)
TAMRA

4DUCH1016xFA2 Datasheet

3-Level IGBTH”7—MZ1/x2 =yt 4DUC51016xFA2

W=

F—RZA/2=yk 4DUC51016xFA2IE, B T EMAIGBT/NU—ETa—IL
4MBI900VB-120RA-50 BIZEKESN=I 7 IRF ¥ U RILTF—ZANTT,
COT—MTANIZYNZ(F, #FTDC / DCOVN—2EF—MNSATRENMEEH SN TNET,
IGBT/NT—EL 2 —I)LIZR IR TICIZFEAAIRETT,

BER

-3-LevelA v N—ABEICRE

|IGBT/XO—FET a—JL 4MBI900VB-120RA-50(F L+ E4%) DEN{EIC

' —KEBE  +15V/-10V

B —MEF(T1,T4) - +3.9Q/-1.0Q(TYP)
AP —NEF(T2,T73) : +2.7Q/-15Q(TYP)
SEAERHERE - 10V(TYP)

A=A (##gFEIDC/DCaV N—4, F— M T EEEWNE)

EFEBRER120F)D=6. AEVE—R/A XIZBRL
"BEIEE : #9130ns(typ)
F—MRZATEIREOMGEEIE TV —2E R

-#E#%EE - AC5000V

M IERE(ZRR /A mE) - 14mm/14mm
-DC/DCaV/N—RAHEE : 13~28V

‘RSANERANERE :

13~28V

EEAANEE : 3.3V~15V or 15V
- BEFF#DC/DCaV/N—5)
BEF#E(DC/DCaV/N—4)
-DESATREMBE(S—MZATEIEE/T1,T4DH)

N INI—2 F THEBE(T—MZA T EIEE/T1,TADH)

T —IVMES DR —h T TEIES)

KB EREENERL I BE(UVLO) (S — T/ T [E )
-UL508(file no.E243511) (DC/DC converter®+)

-UL1741,UL508, IEC62109-1, EN50178 #E# (IEC 60664~ 1IZ2EHL=58{b )

WAz

BEEMBRA Y /N—R, NJ)—aVT 4237, ete--

RE

W RIER
Part number Signal input voltage|]  Active clamp Status
4DUC51016CFA2 3.3 to 15V None Active
4DUC51016DFA2 15V None Sample
1/ 12 TAMURA CORPORATION TMRDM0O032JP

Rev.1.01 Jan, 2021



-

TA/MY A 4DUCH1016xFA2 Datasheet
[ Eaol
4DUGC/4DUD series for T-Type Power module
15
cNtOIf P
A 51 Q |
15y [ 1,3 VIN+ TIC5 Q |
24V T | '
2,4 VIN- 4! | |
T1G 4 ? :
TIE 3 e |
L1157 vee | |
—1 | 6,8 GND | |
\ 9 ALM 7,:\ :
| 10 GND T2G 7 |
0&3.3V-15V e ToE 6 65 | |
1 [ 12 GND | |
03.3V-15V 13N : ..-E;j:ﬁ._? 116
— | 14 GND
- |
0e3.3V_15Y 15 IN2 T3G 11 14 ] |
¢+ | 16 GND T3E 10 O |
0&3.3V-15V 10
17 IN1 [ ..—dl>
+1 | 186nD | ‘ | 12
| 20 GND T4G 2 O |
T4E 1 10 '
CN102_| J\ :
1 TH1 TH 8 8T @ :
2 TH2 TH9 90 I
- [ S |
13
W i F 46
CN101 : RA-H201SD (JST), 71922-120LF (FCI) or PS-20PE-D4LT2-M1E (JAE)
PinNo.| ¥R FEHE PinNo| ¥R FEHE
1 | VIN(+) |DC/DCav/N—A A HERHF(+) 2 | VIN(-) |DC/DCayv/N—% A HEREImF(-)
3 | VIN(+) |DC/DCav/N—H A AEEHHF(+) 4 | VIN(-) |DC/DCavN—A2A HEREHF(-)
5 VCC [RZA/\EIRA AERinF 6 GND |RZANEIRYT T RimF
7 | veC |RIANEBEADBRET 8 | G\ND |RSA/EETTURETF
9 ALM |EBESHAIHF 10 GND |RSA/NEKT SUURimF
11 IN4 | HITEA HiHF4 12 GND |RSA/NEKT ST RimF
13 IN3  |HIfEIA HimF3 14 GND  [RSA/N\EIET IR F
15 IN2 | HIfEA D2 16 | GND [|RSA/N\EEYSIURIEF
17 INT | HIFEA w1 18 GND |RSA/NEET I RimF
19 RTC |RERREISHREFARR T 20 GND  [RSA/NEET ZTU R F

