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q;#E Jo7L Host & & Device JI7LUATH AL
e Spartan6LXT [+ 'J77b>7t7‘"jf1> ISE/EDK FRYzHk
e Serial ATA 3R#5 revision 2.6 [ZZEHL 7N AR WITPLY RATHAYN=aT VISR
o RAMMUDHEDS T TN ZEIDEELHH—k Z0ith SP605 FTiliAR— K (= &k 2324 ETf =]

(SATA #2855~ I A AT A L 2
o VT Host TOEYHAIFFSUH Iy Modelsim SE 6.5d

I/F 8&U DMA I/F BTy R—
o EHILAY I/F [E 32bit 18 FHAUL =R TA - Sk BERYHR—

o HEZET—4/VXT BlockRAM [Z&5 4KB D
FIFO 2%
o SATAI/IDEAZEYR—KPHY LAY TRIEREIZKSHYR—K)
o OAT7ADYIBKRIEAAZIVTIZT4vRLOTULMEEENE
- SATA-1 MIFE.IP a7 ERE 75.0MHz EET PHY &R(% 150MHz B){E
- SATA-IDIHE. P a7 ERIE 37.5MHz EN4E T PHY &R(% 75MHz EhfE
e EMHERBDT=HD CONT TYST1TEHHR—k
e Spartan6 GTP TZREA[REL 20bit 1§D PHY /2 4—TJx (R
e SP605 R—RIZKDIEARDI7EHETMA AT HE (BISED PCIe2SATA 74 TAEBRMALE)
o TLOERHYR—F

F1:aVNAIIVER

Fmax BUFG/ MULT/ | DCM / Design
Family Example Device (MH2) Slices' | 10B2 BRAM DSP48 CMT | MGT Tools
BUFGMUX
Spartan®-6 LXT |XC6SLX45T-3FGG484C 2217 509 119 3 2 0 1 1 ISE® 11.4

=

1) REBORSAREBNIUMNIA—F OO0 Ty ESHICRELET

2)ZDHUTNEFIATDL /0 LRI NFUTNEREBEA L I—TIARTHT —ATOAV /A IUEEREBYET

3)BUFG/BUFGMUX,DCM/CMT,MGT (& SATA-IP 27 B TIZEALER AN, PHY LAVICTREELRD-HRIIZEHTHYET., PHY LA
FIZT SATA-1 & SATA-I O AFNYEZ THR—FF57=HIZ1E 2 D BUFGMUX & 1 D BUFG I BELET, PHYLAYVIZT
SATA-I A SATA-I OWVWT A DAHZEERETHESHZEIL 3ED BUFG =L ELLET,
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SALLIF Ly

Sy HIH Lianlrollyr
Sa&1LE FHY
Hest PreGREEGT
Control
Link N Virtex5LXT/SXT
Iranapari Layer n
Sy Hlun M 2 Layer —/ | e
!’H HINI HIIII:-r:Il y E GTP
TK Facht 3
TXFIFO| [ | CRC | I
i FIS IF o bl \— | T || o008 control
Engine Ra. Fackrt recrambicr ontrol
RX FIFO
‘ Suraruliyr |

E1: SATAIP FOvyIE

FI)r—a gk

SATAIP a7 (BRI DB ET —FERELBELTHRAN—VREITOTT)r—aVIZ&E T, &
f=. R —SEVT 41T B HEHREENEREINS RAD VAT LOEERRBEND T —FINEL R T LA
DESHHAAARITELTHEAMIEY) 21— a0 FRELE T,

E5(Z SATA Host DA 75Y SATA Device | EL TOENELHHR—RLTLNST=8 . SATA FEiD#25C SATA
TNy ADIGRALARETT,

1B

SATA-IP A7 XYL LANVERSURAR— LAY D—EEANEL. Host Oy NEET S EMAEDOTO
FaJL-L AV E KU Spartan-6LXT D GTP S —/N\TRESND PHY LAV ERBIELET .

