MPOTOH-IJIEKTPOTEKC

Huskne anHammyeckmne nortepu

Manbil 3apsa 06paTHOro BOCCTaHOBMIEHUS

Pa3BeTBNEHHbIN YNPABNKOWNIA 3NEKTPOA ANst

BbICOKMX CKOPOCTEN HAapacTaHUsi TOKa

bbicTpoaAeCTBYOLIUA

Nvnyascubiii Tupucrop

Tun TBU153-1000-15

CpeaHuit NpsiMoit TOK Itav 1000 A

MNoBTOpSIOLLEECS UMMNYSILCHOE HanpshKeHVe B Ui

3aKpPbITOM COCTOSAHUM 1000...1500 B

MoBTOpstOLEECS MMNYNbCHOE 06pPaTHOE HanpsHXeHue Urrm

Bpems Bbik/IO4EHUS tq 12.5, 16.0, 20.0, 25.0 Mkc

Uprm, Urrm, B 1000 1100 1200 1300 1400 1500
Knacc no HanpseHuto 10 11 12 13 14 15
T;, °C —60...4+125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TIAPAMETPOB

O603HayveHne 1 HaMMeHOBaHWE NapaMeTpa MEB‘C:/; 3HayeHune YcnoBus usmepeHust
MapameTpbl B npoBoASiLEM COCTOSSHUMN
962 T.=85 °C; OBYXCTOpPOHHee OXnaxaeHue;
1000 =82 °C; .
Lrav CpeaHuil TOK B OTKPbITOM COCTOSIHWM A 1449 %jg °(C:: zgigggg:::: giﬁ:ﬁ::::;
180 an. rpag. cuHyc; 50 'y
[efACTBYIOLLMIA TOK B OTKPbITOM T.=82 °C; ABYXCTOPOHHEE OX/IaXAEHUE;
Ltrms A 1570
COCTOSIHUK 180 5. rpaa. cuHyc; 50 'y
180 an. rpag. cuHyc;
t,=10 MC; eanHWUYHbIV
29.0 Ti=T; max nmnynbc; Up=Ur=0 B;
33.0 T;=25 °C | ImnynbC ynpaBneHus:
IG=IFGM; UG=20 B, tGp=50
. MKC; dig/dt=1 A/MKc
Ltsm YaapHbIM TOK B OTKPbITOM COCTOSHUA KA 180 5. rpan. CUHYG;
t,=8.3 MC; eaAnHUYHBII
30.0 Ti=T; max nmnynesc; Up=Ur=0 B;
35.0 T;=25 °C | UMnynbC ynpaeneHus:
IG:IFGM; Us=20 B; ter=50
MKC; dig/dt=1 A/MKkc
180 3n. rpaa. cuHyc;
t,=10 MC; eANHNYHBIN
4200 Ti=T; max nmnynec; Up=Ur=0 B;
5400 T;=25 °C | ImnynbC ynpaBneHus:
Ie=TIrem; Us=20 B; ter=50
) . 2 1p3 MKC; dic/dt=1 A/mKc
It 3almnTHbIA hakTop Acl10 180 311, rpag, CHHYC:
t,=8.3 MC; eaAnHUYHBII
3700 T=Timax | uMnynbc; Up=Uz=0 B;
5000 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B, ter=50
MKC; dig/dt=1 A/MKC
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Bnokupyowme napamMmeTpbl