KHERL SR RA-S201T (JST), 71600-020LF (FCI) or PS-20SM-D4P1-1% (JAE)

CN102 : S2B-XH-A (JST) H—IRAF XHEELEF2)L : XHP-2 (JST)

IND—FD 2 — LR

PinNo.| ¥R HeRE PinNo.| ¥R HehE

1 TAE |T4zzvAaEfiim+ 6 T2E [T2xTzvAafEktinT

2 T4G |T47—MEkim T 7 T2G |T2/7—MEfkinF

3 TIE |T1ZsvaEkGR T 8 TH |Y—IXAEKIRF

4 TG |T17—h & 9 TH Y —IXEEKIHF

5 T1C |T1aLy 2GR+ 10 T3E |T3x=yAaHEim+
11 T3G |T3%—hEftinF
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TAMNMURA

4DUCH1016xFA2 Datasheet

BRHITOVIR

VCC O
Driver
_EI— Isolator DESAT
m fot+ o
lﬂ STO
el OUT(H)
DC/DC OUT(L)
Converter
VIN#) |O _?_ Logic 20D series
VING) |O 1 N % OUT(H) VOH Reo Lo
T o e
Isolator Re(sto) —[
IN2 |O * e O
ﬂ Driver
Driver
solator Relon)
N3 |0 y o o <
ﬂ STO
hll OUT(H) Re(sto)
DC/DC oUT(L) T *—o O
Converter
..... p—|
RTC (O Timer 2DD series eyeall Reton)
J7_ —I_l— OUT(H) VOH D)
ALM |of——, T TR
I:'.I— Isolator Re(sto) —[
N4 |O ! o O
Driver
b lory l ﬂ i
TH [GLCN102 |
TH [O J;
—!
B FREER
Input Output
No. Status
oUTH)| Voo | TIC| T4C| INT | IN2 | IN3 [ IN4 | ALM| T1G| T2G| T3G| T4G
1 VoutUVLO [uVLol O X X X X X X L L L L L
2 | G-Eshort] O | O X X X X X X |H-Z| SD | SD | SD | SD
3 | VecUVLO [ O |UVLO] X X X X X X |H-Z| L L L L
4 O O] L L L X X X |H-Z| L X X X
5 O O] L L H X X X |H-Z| H X X X
6 O O] L L X L X X |H-Z| X L X X
7 OGN O] L L X H X X |H-Z|] X H X X
BEHE .
8 Ol O L L X X L X |H-Z| X X L X
9 Ol O L L X X H X |Hi-Z| X X H X
10 Ol O L L X X X L [H-Z] X X X L
11 O O] L L X X X H |H-Z| X X X H
12 | mawm | OO [H-z[ LT L x| x| x|Hz[ L | x| x]x
13 (D oloH-z| LI H X x| x| L]|L]x]|x][x
14 merm OO L [HzZ[ X [ x| x| L |Hz[ x] x| x| L
15| (T4 ool L Hzl x| x| x| H[L]X] x| x]L

G-E short : Gate—Emitter short

O : OUT(H) UVLO > UVLO, X : Don't care
SD: Shut down (Gate—Emitter short)

