MPOTOH-3JIEKTPOTEKC

Hu3kne anHamnyeckune notepum

Manbi 3apsa 06paTHOro BOCCTaHOB/IEHMS
Pa3BETB/EHHbIN YNPaBASIOLWNA SNEKTPOA, ANS

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

beicTpoaeucTBYOIIM I

Nmnyascabid Tupucrop

Tun TBbU543-400-15

CpeaHuit NpsiMOit TOK Ttav 400 A

MoBTOpSAtOLLEECS MMMNYNBCHOE HaNpshKeHWe B Unrn

3aKPbITOM COCTOAHUMN 1000...1500 B

MoBToOpstoLeecs nMNynbcHoe obpaTHoOe HamnpshkeHue Urrm

Bpemsa BbikioueHUS tq 10.0, 12.5, 16.0, 20.0 Mkc

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

HPEAEJBHO JOITYCTUMBIE 3HAYEHUS ITAPAMETPOB

O603Ha4YeHne 1 HaMMeHOBaHMe napameTpa ME;:/; 3HayeHune YcnoBusi nsmepeHus
MapameTpbl B NpoBOASiLIEM COCTOSSHUMN
400 T.=92 °C; oBYXCTOPOHHEE OXNAXAEHUE;
o 465 T.=85 °C; oBYXCTOPOHHEE OXNAXAEHME;
Irav CpeaHun TOK B OTKPbITOM COCTOSIHWAM A 638 T.=55 °C; ABYXCTOPOHHEE OXAAKACHNE:;
180 an. rpaa. cuHyc; 50 'y
[eiACTBYIOLLMNIA TOK B OTKPbLITOM Tc=92 °C; OBYXCTOPOHHEE OXnaXKaeHue;
Irrms A 628 .
COCTOSIHUM 180 an. rpag. cuHyc; 50 'y
180 3n1. rpaa. cuHyc;
t,=10 MC; eAnHNYHBII
9.5 Ti=T; max nmnynec; Up=Ur=0 B;
11.0 T;=25 °C | Mnynbc ynpaBneHus:
IG=IFGM; UG=20 B, tGp=50
. MKc; dig/dt=1 A/MKc
Ltsm YaapHbIM TOK B OTKPbITOM COCTOSIHUM KA 180 3. MPan, CMRYG;
t,=8.3 MC; eanHNYHBIi
10.0 Ti=Timax | UMNynbC; Up=Ur=0 B;
11.5 T;=25 °C | Mnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC
180 3n. rpag. cuHyc;
t,=10 MC; eaANHNYHBII
450 Ti=T; max umnynec; Up=Ur=0 B;
600 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B; tep=50
) . 5 3 MKC; dic/dt=1 A/MKC
It 3awmTHbIM hakTop A°c10 180 an. rpa. CUHYC;
t,=8.3 MC; eAnHNYHBII
410 Ti=T; max nmnynec; Up=Ur=0 B;
540 T;=25 °C | MnynbC ynpaBneHus:
Ie=TIrem; Us=20 B; ter=50
MKC; dic/dt=1 A/MKC

