Hu3kune aMHaMmmnyeckmne notepu
Manbil 3apsa 06paTHOro BOCCTaHOBMIEHUS

Pa3BeTBNEHHbIN YNPABNKOWNIA 3NEKTPOA ANst

BbICOKMX CKOPOCTEN HAapacTaHUsi TOKa

MPOTOH-IJIEKTPOTEKC

bbicTpoaAeCTBYOLIUA

Nvnyascubiii Tupucrop

Tun TbHU873-1600-40

CpeaHuit NpsiMoit TOK Itav 1600 A
MoBTOpstOLLEEC UMMNYSIbCHOE HaMnpsiXKeHWe B U

3aKpPbITOM COCTOSAHUM 3800...4000 B
MoBTOpstOLEECS MMNYNbCHOE 06pPaTHOE HanpsHXeHue Urrm

BpeMs BbIKITHOUEHNS t, 125 Mkc

Uorm, Urem, B 3800 4000
Knacc no HanpsxeHuio 38 40
T;, °C —60...+125

IMPEAEJBHO JOITYCTUMBIE 3HAYEHUSA TIAPAMETPOB

O603HayveHne 1 HaMMeHOBaHWE NapaMeTpa VIEBLI:‘/; 3HauyeHue YcnoBsus namepeHns
MapameTpbl B npoBoASiLEM COCTOSSHUMN
1600 Tc=90 °C; oBYXCTOpPOHHEE OXNaXAEHME;
1759 =85 °C: .
Lrav CpefHWi1 TOK B OTKPbITOM COCTOSIHWM A 2564 %zgg °(C:: zzigggg:::: giﬁ:ﬁ::::;
180 an. rpag. cuHyc; 50 'y
[eACTBYIOLLMIA TOK B OTKPbITOM T.=90 °C; ABYXCTOPOHHEE OX/IaXAEHUE;
Lirms A 2512 .
COCTOSIHUM 180 3n. rpaa. cuHyc; 50 'y
180 3n. rpaa. cvHyc;
t,=10 MC; eANHUYHBII
34.0 Ti=Timax | UMNynbc; Up=Ur=0 B;
39.0 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B; ter=50
. MKC; dig/dt=1 A/MKC
Lrsm YaapHbIM TOK B OTKPbITOM COCTOSIHUM KA 180 311, FpaA. CHHYC:
t,=8.3 MC; eaAnHNYHbII
36.0 Ti=T; max nmnynec; Up=Ur=0 B;
41.0 T;=25 °C | IMnynbC ynpasneHus:
Ie=TIrem; Us=20 B; ter=50
MKC; dig/dt=1 A/MKC
180 an. rpag. cuHyc;
t,=10 MC; eanHWUYHbI
5700 Ti=T; max nmnynbc; Up=Ur=0 B;
7600 T;=25 °C | Mnynbc ynpasneHus:
IG=IFGM; Us=20 B, tep=50
) . 2 i3 MKC; dig/dt=1 A/MKc
I‘t 3alWmnTHbIM hakTop Ac10 180 311, rpag, CHYC:
t,=8.3 MC; eaAnHNYHBII
5300 Ti=T; max nmnynec; Up=Ur=0 B;
6900 T;=25 °C | IMnynbc ynpaBneHus:
IG=IFGM; Us=20 B; ter=50
MKC; dic/dt=1 A/MKC
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Bnokupyowme napamMmeTpbl

