MPOTOH-3JIEKTPOTEKC

beicTpoaeicTBYOLIAA
Nmnyiascubia Tupucrop

Tun TBNU143-400-15

Hun3kune anHammnyeckme notepu
Manbii 3apsa 06paTHOro BOCCTaHOB/EHMS
Pa3BEeTBEHHbIM YNPaBASIOLWNA SNEKTPOA, ANS

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

CpeaHuit NpsiMoit TOK Itav 400 A

MoBTOpSAtOLEECS MMMNYNBCHOE HAaNpsHKeHWE B Ui

3aKpbITOM COCTOAHUMN 1000...1500 B

MosTOpsiOLLEecs MMNynbCHoe obpaTHoe HanpsbkeHne | Urgm

BpeMsa BbikIoUeHUs tq 10.0, 12.5, 16.0, 20.0 Mkc

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

MNPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TIAPAMETPOB

O603HaYeHne U HaMMeHOBaHWE NMapaMeTpa VIE3£I: 3HaueHue YcnoBus nsmepeHnus
MapameTpbl B npoBoASiLIEM COCTOSIHUMN
400 T.=92 °C; oBYXCTOPOHHEE OX/AXAEHME;
I c . A 465 T.=85 °C; nBYXCTOpPOHHEe OXNaXAeHWe;
TAV peaHMN TOK B OTKPbITOM COCTOSIHWM 688 T.=55 °C; BYXCTOPOHHEE OXTBKACHNE:;
180 3n. rpaa. cuHyc; 50 'y
[eACTBYIOLLMIA TOK B OTKPbITOM Tc=92 °C; nBYXCTOPOHHEE OXNIaXAEHME;
Ltrms A 628
COCTOSIHMM 180 5. rpaa. cuHyc; 50 'y
180 3n1. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
9.5 Ti=T; max umnynec; Up=Ur=0 B;
11.0 T;=25 °C | UMnynbC ynpaeneHus:
Ie=TIrem; Us=20 B; ter=50
. MKC; dig/dt=1 A/MKC
Lrsm YaapHbIM TOK B OTKPbITOM COCTOSIHUM KA 180 3. rpa, CHHYC,
t,=8.3 MC; eanHUYHbIi
10.0 Ti=T; max nmnynbc; Up=Ur=0 B;
11.5 T;=25 °C | mnynbc ynpasneHus:
IG=IFGM; Us=20 B; ter=50
MKC; dig/dt=1 A/Mkc
180 an. rpaa. cuHyc;
t,=10 MC; eaAnHNYHBII
450 Ti=Tjmax | MNynbC; Up=Ur=0 B;
600 T;=25 °C | ImnynbC ynpasneHus:
IG=I|=GM; Us=20 B, tep=50
, . 5 13 MKC; dic/dt=1 A/MKC
It 3awuTHbI hakTop A“c10 180 371, rpaf, CUHYC;
t,=8.3 MC; eanHWYHbI
410 Ti=T; max nmnynbc; Up=Ur=0 B;
540 T;=25 °C | MnynbC ynpasneHus:
Ie=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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Bnokuvpyroume napameTpsl