MoBTOpsitOLLIEECS UMMNYSIbCHOE T T <Toos
obpaTHOe HanpskeHWe s T ame )
Ubrm, Ursm NOBTOPSIOLLIEECS UMY STbCHOE B 1000...1500 | 180 an. rpaa. cuHyc; 50 Tu;
HanpsiXXeHWe B 3aKPbITOM COCTOSIHUM YMNPaBNEHNE PasOMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS UMY TCHOE B 1100...1600 | 180 3. r‘pan. CUHYC; eAUHNYHbIN
HanpsHKeHWE B 3aKPbITOM COCTOSIHWM VIMTYJIbC; YNPABNIEHNE PaSOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or R npsIMoe HanpshKeHue 0.6Ure | ynpaBneHue pasoMKHyTO
MapameTpbl ynpaBsieHUsA
MakcuManbHbIi NPsSIMON TOK
Tram A 8
ynpaBfieHust T=T.
MakcuMarnbHoe obpaTHoe o
Urem B 5
HanpshKeHWe yrnpaBneHus
P MakcuManbHasi paccemMBaeMas BT 3 T;=T; max &N NMOCTOSIHHOIO TOKA
¢ MOLLHOCTb MO YNpaBneHuio yrnpaBieHusi
MapameTpbl nepeksiroueHnst
KpuTuueckas CKopocTb HapacTaHus T5=Tjmax; Up=0.67"Uprm; In=4300 A;
(div/dt)cit TOKA B OTKPbITOM COCTOSIHUM A/MKC 2000 Mmnynbc ynpaenenus: I6=2 A; Us=20 B;
(f=1 Hz) tep=50 MKC; dig/dt=2 A/MKC
TennosBble NnapaMeTpbl
Tetg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexofa °C —-60...+125
MexaHuueckune napaMeTpbl
F MoHTa)KHoe ycunune KH 24.0...28.0
a YckopeHue m/c? 50 B 3a)xaTOM COCTOAHUM
XAPAKTEPUCTHUKU
O603HaveHne 1 HaMeHOBaHME XapaKTEPUCTUKM Mi‘?/; 3HayeHune YcnoBus usmepeHust
XapaKTepucTUKM B NPOBOASILLEM COCTOSIHUMU
Un VIMnynbcHoe HanpskeHve B B 275 T,=25 °C; In=3140 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MNMoporoBoe HanpsixeHue, Makc B 1.345 T=T .
J= Timax,
r [vHaMnyeckoe conpoTMBEeHVE B MOM 0.269 0.5 7 Iy < I+ < 1.5 7t Tray
OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C;
I TOK yAepaHus, MaKC MA >00 Up=12 B; ynpaBneHne pasoMKHyTO
Bnokupyrowme xapaKTepucTukm
MoBTOPSAOLWMIACA UMMYITBCHBIN
Lor I 06paTHbIM TOK U MOBTOPAOLLMIACS VA 150 T5=T; max;
DRIy ZRRM UMMYJIbCHBIM TOK B 3aKPbITOM Up=Uorw; Ur=Uran
COCTOSIHUM, MaKC
KpuTuueckas CkopoCcTb HapacTaHus 200, 320,
(dup/dt)c Hgl'lpﬂ)KeHVIﬂ B 3aF|)<pb|T0M P B/MKC >00, 1000, | T,=T; max;
ot A 1600, 2000, | Up=0.67-Uprm; YipaBneHne pasoMKHyTO
COCTOSIHUK™, MWH 2500
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XapaKTepucTuKM ynpassieHUs

O 300 Tj= Tj min
Uer TRMpatoLLee NocTosiHHOe B 250 T,=25 °C
HanpsbKeHWe ynpaBneHus, Makc 150 T=T. Up=12 B; Ipy=3 A;
] : 5'00 T;= T; :: MOCTOSIHHbIN TOK
OTnMpatoLwmMii NOCTOSHHbIN TOK Caro ynpasnexns
Ier MA 300 Tj= 25 °C
ynpaBneHusi, Makc
150 T]= T] max
U HeoTnupatoLuee nocTosiHHoe B 0.40 T=T ma:
HanpsbKeHVe ynpaBneHus, MUH
HeoTnupatoLmnii NOCTOSIHHBINA TOK Uo=0.67Uom;
Iep parotl MA 50.00 MOCTOSIHHBIN TOK YNpaBAeHnus

ynpaBneHusi, MUH

AnHaMnuyecKkne xapakTepucTukm

tod BpeMsi 3a4epXXKkn BKITHOUYEHUS], MaKC MKC 0.85 T;=25 °C; Up=600 B; Iiu=Iray;
di/dt=200 A/mMKc;

