MPOTOH-3JIEKTPOTEKC

bricTpoaerCTBYIOIIMHA
Hu3kne auHaMmnyeckue noTepu p A o y mn
Manbiii 3apsi 06paTHOr0 BOCCTAaHOBMIEHUS HWmnyabcHblil Tupucrop
Pa3BEeTBEHHbIM YNPaBASIOWNA SNEKTPOA, ANS Tun TBEU433-400-12
BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa
CpeaHuit NpsiMoit TOK LItav 400 A
MoBTOpsItOLLEECS UMMNYSIBCHOE Hanps>XXeHne B U
3aKPbITOM COCTOSIHUM DRM 1000...1200 B
MoBTopsitoweecs nMnybcHoe obpaTHoe HanpshkeHne | Ugpm
Bpems BbikoveHUs tq 10.0, 12.5, 16.0, 20.0 Mkc
Uprm, Urem, B 1000 1100 1200
Knacc no Hanps»xeHuo 10 11 12
T;, °C —60...+125
NPEJIEJBHO JOITYCTUMBIE 3BHAYEHUS TIAPAMETPOB
O603HaYeHne N HaMMeHOBaHWE NapaMeTpa ME;:/; 3HaueHue YcnoBus nsmepeHus
MapameTpbl B npoBoAsiLLiEM COCTOSIHUMN
400 T.=89 °C; ABYXCTOPOHHee OxnaxzaeHuve;
I C o A 435 T.=85 °C; OBYXCTOpPOHHee oxnaxaeHue;
TAV peaHMIN TOK B OTKPbITOM COCTOSIHUM 645 T.=55 °C; BYXCTOPOHHEE OXADKACHNE:;
180 3n. rpaa. cuHyc; 50 'y
[eNCcTBYIOLLMIN TOK B OTKPbITOM T.=89 °C; aBYyXCTOPOHHEE OXNAXKAEHUNE;
ITRMS A 628 .
COCTOSIHUK 180 3n. rpaa. cuHyc; 50 'y
180 3n. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
7.0 Ti=Timax | MNynbc; Up=Ur=0 B;
8.0 T;=25 °C | Mnynbc ynpasneHus:
Ie=Irem; Us=20 B; ter=50
I YaapHbIN TOK B OTKPbITOM AHUN KA MKC; dig/dt=1 A/mKe
oM hap OK B OTKPBITOM COCTO 180 an. rpag. cuHyc;
t,=8.3 MC; eanHNYHBbIN
7.5 Ti=Timax | UMNynbc; Up=Ur=0 B;
8.5 T;=25 °C | Mnynbc ynpasneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/mMkc
180 3n1. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
240 Ti=Timax | MNynbc; Up=Ur=0 B;
320 T;=25 °C | MnynbC ynpasneHus:
Ie=Irem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC
I’t " A’c10? :
3almnTHbIA hakTop c10 180 31, rPag. CHHYC;
t,=8.3 MC; eanHNYHBbIV
230 Ti=T; max nmnynesc; Up=Ur=0 B;
290 T;=25 °C | MnynbC ynpaBneHus:
Ie=Irem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC
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Bnokuvpyroume napameTpbl