2020-Uron-24 v1.7 © Proton-Electrotex

MHbopMaumoHHbIv Jiuct TBN543-400-15

ctpanumua 1 3 19




bnokupyrowme napamMeTpbl

MoBTOpSsitOLLEECS UMMYSILCHOE i
06paTHOe HanpsbkeHue 1 Timn< Ty <Tyma
Uprm, Ursm MOBTOPSIOLLIEECS UMY STbCHOE B 1000...1500 | 180 an. rpaa. cuHyc; 50 T'u;
HanpsbKeHUe B 3aKPbITOM COCTOSIHUM YNpaBieHNE pasoMKHYTO
Ubsm, Ursm HETIOBTOPSIOLLIEECS UMITY/ILCHOE B 1100...1600 | 180 an. r.pap,. CVHYC; €OMHUYHBIN
HanpsHKeHWe B 3aKPbITOM COCTOSIHWM VIMITYJIbC; YNPaBNIEHNE PasOMKHYTO
Us. U MocTosiHHOEe obpaTHOE U NOCTOSIHHOE B 0.6'Uprm T5=T; max;
br =R NpsIMOe HanpshKeHne 0.6'Urem | ynpaBnieHne pasoMKHyTO
MapaMeTpbl ynpaBaeHus
MakcuMasbHbIi NPSMON TOK
IFGM A 8
yrnpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Uram B 5
HanpsHKeHVe yrnpasneHus
P MakcuManbHas paccevBaemast Br 8 T;=T; max AN NOCTOSAHHOIO TOKA
¢ MOLLHOCTb MO YNpPaBieHMIo yrnpaBsfieHust
MapamMeTpbl nepexsiroueHnst
Kputnyeckas cKopocTb HapacTaHus Ti=Tjmax; Uo=0.67"Uprm; I;m=3700 A;
(div/dt)cit TOKa B OTKPbITOM COCTOSIHUM A/MKC 2000 Umnynbc ynpaBnenus: Is=Irem; Us=20 B;
(f=1 Hz) ter=50 MKc; dig/dt=2 A/MKC
TennosBble NnapaMeTpbl
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 COCTOSAHMMU
XAPAKTEPUCTUKHU
O603HaueHne N HauMeHOBaHWE XapaKTEPUCTUKU MESI; 3HayeHune YcnoBusi uaMepeHus
XapaKTepucTUKM B NPOBOASLLEM COCTOSIHUMN
Un MmMnynbcHoe HanpsiXeHve B B 285 T,=25 °C; Tn=1256 A
OTKPbITOM COCTOSIHWUK, MaKC
Ur(ro) lNoporoBoe HanpsXeHue, MaKc B 1.673 T=T. .
j— Timaxy
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.891 0.5 7 Iy < Ir < 1.5 7t Iray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C;
I TOK yAepaHus, MaKe MA >00 Up=12 B; ynpaBnieHne pasoMKHYTO
Brokupyrowme XxapakTepucTukm
MoBTOPSOLMINCS MMNYNbCHBIV
Lo T 06paTHbI TOK M NMOBTOPSOLLMIACS VA 100 T5=T; max;
DRMy ZRRI MMMYNbCHBINA TOK B 3aKPbITOM Uo=Uorm; Ur=Urrn
COCTOSIHMM, MaKC
KpuTuueckasi CkopoCcTb HapacTaHus 200, 320,
(dup/dt)eic | HANpsYKEHUS B 3aKPLITOM B/Mkc 200, 1000, | Ty=T; marg
1 1600, 2000, | Up=0.67"Upru; yNpaBneHue pasoMKHyTO
COCTOSIHUK®, MUH 2500
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XapaKTepucTUKK yrnpaBJieHus

OTnUpaioLLee NOCTOSIHHOE 3.00 1= Tymn
Usr Hanpgx(ekl-llie ynpaBneHus, MaKkc B 2.50 T=25°C Us=12 B: T,=3 A:
! 1.50 TJ= TJ max b= ! Dv_ !
=00 ToT MOCTOSIHHBIN TOK
o o 7= limn | ynpaBneHus
S G st R I
! 150 Tj= Tj max
Ueo HeoTnupatoLee NocTosiHHoe B 0.40 T=T, o
HanpskeHne yrnpasfeHusl, MVH
H o " UD=0.67'UDRM;
Leo OTAVIPAIOLIN NIOCTORRHBIN TOK MA 55.00 MOCTOSIHHBIN TOK YNpaBfeHnus
ynpaBneHusl, MUH
AvHaMunueckue XxapaKTepucTukm
ta BpeMsi 3a4epXXKn BKITHOYEHUS, MaKC MKC 0.95 T;=25 °C; Up=600 B; Liu=Iray;
5.00. .50 di/dt=200 A/mMkc;
tor Bpems BKtoueHns?, Makc MKC 3' 20’ 4'00’ Mmnynbc ynpaenenus: Is;=2 A; Us=20 B;
DA ter=50 MKc; dig/dt=2 A/mMKkc
100’ 125’ dUD/dt=50 B/MKC; Tj=Tj maxy Im= ITAV;
3) 16.0, 20.0 dir/dt=-10 A/MKc;
tq BpeMs BbiktoYeHMSY, Makc MKC - .
12.5, 16.0, Ur=100 B;
20.0, 25.0 dup/dt=200 B/mMKc; Up=0.67Upm
Qn 3apsa obpaTHOro BOCCTAHOB/IEHMS], KK 100
MaKC
BpeMsi 06paTHOro BOCCTaHOBNEHUS Ty=Tymaxi Im= Irav;
tr ! MKC 3.2 dir/dt=-50 A/mMKC ;
MaKc
Ur=100 B
Tok 06paTHOro BOCCTAHOB/EHMS,
Lim A 80
MaKC
TennoBble XxapaKTEPUCTUKN
_ [lByxcTOpOHHee
Rinje 0.0320 oXNaKACHME
Rien Tennosoe conpoTUBEHNE p-h °C/BT 0.0704 MoCTOSIHHbBIN OxnaxgaeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rthjc-K 0.0576 Oxnaqu,eHMe co
CTOpOHbI KaToaa
Renek Tenniosoe conpoTB/enne kopryc- °C/BT | 0.0060 | MOCTOSHHbII TOK
ox/laanTenb, MaKkc
MexaHnuyeckne XxapaKTepucTuKu
w Macca, Makc r 240
D [nvHa nyTn Toka yTeukn no MM 19.44
s MOBEPXHOCTK (monm)|  (0.765)
D [NHa nyTy ToKa yTeYyku no Bo3/ MM 12.10
: VT yT VXY (aoiim)| (0.476)
MAPKUPOBKA NPUMEYAHMUE

