Hu3kune AMHaMmnyeckmne notepu
Manbli1 3aps 06paTHOro BOCCTaHOBIEHNS

Pa3BEeTBEHHbIM YNPaBASIOLWNA SNEKTPOA, ANS

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

MPOTOH-3JIEKTPOTEKC

beicTpoaeucTBYOIIM I

Nmnyiascubia Tupucrop

Tun TBbU643-400-22

CpeaHuit NpsiMoit TOK Itav 400 A

MoBTOpsItOLLEECS UMMNYSIBCHOE HANpPs>XeHVE B Uneon

3aKPbITOM COCTOSIHWM 2000...2200 B
MoBTopsitoweecss nMnynbcHoe obpaTHoe HanpshkeHne | Ugpm

BpeMsa BbikIoUeHUs tq 25.0, 32.0, 40.0, 50.0 mkc

Uprm, Urrm, B

2000

2200

Knacc no HanpshxeHuio

20

22

T;, °C

—-60...+125

MNPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TIAPAMETPOB

O603HaYeHne U HaMMeHOBaHWE NMapaMeTpa VIEBLI!/; 3HaueHue YcnoBus nsmepeHnus
MapameTpbl B npoBoASiLIEM COCTOSIHUMN
400 T.=87 °C; oBYXCTOPOHHEE OX/NaXAEHME;
. 417 T.=85 °C; OBYXCTOPOHHEE OX/NaXXAEHME;
Ltav CpeaHun TOK B OTKPbITOM COCTOSIHUM A 622 T.=55 °C; ABYXCTOPOHHEE OXNaXaeHMe:
180 3n. rpaa. cuHyc; 50 'y
[eACTBYIOLLMIN TOK B OTKPbITOM T.=87 °C; nBYXCTOPOHHEE OXNaXAeHue;
Itrms A 628 .
COCTOSIHMK 180 3n1. rpaa. cuHyc; 50 'y
180 3n. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
9.0 Ti=T; max nmnynec; Up=Ur=0 B;
10.5 T;=25 °C | Mnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
. MKC; dig/dt=1 A/MKc
Ltsm YaapHbIM TOK B OTKPbITOM COCTOSIHUA KA 180 an. MPan, CMRYG;
t,=8.3 MC; eaAnHUYHBII
9.5 Ti=Timax | UMNynbc; Up=Ur=0 B;
11.0 T;=25 °C | UMnynbc ynpasneHus:
IG=IFGM; Us=20 B, ter=50
MKC; dig/dt=1 A/mMkc
180 3n1. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
400 Ti=Timax | MNynbc; Up=Ur=0 B;
550 T;=25 °C | Mnynbc ynpaBneHus:
Ie=TIrem; Us=20 B; ter=50
) . 2 1n3 MKC; dic/dt=1 A/MKC
It 3almMTHbIA hakTop Acl10 180 1. rpag, CUHYC;
t,=8.3 MC; eanHNYHBbIi
370 Ti=T; max nMnynesc; Up=Ur=0 B;
500 T;=25 °C | MnynbC ynpaBneHus:
Ie=TIrem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC
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Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYILCHOE T T <o
0bpaTHoe HanpsixeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 2000...2200 | 180 3n. rpaa. cuHyc; 50 y;
HarnpsiXeHWEe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B 2100...2300 | 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
IFGM A 8
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 8 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto ynpaBneHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Uo=0.67"Uprm; Irm=2500 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUM A/MKC 2000 MMnynbc ynpaenenus: Is=2 A; Us=20 B;
(f=1 Hz) ter=50 MKC; di/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 MaMepeHus
XapaKTepucTMku B NPOBOASALLEM COCTOSIHUM
Unn ViMny/ibCHoe Hanpsbkerme B 2.85 | T;=25°C; Lm=1256 A
OTKPbITOM COCTOSIHWUM, MaKC
Ur(ro) MoporoBoe HanpsixeHue, Makc B 1.821 T=T. .
j= Vjmaxy
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.976 0.5 7 Iy < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHWUW, MaKC
Tj=25 OC;
I TOK yAep@Hus, Make MA 500 Up=12 B; ynpaeneHne pa3oMKHYTO
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
COCTOSIHUM, 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