toe BpeMsi BK/IlOUEHMS?), MaKC MKC 12?5%’ 23%%’ Umnynbe ynpaenenus: Is=2 A; Us=20 B;
e ter=50 MKc; dig/dt=2 A/MKc
12.5,16.0, dup/dt=50 B/MkKc; Ti=Timaq; Im= Ltav;
3 20.0, 25.0 dig/dt=-10 A/MKC;
t Bpems BblkntoueHns®’, Makc MKC a .
16.0; 20.0; | Ur=100 B;
25.0; 32.0 dup/dt=200 B/mkc; Up=0.67Upgm
Q 3apsa 06paTHOro BOCCTAHOBIEHUS, MK 300
Mare Ti=Tjmax; Im= Iray;
J— tymaxy - ’
., Bpemsi 06paTHOro BOCCTaHOBNEHWS, MKC 5.0 die/dt=-50 A/MKC -
MaKC
Ur=100 B
Tok 06paTHOro BOCCTaHOBEHMS,
IrrM A 145
MaKC
TennoBble XapaKTEPUCTUKHU
Rinic 0.0210 [IByXCTOpOHHee
oxnaxaeHue
Rijen TennoBoe ConpoTUBAEHUE p-n °C/BT 0.0462 MocTtosiHHbIN - | OxnaxaeHue co
nepexoa-Kkopnyc, Makc TOK CTOPOHbI aHoAa
Rthjc—K 0.0378 OxnaxxaeHue co
CTOPOHbI KaToAa
Rehck Tenniosoe ConpoTuB/ieHue kopryc- °C/BT 0.004 MOCTOSHHBbIN TOK
OXJlaauTeNb, MaKc
MexaHuuyeckme XxapaKTepucTUKun
w Macca, mMakc r 550
D [nvHa nyTn TOoKa yTeyku no MM 29.47
s MOBEPXHOCTK (aoiim)|  (1.160)
D [NnHa nyTu ToKa yTeYyku no Bo3/ MM 17.50
: T T VXY | (aovim)| (0.689)
MAPKUPOBKA NMPUMEYAHME
-------- 1 Kputuyeckas CKOpoCTb HapacTaHMs HaNps>KeHWs B
1 2 3 4 5 6 7 8 3aKpbITOM COCTOAHUUN
1. TupucTop 6bICTPOAENCTBYIOLLMI UMNYILCHBI
2. KOHCTpYKTVBHOE MCroNHeHme (duo/dt)e, B/Mkc | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500
3. CpeiHuMN TOK B OTKPBLITOM COCTOSIHUK, A
4. Knacc no HanpshKeHuto 2 BpeMsi BKJTIOUEHMS

5. Kputnueckas CKOpoCTb HapacTaHus HanpshkeHus B
3aKPbITOM COCTOSIHWM

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

7. 'pynna no BpeMeHn BKIIIOYEHUS

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

tgr, MKC 1.60 2.00 2.50 3.20

3 Bpems BbIkntoveHus (dup/dt=50 B/MKC




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.D2

8341 (3.268)
mox 975 (2.953) DI
>
= 451(2,008) DI
<2
2| S !
s
== | <
= ! S
S ' —
< 1 ey
) g &
/
[\ J
e
435 (0138) DI =
both sides <
2
451(2,008) DA,
|
475 (0,167)
5“742@
N
& S qe-
§ 3 ~
N‘
ya
>

91,3 (0.051) DIA

7 (027)

Bce pasMepbl B MUNMMETpax (aoriMax)

Conepxaliascs 34ecb MHGOpMaLMs SBISETCH KOHMOUAEHUMANMBHON U HAXOAMTCS MOA 3aLMTON aBTOPCKMX Mpas.
B MHTepecax y/yulleHns KkadecTsa npoaykumm, AO «MpoToH-INeKTPOTEKC» OCTAB/IAET 3a COB60M NPaBo U3MEHATb MHAOPMALIMOHHBIE NIUCTLI 6e3
YBEAOM/IEHMUSI.




