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‘FPGA 4}/ N2
OPB EMC K () OPB SDRAM Controller Z /1L, M ATY T SA AR E il 3534
FPGAINER
FPGA &8\
PB
LAN
OPB EMC M 9y A=5
LMB _
BRAM MicroBlaze
‘ ’ OPB SDRAM SDRAM
I-LMB D-OPB Controller 16MByte
D-LMB I-OPB
O O
O O SDRAM
O O 16MByte
20
RY713)b
a7
1458
SAERL/O ARY7135),37
roates I
&&teeEy M ZOMI—HTHER
LsE&ERnyvh

1-7 SZ130 »/3A

1.3.2.2. 7Aat vy
FPGA M T MicroBlaze 2 HL T\ E4,

1.3.23. A &Y

3 FHDAEY THERLL TWET,

-FPGA %5 BRAM (77 /L+ 8kByte)
T =TI AHELTERL TOET,
EENSE T 1213, JEBRD 32Byte(HIVIA A7 ZFHIR) LN ChHIUX, =2—F T 0/ I A TCHEHAT52EHT
EEICI

‘FPGA 4N SPT 77 v 2 A€
8MByte ZFEHEL TWET,
7' —ha—4% Hermit <° Linux, FPGA 2L 7 47 5 —Z 72 ORAFIE AL QOET,
OPB SPI =i L. OPB Sk L TV ET,

-FPGA 4145 SDRAM 16MByte X 2
Linux DAL AEVELTHEH L TWET,
OPB SDRAM Controller Z{ FHL ., OPB L85t T\VET,
2 ¥t SDRAM D1fE 5#ti%. 58412 2 DI BEL T, FPGA s CnEd,
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1.3.24. > F7)avy—IL
0S s U7 ary—niZ OPB UART lite 2L TV E7, OPB UART lite I% RS-232C Foo s — %
L. SUZAKU CON1 IZ#iL CvET, RS-232C hu s — 3T, 4 F Yo fNAA T DEDOZFIEL TOET,

1.3.2.5. LAN
LAN = hbz—713% LAN9115(A—77: SMSC) A 4L T vEd, LAN9115 1 OPB EMC AL OPB &%

L TOET,

1.3.26.FPGAa> 74 ¥XalL—>3 Y
SPI =7 4Fal—varv AL T ET, SPI 77y aAEViL M25P64(XA—%:8T ~A/nxl/hn=J
) FEEELTOET, SPI 7793 2 ARVDZERNZHOUNTIE"6.2.3 SPI Writer TEX#ix A"42 T BTSN,

Inl E—
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oo oo oo oo
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oo oo oo =9 oo
oo oo oo EJ; oo
oo oo oo T = RS-232G oo
oo oo oo Foyo— oo
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oo |oo oo oo oo
Oooooo .’ﬂ—[l" oo oooooo
O oooooE oo coooo
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1.3.3. SZ310

SZ310 ODERO T vy 7 X% L FIRLET,

PRLA/T=HIA

Zﬁ; SDRAM
— 32MByte
L1 FLASH
— 8MByte
1-4 R
/0 —
— ])Llfg'_j <«—» RJ-45
706y
FPGA \
Virtex—II Pro
TE7720  |a—p J‘tTtﬁG
FG256 7
RS232C | .
- e e
< - EEE—FIvVIS
LED
JTAG | VIt
Ly F <—DCM | 3.6864MHz
S/ Reset
+1.5V
/ RESET
+2.5V
/| POWER
+3.3Vin Viatl 33V
“.. SUZAKU-V Board
& EBIdXilinx EDKTHR
ENBIPI7PTYT
PLB
- > PLB EMC SDRAM
I-PLB S S ™ 759Y1*EY
PPC405 > L - LANTYFA=5
P | @ | PLBSDRAM | ©
MMU l Controller
ICACHE 16KB —
DCACHE 16KB boPLE
TIMER -
> .| BRAM
oPB
» PLB2 . le¢— | OPBUART »  RS232CHSVY—I
-t OPB - lite
a1-4 )
1/0 J.:'f' | OPB Interrupt
avvh Controller
o - |y EmE-FUet
CHEISHIO VI Ev L2
FPGA
<«—» OPBGPIO |« »  1—-42YFO—JLLED
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1.3.31. 7Ot vy
FPGA MNE T PowerPC405 2 L TWVET,

1.3.3.2. /A X
3FRFD NATHERAL TWET,
‘FPGA WN#5 PLB(Processor Local Bus)
PowerPC405 & BRAM., PLB SDRAM Controller 728D~V 7 =F )L IP a7 2k 4 5/3A4
*FPGA N5 OPB(On-Chip Peripheral Bus)
OPB UART lite. OPB INTC 2D~V 7 7))L IP 27 &85k 35734
-FPGA 43 A
PLB EMC X%, PLB SDRAM Controller Z /L., FMBAEY T /3A A7p ki 35734

