MPOTOH-3IJIEKTPOTEKC

buicTpoaercTBYOIIIAH
Hu3kne auHaMuyeckue noTepu p A o y m
Marbiit 3apsag 06paTHOro BOCCTAHOBIIEHWS HUmnyabcHbiil Tupucrop
Pa3BETBMIEHHbIN YNPABASAOWNIA 3NEKTPOA ANSt Tun TEN353-800-34
BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa
CpeaHuii npsiMOl TOK Ltav 800 A
MoBTopstoLEECS UMMNYSIbCHOE Hanps>XXeHWe B U
3aKpbITOM COCTOSIHUM DRM 3000...3400 B
MoBTOpSAtOLEECS MMNYNbCHOE 0bpaTHOE HanpsikeHne | Urrm
Bpems BbIk/OUEHUS tq 63.0 MKc
Upru, Urrm, B 3000 3200 3400
Knacc no HanpspkeHuo 30 32 34
T;, °C —60...+125
NPEJAEJBHO JONMYCTUMBIE 3SHAYEHUS TAPAMETPOB
En.
0O603Ha4eHme N HaMMeHOBaHME NapameTpa 3M 3HauyeHne YcnoBusa namMepeHust
MapamMeTpbl B NpoBOASALLEM COCTOSIHUM
744 Tc.=85 °C; ABYXCTOpPOHHEE OXNlaXAeHWe;
I CoenHmi ToK B o oM COCTO A 800 T.=80 °C; nBYXCTOpPOHHEE OX/TAXKAEHUE;
w PEAHM TOK B OTKPLITOM AN 1099 T.=55 °C; BYXCTOPOHHEE OXNaXAEHME;
180 an. rpaa. cuHyc; 50 'y
[efACTBYIOLLNIA TOK B OTKPbITOM T.=80 °C; aBYXCTOpOHHEE OXNaXKAEHUE;
Itrms A 1256
COCTOSIHUU 180 3n. rpaa. cvHyc; 50 My
180 an. rpaa. cuHyc;
t,=10 MC; €ANHUYHBIIA
20.0 Ti=T; max nmnynec; Up=Ur=0 B;
23.0 T;=25 °C | UMnynbC ynpaeneHus:
Ie=Irem; Us=20 B; ter=50
I YaapHbI TOK B OTKPbITOM SHUN KA MKC; dig/dt=1 A/MKC
" Aap Ok B OTKPBLITOM cocTo 180 an. rpaa. CUHYC;
t,=8.3 MC; eanHNYHBbI
21.0 Ti=T; max umnynec; Up=Ur=0 B;
24.0 T;=25 °C | UMnynbC ynpaeneHus:
Ie=Irem; Us=20 B; tep=50
MKc; dig/dt=1 A/mMkc
180 an. rpaa. cuHyc;
t,=10 MC; eANHUYHBII
2000 Ti=T; max nmnynec; Up=Ur=0 B;
2600 T;=25 °C | Imnynbc ynpasneHus:
Ie=Irem; Us=20 B; ter=50
Mkc; dic/dt=1 A/mMkc
It " Ac10’
3alWwTHBIA (GakTop ¢ 180 an. rpaa. cuHyc;
t,=8.3 MC; eanHNYHBbI
1800 Ti=Tijmex | MNynbc; Up=Ur=0 B;
2300 T;=25 °C | Mnynbc ynpaBneHus:
Ie=Irem; Us=20 B; tep=50
MKC; di/dt=1 A/Mkc

2020-Aer-27 v1.9 © Proton-Electrotex MHdopMaLmoHHbIn JiueT TBU353-800-34 cTpanvua 1 u3 19




