MPOTOH-IJIEKTPOTEKC

boicTpoaencTByOIIMIA
Hu3kne anHamMnyeckue noTtepu p A y m
Manbiii 3apsa 06paTHOrO BOCCTAaHOBEHUS Tupucrop
Pa3BeTBMIEHHbIN YNPaBASOWNIA SN1EKTPOA, ANst Tun THE933-250-36
BbICOKUX CKOpOCTeVI HapaCTaHU4 TOKa
CpeaHuit NpsiMoit TOK Itav 250 A
MoBTOpsitOLLEECS UMMNYSIbCHOE HanpshKeHne B U
3aKPbITOM COCTOSIHUM PR 3200...3600 B
MoBTOpstOLEECT MMMNYNbCHOE 0OpaTHOE HanpshXeHue Urrm
BpemMs BbIKIOUEHUS t 63.0, 80.0 Mkc
Uprm, Urrm, B 3200 3400 3600
Knacc no HanpsxeHuio 32 34 36
T;, °C —60...+125
NPEJAEJBHO JOITYCTUMBIE 3SHAYEHUSA TAPAMETPOB
O603HayveHne 1 HaMMeHOBaHWE NapaMeTpa MEB‘C:/; 3HayeHune Ycnosus usMepeHust
MapamMeTpbl B NpOBOASLLEM COCTOSAHUMN
250 T.=87 °C; nBYXCTOPOHHEE OXNaXAeHUE;
I MaKCcMMasibHO IOMYCTUMBIV CPEHNA A 260 T.=85 °C; OBYXCTOPOHHEeEe OXNaXKaeHue;
™ TOK B OTKPbITOM COCTOSIHUM 370 T.=55 °C; ABYXCTOPOHHEE OXNTaXAEHME;
180 an. rpaa. cuHyc; 50 'y
[eiACTBYIOLLMIA TOK B OTKPbITOM T.=87 °C; OBYXCTOPOHHEE OXJIaXAEHVE;
Itrms A 393 .
COCTOSIHUM 180 3n. rpaa. cuHyc; 50 Ty
180 3n. rpag. cvHyc;
t,=10 MC; eANHUYHBII
4.0 Ti=Timax | MNynbc; Up=Ur=0 B;
4.5 T;=25 °C | Mnynbc ynpasneHus:
Is=Irem; Us=20 B; tep=50
I y o A MKc; dig/dt=1 A/mMkc
TSM [apHbIM TOK B OTKPbLITOM COCTOSIHWM 180 37, rPaA. CHHYC,
t,=8.3 Mc; eanHNYHBbIN
4.0 Ti=T; max umnynec; Up=Ur=0 B;
4.5 T;=25 °C | MnynbC ynpasneHus:
Ie=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
180 an. rpag. cuHyc;
t,=10 MC; eanHWYHBI
80 Ti=Timax | UMNynbC; Up=Ur=0 B;
100 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; UG=20 B, tGp=50
MKC; dig/dt=1 A/MKc
It 3alUMTHbIN NokasaTenb A’c10® of /
180 3. rpag. cuHyc;
t,=8.3 MC; eanHNYHBbIN
60 Ti=T; max nmnynec; Up=Ur=0 B;
80 T;=25 °C | MnynbC ynpaBneHus:
Is=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/Mkc
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Bnokupyowme napamMmeTpbl