5000 - | ‘
s
4500 -f 125°C +——F———— / |
< 4000
= R I I IR I (NN I R N IR 41 R I I __
T 35004 | | | | | / | |
§ 3000 A
P R e
S 2500 | | | S | |
Z PR - [ | — L ,Tt\,,,,,l,, [ T N —
S | | | | / | | |
n 2000 [ [ [ [ 1 e [ [ [ [
5 1so0f S
m I i I 1 \l' I I i I
% I T / A A I R
= 1000 /’ 0 A T R B
5004 /' 3 i 3 3 3 3
0 | | | | | | | | |
1 12 14 16 18 2 22 24 26 28

HanpsbkeHne B OTKPbITOM COCTOSIHUN - UTM, B
AHanutuuyeckas dbyHKUMS NpeaenbHo BONbT — aMNepHOW XapakTePUCTUKM:

V,=A+B-i; +C-In(i; +1)+ D-,/ i,

A | 1.45536750 0.89666057
B | 0.00035445 0.00014067
C | 0.10606942 0.01671732
D | -0.02123087 | 0.01327615

Puc.1 — lNpegensHas BONbT-amMnepHas XapakTepucTuka.

Urem,*0
B 35 //
30 //
25 ]

10 15 20

IrcMm, A
MakcuMarbHble NoTEPU MOLLHOCTW Lienu 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 — BonbT-aMnepHas XxapakTepucTvika Lenu yrnpasieHus




1,1
1,05

0,95
0,9
0,85
0,8
0,75
0,7
0,65
0,6 ——"—+—+—74+—+—t i
0,5 1 1,5 2 2,5 3

Irm/Itav

tq/tq

(=

Puc. 3 — 3aBMCMMOCTb BPEMEHW BbIKITIOYEHMS tq OT aMnNaInUTyAbl TOKA B OTKPbITOM COCTOSIHUM Itw
Ycnoust: Ti=T;max; dir/dt=10 A/Mkc; Ur=100 B; dup/dt=50 B/mkc; Up=0.67"Uprm
TUNMYHOE M3MEHEHME t; OTHOCUTENBHO HOPMUMPOBAHHOIO t; * (t;* — CM. MHOPMALMOHHBIN NKUCT, 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 — 3aBNCMMOCTb BPEMEHW BbIKtOHYeHUS £, OT CKOPOCTU cnafa aHoaHoro Toka dir/dt
Ycnosus: Tj=Tj max; Itm=Itav} Ur=100 B; dup/dt=50 B/MKC; Up=0.67"Uprm
TUNMYHOE U3MEHEHME t; OTHOCUTENBHO HOPMUMPOBAHHOIO t; * (t; — CM. MHOPMALMOHHBIN NKUCT, dup/dt=50 B/MKC)

125

1,2

1,15 N\

11 q
N

1,05 AN

tq/tq

0,95

0,9

0,85

0,8
1 10 100 1000
Ur [V]

Puc. 5 — 3aB1CMMOCTb BpeMEHU BbIKIIOYEHMS tq OT 0bpaTHOro HanpsikeHns Ug
Ycnosust: Ti=T; max; Im=Irav; dir/dt=10 A/MKC; dup/dt=50 B/MKc; Up=0.67"Uprm
TUNUYHOE M3MEHEHUE t, OTHOCUTEIbHO HOPMUPOBAHHOIO t; * (t;* — CM. MH(OPMALIMOHHBIN NUCT, dup/dt=50 B/MKC)
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1,8

1,7
1,6 /

1,5 =

14 /’

tq/tq

1,1

0,9
0,8

10 100 1000
dUp/dt

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

Ycnosus: Tj=Tj max; Im=Itav} dir/dt=10 A/MKC; Ur=100 B; Up=0.67"Uprm
TUNNMYHOE M3MEHEHME t, OTHOCUTENBHO HOPMMPOBAHHOIO t; * (t;* — CM. MHOPMALUMOHHBIN NKUCT, dup/dt=50 B/MKC)

3 -
L 3
2,5 ,/
i / / / 2
2 i ///// 1
Q159 // ——
] r /
1+ //
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 0b6paTHOro BOCCTaHOBNEHNS Qr, OT CKOPOCTU criafa aHoAHOro Toka dir/dt
1-Iw= 0.5'ITAV

2 = Im = Itay,

3 - ITM = 1-5'ITAV

YcnoBus: Ti=T;jma; Ur=100 B
TunnyHoe n3MeHeHne Q. OTHOCMTENIbHO HOPMMPOBAHHOMO Q. (Qr — CM. MH(OPMALMOHHBIN SIUCT)




14 T
1,2 :\
1+ \
« 08 ; \\\
*t.. - \\Q
9 : -\\1
04 T
02 1
O -I 11 1 1 11 1 1 11 1 1 11 1 1 1 1 1 1 11 1 1 11 1 1 11 1
0 50 100 150 200 250 300 350 400

