MPOTOH-3JIEKTPOTEKC

Hu3kune AMHaMmnyeckmne notepu
Manbli1 3aps 06paTHOro BOCCTaHOBIEHNS

Pa3BEeTBEHHbIM YNPaBASIOLWNA SNEKTPOA, ANS
BbICOKMX CKOPOCTEN HapacCTaHMs TOKa

beicTpoaeicTBYOLIAA
Nmnyiascubia Tupucrop

Tun TbU373-1600-28

CpeaHuit NpsiMoit TOK Itav 1600 A
MOBTOPSHOLLEECS UMMYTIBCHOE HAMPSHKEHNE B u
3aKPbITOM COCTOSIHWM PR 2000...2800 B

MoBTOpSOLLIEECH UMMNYNIbCHOE 06paTHOEe HanpshkeHne | Ugrm

BpeMs BbikntoYeHMs tg 50.0, 63.0 Mkc
Uprm, Urrm, B 2000 2200 2400 2600 2800
Knacc no Hanps»xeHuo 20 22 24 26 28
T;, °C —-60...+125
NPEJIEJBHO JOINYCTUMBIE 3BHAYEHUS TAPAMETPOB
O603HaYeHne U HaMMeHOBaHWE NMapaMeTpa ME;I:‘/L 3HaueHue YcnoBus nsmepeHnus
MapameTpbl B npoBoASiLIEM COCTOSIHUMN
1600 T.=91 °C; oBYXCTOpPOHHEE OX/NAXAEHME;
I c . A 1833 T.=85 °C; nBYXCTOpPOHHEe OXNaXAeHWe;
TAV peaHMN TOK B OTKPbITOM COCTOSIHWM 2715 T.=55 °C; BYXCTOPOHHEE OXTBKACHNE:;
180 3n. rpaa. cuHyc; 50 'y
[eACTBYIOLLMIA TOK B OTKPbITOM Tc=91 °C; nBYXCTOPOHHEE OXNTaXAEHME;
Ltrms A 2512
COCTOSIHMK 180 5. rpaa. cuHyc; 50 'y
180 3n1. rpaa. cuHyc;
t,=10 MC; eANHNYHBII
40.0 Ti=Tijmax | MNynec; Up=Ur=0 B;
46.0 T;=25 °C | mnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
. MKC; dig/dt=1 A/MKC
Itsm YaapHbIM TOK B OTKPbITOM COCTOSIHUA KA 180 3. rpa, CHHYC,
t,=8.3 MC; eanHUYHbIi
42.0 Ti=Timax | MMNyNbC; Up=Ur=0 B;
48.0 T;=25 °C | ImnynbC ynpaBneHus:
IG=IFGM; Us=20 B, ter=50
MKC; dic/dt=1 A/MKC
180 an. rpaa. cuHyc;
t,=10 MC; eaAnHNYHBII
8000 Ti=Timax | MMNynbC; Up=Ur=0 B;
10500 T;=25 °C | ImnynbC ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
, . 5 13 MKC; dic/dt=1 A/MKC
It 3almnTHBIA hakTop Ac10 180 31, rPaj. CHHYC;
t,=8.3 MC; eanHWYHbI
7300 Ti=Tijmax | MNyNbC; Up=Ur=0 B;
9500 T;=25 °C | MnynbC ynpasneHus:
Ie=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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Bnokuvpyroume napameTpsl

