MPOTOH-3JIEKTPOTEKC

HuskouyacToTHbIN
Tupucrop

Tun T353-1600-18

Bbicokasa CTOMKOCTb K
3NEKTPOTEPMOLIMK/TMPOBAHMIO
Huskne ctatuyeckme n AMHaAMUYECKUE noTepu

PaspaboTaH 4515 NPOMBbILLIEHHOIO NPUMEHEHMS

MaKcMManbHO A0MYCTUMbIN CPEAHWIA TOK B OTKPbITOM I 1600 A
COCTOSIHUM
MoBTOpsItOLLEECS MMNYIbCHOE Hanps>XeHWe B 3aKPbITOM Unen
COCTOAHNA 1000...1800 B
MoBTOpsitoLeecs nMNynbCHoe obpaTHOe HanpshXeHue Urrm
Bpemsi BbIK/HOUEHUS tq 160, 200, 250, 320, 400, 500 mkc
Uprm, Urrm, B 1000 1100 1200 1300 1400 1500 1600 1800
Knacc no HanpsxeHuio 10 11 12 13 14 15 16 18
T;, °C —60...+125
NPEJAEJBHO JONNYCTUMBIE 3BHAYEHUSA TAPAMETPOB
O603Ha4yeHne 1 HaMMeHOBaHMe napameTpa ME3£|:";. 3HayeHune YcnoBusi nsmepeHus
MapameTpbl B NpoBoOASiLIEM COCTOSIHUMN
1558 T.=85 °C; oBYXCTOPOHHEE OXNaXAEHUE;
Ioay MaKCVMManbHO A0MYCTUMBIA CPEAHMIA A 1600 Tc=83 °C; nBYXCTOpPOHHEE OXNaXAEHWE;
TOK B OTKPbITOM COCTOSAHUU 1930 T.=70 °C; OBYXCTOPOHHEE OXNaXAEHME;
180 an. rpag. cuHyc; 50 'y
JeVCTBYIOLWMI TOK B OTKPbITOM Tc=83 °C; nBYXCTOPOHHEE OXNaXAEHWE;
Ltrms A 2512
COCTOSIHUK 180 5. rpaa. cuHyc; 50 'y
180 an. rpag. cuHyc;
t,=10 MC; eanHWUYHbIV
29.0 Ti=Tijmax | WMAYNBC; Up=Ur=0 B;
33.0 T;=25 °C | VIMnynbC ynpasnexns:
Ic=2 A; ter=50 MKC;
Ltsm YaapHbI TOK B OTKPbITOM COCTOSIHUM KA dig/dt21 A/MKC
180 3n. rpaa. cuHyc;
t,=8.3 MC; eaAnHNYHbII
30.0 T=Tjmax | WMOYNLC; Up=Ur=0 B;
35.0 T,;=25 °C | VIMnynbC ynpasnexns:
Ic=2 A, tee=50 MKC,
dig/dt>1 A/Mkc
180 an. rpaa. cuHyc;
t,=10 MC; eaAnHNYHBII
4200 T=Tjmax | IMAYNLC; Up=Ur=0 B;
5400 T=25 °C Wmnynbc ynpaBneHus:
Is=2 A; tep=50 MKc;
I’t 3alMTHBIN MoKasaTenb Ac10? dig/dt21 Aftkc
180 3n. rpag. cvHyc;
t,=8.3 MC; eaAnHUYHBII
3700 Ti=Tjmax | MMAYNbC; Up=Ur=0 B;
5000 T;=25 °C | WMnynbc ynpasneHus:
Ic=2 A; ter=50 MKC;
dig/dt=1 A/MKC
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Bnokuvpyroume napameTpsl