POERLANY - A A—TTARAIFL VT ILE TX/RX ARIZEBRSHFHL a0 A B3—T(RERY
Microblaze Z®M FPGA NE Oty Y EIERBICHEICERTEET,

PHY 4> A—2 x4 Al 20bit 18T, 3.0Gbps 3EED SATA-T DFB AL 150MHz DY T7L R =20y oI FH#A
LEI A, 1.5Gbps HED SATA- I DIFEIX)T7L R o090 DEREIE 715MHz LY ET , (SATA-1 &
SATA-Il CA7DATYIIZR T EREF (X — T PHY EDEZEIOVIDEEBDANEREINET,
H-OTCE—DIATHZEDEE SATA-TE SATA-TIDEELICHFERFET ) IBIT, SATA Device DIFE(E.
ERRSURR—F LAV EPHY LAV DREFEZNENEREINET A SATA-IP A7 ERIT—UEET
BIHLENIZN =5, B— D37 H SATA Host [Z3 SATA Device IZHFEZFET,

SATA-IP a7 I1Z1Z Xilinx BEE{HR—K D SP-606 S KU BIFEDT7SE TAEIR CEMEIMET S BEDTERE
YR IFAILHBHEIN TS, BATIOET NS RICKEZT7FHAMNTHETT, Fi=. SATA-IPOT7 &
BIETALELANVEDEGAEZEZEARMICERLIZI7LUR - THAULRBR$ESNSID T, O7EA
#BOAEGA—H - ODYIRRICEMLET ., /N\—FT4RX9%ZI3I2L—kLT=- SATA Device D T7L >
A THAOHERBATRETT , (TN REBED MBI X7 A TAERDMICRIFEDOI/ORF;—/IN—-FH T4
PLELLRYET,
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SATA-IP RJ Oy DEREA
SATA-IP [Z ERILA VYA TRESNZ VAT L -0 rO—3(2&>THIEIES ., SATA D FIS /845 ybkH IP O
TR TEESNF-LUTOMEETOVIIZES T RTLAEYIZRHLTEETEEIBHINTEYET,

)29 L14%(Link Layer)
oL AXIEITL—LDEZEEZTVET, FSUAR—F LAY HEIEESICEDIDLTIT)IT(T
EEMUEELET ., Ffz SATA-PHY LAVYHLDZETISTAITEEBRLINSV RAR—k-LA VIR LTD
L—LZFEELET,
e CRC7JAwY
CRC 7Ov/(XHED FIS FT—AIZ5|E#iLVT EOF JYIT4T DRIIZIEA SN S Dword
(32bit) CRC JL—LZEERLET,
e Scramble JOvw%

TL—LRNT—42IE SATA-PHY [ L TErE SN A HTITART YT scramble SNFET,
scramble [ Dword Z&IZ LFSR 7—4& XOR ZHAZEIZE>TEITENFET

e Descramble 7AOvw%
SATA-PHY oD IL—LT—REARTOYIIZ&>T descramble SNT=& TS RR—
FLAVIZERESNET, descramble & scramble LRI AETEITISHETFIS T—4
=BELET,

;52 RFIR—k =LA *X(Transport Layer)

S RAR—k LA 1L E{ERFIZ frame information structure (FIS)ZEEL . SERFIZHULNTIX FIS =0 2L
FI., F= UV LAVIZHLTT—270—Fl#H%EIERL. ERELAVIZHLTIXRT—2RESEERL
9,

e  FIS Interface
FISA A=A RETIXLLIL A VRIIZH L CERZERICHRELLST—270—FH|EA
REINFET,

AT L= A—5(System Controller)

AT LA kO—SELTIE—BMIZIXT TV — 30 - Y IR ITT7EETT S CPU HED Host TO+EvH
MNMEDHN, SATA-IP EBIETAIETSATATOR LD ERILAVYEEBLET, YATL-OVFA—35(E
CPU,.DMA I>TY TX FIFO. RX FIFO ZE M SHERENET,
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SATA PHY

ARIPATDOEFB/IAVT—DIZIE PHY LAYERET DY —ROA— RN IT7LU R THAOELTHRMASINF
T UITFLUR-THALD PHY LAY (& SATA {5 E % SATA-I (1.5Gbps)& SATA-II (3.0Gbps) T:EIR AT
BELEHTLVET,

Spartan6 @) GTPA1_DUAL tile ITEWVNT, JIFPLU R FHAUTIEIFrRILDIZEFENETMN
GTPA1_DUAL tile AD2D M GTP #[EMIZ SATA FrRILELTHIATES =6, LD SATA FrIL%E
WEETBRAD 7T r—avdxtin TEET, HELIZOBE, B2 ([2RT&S51Z. F— GTPA1_DUAL
tile NDTEA D SATA Fr1~)LEE SATA-1 H BN E SATA-I ZHIZ BZHENHYET,

