MPOTOH-3JIEKTPOTEKC

BbricTpOaEHCTBYIOIIIMNT
Huskune AONHaMU4YECKHNE NnoTepu p }1 y m

Manblil 3apsia 06paTHOrO BOCCTaHOBNEHMS UmnyabcHblil Tupucrop

Pa3BeTB/IEHHbIV YNPABASIOWMI 3NEKTPOA, [N1s Tuno TBENU173-2000-12
BbICOKMX CKOPOCTEN HapacTaHus Toka

CpeaHuit NpsiMoi TOK Itav 2000 A
MoBTOpsIOLLEECS NMMNYSIBCHOE HANPsXXEHVE B U
3aKPbITOM COCTOSIHWM DRM 1000 = 1200 B
MoBToOpsitoeecss nMnynbcHoe obpaTHoe HanpsikeHne | Ugpm
BpeMs BbIKTOUEHNS tq 10.0, 12.5, 16.0, 20.0 MKc
Uprm, Urrm, B 1000 1100 1200
Knacc no Hanps»eHuo 10 11 12
T;, °C - 60 + 125
NPEJAEJBHO JOITYCTUMBIE 3BHAYEHUS TAPAMETPOB
O603HaYeHne U HaMMeHOBaHWE NapaMeTpa ME3‘E;. 3HayeHue YcnoBsus nsmepeHns
MapameTpbl B NpoBoOASILIEM COCTOSSHUMN
2000 T.=89 °C; OBYXCTOpPOHHEE OXNAXAEHME;
Lrav CpeaHuii TOK B OTKPbITOM COCTOSIHUM A 3390 T.=55 °C; nBYXCTOpPOHHee oxnaxaeHue;
180 3n. rpaa. cuHyc; 50 'y
I [lefACTBYIOLLMIA TOK B OTKPbITOM A 3140 T.=89 °C; AByXCTOpOHHee oxJlaXaeHue;
TRMS .
COCTOSIHUU 180 3n. rpaa. cuHyc; 50 Ny
180 3n. rpaa. cvHyc;
t,=10 MC; eaANHUYHBII
48.5 Ti=T; max nmnynec; Up=Ur=0 B;
56.0 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B, ter=50
. MKC; dig/dt=1 A/mMKC
Lrsm YAapHbIY TOK B OTKPbITOM COCTOSIHUM KA 180 3. rpan, CHHYC:
t,=8.3 MC; eaAnHNYHbII
51.0 Ti=T; max nmnynec; Up=Ur=0 B;
59.0 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; eaAnHUYHBII
11700 Ti=Tymax | MMAYNbC; Up=Ur=0 B;
15600 T;=25 °C | MnynbC ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
) . > 13 MKC; dig/dt=1 A/MKC
It 3awunTHbIA hakTop Ac10 180 1. rpag, CUHYC;
t,=8.3 MC; eaAnHUYHBII
10700 Ti=Timax | MMNyNbC; Up=Ur=0 B;
14400 T;=25 °C | Umnynbc ynpasneHus:
IG=IFGM; Us=20 B, ter=50
MKC; dig/dt=1 A/Mkc

2018-Asr-31 v1.6 © Proton-Electrotex MHdopMaumoHHbii Jiuct TBM173-2000-12 cTpaHuua 1 u3 20




Bnokupyowme napamMmeTpbl

MoBTOpsitOLLIEECS UMMNYSIbCHOE T T <o
obpaTHoe HanpsxeHne 1 , s T ame _

Uprm, Urrm MOBTOPSIOLLIEECS! UMY IbCHOE B 1000+1200 | 180 3n. rpaa. cuHyc; 50 uy;
HarpsiXeHWe B 3aKPbITOM COCTOSIHWM YNPaBNEHNE pasoMKHYTO
HenoBTopsitoLieecs MMMNybCHOE )
obpaTHOE HanpsXXeHWe Timn< Ty <Tjma .