MoBTOpStOLLIEECS UMMNYSIbCHOE T T <o
0bpaTHoe HanpsixeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 1000...1500 | 180 an. rpaa. cuHyc; 50 u;
HarnpsiXeHWEe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B 1100...1600 | 180 an. r.pan. CVHYC; €OMHUYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PASOMKHYTO
Us. U MocTosiHHOe obpaTHOEe 1 NOCTOSIHHOE B 0.6'Uprm T5=T; max;
br =R NpAMOE HanpshkeHne 0.6Ursv | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
Tram A 8
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MaKkcuManbHasi pacceMBaeMas BT 8 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YNpaB/ieHMIo yrpaBieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Uo=0.67"Uprm; Irm=3700 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHWM A/MKC 2000 Mmnynbc ynpaenenns: Is=Irem; Us=20 B;
(f=1 Hz) tep=50 MKC; dic/dt=2 A/MKC
Tennosble napamMeTpbl
Tstg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexoaa °C —60...+125
MexaHuuyeckue napaMeTpbl
F MoHTaXKHoe ycunue KH 14.0...16.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTUKU
O603HaYeHne N HaMMEHOBAHME XapPaKTEPUCTUKM ME;:/; 3HayeHune YcnoBusi M3MepeHus
XapaKTepucTUKM B NPOBOASILLEM COCTOSIHUMU
Unn ViMny/ibCHoe Hanpsbkerme B 2.85 | T;=25°C; Lm=1256 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MoporoBoe HanpsixeHue, Makc B 1.673 T=T. .
j= 1jmax,
r [nHaMnyeckoe conpoTUBIEHUE B MOM 0.891 0.5 7 Iy < I < 1.5 7 Iy
OTKPbITOM COCTOSIHWUW, MaKC
Tj=25 OC;
Iy TOK yaepxaHusi, Makc MA 500 Ub=12 B: ynpasneHme pasoMkHyTo
Bnokupyrome XapakTepucTuku
MoBTOPSOLWMIACS UMMNYTbCHBIN
Lor I 06paTHbIi TOK U MOBTOPSAOLLMIACS VA 100 Ti=T; max;
DRMy ZRRM WMMY/bCHBIV TOK B 3aKPbITOM Uo=Uprw; Ur=Uran
COCTOSIHWW, MaKC
Kputnuyeckast CKopocTb HapacTaHus 200, 320,
(dup/dt)ait Hapl'lpﬂ)l(eHVIﬂ B 3al:l)(prTOM P B/MKC >00, 1000, | T,=T, max;
N " 1600, 2000, | Up=0.67"Upry; YNpaBneHne pasoMKHyTO
COCTOSIHUK®, MWH 2500
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XapaKTepuCcTUKM ynpaB/ieHus

O 300 Tj= Tj min
Uer TNMpatoLLee NoCTOSIHHOE B 250 T=25 °C
HanpsXeHWe ynpaBneHus, Makc 1.50 T=T Up=12 B; Ip=3 A;
. i= 1y max o
OTnMparoLWwmin NOCTOSIHHBIN TOK 200 1= Tomn Cr?;;gﬂ::;r e
Ier MA 300 Tj= 25 °C
yNpaBneHusi, Makc
150 TJ= TJ max
Uso HeoTnupatolee noctosiHHoe B 0.40 T=T)moc;
HanpsXeHWe ynpaBneHus, MUH
HeoTnmpatoLLmii NOCTOSIHHBIN TOK Uo=0.67Unrn;
Ieo patouy MA 55.00 MOCTOSIHHbIN TOK YNpaB/eHUs

ynpaBneHna, MnH

AvHaMnueckme xapakTepucTuku

tga BpeMs 3aepXXKku BKITIOYEHUS, MaKC MKC 0.95 T;=25 °C; Up=600 B; Liu=Irav;
di/dt=200 A/MKc;

o BpeMsi BK/IIOYEHMS?), MaKC MKC ég%’ i%%’ Umnynbc ynpaBnerus: Is=Irem; Us=20 B;
e ter=50 Mkc; dig/dt=2 A/Mkc
]ioo’ 12.5, dup/dt=50 B/mkc; T]=T] max; Im= Irav;
) 6.0, 20.0 diz/dt=-10 A/MkKc;
ty Bpems BbikNtOYeHMS>, Makc MKC .
12.5, 16.0, _ Ur=100 B;
20.0, 25,0 | dup/dt=200 B/MKS; | J,=0.67Upnw
Qn 3apsa obpaTHOro BOCCTAaHOB/IEHMS], MK 100
MaKC
Bpemsi 06paTHOr0 BOCCTAHOBNEHMS Ti=Tymaxy Im= Trav;
tr ! MKC 3.2 dir/dt=-50 A/MKc;
MaKC
Uz=100 B
Tok 06paTHOro BOCCTaHOB/EHMS],
IrrM A 80
MaKC
TennoBble XapaKTePUCTUKHN
R 0.0320 AByxcToporee
oxnaxgeHue
Reven Tennosoe conpoTusfieHne p-n °C/BT 0.0704 MocTtosiHHbIM | OxnaxkaeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rerjex 0.0576 Oxnaxaenme co
CTOPOHbI KaToAa
Rece TennioBoe CONpPOTMBIEHME KOPMYC- °C/BT 0.0060 OCTOSHHbI ToK

