Hu3kune AMHaMmnyeckmne notepu
Manbli1 3aps 06paTHOro BOCCTaHOBIEHNS

Pa3BEeTBEHHbIM YNPaBASIOLWNA SNEKTPOA, ANS

BbICOKUX CKOpOCTeVI HapaCTaHUA TOKa

MPOTOH-3JIEKTPOTEKC

beicTpoaeicTBYOLIAA
Nmnyiascubia Tupucrop

Tun TBU773-1600-28

Makc1MasnbHO A0MYCTUMBIN CPeHWUI TOK B OTKPbITOM T 1600 A

COCTOSIHUM

MoBTOpSitOLLEECS UMMNYSILCHOE HanpsiXKeHWe B U

3aKPbITOM COCTOSIHWM PR 2000...2800 B

MoBTopsitoweecss nMnynbcHoe obpaTHoe HanpskeHne | Ugpm

BpeMs BbikNOYEHMS tg 50.0, 63.0 Mkc

Uprm, Urrm, B 2000 2200 2400 2600 2800
Knacc no HanpsxeHuio 20 22 24 26 28
T;, °C —60...+125

IMPEAEJIBHO JOITYCTUMBbIE 3HAYEHUSA TIAPAMETPOB

O603Ha4YeHne 1 HaMMeHOBaHMe napamMeTpa MEB‘E':"; 3HayeHune YcnoBusi nsmepeHus
MapameTpbl B NnpoBoOASiLIEM COCTOSSHUMN
1600 Tc=96 °C; oBYXCTOpPOHHEE OXNAXAEHME;
MaKcMManbHO AOMYCTUMbIN CpeaHuii 2060 T.=85 °C; BYXCTOPOHHEE OXNaX/AEHME;
Ltav TOK B OTKPbITOM COCTOSHUM A 3029 T.=55 °C; [ABYXCTOPOHHEE OXNTaXXAEHWE;
180 an. rpaa. cuHyc; 50 Ny
I [leACTBYIOLLMIA TOK B OTKPbITOM A 2512 Tc=96 °C; AByXCTOpPOHHEe OxJlaXaeHune;
TRMS .
COCTOSIHUU 180 3n. rpaa. cuHyc; 50 My
180 3n. rpag. cvHyc;
t,=10 MC; eaAnHUYHBII
40.0 Ti=T; max nmnynec; Up=Ur=0 B;
46.0 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B, ter=50
. MKC; dig/dt=1 A/mMKC
Itsm YaapHbIM TOK B OTKPbITOM COCTOSIHUA KA 180 3. rpan, CHHYC:
t,=8.3 MC; eaAnHNYHbII
42.0 Ti=T; max nmnynesc; Up=Ur=0 B;
48.0 T;=25 °C | Mnynbc ynpaBneHus:
IG=IFGM; UG=20 B, tGp=50
MKc; dig/dt=1 A/MKC
180 3n. rpaa. cvHyc;
t,=10 MC; eaANHUYHBIIA
8000 Ti=Timax | MNynbc; Up=Ur=0 B;
10500 T;=25 °C | Mnynbc ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
I’t 3alMTHbIN NoKasaTesb Ac10® MKC; dig/dt=1 Ajmkc
180 3n. rpaa. cvHyc;
t,=8.3 MC; eaAnHUYHBII
7300 Ti=T; max nmnynesc; Up=Ur=0 B;
9500 T;=25 °C | Umnynbc ynpasneHus:
IG=IFGM; Us=20 B; tep=50
MKC; dig/dt=1 A/MKkC
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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= Vjmaxy
r [VHaMnyeckoe ConpoTMBIIEHNE B MOM 0.183 0.5 7 Iy < Ir < 1.5 7 Iray
OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C;
I TOK yAep@Hus, Make MA 1000 Up=12 B; ynpaBneHne pasoMKHYTO
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