OTnupaioLLee NOCTOSHHOE 3.00 = Tymn
Usr patoLu B 250 | T;=25°C
HarpshKeHWe yrpaBrieHusl, Makc 150 T= Ty Up=12 B; Ib=3 A;
=00 B MOCTOSIHHBIN TOK
= = 5= 1jmin ynpaBneHus
I, OJH::}?;LI;:MMI:;:TOHHHHM TOK VA 300 Ty= 25 °C
ynp ’ 150 | Tj= Tjmae
Uso HeoTnupatoLee NocTosiHHoe B 0.35 T=T, o
HanpsHKeHWe ynpaBeHusl, MUH
H o " UD=0.67'UDRM;
Iep OTNMPAIoLLINN NOCTORHHBIN TOK MA 55.00 MOCTOSIHHBIN TOK YNpaBfeHnus
ynpaBfieHusi, MUH
AMHaMnuyecKkne XxapakTepucTMKu
tga BpeMs 3aepXXKu BKITIOYEHUS, MaKC MKC 0.90 T;=25 °C; Up=1000 B; Im=Irayv;
L.60. 2.00 di/dt=200 A/mMkc;
tot BpeMsi BK/IIOUEHMS?), MaKC MKC 2‘ 50’ 3' 20’ Umnynbc ynpasnenus: Is=2 A; Us=20 B;
e ter=50 MKC; dig/dt=2 A/MKkc
25'0’ 32'0’ duD/dt=50 B/MKC; Tj:Tj maxy Im= ITAV;
40.0, 50.0 dir/dt=-10 A/MKc;
tg Bpems BbIkOUeHMS®, MaKc MKC a : !
32.0,40.0, | 4 4= | Us=100 B;
50.0, 63.0 | AUo/dt=200 B/MKC; | Uy=0.67Upey
Qn 3apsa 06paTHOro BOCCTAHOB/EHUS, KK 300
MaKc
BpeMsi 06paTHOro BOCCTaHOBNEHUS Ti=Tymaxi Im= Irav;
tr ! MKC 5.0 dir/dt=-50 A/mMKC ;
MaKC
U:=100 B
Tok 06paTHOro BOCCTAHOB/EHMS,
IrrM A 145
MaKc
TennoBble XapaKTEPUCTUKHU
Re 0.0340 [ByXCTOpOHHEe
e ' oxnaxaeHne
Risgen Tennosoe conpoTuB/eHNe p-n °C/BT 0.0748 MoCTOSAHHBIN OxnaxgeHue co
nepexoa-Kopnyc, Makc TOK CTOPOHbI aHoAa
Run 0.0612 OxnaxpaeHue co
thicK ' CTOPOHbI KaToaa
Rece TennoBoe CONPOTUBNEHNE KOPMYC- °C/BT 0.006 OCTOSHHLI TOK
OXJlaauTENb, MaKC
MexaHuuyeckme XxapaKTepucTUKun
w Macca, Makc r 240
D [nvHa nyTn Toka yTedkn no MM 19.44
s MOBEPXHOCTK (monm)|  (0.765)
D [nunHa nNyTn ToKa YTEYKKU Mo BO3 MM .
; VT yT AYXY | (moiim)| (0.476)
MAPKUPOBKA NMPUMEYMAHUE
-------- ) KpuTnueckas ckopoCTb HapacTaHUsl HanpsHKeHUs B
1 2 3 4 5 6 7 8 3aKpPbITOM COCTOSIHUM
1. TupuncTop 6bICTPOAENCTBYIOLWIMIN UMMYSIbCHbI
2. KOHCTpyKTHBHOE MCMONHEHe (dup/dt)ert, B/MKC 1000 | 1600 | 2000 | 2500

3. CpeaHunit TOK B OTKPbITOM COCTOSIHUK, A

4. Knacc no Hanps»XeHuio

5. Kputnueckas CKOpoCTb HapacTaHus HanpshkeHus B
3aKPbITOM COCTOSIHUU

6. Mpynna no BpeMeHu BbiktoYeHUs (dup/dt=50 B/MKc)

7. 'pyrina no BpeMeHn BKJIOYEHUS

8. Knumatuyeckoe ncnonHeHne no NOCT 15150: YXJ12, T2

2 Bpems BKIOUYEHUS

tor, MKC 1.60 2.00 2.50 3.20

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




FABAPUTHbLIE PASMEPbI

Twun kopnyca: T.C2

6741 (2,638)

max 960 (2,362) DIA.
>
S 038 (1,496) DIA.
S 2
S
N &
DN
7 - —n =l ! Q’\Q
S g : <
= i by
S: | g‘
3| - . J
435 (0.138) DIA R
both sides \g_
-
438 (1,496) DiA