MoBTOpStOLLIEECS UMMNYSIbCHOE T T <o
0bpaTHoe HanpsixeHne 1 s T ame _
Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 2000...2800 | 180 3n. rpaa. cuHyc; 50 y;
HarnpsiXeHWEe B 3aKPbITOM COCTOSIHWM YNPaBEHNE pasoMKHYTO
Ubsm, Ursm HEMOBTOPSIOLLEECS! UMMy ICHOE B 2100...2900 | 180 an. 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
Lo MaKCcMManbHbIA NPSMOM TOK A 10
yrpaBfeHust T=T.
MakcuManbHoe obpaTHoe e
Urem B 5
HanpsihXeHWe yrnpaBneHus
P MaKkcuManbHasi pacceMBaeMas BT 8 T;=T; max AN NOCTOSHHOrO TOKA
¢ MOLLHOCTb MO YNpaB/ieHMIo yrpaBieHusi
MapameTpbl nepexsiroueHns
Kputnueckasi CKOpoCTb HapacTaHus Ti=T;jmax; Up=0.67"Uprm; Irm=5800 A;
(dir/dt)crie TOKa B OTKPbITOM COCTOSIHUM A/MKC 2500 MMnynbc ynpaenenus: Is=2 A; Us=20 B;
(f=1 Hz) ter=50 MKC; dic/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 40.0...50.0
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 226 | T;=25°C; Lm=5024 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MoporoBoe HanpsixeHue, Makc B 1.360 T=T. .
j= Tjmax,
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.183 0.5 7 Iy < I+ < 1.5 7 Lray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C;
I TOK yAep@Hus, Make MA 1000 Up=12 B; ynpaeneHne pa3oMKHYTO
Bnokupyrome XapakTepucTuku
MoBTOPSOLWMIACS UMMNYTbCHBIN
I I 06paTHbIN TOK M NMOBTOPSOLLMICS VA 300 Ti=T; max;
DRMy ZRRM WMMY/bCHBIV TOK B 3aKPbITOM Uo=Uprw; Ur=Uran
COCTOSIHWW, MaKC
Kputnuyeckast CKopocTb HapacTaHus 200, 320,
(dup/dt)ait Hapl'lpﬂ)l(eHVIﬂ B 3al:l)(prTOM P B/MKC >00, 1000, | T,=T, max;
N " 1600, 2000, | Up=0.67"Upry; YNpaBneHne pasoMKHyTO
COCTOSIHUK®, MWH 2500
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XapaKTepuCcTUKM ynpaB/ieHus

O 300 Tj= Tj min
Uer TNMpatoLLee NoCTOSIHHOE B 3.00 T=25 °C
HanpsXeHWe ynpaBneHus, Makc 1.50 T=T Up=12 B; Ip=3 A;
. i= 1y max o
OTnMparoLWwmin NOCTOSIHHBIN TOK 200 1= Tomn Cr?;;gﬂ::;r e
Ier MA 300 Tj= 25 °C
yNpaBneHusi, Makc
150 TJ= TJ max
Uso HeoTnupatolee noctosiHHoe B 0.35 T=T)moc;
HanpsXeHWe ynpaBneHus, MUH
HeoTnmpatoLLmii NOCTOSIHHBIN TOK Uo=0.67Unrn;
Ieo patouy MA 70.00 MOCTOSIHHbIN TOK YNpaB/eHUs

ynpaBneHna, MnH

AvHaMnueckme xapakTepucTuku

tga BpeMs 3aepXXKu BKITIOYEHUS, MaKC MKC 1.05 T;=25 °C; Up=1500 B; Iw=I1ay;
di/dt=200 A/mMKc;

tat BpeMsi BK/IIOYEHMS?), MaKC MKC i%%’ :;’323%’ Mmnynbc ynpaenenns: Ic=2 A; Us=20 B;
T ter=50 Mkc; dig/dt=2 A/MKC
50.0, 63.0 | dup/dt=50 B/mMkc; | 11=Timax; Imi= Iray;
tg Bpems BbiknoueHns>, Makc MKC (ijlRidltO_O- lBO AMKC;
R= 7
63.0, 80.0 | dup/dt=200 B/MkKc; Up=0.67Uprm