SATA- | | SATA-I :>

GTPA1_DUAL tile

SATAHI | | SATA-II :>

GTPA1_DUAL tile

SATAI | | SATAI :> ><
NG

GTPA1_DUAL tile

2 : Fl— GTPA1_DUAL tile RIZ 2 FvRILD SATAZHEE T HBADFHIH

Spartan6LXT @ GTP (& SATA-I(1.5Gbps) T SSC(Spread Spectrum Clocking)ZH7R—kL TULVEL V=8,
SSC #HEFTARAI—T L TELL SATA-I TNA RETBETEFFEADTEEL TS, (SATA-IL T
INARATO SSC IFMEHYFEE A, )
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IPa7M /0 {E5H
GX 1B T Pos [XIESRIE High 79747 . Neg [FEHRIE Low 7V T47)

K2:IPOA7DI/0EE

E2s | zm | @ | B
HBAA—TTAREE
trn_reset In Pos 70Oy IEeyhT BRI EYMES,
Ry FETEIE trn ck T47O097HRU L7 —rF2RELH S,
trn_link_up Out | Pos | O7& SATA-PHY EDBIEMNMEILSNBERNSLHFHL a0 Yo TYTEENTH—rEND, KUV
I TITEENTH—LSNTURE, FSUH I a0 LAVIZELICRBIEZRIRTES,
trn_clk In - A7ITRH L THIA T ERRNED IS HF a0 AU B—Dz A RIEStrmxxx ) BN YAV IES,

aA7HERIZT GCLK [2KB T R—/\L- o099 - Iy I7DIEANDE,
trn_clk DB R (L core clk ERUMNEFNLIELTDRELHS,

core_clk In - IPa70EEIOYY, (SATA-1 DIFE 37.5MHz T SATA-Il DIFE 75.0MHz)
A core_clk [ PHY LAY ATERINTI=ELDEFES,
dev_host_n In Neg a7 HY SATA Host & SATA Device DELLELTEDLNINFIRET 5.

KEBFTHAUATEEANELEMICELSETIEESEL,
SATA Host MIB A’ 0" &L SATA Device DIFE’ 1" &35,

I EELCIE 3 B9
BIENSUY YAV AV A—TI(REE

trn_tsof n In Neg | Transmit Start-Of-Frame (SOF): 31§ SATA FIS /N7y DEFAIRIES

trn_teof n In Neg | Transmit End-Of-Frame (EOF): 1%{§ SATA FIS /A yrDR TES,

trn_td[31:0] In Pos | Transmit Data: 3&{E FIS /34y k® 32 Ewh-T—4{E5,

trn_tsrc_rdy_n In Neg Transmit Source Ready: LIl AV (& trn_td[31:0][CHENEEET —2EHELKREEE Low £TBHIET
EEERT D,

trn_tdst_rdy_n Out Neg Transmit Destination Ready: A7 [ EfIL A ¥ M oESNBEIET —4% tr td[31.0] TRITERAZEMNTE
HIREERTIES.

trn_tsrc_rdy_n [EREEN RS —,ENTH B4t ck BIRLLRIZRST —,T2ENRH D, THHEIP
7 EAREBTERY —FLTH S ADWORD HETODEIET —F(trntd[31:0)ZEZ (TED EMATHE,

trn_tsrc_dsc_n In Neg | Transmit Source Abort:¥RTED SATA FIS /Ny EEDHETER,

LI A A trn_tsof n(SOF)~trn_teof n(EOF)RIZAIE S % 1trn_clk #AfM Low 7H—kr3 52 ET. SYNC
TUST4T% SATA A FITH J1(SYNC Escape) LIRTE DR S IAE T 5, HIERTHTHLE
FITKEBTET Y- BLT7ICEoTEBAIND, KIEFITLY SYNC Escape ZE{TLI-HE. LT
LANDRD /Ny MEEERIET B1=0IZ1E trn_tdst_rdy n NBET VT4 2D EFHTIEES
B, KESDFHEMEIIIVTIIOVTIEIR 5 ESRBDIL,

trn_tdst_dsc_n Out Neg | Transmit Destination Abort: a7 [XIRFED SATA FIS /X4y MEEHELFEFE D SYNC Escape (2L YT
SNF=TEETT, RIERTHICEHHEFD SATA T/INARAHSHOM SYNCp ZECKYRIET—FEREA
HEIENT=IHEIZ 1trnclk HIFD Low /LRIESTHASH, EDHK IP a7 (X SATA FRAKICERL-F)
o= REESTTARILKEBIZEERRT S, COESERGNTREIS—MNRERELST
SATA BB F M DEENPEESNCLERBRT D, KESOHMEIIILTIIOVTRE 128 R
N,
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B4

| 5 |

i | B8

BENSVF LAY AV E—TTARER

trn_rsof n

Out

Neg Receive Start-Of-Frame (SOF): 51 SATA FIS /N7y rDEIRIES

trn_reof n

Out

Neg Receive End—Of-Frame (EOF): 32{E SATA FIS N\ YhDETIES.