Bnokupyrouime napameTpbl

MoBTOpAIOLLIEECH MMNYIbCHOE T < T <Tie
obpaTHoe HanpsxeHve 1 s e _
Uprm, Urrm MOBTOPSIOLLEECS MMMY/TbCHOE B 3000...3400 | 180 an. rpaa. cuHyc; 50 u;
HanpsiXeHWe B 3aKpbITOM COCTOSIHUM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTODSIOLLEECS! UMY ICHOE B 3100...3500 | 180 an. r.pap,. CUHYC; €ONHUYHbIV
HanpsHKeHWE B 3aKPbITOM COCTOSIHWM VIMITYJIbC; YNPABNIEHNE PasOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
br =R npsMoe HanpshkeHue 0.6Urrv | ynpaBneHue pasoMKHyTO
MapameTpsbl ynpaBseHus
MakcuManbHbIA NPSIMON TOK
IFGM A 8
ynpasneHus T=T.
MaKkc1ManbHoe obpaTHoe e
Uram B 5
HanpsiXeHWe ynpasneHus
P MakcmManbHasl paccenBaemast BT 8 Ti=T; max 4N51 NOCTOSIHHOIO TOKa
¢ MOLLHOCTb MO YNPaBAeHWIo yrnpasneHus
MapamMeTpbl nepeksIrouYeHnsn
Kputnueckasi CKOpoCTb HapacTaHus Ti=Tjmax; Up=0.67"Uprm; In=4000 A;
(dir/dt)crit TOKa B OTKPbITOM COCTOSIHUM A/MKC 2000 Nmnynbc ynpasnenns: Is=2 A; Us=20 B;
(f=1 Hz) ter=50 MKc; dic/dt=2 A/MKC
TensnoBble NapaMeTpbl
Tstg Temnepatypa xpaHeHus °C —60...+50
T; TemnepaTypa p-n nepexoaa °C —-60...+125
MexaHunuyeckue napaMeTpbl
F MoHTaxxHoe ycunune KH 24.0...28.0
a YckopeHue M/c? 50 B 3akaToOM COCTOSIHUMK
XAPAKTEPUCTHUKHA
En.
O603Ha4YeHne N HaMMeHOBaHNE XapaKTEpUCTUKN 3M 3HayeHne YcnoBusi M3MepeHust
XapaKTepuCTUKM B NPOBOASLLEM COCTOSHUMN
Unn VMPYAIbCHO® HaNPKEHie B B 270 | =25 °C; Im=2512 A
OTKPLITOM COCTOSIHUM, MaKC
U+(ro) MNMoporoBoe HanpshkeHue, Makc B 1.563 T=T .
J= Tjimax,
r [nHaMnueckoe conpoTuBeHVE B MOM 0.545 0.5 7 Iy < I+ < 1.5 7t Tray
OTKPLITOM COCTOSIHUM, MaKC
T;=25 °C;
I ToK yAepxaHws, Makce MA >00 Up=12 B; ynpasiieHne pa3oMKHYTO
Bnokupyrowme xapakTepmcTmkm
MoBTOPSAOLWMICA UMMNYTbCHBIN
Lo T 06paTHbIi TOK U MOBTOPSAIOLLMIACS VA 150 T5=T; max;
DRMy ZRRI WMMYNbCHBIA TOK B 3aKPbITOM Uo=Uprm; Ur=Ugrm
COCTOSIHUM, MaKC
KpuTnyeckass CKopoCTb HapacTaHus 200, 320,
(dup/dt)eir | HaNpsHKEHMS B 3aKpbLITOM B/MKC 500, 1000, | T;=T; mas;
1 1600, 2000, | Up=0.67"Upry; YNpaBneHue pasoMKHyTO
COCTOSIHUMY, MUH 2500