5T1C

4 T1G

3 TIE

712G

6 T2E

11 T3G

10 T3E

2 T4G

1 T4E

8 TH
9 TH
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TA/MUYA 4DUCH1016xFA2 Datasheet
Wi R KERH
EH Hix=2 =/ 5PN ==Xy E-E
DC/DCavNN—2 A HEE Vin -0.3 28 Vde  |VIN(+)—VIN(-)FS
RSANANEE Vee -0.3 28 Vdec |VCC—GNDR
v 03 Veet+0.3 v INT, IN2, IN3, IN4
ANBIEEEE % 2 lor 18« *Whichever is less
Vero | 03 | 5 vV |RTC
RRHFRYT—NER lopeak - 43 A |7 —MERERC
P - 7.5 | KkHz |stsae@#r (T1,74):0.8Q/340nF
AVTLIRARE 5 o . 15 | knz |RB&# (T273):28Q/162nF
ARG FERE Vep 0 1200 vV
- a | Va3 ALM1.2
ERESmTRABE Vaiw 03 | 528 V' l«Whichever is less
ANAEBHFBRER NEY, - 5 mA  |ALM
V\N:1 3.5-18V Top -40 85 °C
BE BESBI—TSERO
EEEEH V,=18-26.4V T 10 T < EgERI—T D&
HER EEH RHop 20 95 %RH [#EEaElE
REEELGH Tsrg -40 90 °C
RERELSGH RHsrg 5 95 %RH [#EEGElE
W R FE B
BE Eia=2 &=/ =K ==Xy Eh-EE
DC/DCav/N—4 A HEE & Viy 135 26.4 Vdc
RS TR N - 4 -
FTA&77 —heEfaE
R TP ¢ = 3900 | nC
4DUx51016Cxxx
P . —= Vee+0.3 INT, IN2, IN3, IN4
%”ﬁMEl"?Hl//\)I/Aj]%E VSGH 3.3 or 16 * V *Whichever is less
HEESLLNILAHDEE VsaL -0.3 0.5 V INT, IN2, IN3, IN4
HEESY—XEGR lsg 3.2 - mA |IN1, IN2, IN3, IN4 VSG=15V
4DUx51016Dxxx
Jn = = . —= Vee+0.3 INT, IN2, IN3, IN4
ﬁ;_ljﬁl]'fE’?Hl-//\)l//_\jj%E VSGH 13 or 16 % v *WhiChever iS |eSS
HEEBSLLRNILADEE VseL -0.3 0.5 V INT, IN2, IN3, IN4
HEESY—AER lsg 3.3 - mA  |INT, IN2, IN3, IN4 VSG=15V
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TAMUIRA 4DUCH1016xFA?2 Datasheet

BEERHN—T
DTREREESBA—TIRWNRAYTF T B ESRRDE,
Switching Frequency 100% = 7.5kHz

120

100

80

60

40

m—\/in=13-18V
20

—\/iN=18-28V

0 ]
=50 0 50 75 85 100

Operating Ambient Temperature Range[°C]

Maximum Switching Frequency
Rate[%]

MBSO (BICHEEOBOMEYVN=Ve=15Y, Ta=25C)

1EH | 25 | 8 | e | &x | 2w | - %
DC/DCax/N—#A
EEEE Vsrart - 1.5 125 v
- N B 05 ~ A Fsw=7.5kHz, Test load(T1,T4): 0.8Q/340nF
Fsw=7.5kHz, Test load(T2,T3):2.8Q/162nF
FHEND Pstay - 2.5 - W | EA&TT
NS TEBREZE A 4DUx51016CKxx
OUwAHL AL A HEE Vsan - 2.1 2.3 Vo |INT,IN2, IN3, IN4 / E&EHREE
OSwALLAJL A HEE VoL 1 1.2 - V. [INT,IN2, IN3, IN4 / E&REHREE
OSw oI INAY R Reep [ - | 4700 | - Q  INT, INZ,INS, IN4
KNS5 BT 4DUx51016Dxxx
OSwAHL AL A HEE Vsah - 104 1.4 V. [INT,IN2, IN3, IN4 / Z&EHREE
05y ILLALANBE Ve | 49 | 59 | - | V |Ni,IN2 N3 N4 / BEHEE
Aoy IR Rsap - 4500 - @ [IN1,IN2, IN3, IN4
51 T EE )
7F—NmFEEMH) Vour 14 15 16 V | EEaT
7F—NmFEEL) VourL -11 -10 -9 Vo |EAR
T1 T4 Rg(ON) - 3.9 - 9
N Re(OFF)| - 10 | -
7HER ReON) | - 2.7 -
T2, 73 Q
Rg(OFF) - 15 -
N —h T1, T4 Cge - OPEN - nF
ATYY (72,73 Cge - | OPEN - nF
. B—2AY tron - 130 - ns
ESERH R—2AT trorr - 130 - ns
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TAMUIRA ADUC51016xFA?2 Datasheet