MoBTOpSitOLLEECS UMMYILCHOE T T <Tos
0bpaTHoe HanpsixeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 1000...1800 | 180 an. rpaa. cuHyc; 50 u;
HarnpsiXeHWEe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B |1100...1900 | 180 3n. r.pan. CVHYC; €OMHUYHBIN
HanpshKeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PASOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
br =R NpAMOE HanpshkeHne 0.6Ursv | ynpaBneHme pasoMKHYTO
MapamMeTpbl yripaBneHus
MaKcuMarnbHbIA NPSAMON TOK
Tram A 8
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MakcuManbHas paccevBaeMast BT 4 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YrpaBieHnto yrpaBieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;max; Uo=0.67"Uprm; Irm=4500 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUU A/MKC 2000 Wmnynec ynpaenenns: Is=2 A;
(f=1 Hz) ter=50 MKC; dig/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 24.0...28.0
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 1.60 | T;=25 °C; Ini=5024 A
OTKPbITOM COCTOSIHWUM, MaKC
Ur(ro) MoporoBoe HanpsixeHue, Makc B 0.909 T=T. .
j= Tjmax,
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.135 0.5 7 Iy < I+ < 1.5 7 Lray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C; Up=12 B;
I ToK BKNHOYEHUS, MaKC MA 1500 Umnynbc ynpasnexus: Ig=2 A;
tep=50 MKc; dig/dt=>1 A/MKC
T;=25 °C;
Ly Tok yaepxaHus, Makc MA 300 Up=12 B; yNpaBneHme pasoMKHyTO
Bnokupyrowme XxapakTepucTuku
MoBTOPSIOLMINCS MMMNYbCHBIN
Lo T 06paTHbI TOK M NMOBTOPSIOLLMICA VA 150 Ti=T; max;
DRMy ZRRI MMMYNbCHBIA TOK B 3aKPbITOM Up=Uorm; Ur=Urn
COCTOSIHUM, MaKC
Kputnuyeckasi CKOpoCTb HapacTaHus 200, 320,
(dup/dt)er | HaNpsYKEHUS B 3aKPBITOM B/Mkc 200, 1000, | T;=T; max;
1 1600, 2000, | Up=0.67"Upry; yNpaBneHue pasoMKHyTO
COCTOSIHUKU®, MUH 2500
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XapaKTepuCcTUKM ynpaB/ieHus

OTnupatoLLee NoCTosIHHOE 3.00 1= Ty
TnvpatoLlee n SAHH _E o
Uer HanpsxeHue yrnpaBfieHns, Makc B igg I’__Zf_ c Upb=12 B; I,=3 A;
. j— 1jmax o
MoCTOSAHHBLIM TOK
0 " v 500 5= Timn yrnpasneHus
I TNUPAKOLLMA MOCTOSHHBIA TOK VA 300 T.= 25 oC
e yrpaBieHunsi, MaKc )
150 Tj= Tj max
U Heotnupatollee nocrosHHoe B 0.40 T=T. -
ep HanNpsXKEHUE yNpaBneHnsl, MUH : ey
HeoTnupatowmii NOCTOSIHHBIN TOK Uo=0.67Unrn;
Leo ynpasngHwﬂmMMH MA 45.00 MOCTOSIHHbIN TOK YNpaB/eHUs
AnHaMuuyeckme xapakTepucTukm
tga BpeMs 3aepXXKu BKITIOYEHUS, MaKC MKC 1.20 T;=25 °C; Up=1000 B; Iw=I1ay;
di/dt=200 A/mMKc;
tyt Bpems BkntoveHns MKC 6.00 Mmnynbc ynpaenenns: I=2 A; Us=20 B;

tep=50 Mkc; dig/dt=2 A/MKC

160, 200, | du,/dt=50 B/MKC; T;j=T;max; Im=Irav;

t BpeMs BbIKNOYeHUs?, Makc MKC 250, 320, | dir/dt=-10 A/mkc; Ur=100 B;
400, 500 | Up=0.67"Uprwm;
Qu iaaign 06paTHOro BOCCTAHOBNEHMS, ik 2320
Bpemsi 06paTHOro0 BOCCTAHOBNEHMS T=T; ma; Inu=1000 A;
tr ! MKC 27.0 dir/dt=-10 A/MKc;
MaKC
O6paTHbIli TOK BOCCTaHOBEHMS Ur=100 B
I pa ccra ' A 172
MaKC
TennoBble XapaKTepUCTUKN
Rinje 0.0180 AByxcTopokHee
oxnaxaeHve
Resen Tennosoe conpoTuBAEHME p-n °C/BT | 0.039 MocTosHHLIN | OxnaxaeHve co
nepexoa-Kopryc, MaKkc TOK CTOPOHbI aHoAA
Rerje-k 0.0324 Oxnaxaenme co
CTOPOHbI KaToAa
Rehek Tennogoe conpoTBrenne kopryc- °C/BT | 0.0040 | MOCTOSHHbIN TOK