XapaKTepucTUKM ynpassieHus

0 3.00 Tj= Tj min
Usr TAvpatoLee NoCTosiHHOe B 2.50 T,=25 °C
HanpsxeHne ynpaBneHnda, Makc Up=12 B: Ip=3 A:
1.50 T]= TJ max I_I ! o !
S v 00 | T Ty | pocrome Tox
Ier TAMPAIOLWMA MOCTOSHHBIN TOK WA 300 T= 25 °C
ynpaBneHusl, MaKc
150 T]= TJ max
Uso HeoTnuparoLlee nocTosiHHoe B 0.35 T=T, mox:
HanpsbkeHve ynpasfeHns, MyH
HeoTnupatoLwmit NOCTOSIHHBIN TOK Uo=0.67Uow;
Iep YNDABIEHMS, MUH MA 60.00 lMocTosIHHBIM TOK YMpaBieHus
AnHaMuyeckne xapakTepucTukm
tod Bpems 3aepXXKu BKIOYEHUS, MAKC MKC 0.95 T;=25 °C; Up=1500 B; Itm=I1av;
5.00. 2.50 di/dt=200 A/mMkKc;
tgt BpeMs BK/oUeHUA?, MaKC MKC 3' 20’ 400’ Nmnynbc ynpasnenus: Ic=2 A; Us=20 B;
e tee=50 MKc; dis/dt=2 A/MKC
63.0 dup/dt=50 B/MKc; T§=TJ' max; Iu= Iray;
3) dir/dt=-10 A/MKC;
t Bpems BbIktO4eHMa>, Makc MKC o .
Ur=100 B;
80.0 dup/dt=200 B/MKC; | Jy=0.67Upm
Qr 3apsa o6paTHOro BOCCTAHOBEHUS, KK 1000
Makc
BpeMst 06paTHOro BOCCTaHOB/EHMS! Ti=Tymaxy Tm= Tav;
e ! MKC 8.0 dir/dt=-50 A/MKc;
Makc
Tok 06paTHOro BOCCTaHOBNE Ux=100 B
L K obpaTHoro B HOBNEHMS, A 260
MaKc
TensioBble XapaKTepUCTUKuN
Rer 0.0210 [iByxcTOpOHHee
% ' OXNaXAeHue
Reren TennoBoe conpoTuBeHne p-n °C/BT 0.0462 MoCTOsAHHBIN OxnaxxgeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Reje-k 0.0378 OxnaxxaeHue co
CTOPOHbI KaToaa
Rinek Tensiogoe conpoTuBenne kopnyc- °C/Bt 0.0040 MOCTOSAHHbBIN TOK
oxnaguTenb, MaKc
MexaHuuyeckne xapaKTepucTuKm
w Macca, Mmakc r 550
D [nvHa nyTn TOKa yTeuKn no MM 29.47
s MOBEPXHOCTK (proiim)|  (1.160)
D [vHa NyTu ToKa yTeuku no Bo3a MM 17.50
: 4 4 YV | (iovim)|  (0.689)
MAPKUPOBKA NMPUMEYAHUE
353 800 34 A2 C3 H4 yxn2 Y Kputuyeckas CKOpoCTb HapacTaHWs HaMpsKEHWs B

TBM
1 2 3 4 5 6 7

1. BbICTPOAENCTBYIOLLMI UMMYNLCHBIN TUPUCTOP

2. KOHCTPYKTUBHOE UCMNOSTHEHWE

3. CpefHuii TOK B OTKPbLITOM COCTOSIHUM, A

4. Knacc no Hanps»XeHuio

5. Kputnyeckas CKOpoCTb HapacTaHUs HanpshkeHns B
3aKpbITOM COCTOSAHWUM

6. M'pynna no BpemMeHu BbikAtodeHns (dup/dt=50 B/MKc)

7. 'pynna no BpeMeHn BKIIOYEHUS

8. Knumatunyeckoe ncrionHeHune no NOCT 15150: YXN2, T2

8

3dKPbITOM COCTOAHUMN

(duo/dt)er, B/MKC 1000 | 1600 | 2000 | 2500

2 BpeMs BK/IKOYEHUS

% Bpems BbikntoveHns (dup/dt=50 B/MKC




FTABAPUTHbBIE PASMEPbDI

Tun kopnyca: T.D2

8341 (3.268)
max 875 (2,953) A
=
=l 451(2,008) DIA.
.
3| 2 |
s
_;__—_!!:L i =
= ! S
S ' —
< 1 o~
= | 3
—
[\ J
e
435 (0138) O =
both sides <
2
#51(2,008) 1A,
|
475 (0,167)
5“742@
N
&y S g~
§ ¢ ~
e
ya
iy

91,3 (0.051) DIA

7 (027)

Bce pasmepbl B MUnAnMeTpax (aoniMax)

Copepaluasics 3aecb MHbopMaLus SBASETCS KOHMDUAEHUMANBHON M HAaXOAWUTCS MOZ 3aLUMTOWM aBTOPCKUX MpaB.
B nMHTepecax ynyulleHusi kayectsa npoaykumu, AO «pOTOH-DNEKTPOTEKC» OCTaBASET 3a CO60M NPaBo M3MEHSTb UH(OPMALMOHHbIE INCTLI 6e3
YBEOMIEHUS.