4/5 (4

135

91,3 (0.051) DA
7 (0.276)

Bce pa3mepbl B MUnInMeTpax (aAtoriMax)

Copepallasicst 3aecb MHGOpMaLWs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3alUUTON aBTOPCKUX MpPaB.
B MHTepecax ynyJlleHns kadyectsa npoaykumnmn, AO «MpoTOH-DNEKTPOTEKC» OCTAB/SIET 3a CO6ON NMPaBO M3MEHSTb MH(OPMALIMOHHbIE INCTLI 63
YBELOMJIEHNS.




2000 ‘
-------- 250 | ,'///(
1800+ —— 125°C

1600 | =

wop /
w S
1000 7777‘777777777‘ 77777777 "/ 7777777777777

800 | | A
SRR B {RREE R *’*"(i*% *******
6001 ‘ ‘

400 ‘ ‘ "f// ‘ ‘

200 3 .

Tok B OTKpbITOM cocTOsHAM - I, A

1 1,5 2 2,5 3 3,5 4
HanpsbkeHue B OTKPbITOM COCTOSIHUN - UTM, B

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

1.09232826 0.77913388
0.00152003 0.00060140
0.32278801 0.12866310
-0.07027559 | 0.01785761

Puc.1 — NpepenbHas BosbT-aMMepHas XapakTepucTuka.
Urem, 20 T
B 35 4 //
30 £ //

O 0w >

10g A

0 5 10 15 20

Ircm, A

MakcumarbHble NoTepU MOLLHOCTU Lienu yrnpasnieHus

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-aMrepHast XxapakTepucTuKa Leny ynpaBneHus




1,1
1,05

095
09
0,85
0.8
075
07
0,65
05 1 15 2 25 3

Irm/Itav

tq/tq

(=)

Puc. 3 — 3aBNCMMOCTb BpEMEHW BbIKITIOYEHUS tq OT aMNAUTYAbl TOK@ B OTKPbITOM COCTOSIHUM Ity
Ycnosust: Ti=T; max; dir/dt=10 A/MKC; Ur=100 B; dup/dt=50 B/mxc; Up=0.67"Upgrm
TUNUYHOE M3MeHeHWe t, OTHOCMTENIbHO HOPMUPOBAHHOIO tq~ (t;* — CM. MHDOPMAUMOHHBIN NNCT, 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)r [A/ps]

(=]

Puc. 4 — 3aBUCMMOCTb BPEMEHM BbIK/OHYEHMS tq OT CKOPOCTM Chada aHOAHOro Toka dir/dt
Ycnosus: Ti=Tjmax; Im=Irav; Ur=100 B; dup/dt=50 B/mkc; Up=0.67"Uprm
TUNUYHOE M3MEHEHUeE t; OTHOCUTENIHO HOPMUPOBAHHOMO t; * (t;* — CM. MHOPMALIMOHHBIN NUCT, dup/dt=50 B/MKC)

1,25

1,2

i}

1,15 \

L1 S

. 1,05 N

tq/tq

0,95

0,9

0,85

0,8
1 10 100 1000

Ur [V]

Puc. 5 — 3aBUMCMMOCTb BpeMeEHU BbIKNIOYEHMUS tq OT 06paTHOro HanpsixeHns Ug
YcnoBust: Ti=T; max; Itm=Irav; dir/dt=10 A/MKC; dup/dt=50 B/Mkc; Up=0.67"Uprm
TUNMYHOE M3MEHEHME t, OTHOCUTENBHO HOPMUMPOBAHHOIO t; * (t;* — CM. MHOPMALMOHHBIN NKUCT, dup/dt=50 B/MKC)
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1,8
1,7

1.4 //

ta/tq

12 e
1,1

0,9
0,8

10 100 1000
dUp/dt

Puc. 6 — 3aBNCMMOCTb BpEMEHM BbIKNIOYEHMS t; OT CKOPOCTM HapacTaHms HanpsxeHus dup/dt