TBM 543 400 15 A2 P3  H4
1 2 3 4 5 6 7

1. TupuncTop 6bICTPOAENCTBYIOLWMIN UMM IbCHbI

2. KOHCTpYKTMBHOE MCMOMHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanps»KeHuio

5. Kputnuyeckasi CKOpoCTb HapacTaHus HanpshkKeHus B
3aKPbITOM COCTOSIHUU

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

7. 'pyrina no BpeMeHn BKIIIOYEHUS

8. Knumatudeckoe ncnonHeHne no NOCT 15150: ¥YXJ12, T2

yxnz.
8

1 KpuTuyeckas CKopoCTb HapacTaHMs HaMNps>KeHWs B
3aKPbITOM COCTOSIHUM

(dup/dt)eir, B/MKC 1000 | 1600 | 2000 | 2500

2 BpeMsi BK/IOYEHUS

2.00

tgt, MKC 2.50 3.20 4.00

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




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.C2

6741 (2,638)

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

01,3 (0.051) DIA
7 (0.276)

Bce pasmepbl B MunMMeTpax (AtoiiMax)

Copepykalliasca 3aecb MHhopMaLIMa ABMSETCS KOHMOUAEHUMANBLHOW U HAaXOAUTCS MOJ 3aLLMTON aBTOPCKMX Mpas.
B nHTepecax ynyulleHns Kayectsa npoaykumumn, AO «MpoToH-DNEKTPOTEKC» OCTaBASET 3@ CO60M NPaBO U3MEHSATb MHMOPMALIMOHHBIE NIUCTLI 6e3
YBEAOMJIEHMS.




3000

TFI543-400, 24-Won-2020

(.

2500

2000

1500

1000

Tok B OTKpbITOM cocTosHMM - 1, A

500

1 1,5 2 2,5

3 3,5

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

4 4,5
HanpsixeHue B OTKpbITOM cocTosiHMM - U_ , B

AHanutnyeckas dyHKUMSI NpeaenbHON BOMbT — aMMNEePHOW XapakTEPUCTUKK:

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

Puc.1 — NpepensHas BosbT-aMrepHas XapakTepucTuka.

Urem,*0 T
B //
30 //
" [ ]

E /6
20 § /
15 /

10

10

15

MakcuMasbHble NOTEPU MOLLHOCTW Lienu yrpasieHus

Irem, A 20

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 Lenu ynpasneHus




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*

(=)

Irm/Itav

Puc. 3 — 3aBUCMMOCTb BPEMEHU BbIK/IOYEHMS £y OT aMNANTYAbl TOKA B OTKPLITOM COCTOSIHWUMN Iy
Ycnosust: Ti=T; max; dir/dt=10 A/MKC; Ur=100 B; dup/dt=50 B/m«c; Up=0.67"Upgrm
TUNUYHOE M3MeHeHWe t, OTHOCMTENIbHO HOPMUPOBAHHOIO tq ™~ (t;* — CM. MHDOPMAUMOHHBIN NKUCT, 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/OYEHUS tq OT CKOPOCTM cnada aHOAHOro Toka dir/dt
Ycnosus: Tj=Tj max; Itv=Itav; Ur=100 B; dup/dt=50 B/MKC; Up=0.67"Uprm
TUNUYHOE M3MeHeHWe t, OTHOCMTENIbHO HOPMUPOBAHHOTO tq ™ (t;* — cM. MHDOPMAUMOHHBIN NKCT, dup/dt=50 B/MKC)