4000

3000

2500

2000

1500

1000

Tok B OTKpbITOM cocTosHMM - I, A

500

TFI353-800, 27-ABr-2020

3500 +

’,

/-

S

’

1,5

2

2,5 3

3,5

HanpsixeHve B OTKpbITOM cocTosiHMm - U_ , B

Vp=A+B-i, +C-In(i, + 1)+ D-./ i,

A | 1.19677796 0.78075192
B | 0.00070481 0.00044454
C | 0.24174501 0.10128480
D | -0.04371044 | 0.00534467

AHanutnyeckas yHKUMSI NpeaenbHON BONbT — aMNepHO XapakTePUCTUKK:

Puc.1 — MNpeaenbHas BONbT-aMrnepHas XxapakTepucTuka.

Urem, 40

B35

/

-

/

/

pad

10

15

Ircm, A

MakcumarnbHble NOTEPU MOLLHOCTU Lienn yrnpasBieHus

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 xapakTepucTvka Lenu yrpasneHust




1,1
1,05

0,95
0,9
0,85
0,8
0,75
0,7
0,65
0,5 1 L5 2 2,5 3

Irm/Irav

tq/ tq*

(=)

Puc. 3 — 3aBUCUMOCTb BPEMEHW BbIK/IOYEHMS t; OT aMMIMTYAbl TOKA B OTKPLITOM COCTOSIHUM Iy
Ycnosust: Ti=T; max; dir/dt=10 A/MKc; Ur=100 B; dup/dt=50 B/mxc; Up=0.67"Uprm
TUNNYHOE M3MEHEHUE t; OTHOCUTENBHO HOPMUPOBAHHOIO t;* (t; — CM. MHOPMALIMOHHBIN NnCT, 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/dt)r [A/ps]

(=)

Puc. 4 — 3aBMCMMOCTb BPEMEHM BbIK/IOYEHNS £, OT CKOPOCTU cnafa aHoaHoro Toka dis/dt
Ycnosus: Tj=Tj max; Im=Itav} Ur=100 B; dUD/dt=50 B/MKC; Up=0.67"Uprm
TUNNYHOE M3MEHEHUE t; OTHOCUTENBHO HOPMUPOBAHHOIO t;* (t; — CM. MHOPMALIMOHHBIN nCT, dup/dt=50 B/MKC)

1,25

1,2

1,15 N\
1,1

* 1 ,05 \

ta/tq

0,95

0,9

0,85

0,8

1 10 100 1000

Ur [V]
Puc. 5 — 3aBMCMMOCTb BpeMEHM BbIK/IIOUEHNS tq 0T 06paTHOro HanpsixeHnst Ur
Ycnosust: Ti=T;max; Itm=Irav; dir/dt=10 A/MKC; dup/dt=50 B/MKc; Up=0.67"Uprm
TUNUYHOE M3MEHEHUE t, OTHOCUTENBHO HOPMUPOBAHHOIO t;* (t; * — cM. MHMOPMaLMOHHBIN UCT, dup/dt=50 B/MKC)




1,8
1,7
1,6

tq/tq

1,2 e
1,1

0,9
0,8

10 100 1000
dUp/dt

Puc. 6 — 3aBMCMMOCTb BPEMEHW BbIK/THOYEHUS t; OT CKOPOCTM HapacTaHus HanpshkeHns dup/dt

YcnoBus: Ti=Tjmax; Im=Imv; dir/dt=10 A/Mkc; Ur=100 B; Up=0.67"Uprm
TUNNYHOE M3MEHEHUE t; OTHOCUTENBHO HOPMUPOBAHHOO t;* (t; — CM. MHOPMALIMOHHBIN NnCT, dup/dt=50 B/MKC)

3

2,5

/,/
//

— ~
s
/

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

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

Puc. 7 — 3aBUCMMOCTb 3apsaa O6paTHOFO BOCCTaHOB/1EHUA er, OT CKOPOCTK Cnafa aHOAHOIo TOKa diR/dt
1—-TIwm = 0.5y
2-Tm= Lrav,