MoBTOpsitOLLIEECS UMMNYSIbCHOE T T <Toos
obpaTHOe HanpskeHWe s T ame )
Ubrm, Ursm NOBTOPSIOLLIEECS UMY STbCHOE B 3800...4000 | 180 3n. rpaa. cuHyc; 50 u;
HanpskeHWe B 3aKPbITOM COCTOSIHWM YMNPaBNEHNE PasOMKHYTO
Ubsm, Ursm HETIOBTODSIOLLEECS UMY TCHOE B 3900...4100 | 180 an. r‘pan. CUHYC; eAUHNYHbIN
HanpsHKeHWE B 3aKPbITOM COCTOSIHWM VIMTYJIbC; YNPABNIEHNE PaSOMKHYTO
Us. U MocTosiHHOe 0bpaTHOE M MOCTOSIHHOE B 0.6'Uprm Ti=T; max;
or R npsIMoe HanpshKeHue 0.6Ure | ynpaBneHue pasoMKHyTO
MapameTpbl ynpaBsieHUsA
T MaKcManbHbIN NpSMO TOK A 10
ynpaBfieHust T=T.
MakcuMarnbHoe obpaTHoe o
Urem B 5
HanpshKeHWe yrnpaBneHus
P MakcuManbHasi paccemMBaeMas BT 3 Ti=T; max AN MOCTOSIHHOIO TOKA
¢ MOLLHOCTb MO YNpaBneHuio yrnpaBieHusi
MapameTpbl nepeksiroueHnst
Kputnyeckasi CKOpoCTb HapacTaHums Ti=T;jmax; Uo=0.67"Uprm; Irv=3200 A;
(div/dt)cit TOKA B OTKPbITOM COCTOSIHUM A/MKC 2000 Mmnynbc ynpaenenus: I6=2 A; Us=20 B;
(f=1 Hz) tep=50 MkC; dig/dt=2 A/MKC
TennosBble NnapaMeTpbl
Tetg TeMnepaTypa XpaHeHus °C —60...+50
T; TeMnepaTypa p-n nepexofa °C —-60...+125
MexaHuuyeckue napamerTpbl
F MoHTa)KHoe ycunune KH 40.0...50.0
a YckopeHue m/c? 50 B 3a)xaTOM COCTOAHUM
XAPAKTEPUCTHUKU
O603HaveHne 1 HaMeHOBaHME XapaKTEPUCTUKM VIEE;CI:‘/; 3HayeHune YcnoBus usmepeHust
XapaKTepucTMku B NPOBOASALLEM COCTOSSHUM
Un MMnynbcHOe HanpshkeHue B B 270 T,=25 °C; In=5024 A
OTKPbITOM COCTOSIHUW, MaKC
Ur(ro) MNMoporoBoe HanpsixeHue, Makc B 1.503 T=T. .
j= Timax,
r [vHaMnyeckoe conpoTMBEeHVE B MOM 0.272 0.5 7 Inay < Iy < 1.5 7t Iyay
OTKPbITOM COCTOSIHUW, MaKC
T;=25 °C;
I TOK yAepaHus, MaKC MA 1000 Up=12 B; ynpaBneHne pasoMKHyTO
Bnokupyrowme xapakTepMcTukm
MoBTOPSAOLWMIACA UMMYITBCHBIN
Lor I 06paTHbIM TOK U MOBTOPAOLLMIACS VA 300 T5=T; max;
DRIy ZRRM UMMYJIbCHBIM TOK B 3aKPbITOM Up=Uorw; Ur=Uran
COCTOSIHUM, MaKC
KpuTuueckas CkopoCcTb HapacTaHus 200, 320,
(dup/dt)c Hgl'lpﬂ)KeHVIﬂ B 3aF|)<pb|T0M P B/MKC >00, 1000, | T,=T; max;
ot A 1600, 2000, | Up=0.67-Uprm; YipaBneHne pasoMKHyTO
COCTOSIHUK™, MWH 2500