MoBTOpSItOLLLEECs UMMNYIbCHOE T T <Tors
oBpaTHOe HanpsxeHue s T Ame )
Ubrm, Ursm NOBTOPSIOLLIEECS UMTY/TbCHOE B 3200...3600 | 180 3n. rpaa. cuHyc; 50 u;
HanpsiXeHWe B 3aKpbITOM COCTOSIHUM YMNPaB/IEHNE PasOMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS UMY ILCHOE B 3300...3700 | 180 an. rlpa,q. CUHYC; €OUHUYHbIN
HanpsHKeHVE B 3aKPbITOM COCTOSIHWM UMMyJIbC; YNPABNIEHNE PASOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or R npsiMoe HanpshkeHue 0.6Urev | yrpaBneHne pasoMKHYTO
MapameTpbl ynpasjieHUs
MakcuMasnbHbIA NPSIMON TOK
Tram A 6
ynpaBeneHus T=T,
MakcuMarnbHoe obpaTHoe o
Urem B 5
HanpshKeHVe yrpaB/ieHu st
P MakcuMManbHasi paccemMBaeMas BT 3 T;=T; max 4NS1 NOCTOSIHHOrO TOKa
¢ MOLLHOCTb MO YrpaBieHuto ynpaeneHus
MapameTpbl nepeksiroueHnst
KpuTuueckas CKkopoCcTb HapacTaHus T5=Tj max; Ub=0.67"Uprm; Irn=1600 A;
(dir/dt)qit TOKa B OTKPbLITOM COCTOSIHUM A/MKC 1600 Nmnynbc ynpaenenust: Is=2 A; Us=20 B;
(f=1 Hz) tee=50 MKc; dig/dt=2 A/MKC
TennosBble NnapaMeTpbl
Tetg TeMnepaTypa XpaHeHus °C -60...+50
T; TeMnepaTypa p-n nepexoaa °C -60...+125
MexaHuueckune napaMeTpbl
F MoOHTaxHoe ycunue KH 9.0..11.0
a YckopeHue M/C? 50 B 3a)xaTom coCcTosiHUM
XAPAKTEPUCTUKHA
0O603Ha4eHne 1 HauMeHOBaHWE XapaKTEPUCTUKM VIE;I!/; 3HayeHune YcnoBusi MaMepeHns
XapaKTepucTuKM B NPOBOASILLLEM COCTOSIHUMN
Uni MMnynbcHoe HanpsihXeHve B B 3.60 T,=25 °C; Inu=785 A
OTKPbITOM COCTOSIHUM, MaKC
Ur(ro) lNoporoBoe HanpsXeHue, Makc B 1.722 TeT
j— limax,
r [JnHamnueckoe conpoTMBIEHUE B MOM 3303 0.5 7 Iy < Ir < 1.5 7t Iray
OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C;
Iy ToK yaepxxaHusi, Makc MA 500 Up=12 B yrpaBieHMe pasoMKHYTO
Bnokupyrowme xapaKTepucTukm
MoBTOPSOLMINCS UMY bCHBIV
Lo T 06paTHbIi TOK U NOBTOPSIOLLMIACS VA 20 T5=T; max;
DRMy ZRRY MMMYNbCHBINA TOK B 3aKPbITOM Uo=Uorw; Ur=Urm
COCTOSIHMM, MaKC
KpuTuueckasi CKopoCcTb HapacTaHus 200, 320,
(dup/dt)er | HaNpsKEHUS B 3aKPLITOM B/MKc 200, 1000, | Ty=T; mac
o i 1600, 2000, | Up=0.67"Uprm; YNpaBieHNE Pa3oOMKHYTO
COCTOSIHUM Y, MUH 2500
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XapakKTepucTUKK ynpaBJieHus