oXNnaguTenb, MakcC

MexaHWYecKne XapaKTepucTUKH

m Macca, mMakc r 500
D [nvHa nyTn TOoKa yTeuku no MM 30.38
° MOBEPXHOCTM (monm)|  (1.196)
D, [nunHa NyTn ToKa yTEeYKKU rno Bo3ayxy MM 18.05
(aronm)|  (0.710)

MAPKWUPOBKA NMPUMEYAHUE

T 353 1600 18 A2 T2 YXn2 Y KpuTuyeckas ckopoCTb HapacTaHWsi HanpsiKeHns B
1 2 3 4 5 6 7

3aKpbITOM COCTOAHUN

1. H13Kk04acCTOTHBIV TUPUCTOP

2. KOHCTpYKTMBHOE MCMOMHEHME

3. CpeaHwuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no Hanps»KeHuio

5. Kputnuyeckas CKoOpoCTb HapacTaHus HanpshkKeHus B
3aKPbITOM COCTOSIHMM, B/MKC

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

7. KnumaTtuyeckoe mncnonHeHue ro NOCT 15150: ¥YXJ12, T2

(dup/dt)eir, B/Mkc | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500

2 BpeMst BbIknoYeHuns (dup/dt=50 B/MKkc

tg, MKC 160 200 250 320 400 500




FTABAPUTHbLIE PASMEPbI

Tun kopnyca: T.D5

max875(2 953) DA
#50(1968) DA 815 10059 U
1 [
© = .
> S
S e o S
= 2 S S
= > =
T , J S
67510138 04 || -
both sides =
&5
~
25001968/ DIA

818 (00771 DA
4,750187)

21310057 OiA

70276/
26101

Bce pasMepbl B MUIMMETPaxX (aAroriMax)

Conepxallasicsi 3aecb MHGOpMaLWs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3aLlUUTON aBTOPCKUX MpPaB.
B MHTepecax yny4lleHns kadyectsa npoaykumu, AO «MpoTOH-DNEKTPOTEKC» OCTaB/SET 3a CO60M NPaBo M3MEHSTb MH(OPMALMOHHbIE INCTbI 6e3
YBELOMIEHMS.




6102-924-92 ‘009T-€SEL

W /Wi - Jud.44Nd 33L)S — UQ

2,2

On — state voltage - U, V

Puc. 1 — lNpegenbHana BONbT — aMNepHasa XapaKTepucTuka

" BONbT — aMMepHoOi XapaKTEPUCTUKN:

AHanutnyeckasi GyHKUMS NpeaenbHoO

A+B-i, +C-In(i, + )+ D- /i,

V, =

© <
ELSE
=t g Ol |
AL D
O—N=m
m__906m
NS
LY Ea I RS{E=11d
g |o|oo|?

o

£
oln|o|Q
mC0507
S | O|IN|D|D
S| || |2
8918885
.@_._106%
8l eSS
g |o|o|o|?
< 0A

(cM. Puc. 1).

# BOJIbT — aMNEPHOI XapaKTEpPUCTUKMN

~

Mopenb npeaenbHO




0.1

. _|CSC0.0324K/W

o
=)

Transient therrnal impedance - Z““.c, KA

0.001

0.0001 L
17.0001

0.001

0.01

10

Puc. 2 — 3aBMCUMOCTb nepexoaHoro TenJI0BOro CONPOTUBJIEHUS Zinic OT BpeMeHum t

AHanuTn4yeckasi 3aBUCMMOCTb nepexoaHOoro TenJ1I0Boro ConpoTuBiiEHNA nepexon — Kopnyc:
i —_ !
— T/
Z/h/c - Z Rl l-e
i=l

lfoe i= 140 N, N — 4nNCIO CYMMUPYIOLLMXCS SNIEMEHTOB.

t = npojomKUTENBHOCTL UMMNY/ILCHOIO HarpeBa B CEKyHAAX.