3 —TIwm = 1.5y

Ycnosust: Ti=Tjma; Ur=100 B
TunuuHoe n3MeHeHne Q. OTHOCUTENIbHO HOPMUPOBAHHOIO Q. (Qn — CM. MHGDOPMALMOHHBIN JINCT)




1,4

12 £\

0,8

.
i

\
>_§

trr/t rr

0,4

0,2

0IlllIlllIIIIIIIIIIIIIIIIIIIIIIII

0 50 100 150 200 250 300 350 400
(di/dOr [A/ps]

Puc. 8 — 3aBMcMMOCTb BpeMeHn 06paTHOro BOCCTAHOBEHUS t: OT CKOPOCTM craga aHoAHoro Toka dir/dt
1- ITM = 0-5'ITAV
2-Tm= Lrav,

3 —TIwm = 1.5y

Ycnosust: Ti=T;jma; Ur=100 B
TUNNYHOE M3MEHEHME t,; OTHOCUTENbHO HOPMUPOBAHHONO tr * (t:~ — CM. MH(OPMALIMOHHBIN JIUCT)

4,5

4

/AZ/ 1
o=

35

3

A\

yz

P2

2,5

*

IrM/1 rem

2

1,5

1

0,5

0 I TN N N TN T T | | I T | L1 1 1 | W TN TN W NN TN TN TN TN N N TN TN TN TN N T

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

Puc. 9 — MakcMmanbHas 3aBMCMMOCTb TOKa 06paTHOr0 BOCCTaHOBNEHUS v OT CKOpOCTM craja
aHoaHoro Toka dir/dt
1- ITM = 0.5'ITAV
2-Im= ITAV,

3- ITM = 1-5'ITAV

Ycnoeus: Ti=Tjmax; Ur=100 B
TunnuHoe n3MeHeHue I OTHOCUTENBLHO HOPMUPOBAHHOO Iy~ (Inm ~ — CM. MHAOPMALIMOHHBIN NIUCT)




100000 I 1 1 | A
%100% Duty Cycle
N
5 N
"""
N
N
10000 h ~
4 N\
L
3 AN
— \\ N
—1 N ‘\
N
- NN N
1000 +—=" N N
N N
N A N
NCTN \\
NN 3
\\\2
N
1
100
10 100 1000 10000
tp [ps]
Puc. 10 — 3aBUCMMOCTb YacCTOTbl CUHYCOMAANbHbIX UMMY/IbCOB TOKA OT ANNTENBbHOCTM UMMYSIbCOB TOKa
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 — Iy = 2000 A
5 - ITM = 1000 A
6—-1Imwm =500 A
Ycnosus: Ur<3 B; Tc=55 °C
100000 T T T T TTTT
100% Duty Cycle
6
N
N
5 \\
10000
N
N
N
E — q N\
- N
L N
NN
1000 — \‘\\\ N
C— N A, N
— TSN N N
NG N
N NN\
NN 4
A \\3
\\2
100 1
10 100 1000 10000
tp [us]
Puc. 11 — 3aBMCMMOCTb YaCcTOTbl CUHYCOMAASbHBIX UMMYIbCOB TOKa OT ASIMTENIbHOCTU UMMYNbCOB TOKA
1 - ITM = 5000 A
2 — I = 4000 A
3-Im =3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
6 - ITM = 500 A

Ycnosus: Ur<3 B; Tc=80 °C
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100000 T T T T TTTT
100% Duty Cycle
\\
N
N
10000
7 7 P AN
/! A
E 6 P / N
- | // s N\
™
1000 v N
4 > ~ N
N N AY
AL NN N
— Ppe h N\
,/' N3
L \\\2
N
1
100
10 100 1000 10000
tp [ps]
Puc. 12 — 3aBUCMMOCTb YacTOTbl CUHYCOMAANbHbIX UMMYbLCOB TOKA OT ANTENbHOCTU UMMYSIbCOB TOKa
1 - ITM = 5000 A
2 — Iy = 4000 A
3-Iw =3000 A
4 - ITM = 2000 A
5-1Iw = 1000 A
6 - ITM = 500 A
7—-Iwm =250 A
Ycnosusi: Ur=0.67"Urrm; Tc=55 °C
100000 T T T T TTTT
100% Duty Cycle
\\
N
\\
10000 NG
/' ‘)
,/
5] 7 ~ N
= A
6 7 7
pat N
1000 15 s — N S
= Dl Ny
” N N
_—
7~ N \
,/ ,‘/ ” \\‘ \\ 4
A NN
=d N 3
:/ \\ 5
100 1
10 100 1000 10000
tp [ps]
Puc. 13 — 3aBUCMMOCTb YacTOTbl CUHYCOMAANbHbIX UMMYbCOB TOKA OT ANTENbHOCTU UMMYSIbCOB TOKa
1-1I = 5000 A
2 - ITM = 4000 A
3-Iw =3000 A
4 - ITM = 2000 A
5-1Iw = 1000 A
6 - ITM = 500 A
7 - ITM = 250 A