OTnuMpaloLLee NoCTOSHHOe 3.00 1= Ty
Usr parotly B 250 | T,=25°C
HanpsXeHWe ynpaBneHusi, Makc 1.50 Ti= Ty o Up=12 B; Ip=3 A;
=00 ToT MOCTOSIHHbIN TOK
o o 3= Lymin ynpaBneHusi
S i oot IS N L oL
! 150 T]= T] max
Uso HeoTnupatoLee NoCTosiHHOE B 0.30 T=T; o
HanpsXeHWe ynpaBneHus, MyUH
H ” o UD=0.67'UDRM;
Leo €OTNMPAIoLLI NOCTORHHBIV TOK MA 40.00 MOCTOSIHHBIN TOK YrpaB/ieHUs
ynpaBneHusi, MUH
AvHaMuuyeckne xapaKkTepucTukm
ta BpemMs 3aaepXku, Makc MKC 1.10 T;=25 °C; Up=1500 B; Irm=Iray;
3.20 4.00 di/dt=200 A/MKc;
tor Bpems BK/IIOUEHMA?), MaKC MKC 6. 30’ 8' 00’ Mmnynbc ynpaenenus: Is=2 A; Us=20 B;
e tep=50 Mkc; dig/dt=2 A/MKc
63.0, 80.0 | duo/dt=50 B/mkc; };11‘ e (I)TMA= Trav;
t, BpeMs BbiktoUeHns, Makc MKC Ulkilto_o- B /MKC;
R= 7
80.0, 100 | dup/dt=200 B/mkKc; Up=0.67Upsm
Qr 3apsa 06paTHOro0 BOCCTAHOB/IEHUS, MKk 500
MaKC
Bpems 06paTHOro BOCCTAHOB/EHMS Ti=Tymaxg Inu= Trav;
tr ! MKC 5.0 dir/dt=-50 A/MKc;
MaKC
O6paTHbIN TOK BOCCTAHOB/EHUS! Ux=100 B
I, Pa ccTa ' A 200
MaKC
TennoBble XapaKTepPUCTUKN
Riv 0.0400 [1ByXCTOpOHHEEe
thic ' oxnaxzaeHue
Regen TennoBoe conpoTUB/IEHUE p-n °C/BT 0.0880 MocTosiHHBLIN | OXnaXxaeHue co
Nepexoa-Kopnyc, MaKkc TOK CTOPOHbI aHoAa
Rir 0.0720 OxnaxpaeHue co
thicK ' CTOPOHbI KaToAa
Rinek Tenniosoe conpoTBnenue kopnyc- °C/BT | 0.0060 | MOCTOSHHbI TOK
oxnaauTesb, MaKC
MexaHWYeCcKne XapaKTepUCTUKH
m Macca, mMakc r 176
D [nunHa nNyTn ToKa yTeuku rno MM 19.44
s NOBEPXHOCTM (monm)|  (0.765)
DN [nvHa nyTn TOKa yTeYKn Nno BO3AyXy Mpf 12.10
(monm)|  (0.476)
MAPKUPOBKA NMPUMEYAHMUE
------- 1 Kputuueckas CKOpoCTb HapacTaHMs HaNpsXKeHUs B

1B
1 2 3 4 5 6 7 8

1. BbiCTpoaencTByOLWMIA TUPUCTOP

2. KOHCTPYKTUBHOE MUCMOSTHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A

4. Knacc no HanpsKeHuto

5. Kputnueckas cKopocTb HapacTaHusi HanpshXeHusl B
3aKpPbITOM COCTOSIHWM

6. M'pynna no BpemeHu BbikntoveHns (dup/dt=50 B/Mkc)

7. [pynna no BpeMeHu BKIIOYEHUS

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

3aKpPbITOM COCTOAHUN

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

2 BpeMs BKSIOYEHUS




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.B3

6041 (2,362)

. max 954 (2.126) DIA.
)
S 032 (1,260) DA
g 2
I
4,,—7;[!:; ! g
= g | .
S I =
&) ‘ <
) __ = )
035 (0136) DIA =
; ]
both sides S
AR
932 (1,.260) DIA.