2020-ABr-25 v1.5 © Proton-Electrotex

MHbopMaumoHHbIv Jiuct TBU873-1600-40

cTpaHuua 2 u3 19




XapaKTepucTuKM ynpassieHUs

OTnuparoLLiee NOCTOSHHOE 3.00 1= Tymn
Uor TIVIPAIOLLEE MOCTOAHH B 3.00 | T,=25°C
HanpshXeHWe ynpaBneHus, Makc 1.50 T=T Up=12 B; I,=3 A;
. j j max o
=00 ToT MOCTOSIHHbIN TOK
OTNMpaoLLMii MOCTOSHHBINM TOK ™| ynpaBneHuns
Ter yrpaBnieHns, MaKc MA 300 Ti=25°C
! 150 T]= T] max
U HeoTnupatollee NOCTOSAHHOE B 035 T=T; o
HanpsXeHWe ynpaBneHus, MUH
H < < UD=O.67'UDRM;
Iep OTAVIPAIOLLNN NIOCTORRHBIN TOK MA 60.00 MOCTOSAHHbIN TOK YNpaBieHUs
ynpaBneHusi, MUH
AnHaMnuyecKkne xapakTepucTukm
toa BpeMs 3a4ep>XKu BKIIOUYEHUS, MaKC MKC 1.40 T;=25 °C; Up=1500 B; Itm=Irav;
4.00. 6.30 di/dt=200 A/mMKc;
tor Bpems BK/tOUEHUA?, MaKc MKC 8. 00’ 1'0 0’ Mmnynbc ynpaenenus: Is=2 A; Us=20 B;
e tep=50 MKc; dig/dt=2 A/MKC
125 dvo/dt=50 B/mkc; | 5= Timax; Im= Inay;
3) dir/dt=-10 A/MKc;
ty Bpems BblkntoueHMs®, Makc MKC - .
Ur=100 B;
160 dvp/dt=200 B/mkKc; Up=0.67Upgm
Q 3apsia 06paTHOro BOCCTAHOBIEHMS, MK 3000
MaKC
Bpems 06paTHOr0 BOCCTAHOB/EHMS Ti=Tymaxy Im= Toav;
tr ! MKC 14 dir/dt=-50 A/mMKC;
MaKC
Tok 06paTHOro BOCCTaHOBMEHUS Ur=100 B
Tom P ' A 430
MaKC
TensoBble XapaKTEPUCTUKH
Re 0.0085 [iByxcTopoHHee
e ' oxnaxaeHme
Regen TennoBoe ConpoTUB/IEHNE p-N °C/BT 0.0187 MocTosiHHbLIN | OxnaxxaeHve co
nepexoA-Kopnyc, MaKkc TOK CTOPOHbI aHoda
Rinjc-k 0.0153 OxnaxaeHue co
CTOPOHbI KaToaa
Rinek Teniosoe ConpoTuB/ieHue kopryc: °C/BT 0.0020 MOCTOSIHHbIN TOK
OXNaAnTENb, MAKC
MexaHUYeCcKne XapaKTepUCTUKH
w Macca, makc r 1210
D [nvHa nyTn ToKa yTeykun no MM 27.37
* MOBEPXHOCTK (monm)|  (1.077)
D [nvHa nyTn TOKa YTEYKKU Mo BO3 MM 16.00
: VT T AYXY | (mioiim)| (0.629)
MAPKUPOBKA NPUMEYAHMUE
------- ) Kputnyeckas CKOpoCTb HapacTaHUs! HampsKeHus B

TBU
1 2 3 4 5 6 7

1. BbICTpOAENCTBYIOLWMI UMMNYSIbCHBIA TUPUCTOP

2. KOHCTPYKTMBHOE UCMONHEHME

3. CpeaHuit TOK B OTKPbITOM COCTOSIHUM, A

4. Knacc no HanpspKeHuio

5. Kputnueckas ckopocTb HapacTaHus HanpshXeHusl B
3aKPbITOM COCTOSIHWM

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

7. [pynna no BpeMeHu BKIIOYEHUS

8. Knumatuyeckoe mcnosnHeHue no NOCT 15150: ¥YXJ12, T2

8

3aKpbITOM COCTOAHUN

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

2 BpeMs BKIOYEHUS

tor, MKC 4.00 6.30 8.00 10.0




FABAPUTHbLIE PASMEPbI

Tun kopnyca: T.F1

114,541 14,508/
max #107 (4,213) DA
280 (3 1.9) DIA .
=
Q
Q‘ L
:H | S
= : St
R _—
= L N
S | 3
mal T J
235 (0138) DA g
both sides NS
o
280 (3 149) DA
7100276
213 100571 O/A