W RS

1EH | 285 | 8 | &8 | &x | 24 | - %
DC/DCav/N—4
BAERRE - 10.5 - - W (BEER
BERE - 120 - 150 C HE)1EIR, NEREMAEE
F—MZ1TEE
VCC UVLO OFFEBE Vovovee] - 9.1 -
VCC UVLO ONEE Voviovee - 7.3 -
H HEEMH) UVLO OFFEE Vivtoows]| 13.2 13.5 13.8
HAHEEH) UVLO ONEBE Vovioon| 12.2 12.5 12.8
HiEREEE Vep - 10 -
TR E T L 25 tSHoRTFIL - 45 - us (AL vRA—TY
ERESHNL ERE Vo - - 05 Vo |lav=9mA
BB ESH NHKE tALM - 0.2 - us
EFEIRREIE ISR tRESTART - 110 - ms
VYINI—UF TR Rsto - 15 - Q
VINI— 2 A TR tsto - 4 - us

R EHRALE
R EHRALE

< I <|I<I<I<

Wi iEiEaE

IHH R X w5

AH-HHE
HBEMEE AC5000V Tmin, Cutoff 2mA
HEZIET 100MQ@ LKL E DC500V

O MEEMERE 1768Vpeak LAk EN50178/IEC 60270240
JEVE—RMSUVTUMNAZ2 =T (CMTI) |70 kV/us
/N2 I EE 14mm
&/INAEEERE 14mm

i HE
/N2 BE 8mm
&/ E R 8mm
H—I XA —H HH
/N I EE A 8mm
/NP E R 8mm
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TAMUIRA ADUC51016xFA?2 Datasheet

W i F AR

-VIN(+), VIN(-) (DC/DCav/\—Z A hERiHF)

-VCC(FZA T EBEA N EIRIEF)

‘GND(FZA TR Z7 R F)

“INT, IN2, IN3, IN4(%I 0 A HimF)
HOmEERE T DIimFTY,

IN1 IN2 IN3 IN4 T1G T2G T3G T4G
L X X X L X X X
H X X X H X X X
X L X X X L X X
X H X X X H X X
X X L X X X L X
X X H X X X H X
X X X L X X X L
X X X H X X X H

‘RTC(RE R E IR BT B iR )
RERERUVLO, EHRREF). BRI IHEEHESImFTY,

AALM(E BE5 H himF)
RERERUVLO, BIRRHE). REESEHNTIIHFTY . (A—TURL1Y)
N ALM
BE R Hi-Z
UVLO, %8 4R HiBF L
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TAML”JgA? 4DUCH1016xFA2 Datasheet

W HREREA
1 EEERREER L HAE(UVLO)
VCCEH NBEM)IEBERRBIEL L HAEENBLTUVET,
HAEEMHAUVLO ON EEFTET I 5. HAmFEALMIGFIFL ZHALET,
VCCMUVLO ON BEFTET I %L, HAmFIEL ZHALET,
VCCRUHDEEMMUVLO OFF EEFETLRTHLEITFLET,

2. JEfRRFEMBE, VINI— A THBE(T1 . T4DH)
AL aHFEENV L LIsh o5 a8 IR RERENBELET,
IR RN BIE T DL, AT AL, ALMIEFALERYET,
T ERERICL DAL VEBEY — SRR 21, VIM—U A THEENBEETS,
AR REE RS REERBEENOANESHLOBICEH TRIRESNES.,

N1 or IN4 | T 177

| p—

T1G or T4G [ [

T1C or T4C Vsp

ALM L

tsHorTFL P> -
taly P -
- P {RESTART

ERREREL2IIVTFr—t

EERREREFBIRTCI FITEEHE I DEM OB EICTTRRDHE TRES HENTEEY,

=

120 120
100 100 -~
fe—— /
T 80 - / T 80 i
£ / £ -
E 60 .g 60 /
5 / 5 —
E 40 5 40
20 20
0 0
0 50 100 150 200 1.5 2 2.5 3 35
RTC pin connection resistor(kQ) RTC pin input voltage(V)
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TAMUIRA 4DUCH1016xFA?2 Datasheet
W RE 3 BA
8. F7UT4TU5 0 THRE
=L
W{EEM
IHH ABREFGHERVHEREE
R NE IEC60068-2-2:2007: Test: Bb, 90°C, 240H, X
ERKE IEC60068-2-1:2007: Test: Ab, -40°C, 240H, *
= R E IEC60068-2-78:2012-10, 60°C, 90~95%RH, 240H, 3%
REE IEC60068-2-14:2009-01: Test: Na, ~40°C/30min to 100°C/30min, 500cycles, 3%
KREME IEC60068-2-1:2007: Test: Ae, Input voltage: DC24V, Output current: Rated Load
-40°C, 240H, X
EREME [EC60068-2-2:2007: Test: Be, Input voltage: DC24V, Output current: Rated Load
85°C, 240H, X
EEEEHE [EC60068-2-78:2012-10, Input voltage: DC24V, Output current: Rated Load
85°C, 85%RH, 240H,
)| IEC 60068-2-6:2007-12, Frequency range: 10 to 55Hz, Sweep rate: 1.0oct/min,