01,3 (0.051) DA
7 (0.076)

Bce pasMepbl B MUNIMMETpax (AroMax)

Coaepxaluasca 3aecb MHbopMaLMs ABNSETCA KOHMUAEHLMANBHON U HAXOAMTCS MOf 3aLMTON aBTOPCKMX Mpas.
B MHTepecax yfyulleHuns kadecTsa npoaykumm, AO «MpoTOH-DNEKTPOTEKC» OCTAB/AET 3a COBOI NMPaBo U3MEHSTb UHMOPMALMOHHbIE INCTI 63
YBEOM/IEHMSI.
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Puc. 1 — NpeaenbHas BONbT — aMNepHas XapaKTepucTuka

aMMEpPHON XapaKTEPUCTUKM:

AHanutnyeckasi hyHKUMSI NpeaenbHON BobT

Vo=A+B-ip +C-In(i, + 1)+ D- i,

i — |||
S| B[N
S gD N[
Bl NN S|
D.T0153
2 || N|n
nol-o
g 2SS
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]
=
| o wo|n
oM
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SEERE R
.m.26320
1N NS
.m..8020
@m0
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<00 A

(cM. Puc. 1)

/i BOJIbT — aMNEPHON XapaKTEPUCTUKMH

w

Mopaenb npegesibHO




[

[

Transient thermal impedance 'Zthjc’ Ky

D.

10°

10’

10°
Tirme - t, ms

10°

10t

Puc. 2 — 3aBMCMMOCTb NEpexofHOro TenJ1I0BOro CONPoOTUBJIEHUS Ziic OT BpeMeHu t

AHanuTuyeckas 3aBUCMMOCTb MNepPexoaHOro TEMI0BOro CONpPOTUBIEHMS MEePEeXo — Kopnyc:

Z;x.-..-{. = iR l—e © }
i=1 \

lfoe i=1to n, n— 4nCNO CYMMUPYIOLLMXCS 3/1IEMEHTOB.
t = NpoaoMKNTENBHOCTb MMMYNLCHOMO Harpesa B CeKyHAax.
Zivic = Tennosoe conpoTuseHve 3a Bpems t.
R, 7 = pacuyeTHble K03pdu1UMeHTbI, NpuBeaeHHbIE B Tabnuue.

MOCTOSIHHBIN TOK, ABYCTOPOHHEE OXNaXXAeHWe

i 1 2 3 4 5 6
R, K/W 0.01423 0.01906 0.003576 0.002535 -4.666e-005 0.0006479
Ty S 0.265 0.05901 0.03499 0.001252 0.000001 0.0002488
MOCTOSIHHBIN TOK, OXNTAXXAEHUE CO CTOPOHbI aHOAQ
i 1 2 3 4 5 6
R, K/W 0.04804 0.001789 0.01342 0.02147 0.001374 0.001945
Ty S 2.651 0.4195 0.2622 0.05451 0.002585 0.0005847
MOCTOSAHHBIN TOK, OXNTAXXAEHUE CO CTOPOHbI KaToAa
i 1 2 3 4 5 6
R, K/W 0.03216 0.01306 0.002934 0.02064 0.001493 0.001786
Ty S 2.647 0.2831 0.1455 0.05284 0.002255 0.0005519

Mopgenb nepexoaHOro TenJIoBoOro CONpPoTUBIEHMs nepexon - kopnyc (cM. Puc. 2)
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‘Tj oT Tj minﬂoijax ‘

g ‘190 - suHawgeduA anHaxEdueH aamoiedvuLQ

0,9

0,8

0,7

0,6

5

0,3 0,4 0,

0,2

0,1

OTnupatoLumii ToK ynpasnenus - Ier, A

Puc. 3 - BonbT — aMnepHas XapaKTepucTUKa Lieny yrnpasieHus

TF933-250, 29-Mon-2022

* Tj oT Tj min 40 Tj max ‘

g 2N - suHaLrgeduA sMHKBdURH

Tok ynpaBneHus - Ig, A

Puc. 4 - BonbT — aMnepHas xapakrepucTtuka uenu ynpasneHnsa — KpusBbie MOLLHOCTHU




TF933-250, 29-Uton-2022
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1000

100

CkopocTb criaga Toka - di/dt, A/Mkc

10

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIO MHTErpasibHOIo 3apsifa 06paTHOr0 BOCCTAaHOBJIEHUS Qi OT