Ziic = Tennosoe conpoTvBieHve 3a Bpems t.

Ri, i = pacyeTHble KO3(PULIMEHTBI, NPUBEAEHHbIE B Tabnuue

MOCTOSIHHbIN TOK, ABYCTOPOHHEE OXJTaXAEHWe

i 1 2 3 4 5 6
R, K/W 0.009241 0.006037 0.001231 0.001054 0.0003396 0.00009575
Tiy S 0.9673 0.04967 0.002733 0.07734 0.001638 0.0002248
MOCTOSIHHBIN TOK, OXNaXXAEHWE CO CTOPOHbI KaToza
i 1 2 3 4 5 6
R, K/W 0.01318 0.009281 0.006055 0.001018 0.001535 0.0001182
Ty S 9.745 1.028 0.05591 0.03732 0.002468 0.0002687
MOCTOSIHHbIN TOK, OXNTaXXAEHWUE CO CTOPOHbI aHOAa
i 1 2 3 4 5 6
R, K/W 0.02041 0.009325 0.006949 0.0001252 0.001516 0.0001119
Tiy S 9.752 1.065 0.05344 0.01407 0.002421 0.0002554

Mopenb nepexofHOro TENJI0BOro CONpPOTUB/IEHUA Nepexopq - kopnyc (cMm. Puc. 2)
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10000

TilTm=1250C
i Irm = 1000 A

T353-1600, 07-oH-2024

1000

HT&rpankHelA 2apaa oBpaTHOrS BOCCTAHORNEHAA = Qrr=i, MkKn

100
1 10 100
CropoCTe Cnaga Toka - difdt, Afmwc

Puc. 3 — 3aBMCMMOCTb MaKCMMaJZIbHOIO MHTErpasibHOIo 3apsifa 06paTHOro BOCCTAHOBJIEHUS Qi OT
CKOpOCTM cnapa Toka dir/dt B OTKPbITOM COCTOSIHUMN

10000

Ty =125 °C
| Itm = 1000 A

T353-1600, 07-Mion-2024

1000

3apsAg obpaTHoOro BOCCTAHOBNEHMA = Qrr, Mk

100
1 10 100

CKOpOCTE CNaga Toka - difdt, AfmKc

Puc. 4 — 3aBUCMMOCTb MAaKCUMaNbHOIO 3apsifia 06paTHOro BOCCTaHOBJIEHUS Q. OT CKOPOCTHU cnaga
Toka dir/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN




1000

| T,=125°C
- T = 1000 A

JERR SR TS S N

T353-1600, O7-MoH-2024

100

OBpaTHEIA TOK BOCCTAHOBNEHWA = Trr, A

10
1 10 100
CropoCTe CNaga Towka - difdt, Afmkc

Puc. 5 — 3aBMCMMOCTb MaKCMMaJIbHOIr0 06paTHOro TOKka BOCCTaHOB/MEeHus I, oT ckopocTu cnaga
TOoKa dir/dt B OTKPbITOM COCTOSIHUMN

100

S SE— — SRR SN SRS NS SO S SO S— — i Ty =125°C |
; ; A A ; ; b i om=1000A |H
R (s inmass i R e e s e pECEEeeEes i R i 1
i i i i i i o i i o i i i H i i I
i i i i i i o i i o i i i i i E
e [ [ H. L . [ T A A S ™
| | | A | ! | oo I
g : : : oo : ] | P R =)
= e T pm——— i il Al el il wheliel ettt P ——— | et e e i M i -
[
i %
N S P S SN SO SN SN SN N S SO NI SN SN SN S Y SO —
i ™
= LN
T (L]
Qi S A R H— A R TR SO SN T R HE e I IS S B | o
i} H
[=] H
T i
m '
= i
2 ..
=] 0
m i
[} i
— 1
(=] H
I H f
[ ' '
M i i
(=] !
[a i
= "
i !
=% !
ﬂ:l H
10 | | | | | | P : i | | | i P
1 10 100