MoBTOpStOLLEECS UMMNYSIbCHOE T < To<Ts
obpaTHoe HanpshxeHne 1 e e ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMMY/TbCHOE B 1000...1200 | 180 an. rpaa. cuHyc; 50 u;
HarnpsihXeHWe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS! UMY ICHOE B 1100...1300 | 180 an. r.pan. CVHYC; €AMHUYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YTPABNIEHNE PASOMKHYTO
Us. U MNMocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or =R MpAMOE HanpsXKeHNe 0.6Ursm | ynpaBneHme pasoMKHYTO
MapamMeTtpbl yripaBsieHust
MaKcuMarnbHbIA NPAMON TOK
Tram A 6
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpshKeHVe ynpaBieHust
P MaKkcuManbHasi pacceMBaeMas BT 3 T;=T; max ANSA NOCTOAHHOIO TOKA
¢ MOLLHOCTb MO YNpaB/ieHMIo yrpaBieHusi
MapameTpbl nepexsiroueHns
Kputnyeckasi CKOpoCTb HapacCTaHus Ti=T;max; Uo=0.67"Uprm; Irm=1100 A;
(dir/dbt) e TOKa B OTKPbITOM COCTOSIHUM A/MKC 1600 Nmnynbc ynpaenenns: Is=Irem; Us=20 B;
(f=1 Hz) ter=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 MoHTa)kHoe ycunue KH 9.0...11.0
a YckopeHue M/c? 50 B 3axaToM COCTOSIHUMK
XAPAKTEPUCTUKHA
O603HaYeHne U HaMMEeHOBAHUE XapaKTEPUCTUKK ME;:/; 3HayeHne Ycnosusi M3MepeHus
XapaKTepucTUKM B NPOBOASILLEM COCTOSIHUMU
Unn MIMnyNIbCHO® Hanpsbierme B B 240 | T;=25°C; Lm=1256 A
OTKPbITOM COCTOSIHWW, MaKC
Ur(ro) Moporosoe HanpsixeHue, Makc B 1.430 T=T. .
j= Vjmaxy
r [nHaMnyeckoe ConpoTMBIIEHNE B MOM 0.812 0.5 7 Iray < Ir < 1.5 7 Lray
OTKPbITOM COCTOSIHWM, MaKC
T;=25 °C;
I TOK yaepxaHusi, Makc MA 500 Ub=12 B: ynpasneHmue pasoMkHyTo
Bnokupyrome XapakTepucTuku
MoBTOPSOLWMIACS UMMNY/TLCHBIN
Lw I 06paTHbIi TOK U NOBTOPSAOLLMIACS VA 50 Ti=T; max;
DRMy R MMMY/IbCHBIN TOK B 3aKPbITOM Uo=Uprm; Ur=Uram
COCTOSIHWW, MaKC
Kputnuyeckast CKopocTb HapacTaHus 200, 320,
(dup/dt)cit Hapl'lpﬂ)l(eHVIﬂ B 3ar;)(prTOM i B/MKc 200, 1000, | T;=T; mar;
° " 1600, 2000, | Up=0.67"Upry; YNpaBneHue pasoMKHyTO
COCTOSIHUK®, MWH 2500
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XapaKTepucTUKM ynpaB/ieHus

OTnuMparoLee NoCTOSHHOE 3.00 1= Tymn
Usr patoL B 250 | T;=25°C
HarnpshKeHWe yrpaBieHusl, Makc 150 T= Tymer Up=12 B; Ib=3 A;
=00 B MOCTOSIHHBIN TOK
= = 5= Tjmin ynpaBneHus
I Ogn:gﬁ;ud:mMna?gonHHbm TOK VA 300 Ty= 25 °C
ynp ’ 150 | Tj= Tjmae
Uso HeoTnupatoLee NoCTosiHHOE B 0.40 T=T, o
HanpsHKeHWe yrnpaBneHusl, MUH
H o " UD=0.67'UDRM;
Iep €OTNMIPAIOLLAN MOCTORHHEIN TOK MA 40.00 MOCTOSIHHBIN TOK yrpaBfieHus
ynpaBfieHusl, MUH
AMHaMnuecKkne XxapakTepucTuku
tga BpeMsi 3aaepXXKn BKITIOYEHUS, MaKC MKC 0.60 T;=25 °C; Up=600 B; Lim=Iray;
1.5 1.60 di/dt=200 A/mMkc;
tot BpeMsi BK/IIOUYEHMS?), MaKC MKC 2‘ 00’ 2‘ 50’ Mmnynbc ynpaBnenus: Ie=Ireu; Us=20 B;
T ter=50 MKC; dig/dt=2 A/MKC
10'0’ 12'5’ duD/dt=50 B/MKC; Tj:Tj maxy Im= ITAV;
16.0, 20.0 dir/dt=-10 A/mKc;
tg Bpems BbIknoueHns®, Makc MKC a } !
12.5,16.0, | 4 /=5 | Us=100 B;
20.0, 25.0 | duo/dt=200 B/MKC; | Uy=0.67Upey
Qn 3apsa 06paTHOro BOCCTAHOB/EHUS, KK 100
MaKc
BpeMsi 06paTHOro BOCCTaHOBNEHUS Ti=Tymaxy Im= Iav;
tr ! MKC 3.2 dir/dt=-50 A/mMKC ;
MaKC
U:=100 B
Tok 06paTHOro BOCCTaHOBEHMS,
LIim A 80
MaKc
TennoBble XapaKTEPUCTUKH
Re 0.0400 [ByXCTOpOHHEe
e ' oxnaxaeHue
Risgen Tennosoe conpoTuBeHne p-n °C/BT 0.0880 MocTosiHHbIN OxnaxgeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Run 0.0720 OxnaxpaeHue co
thicK ' CTOPOHbI KaToaa
Ret TennoBoe CoNpOTUB/IEHNE KOpMYC- °C/BT 0.006 OCTOSHHbI TOK
OXJ1aauTENb, MaKC
MexaHuuyeckme XxapaKTepucTuKun
w Macca, Makc r 176
D [nvHa nyTn Toka yTeykun no MM 19.44
s MOBEPXHOCTK (monm)|  (0.765)
D [nunHa nNyTn ToKa YTEeYKKU rno BO3 MM 12.10
; vT T AYXY | (moiim)|  (0.476)
MAPKUPOBKA NMPUMEYAHUE
-------- ) KpuTnueckas cKOpoCTb HapacTaHUsl HanpsHKeHUs B
1 2 3 4 5 6 7 8 3aKpPbITOM COCTOSIHWM
1. TupurcTop 6bLICTPOAENCTBYIOLMI UMMYJIbCHBIN
2. KOHCTpyKTHBHOE MCTONHEHe (dup/dt)ert, B/MKC 1000 | 1600 | 2000 | 2500