Displacement amplitude: =0.756mm, Test duration: 120min, Axis: X,Y and Z, %

I[EC 60068-2-6:2007-12, Frequency range: 5 to 200Hz, Sweep rate: 1.0oct/min,
Cross—over frequency: 8.4Hz, , Displacement amplitude(5 to 8,4Hz): &=3.5mm,
Acceleration amplitude(8.4 to 200Hz):1G, Test duration: 20sweeps, Axis: X, Y and Z, %
mE |[EC 60068-2-27:2008-02, Pulse shape: Half-sine, Corresponding duration: 11ms,

Peak acceleration: 50G, Number of shocks:3, Axis: =X, Y and Z, X

|[EC 60068-2-27:2008-02, Pulse shape: Half-sine, Corresponding duration: 6ms,

Peak acceleration: 15G, Number of shocks:100, Axis: =X, Y and Z, 3%

KERBRK TR BERRCTCUNERER. EXWHRERVNRICERLGEIL,
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TAML”JgA? 4DUCH1016xFA2 Datasheet

W5 ~HER
99 +15
89 +o05
< § (73)
. CN101
1PIN 02>
r 2 E
| \g @v “ 6 _‘?& -
E ]
7 T T 1 T Duj\ 3
ANV
CN102
- ]j 1 &7 1PIN
L 2 ll}ll] ’10/
o = | ELC — :
c.;'" : | ] "‘5
o Rl
g
= | &2 :1!
& Fl
8
—] 3 —
b | I "E
4
= e <1
Y
gl o
il B
1 o
><Jl T T
£
BAf7:mm
XIBRAETERNZEFEE0.5mm
REREE
145g(TYP)
BREEG
EH &N | &K | B EH-wE
RERE -25 60 °C|fREIRRE
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TAML”J?A? 4DUCH1016xFA2 Datasheet

BCEALOEE
@ AHEGANICFEL—XENELTHYFBADT, REMHERDEOIZHT A ADO+HElIICE21—REREL TR,
EHEREM. BAER. ARBEFORGEEEL, Ea—RXDOBEEFTO>TRIL,
BIAVN—=BEANTAVRVBANERIVTUOHER-ATEIET, EREROKETHREL—X,
RBEOANEBRIAVTUHEFERAINDGEE, BEERBCEL—XHBKLAEVNSELHYET,
KRENSAEDEA—XDHABIELABNTTEL,

@ RXERDANEBEDIUL ENYRREBLVILE TAYRREIFS00ns L RIZL TS,
Fz. ANBRRE/AADFE RN DR DNGES T TSN,
JARIZKDBRIEES LT - ESEREFHEGRANOSVEEEHELETT,

@ CBT/XO—FEZ a—JLICEUAMIT IR, AEBITEERIS AHDMSENKIZL TS,
IGBT/XT—ELa—ILEDEMN AE(FEREINIROOEE, HE. MOMTMLIEHESE) 2 DOETELTE,
T INA ZA—=N—DFFIRIZHE S TSN,
F RO EFZICILINZIGEE. TRHOLSIZZAR—Y—TPCBEEEL TESLY,

o
w IR
Screw:M3, -llo o O E E
e | B
i oL ©
Screw:M3
[ 1 o [T i WRos—ie BT
H ‘i T 1 i H I i — "
0
Q|
Qf
w ‘
[as)
O
o

@ [GBTERYAHFRIDASE B OERYKLNZ DT
EWMRYZKDIBEIBRANDIA—DH R T D120, BEEONONMNEBE TRRABADIITHEL TS,

@ FERET7 —LEHK. BRERIZHITHREELTDESATREMAEE AL THYTTH, IGBTHEMHED/NT Y,
FIFIGBTM S —BIT 2 ARMER T RFCCTBERAERNRELLS A, IGBTHIBICESAIBEMASISNET,
CHEATNIEINIBVWTERERFL IO EE BRI ERNTTHEATETCVWAINAIHERD LR 2%
FEREL TS,
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TAML”J?A? 4DUCH1016xFA2 Datasheet