trn_rd[31:0]

Out

Pos Receive Data: Z1E FIS /A yk®D 32 Ewh-T—4EE,

trn_rsrc_rdy_n

Out

Neg Receive Source Ready: A7 MAMNLERIET —4% trnrd[31:01ICH WS TLVSIKREETRT,

trn_rdst_rdy_n

In

Neg Receive Destination Ready: ERIL AV A trn_rd[31:0] CRET —2EZ (TIAIEMNTESIREEEZTRTIE
=D

trn_rsrc_rdy_n [EREFSHNRT—LEINTHDS 4trn_ck I LIRIZOTICE>THRY —bEh3, ##->TL
ML AV REIREFTERT —FLTLURIZIT M DiEBN TSSHERK 4DWORD 73D ZET—4(trn rd[31:0D)%
FZITRAHIEN A BELG R REEE LGS TIEGESELY,

trn_rsrc_dsc_n

Out

Neg Receive Source Abort: A7 [LIRTED SATA FIS /Ny Z{EHHEREHEF D SYNC Escape &Yl h
f=2&%ETRY,

ZEERTRICHEGHETFD SATA TS AMNDD SYNCp ZEICKYRIET —REGENFHIN-IB S

Ttrn_clk HAR®D Low /LRIEBTHASh . ZD% IP O7 13 SATA SREITEMLIEBMEL—7 U REES
TT7AFIVREICEBERT S, COBSEBGNEEEIS—MNRERLL->T SATA EREF NS
ENFHEINCLEERT D, REBOHMEIISIVIITOVTER S ESRNIL,

trn_rdst_dsc_n

Neg Receive Destination Abort: IT7EM SATA FIS /Ay Z{EDHETER,

EHIL A DY trn_rsof n(SOF)~trn_reof n(EOF)R[CARIESZ 1trn_clk HARMILLE Low 7H—L9%Z& T,
SYNC FVUET4T% SATAEGHEFICHALBREDREGRELTHT S, HmERTHTHROEEIIKRE
BETY—rTHLATIE>THERSIND, KEFITEY SYNC TR —TEETLIGE., ERIL AV
WRD Iy MEEERIRT =8 (Z(F trn_tdst_rdy_n NBET7 I T17 (225D EF=H{TIFRSALY,
KEBSDFHFMERAIUTICONTIEIR 6 #BBD L,

g4

it | B8

GTP O SATA PHY /U A—DJz A/ RIEH

PHYRESET

- ZDESFBAEFEHLN T (trnreset [CEYaF7E£EN)YLEND)
A—HFACYIRITIERESIE 0 F=I1E 1" EEELTHLIE,

PHYCLK

- Spartan6 GTP O SATA PHY &@1E9 5 16 Evb-T—42DYIT7LURYAYY,

- SATA-1 MI5E 75MHz

- SATA-I O I54A 150MHz
ARUOYIEEIL SATA PHY A DCM THRAELY/OVIEFEIBHELNH D, SATA PHY O GTP [ZHE
L1z TX/RX A D elastic /\wI7IZHiEHN S,

TXDATA[15:0]

Out

Pos | a7Hm5 GTPIZHLTHAEIND16 EVEDEET—4

TXDATAK[1:0]

Out

Pos | RET—ADT—R/FIHEEDEH VRILELTEDND 2EYMEE, ZOEEN 0 OBAIET
—A% .1 DBEILEI#E/ A A TXDATA[15:0] L ICH ASh TSI EETRT,

RXDATA[15:0]

Pos | GTP ASa7ICHASND 16 EVEDRIET—H

RXDATAK[1:0]

Pos | ZIEET—ADT—R/4IHEEDEHVRILELTEDND 2EYMES, ZOEEN 0 OBAIET
—A% .1 DBEIFHEIEH/ A ;A TXDATA150] LIZH AENTWAIEERT,

RXDATAVALID In - COESEFBREFLA TGN S a—A Y VBEITEHARESE 0 FE ' ARELTHLZE,
LINKUP In Pos | SATAU Y DBIEMNHEILSIN TSI LEETT,
PLLLOCK In Pos GTP FA® DCM AAYITETWDILEETY,
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ERLAY A E—TLARD ALY