CropocTs cniaga Toka - difdt, Afmic

Puc. 6 - 3aBMCMMOCTb MaKCMMaJZIbHOIO BpeMeHn 06paTHOro BocctaHoBsieHMs t., OT ckopocTu cnaga
Toka dir/dt (no NOCT 24461, xopaa 25%) B OTKPbITOM COCTOSIHUMN




6000

5000

4000 |

T353-1600, 26-Feb-2019

3000

2000

1000

Mean on-state power dissipation — Prav), W

© - angle of conduction Sinusoidal cu
T T

rrent waveforms

500

1000

1500
Mean on-state current — Iy, A

2000

2500

3000

Puc. 7 - 3aBUCMMOCTb NOTEpPb MOLHOCTU Pray OT CpeAHero Toka B OTKPbITOM COCTOSAHUM Iray
CUHycoMAaanbHOWU (pOpMbl NPU pa3NnUYHbIX yraax nposogumoctu (=50 'y, AByXCTOpOHHEE oXJIaXAeHne)

6000

5000

Paae

T353-1600, 26-Feb-2019

Mean on-state power dissipation — Prav), W

500

1000

1500

2000

Mean on-state current — Irav), A

2500

T
3000

\ © - angle of conduction Rectangular current waveforms
T T T

3500

4000

Puc. 8 — 3aBncMMocTb NnoTepb MOLWHOCTU Pray OT CpeiHero Toka B OTKPbITOM COCTOSIHUM Iray
NPSAMOYrosibHOW ¢hopMbl NpU pas3nInuHbIX yriax nposogumoctu (f=50 'y, ABYXCTOPOHHEE OXJ1aXKAeHue)
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0 © - angle of conduction Sinusoidal current waveforms
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Case temperature — T, °C

Puc. 9 — 3aBMCUMOCTb CPEAHEr0 TOKa B OTKPbITOM COCTOSIHUM I1ay OT TEMMEpaTypbl kopnyca Tc ans
CMHycoupaanbHo (hopMbl TOKA NpU pas/iMuHbIX yriax nposogumoctu (f=50 'y, AByXCTOPOHHee

oxJsiaXAeHue)
4000 o
S
~ oc 1 A
3500 ™~ I
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500 \
. 6 - angle of conduction Rectangular current waveforms | | | | N
I I I I I
25 35 45 55 65 75 85 95 105 115 125

Case temperature — T, °C

Puc. 10 - 3aBMCMMOCTb CpefHero Toka B OTKPbITOM COCTOSIHUM Iy OT TeMnepaTtypbl koprniyca Tc ans
NpAMOYrosibHoi (hopMbl TOKa NPYU pas/IMUHbIX yriax nposoaumoctu (f=50 'y, AByXCTOpOHHee

oxnaxkaeHue)
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100

S ‘%I — Jo1oey Ayajes

T353-1600, 26-Feb-2019

‘ Irsm:Vim=0.67Vrrm ‘

‘ It:Vin=0.67Vrgm ‘

W WS1] —jua.1und 93e3s-uo 364ns

100

10
Pulse length — t,, ms

Puc. 11 — 3aBMCMMOCTb MaKCUMaJIbHOW aMMJIUTYAbl YAAPHOIr0 TOKA B OTKPbITOM COCTOSIHUM Irsm U

3awmTHoro gakropa I’t ot AnUTENbHOCTU MMNYnbCa t,

6102-924-92 ‘009T-£5€ 1

| WSL] — Jua.Ind 3)e)s-uo abing

100

10

Number of pulse

Puc. 12 — 3aBMCUMOCTb MaKCMMaJIbHOW aMIJIMTYAbl YAAPHOro TOKa B OTKPbITOM COCTOSIHUM Irsy OT

KoJiInyectBa MMNyJsibCoB N,
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