUTENIbHO HOPMUPOBAHHOTO t;  (tg* — CM. MHAOPMALMOHHBIN UCT, dup/dt=50 B/MKC)

3 -
L 3
25 —
i / / / 2
2 i ///// 1
Q154 ///
] r /
14 //
05 T
0 1 1 1 1 11 11 11 11 1 1 1 1 1 11 1 11 11 11 1 1 1 11 1
0 50 100 150 200 250 300 350 400

(dit/dt)r [A/ps]

Puc. 7 — 3aBucmMmocTb 3apsiaa obpaTHOro BocctaHoBneHns Qr, OT CKOPOCTU cnafa aHogHoro Toka dir/dt
1- ITM = 0.5'ITAV

2-Im= ITAV,

3 - ITM = 1-5'ITAV

Ycnosust: Tj=T;max; Ur=100 B
TUnNMuyHoE M3MeHeHne Q. OTHOCUTENIbHO HOPMMUPOBAHHOMO Q. (Q — CM. MHPOPMALIMOHHBIN JIUCT)




1,4

1,2 \

/]

038 \s

tre/t e

TT T T
—

0.4

0,2

0||||||||||||||||||||||||||||||||

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

Punc. 8 — 3aBucMMOCTb BpeMeHn 06paTHOro BOCCTAHOBMEHNS t, OT CKOPOCTW Criaga aHoAaHoro Toka dir/dt
1- ITM = 0.5'ITAV

2-TIm= ITAV,

3 - ITM = 1-5'ITAV

Ycnosust: Tj=T;max; Ur=100 B
TUNNUYHOE M3MEHEHME t, OTHOCUTENILHO HOPMUPOBAHHOIO tr * (tx ~ — CM. MH(OPMALIMOHHDIN SINCT)

45

4
AV/I
=

35

3

\\
A\

2,5

*

IrrM/I M

2

//

4

1,5

1

0,5

\
\

0||||||||||||||||||||||||||||||||

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

Puc. 9 — MakcmManbHasl 3aBMCMMOCTb TOKa 06paTHOro BOCCTAHOBMEHUS I OT CKOPOCTM Criaga
aHoaHoro Toka dir/dt
1- ITM = 0-5'ITAV
2-Im= Lrav,

3- I = 1.5Tmay

Ycnosust: Tj=T;max; Ur=100 B
TunuyHoe namMeHeHune Iy OTHOCUTENIbHO HOPMUPOBAHHOO Iim~ (Irm~ — CM. UH(OPMALMOHHBIN JINCT)




100000 | | | [T TTTT
ilOO% Duty Cycle
——
L 6
N
N
I —N\
\
10000 N =
.
AN
N e N
as) \,
1000 +— — L -
1 NN
\\ \\ \\ A
N
O AN .
O\ AN
NN 3
N
N\
100 \\
10 100 1000 1000C
tp [ps]
Puc. 10 — 3aBUCMMOCTb YacCTOThI CUHYycomnaanbHbIX MMMYNbCOB TOKa OT A/INTENIbHOCTU MMNY/IbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5-Iw =1000 A
6 - ITM = 500 A
Ycnosus: Ur<3 B; Tc=55 °C
100000 | | | T T TTT
xIOO% Duty Cycle
L 6 \C
AN
N
N
10000 N
AN
NC N\
N
S N
-] \i\\
- T \\
" T \ \:\\
1000 £— SN NN
2= ~ NN N
[ SN N
[ 1~ ‘\ 4
NN N
\Q N\ \\\ \\
\ \ N 3
N
100 AN
10 100 1000 10000
tp [ps]
Puc. 11 — 3aBMCUMOCTb YacToThbl CUHycomnaanbHbIX MMMYNbCOB TOKa OT A/INTENIbHOCTU MMNYNbCOB TOKa
1-1Iw = 5000 A
2 - ITM = 4000 A
3 -Iw = 3000 A
4 - ITM = 2000 A
5 - ITM = 1000 A
6 —Iw =500 A

Ycnosust: Ur<3 B; Tc=90 °C
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10000

100000 | | | T TTTT
100% Duty Cycle
N
7 \C
LN
6
\\
10000
~ N
E // \ \\
by AN N
— \\
— N\
T AN N
1000 +—p—— ~ N
i — NN N N
1 NN
ANANEA
AR N
\\:\\\\ 3
N
N
100 \\\
10 100 1000
tp [ps]
Puc. 12 — 3aBUCMMOCTb YacCTOThI CHUHYycomnaanbHbIX MMMNYNbCOB TOKa OT A/INTENIbHOCTU MMNY/IbCOB TOKa
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5-Iw =1000 A
6 - ITM = 500 A
7—-Iwm=250A
Ycnosus: Ur=0.67"Urrm; Tc=55 °C
100000 | | | N I I I
100% Duty Cycle
\\
7 7Y
// ]
e \\
10000 -»6/’
- \\
.
,/’ NG
< e \\
= = AN
- e \\
N
1000 | ~ ™\ \\f
- \\ N \\\
P AN A
2= ANy N ANy
,4/ N 5
L= NN N
AN
\ N
NN
3
100 N\
10 100 1000 10000
tp [ps]
Puc. 13 — 3aBUCMMOCTb YacCTOThI CUHycomnaanbHbIX MMMYNbCOB TOKa OT AJINTENIbHOCTU MMNYNbCOB TOKa
1-1Iwmw = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5 - ITM = 1000 A
6—-Im=500A
7 - ITM = 250 A