Ycnosus: Ti=Tjmax; Im=Irav; dir/dt=10 A/Mkc; Ur=100 B; Up=0.67"Uprm
TUNMYHOE M3MEHEHME t, OTHOCUTENBHO HOPMMPOBAHHOIO t; * (t;* — CM. MHMOPMALMOHHBIN NKUCT, dup/dt=50 B/MKC)

3 -
254 _—
N / // ?
2 s ///// 1
Q159 // ——
o r /
11 //
05 1
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400

(dit/dt)r [A/ps]

Puc. 7 — 3aBucnMOCTb 3apsiaa 06paTHOro BOCCTaHOBNEHNS Qr, OT CKOPOCTU criafia aHoAHOro Toka dir/dt
1-Iw= 0.5'ITAV

2—-Im= ITAv,

3- ITM = 1-5'ITAV

Ycnosust: Ti=T;max; Ur=100 B
TunuyHoe nameHeHne Q. OTHOCMTENIbHO HOPMUPOBAHHOMO Q. (Qr — CM. MH(OPMALIMOHHBINA 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 — MakcManbHast 3aBUCMMOCTb TOKa 06paTHOro BOCCTAHOBMEHUS I OT CKOPOCTM crnaga
aHoaHoro Toka dir/dt
1- ITM = O.S'ITAV
2-Im= ITAv,

3- Itm = 1.5T1ay

Ycnosust: Tj=Tjmax; Ur=100 B
TUNUYHoe nsmMeHeHune Im OTHOCUTENIbHO HOPMUPOBAHHOMO Iv ™ (Irm ™ — CM. UHAOPMALMOHHBIN JINCT)




100000

XNO% Duty Cycle

[ 6
:—’ﬂ\
N
N
5 N
10000 = \ -
N\
.
3 .
— | \ N
NN
1000 £— NN
= N~ N\ N\ AN
kz N AN N
r I N
[ 1= NN N
NN AN
) N 4
\\\\\3
100
10 100 1000 10000
tp [ps]
Puc. 10 — 3aBMCMMOCTb YacToThbl CnHycomnaanbHbIX UMNYNbCOB TOKa OT AJIUTENbHOCTU UMMY/IbCOB TOKa
1-1Imw =5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 —Iwm =500 A
Ycnosusi: Ur<3 B; Tc=55 °C
100000 | | | [T T TTT
xIOO% Duty Cycle
7
\\
N
6 N
N
10000 N ~
AN
AN
e h\\
E 5 NN
= AN
N
. \\\
1000 AN NINC
J— SN \ N\
= N N NS
3 AN A
¥ \ \\ N,
L 2 — \\\\ \\\ N
| 17 ANANEENIANG
N \\ \\ 4
100
10 100 1000 10000
to [us]
Puc. 11 — 3aBMCKMMOCTb YacToThl CUHYCOMndabHbIX UMIMY/bCOB TOKaA OT AJIUTEIbHOCTU UMITYJ/1IbCOB TOKa
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 —-TIw = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
7—-Im=250A

Ycnoeus: Ur<3 B; Tc=88 °C
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100000 | | | [T T TTT
Z¥100% Duty Cycle
N
N
“ d :\
10000 +=—" TN
7 7 A
7 AN
7 -1
—_ — A
E 6 J AN
5 e \\ N\
1000 _ N
T — O\, NN
~ N \\‘ N
— D = an I~ D NEIL N
kz/,// \\ \, \4
1 \\ N
\\\\\\ 3
100
10 100 1000 10000
tp [ns]
Puc. 12 — 3aBUCMMOCTb YacToThbl CnHycomnaanbHbIX UMNYNbCOB TOKa OT AJIMTENIbHOCTU MMNMY/IbCOB TOKa
1-1Iw = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 — Ty = 2000 A
5 - ITM = 1000 A
6 —Iwm =500 A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C
100000 | | | T TTTT
100% Duty Cycle
\\
N
/\\
10000 ’/ N
— N
7 AN
~ 7
= / \\
- | P N
¢ L~ o \\
N
NUN
1000 £ TN N
P \\\
e — N NN
., TN N\
il N \ ~5
— ~ \\\\\ \\
372/ // T \\\ \\\ \\
1// N \\ 4
100
10 100 1000 10000
tp [ps]
Puc. 13 — 3aBUCMMOCTb YacToThbl CUHYCOMdanbHbIX UMMY/bCOB TOKa OT AJIUTEIbHOCTU UMIMYJ/1IbCOB TOKa
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 -TIw = 2000 A
5 - ITM = 1000 A
6 —Iwm =500A
7 - ITM = 250 A