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A

4. Knacc no Hanps»XeHuio

5. Kputnuyeckas CKopoCTb HapacTaHus HanpshkKeHus B
3aKPbITOM COCTOSIHUU

6. M'pynna no BpeMeHu BbiktoYeHUs (dup/dt=50 B/MKc)

7. 'pyrina no BpeMeHn BKIIOYEHUS

8. Knumatuueckoe ncnonHeHne no MOCT 15150: ¥YXJ12, T2

2 Bpems BKSIOYEHUS

tqt, MKC 1.25 1.60 2.00 2.50

3 Bpems BbiktoueHuns (dup/dt=50 B/Mkc




FABAPUTHbIE PASMEPbI

Twun kopnyca: T.B3
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max 954 (2,126) DIA
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Bce pa3mepbl B MUnIMMeTpax (AtoriMax)

Copepxallasicst 34ecb MHpOpMaLMs SIBISIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3alUMTON aBTOPCKUX MpPaB.
B MHTepecax ynyylleHus kauyecTa npoaykumu, AO «MpOTOH-DNEeKTPOTEKC» OCTaB/SIET 3a CO60M NPaBo M3MEHSATb UHAOPMALIMOHHbIE INCTbI 6e3

yBEAOMJIEHUA.
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1,1
1,05

0,95
0,9
0,85
0,8
0,75
0,7
0,65
0,5 1 1,5 2 2,5 3

tq/tq*

S

Irm/Irav

Puc. 3 — 3aBNCMMOCTb BpEMEHU BbIKITIOYEHUS tq OT aMNAnUTYAbl TOKA B OTKPbITOM COCTOSIHUM Ity
Ycnosust: Ti=T; max; dir/dt=10 A/MkC; Ur=100 B; dup/dt=50 B/mkc; Up=0.67"Upgrm
TUNUYHOE M3MeHeHWe t, OTHOCMTENIbHO HOPMUPOBAHHOIO tq~ (t;* — CM. MHDOPMAUMOHHBIN AnCT, dup/dt=50 B/MKC)

1,5

1.4

1,3

12

L1

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/dt)t [A/ps]

(=]