OTnupaioLLee NOCTOSHHOE 3.00 1= Tymn
Usr Hanpf[I))Ke:iie ynpaBneHnsa, Makc B 3.00 Tj=25 °C Uo=12 B: I,=3 A:
! 1.50 Tj= Tj max b= ! D: !
=00 T T MoCTOSAHHBLIN TOK
7 v 5= 1jmin ynpaBneHus
I, OJH:;}?;LI;:MMI';?;:TOFIHHHM TOK VA 300 Ty= 25 °C
yip ’ 150 | Ty= Ty
Ueo HeoTnupatoLee NocTosiHHoe B 0.35 T=T, o
HanpskeHne yrnpasfeHusl, MUH
H < ™ UD=0.67'UDRM;
Iep OTNMPAIoLLINN NOCTORHHBIN TOK MA 70.00 MOCTOSIHHBIN TOK YNpaBfeHnus
ynpaBneHusl, MUH
AvHaMunueckne XxapaKTepucTukm
tga BpeMs 3aepXXKu BKITIOYEHUS, MaKC MKC 1.05 T;=25 °C; Up=1500 B; Iw=I1ay;
550, 3.20 di/dt=200 A/mMKc;
tat BpeMsi BK/IIOUEHMS?), MaKC MKC 400’ 6. 30’ Umnynbc ynpasnenus: Is=2 A; Us=20 B;
U tep=50 MKc; dig/dt=2 A/MKC
50.0, 63.0 | dup/dt=50 B/mMkc; | 11=Timaq Im= Iray;
3) dir/dt=-10 A/MKc;
t Bpemsi BbiktoueHns®), Makc MKC Ux=100 B:
63.0, 80.0 | duo/dt=200 B/MKS; | Uo=0.67Unmy
Qn fgla(zn 06paTHOro BOCCTaHOB/EHUS, MK 1250
Bpems 06paTHOr0 BOCCTAHOBNEHUS T5=T; mar; Iru=1000 A;
te P P r | mke 9.0 die/dt=-50 A/MKC;
MaKC
O6paTHbI TOK BOCCTAHOB/E Ur=100 B
I, PaTHbIA TOK B HOBMEHWS, A 280
MaKC
TennoBble XapaKTEPUCTUKHU
Rinic 0.0085 [ByXCTOpOHHEe
oxnaxgeHue
R TennoBoe conpoTuBeHWE p-n °C/BT 0.0187 MoCTOSAHHbIN OxnaxaeHue co
nepexoa-Koprnyc, Makc TOK CTOpOHbI aHoAa
Rijex 0.0153 Oxnaxaerme co
CTOPOHbI KaToAa
Rence TensnoBoe CONpPOTMBIEHME KOPMYC- °C/BT 0.0020 OCTOSHHLI TOK
OXJlaauTENb, MaKC
MexaHuuyeckme XxapaKTepucTUKun
m Macca, makc r 1200
D [nvHa nyTn Toka yTedkn no MM 27.37
s NOBEPXHOCTU (monm)|  (1.077)
D [nvHa nyTn ToKa yTeukn no Bo3, MM 16:00
: v T AYXY | (aoitm)|  (0.629)
MAPKUPOBKA NMPUMEYAHMUE

TBM 773 1600 28 A2 (3 C4
1 2 3 4 5 6 7

1. BbICTpOAENCTBYIOLMIN UMIMTYNIbCHBIN TUPUCTOP

2. KOHCTpYKTMBHOE MCMOSHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A

4. Knacc no Hanps»XeHuio

5. Kputnueckas CKOpoCTb HapacTaHMs HanpshkKeHus B
3aKPbITOM COCTOSIHUU

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

7. 'pyrina no BpeMeHn BKJIOYEHNS

8. Knumatudyeckoe ncnonHeHue no NOCT 15150: ¥YXJ12, T2

Xz
8

) KpuTnueckas ckopoCTb HapacTaHUsl HanpsHKeHUs B
3aKPbITOM COCTOSIHUM

(dup/dt)erit, B/Mkc

1000 | 1600 | 2000 | 2500

2 BpeMs BKIOUYEHUS

3 Bpems BbiktoueHuns (dup/dt=50 B/Mkc

50.0

tq, MKC 63.0




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.F1

114,541 14,508/
max #107 (4,213) DA
280 (3 1.9) DIA .
=
Q
S -
:H | S
= : St
R W
= L N
= | :
mal T J
235 10138) DA g
both sides NS
o
280 (3 149) DA
710276/
213 100571 O/A

475 107187)

218 (0071 DA

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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0o

0.001

Transient thermal impedance -ijc, KA

0.0001 |-

(0.00001 1
0.0001

Puc. 2 — lMNMepexoaHoe Tensi0Boe CONPOTUBJ/IEHUE

AHanuUTM4eckas 3aBUCMMOCTb NEepPEXOAHOro Ten/I0BOro CONPOTUBAEHUS Nepexos — Kopryc:

_t
T
ZthjC:; Ri(l_e )

loe i=1to n, n— 41cno CyMMUPYIOLWMXCS 3/1EMEHTOB.
t = NpoAOMKNTENBHOCTL MMMY/IbCHOrO HarpeBa B CeKyHAax.
Zwic = Tennosoe conpoTuBneHue 3a Bpems t.

pacyeTHble KO3 ULMEHTbI, NPUBEAEHHbIE B Tabnuue.