T—RREEFBITBVTIER 3 TRENDKIIZ, A7 H5D trn_tdst rdy n HY Low Y EREEFMNEHSTINSS
EETEDRLTHORYVDT —REEEELET, trntsofn &t tsrerdy. n DM AZRIEICTH—rFBHIET
BYIOT—REREZRBLET, Fi-. tm_teofn &t tsrerdy n DA ZTH—FFTEIETREDT—4
Bk LY ET, ERERO7HSD trntdstrdy n AR —hEN=HE. LELAVIF40095 LA
trn_tsrc_rdy n R4 —hLEREZE —BELELECTIEBYEE A, A7 trntsrerdy n D7 H—rSH TS EA
RICERLANHEOD trntd[31:0]F A EEET —HEBLLTRYRAA#FET, LELAvHEaT7ADN
TYNEENERTLEZE, LELAVIETNAZADLELN TS IS— - 2—F- I\ IbDREEFL. 27—
AP ITS—HLEREIN-CEEHERLET,

@ A7HT—EREFTREE Qa7 AT —2ZETEALK @trn tdstrdy nA\RZ—hENZED Ot teof nAVT H—hS

#otzblow? $—h¥ 3 ﬁamor_ag*fr hEnB | #’)ﬁfl—"ﬁ:\*’r +% NBEITEXT—RT D
/ !
trm_clk \ \ 1 l /l 1 l
ten_tdst_rdy n (_1 | 3 | | I (& | ! .--.‘ ==
I | | C_}I | | | (63| sxs: sATAIPHAIES
trn_tsrc_rdy_n —| | ’T) | | | I BXF: S.ATA'IP.)\jJE%
tm_tsof_n sz ! ! ! ' I
| I | |
trn teof n | | |
| |

i
|
|
1
|

By

— '_@!
X .XIJS. 3

®trn_tsrc_rdy_né&
T trn_teof_nDWA b LowlIhED

|
T
|
I
]
|
1

trm_rsrc_rdy_n

|

@ trn_tsrc_rdy_né&trn_tsof no)l_fl
tmordst rdy n A DLowlTHof-EERADT—

1
|
|
|
l
1
|
|

Al

|
T
|
1
1
trn_td[31:0] Do X D1 X 0z X
: I
|
|
1
|
]
|
|

RETEMNEITIND ERET—ANERESIND L 1 —
trm_rsof n . . . ,é?

| | | | | | TL - //f+ H—/] J
trri_renf_n ! @ar7heT—42%2ELIzba7 J_/ ! I

| MOIZ—a—FAEREFESINE | j | \—r—‘
tm_rd[31:0] | [ ! ! | ' IR P

3: EENUYI VDI B3—TIARIEEER
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T—AZEITBVWTHT—2EE LR, B 4 TRENZKSIICHRIDT—2(E trn_rdst_rdy n N7 H—kEh

THBERESNFET, trnrdstrdy n (X EFRLAVRITABEL=/\vI7HR—FIZHE XY DEEH49099

BIZERT —RLAKTIEBYE B A, A7HSERLAVYAD/NNT YL ZENTE T L&, LRILAVIXEIC
TFTINAANSDIS—-a—FR - N\TYrDRZIEEZHFOLIZHYET,

Da—¥-ASvINT—4%2E @3 —4 A%t rdstrdy n @trn_rdst_rdy_ nABUT

P EXS—NBOIHD g -
TheEtot=blow 7 H—r 9% T TRREEE yhenkLT TR

RXZF : SATA-IPH QES
BEXF : SATA-IPAAES

tm_clk

tm_rsrc_rdy n
trr_rdst_rdy n @

O]
tm_rd[31:0] Y p{a EBD D X X oE 'é#—?"‘?j

-

i

@trn_rsrc_rdy_nttrn_rsof_nd)/ ®)trn_rsrc rd jA \
. B = = _rsrc_rdy_né& trn_reof _n®
W?:‘Tgév;;‘;?éﬁgﬁzmT T A D Lowl=13 % LR TF—aA ®O1—hET—AERIELIEP
= InEInd A7 MNLIS—I—RAEEEIND