1,25

1,2

1,15 AN
1,1

x 1,05 N

tq/tq

0,95

09

0,85

0,8
1 10 100 1000

Ur [V]

Puc. 5 — 3aBMCMMOCTb BPEMEHU BbIK/IIOYEHNS t, OT 06paTHOro HanpskeHus Ug
YcnoBust: Ti=T; max; Im=Irav; dir/dt=10 A/MKC; dup/dt=50 B/MKc; Up=0.67"Uprm
TUNMYHOE U3MEHEHME t; OTHOCUTENBHO HOPMUMPOBAHHOIO t; * (t;* — CM. MHOPMALMOHHBIN NKUCT, dup/dt=50 B/MKC)
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1,8

1,7
1,6 /

1,5
14 //

ta/tq

1,1

0,9
0,8

10 100 1000
dUp/dt

Puc. 6 — 3aBMCMMOCTb BPEMEHM BbIK/IIOYEHUS t; OT CKOPOCTU HapacTaHusa HanpsbkeHns 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. MHMOPMALUMOHHBIN NKUCT, dup/dt=50 B/MKC)

3

2,5

— — 2
] |

L =
=
/

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

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

Puc. 7 — 3aBucmMmocTb 3apsiaa obpaTtHOro BoCcCTaHoBNEHUS Qr, OT CKOPOCTU cnafa aHoAHOro Toka dir/dt
1- ITM = 0.5'ITAV

2—-Im= ITAv,

3 - ITM = 1-5'ITAV

Ycnosust: Tj=Tjmax; Ur=100 B
TunnyHoe n3meHeHne Q. OTHOCMTENIbHO HOPMUPOBAHHOMO Q. (Qr — CM. MH(OPMALIMOHHBINA SINCT)




1.4

1,2 \

/)

/
1

0,8

\
Q%

ter/t e

0,6

TT T T
o

0,4

0,2

O N T TN NN I T T T TN IS TN TN NN T N T Y T TN IS TN T TN T N T TN N TN S Y T T T Y T O N |

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

Puc. 8 — 3aBMcMMOCTb BpeMeHn 06paTHOro BOCCTaHOB/EHMS tr OT CKOPOCTU Cnaja aHoAHOro Toka dis/dt
1- ITM = 0.5'ITAV

2—-Im= ITAv,

3 - ITM = 1-5'ITAV

YcnoBus: Ti=T;ma; Ur=100 B
TUNUYHOE M3MeHeHUE t, OTHOCUTENIbHO HOPMMUPOBAHHOTO tr, * (t: ~ — CM. MHOPMALIMOHHBIN SINCT)

4,5

4

/AZ/ 1
o=

35

3

\\
A\

2,5

*

IrrM/I M

2

/
/

1,5

1

0,5

0 N T TN T Y T TN TR TN NN Y Y TN TN IS TN T N T O T N T T IS TN TN Y O N TN T TN T Y T T T |

0 50 100 150 200 250 300 350 400

(dit/dt)r [A/ps]
Puc. 9 — MakcManbHast 3aBMCMMOCTb TOKa 06paTHOro BOCCTAHOBEHUS I OT CKOPOCTU Crafa
aHopaHoro Toka dir/dt
1- ITM = 0.5'ITAV

2-Im= ITAV,

3 - ITM = 1-5'ITAV

Ycnosust: Tj=T;max; Ur=100 B
TUNUYHoEe n3MeHeHue Im OTHOCUTENTbHO HOPMUPOBAHHOO Iim * (Irm ™ — CM. UHOPMALMOHHBIN JINCT)