Ril Ti =

MOCTOSIHHBIN TOK, 1IBYCTOPOHHEE OXJTaXAEHNE

i 1 2 3 4 5 6
R, K/W 0.002286 0.002114 0.0003311 0.0007163 0.0001912 0.002861
Ty S 2.118 0.04237 0.002023 0.1607 0.0005657 1.277
MOCTOSIHHBIN TOK, OX/IaXKAEHWE CO CTOPOHbI aHOA

i 1 2 3 4 5 6
R, K/W 0.0109 0.004763 0.0007557 0.002278 0.0002742 0.0002673
Ty S 13.270 1.911 0.2725 0.04556 0.002662 0.0006884
MOCTOSIHHBIN TOK, OXNaXKAEHUE CO CTOPOHbI KaToAa

i 1 2 3 4 5 6
R, K/W 0.007262 0.004752 0.0007646 0.002283 0.0002732 0.0002688
Ty S 13.200 1.816 0.2756 0.04558 0.002679 0.0006907

Mopaenb nepexofHoro TenJioBoro CoONpoTuBsieHUs nepexoa - kopnyc (cMm. Puc. 2)
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TFI 7731600, 05-0ct2007

Tatal recovered charge -Q"_i, |_LC
=]

10*
Commutation rate - difdt, Nps

Puc. 3 — MakcMManbHbIA MHTErpasnbHbiA 3apsaa 06paTHOro BOCCTaHOBNEHUA, Qv

uc

"

=

TFFFI1600, 0F-0ct-2007

Recovered charge -Q_,

10°
Commutation rate - di/dt, A/pus

Puc. 4 — MakcuManbHbI 3apsag o6paTHoro BoccraHoBneHus, Q.. (no FOCT 24461, xopaa 50%)
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g
<
i
;; i
&
o Pl i
10" 10 ] o
Commutation rate - di/dt, A/ps
Puc. 5 — MakcuManbHbli 06paTHbI TOK BOCCTaHOBNEHUA, I,
o

Reverse recovery time -t _, us
"

TFIFT3-1600, 05-0ct-2007

=

10°
Commutation rate - di/dt, Alpus

Puc. 6 — MakcumanbHoe BpeMsi 06paTHOro BoccraHoBneHus, t.. (no FOCT 24461, xopaa 50%)
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TFIFF3-1800, 00-Ock2007

|
T

Reverse recovery energy per pulse -E

agt i i i i IR N i i i R T T B
10 10* 10
Commutation rate - di/dt, Afpus

Puc. 7 — DHeprusa o6paTHOro BOCCTaHOBJIEHUS 32 UMMYJ1bC

T 7731600, 05-Oct-2007

Energy per pulse - Etm’ J

Pulse width - tp, [T}

Puc. 8 — CymmapHas sHeprus notepb 0AHOro CMHyCoMAasibHOro MMnyJsibca Toka

2024-Non-22 v2.9 © Proton-Electrotex MHdopMauymoHHbii Jiuct TEN773-1600-28 CTpaHuua 9 us 19




F T, = 125°C
7 Ve = 067V

TFI773-1600, 05-Dct-2007

Energy per pulse - Emt‘ J

Pulse width - tp, Ws

Puc. 9 — CymmapHas 3Heprusi noTepb OAHOro CMUHYCoOMAasIbHOr0 MMNyJIbCa TOKa

TFIFP3-1600, 05-O0ct 2007

100% Duty Cycle

Dm

Frequency - f, Hz

Pulse width - tp, [T}

Puc. 10 — 3aBMCMMOCTb 4acCTOTbl CUMHYCcOoOMAaaJZibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU UMNYJ1IbCOB
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TFIFIZ1800, 05-Oct-2007

100% Duty Cycle

=

Frequency - f, Hz

Pulse width - tp, Ws

Puc. 11 — 3aBMCMMOCTb YacTOTbl CUHYCOMAAJ/IbHbIX UMMYJILCOB TOKa OT A/INTENIbHOCTU UMNYJ/IbCOB

3

0

Frequency - f, Hz

Pulse width - tp, [T}

Puc. 12 — 3aBUCMMOCTb 4YacCTOTbl CUMHYCcOoOMAaaJZibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU UMNYJ1IbCOB