Puc. 4 — 3aBUCMMOCTb BPEMEHM BbIK/IOHYEHMS t; OT CKOPOCTM Chada aHOAHOro Toka dir/dt
YcnoBus: Tj=Tj maxy ITM=ITAV; Ur=100 B, dUD/dt=50 B/MKC; Up=0.67"Uprm
TUNUYHOE M3MeHeHWe t, OTHOCMTENIbHO HOPMUPOBAHHOIO tq ™ (t;* — CM. MHDOPMAUMOHHBIN NKCT, dup/dt=50 B/MKC)

1,25

1,2

1,15 AN

L1 S

x 1,05 N

tq/tq

0,95

0,9

0,85

0,8
1 10 100 1000
URr [V]

Puc. 5 — 3aBncMMocCTb BpeMeHn BbikoveHus tq oT obpaTHoro HanpsbkeHns Ugr
YcnoBust: Ti=T; max; Itm=Irav; dir/dt=10 A/Mkc; dup/dt=50 B/Mkc; Up=0.67"Uprm
TUNnYHoe M3MeHeHWe t, OTHOCMTENIbHO HOPMUPOBAHHOTO tq ™~ (t;* — CM. MHOPMAUMOHHbIN NKCT, dup/dt=50 B/MKC)
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1,8
1,7

1,4 //

ta/tq

1,2 ~
1,1

0,9
0,8

10 100 1000
dUp/dt

Puc. 6 — 3aBNCMMOCTb BPEMEHW BbIKNIOYEHMS tq OT CKOPOCTM HapacTaHusa HanpsxeHust dup/dt

Ycnosus: Ti=Tjmax; Iim=Imav; dir/dt=10 A/Mkc; Ur=100 B; Up=0.67"Uprm
TUNUYHOE M3MeHeHWe t, OTHOCMTENIbHO HOPMMUPOBAHHOTO ty* (tg* — CM. MHOPMALMOHHLIN nCT, dup/dt=50 B/MKcC)

3

25

/,/ 2
—”:::——"””——’,
//

" ~
s
’/,—f'

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

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

Puc. 7 — 3aBUCMMOCTb 3apsia 06paTHOI'0 BOCCTaHOB1EHUSA er, OT CKOPOCTH Cnafa aHOAHOIo TOKa diR/dt
1- ITM = 0.5'ITAV
2-TIm= ITAV,

3 - ITM = 1-5'ITAV

Ycnosust: Tj=T;max; Ur=100 B
TunnyHoe m3MeHeHne Q. OTHOCUTENIbHO HOPMUPOBAHHOMO Q. (Qr — CM. MHPOPMALMOHHBIN SIUCT)




1,4

1,2 \

/]

08 \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 BOCCTAHOBMEHNS t, OT CKOPOCTW Criaga aHoaHoro 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 tr OTHOCUTENILHO HOPMUPOBAHHOTO tr * (tx ~ — CM. MH(OPMALIMOHHDIV 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 BOCCTAHOBAEHUS 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
TuUnuyHoe namMeHeHune Iy OTHOCUTENIbHO HOPMUPOBAHHOMO Im ~ (Irm ™ — CM. UH(OPMALMOHHBIN JIUCT)




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 — 3aBMCMMOCTb 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
Ycnosusi: 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 — 3aBMCUMMOCTb YacToThbl CUHycomnaanbHbIX MMMYNbCOB TOKa OT A/IMTENIbHOCTU 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
17 NN
ANANEA
AN
\\:\\\\ 3
N
N
100 \\\
10 100 1000
tp [ps]
Puc. 12 — 3aBUCMMOCTb YacCTOThI CHUHYycoMnaanbHbIX MMMYNbCOB TOKa OT A/INTENIbHOCTU MMMNYJ/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
Ycnosusi: 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 A/INTENIbHOCTU MMNYNbCOB TOKa
1-1Imw = 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

YcnoBus: Ur=0.67"Urrm; Tc=90 °C
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10000