Ubsm, Ursm HENOBTOPSIOLLIEECS UMY/LCHOE B 1100+1300 | 180 3n. rpaa. CUHYC; €ANHNYHBIN
HanpsHXeHWE B 3aKPbITOM COCTOSIHWM UMMYNIbC; YNPABNIEHNE PasOMKHYTO

Us. U MocTosiHHOe obpaTHOEe U NOCTOSIHHOE B 0.6'Uprm T5=T; max;

br =R npAMOe HanpskeHne 0.6Ursm | ynpaBneHne pa3oMKHYTO

MapameTpbl ynpassneHus

Lo MakcuMasbHbIi NPSIMON TOK A 10
ynpaBfieHust T=T.

MakcuManbHoe obpaTHoe e

Urem B 5
HanpshXeHWe yrnpaBneHus

P MakcuMManbHasi pacceMBaeMas BT 8 T;=T; max AN NOCTOSHHOrO TOKA

¢ MOLLHOCTb MO YNpaBfieHMIo yrpaBfieHusi
MapamMeTpbl nepeksIroyYeHust
Tj=Tj max; UD=0.67'UDRM;
KpuTnyeckas CKOpoCTb HapacTaHusi =2 T
(dir/dt)et | TOKa B OTKPLITOM COCTOSHUM A/MKC 2500 I/Iranyn;évglnpasnemw =2 A Ue=20 B:
— . 16— ; YG— 12
(F=1Hz) tep=50 MKc; dig/dt=2 A/MKc

TennoBble NapaMeTpbl

Tetg TeMmnepaTypa XpaHeHus °C - 6050

T; TeMnepaTypa p-n nepexoaa °C -60 + 125

MexaHnuyeckue napamMeTpbl

F MoHTaxHoe ycunue KH 40.0+50.0

3 VeKoDeHHe M/C 50 B He 3a)kaTOM COCTOSAHWM

P 100 B 3axxaToM cocTosiHUK
XAPAKTEPUCTUKHA
0O603Ha4eHne N HauMeHoOBaHWE XapaKTEPUCTUKK ME:-;C:/; 3HayeHune YcnoBsusi UsMepeHus
XapakTepucTUKu B NPOBOASALLEM COCTOSSHUM
U MMnynbcHOe HanpshkeHue B B 1.55 T;=T; max; Im=4000 A
™ OTKPbITOM COCTOSIHUM, MaKC 2.15 T;=25 °C; Im=6280 A
Ur(ro) [MoporoBoe HanpshXeHne, Makc B 1.40 T=T. .
j— Tjmaxy

r [VHaMnuyeckoe ConpoTMBIEHNE B MOM 0.08 0.5 7 Iy < Ir < 1.5 7t Iray

OTKPbITOM COCTOSIHWUW, MaKC
T;=25 °C;

I Tok yaep»aHus, MaKc MA 1000 U]D=12 B: ynpaBneHve pasoMKHyTo

Bnokupyowme XxapakTepucTukm
MoBTOPSIIOLUMINCS MMNYbCHBIN

Lo T 06paTHbIi TOK U MOBTOPSIOLLMIACS VA 300 Ti=T; max;

DRMy ZRRI MMMY/IbCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Uram
COCTOSIHMM, MaKC

(dun/db)er KpuTnyeckas CKOpoCTb HapacCTaHus B/MKC 200, 320, | T5=T;max;

PIFEt | HanpspkeHust B 3aKPbITOM COCTOSIHNY 500, 1000 | Up=0.67"Uprm; YNpaBaeHne pasoMKHYTO