oxnaauTenb, MakcC

MexaHn4ecKne XxapaKTepucTuKm

w Macca, Makc r 280

D [nvHa nyTn ToKa yTedkn no MM 27.60
* NOBEPXHOCTK (moim)|  (1.087)

D JnvHa nyTy ToKa yTeYKu Nno Bo3ayX MM 16.00
: T T XV (oiim)|  (0.630)

MAPKWUPOBKA NMPUMEYAHME

3aKpbITOM COCTOAHUN

-------- U KpuTnueckas ckopoCTb HapacTaHUsl HaMNpsHKEHUS B
1 2 3 4 5 6 7 8

1. TupucTop 6bICTPOAEUCTBYIOLLNIA UMIYSbCHBbII

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

2
4. Knacc no HanpspKeHuio ) Bpemsi BKItOHEHMS

5. KpuTuyeckasi ckopocTb HapacTaHusl HanpshkeHusl B
3aKPbITOM COCTOSHUU

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

7. ['pynna no BpeMeHn BKIIOHEHNSA

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

tqr, MKC 2.00 2.50 3.20 4.00

3 Bpems BbikntoyeHns (dup/dt=50 B/MKc

tq, MKC




FABAPUTHbLIE PASMEPbI

Twn kopnyca: T.C3
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Bce pa3mepbl B MUnInMeTpax (aAtoriMax)

Conepallasicsi 3aecb MHGOpMaLWs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3alUUTON aBTOPCKUX MpPaB.
B MHTepecax ynyulleHus kadyecTsa npoaykumu, AO «MpOTOH-DNEKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSTb MH(OPMALIMOHHbIE ICTbI 6e3
YBEIOMIEHMS.




3000

TFI143-400, 23-Uion-2020

[

2500

2000

1500

1000

Tok B OTKpbITOM cocTOsHAM - I, A

500

1,5

2 2,5

3 3,5

4 4,5

HanpsbkeHne B OTKPbITOM COCTOSIHUN - UTM, B

AHanuTnyeckas GyHKUMS NpeaenbHON BONbT — aMMNepHON XapakTepuUCTUKK:
V,=A+B-i, +C-In(i, + )+ D-,i,

A | 1.53529589 1.00378110
B | 0.00130630 0.00082807
C | 0.24627785 0.12081582
D | -0.05980358 | -0.00275318

Puc.1 — lNpepenbHas BosbT-aMMepHas XapakTepucTuka.

UFGM,40 [

B //
_—

_—

30 §

25 F
s /
20 4 v

15 §

Nyl
AN
o~

0 5 10 15 20

IrcMm, A

MakcuMaribHble NoTeEPU MOLLHOCTW Lenu yrpasieHus

1 1 DC 8

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

Puc.2 — BosnbT-aMnepHasi XapakTepUCTMKA Lienu yrnpaBneHms




1,1
1,05

0,95
09
0,85
0.8
075
07
0,65
0,5 1 L5 2 25 3

tq/tq

S

Irm/Itav

Puc. 3 — 3aBUCMMOCTb BPEMEHW BbIK/IOUYEHMS t, OT aMNIMTYAbl TOKA B OTKPLITOM COCTOSIHUM Iy
Ycnosus: Ti=Tjmax; dir/dt=10 A/Mkc; Ur=100 B; dup/dt=50 B/mkc; Up=0.67"Uprm
TUNUYHOE M3MEHEHUE t; OTHOCUTENIBHO HOPMUPOBAHHOIO t; * (t;* — CM. MH(OPMALIMOHHBIN NUCT, dup/dt=50 B/MKC)