2024-Non-22 v2.9 © Proton-Electrotex MHdopMauymoHHbii Jiuct TEN773-1600-28 cTpaHuua 11 u3 19




=

Frequency - f, Hz

Pulse width - tp, Ws

Puc. 13 — 3aBMCMMOCTb YacTOTbl CUHYCOMAAJ/IbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTHU

MMNyNbCOB

100% Duty Cycle

Vim

— 550
Te=55"C

di/dt= 100 A/us

TFI 7731600, 08-0ct-2007

Dm

Frequency - f, Hz

Pulse width - tp, [T}

Puc. 14 — 3aBUCMMOCTb 4acTOTbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMNYJ/1bCOB
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“[0% Duty Cycle

100% Duty Cycle

di/dt = 500 A/ps

=

Frequency - f, Hz

Pulse width - tp, Ws

Puc. 15— 3aBUCMMOCTb 4acTOTbl MPAMOYrOJIbHbIX UMMYJIbCOB TOKA OT A/ITEJ/IbHOCTU MMNYJIbCOB

~150% Duty Cycle

100% Duty Cycle

Te= 85°C
Vin <3V
di/dt= 100 A/us

=

Frequency - f, Hz

Pulse width - tp, [T}

Puc. 16 — 3aBUCMMOCTb 4acTOTbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMNYJ/1bCOB
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"~ 160% Duty Cycle di/dt = 100 A/ps i

TFIFF3-1800, 0802007

. ; : s ' [100% Duty Cycle

Dm

Frequency - f, Hz

Pulse width - tp, Ws

Puc. 17 — 3aBUCMMOCTb 4aCTOTbl NPSAMOYIOJIbHbIX MMNYJIbCOB TOKA OT AJINTENIbHOCTU UMNYJIbCOB

T, =125°C

di/dt = 100 A/ps

Energy per pulse - Etm’ J

Pulse width - tp, [T}

Puc. 18 — CyMmMapHas 3Heprus notepb O4HOMo NPSIMOYro/ibHOro MMMNyJ/ibCca ToKa
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T,=125°C
VoL, <3V
difdt = 500 A/ps

Energy per pulse - Emt‘ J

Pulse width - tp, Ws

Puc. 19 — CymMmapHas sHeprusi notepb OAHOro NpsiMoyrosibHOro MMnyJibca Toka

Te= 55°C
Vim < 067Vppn
di/dt= 100 A/us

. : : R : © [100% Duty Cycle

Dm

Frequency - f, Hz

Pulse width - tp, [T}

Puc. 20 — 3aBUCMMOCTb 4acTOTbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMNYJ/1bCOB

2024-Non-22 v2.9 © Proton-Electrotex MHdopMauymoHHbii Jiuct TEN773-1600-28 cTpaHuua 15 us 19




“[0% Duty Cycle

100% Duty Cycle

di/dt = 500 A/ps

=

Frequency - f, Hz

Pulse width - tp, Ws

Puc. 21 — 3aBUCMMOCTb 4aCTOTbl NPSAMOYIOJIbHbIX MMNYJIbCOB TOKA OT AJIMTE/IbHOCTU UMNYJIbCOB

100% Duty Cycle

Te= 85°C
Vim < 067Vppn
di/dt= 100 A/us

=

Frequency - f, Hz

Pulse width - tp, [T}

Puc. 22 — 3aBUCMMOCTb 4acTOTbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMNYJ/1bCOB

2024-UNon-22 v2.9 © Proton-Electrotex

MHdbopMaumoHHbIi Jiuct TBA77.

3-1600-28

cTpaHuua 16 us 19




0% Duty Cycle

difdt=500 Alps |}

TRIT73-1600, 08-0ct-2007

. : H N b i [100% Duty Cycle

Dm

Frequency - f, Hz

Pulse width - tp, Ws

Puc. 23 — 3aBUCMMOCTb 4aCTOTbl NPSAMOYIOJIbHbIX MMNYJIbCOB TOKA OT AJINTE/IbHOCTU UMMNYJ1IbCOB

T, =125°C

Vim = 0.67Vpon
di/dt = 100 A/ps

TEITF31600, 058-0ct-2007

Energy per pulse - Etm’ J
=]

Pulse width - tp, [T}

Puc. 24 — CyMmMapHas 3Heprus notepb O4HOMro NPsIMOYro/ibHOro MMMyJibca Toka
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