2018-Aer-31 v1.6 © Proton-Electrotex

MHdopMaumoHHbii Jiuct TBM173-2000-12

cTpaHuua 2 u3 20




XapaKTepuCcTUKM ynpaBJieHus

OTNMpaIoLLEe NOCTOSIHHOE 5.00 T= Tymin
Uer H;-II'-IMFFI))KGI-I;LI;G nn aTBJ'?eI-'HHVIFI MaKc B 3.00 T=25°C
P v ' 200 | T=Tyma | W0=12B =3 A;
500 T=T MOCTOSIHHBIN TOK
OTNMpaoLWMI NOCTOSAHHBIN TOK oo ynpasJieHus
Ler npaeneHns, Makc MA 300 T=25°C
Y ' 200 Ti= Tjmax
Ueo HeoTnupatoLee nocTosiHHoe B 0.35 T=T o
HanpshKeHve yrnpaBneHusl, MUH
H o < UD=0.67'UDRM;
Lep COTMVIPAIOLLIN MOCTOAHHEIN TOK MA 15.00 MOCTOSIHHBIN TOK ynpaBneHus

yNpaBneHusi, MUH

AnHaMuuyeckne XxapaKTepucTuKmn

ta BpeMs 3aepXXku BKITIOYEHUS, MaKC MKC 0.78 T;=25 °C; Up=600 B; Liu=Irav;
di/dt=200 A/mMkc;

toe BpeMs BktoueHus? MKC 12?5%’ 23%%’ Mmnynbc ynpaenenus: Is=2 A; Us=20 B;
e ter=50 MKc; dig/dt=2 A/mMKkc
10.0, 12.5, dup/dt=50 B/mkc; TJ:=TJ' max; Iv= Iray;
3) 16.0, 20.0 dir/dt=-10 A/MKC;
tq BpeMs BbIKTOUEHNS MKC - :
12.5,16.0, | 4 /462200 B/mkc: Ur=100 B;
20.0, 25.0 | AUe/dt=200 B/MKS; | 15=0.67Upmw
Q 3apsia 06paTHOro BOCCTAHOBIIEHMS, MK 220
MaKC
BpeMsi 06paTHOrO BOCCTaHOBIEHMS T=Timarg Im= Tray;
tr ! MKC 3.8 dir/dt=-50 A/mMKC ;
MaKC
Ur=100 B
Tok 06paTHOro BOCCTAaHOB/EHMS,
IrrM A 115
MaKC
TennoBble XapaKTEepPUCTUKH
Rinic 0.0100 AByxcropoHHee
OXNaXaeHve
Reen TennoBoe CONpoOTMBAEHUE p-N °C/BT 0.0220 MocTosiHHLIN | OxnaxxaeHue co
Mepexoa-Kopnyc, MaKc TOK CTOPOHbI aHoAa
Rthjc—K 0.0180 OxnaxaeHue co
CTOPOHbI KaToaa
Re TennoBoe CONpOTUBNIEHNE KOPMYC- °C/BT 0.0020 OCTOSHHbII TOK

oxnagnTenb, MakC

MexaHnuyecKkne XxapaKTepucTukm

w Macca, Tvn r 1600
D [nvHa nyTn TOoKa yTeyku no MM 55.13
s MOBEPXHOCTK (monm)|  (2.170)
D [nunHa NyTn ToKa YTEUKU MO BO3AYX MM 25.10
: YT yT AYXY | (movim)|  (0.988)
MAPKUPOBKA NMPUMEYMAHUE
TBM 173 2000 12 A2 A4 A4 YXA2 | P KpuTuyeckasl CKOpOCTb HapacTaHUs HanpshkeHWs B
1 2 3 4 5 6 7 8 3aKpbITOM COCTOSIHUM
1. BbICTPOAEICTBYIOLNIA UMMYNbCHBIA TUPUCTOP O6osHaueHve rpynnbl P2 K2 E2 A2
2. KOHCTPYKTUBHOE MCMOJTHEHME (dup/dt)cit, B/MKC 200 | 320 500 | 1000
3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A 2
4. Knacc rno HanpskeHuio Bpems BrtoveHus
5. KpuUTryeckas CKopoCcTb HapacTaHUs HanpshKeHus B O6o3HayeHue rpynnbl T4 P4 M4 K4
3aKPbITOM COCTOSHUU tot, MKC 1.60 | 2.00 | 2.50 | 3.20
6. 'pynna no BpemMeHu BbikoHeHus (dup/dt=50 B/MKc)
7. 'pyrina no BpeMeHn BKIIIOYEHUS % Bpems BblktoueHnst (dup/dt=50 B/MKc
8. KnumaTtunueckoe ncnonHenune rno NOCT 15150: YXN2, T2 O6o3HayeHune rpynnbl A4 X3 T3 P3
tq, MKC 10.0 | 12.5 | 16.0 | 20.0