1,5

1,4

1,3

1,2

1,1

1

0,9

tq/ tqw

0,8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
50 100 150 200

(di/dty [A/ps]

(=]

Puc. 4 — 3aBUCMMOCTb BPEMEHW BbIK/TIOUEHMUS t; OT CKOPOCTM Cnada aHOAHOro Toka dir/dt
Ycnosus: Ti=Tjmax; Im=Irav; Ur=100 B; dup/dt=50 B/mkc; Up=0.67"Uprm
TUNM4YHOE M3MEHEHME t; OTHOCUTENBHO HOPMUMPOBAHHOIO ty* (tg* — CM. MHOPMALMOHHBIN NKUCT, dup/dt=50 B/MKC)

1,25

1,2

>

1,15 AN
1,1

* 1,05 N

tq/tq

0,95

0,9

0,85

0,8
1 10 100 1000
Ur [V]

Puc. 5 — 3aBUCMMOCTb BPEMEHU BbIKNOYeHMs t; 0T obpaTHOro HanpskeHns Ug
Ycnosus: Ti=Tjmax; Im=Irav; dir/dt=10 A/MKc; dup/dt=50 B/MKc; Up=0.67"Uprm
TUNUYHOE M3MEHEHWE t, OTHOCUTENIbHO HOPMUPOBAHHOIO tq~ (t;* — CM. MHDOPMAUMOHHBIN NKCT, dup/dt=50 B/MKC)
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1,8
1,7

tq/tq

1,1

0,9
0,8

10 100 1000
dUp/dt

Puc. 6 — 3aBNCMMOCTb BPEMEHM BbIKNIOYEHMS tq OT CKOPOCTM HapacTaHma HanpsxeHus dup/dt

Ycnosus: Ti=Tjmax; Im=Irav; dir/dt=10 A/Mkc; Ur=100 B; Up=0.67"Uprm
TUNUYHOE U3MEHeHUe t; OTHOCUTENIbHO HOPMUPOBAHHOTO t;  (t;* — CM. MHOPMaLMOHHBIN UCT, dup/dt=50 B/MKC)

3

2,5

— — 2
] |

L =
=
/

O||||||||||||||||||||||||||||||||

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

Puc. 7 — 3aBucnMOCTb 3apsiaa 06paTHOrO BOCCTaHOBNEHNUS Qr, OT CKOPOCTU Criaga aHOAHOro Toka dis/dt
1- ITM = O-S'ITAV
2-Im= ITAv,

3- Itm = 1.5T1ay

Ycnosust: Tj=T;max; Ur=100 B
TunuyHoe nsMeHeHne Q. OTHOCUTENbHO HOPMMPOBAHHOMO Q. (Qn — CM. MH(OPMALIMOHHBIN SINCT)




1,4

1,2 \

/]

0.8 \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 — 3aBncMMOCTb BpeMeHn 06paTHOro BOCCTAHOBEHUS t, OT CKOPOCTU Crafa aHoAaHoro Toka dir/dt
1- ITM = 0.5'ITAV

2—-Im= ITAV,

3 - ITM = 1-5'ITAV

Ycnosust: Tj=T;max; Ur=100 B
TUNMYHOE M3MEHEHME t, OTHOCUTENIbHO HOPMUPOBAHHOIO tr * (t: ~ — CM. MH(OPMALIMOHHBIV 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 — MakcmManbHas 3aBMCMMOCTb TOKa 06paTHOro BOCCTAHOB/EHNS I OT CKOPOCTM Craga
1- ITM = 0.5'ITAV
2-Im= ITAV,

3 - ITM = 1-5'ITAV

Yecnosus: Ti=Tjma; Ur=100 B
TUNUYHOE M3MeHeHWe I OTHOCUTENBLHO HOPMUMPOBAHHOO I ™ (Im * — CM. MHOPMALIMOHHDIN JINCT)