PL FPGA S E8 )\ A
FPGAR &R A

PLB EMC 1%%'?8”\:';"

e

PLB SDRAM FLASH

PPC405 Controller 8MByte

-PLB
D-PLB BRAM LAN
avra-35
Z0ith
RY7L5) =P T2
a7
1-43Em
RYFTSINI7H
P o vonn oPB
LizsFsErnyvh
PLB2
4 ER1/0 OPB Z0fth
&EH70EY RYFISI
a7
1-43Em
> RYFISLA7H
LizsE&Em0AI9D

1-10 SZ310 D/XA

1.3.3.3. *EY
3D AT THERL T ET,
-FPGA i BRAM (7 74V 16kByte)
T =TI AHECTEHALTONET,
T—RETHIT, 22— T us T ATHAT AL TEET,
FPGA N7 T 2 AFEY
8MByte & FEEL TUWVET,
7 —ha—4% Hermit <° Linux > A7 A, FPGA 27 475 — &2 EORIEITFE AL QOVvET,
PLB EMC &L CTWET,
-FPGA 4}#5 SDRAM 32MByte
Linux DA AEVELTHEHL TWVET,
PLB SDRAM #%f#i L, PLB &8 TVVET,
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1334.2Y)Favy—IL
0S s U7 ary—niZ OPB UART lite 2L TV E7, OPB UART lite I% RS-232C Foo s — %
L. SUZAKU CON1 [Z#i L CvET, RS-232C 7o — 33, 4 F Yo fNZA T DOEDOZE L TOET,

1.3.3.5. LAN
LAN = ha—7|2 FPGA #3512 LAN91C111(A—% : SMSC)Z F3E L Tk,
LAN91C111 (%, PLB EMC %ff L. PLB X85k L T\ E9,

1.3.36.FPGAa> 74 FXalL—>3a Y )
FPGA =2 74K 2l —va IC |12 TET720A—7 : I L7 by T A R) 2 FIEL TET, TET7720 DFf
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1.3.4. SZ410

SZ410 ODERO T vy 7 X% L FIRLET,

a1-%
1/0

DDR2 SDRAM
T l 32Mbyte
P DDR2 SDRAM
N = 32Mbyte
- B Ether PHY |« RJ-45
a1-4
1/0
86EY FPGA SPI 75991
Virtex—4 FX ; 8Mbyte
SF363 Config
- CPLD
\—> Direct
SPI
[
RS232C
<
- B » 10PN
JTAG i
4P EWE— kvt
e » LED
YI7bor7)evk
i +1.2V
g +2.5V
/ RESET +33V
+1.8V
o] POwEr
+3.3Vin > +0.9V
Reset “.. SUZAKU Board
& EB(dXilinx EDKTHR
Sh3IPI7TY
PLB
— | PLB |, | HARD | o
TEMAC > TEmAC [ P Ether PHY
I-PLB
>
PPC405
PLB SDRAM
< > o R
MMU "1 Controller > DDR2 SDRAM
ICACHE 16KB
DCACHE 16KB b-PLE |- DDR2 SDRAM
TIMER -
IME >« > BRAM
OPB
PLB2 | > OPBSPIS | » SPI75v¥a
<> ops >
- OPB UART | p RS232C
lite %A
-
o | OPB Interrupt
1-4 Controller
j‘> avvn
EHE-FIvL
- OPB GPIO | >
i h T v7keIPURYE
FPGA <> OPBGPIO |« > J_fi;D"D_’L
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1.3.41. 7Ot vy
FPGA MNE T PowerPC405 2 L TWVET,

1.3.4.2. /"X
3FRFD NATHERAL TWET,
‘FPGA W PLB(Processor Local Bus)
PowerPC405 & BRAM, PLB DDR2 Controller 72X D-~_Y7 =7V IP a7 #8535/ A
*FPGA N5 OPB(On-Chip Peripheral Bus)
OPB UART lite. OPB INTC 2D~V 7 7))L IP 27 &85k 35734
-FPGA 43 A
PLB DDR2 Controller %4 /1L, SMTFAEY T /A R E T4 i 5 /3 A

PL FPGA #4E8)12
FPGANER A
PLB HARD
H TEMAC 0 TEMAC ﬁ Ether PHY
PLB DDR2 DDR2 SDRAM
PPC405 Controller 32MByte
i DDR2 SDRAM
BRAM 32MByte
0t
Y713l
ar
1-Yi&m
RYZTI)LIATH
€ o vorn OoPB
LizsFEFEnnIvy
PLB2
54&81/0 OPB Z0ft
&EtseEy RY713)l
ar
1-45&m
‘ ’ RYZ17)LIA7%
LizsggEnndyh