YcnoBsus: UR=0.67'URRM; Tc=80 °C
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100000

100% Duty Cycle
N
:\\\
N
\Q&\
10000 \ <
N
‘\‘ \
< AN
= NN\
= \\ N
AN
1000 AN N
‘\\ \‘ \\
AN N N N
NC N
A \\
N \\ ~ 4
"N\,
AN 3
N\ |
N\ 2
100 1
10 100 1000 10000
tp [ps]
Puc. 14 — 3aB1CMMOCTb YacTOTbl MPSIMOYrOSbHBIX MMMYbCOB TOKA OT A/IMTENBLHOCTM MMMYNbCOB
1-1Iw = 5000 A
2 - ITM = 4000 A
3—-Iw = 3000 A
4 - ITM = 2000 A
5—1Im = 1000 A
Ycnosusi: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=100 A/Mkc
100000 — T
100% Duty Cycle
L NC
R
5 \\
10000 — b ~
Ny
~ \.
- =
\
= \
: \ \\...\\ \
NN N N
\\ B \
1000 IS D
~\ \\
N
NS N
N\ AN
\\\ N N4
\\: :\ \\\ 3‘
N |
\\
100 N2
10 100 1000 10000
tp [ps]
Puc. 15 — 3aBncMMOCTb 4acTOTbl MPSIMOYrOSbHBIX MMMYbCOB TOKAa OT A/IMTENBLHOCTM MMMYNbCOB
1 - ITM = 5000 A
2 —Ivw = 4000 A
3 - ITM = 3000 A
4 —1Im = 2000 A
5 - ITM = 1000 A
6 — It = 500 A

Ycnosusi: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=500 A/MkC
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100000 —
100% Duty Cycle
AN
6 N\
N
5
N
10000 \ ~
\,
- AN
= \ \\
= N NN
- A\ \\ NN
\\ N
1000 \\\\ ™
INNON N
\\ \\ \
NN\
N ‘\\
NN
N
NCN
NN \
100 \>—’
10 100 1000 10000
tp [ps]
Puc. 16 — 3aBMCUMMOCTb YacToThbl NPAMOYrojibHbIX MMMYbCOB TOKa OT AJIMTEIbHOCTU UMMY/1bCOB
1-1I = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 — I = 500 A
Ycnosusi: Ur<3 B; Tc=80 °C; dir/dt=diz/dt=100 A/Mkc
100000 T T T T T TTT
100% Duty Cycle
7N
—~
N
L6
S~ N
T — N
10000 0
BN
‘\ AN
N =~ ~ \
- N 7if,,jtki 1 D U B I
- ~— \\\
~
\\ “\.\ \\:\
1000 N
N ™ N\
\ ~ N
T~ N 5
\\Q\\ N N
\‘t\:\ N 4
\ \\\ \ ‘
100 123
10 100 1000 10000
tp [ps]
Puc. 17 — 3aBMCUMMOCTb YacToThbl NPAMOYrojibHbIX MMMYNbCOB TOKa OT AJIMTEIbHOCTN UMMY/1bCOB
1 - ITM = 5000 A
2 — Iy = 4000 A
3 - ITM = 3000 A
4 —-1Iw = 2000 A
5 - ITM = 1000 A
6 —Iw =500 A
7—-Iwm =250 A

Ycnosusi: Ur<3 B; Tc=80 °C; dir/dt=dir/dt=500 A/Mkc
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10000