(dit/dtyr [A/ps]

Puc. 8 — 3aB1cMMOCTb BpeMeHn 0bpaTHOro BOCCTAHOBEHUS t OT CKOPOCTM crnafa aHoAHOro Toka dir/dt
1- ITM = 0.5'ITAV

2-Im= ITAv,

3- ITM = 1-5'ITAV

Ycnosust: Ti=Tjmax; Ur=100 B
TUNMYHOE M3MEHEHME t, OTHOCUTENILHO HOPMUPOBAHHOTO tr * (t * — CM. MH(OPMALIMOHHDIV SINCT)

4,5

4

47/1
-

35

3

\\
A\

25

2

IrrM/I mM

7
/

1,5

1

0,5

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

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

Puc. 9 — MakcManbHasi 3aBUCMMOCTb TOKa 06paTHOro BOCCTAHOBMEHUS I OT CKOPOCTU Crafa
aHogHoro Toka dir/dt
1- ITM = 0.5'ITAV
2 = I = Iy,

3 - ITM = 1-5'ITAV

YcnoBus: Ti=T;ma; Ur=100 B
TUnNnMuHoE M3MeHeHMe Im OTHOCUTENLHO HOPMUPOBAHHOMO Iv ™ (Iem * — CM. MH(OPMALIMOHHBIN SINCT)




100000 | | | [T T TTT
il(m% Duty Cycle
5
<
N
N
4 N
10000 ~0
Ny
N
N \\
o=} | 2t ‘\\\:\\
b L= \\\\
\\\\\
N N\
1000 ANace
N \‘\ \\\
NORCON
NN 3
NN
N
100
10 100 1000 10000
tp [ps]
Puc. 10 — 3aBUCMMOCTb YacTOTbl CUHYCOMAANbHbIX UMMNYMbCOB TOKA OT ASIMTENBbHOCTM MMIMYbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 - I = 3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
Ycnosusi: Ur<3 B; Tc=55 °C
100000 T T T T TTTT
100% Duty Cycle
6
N
5 AN
\
N
10000 N
N
N
| N
o N
an | \\\
= AN
1000 +—1 NN
N N NN
A AN AN
N N
N N\
\\ NN -4
NN \
N ~3
100
10 100 1000 10000
tp [ps]
Puc. 11 — 3aBMCMMOCTb YaCcTOTbl CUHYCOMAANbHbLIX UMMY/IbCOB TOKA OT ANMTENIbHOCTU UMMYNbCOB TOKa
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 — Ty = 2000 A
5 - ITM = 1000 A
6—-Iwm=500A

Ycnosusi: Ur<3 B; Tc=80 °C
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100000 [ [ T T TTTT
TN\ 100% Duty Cycle
N
7 N
/
6 ] /,5\
10000 — ~
5 1’/ Ny
/ o
— F P d
> /' - ~ \
E 4 L N \\
7 LT TN ‘\ N
— NN
1000 +— N
—1 N \\‘ \\\\
N AN
NN\ 3
\\\
N
100
10 100 1000 10000
tp [ps]
Puc. 12 — 3aBUCUMOCTb YacCTOTbl CUHYCOMAANbHbIX MMMYMNbCOB TOKA OT ASIMTENbHOCTM MMIMYbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
6 - ITM = 500 A
7 —1Iwm =250 A
Ycnous: Ur=0.67"Urrm; Tc=55 °C
100000 | | | [T T TTT
TN 100% Duty Cycle
\\
//
7~ ™\
10000 + = S
6 P N
_~ Ny
N //
E 5// 1 \\\
- /l/ ~ ‘\\\\
4 - NN
1000 7 /// i NN\ \\f\
o Dl ‘\ N
= P N NN
2 P N \\ \\\
:1, NN N
NUN \
N ~3
100
10 100 1000 10000
tp [ps]
Puc. 13 — 3aBUCMMOCTb 4YacTOTbl CUHYCOMAANbHbIX MMMYMbCOB TOKA OT ASIMTENbHOCTM MMIMYNbCOB TOKa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-Iw = 3000 A
4 - ITM = 2000 A
5-1Iw = 1000 A
6 - ITM = 500 A
7 —1Iwm =250 A