475 107187)

218 (0071 DA

Bce pasMepbl B MUNMMETpax (aoriMax)

Conepxaliascs 34ecb MHGOpMaLMs SBISETCH KOHMOUAEHUMANMBHON U HAXOAMTCS MOA 3aLMTON aBTOPCKMX Mpas.
B MHTepecax y/yulleHns KkadecTsa npoaykumm, AO «MpoToH-INeKTPOTEKC» OCTAB/IAET 3a COB60M NPaBo U3MEHATb MHAOPMALIMOHHBIE NIUCTLI 6e3

yBEAOMNIEHUA.




Tok B OTKpbITOM cocTosHMM - 1, A

8000

7000

6000

5000

4000

3000

2000

1000

------------ 25°C | | |
125e¢c | A R
| w w ; // :
fffffff /
| // i i i
1 1,5 2 2,5 3 3I5

HanpseHne B OTKPbITOM COCTOSAHUM - UTM, B

Puc. 1 — BosbT - aMnepHasa XxapakKTepucTuKa B OTKPbITOM COCTOSIHUM

AHanuTnyeckast pyHKUMS BOSIbT — aMrNepHON XapakTePUCTUKN B OTKPbITOM COCTOSIHUM:

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

KoachduumeHTbl ans rpadmvka

Tj = 25°C Tj = Tj max
A | 1.47450812 1.05128932
B | 0.00039464 0.00029823
C | 0.19510255 0.09240769
D | -0.03481433 | -0.00650641

BonbT-aMnepHasi XapaKTepuCcTUKa B OTKPbITOM COCTOsIHUM (CM. Puc. 1).




Transient thermal impedance - Zlhjc’ kan

0.00001 !

01—

001 ——

TFIAT72-1600, Q5-Dec-2006

0.001 b——t

0.0001 ——t

0.0001

100

Puc. 2 — lMNMepexonHoe TernsioBoe CONpPoTUB/IeHne

AHanuTnyeckas 3aBMCUMOCTb MePEXOAHOro TEMI0BOro CONPOTUBNEHUS Nepexos — KOpnyc:

ZthjC:; Ri(l_e

loe i=1to n, n— 41cno CyMMUPYIOLWMXCS 3/1EMEHTOB.
t = NpoAOMKNTENBHOCTL MMMY/ILCHOrO Harpeea B CceKyHAaax.
Zwic = Tennosoe conpoTuBeHne 3a Bpems t.
R;, ©i = pacyeTHble KoapduLUmMeHTbl, NpuBeaeHHble B Tabnumue.

MOCTOSIHHbIN TOK, IBYCTOPOHHEE OX/IAXAEHNE

t
T

i 1 2 3 4 5 6
R, K/W 0.00007989 0.002973 0.0005936 0.000846 0.00005975 0.003948
Ty S 1.688 0.06219 0.002329 0.138 0.0003243 0.9533
MOCTOSAHHBIN TOK, OXNTAXXAEHUE CO CTOPOHbI aHOAA

i 1 2 3 4 5 6
R, K/W 0.01013 0.004062 0.0009401 0.002853 0.0005963 0.00005641
Ty S 9.747 1.058 0.1304 0.06179 0.002313 0.0003013
MOCTOSIHHBIN TOK, OXNaXKAEHUE CO CTOPOHbI KaToAa

i 1 2 3 4 5 6
R, K/W 0.006619 0.004034 0.0008595 0.002956 0.0005965 0.00005689
Ty S 9.744 1.025 0.1394 0.06237 0.002318 0.0003037

Mopaenb nepexofHoro TenJioBoro CoONpoTuBJIeHUs nepexoa - kopnyc (cMm. Puc. 2)
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Caornrnutation rate - difdt, Afus

Puc. 3 — MakcMManbHbIN MHTErpasibHbiA 3apsg 06paTHOro BocctaHoBNeHus, Q...