100000 T T T T TTTT
100% Duty Cycle
N
L 6 \
N
N
10000 N
S AN
\,
i LT | N \\\
- N,
// \ \\
1000 T2 ~—— N\ - ~
= SN N N N
e N N N\ N
I NC [N
1 NS
\\ N N 1
\\:\ \\ 4
N N
NN 3
N
N
100 \
10 100 1000 10000
tp [us]
Puc. 10 — 3aBUCUMOCTb YacTOTbl CUHYCOMAANbHbIX MMMYNbCOB TOKA OT ASIMTENbHOCTM MMIMYbCOB TOKa
1 - ITM = 5000 A
2 — Iy = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
Ycnosusi: Ur<3 B; Tc=55 °C
100000 | | T T T TTT
100% Duty Cycle
N
6 N
N
N
10000 N
AN
S \,
N N
= \,
- N\
L— NN
NN
1000 NN
N NS
NN
N
e NG \ S
L \ .
- ft \‘ N
\\ \\ N
NN 4
NN
100 A
10 100 1000 10000
tp [us]
Puc. 11 — 3aBMCMMOCTb YaCTOTbl CUHYCOMAAMbHbLIX UMMY/IbCOB TOKA OT ASIUTENIbHOCTU UMMYIbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5-TIw = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Ycnosusi: Ur<3 B; Tc=90 °C
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100000 T T T T TTTT
100% Duty Cycle
>
iy N\
10000 R EE
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= L~
z N
- T \\\ b
LT N ANERAN
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" NN\ AN
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[ \ N N
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10 100 1000 10000
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Puc. 12 — 3aBUCMMOCTb YacTOTbl CUHYCOMAANbHbIX UMMNYMbCOB TOKA OT ASIMTENbHOCTM MMMYbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 - I = 3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C
100000 | | [T T T TTT
N\ 100% Duty Cycle
\\
N
]
N\
TN
10000 4 —— N
6/ N
N\
N /’ \
jasl Pl \\\
- NN
\\
L~ \ NN
] NN
1000 == NN
N N
N AN
= —— |\ N N
A el ~NO N 5
| 27T |~ N N N
~ N
kl/ \\\\\ <,
NN
100 A
10 100 1000 10000
tp [ps]
Puc. 13 — 3aBMCMMOCTb YaCcTOTbl CUHYCOMAANbHbIX MMMY/IbCOB TOKa OT AINTENIbHOCTU MMMYJ1IbCOB TOKa
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 — Ty = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
7—1Iwm =250 A

Ycnousi: Ur=0.67"Urrm; Tc=90 °C

2020-Uton-23 v1.7 © Proton-Electrotex MHdopMaLmoHHBbIl JiucT TBN143-400-15 cTpaHuua 10 us 19



10000

10000

100000 T T T T T TTT
100% Duty Cycle
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Puc. 14 — 3aBUCUMOCTb YacTOTbl NPAMOYTOJIbHbIX UMMY/IbCOB TOKa OT AUTENbHOCTM UMIMYNbCOB
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 - Ty = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
Ycnosust: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=100 A/mMkc
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100% Duty Cycle
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\\\\ \\\\ 4
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10 100 1000
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Puc. 15 — 3aBUCUMOCTb YaCTOTbl MPSIMOYTO/IbHBIX UMMY/IbCOB TOKA OT A/IMTENIbHOCTM MMMYNIbCOB
1-1Iw = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —Tmv = 2000 A
5 - ITM = 1000 A
6 —Iwm=500A
7 - ITM = 250 A

Ycnosus: Ur<3 B; Tc=55 °C; dir/dt=dir/dt=500 A/MKc
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100()00 T T T T T TTT
100% Duty Cycle
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Puc. 16 — 3aBMCMMOCTb YaCcTOTbl MPSMOYroSibHBIX MMMNYSIbCOB TOKa OT AJIMTENbHOCTU MMMY1bCOB
1-1Iw = 5000 A
2 - ITM = 4000 A
3—-Im = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A
Ycnosusi: Ur<3 B; Tc=90 °C; di/dt=diz/dt=100 A/Mkc
100000 T
100% Duty Cycle
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N “\\Q\\ N 5
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100 a N 4
10 100 1000 10000
tp [ps]
Puc. 17 — 3aBUCMMOCTb YacTOTbl NPSIMOYTO/bHbIX MMIMY/IbCOB TOKA OT AUTENbHOCTM UMMYbCOB
1 - ITM = 5000 A
2 - ITM = 4000 A
3-Iwm=23000A
4 - ITM = 2000 A
5—-TIm = 1000 A
6 - ITM = 500 A
7—Im=250A