FABAPUTHbLIE PASMEPbI

Twun kopnyca: T.F5

=
= max B111 (4.370) DI
| , #75 (2.953) i .
3 5' o Erl
= - C ! b 3
S - I 5 =2
=5 i
— j T C —
< C I y &
= ») I T =
- — 2
I
935 (6.158) 0 &)
both sides =)
1
#75 (2.955) o1
7 (0.276)
28{07) A

9.3 (0.051)

Bce pa3mepbl B MUnnMeTpax (AtoriMax)

Copepykallascs 3aecb MHbopMauums aBnsieTcs KoHdUAEHUMaNbHOM U HaXOAWUTCS NMOA 3aLUMTON aBTOPCKMX NpaB.
B uHTepecax ynyulieHus kavectsa npoaykummn, AO «IpoTOH-INEeKTPOTEKC» OCTaBNSET 3a CO60M NPaBoO M3MEHSITb MH(OPMALIMOHHLIE NUCTLI 6e3

YBEAOMNIEHUA.
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1.5
On-state voltage - Vo, v

Puc. 1 — BonbT — aMnepHasi XxapaKTepucTUKa B OTKPbITOM COCTOSIHUM

AHanuTnyeckas d)YHKLI,MFI BOJIbT — aMnepHoﬁ XapaKTEPUCTUKN B OTKPbITOM COCTOAHUN

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

©
4
S| 3|
B E-|2|vlm
ol N[O
SF|o|dN|x|wn
ol ||e|N|wn
=4~ 22|
MTIOOO
e}
T
]

O[O
59 R0 S
S M| T|Mm|n

AN|©O|(ov| o
.m.__oolld.
B R elo|Q
8- |o|lo|o
¥

<mmoAQ

(cm. Puc. 1)

N XapaKTEPUCTUKN B OTKPbITOM COCTOSSHUMU

v

Mopenb BOIbT — aMNEepPHO
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0.1

0.01

0.001

Transient thermal impedance -Z“]jc, pnny

0.0001

0.00001

0.0001

____________

——————

_______

--r

TRHATI-2000, 17-Nav-2006

......

________________

............

.........

0m

01
Time-t, 5

Puc. 2 — lNepexoaHoe Tenji0BOEe CONMPOTUBJIEHUE

AHanuUTM4yeckas 3aBUCMMOCTb MNepexoaHOro Ten0BOro CONpoTUBAEHUS Nepexos — KOopryc:

t
n _
_ _ T
Z e = E R|1-e
i=1

foe i=1to n, n—4nCcNo CyMMUPYHOLLMXCS 3IEMEHTOB.
t = NpoaoMKNTENBHOCTb MMMYNBCHOrO HarpeBa B CEKyHAax.
Zwic = Tennosoe conpoTuBneHne 3a Bpems t.
R;, Ti = pacyeTHble K03 duUmMeHTbl, NprBeaeHHble B Tabnuvue.