3apsa obpaTHOro BOCCTAaHOB/IEHMS],

er MaKC MKKn 1250
Bpemsi 06paTHOr0 BOCCTAHOBNEHMS Ty=Tymaxj Im= 2000 A;
tr ! MKC 9.0 dir/dt=-50 A/MKc;
MaKC
Ur=100 B
Tok 06paTHOro BOCCTaHOB/EHMS],
IrrM A 280
MaKC
TennoBble XapaKTEepUCTUKHN
Reye 0.0100 [ByxcTopoHHee
oxnaxaeHue
Reven Tennosoe conpoTusfieHne p-n °C/BT 0.0220 MocTtosiHHbIM | OxnaxkaeHue co
nepexoa-kopnyc, Makc TOK CTOPOHbI aHoAa
Rinje-k 0.0180 Oxnaxaenne co
CTOpOHbI KaToaa
Rece TennoBoe CONpOTUBAEHNE KOPMYC- °C/BT 0.0020 OCTOSHHbI ToK

oxnaauTenb, MakcC

MexaHn4ecKne XxapaKTepucTuKm

w Macca, Makc r 1600

D [nvHa nyTn ToKa yTedkn no MM 55.13
° MOBEPXHOCTM (aonm)|  (2.170)

D JnvHa nyTy ToKa yTeYKu Nno Bo3ayX MM 25.10
: T T XV (oiim)|  (0.988)

MAPKWUPOBKA NMPUMEYAHME

3aKpbITOM COCTOAHUN

-------- U KpuTnueckas ckopoCTb HapacTaHUsl HaMNpsHKEHUS B
1 2 3 4 5 6 7 8

1. BbICTpOAENCTBYIOLWMI UMMNYSIbCHBIA TUPUCTOP

2. KOHCTPYKTVBHOE MCroNHeHme (duo/dt)r, B/MKC | 200 | 320 | 500 | 1000 | 1600 | 2000 | 2500
3. CpeaHmit TOK B OTKPbITOM COCTOSIHUM, A

2
4. Knacc no HanpspKeHuio ) Bpemsi BKItOHEHMS

5. KpuTuyeckasi ckopocTb HapacTaHusl HanpshkeHusl B
3aKPbITOM COCTOSHUU

6. 'pynna no BpeMeHu BbiktoYeHns (dup/dt=50 B/MKC)

7. ['pynna no BpeMeHn BKIIOHEHNSA

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

tqt, MKC 2.50 3.20 4.00 6.30

3 Bpemst BbiktoyeHns (dup/dt=50 B/MKc

tq, MKC 50.0 63.0




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.F5

ma 8111 (4.370) DA

=
=3
=)
g | 875 (2953} DA |
Loy [ L
= P
=1 |
~ e ‘ 0B
% D) | C L\E
& C : =
= - [ R
p) ] L -
- ‘ —
435 (0138) oA )
both sides =i
L
875 (2853} oA
7 (0.27)
26 (001) ] —j O
#1,.3 10,051) B4 2045
475 (0187,
91,8 (0.071) DA
6. (0248
06
" 48

Bce pa3mepbl B MUnInMeTpax (aAtoriMax)

Copepallasicst 3aecb MHGOpMaLWs SBSIETCS KOHMDUAEHUMANBHON U HAXOAMTCS NMOA 3alUUTON aBTOPCKUX MpPaB.
B MHTepecax ynyJlleHns kadyectsa npoaykumnmn, AO «MpoTOH-DNEKTPOTEKC» OCTAB/SIET 3a CO6ON NMPaBO M3MEHSTb MH(OPMALIMOHHbIE INCTLI 63

YBEAOMJIEHUA.
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Transient thermal impedance 'Zlhjc’ kY

0.00001

0.1

TEIE7 22000, 21-May-2007

0.01 |—

0.001

0.0001 —

0.0001 0.001 0.01 0.1 1 10

Puc. 2 — lMNMepexoaHoe Tensi0BOe CONPOTUB/IEHUE

AHanuUTM4eckas 3aBUCMMOCTb NEepPeXoAHOro TenI0BOro CONPOTUBAEHUS Nepexos — Kopryc:

t
n _
— 7
Zye =D R|1-e
i=1

Fne i = 1to n, n— 4ncno CyMMUPYIOLLMXCS S/IEMEHTOB.

t = NpoaoMKUTENBHOCTL MMMNYNILCHOrO HAarpeBa B CEKyHAaX.