CKOpPOCTH cnaaa Toka dir/dt B OTKPbITOM COCTOSIHUM

TF933-250, 29-UNon-2022
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1000

CkopocTb criaga Toka - di/dt, A/MKc

Puc. 6 — 3aBMCMMOCTb MaKCMMaJIbHOIO 3apsfia 06paTHOro BOCCTaHOBJIEHUA Q. OT CKOPOCTM cnaja

ToKa dir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN
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1000

CkopocTb criaga Toka - di/dt, A/Mkc

Puc. 7 — 3aBMCMMOCTb MaKCMMaJIbHOIro 06paTHOr0 TOKa BOCCTaHOBJIeHUA I OT CKOpOCTM cnaga

Toka dir/dt B OTKpPbITOM COCTOSIHUMN

TF933-250, 29-Uon-2022
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Puc. 8 - 3aBMCMMOCTb MAaKCMMAZIbHOIrO BpEMEHN 06paTHOro BOCCTaHOBJIEeHUS t,, OT CKOPOCTK cnaga

ir/dt (no FOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN

Toka d
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0 : l
0 100 200 300 400 500

CpenHsia paccenBaemMasi MOLHOCTb B OTKPbITOM COCTOSIHUM — Prav), BT

CpeaHuin TOK B OTKPLITOM COCTOSIHUM — Lrav), A

Puc. 9 - 3aBMCMMOCTb NOTEPb MOLWHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOSAHUM Iray
CUHycouaanibHOI (pOpMbl NPU Pa3NINUHbIX yrnax nposogumoctu (f=50 'u)
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CpefHwii TOK B OTKPbITOM COCTOSIHUM — Lr(avy, A

CpeqHsisi paccevBaeMast MOLLHOCTb B OTKPBITOM COCTOSIHAM — Prav), BT

Puc. 10 — 3aBMCMMOCTb NOTEPb MOLLHOCTU Pray OT CPeAHero Toka B OTKPbITOM COCTOSIHUM Iray
NpPSIMOYro/ibHOI (hOPMbI NPY pasNNyHbIX yraax nposogumocTty (f=50 I'y)
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CpeaHuWin TOK B OTKPLITOM COCTOSIHUM — Iravy, A

TF933-250, 29-Uon-2022
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Puc. 11 — 3aBMCMMOCTb CpeaHero Toka B OTKPbITOM COCTOSIHUMM I1ay OT TeMnepaTypbl kopnyca Tc ans
CUHycouaanbHOI (pOpMbI TOKA NPU pas3siMuHbIX yrnax nposogumoctu (f=50 'y)

CpefHuii TOK B OTKPLITOM COCTOSIHUN — Favy, A
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Puc. 12 - 3aBUCMMOCTb CpeaHero Toka B OTKPbITOM COCTOSIHMM I1ay OT TEMNEepaTypbl kopnyca Tc ans
NpsAIMOYrosibHOW (hOpMbl TOKa NPU Pas3ZIMUHbIX yrnax nposoaumoctu (f=50 'y)
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AnutenbHoCTb MMnynbca — tp, MC

Puc. 13 — 3aBMCMMOCTb MaKCMMaJIbHOW aMNINTYAbl YAAPHOIr0 TOKA B OTKPbITOM COCTOAHUM Irsv M

3awmTHoro cgaktopa I’t ot AnUTENbHOCTU MMNynbCa t,

2202-Uoi-6¢ ‘052-££64L
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10

| ‘WSLT — MMHBOLD0D WOLIGAN.LO 8 MOL YiaHdelg

100

10
Konnuectso MMMynbcoB — Np

Puc. 14 — 3aBUCMMOCTb MaKCMMaJIbHOM aMnAnTyAbl YAApPHOro TOKa B OTKPbITOM COCTOSAHUM Irsm OT

KOJINYECTBa UMNYJIbCOB N,
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