MOCTOSIHHBIN TOK, ABYCTOPOHHEE OXNIaXAeHWe

i 1 2 3 4 5 6
R, K/W 0.003054 0.003837 0.0001485 0.0006018 0.0002764 0.002082
Ty S 2.028 0.7732 0.003752 0.1565 0.0004466 1.159
MOCTOSIHHBIN TOK, OXNAXXAEHUE CO CTOPOHbI KaToaa
i 1 2 3 4 5 6
R, K/W 0.008203 0.004721 0.0005511 0.004149 0.0001517 0.0002765
Ty S 13.270 1.846 0.3452 0.08009 0.003842 0.0004459
MOCTOSIHHBIN TOK, OXNAXXAEHUE CO CTOPOHbI aHoAa
i 1 2 3 4 5 6
R, K/W 0.01242 0.004757 0.0005342 0.004113 0.0001512 0.0002756
Tiy S 13.320 1.920 0.3056 0.07985 0.003773 0.0004446

Mopaenb nepexoAHOro TenJi0Boro CONpPoTuBIeHNs nepexoa - kopnyc (cm. Puc. 2)
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Gate trigger current - lop, A

BonbT — aMnepHasi xapaKkTepucTMKa Lienu ynpassieHus

x|

to T
Puc. 3

jmin

T. from T,

A 7 - aBeyos saB ajeg A aBeyoa ajeg

cTpaHuua 7 u3 20

G’A

Gate current - |

- BonbT — aMnepHas XxapaKTepucTuKa Lienu ynpassieHUs1 — KpUBbl€ MOLLHOCTH
MHbopMaumoHHbii Jinct TB173-2000-12

Puc. 4
2018-ABr-31 v1.6 © Proton-Electrotex




FO0Z-NON-L L VOOTELL L

1000

]

]

1

Cormrutation rate - difdt, Afus

10000

1000
100
10

M " - aBieys paiaanaan jejog

6paTHOro BOCCTaHOBJIEHUSA, Q:-i

v

A MHTErpasnbHbIi 3apsg o

Puc. 5 — MakcuMmasbHbl

OOT-NONL L VGOZEL LIS

T
'
'
-
i
i
i
i
i
i
i
_
i
'
'
-r-
'
'
'
'
'

L

om Yo - afieya paianoaay

1000

0

10
Cormrmutation rate - difdt, Ajus

10

Puc. 6 — MakcuManbHbIi 3apsag 06paTHOro BocctaHoBneHus, Q.. (mo FOCT 24461, xopaa 25%)
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AOOT-AOM-L L VOOTELL IL

1000

T
'
'

+
'
'

Irm
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1

0
Commutation rate - difdt, Afps

Puc. 7 — MakcuManbHbIii TOK 06paTHOro BOCCTAaHOBJIEHMS,

10

10

1000
100

Ju T .M
ki |- dauna Alaanaal EEIERER] -1 1-aull Aaanoal aslaagy

1000
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100
ommutation rate - difdt, A/ps

C
MHbopMaumoHHbii Jinet TB173-2000-12

o

1

Puc. 8 — MakcumanbHoe BpeMsi 06paTHOro BoccraHoBneHus, t.. (no FOCT 24461, xopaa 25%)
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1000
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it
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100

Cornrmutation rate

DHeprus 06paTHOro BOCCTaHOBJIEHMS 32 UMNYJ1bC
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0

1]
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1
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Fulse width - tp, K

Puc. 10 — CymMmapHas sHeprusi notepb OAHOro CUHYCOMAANbHOIro UMIyJibca TOKa
MHbopMaumoHHbii Jinct TB173-2000-12
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GOOZ-AONLL DOOZELL VL

T
i
-

th s

Pulse width -

P

3 _a5ind Jad ABiaug

Puc. 11 — CyMMapHas 3Heprusi norepb 0A4HOro CUHyCoMAaasibHOro MMNyJsibca ToKa

OOZ-NONL L BOOZELL 1L

T
I
-

ZH ‘} - Aquanbaly

WS

tlr’
3aBMCUMOCTb 4YacCTOThbl CMHYcouaaJZibHbIX UMNYJIbCOB TOKa OT AJ/INTEJIbHOCTU UMNYJ1IbCOB

Pulse width

12 -

Puc.
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S00Z-A0~4 b DO0TEL L I

IH ‘} - Aquanhaly

Pulse width - t", Ws

3aBMCMMOCTb YacTOThl CUMHYCcoOMAaaJibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU UMNYJ1IbCOB

13 -

Puc.