Ycnous: Ur=0.67"Urrm; Tc=88 °C
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100% Duty Cycle
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Puc. 14 — 3aBMCMMOCTb YacTOTbl NPSAMOYrOJIbHbIX MMMNY/IbCOB TOKA OT ANMUTENBHOCTM UMMYNbCOB
1—1Im = 5000 A
2 — Imm = 4000 A
3-Iwm=3000A
4 —Im = 2000 A
5-1Im = 1000 A
6 —Iwm =500 A
Ycnosusa: Ur<3 B; Tc=55 °C; di/dt=diz/dt=100 A/mMkc
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Puc. 15 — 3aBUCMMOCTb YacTOTbl NPSAMOYTOJIbHbIX MMMY/IbCOB TOKA OT AUTENIbHOCTM MMIMY/bCOB

1-1TIm = 5000 A
2—-Im=4000 A
3- ITM = 3000 A
4 —Im = 2000 A
5-Iwm=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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100000

100% Duty Cycle
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Puc. 16 — 3aBUCUMOCTb YaCTOTbl NPSIMOYTO/bHbLIX MMIMY/IbCOB TOKA OT AAUTENbHOCTU UMMYbCOB
1-TIm = 5000 A
2 — I = 4000 A
3 —-Iwm=3000A
4 - I = 2000 A
5-TIm = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosusa: Ur<3 B; Tc=88 °C; dir/dt=diz/dt=100 A/mMkc
100000
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p4

100

tp [us]

Puc. 17 — 3aBMCMMOCTb HYacTOTbl NPSAMOYrOJIbHbIX MMMNY/IbCOB TOKA OT AUTENBHOCTM UMMYNbCOB
1-1TIm = 5000 A
2 —Im = 4000 A
3-Iwm=3000A
4 — Iy = 2000 A
5-Iwm= 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosusa: Ur<3 B; Tc=88 °C; dir/dt=diz/dt=500 A/mMkc
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Puc. 18 — 3aB1MCMMOCTb YacTOTbl MPSMOYroSbHBIX MMMNYSbCOB TOKa OT AJIMTENbHOCTU MMMY1bCOB
1-1TIm = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —Imm = 2000 A
5- ITM = 1000 A
6 —Imm =500 A
7 - ITM = 250 A
YcnoBust: Ur=0.67Urrm; Tc=55 °C; dir/dt=dir/dt=100 A/MKc
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Puc. 19 — 3aBUCMMOCTb YacTOTbl NPSIMOYTO/bHBLIX MMIMY/IbCOB TOKA OT AUTENBbHOCTM UMMYbCOB
1 - ITM = 5000 A
2 - ITM = 4000 A
3-Iwm=23000A
4 - ITM = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7 —-Iwm =250 A

YcnoBust: Ur=0.67"Urrm; Tc=55 °C; dir/dt=dir/dt=500 A/MKc
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Puc. 20 — 3aBMCMMOCTb YacTOTbl NMPSAMOYFOMbHBIX MMMYJILCOB TOKa OT A/IUTENBHOCTM UMMY/bCOB
1—1Im = 5000 A
2 — I = 4000 A
3- ITM = 3000 A
4 —Imm = 2000 A
5-1Im = 1000 A
6 —Iwm =500 A
7 - ITM = 250 A
YcnoBust: Ur=0.67"Urrm; Tc=88 °C; dir/dt=dir/dt=100 A/MKc
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Puc. 21 — 3aBMCMMOCTb YacTOTbl NPSMOYTO/IbHbLIX MMMYbCOB TOKa OT ASIUTENIbHOCTU UMMYbCOB
1-TIm = 5000 A
2 — I = 4000 A
3—-Iwm=3000A
4 — I = 2000 A
5-TIm = 1000 A
6 - ITM = 500 A
7 —-Iwm =250 A
Ycnosust: Ur=0.67Urrm; Tc=88 °C; dir/dt=dir/dt=500 A/Mkc

2020-Uton-29 v1.7 © Proton-Electrotex MHdopMaLumoHHbii JIucT TEN643-400-22 CTpaHuua 14 us 19