TFIA73-1600, 06-Dec-2008

S

Recovered charge -Q_, uC
=]

10 H H H H I I H H H H I R
10’ 1ot 10’
Cammutation rate - difdt, Afus

Puc. 4 — MakcuManbHbI 3apsag o6paTHoro BoccraHoBneHus, Q.. (no FOCT 24461, xopaa 25%)
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TFIA73-1800, 06-Dec-2008

A
m

)

—
]

Reverse recovery current -1

10 1 1 i 1 I N - 1 1 1 1 1 I
10 1 10
Commutation rate - difdt, Afws

Puc. 5 — MakcuManbHbIi TOK 06paTHOro BocctaHoBNeHus, Im

TFE73-1600, 08-Dec-2008

Reverse recavery time -t_, us
m
-
(]

"]D 1 1 1 1 1 1 1 1 : 1 1 1 1 1 1 1 1
10 10 10
Carnrnutation rate - difdt, Afus

Puc. 6 — MakcumanbHoe BpeMsi 06paTHOro BoccraHoBneHus, t.. (no FOCT 24461, xopaa 25%)
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S00Z-260-90 ‘DOLLLS L

r .hm_. asind tad Aflaua Alaandal aslaaay

L AfLs

di/dt,

Carnrutation rate

Puc. 7 — DHeprusa o6paTHOro BOCCTaHOBJIEHUS 32 UMMYJIbC

O0Z-280-90 DI TR AL

r .E«m_ - agind 1ad Aflaug

Pulse width - tp, Ws

Puc. 8 — CymMapHasi SHeprus notepb 04HOro CHHyCoMAaasibHOro MMNyJsibca Toka

cTpaHuua 9 u3 19
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FO0F-0090 POILELT L

P

_va«m_

- ag|nd 1ad Aflaug

ks

Pulse width

— CyMMapHas 3Heprusi notepb OAHOro CUHYCoMaasibHOro MUMNyJsibca TokKa

9

Puc.

O0Z-280-90 DI TR AL

100% Duty Cycle

ZH Y

Kauanbalg

e

'

Pulse width

3aBUCMMOCTb YaCTOTbl CUHYCOMAAJIbHbIX UMMYJIbCOB TOKa OT A/INTEJSIbHOCTU UMIYJILCOB

Puc. 10

cTpanuua 10 us 19
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O0F-0HT-90 OB ELR I

ZH ‘} - Aauanbaly

ks

Pulse width

3aBMCUMOCTb HaCTOTbl CUHYcOMAAaNbHbIX UMMY/IbCOB TOKa OT AJIUTENIbHOCTU UMIMYJIbLCOB

Puc. 11

O0Z-20-90 DOPLTLR 1L

100% Duty Cycle

ZH Y

Kauanbalg

s

Pulse width

3aBUCMMOCTb YaCTOTbl CUHYCOMAAJIbHbIX UMMYJIbCOB TOKa OT A/INTEJSIbHOCTU UMIYJILCOB

Puc. 12

cTpaHuua 11 u3 19
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'
'
A
'

100% Duty Cycle

TFIHE73-1600, 06-Dec-2006

—
[}

Frequency - f, Hz

Pulse width - lp, Ws

Puc. 13 — 3aBMCMMOCTb YacTOTbl CUHYCOMAAJ/IbHbIX UMMYJIbCOB TOKa OT A/INTENIbHOCTU UMNYJIbCOB

TEIE73-1800, 06-Dec-2006

—
o

Frequency - f, Hz

10 H I

Pulse width - tp, Ws

Puc. 14 — 3aBUCMMOCTb YacCTOTbl MPSAMOYroJibHbIX UMMYJIbCOB TOKa OT AJ/INTE/IbHOCTU UMNYJ1bCOB
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'
'
A
'

TFIE73-1600, 08-Dec-2006

—
[}

100% Duty Cycle

Frequency - f, Hz

Pulse width - lp, Ws

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

TEIG7 31800, 06-Dec-2006

—
o

Frequency - f, Hz

10 H I

Pulse width - tp, Ws

Puc. 16 — 3aBUCMMOCTb YacCTOTbl MPSAMOYroJibHbIX UMMYJIbCOB TOKA OT AJ/IUTE/IbHOCTHU

nMnynbCcoB
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ONZ-09T90 VOLELR IS

ZH ‘} - Aauanbaly

S s

%

Pulse width

3aBUCUMOCTb YacTOTbl MPSAMOYIrOJIbHbIX UMMYJILCOB TOKA OT A/INTENIbHOCTU UMNY/1bCOB

17 -

Puc.