Ycnoust: Ur=0.67"Urrm; Tc=90 °C
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100000 — T
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N\, h
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\\\\\\ AN
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Puc. 14 — 3aBUCMMOCTb YacCTOTbl NPSIMOYrOMbHbIX UMIMY/IbCOB TOKA OT ASUTENbHOCTU UMMYSbCOB
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
Ycnosus: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=100 A/mMkc
100000 T T T T T TTTT
100% Duty Cycle
6
—
\\‘EE\
10000 = ~
BN
) o~
N \\ i N
a - \ \\
S »3 \‘t\\
NN N
AN N
1000 N g
h N\ N
N SN NG N
N ™ N N N\,
N \ \ N \5
NN \\
\\E\ \\ \\4
\\\\ \\
100
10 100 1000
tp [ps]
Puc. 15 — 3aBUCMMOCTb YacCTOTbl NPSIMOYrOMbHbIX MMIMY/IbCOB TOKA OT ASUTENBbHOCTU UMMYSIbCOB
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 —-1I = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
7—-Iwm=250A

Ycnosusa: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=500 A/mMKkc
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100000

100% Duty Cycle
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10000

Puc. 16 — 3aBMCMMOCTb YaCcTOTbl NPSIMOYTOSIbHBIX MMMYSIbCOB TOKa OT ASIMTENbHOCTU UMMYIbCOB

1-1Iwm = 5000 A
2 —Im = 4000 A
3—-Im =3000 A
4 — I = 2000 A
5-1Im = 1000 A
6 —-Iw =500 A
7 - ITM = 250 A
Ycnosusa: Ur<3 B; Tc=90 °C; dir/dt=diz/dt=100 A/MKc
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10000

Puc. 17 — 3aBUCMMOCTb YacCTOTbl NPSIMOYrO/bHbIX UMIMY/IbCOB TOKA OT A/UTENbHOCTU UMMYbCOB

1-1Im = 5000 A
2 -Im = 4000 A
3-Iwm=23000A
4 — I = 2000 A
5-Iwm = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosus: Ur<3 B; Tc=90 °C; dir/dt=diz/dt=500 A/mMkc
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Puc. 18 — 3aBMcMMOCTb 4acToThl NpsAMOYroJibHbIX UMMYNbCOB TOKa OT AJIUTENbHOCTU UMMNYbCOB
1 —1I = 5000 A
2 - ITM = 4000 A
3-1Iw = 3000 A
4 - ITM = 2000 A
5-1Iw = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Ugem; Tc=55 °C; dir/dt=dir/dt=100 A/MkC
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Puc. 19 — 3aBMCMMOCTb 4acToThl NpsAMOYroJibHbIX UMMYNbCOB TOKa OT AJIUTENBbHOCTU UMMNYbCOB
1 —1Im = 5000 A
2 - ITM = 4000 A
3-1Iw = 3000 A
4 - ITM = 2000 A
5 - ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67"Urrm; Tc=55 °C; die/dt=diz/dt=500 A/MKC
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Puc. 20 — 3aBMCMMOCTb YacTOThI NpAMOYTroJibHbIX UMMNYJIbCOB TOKa OT AJIUTENbHOCTU UMMNYIbCOB
1 -1 = 5000 A
2 - ITM = 4000 A
3-1Iw = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6—-Im=500A
7 - ITM = 250 A
YcnoBust: Ur=0.67"Urrm; Tc=90 °C; dir/dt=dir/dt=100 A/mMkc
1(Xm) 1 1 1 1 T
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Puc. 21 — 3aBMCMMOCTb YacToThl NpAMOYroJibHbIX UMMYJIbCOB TOKa OT AJIUTENbHOCTU UMIMY1IbCOB
1 - ITM = 5000 A
2—1Iw = 4000 A
3 - ITM = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7—Im =250 A

Ycnosusi: Ur=0.67"Urrm; Tc=90 °C; die/dt=dir/dt=500 A/MKC
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Puc. 22 — 3aB1cnMMocTb SHEprmmn nNoTepb 3a oANH CMHYCOMﬂaﬂbeIl)’I MMnNynbC TOKa OT ANIUTENBHOCTU UMNY/bCa
1 - ITM = 5000 A
2 - ITM = 4000 A
3—-Im=3000A
4 - ITM = 2000 A
5-1Im = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosus: Ur=3 B
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— 7
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Puc. 23 — 3aBucuMocTb SHEeprmmn noTepb 3a oAnH CVIHYCOVI,CI,aJ'IbeIl‘/‘I MMNynbC TOKa OT ANIUTENBHOCTU UMNYJ1bCa
1- ITM = 5000 A
2 —Imwm =4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Im = 1000 A
6 - ITM = 500 A
7—1Im =250 A