10000

100000 — T
100% Duty Cycle
AN
AN
\\
6] N
5
N N
LN
10000 S
4N NN
N\
) N
z I NN
~ \\\ \\\
AN ™
NN NN
1000 1N NS
AN NN
AN AN AN
N\, h
\‘\\ N
\\\\\\ AN
NN D
NC\2
100 \
10 100 1000
tp [ps]
Puc. 14 — 3aBUCMMOCTb YacCTOTbl NPSIMOYrO/bHbIX MMMY/IbCOB TOKA OT ASUTENbHOCTU UMMYSbCOB
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 -1 = 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
E: - \ \\
S »3 \‘t\\
NN N
AN N
1000 N g
haw 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 NPSIMOYrO/bHbIX MMIMY/IbCOB TOKA OT ASIMTENBbHOCTU 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
7—-Iwm=250A

Ycnosusa: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=500 A/mMkc
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10000

Puc. 16 — 3aBMCMMOCTb YacTOTbl NPSIMOYTOSIbHBIX MMMYSIbCOB TOKa OT ASIMTENbHOCTU UMMYbCOB

1-1Iw = 5000 A
2 —Im = 4000 A
3—-Im=3000A
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 -TIm = 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
Ycnosusa: Ur<3 B; Tc=90 °C; dir/dt=diz/dt=500 A/mMkc
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Puc. 18 — 3aBMcMMOCTb 4acToThl NpsAMOYroJibHbIX UMMYNIbCOB 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/MKkC
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Puc. 19 — 3aBMCMMOCTb 4acToThl NpAMOYroJibHbIX UMMYNbCOB TOKa OT AJIUTENBbHOCTU UMMNYbCOB
1 -1 = 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 YacTOThl NpPAMOYTroJibHbIX UMMNYJIbCOB TOKa OT AJIUTENbHOCTU UMMNYTIbCOB
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/Mkc
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A
N
\\
10000 ~
57\\
N S
\\ \
g ‘\1\
--\\ \\\:\
1000 ‘>‘ ™~ \
J ‘\“ - ~, —~ \‘ 6\\
2 T SN
AL TN N A
NI N
\\\ N \\ N g
N N
\\ \ \\
N 4
100 N N
10 100 1000 10000
tp[ps]
Puc. 21 — 3aBMCMMOCTb YacToTbl NpAMOYroJibHbIX UMMYJIbCOB TOKa OT AJIUTENbHOCTU UMIMYJ1IbCOB
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

Ycnosus: Ur=0.67"Urrm; Tc=90 °C; die/dt=dir/dt=500 A/MKC
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Puc. 22 — 3aBucnMMocTb 3Heprumn noTepb 3a 0AMNH CVIHYCOVI.CI,aJ'IbeIl‘/'I MMMNyNbC TOKa OT ANIMTENbHOCTU UMNY/bCa
1 - ITM = 5000 A
2 - ITM = 4000 A
3—-Im=3000A
4 - ITM = 2000 A
5-1Iw = 1000 A
6 - ITM = 500 A
7—Im =250 A
Ycnosusi: Ur<3 Bg
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Puc. 23 — 3aBucnMMocTb 3Heprnm noTepb 3a 0AMNH CVIHYCOVI.ClaJ'IbeIl\/'I MMMNyNbC TOKa OT ANMNTENBbHOCTU UMNY/bCa
1 - ITM = 5000 A
2 —Iw = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Im = 1000 A
6 - ITM = 500 A
7—Im =250 A

Ycnosusa: Ur=0.67"Urrm

2020-Uon-22 v1.9 © Proton-Electrotex MHdopMaLumoHHbii JiucT TEN433-400-12 cTpaHuua 15 u3 19



10 — =
7
// f/' d
— T AT o T
g
| LA
’ ~ 7z /'l 7 7
347 / /
P / / Pl
yanrid
- 4 P
g 0,1 // Pl
= 5 ,/,, ’//
/
T
T
001 —
0,001
10 100 1000 10000
tp[us]
Puc. 24 — 3aB1cnMMocTb SHEPrmn noTepb 3a OAnH CVIHYCOVIL],afIbeIl\/II MMMynbC TOKa OT AJIUTENIbHOCTU UMMYJIbCa
1 - ITM = 5000 A
2 —Iw = 4000 A
3 - ITM = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7 —Im =250 A
Ycnosusa: Ur=3 B; dir/dt=dir/dt=100 A/MKC
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Puc. 25 — 3aBucnMocTb SHEPrmn noTepb 3a OAnH CVIHYCOVIL],afIbeIl\/II MMMYynbC TOKa OT AJIUTENIbHOCTU UMIMYJIbCa
1 - ITM = 5000 A
2 —Iw = 4000 A
3 - ITM = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7 —Im =250 A