100000 T
100% Duty Cycle
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10000 N
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17X
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N
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10 100 1000 10000
tp [ns]
Puc. 18 — 3aBMCMMOCTb YacTOTbl NPSMOYIOSbHBIX MMMYbCOB TOKa OT A/IMTENbHOCTN MMMNYNbCOB
1 - ITM = 5000 A
2 -Iwm =4000 A
3 - ITM = 3000 A
4 —Im = 2000 A
5-Iw=1000 A
6 - ITM = 500 A
7—ILm=250A
YcnoBusi: Ur=0.67"Urrm; Tc=55 °C; dir/dt=dir/dt=100 A/mMkc
100000 —
100% Duty Cycle
\\
N
N
N
10000 N
N
N
N
0) . — N\
- 6 \\
— N
5 \\
1000 — — N
~ N
N A
S e — o~
~ -
e NN
1 T
\\:\\\\\ 3
N \ |
100 2
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Puc. 19 — 3aBNCMMOCTb YaCcTOTbl MPSMOYroSibHbIX MMMYbCOB TOKa OT AMUTENbHOCTU MMMNYNbCOB
1-1Imv = 5000 A
2 -Iwm =4000 A
3 - ITM = 3000 A
4 —Im = 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 — 3aBMCUMOCTb YacTOTbl NPSAMOYTOSIbHLIX UMMNYMbCOB TOKAa OT A/IMTENbHOCTU UMMYIbCOB
1-1Iv = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 —Im = 2000 A
5 - ITM = 1000 A
6 — I =500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67"Urrm; Tc=80 °C; die/dt=diz/dt=100 A/MKC
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Puc. 21 — 3aBUCMMOCTb YacToThbl NpAMOYroJibHbIX MMMYNbCOB TOKa OT AJINTE/NIbHOCTU UMITY/1bCOB
1-1I = 5000 A
2 — Iy = 4000 A
3 - ITM = 3000 A
4 —-1Iw =2000 A
5 - ITM = 1000 A
6 —Iw =500 A
7 - ITM = 250 A

Ycnosus: Ur=0.67"Urrm; Tc=80 °C; die/dt=dir/dt=500 A/MKC
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Puc. 22 — 3aBMCUMOCTb 3HEPrUK NOTEPb 33 OAUH CUHYCOUAANbHbINA UMMYNbC TOKA OT ANUTENBHOCTU UMMY/bCa
1-1Imv = 5000 A
2 -Im=4000A
3 —-ILw = 3000 A
4 — I = 2000 A
5-Iwm=1000 A
6 —Iw =500 A
7 - ITM = 250 A
Ycnosus: Ur<3 B
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— N ~— d ,/
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tp [ps]
Puc. 23 — 3aBUCMMOCTb SHEPTMM NOTEPb 3@ OAMH CUHYCOMAAbHBIN UMMNY/ILC TOKa OT AUTENBHOCTM UMMY/IbCa
1-1Imwm = 5000 A
2 -Iwm =4000 A
3 —ILw = 3000 A
4 — I = 2000 A
5-TIw=1000 A
6 - ITM = 500 A
7—Im =250 A

YcnoBus: Ur=0.67"Urrm
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1000

Puc. 24 — 3aBUCMMOCTb SHEPTMM NOTEPb 3@ OAMH CMHYCOMAAbHBIN UMMNY/ILC TOKa OT AUTENBHOCTM UMMY/IbCa

1-TIw = 5000 A
2 -Iwm =4000 A
3-1Im = 3000 A
4 —TIw = 2000 A
5-TIw = 1000 A
6 - ITM = 500 A
7-Im=250A
Ycnosusi: Ur<3 B; dir/dt=diz/dt=100 A/MkC
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Puc. 25 — 3aBUCMMOCTb SHEPTMUN NOTEPb 3@ OAMH CUHYCOMAAbHBIN UMMNY/ILC TOKa OT AUTENBHOCTM UMMNY/IbCa