Z:nic = TENnnoBoe CONpOTUBEHME 3a Bpems t.

Ri, Ti =

pacyeTHble KO3 ULMEHTbI, NPUBEAEHHbIE B Tabnuue.

MOCTOSIHHBIN TOK, 1BYCTOPOHHEE OX/IaXAeHWe

i 1 2 3 4 5 6
R, K/W 0.002047 0.003474 0.0002566 0.0009157 0.0002537 0.003053
Ty S 2.208 0.07263 0.002379 0.1468 0.0006251 1.336
MOCTOSHHBIN TOK, OX/1aXKAEHWe CO CTOPOHbI aHOA

i 1 2 3 4 5 6
R, K/W 0.01236 0.004677 0.0005872 0.004097 0.0002182 0.000307
Ty S 13.330 2.000 0.4303 0.07916 0.003128 0.0007049
MOCTOSAHHBIN TOK, OXNAXXAEHUE CO CTOPOHbI KaToaa

i 1 2 3 4 5 6
R, K/W 0.008162 0.004629 0.000628 0.004107 0.0002172 0.0003086
Ty S 13.290 1.911 0.4529 0.0791 0.003157 0.0007072

Mopenb nepexoAHOro TenJI0BOro CONpoTuBeHnsa nepexopn - kopnyc (cm. Puc. 2)
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TFAZ21800, 0tun-2007

o

Total recovered charge -Q ., U-C
-1
=

2 ! ! : [ ! ! : oo
“ID 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10’ 10 10’
Commutation rate - di/dt, Afws
Puc. 3 — MakCMManbHbIA MHTErpasbHblil 3apsg 06paTHOro BOCCTaHOBNEHUS, Q.-i
B
:
e )
42
5
4
Iz
i
[
=
=
o
= 0
=)
]
g
(&)
o
o
i i N N N T N i R S N S N
10’ 1o 10°

Caornrnutation rate - difdt, Afus

Puc. 4 — MakcuManbHbIi 3apsaa o6paTHoro BoccraHoBneHus, Q.. (no FOCT 24461, xopaa 25%)
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o
100 i SEREE S L
10 10 10
Cammutation rate - difdt, Afus
Puc. 5 — MakcuManbHbIii TOK 06paTHOro BoccraHoBneHus, Iom
100 "
=3
=
B
12
i
==
=
-8
o
""" =
[
L] -
=
E
@
£
=
x 10
= 4
(5]
@
[ ]
w
5
i
Z Lo
1DD i i i L > H P ,
10 10 10

Caornrmutation rate - difde, Afus

Puc. 6 — MakcumanbHoe BpeMsi 06paTHOro BoccraHoBneHus, t.. (no FOCT 24461, xopaa 25%)
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20020 DOPELLE L
T T T T T

=
[

r Lm_. azind 1ad ARlaua Aleaooel aslanay

"

, AflLs

fdt

- di

Commutation rate

Puc. 7 — dHeprus 06paTHOro BOCCTaHOBJIEHUA 3@ UMNYJ1bC

2007

0 D09 ELE (L

a8

e T R i B SR

Pulse width - lp, Ws

P

.«o«m_ - asind 1ad Aflaug

CyMMapHasi SHeprus notepb O4HOro CUHyCOMAasIbHOro MMMyJibCa TOKa

Puc. 8 —

cTpaHuua 9 u3 19
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TFAZ21800, 0tun-2007

Energy per pulse - Etot’ J
=]

