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In this paper, we report a design of Serial ATA
Transpor layer. The functionalities of the Serial

ATA transport layer are first described on Q= FIS 3R A%
RTL via verilog. The compiled code are then AME BB 2 FF QAF
fed to a synthesizer synopsys to get the actual o},

hardware from 0.35um SAMSUNG standard cell
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2.3 Frame Information Structure(FIS)

- FIS 4 Ax
- 33 Qesolxel sl FIS F4o] AFHh

- A4%e 27H FISY Ejlel 23] FIS R
g ured

- FIS 34< gazddiA F23a FIS A3,

- gazoryiy Zaq £4 9 oy AuHE BB
Liad=3

= FIS &3 3%
- gazo2HE FIS #4ddh
- FIS gjl& AA @t
- FIS eldel 98l AP Shadow Block register
ol &g Fel/a7¥ FISE 3%
- 3az/938 Aol a2 T F4 9
g g B2 ¢

2.4 Shadow Biock register

3 1. Shador Block register

Register access operation

az | a1 ] a0 Read 1 Write

0 0 [ Data Port

0 0 1 Error Features
[ 1 0 Sector Count[16:0]

0 1 1 Sector Number{31:24], | 7:0]

1 0 0 Cylinder Low[39:32], |15:8)

1 0 1 Cylinder High[47:40), [23:16]

1 1 0 Device/Head

1 1 1 Statas 1 Command

—
Lesy ) I )L l Altherate_statss 1 Device Control

A%4E F/73 2 38 g H}lA9 Shadow Block
register®] +4 {4+ ¥ 13 2o}

» Data Port(16¥] ) : ol A%/4A3%th

= Error(8HIE) : 7 @3 old @& o HRE 714
I ok

» Features(8"1E) : command specific.

> Sector Count : 8¢ ®oJE{ 9] sector®] numbero
X%, 0°]'" 256sector count.

» Sector Number : Device/Head registerdtel LBA
bit7t 0ol2}b®d  starting stctor numberg Ty,
Device/Head register¢te]l LBA bit7} 10}2t® LEA
o] 0"7bitsE &3l

» Cylinder Low 9t} Device/Head registerto] LBA
bit7t 00]%, ©] register ¥ media accessH 3
starting cylinder address®} high order bitso] ¥3&
3} Device/Head register¢tol LBA bit7} 10}9,
o} rgister2 o] media access¥sl LBA 16 ~
23 bitsell T3}

» Cylinder High : Cylinder Low$} $%3}c},

» Device/Head : Tjulol /=R A=ZESF 9l
= & MR ek

» Status : device A&l E g} BSY = 04, &

HE fas

Command : Tulo]l22 HulE %o =

g}

Althenate_status : Status register & 2 AHHE ¥

Ligid=)

» Device Control : 2ZEg o] A9 Qleo]E/tjx
oold ARE ¥},

v

X

ug{_:‘

il

v

25 FIS &<1(871A)

» Register - Host to Device
: E2E0|A tlulo]AE Shadow Block “register2] W
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» Register - Device to Host
: giupe} 2o 9a] Shadow Block registerd WE-&
ddiclEY m A&tk

r o

= Set Device Bits - Device to Host
: gutolazt E¥A &y IM287] Y8 Shadow
Bleok register 2= 98 A&3t}

= DMA Activate - Device to Host
. Z2EdA Cutol22 DMA HelEH d4¢ tetrt
7l g 45 tuelxd od AHg T
W T T e T e ]
» DMA Setup - Device to Host or Host to Device
: BXE 7)90)9 first~party DMA FTo] Al&2EH
AHg gk

v T TN 1Y DTN AT

DM A Buifes bentifiee Low

= BIST Activate - Bidirectional
: n loopback mode®l &itol FANA FAULH ALE
g},

. (PRI ) Y P R 05 Trpe srens
Tas T kR Y .
paseiadizal Bewia ey P Daap o
Dl 40 Panaiticis Daniss s 0ar12:0]

» PIO Setup - Device to Host
: PIO Holel M43tz 98 tutol 2o o A&

» Data - Host to Device or Device to Host
1 e =2bolr Mg ols/x7) dE A AEE
.

T R N D O O T T

N Dwerds of dam .
(Mintmaes of 1 Brord - Moximen of 1843 Dmerd )

26 AEHA 2 Holokx A

(1) AlEdlA A3t

29 2. AEdeld A

B E do]E = Register - Host to Device A$0] ©]
2o0]zZ ¥ Shadow Block registerd ®HW3x I o
g Aggct HolgE fr|/27|dE FIFOS AHEst
%

- PIO dol®l 2l7)

- Hutol 20l A PIO Setwp FIS @%. DRQ = 1%
b5t

- Tutelzol A 9lg HelHE ¥ F srEfes
Data FIS A% %k,

- Z2EdAME @& Data FISE ZXEe (S0,
CS1, DIOR, DA[2:0]4 %] wte} de|HE 2+
o

» PIO dlolE] 2:7}

- tjule] 2ol A PIO Setup FIS d4. DRQ = 19
7}s 3tk

- 32EJAM CSO, CS1, DIOW, DA[2:0] X Z
w2l dlolElE Fu|F tiulo]lx %O F Data
FIS A% gt

-gulol 2oy B Data  FIS&  CSO,
CS1, DIOW, DA[20] A 5o} 230} woj8E &
th, ol ¢lx ¥ ¥L PIO Setuwp FISY
Transfer Countol ulgt tt=c},

~ DMA dHol&g ¢}7]

- fupe]zel M dlol8 ¢l7} £6ld DMARQ A
28 2UEd

- dutej2y ¢ g vloEE FHF ZAEROE
Data FIS A4t}

- ZAEqME ®EL Data FISFA(e}A FISTH
PIO Setup 7t obd®) ¥ DMARQ, DMACK,
DIOR, DA[2:0] 1z =t} b8 & et
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- futojzo A& dolg 7] F4]A DMARQ A
3 & ¥ ¥ DMA Activate FIS 3434,

- 32EJ A DMARQ, DMACK, DIOW, DA[2:0]
el dolHE F£u|$ dulel: %02 Data
FIS A4&t}

- Yupel2oAE e Data FISE DMARQ,
DMACK, DIOW, DAI[2:0] AlZ o] utdo] go)
HE ¢t ol ¢i ¥ ¥ DMA Setup
FIS9 Transfer Countel @&} i},

a9 2+ Cadence Verilog XLE& o]&3to Al o]
A A5 Ao,

(2) Aojotx 2%

Apollo ToolE A3l Auto P&R A9 S 3o,
CadanceA}2] Dracula Tool® Al43te] merging2tgd&
st o

29 3. Full Chip #elohs
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a9 3 1500pm * 1200m AtolZ, 208W-g 7HA&
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m. 28 9 &% 47 4%

AP ATA A4 3 & AAEAY A4 59 32EdE
Shadow Block registere] FAI o] glon tjujojrof
= Shadow Block register, Command register2 -4
Heol gk Z+ 93 3ed 2F AP FIS d4ES
Bt Agg Jo g FPGAE 4% B= H2ES

gxg gH2E g ol4g HAEE 5T dAHo)
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