Ycnosusa: Ur=0.67"Urrm
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Ycnosusa: Ur=3 B; dir/dt=dir/dt=100 A/mMKC
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Puc. 24 — 3aBucnMocTb SHEPrmn noTepb 3a OAnH CVIHYCOVIL],afIbeIl\/II MMMYybC TOKa OT AJIUTENIbHOCTU UMIMYJIbCa
1- ITM = 5000 A
2 —Im =4000 A
3 - ITM = 3000 A
4 —1Iw = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7—1Im =250 A
77 e
P ’
pAV4wd
P v 3
A~ s /
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4 P // )
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Puc. 25 — 3aBucnMMocTb SHEpPrmn NoTepb 3a OANH CVIHYCOVI,Cl,aJ'IbeII‘;I nMMnNynbC TOKa OT ANIUMTENBHOCTU UMNYNbCa
1-1Iw = 5000 A
2 - ITM = 4000 A
3—-Im =3000A
4 - ITM = 2000 A
5- ITM = 1000 A
6 —Im=500A
7 - ITM = 250 A

Ycnosusi: Ur=3 B; dir/dt=diz/dt=500 A/MKC
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Puc. 26 — 3aB1UcMMoCTb SHEPIrmn NoTeEPb 3a OANH CMHYCOM,ﬂaﬂbeIVI nMnynbC TOKa OT ANMUTENBHOCTU UMNYNbCa
1-1Iw = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —TIw = 2000 A
5- ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Urrm; dir/dt=dir/dt=100 A/MKC
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Puc. 27 — 3aBUCMMOCTb SHEprmmn nNoTepb 3a oANH CVIHyCOVI,Cl,aJ'IbeII‘/"I MMnNynbC TOKa OT ANIUTENBHOCTU UMNYbCa
1-1Iw = 5000 A
2 - ITM = 4000 A
3—-Im =3000A
4 - ITM = 2000 A
5-Im = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67Urrw; dir/dt=dir/dt=500 A/mMKc
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Puc. 28 — 3aBnucMMoCTb yaapHoro toka Irsm OT AUTENBHOCTU uMnynbea t, AN NonyCcMHYCconaanbHoOro Mnysbca
1-T;=125°C
2 —T;=25°C

Yenosusi: Ug=0 B — MakcumanbHoe 3HaueHve 06paTHOro HanpshXeHus, KOTOpoe NpUKNaabIBAeTCs cpasy nocne
yAapHOro Toka
TUNMYHOE M3MeHeHWE Irsy OTHOCMTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHGOPMALUMOHHBIN NNCT, Ti=T; max)

3

2,5

N

~ T~
T~

\
~—
1 \\

*

Itsm/I Tsm
@

/
l

[/

0,5

1 10

tp [ms]

Puc. 29 — 3aBMCUMMOCTb YAAPHOroO ToKa Irsw OT ANUTENBHOCTM uMnNynbea t, Ans NoNyCMHYCOMAANbHOro UMMybca
1-T;=125°C
2 -T;=25°C

YcnoBusi: Ur=0.8'Ursm — MaKCMMarbHOE 3HaudeHne 06paTHOr0 HanpshKeHUs, KOTOPOE NPUKNAaAbLIBAETCA cpasy nocsne
yAapHOro Toka

TUNUYHOE M3MeHeHWE Irsy OTHOCUTENIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHGOPMAUMOHHBIN UCT, Ti=T; max)
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Puc. 30 — YaapHbiit Tok Itsy OT KONMYECTBA NOSTYCUHYCOMAAMbHBIX UMMY/IbCOB TOKA AUTENbHOCTLIO 10 MC
1-T;=125°C
2 —T;=25°C
Ycnosus: Ur=0 B — MakcuManbHoe 3HavyeHne 06paTHOrO HamnpshKeHUs, KOTOpoe NpUKIaabiBaeTCcs cpasy nocne
yAapHOro Toka
TUNNUYHOE M3MEHEHME I7sy OTHOCUTENIBHO HOPMUPOBAHHOTO Itsm™ (Irsm™ — CM. MHAOPMALMOHHDIN JNCT, Ti=T; max)
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Puc. 31 — YaapHbIli ToK Itsm OT KONMYECTBa NONYCUHYCOMAAMBHBIX UMMYSbCOB TOKA ASIMTENbHOCTHIO 10 MC
1-T;=125°C
2 — T;=25°C
Ycnosus: Ur=0.8'Urrm — MaKcMMarnbHOe 3HaveHne 06paTHOro HanpshkeHus, KoTopoe NpuKnaabiBaeTcs cpasy nocne
YAApHOro ToKa
TUNUYHOE M3MEHEHWE Ity OTHOCMTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHOPMAUMOHHBIN IUCT, Ti=T; max)
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