100000 T T T T TTTT
100% Duty Cycle
N
L 6 \\
N
N
10000 =
N
S AN
\,
E L AN
Py \\\ N
//’ \ \\
1000 £ — N\ N\ N
T N\ N AN
A . N N N
L e N N b
1 AN
\\ ™\ N 4
NN
N N
NN 3
N
N
100 \
10 100 1000 10000
tp [us]
Puc. 10 — 3aBUCUMOCTb YacTOTbl CUHYCOMAANbHbIX MMMYNbCOB TOKA OT ASIMTENbHOCTM MMMYbCOB TOKa
1 - ITM = 5000 A
2 — I = 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 TTT
7ilOO% Duty Cycle
N
6 N
N
N
10000 N
N
S
= \,
N N
2 N
L— NN
NN
1000 AN \
TS \\ \\
ALY
r N
[ 2= ~L § 5
kl — \\ ] \\
NG N
NN
100 A
10 100 1000 10000
tp [us]
Puc. 11 — 3aBMCMMOCTb YaCcTOTbl CUHYCOMAAMNbHbIX UMMY/IbCOB TOKA OT ASIMTENIbHOCTU UMMYNbCOB 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 - ITM = 250 A

Ycnosus: Ur<3 B; Tc=90 °C
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100000 T T T T T TTTT
100% Duty Cycle
7/ /"\\
>
Ny .
10000 ==
/'l \\
5 7
= L~
== N
N
N
7 T \\ N A
1000 = — N NN
- " NN\ N
- — N\ 3 N
l ~U0 N N
kl// ™N AN
\\\ N \\ \4
NN
NN
N
N
100 \3
10 100 1000 10000
tp [ps]
Puc. 12 — 3aBUCUMOCTb YacCTOTbl CUHYCOMAANbHbIX MMMYNbCOB TOKA OT ASIMTENbHOCTM MMMYbCOB TOKa
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 —Iwm =500A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C
100000 I I I [T T TTT
xum% Duty Cycle
\\
.~ \
TN
10000 ~ N
06— BN
\,
= o~ NG
o= A NN
by L~ N \\
N
] \ NN
] NN
1000 =" NN
_ N NS
AN AN
~ ~— N\ N N
ol 1 | NN\ N 5
| 27T~ TSN NN
N N
*1/ \\ \\‘\ \4
NG N
NN
100 N3
10 100 1000 10000
tp [ps]
Puc. 13 — 3aBMCMMOCTb YaCcTOTbl CUHYCOMAAMbHBLIX MMMYIbCOB TOKa OT AJIMTEIbHOCTU MMMY/IbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5-1TIw = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Ycnous: Ur=0.67"Urrm; Tc=90 °C

2020-Uton-24 v1.7 © Proton-Electrotex MHdopMaumoHHbiii JiucT TEN543-400-15 cTpaHuua 10 u3 19



100000

10000

f [Hz]

1000

100

Ycnosusa: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=100 A/mMkc

100000

10000

f [Hz]

1000

100

10000

10000

100% Duty Cycle
\
»6\ \\
N N
\
5\\ N
\\
4TI Y
NN
I S I N ,\7777 N [
3 \:‘\ iﬁ
\
N NN
\\\ \\
N S
A\ NG NON
TANVAAN AN
\\\ ‘\\ e
N\ \\ \\
NN
NN
NN N\
10 100 1000
tp [ps]
Puc. 14 — 3aBUCMMOCTb YacTOTbl NPSIMOYTO/bHBLIX UMIY/IbCOB TOKA OT A/IMTENbHOCTU UMMYSbCOB
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5-1TIw = 1000 A
6 - ITM = 500 A
100% Duty Cycle
\\
71N
N
\\\ \\
N
N
AN
‘\\
\\.~ \\
N
N
™~ N
\\ \\~~~~\ \\ \\
2N R \,
N N
IND ~ NG
\\ TN \:
\\‘ \ N \\ -
\\ \\ ‘\\
S \\ \
\\\\ \\\\ 4
10 100 1000
tp [us]
Puc. 15 — 3aBMCMMOCTb 4aCcTOTbl MPSMOYroSibHBIX MMMNYSbCOB TOKa OT AJIMTENbHOCTU MMMY1bCOB
1-1Iw = 5000 A
2 - ITM = 4000 A
3 -Iw = 3000 A
4 - ITM = 2000 A
5 - ITM = 1000 A
6 —Iwm =500A
7 - ITM = 250 A