Ycnosusi: Ur=0.67Urrm; Tc=80 °C
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100000 T T T T TTTT
100% Duty Cycle
\\
N
4
\\\
10000 N
N N
b N
N\
AN
A
= N
= \\ \\\
- AN
AR
NN
1000 \\\\\ NN
NN NS
NS N
NN
NN\ 3
N
1
100 '
10 100 1000 10000
tp [ns]
Puc. 14 — 3aBUCUMOCTb YacTOTbl NPSIMOYTO/bHbLIX MMMY/IbCOB TOKA OT AUTENbHOCTU UMMYbCOB
1 - ITM = 5000 A
2 - ITM = 4000 A
3-1Im = 3000 A
4 - ITM = 2000 A
Ycnosusi: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=100 A/Mkc
100000 T T T T TTTT
6 100% Duty Cycle
5 ‘\
N
\\‘\:\
10000 TN ™
N \\
AN
N
o NS =~
z ~ ~\
o \Q "‘\\\
™N \5\\
\\\\ \ \\\\\
1000 N ™
\\ \‘\ N \\\
\\ 3 \\\
\\\ NS ~4
\\‘\ \
\\ ) 3
N \\ )
1
100 :
10 100 1000 10000
tp [ps]
Puc. 15 — 3aBMCMMOCTb 4aCcTOTbl MPSMOYroSibHBIX MMMYSIbCOB TOKa OT AJMTENbHOCTU MMMY1bCOB
1-Iwm=5000A
2 - ITM = 4000 A
3 —1Im = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 —Im =500A

Ycnosus: Ur<3 B; Tc=55 °C; dir/dt=diz/dt=500 A/mMkc
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100000 T T T T T TTT
100% Duty Cycle
\\
5./ N
N
N\
10000 S
\ N\
NN
= N
= N
= &i\
N
\ \
1000 (AN AN
AN N
NN N\, N
AN \\ N AN
N N
%77**77”77\5* iﬁ%iiifffﬁ
N
NN
\\ 3
100 AN 2
10 100 1000 10000
tp [ps]
Puc. 16 — 3aBUCUMOCTb YacTOTbl NPAMOYIOJIbHbIX UMMY/IbCOB TOKA OT ANUTENbHOCTM UMIMYNbCOB
1 - ITM = 5000 A
2 — I = 4000 A
3 - ITM = 3000 A
4 - Ty = 2000 A
5 - ITM = 1000 A
Ycnosus: Ur<3 B; Tc=80 °C; dir/dt=dir/dt=100 A/MKc
100000 T T T T —TTTT
100% Duty Cycle
[7
\\
5 \\
10000
N,
N
~ N
N Y
= N \\
E N \\ ~ \i\\
i 2\\\\ \‘\\\\ \
N ~ N\
NN T N
1000 SIS ™~ N
, . N N
~N \\ \‘\ N \\
A
NN INL N
ANONONUIN
N \\\\\\\4‘
\\:\ 3
100 N
10 100 1000 10000
tp [ps]

Puc. 17 — 3aBMCMMOCTb 4acTOoThl NpPAMOYTrO/ibHbIX UMMNYJIbCOB TOKa OT AJIUTENbHOCTU NMMNYJIbCOB

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

Ycnosus: Ur<3 B; Tc=80 °C; dir/dt=dir/dt=500 A/MKc
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100000 T T T T —TTTT
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1000 NGO
T NN NN 1
AN NN
N4
ANANAN a4
NN
N >3
\\\‘ )
1
100 :
10 100 1000 10000
tp [ps]
Puc. 18 — 3aBMCMMOCTb YacTOTbl NPSIMOYTObHbLIX MMIMY/IbCOB TOKA OT AUTENbHOCTM MMMYSbCOB
1 - ITM = 5000 A
2 - ITM = 4000 A
3 —-1Iwm = 3000 A
4 - ITM = 2000 A
5-TIw=1000 A
6 - ITM = 500 A
7—Im =250 A
Ycnosust: Ur=0.67Urrm; Tc=55 °C; dir/dt=dir/dt=100 A/MKC
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Puc. 19 — 3aBUCMMOCTb YacTOTbl NPSIMOYTO/bHbIX MMIMY/IbCOB TOKA OT ANUTENbHOCTU UMMYSbCOB
1 - ITM = 5000 A
2 — Iy = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Iw = 1000 A
6 - ITM = 500 A
7—-Im=250A