SO0Z-AON~ L DAOZEL L I

100% Duty Cycle

ZH % - fauanbalg

s

- tp’

3aBMCUMOCTb HacCTOTbl CUHycOMAaNbHbIX UMMNY/IbCOB TOKa OT AJIMTENIbHOCTU UMIYJIbLCOB

Fulse width

14 -

Puc.
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SOOZ-AONE L DO0ZEL L I

ZH ‘) - Aduanbalyg

WS

- tp’

3aBMCMMOCTb YacTOThl CUMHYCcoOMAaaJibHbIX UMNYJIbCOB TOKa OT AJ/INTEJ/IbHOCTU UMNYJ1IbCOB

Pulse width

15 -

Puc.

SO0Z-NON~ L DB0ZELL 1L

=100 A/ps

di/dt

IH ‘} - Aauanbalg

R tp’ s
3aBMCUMOCTb YacTOThbl NpPAMOYIroJibHbiX UMMYJIbCOB TOKa OT A4JZIUTEJ/IbHOCTU MMNYJ1bCOB

Pulse width

16 -

Puc.
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T
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Kauanbalyg

R tp’ s
3aBMCUMMOCTb HacCTOThl NPAMOYroJibHbIX UMNYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMINYJ/1bCOB

Pulse width

17-

Puc.

Q00Z-H0N

£

V00 1L

rm

=100 Aips

di/dt

_[p, s

Pulze width

ZH Y4

Kauanbaly

3aBUCUMOCTb YacTOTbl MPSAMOYIrOJ/IbHbIX UMMYJILCOB TOKa OT A/INTENIbHOCTU UMNY/1bCOB

18 -

Puc.
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100% Duty Cycle

Fulse width - tp, WS
Pulse width - tp, Ws

us

=100 A/

3aBMCMMOCTb 4YacTOTbl NMPAMOYroJibHbIX UMINYJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMNY/1bCOB

‘dt
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- CyMMapHaSI 3Heprusa noTepb oAHOro NpsAMoyroJsZibHoro MMnyJibCa Toka
MHbopMaumoHHbii Jinct TB173-2000-12
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Pulse width - tp,

r
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asind 1ad fB1aug

CyMMapHas 3Heprusi noTepb OAHOro NPSIMOYroJ/ibHOro MMMNyJsibca Toka

21 -

Puc.

SOOZ-AONL L DOOZELL 1L

di/dt = 100 A/ps

100% Duty Cycle

zZH )

Aauanbalg

ty o
3aBMCUMMOCTb 4YacCTOTbl NnpsAMOYroJibHbiX UMNyJ1bCOB TOKa OT AJZINTE€J/IbHOCTU UMITYJ/IbCOB

Pulse width -

22 —

Puc.
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_tp’ S

Pulse width

24

Aauanbalg

3aBMCMMOCTb 4YacCTOTbl NpAMOYIroJibHbiX UMNyJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMINY/TbCOB

23 -

Pwuc.
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ZH ‘) - Aouanbal g

Pulse width - tp, s

3aBUCUMOCTb YacTOTbl MPSAMOYIrOJiIbHbIX UMMYJILCOB TOKA OT AJINTENIbHOCTU UMNYJ/1bCOB
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100% Duty Cycle
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fauanbaig

Fulse width - tp, s

10°

0

1

3aBMCMMOCTb 4YacCTOTbl NpAMOYIroJibHbiX UMNyJ1bCOB TOKa OT AJZINTEJ/IbHOCTU UMINY/TbCOB
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Pulze width - tp, s

— CyMMapHasi Heprus norepb 0AHOro NPSMOYroJibHOro UMMnyJsibca Toka
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