Pulze width - tp, s

noTtepb oAHOro CMHycomaasibHoOro mMmnyJibCa Toka

{4
-+
o
£
§ 10
&
101 i i HE i H H H i H
10’ 10° 10° 10t
Pulse width - lp, Ws
Puc. 10 — 3aBMCMMOCTb 4YacTOTbl CUHYCOMAAJIbHbIX UMMYJIbCOB TOKa OT A/IUTE/IbHOCTU UMNYJ1bCOB
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TFI 2731800, Oddun-2007

—
[

Frequency - f, Hz

10 H I

Pulze width - tp, s

Puc. 11 — 3aBUCMMOCTb YacTOThl CMHYCcoOMAaaJZibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU UMNYJ1IbCOB

TFE273-1600, 0ddun-2007

—
[}

Freguency - f, Hz

10 i i

Pulse width - lp, Ws

Puc. 12 — 3aBMCMMOCTb 4YacTOTbl CUHYCOMAAJIbHbIX UMIMYJIbCOB TOKa OT AJ/IUTEJSIbHOCTU UMNYJ1bCOB
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I
TRIAT1600, 04 o 2007

—
[

Frequency - f, Hz

10 H I

Pulze width - tp, s

Puc. 13 — 3aBMCMMOCTb YacTOThbl CUMHYCcoOMAaaJZibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU

MMNYy/1IbCOB

TE3721600, 0-tun-2007

—
[}

Freguency - f, Hz

10 i i

Pulse width - lp, Ws

Puc. 14 — 3aBMCMMOCTb YacTOThbl MPSAMOYIrOJ/IbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNY/1bCOB
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TEI 3731600, dddun-2007

—
[

Frequency - f, Hz

10 H I T RN N S B | I I T NN N S N | I I I SR N T N |

Pulze width - tp, s

Puc. 15— 3aBMCMMOCTb HacTOThl NMPAMOYroJibHbIX UMMYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMINYJ/1bCOB

TEI 3731600, 0d-dun-2007

—
[}

Freguency - f, Hz

Pulse width - lp, Ws

Puc. 16 — 3aBUCMMOCTb YacTOThbl MPSAMOYIOJ/IbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNY/IbCOB
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24y

Ws

5

Pulse width

3aBMCHUMOCTb 4YacTOThbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMIYJ/1bCOB

17 -

Puc.

20024

00 0091

L2 AL

k!

e T R i B SR

b
"
'
'

difdt = 100 A/ps

P

J01.

q - a5|nd tad Aflaug

o s

Pulse width

Puc. 18 — CymmapHas sHeprusi notepb OAHOro NpsiMOYroJibHOro MMnyJibca TokKa

cTpaHuua 14 us 19
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t He
o s

Pulse width

Pulse width
Puc. 19 — CYMMapHaﬂ SHeprua noTepb oAHOro NPpAMoOyroJsJibHoro MMmnyJibCa Toka

ZH ‘) - Aauanbaly

r .«Bm_ - agind 1ad Afraug

cTpaHuua 15 us 19

3aBMCMMOCTb YacCTOTbl NPpAMOYroJibHbIX UMIYJ1bCOB TOKa OT A4JZINTEJ/IbHOCTU UMIYJ1bCOB
MHbopMaunoHHbIv Jiuct TBU373-1600-28

20 —

Puc.
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T.- 55°C
v, =067V,

RRM
di/dt = 500 A/ps

TFI 3721600, 0dun-2007

—
[

Frequency - f, Hz

10 H I

Pulze width - tp, s

Puc. 21 — 3aBMCMMOCTb 4YacTOThbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMIYJ/1bCOB

TFIA721800, 0 dun-2007

—
[}

Freguency - f, Hz

10 i i

Pulse width - lp, Ws

Puc. 22 — 3aBUCMMOCTb YacTOTbl MPSAMOYIrOJ/IbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNY/IbCOB
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LOOZURPPO VODLELE (HL

k!

s

s

Pulse width

ks

Pulse width

difdt = 100 A/ps
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