100
1
)
A7 3
A | A
10 = /, 4
= ~
4/// P 5
= . n / /// ) 6
(=] ,I o -
= . P a—
P A ~
o >
—’—— 7
o1 - ;”/
— 7
~
P
/'
0,01
10 100 1000 10000
tp [ns]
Puc. 22 — 3aBucnMMocCTb SHEPrnn noTepb 3a OAUH CMHYCOI/ID,aJ'IbeIl‘;I MMnNynbC TOKa OT ATIUTENBHOCTU UMNYNbCa
1-1Iw = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —TIm = 2000 A
5- ITM = 1000 A
6 —Im=500A
7 - ITM = 250 A
Ycnosus: Ur<3 B
100
1
pd
-
A 3
10 pdV /‘4
— _” /" ~
= — //, 5
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§ 1 \\\ J/ /” ,’46
5 — P~ ol A - 7
~ ] Z
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T J/‘/ ] a
0,1 — =
0,01
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tp [us]
Puc. 23 — 3aBucnmMocTb SHEPrnmn noTepb 3a OAUH CMHYCOMﬂaﬂbeIVI MMnNynbC TOKa OT ATUTENBHOCTU UMNYNbCa
1-1Iw = 5000 A
2 - ITM = 4000 A
3—-Im = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67"Urgm
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Puc. 24 — 3aBMCMMOCTb SHEPIrMM MOTEPb 3@ OAMH CUHYCOMAANbHBIN UMMNYbLC TOKa OT ANUTENBHOCTU UMMY/bCa

1-1TImw = 5000 A
2 —-Im=4000 A
3—-1Im = 3000 A
4 —Im = 2000 A
5-Iwm=1000 A
6 —Iwm=500A

7 - ITM = 250 A

Ycnosus: Ur<3 B; dir/dt=diz/dt=100 A/Mkc
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Puc. 25 — 3aB1CMMOCTb 3HEPTMM NOTEPb 33 OIMH CUHYCOMAANBbHBIN UMMNYBC TOKa OT A/IUTENBHOCTU UMMY/bCa

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

7 - ITM = 250 A

Ycnosust: Ur<3 B; dir/dt=dir/dt=500 A/MKc
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Puc. 26 — 3aBMCMMOCTb 3HEPrUM NOTEPb 3@ OANH CUHYCOMAAMbHbIV UMMYJILC TOKA OT ANIMTENBHOCTU MMMY/bCa

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

Ycnosus: Ur=0.67Urrm; dir/dt=dir/dt=100 A/MKC
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Puc. 27 — 3aBnucMMoCTb SHEPrnmn NoTepb 3a OAUH CMHYCOMﬂ,aﬂbeIVI MMnNynbC TOKa OT ATIUTENBHOCTU UMNYNbCa

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

Ycnosus: Ur=0.67Urrm; dir/dt=dir/dt=500 A/mMKc
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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 NONYCUHYCOMAAMBHBIX UMMYSIbCOB TOKA ASIMTENbHOCTHIO 10 MC
1-T;=125°C
2 —-T;=25°C
Yenosusi: Ug=0 B — MakcMmanbHoe 3HaveHve 06paTHOro HanpsihXeHus, KOTOpoe NpUKNaabIBAeTCs cpa3y nocne
yAapHOro Toka
TUNMYHOE M3MeHeHWe Irsy OTHOCMTESIbHO HOPMUPOBAHHOIO Irsw™ (Irsm” — CM. MHAOPMAUMOHHBIN NNCT, Ti=T; max)
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Puc. 31 — YaapHbiii TOK Itsv OT KONIMYECTBA NONTYCMHYCOMAAMNBHbBIX UMIYNIbCOB TOKAa AJIMTENBHOCTLIO 10 MC
1 -T;=125°C
2 — T;=25°C
Ycnosus: Ur=0.8"Urrm — MaKcMManbHoe 3HaveHne 06paTHOro HanpsihXeHusi, KOTOpoe NpUKIaabiBAaeTCs cpasy rnocne
YAApPHOro Toka
TUNNMYHOE M3MEHEHME Iy OTHOCUTENIbHO HOPMUPOBAHHONO Ism™ (Irsm™ — CM. MH(OPMALIMOHHBINA JNCT, Ti=T; max)
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