1-TIw = 5000 A
2 — I = 4000 A
3 —1Im = 3000 A
4 —TIw = 2000 A
5-Im = 1000 A
6 - ITM = 500 A
7—-Im =250 A
Ycnosusi: Ur<3 B; dir/dt=dir/dt=500 A/MKc
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YcnoBusi: Ur=0.67"Urrm; die/dt=dir/dt=100 A/Mkc
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Puc. 26 — 3aBUCMMOCTb SHEPTMMN NOTEPb 3@ OAMH CUHYCOMAAbHBIN UMMNYJILC TOKa OT AUTENBHOCTM UMMY/IbCa
1 - ITM = 5000 A
2 -Iwm =4000 A
3 - ITM = 3000 A
4 —Im = 2000 A
5-TIw = 1000 A
6 - ITM = 500 A
7—ILm=250A
: —__/'I 4 i
,/ 5
—3 / //
// P
/ L
6
r/ f/
_4///’
7
_—
|
10 100 1000
tp [ps]
Puc. 27 — 3aBUCMMOCTb SHEPTMM NOTEPb 3@ OAMH CUHYCOMAANbHBIN UMMNYILC TOKa OT ANUTENBHOCTM UMMNY/IbCa
1-1Imv = 5000 A
2 -Iwm =4000 A
3 - ITM = 3000 A
4 —Im = 2000 A
5- ITM = 1000 A
6 —Im =500 A
7 - ITM = 250 A

YcnoBusi: Ur=0.67"Urrm; die/dt=dir/dt=500 A/MKc
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Puc. 28 — 3aBMCMMOCTb YAApPHOro ToKa Itsv OT AIMTENBHOCTM MMMy bCa t, ANs NOMYCUHYCOMAANbHOrO UMMNY/bCa
1-T;=125°C
2-T;=25°C
Ycnosus: Ur=0 B — MakcMMasnbHoOe 3Ha4YeHne 06paTHOro HanpshKeHUs, KOTOPOe NPUKIaAbIBAaeTCs cpa3y nocne
yOapHOro Toka
TUNUYHOE M3MEHEHWE Ism OTHOCUTENBHO HOPMUPOBAHHOIO Itsm (Itsw — CM. MHPOPMALMOHHBIN NCT, Ti=T; max)
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Puc. 29 — 3aBMCMMOCTb YAAPHOMO TOKa Itsy OT ANUTENbHOCTU uMnysbca t, AN NosyCUHYCOUAAIbHOrO UMMy bCca
1-T;=125°C
2 —-T;=25°C
Ycnosus: Ur=0.8"Urrm — MakcMManbHoe 3HaveHne 06paTHOrO HanpshXeHus, KOTOpoe NpuKIaabiBaeTcs cpasy nocne
YAAPHOro ToKa
TUNNYHOE M3MEHEHUE Irsy OTHOCUTENbHO HOPMUPOBAHHONO Itsw” (Irsm™ — CM. MHGOPMALIMOHHBIN fncT, T;=T; max)
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Puc. 30 — YaapHbIli TOK Itsv OT KONMYECTBa NOYCUHYCOMAANBbHBIX UMMYBCOB TOKA ANMTENbHOCTbI0 10 MC
1-T;=125°C
2 -T;=25°C
Yenosus: Ur=0 B — MakcuMasnbHoe 3HayeHe 06paTHOro HarnpspkeHus, KOTOpoe NpuKIaabiBaeTcs cpasy nocne
yAapHOro Toka
TUNUYHOE M3MEHEHME Itsm OTHOCUTENBHO HOPMUPOBAHHOIO Itsm (Itsw — CM. MHPOPMALMOHHBIN NCT, Ti=T; max)
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Puc. 31 — YaapHbiit Tok Irsy OT KOMMYECTBA MOMYCUHYCOMAANbHBIX UMMY/IbCOB TOKA ANUTENLHOCTLIO 10 MC
1-T;=125°C
2 — T;=25°C
Ycnosus: Ur=0.8"Urrm — MakcMManbHoe 3HaveHne 06paTHOrO HanpsXeHUsl, KOTOpoe NpUKIaabiBaeTcs cpasy nocne
yAapHOro Toka
TUNUYHOE M3MeHeHUe Irsy OTHOCUTENIbHO HOPMUPOBAHHOIO Irsw” (Irsm™ — CM. MHOPMALMOHHBINA ncT, Ti=T; mgX)