Ycnosust: Ur<3 B; Tc=90 °C; dir/dt=diz/dt=500 A/mMkc
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Puc. 18 — 3aBMCMMOCTb 4acTOTbl MPSMOYTOSbHBIX UMMYSbCOB TOKa OT AJ/IMTENbHOCTU UMMYIbCOB

1-1Im =5000A
2 —-Im=4000 A
3—-Im=3000A
4 —Im = 2000 A
5-Iw=1000 A
6 —Iwm=500A
7—Im=250A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C; die/dt=diz/dt=100 A/MKC
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Puc. 19 — 3aBUCMMOCTb YacTOTbl NPSIMOYTOMbHbIX MMIMY/IbCOB TOKA OT ANUTENbHOCTU UMMYSbCOB

1-1Im = 5000 A
2 —-Im=4000A
3—-Im=3000A
4 —Im = 2000 A
5-Iwm=1000 A
6 - ITM = 500 A
7—Im=250A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C; die/dt=diz/dt=500 A/MKC
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Puc. 20 — 3aBMCMMOCTb YacTOTbl NPSIMOYTO/bHBIX MMMYbCOB TOKa OT ASIUTENbHOCTU UMMYNbCOB

1-Im = 5000 A
2 — I;m = 4000 A
3 - I = 3000 A
4 — I = 2000 A
5-Iwm = 1000 A
6—ITM=500A
7—Im =250 A

YcnoBust: Ur=0.67"Urrm; Tc=90 °C; dir/dt=dir/dt=100 A/MKc
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Puc. 21 — 3aBMCMMOCTb YacTOTbl NPSMOYTO/bHbBIX MMMYbCOB TOKa OT ASIUTENIbHOCTU UMMYbCOB

1-TIm = 5000 A
2 — I = 4000 A
3 - I = 3000 A
4 — I = 2000 A
5-TImm = 1000 A
6—ITM=500A
7—1Im =250 A

YcnoBust: Ur=0.67"Urrm; Tc=90 °C; dir/dt=dir/dt=500 A/MKc
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Puc. 22 — 3aBucnmMocTb SHEPrnmn noTepb 3a OAUH CVIHyCOVILI,aJ'IbeIf/II MMNynbC TOKa OT ATUTENBHOCTU UMNYNbCa
1 - ITM = 5000 A
2 - ITM = 4000 A
3—-1Im = 3000 A
4 - ITM = 2000 A
5-1Im = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosust: Ur<3 B
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tp [ps]
Puc. 23 — 3aBucnMocTb SHEPrnumn noTepb 3a OAUH CMHYCOI/I,EI,aJ'IbeIl‘;I MMnNynbC TOKa OT ATUTENBbHOCTU UMNYNbCa
1-1Iwm = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —TIm = 2000 A
5- ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67"Urgm
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Puc. 24 — 3aBUCMMOCTb 3HEPrMU NOTEPDL 3a OAMH CMHYCOM,U,aJ'IbeIl';I MMnNynbC TOKa OT AJIUTENBbHOCTU UMNYNbCa

Ycnosust: Ur<3 B; dir/dt=dir/dt=100 A/MKc

1 - I = 5000 A
2 — I = 4000 A
3 —Im = 3000 A
4 —Tw = 2000 A
5-Iw = 1000 A
6 — I =500 A
7—ITM=250A
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Ycnosusti: Ur<3 B; dir/dt=dir/dt=500 A/MKC
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Puc. 25 — 3aBMCMMOCTb SHEPrMM MOTEPb 3@ OAMH CUHYCOMAAbHBIN UMMNY/IbLC TOKa OT ANWUTENBHOCTU UMMY/bCa