YcnoBust: Ur=0.67"Urrm; Tc=55 °C; dir/dt=dir/dt=500 A/MKc
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Puc. 20 — 3aBMCUMMOCTb YacTOThI NpPAMOYTrOJibHbIX UMMYJIbCOB TOKa OT AJIUTENBbHOCTU UMIMYTIbCOB
1-1Imw = 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
Ycnosusi: Ur=0.67"Urrm; Tc=80 °C; dir/dt=dir/dt=100 A/MKC
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100% Duty Cycle
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Puc. 21 — 3aBMCUMMOCTb YacToTbl NpPAMOYroJibHbIX MMMNYJ1IbCOB TOKa OT AJINTE/NIbHOCTU UMITY1bCOB
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 =250 A

Ycnosus: Ur=0.67Urrm; Tc=80 °C; dir/dt=dir/dt=500 A/MKc

2020-Asr-10 v1.6 © Proton-Electrotex

MHbopMaumoHHbin Jinct TBU153-1000-15

cTpaHuua 14 us 19



100
10 —
D ,I’ 3
7 4
eV
|1 — 7~
E Eli —'Il -~ — —
- - P — 7
8 el ‘/ L~
= ‘/ P
0,1 —
7
S 7~
I //
0,01
0,001
10 100 1000 10000
tp [us]
Puc. 22 — 3aBUcnMMocCTb SHEPrnmn NoTepb 3a 0AnH CMHYCOM,U,aJ'IbeIl';I MMMYynNbC TOKa OT AJIUTENIbHOCTU UMMNYJ1bCa
1 - ITM = 5000 A
2 — Iy = 4000 A
3 - ITM = 3000 A
4 — Ty = 2000 A
5 - ITM = 1000 A
6 — Inv = 500 A
7 - ITM = 250 A
Ycnosus: Ur<3 B
100
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LAV AV < A
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g | — ; /, 6
E g /"' 7
— ,/' 7
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tp [us]
Puc. 23 — 3aBucnmMocTb SHEPrnmn NoTepb 3a 0AnH CMHYCOMD,aﬂbeIl‘;I MMMYyNbC TOKa OT AJIUTEJIbHOCTU UMMNYJ1bCa
1- ITM = 5000 A
2 —1Im =4000 A
3 - ITM = 3000 A
4 —1Im = 2000 A
5- ITM = 1000 A
6 - ITM = 500 A
7—Im =250 A

Ycnosus: Ur=0.67"Urrm
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10000

Puc. 24 — 3aB1UCMMOCTb 3HEPrMU NOTEPb 3a OAMH CMHYCOM,U,aJ'IbeIl';I nMMnNynbC TOKa OT AJIUTENBHOCTU UMNYNbCa

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

1 - I = 5000 A
2 — I = 4000 A
3 —Im = 3000 A
4 —Tw = 2000 A
5-Iwm = 1000 A
6 — I =500 A
7—ITM=250A
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tp [ps]