BCER

@ FERVAHRZ, ARBEICIYFELCERTIIENDYFT,
CHERADKERIZIE, HHOBERTHHILEHER T I,

@ AZCRHINTWIEEFASLVRIEHIEL. FHALDSELLTRLEEDT, TNLIZERTS
LB LKEE=ZBOTEFEHE. MNMBEE. TOMOEFDREMBEIZONT, YHE—UEEEZEVETA,

@ AE(CRHINTWIEEM., BHEHZ. FRLOSELLTRLEEDTT,
PEBROEEICENT, BEHEERBLT, Zit. BRiE. HIEITOTTRSLY,

@ AHERFUHTEDIFERBECHNTEOMEE BMEIZEET 2 METoTLET .
BEHROERABREFFILFERAFEI LI TIREHRE CED I ML T OICREBTERNGELEEET IH5EIBYET,
AERELRBEROEE - VAT AICERASEIRF, REREHAAALREOERE - X T AIZDNTHLRITMEITOTULNEEE,
BEFRODEFEIZPRWTZOE AR B EHIBL TZE,
PEHROFERAREFLIIFEAAECERTIAE LT LEIEEHROERE - VAT LAORERIZODWNTHUHIZ—VNEFEANERE A,

@ LHFRE. FEMEDR LIZEHTHRYETH, ERELTIE, HIEEOEEXRTHERES. BEORAIL
BonFEBA, MEOKRELT. AFEHR KKFEH SN BELGEERESERNLS,
PEFEOEFEIZENT, EBOVRT L LETO+HEREHETEERETO TR,

@ AEFRE— MWL EF IR REEG. FHHIR. BRI, BEMEAMER. SHARSBLONDERE
BEHLTHYEY, BLMEEENBERIN L. EE(EERERS. SR, KBE 5 H LR,
KKE-PHIBEE. MBFHEER. BT OHE, BRASIE, ESES. SRReEELRO~NDFERAE
REINDGEE. FRICSHEEROETTHNEDLEERRENLET,

X, BHOXEIZLZEENEWNRYERLEZVTTRIL,

@ AEBIE—RIGEEFHB[/IOFREINIRELZARLTHYET,
TREOFDOLSBERRE N COFERAEREBLERHITO>TRYELANT, COLISBEFHRRETRT
FAINDEEE. BEFOEECHBNT, TORLEMHER. EEERRAELEETO>TTRIL,

7KL BOR. BHESAFIREDKRER TOERARURINASASUANDIEAT O A
"B BX. BARE. BRPTOFEA

A, C12, H2S, NH3, S02, NO2REDEEBMH RN H S5 TOFE

BESR. BHURORWNEE TOEA

CARE IR EEREL COER

A GEBETETHILE, O—FT4TLTOER

c TSy A TR EIL KA M S 5

FEBENRET DIGATTOER

@ AHRIMMHFMFETELTRYTE A,

@ AR AL, HADEIHER. WIIOFREFEITO>THYFER A,
E5EEr, Wi 5EeR, N+ 1T REEIETHLBNEIILTRSY,

@ KREFFLIARZBIZRHINTCVDEMBERE. AEWBEFORRZOEN. E=FHEOEH.
HEINFIFOMEZEAROBHTHEALBRONTESN, £z, AERZOBH R UEMTIBEROREZELTIL.
(NEABRUNEE S EITKEHEEERAFOEANDESEETL, RELFHEETOTIZIN,
AERBIUAREBCERHIN TV BHEMBFREZERANDOESBLVHRANCKYEE, FH.

BRGEE IS TOBRRBZE RO AT AIZERALENTEESN,

@ AEGROREBEASMEDOFMOTEL UL, HRAERHTEHABEEROAETTHBEEEI,
AEBOZHERAICKRLTUI. BEDYWEDER - EAZRHRH T HRHSIESEF. BASNAIRERE LS ETHRAEDIA.
MBERICEET DLIIZTHERIEILN,
BEHBMIINDESEETFLEVWCECEIYE LB EHRTFIZE=ZEOREZIZDOVNT, YHELONRZEELALNRET,

@ PEBOIEFSEFICRIATESHEICEMLTAEARAFEFRIN, ZOFEAINISEENELESHS.
LHFOOEDZEFELEDLT REFICTCCEEFAFMELTEEEFIDTIT T RIS,

@ LHOEM@MEDIEROELERLIZ, AEQOEHF T —HEbmE T TERNTIEEEZLET,
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