Ycnosusa: Ur=3 B; dir/dt=dir/dt=500 A/mMKc
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Puc. 26 — 3aB1UCMMOCTb SHEPIrmn NoTEPb 3a OANH CMHYCOM,ﬂaﬂbeIVI nMnynbC TOKa OT ANIUTENBHOCTU UMNYyNbCa
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
10 — —
~ pd vd
7 A pd
A A />
1 el / ,4’/ A
T A 7~ P
2///’/ ”/ // 6
1 7 — =
[ _~ -~ )
= 7 e
= I P Pa
B — /// A
ﬁ —4”— /
—’/
0,1 =
001
10 100 1000 10000
tp [iss]
Puc. 27 — 3aBUCMMOCTb SHEPIrmn NoTeEPb 3a OANH CMHYCOMﬂaﬂbeIVI nMnynbC TOKa OT ANIMTENBHOCTU UMNYbCa
1-1Iw = 5000 A
2 - ITM = 4000 A
3—-Im =3000A
4 - ITM = 2000 A
5- ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67Urrw; dir/dt=dir/dt=500 A/mMKc
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Puc. 28 — 3aBMCUMOCTb YAAPHOro Toka Irsw OT ANUTENbHOCTM UMNynbea t, Ans NoNyCMHYCoMAanbHOro MMMynbeca
1-T;=125°C
2 - T;=25°C

Ycnosus: Ur=0 B — MakcManbHoe 3HavyeHne 06paTHOrO HamnpshKeHus, KOTOpoe NpUKIaabiBaeTCs cpasy nocne
yOapHOoro Toka

TUNMYHOE M3MEHEHME Iy OTHOCUTENIbHO HOPMUPOBAHHONO Irsm™ (Irsm™ — CM. MHAOPMALIMOHHBINA JINCT, Ti=T; max)
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Puc. 29 — 3aBMCMMOCTb YapHOrO ToKa Irsw OT ANUTENbHOCTM MMMYAbCa t, AN NOMYCUHYCOMAANBHOIO MMMY/bCa
1-T=125°C
2 -T=25°C

Ycnosus: Ur=0.8'Urrm — MaKcMManbHoe 3HaveHne 06paTHOro HanpshKeHusi, KOTOpoe NpuKIaabiBaeTcs cpasy nocne
yAapHOro Toka

TUNUYHOE M3MEHEHWE Ity OTHOCMTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHOPMALMOHHBIN INCT, Ti=T; max)
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Puc. 30 — YaapHbIii TOK Itsv OT KONMYECTBa NONYCUHYCOMAAMBHBIX UMMYSbCOB TOKA ASIMTENbHOCTHIO 10 MC
1-T;=125°C
2 —-T;=25°C
Yenosusi: Ug=0 B — MakcumanbHoe 3HaveHve 06paTHOro HanpshXeHus, KOTOpoe NpuUKNaabIBAeTCs cpasy nocne
yLOapHOro Toka
TUNMYHOE M3MeHeHWE Irsy OTHOCMTESIbHO HOPMUPOBAHHOMO Irsy™ (Irsm” — CM. MHAOPMALUMOHHBIN NNCT, Ti=T; max)
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Puc. 31 — YaapHbIii TOK Itsv OT KONMYECTBa NONMYCUHYCOMAAMBHBIX UMMYNbCOB TOKAa AIMTENbHOCTHIO 10 MC
1-T;=125°C
2 — T;=25°C
Ycnosusi: Ug=0.8"Urrm — MakcManbHoe 3HayveHne 06paTHOro HampsikeHusl, KOTOpoe NpuKiaabiBaeTcs cpasy nocrne
YOApHOro Toka
TUNNMYHOE M3MEHEHME Iy OTHOCUTENILHO HOPMUPOBAHHOIO Itsm™ (Irsm™ — CM. MHAOPMALIMOHHDINA JINCT, Ti=T; max)
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