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

10000

100000 T T T T TTTT
100% Duty Cycle
he N
NN\
NN
TN
N
\\ \\
10000 6 -
NC N\
\\
: N\
= NN
3:\\ \ \\\
1000 NN
\ \
N
AN N
AN
AN ‘\\ N
AN AN
NN N s
\\ N \\
N
10 100 1000
tp [ps]
Puc. 16 — 3aBUCUMMOCTb 4acToThbl NpPAMOYronbHbIX UMMNYJIbCOB TOKa OT ANTUTENbHOCTU NMNYJIbCOB
1-1Iw = 5000 A
2 - ITM = 4000 A
3 -Iw = 3000 A
4 - ITM = 2000 A
5 - ITM = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosust: Ur<3 B; Tc=90 °C; dir/dt=diz/dt=100 A/Mkc
100000 T T T T TTT
100% Duty Cycle
N\
N
\\\\.\\
N\
10000 — TN
N\
N N
~ TS~
E \\ \\\\
o \\§ \Q
\ \\ \\6\
1000 45 I~ ™~ N
3> B N
N\
~ A
SN SN
2\ ™~ \\ D
1\§ \\‘\ N \\
\ N \\Q\\ \ 5
NN N\ \\
N N
100 \ 4
10 100 1000
tp [ps]
Puc. 17 — 3aBMCUMOCTb YacTOThl NpAMOYTrO/ibHbIX UMMNYJIbCOB TOKa OT AJTUTENbHOCTU NMMNYJIbCOB
1-1Iw =5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 —Iwm=500A
7 - ITM = 250 A

Ycnosus: Ur<3 B; Tc=90 °C; di/dt=dir/dt=500 A/MKc
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100000
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Puc. 18 — 3aBUCMMOCTb YacTOTbl NPSAMOYTOJIbHbLIX UMMY/IbCOB TOKA OT AUTENIbHOCTM MMIMY/NbCOB
1-1TIm = 5000 A
2-Im=4000A
3-Iwm=23000A
4 —Imm = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C; die/dt=diz/dt=100 A/MKC
100000

100% Duty Cycle

N
N

10000 7

g

/

f [Hz)

/

Ve

T — L
1000 1IN T
2
1 N

J

NG N
\

NSO
‘\\\ NN

100
10 100 1000 10000

tp [us]

Puc. 19 — 3aBUCMMOCTb YacTOTbl NPSAMOYTOJIbHbLIX MMMY/IbCOB TOKA OT AUTENIbHOCTM MMIMY/bCOB
1-1TIm = 5000 A
2-Im=4000 A
3-Iwm=23000A
4 —Imm = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C; die/dt=dir/dt=500 A/MKC
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YcnoBust: Ur=0.67"Urrm; Tc=90 °C; dir/dt=dir/dt=100 A/MKcC
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Puc. 20 — 3aB1CUMMOCTb YacTOThl NpPAMOYIrofibHbIX MMMY/1bCOB TOKa OT AJIUTENbHOCTU UMITY1bCOB
1 - ITM = 5000 A
2 —-Im=4000 A
3 - ITM = 3000 A
4 — I = 2000 A
5- ITM = 1000 A
6 —Iwm =500 A
7 - ITM = 250 A
100% Duty Cycle
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Puc. 21 — 3aBMCMMOCTb YacTOThl NPAMOYroJibHbIX MMMNYJ1IbCOB TOKa OT AJIUNTENIbHOCTU UMITY1bCOB
1- ITM = 5000 A
2 —Im =4000 A
3 - ITM = 3000 A
4 —1Im = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67Urrm; Tc=90 °C; dir/dt=dir/dt=500 A/MKC
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Puc. 22 — 3aBucnmocTb SHEPrnumn noTepb 3a OAUH CVIHYCOVIﬂ,aJ'IbeIl\/II MMNynbC TOKa OT MTUTENBbHOCTU UMNYNbCa
1- ITM = 5000 A
2 —Im =4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-TIm = 1000 A
6 - ITM = 500 A
7—1Im =250 A
Ycnosust: Ur<3 B
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Puc. 23 — 3aBucnmocTb SHEPrmnm NoTepb 3a 0AnH CMHYCOMﬂ,aﬂbeIl\;I MMMYyNbC TOKa OT AJTUTEJIbHOCTU UMMNYJ1bCa
1- ITM = 5000 A
2 —Im =4000 A
3 - ITM = 3000 A
4 —1Im = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7—Im =250 A