O0Z-280-90 DI TR AL

di/dt = 100 A/ps

P

_«avm_

asind tad Aflaug

e

'

Pulse width

Puc. 18 — CymmapHas s3Heprusi norepb O4HOro NpsiMoyroJibHOro MMnyJibca Toka

cTpaHuua 14 us 19
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GO0Z-08F-90 009 LL8 1L

P

_va«m_ _

asind 1ad Aflaug

S s

%

Pulse width

19 — CyMmMapHas 3Heprusi noTepb OA4HOro NPSIMOYroJibHOro MMIyJibca TOKa

Puc.

S002-090-90 009LLL8 1AL

10t

100% Duty Cycle

10°

s

Pulse width

0
0

1

ZH °} - Aauanbaly

3aBMCUMMOCTb YacCTOTbl MPSAMOYroJibHbIX UMMNYJIbCOB TOKA OT AJ/IUTEIbHOCTU UMNYJIbCOB

Puc. 20

cTpaHuua 15 us 19
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A
'

100% Duty Cycle

TFI&73-1600, 06-Dec-2006

—
[}

Frequency - f, Hz

Pulse width - lp, Ws

Puc. 21 — 3aBUCMMOCTb YacTOTbl MPSAMOYIrOJ/iIbHbIX UMMYJILCOB TOKa OT AJINTENIbHOCTU UMNYJ/IbCOB

TFIET31600, 06-Dec-2006

—
o

Frequency - f, Hz

10 H I

Pulse width - tp, Ws

Puc. 22 — 3aBUCMMOCTb YaCTOTbl MPSAMOYroJibHbIX UMMYJIbCOB TOKA OT AJ/INTE/IbHOCTHU

nMnynbCoB
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A
'

100% Duty Cycle

TFIHE73-1600, 06-Dec-2006

—
[}

Frequency - f, Hz

Pulse width - lp, Ws

Puc. 23 — 3aBUCMMOCTb 4aCTOTbl NPSAMOYrOJibHbIX MMNYJIbCOB TOKA OT AJINTEJIbHOCTH

MMNYNbCOB

10

- Ti =125°C
1 Vim = 067Vpom
di/dt = 100 A/ps

r

—
o
a

TEIGT3-1600, 06-Dec-2006

Energy per pulse - Etot’ J

=
D_.

10 H I

Pulse width - tp, Ws

Puc. 24 — CyMmMapHasi SJHeprua notepb ofiHOro NPSAMOYroJibHOro MUMnyJsibca Toka
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O0Z-280-90 DOHLELR IL

r

.E«m_ - asind Jad Afilaug

1s

Pulse width - lp

Puc. 25 — CyMMapHas 3Hepruvs notepb OQHOro NpsiMOyroJ/ibHOro UMMyJibca ToKa

100

, 25-ABr-2020

TEW873-1600

5°C

2, Wi 3,1 — dobied niaHimmeg

wi ST — MMHB0150D WoLIadML0 8 Mol yiaHdelr

100

10

AnutenbHoCcTb uMnynbca — t

, MC

p

Puc. 26 — MakcuMasnbHble yaapHbie 1 It XxapakTepucTukm

cTpaHuua 18 us 19
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v ‘"1 — MMHB01200 WoLIadvLO 8 oL yiaHdetrk

100

10
Konnuectso uMnynscoB — n

P

Puc. 27 — 3aBMCMMOCTb AONYCTUMOI aMMIUTYAbl YAAPHOIr0 TOKa OT YMC/1a MMMYJIbCOB
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