4: BENSUHFIL DA B—TIARIEBER
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I5—-a—F
3ELUR 4 DEFTRINZKIIC, bIoHFHILa0DREIZIETTHS trnrd[31:0] EIZ 32 EVED IS
—-a—kAhEhFET, ERLAVIEIERENUFILIVTETHEIZ. T—2 /5y ELGERET
EMESIHEIS— O—REFOTHITERT BEIICLTEEN, =ELEEF D trn_tdst_dsc_n ©L21E
D trn_rsrc_dsc_n [2&Y SATA EHEHEFNSEENDEEINTLESB AL, FSUF o ar BRIl
SNATIETZARIIVREIZRS =6, a7 M5 [FARIS— a—FAREShFEE A,

aA7HAENTEHIS— I—FOFMETERIITRLET . Ff. I5—BRIEITS— 2—FDEREERIC
A7RBIZTEBNIVITEINFET,

£3: I5—-0—F

Evk % L]

[31:27] (REMA) #iz¥no

[26] HRIZT T—REEAMTISY
‘0" ERIL Ao SATAIP MEEAR. ' 17: SATAIP I ERILA Y ADZIESR

[25:24] I5—27345 IS—a—RnI545
‘00": TS5, COHELERL AV (T AILNET DRBENLY,
‘017: BTz HBNERMD FIS /4y b2, J—RT—2ZEFICEFZRFEL S WTERM FYSTATH
ELNTERLD . HEWESA T —2REBOREZIC. BEHEMAFHLS RERR TYSTAIMNELNTEZS
LERTIS—, (KF)
10’: CRC T5—
117 (RERA)

[23:8] (REERA) Hic¥no

[7:0] FIS 247 CDNRAMEIS—-a—F /1T IrDAVEERRT 5128 b SATA FIS EX BT 518 "0xEF” Hitzy
FEhd,

(*3E)

SATA [ZEBWTIE BN EHRHEFEILER S FIS A4 T D\ rybhEZELIGE. BAIXMBFICHLT
RERR JUST4TE/I\ b DREITEIET ED . EREDERF T SYNC TYST4TEFEIET HIE(SYNC
Escape) CIS—HHF@HMLET,

A SATA-IP 2> THRE T, BFMD RERR TYIT(TE#ZELEBAREIERIS—a—K 01" &fF-
TEBRLAVIZIERBZET, LRLAVIITB LD EEZ = FIS 4T D\ yhEHRFIZE->TLEST=IC
EEBRHTEFE T, FHFNRERR TUSTAITEREIETHDTIXA{ SYNC Escape THEIL TE1=HE (X,
6D &3 trn_tdst_dsc_nGEERFDHEFEN LD HBENFE-(XE8D K512 trnrsrc_dsc_n(ZEFDHEFNSD
FEDICK>TLERELAVRIIEFEERELET,

—H EGHEFHNSIROIZ FIS AT D/ ybEZ{ELIZEEICDLVTIEL, SATAIP (X FIS 2475 &%HE
TONRT YR E LR LAVIZERE T BT TRICIS— O—RFTOMEILIhERA. ZDBE. LRLA
NEEST- FIS B4 T DN IR EFRE TES-H. TN GERBEF NS DR FIS A4 T /179D 2
BIHLTEDLSIZNBEEDEINE LLILAVYEETRODIENTEET,
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SYNC Escape

SATA FEHIZE W TIFEREDEITHRITH LT SYNC TYSTAITEZXETAIET. BEEFTDEDEFMT S
EMTE, TIE SYNC Escape EEUFET, ERILAVHLDFBTERIZKY SYNC Escape #HET 515
BOEMIZDONT, EEREODEERER 5 12, ZIEFOPERER 6 (TRLET, (RPDHREAXIZT
FIAVEDNATHILDHENEETHEIA VM LEELAVIZEBATADANEESTT,)

@a7IXEEFHERHL @aA7 AR HIBLRDEEM
trn_tdst_rdy_nZR7"—k A HEICHR D Etrn_tdst_rdy_nZE T Y —bk

trn_cli
trn_tdst rdy n

trn_tsrc rdy n

7

0}

trn tsre dsc o n

o Ee o s

t
¢ \\ ' !
trn_tsof _n T' ' '
i ! i !
DLELAVIETF—2EEFWHD : - : . :
T=&trn_tsrc_dsc_nE 7 H—bk @7 REICERLI-CeEHEL

®IZ, LRLAVIEROEEERMBTED

5 : trn_tsrc_dsc_nGEER ESILAVYHASATZADDEERIZAIZIVY B
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