Ycnosusi: Ur=0.67"Urrm
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Puc. 24 — 3aB1CMMOCTb SHEPIrMM MOTEPb 3@ OAMH CUHYCOMAANbHBIN UMMNY/ILC TOKa OT ANIUTENBHOCTU UMMY/bCa
1-Iw=5000A
2 — I = 4000 A
3-Iwm=23000A
4 - T = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7 - ITM = 250 A
Ycnosusti: Ur<3 B; dir/dt=dir/dt=100 A/MKC
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Puc. 25 — 3aB1CMMOCTb SHEPTMMN MOTEPb 3@ OAVH CUHYCOUAANbHBIN UMMNYIILC TOKa OT ASIUTENBHOCTU UMMY/bCa

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

7 —1Im =250 A

Ycnosus: Ur<3 B; dir/dt=diz/dt=500 A/Mkc
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Puc. 26 — 3aBMCMMOCTb SHEPTMN MOTEPb 3@ OMH CMHYCOMAANbHBIN UMMNY/IbC TOKa OT ANIUTENBHOCTU UMMY/bCa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Iwm = 1000 A
6 - ITM = 500 A
7—1Im =250 A
Ycnosusi: Ur=0.67"Urrm; di/dt=dir/dt=100 A/MkC
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Puc. 27 — 3aBcnMMocCTb SHEPrnn noTepb 3a OAUH CMHYCOI/I,EI,aJ'IbeIl‘;I nMMnNynbC TOKa OT AIUTENBHOCTU UMNYNbCa
1 -1 = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 — Ty = 2000 A
5 - ITM = 1000 A
6-Im=500A
7 - ITM = 250 A

YcnoBusi: Ur=0.67"Urrm; dir/dt=dir/dt=500 A/MKc
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Puc. 28 — 3aBncMMoCTb yaapHoOro Toka Irsy OT 4nuTenbHOCTU uMnynbea t, AN NonyCcuHYCoMaanbLHOro MMnysbca
1-T;=125°C
2-T;=25°C
Yenosusi: Ug=0 B — MakcMmanbHoe 3HaveHve 06paTHOro HanpshXeHus, KOTOpoe NpUKNaabIBAeTCs cpasy nocne
yAapHOro Toka
TUNMYHOE M3MeHeHWE Irsy OTHOCMTESIbHO HOPMUPOBAHHOMO Irsy™ (Irsm” — CM. MHAOPMAUMOHHBIN NCT, Ti=T; max)
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Puc. 29 — 3aBUCMMOCTb YAAPHOro ToKa Irsw OT ANUTENbHOCTM uMnynbea t, AN NoNyCMHYCOMAANLHOro UMMybca
1-T;=125°C
2-T;=25°C
Ycnosus: Ur=0.8'Urrm — MaKcManbHoe 3HaveHne 06paTHOro HanpshKeHusi, KOTOpoe NpUKIaabiBAeTCs cpasy nocne
yAApHOro ToKa
TUNUYHOE M3MEHEHWE Ity OTHOCMTESIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHEOPMAUMOHHBIN NCT, 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
Yecnosus: Ur=0 B — MakcMManbHoe 3HadeHne 06paTHOro HanpsKeHUsl, KOTOPOE NPUKIaAbIBAETCA Cpasy nocre
yAapHoro Toka
TuUNUYHoEe M3MeHeHWe Irsy OTHOCUTENIbHO HOPMUPOBAHHOMO Irsy™ (Irsm” — CM. MHAOPMAUMOHHBIN NCT, Ti=T; max)
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Puc. 31 — YaapHbiii ToK Itsv OT KOIMYECTBA NONYCUHYCOMAAMBHBIX UMMYSIbCOB TOKA ASIMTENBHOCTLIO 10 MC
1-T;=125°C
2 — T;=25°C
Ycnosusi: Ug=0.8"Urrm — MakcuMarnbHoe 3HaveHne obpaTHOro HamnpsiXeHusl, KOTOpoe NpuKnaabIBaeTcs cpasy nocne
YAAPHOro Toka
TUNUYHOEe M3MeHeHWe Irsy OTHOCUTENIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHOPMAUMOHHBIN NCT, Ti=T; max)
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