10000

Puc. 25 — 3aBUCMMOCTb 3HEPruM NOTEPb 3@ OANH CUHYCOMAAMBHbIM UMMYJIbLC TOKA OT ASIMTENBHOCTU UMMYJbCa

Ycnosus: Ur<3 B; dir/dt=diz/dt=500 A/mMkc

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

2020-Asr-10 v1.6 © Proton-Electrotex MHbopMaumoHHbin Jinct TBU153-1000-15

cTpaHuua 16 us 19



10000

10000

10 y & d—
y. AV 4RV4 ‘
yARD4 4
p4Ny I
V4 /
1/ / //
/SN
/ 5
1 A;/ ’// //
— / /// 6
% // yd /
s 1 7
3 > 2
/ i
37 p ya
W pd /
/ ~ e A
/ —”/
0,1
10 100 1000
tp [us]
Puc. 26 — 3aBMCMMOCTb 3HEPrUKU NOTEPb 3a OAWH CVIHYCOVILI,aJ'IbeIl\/lI MMMNyNbC TOKa OT AINTENBbHOCTU UMNYNbCa
1 - ITM = 5000 A
2 —Im =4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-1Im = 1000 A
6 - ITM = 500 A
7—1Im =250 A
YcnoBust: Ur=0.67"Urrv; die/dt=dir/dt=100 A/MKc
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tp [ps]
Puc. 27 — 3aBMCMMOCTb 3HEPrMKM NOTEpPb 3a OAWH CVIHYCOVIﬂ,aJ'IbeIl‘/'I MMMNyNbC TOKa OT AINTENbHOCTU UMNYJbCa
1 - ITM = 5000 A
2 - ITM = 4000 A
3 - ITM = 3000 A
4 - ITM = 2000 A
5—-TIm = 1000 A
6 - ITM = 500 A
7—Im=250A

Ycnosust: Ur=0.67Urrw; die/dt=diz/dt=500 A/MKC

2020-Asr-10 v1.6 © Proton-Electrotex

MHbopMaumoHHbin Jinct TBU153-1000-15

cTpaHuua 17 us 19



2,5

L
R

= O~
* 7 \\\
Z S~ \\
= \\ T~
\\
1
0,5
0
1 10
tp [ms]

Puc. 28 — 3aBMCUMOCTb YAAPHOIO ToKa Irsv OT ANMTENLHOCTM MMMYSbCA t, ANS MOMYCMHYCOMARNBHOMO UMMYy/bCa
1-T;=125°C
2 - T=25°C
Ycnosus: Ug=0 B — MakcuMarbHoe 3HaueHne 06paTHOro HanpsKeHUsl, KOTOpPOe MPUK/IaAbIBAETCA cpasy nocne
yAApHOro TOKa
TUNUYHOE M3MeHeHWE Irsy OTHOCMTESIbHO HOPMUPOBAHHOIO Irsw™ (Irsm” — CM. MHOPMAUMOHHBIN NCT, Ti=T; max)
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Puc. 29 — 3aBMCMMOCTb YAAPHOro ToKa Irsw OT ANUTENbHOCTM uMnynbea t, Ans NoNyCMHYCOMAANbHOro UMMybca
1-T;=125°C
2 -T;=25°C
Ycnosusi: Ug=0.8"Urrm — MakcManbHoe 3HaveHne obpaTHOro HamnpsikeHusl, KOTOpoe npuKnaabiBaeTcs cpasy nocne
yAApHOro ToKa
TUNnYHOEe M3MeHeHWe Irsy OTHOCUTENIbHO HOPMUPOBAHHOIO Irsy™ (Irsm” — CM. MHOPMAUMOHHBINA NCT, Ti=T; max)
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Puc. 30 — YaapHblIii TOK Itsv OT KONIMYECTBA MOMTYCMHYCOMAAMNBHbBIX UMIMYNIbCOB TOKA AJIMTENBHOCTLIO 10 MC
1-T;=125°C
2 —-T;=25°C
Ycnosus: Ur=0 B — MakcManbHoe 3HavyeHne 06paTHOMO HamnpshKeHUs, KOTOpPOe NPUKIaabiBaeTCs Ccpasy nocne
YAApPHOro Toka
TUNMYHOE M3MEHEHME Iy OTHOCUTENIbHO HOPMUPOBAHHONO Irsm™ (Irsm™ — CM. MH(OPMALIMOHHBINA SNCT, Ti=T; max)
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Puc. 31 — YaapHbiit Tok Itsy OT KONMYECTBA NOSTYCUHYCOMAAMbHBIX UMMY/IbCOB TOKA AUTENBHOCTLIO 10 MC
1-T;=125°C
2 — T;=25°C
Ycnosus: Ur=0.8"Urrm — MaKcMManbHoe 3HaveHne 06paTHOro HanpsihXeHusi, KOTOpoe NpUKIaabiBAaeTCs cpasy nocne
yAapHOro Toka
TUNNYHOE U3MEHEHME Ty OTHOCUTENIbHO HOPMUPOBAHHONO Itsm™ (Irsm™ — CM. MHAOPMALIMOHHDINA JNCT, Ti=T; max)
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