1-TIm = 5000 A
2 — T = 4000 A
3 —1Im = 3000 A
4 —1Im = 2000 A
5—-Tw = 1000 A
6 — I =500 A
7—ITM=250A
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Puc. 26 — 3aBUCMMOCTb 3HEPruM NOTEPb 3@ OAMH CUHYCOMAANbHbIA UMMYJIbC TOKA OT ASIMTENbHOCTU UMMY/bCa

1-1Im =5000A
2 — I = 4000 A
3 —Im = 3000 A
4 —TIm = 2000 A
5-TIm = 1000 A
6—ITM=500A
7—ITM=250A

Ycnosusi: Ur=0.67"Urrm; dir/dt=dir/dt=100 A/MKC
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Puc. 27 — 3aBUCMMOCTb 3HEPrMU NOTEPb 3a OAMH CMHYCOM,U,aJ'IbeIl';I MMnNynbC TOKa OT AJIUTENBHOCTU UMNYNbCa

1 - I = 5000 A
2 — I = 4000 A
3 —Im = 3000 A
4 —Tw = 2000 A
5-Iw = 1000 A
6 — I =500 A
7—ITM=250A

Ycnosust: Ur=0.67Urrw; die/dt=diz/dt=500 A/MKC
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Puc. 28 — 3aBncMMoCTb yaapHOro Toka Irsy OT 4UTenbHOCTU uMnynbea t, AN NonyCcUHYCoMaanbLHOro MMnysbca
1-T;=125°C
2 —T;=25°C
Ycnosusi: Ur=0 B — MakcuManbHoe 3HayeHne 06paTHOro HanpshKeHWUs, KOTOPOE NPUKIAAbIBAETCS Cpa3y nocne
yAapHOro Toka
TUNNUYHOE U3MEHEHME Ty OTHOCUTENIbHO HOPMUPOBAHHOTO Itsm™ (Irs™ — CM. MHAOPMALIMOHHDINA JNCT, Ti=T; max)
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Puc. 29 — 3aBUCMMOCTb yAAPHOMO TOKa Irsm OT ANUTENbHOCTN uMnynbca t, AN NonyCUHYCOMAAnbLHOro MMMysbca
1-T;=125°C
2-T;=25°C
Yenosusi: Ur=0.8"Ursm — MakcMmanbHoe 3HaueHve 06paTHOro HanpshXeHus, KOTOpoe NMpUKNaabIBAeTCs cpasy nocne
yAapHOro Toka
TUNUYHOE M3MEHEHWE Tty OTHOCUTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHOPMAUMOHHBIN NCT, Ti=T; max)
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Puc. 30 — YaapHbIii ToK Itsv OT KONMYECTBa NONYCMHYCOMAAMBHBIX UMMYSbCOB TOKAa ASIMTENBHOCTHIO 10 MC
1-T;=125°C
2-T;=25°C
Ycnosusi: Ur=0 B — MakcuManbHoe 3Ha4yeHne obpaTHOro HanpshKeHNs, KOTOPOE NPUKIAAbIBAETCS Cpa3y nocne
yAapHOro Toka
TUNUYHOE M3MeHEHWE Ity OTHOCMTESIbHO HOPMUPOBAHHOIO Irswu™ (Irsm” — CM. MHOPMALMOHHBIN MNCT, Ti=T; max)
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Puc. 31 — YaapHbiii ToK Itsv OT KOIMYECTBA NOMTYCMHYCOMAANBHbBIX UMIMYSIbCOB TOKAa AJIMTENBHOCTLIO 10 MC
1-T;=125°C
2 — T;=25°C
Yenosusi: Ur=0.8"Ursm — MakcMmanbHoe 3HaueHvne 06paTHOro HanpshXeHus, KOTOpoe NMpuKNaabIBAeTCs cpasy nocne
yAapHOro Toka
TUNUYHOE M3MEHEHWE Ity OTHOCUTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHOPMAUMOHHBIN NCT, Ti=T; max)
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