1-13 SZ410 D32

1.3.43. A€

3 FHFADAEY THERKL TWET,

‘FPGA il BRAM (7 7 4V 16kByte)
T Fuar I AHELTHEHLCOET,
T—NETHRIT, =T e AT AL TEET,

*FPGA #15% SP1 77> 2 A€
8MByte ZFEEEL TWET,
7 —bha—4% Hermit X° Linux A7 A, FPGA a7 475 —Z2 7 EORAEIHE AL QOVvET,
OPB SPI S Zfli L., OPB L8 T\VET,

-FPGA 4145 DDR2 SDRAM 32MByte X 2
Linux DAL AV ELTHEHL TOET,
PLB DDR2 Controller &#25iL TV ET,
2 #z> DDR2 SDRAM D{g SH#HIFEAIT 2 DIZ4EEL T, FPGA S SN TWEd,
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1.3.44.2)7)La2J—)L

0S s U7 ary—niZ OPB UART lite 2L TV E7, OPB UART lite I% RS-232C Foo s — %
L. SUZAKU CON1 [Z#i L CvET, RS-232C 7o — 33, 4 F Yo fNZA T DOEDOZE L TOET,

1.3.4.5. LAN

Virtex-4 FX W TEMAC (Tri-Mode Ether MAC) & 10BASE-T/100BASE-TX @ Ethrer PHY (X—71:

SMSC) 2L TWET

1.3.46.FPGAa> 74 ¥Xal—>3 Y

CPLD Zf#fL7- SPI =2 74X 2l — a2 AL TET, SPI 799 2 A 1T M25P64(A—74: ST <A
raxlrha=s )& EZELTWET, SPI 7793 2 AR DFEMIZ OV TIE"6.2.3 SPI Writer TEX#iz 5"%

THRRTERN,
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/‘; TIPS SZ410 ® JTAG(CON7) a7 Z DD X )L—HR—)LIE?

SZ410 @ JTAG (CON7) a7 X DFED AN —R—/LiE CPLD EXAHRH DAL —k—/L T3, FPGA &
CPLD @ JTAG ENILL FORDLEHIZ TCK, TMS %3 H I 5 CRIRE T vET, CPLD 2 E&#ix 52k
IFLHAAHRET A, EBEHZ TR TLEIE SUZAKU DNEIK INNCARDETOEIANKRZERDT, EHLTh
LWVOZENRONED T, CPLD ZEXH#iz /20O L TIEEW,

FPGA

4. TDI 5.TDO 3. TCK 6. TMS 7.TDI 8.TDO

8. TDO

CPLD

I: TIPS SZ410 CPLD & SPI 75y =D& HEH

CPLD & SPI 79 =2 AFVERALEDOZ, U T AEYRAN —ATHD SPL 1ZFDFEFvAZ—I YT LT
EXHAZDHZENEGTHY, /2 Smm X 6mm® SPI 77w 2 AEVE bmm X 5mm ¢ CPLD(XC2C32QFP32
ENEH T 58, AR EORE A NSSTT BT,
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14, * YTy
1.4.1.SZ010, SZ030

S7Z010 BEL W SZ030 DAEY~ 1L  FOL BN TY,

# 1-2 SZ010, SZ030 DAEY~v T

Start Address

End Address

RYI7xI5)L

TINA R

0x0000 0000

0x0000 1FFF

BRAM

0x0000 2000

0x7FFF FFFF

Reserved

0x8000 0000

0x80FF FFFF

OPB-SDRAM Controller

SDRAM 16MByte

0x8100 0000

OXFEFF FFFF

Free

OxFF00 0000

OxFF7F FFFF

OPB-EMC

Flash 4MByte or 8MByte

OxFF80 0000

OxFFDF FFFF

Free

OxFFEO 0000

OxFFEF FFFF

OPB-EMC

LAND> kO—75

OxFFFO 0000

OXFFFF OFFF

Free

OxFFFF 1000

OxFFFF 10FF

OPB-Timer

OxFFFF 1100

OxFFFF 1FFF

Free

OxFFFF 2000

OxFFFF 20FF

OPB-UART lite

RS-232C

OxFFFF 2100

OxFFFF 2FFF

Free

OxFFFF 3000

OXFFFF 30FF

OPB-Interrupt Controller

OxFFFF 3100

OxFFFF 9FFF

Free

OxFFFF A00O

OxFFFF A1FF

OPB-GPIO

T—FE—Fv o
VIrYIT ULy b

OxFFFF A200

OxFFFF ASFF

OPB-LED

LED

OxFFFF A400

OXFFFF FFFF

Free

1.4.2. SZ130
S7Z130 DAFEY=y 7 IILL FDOEEBY T,

# 1-3 SZ130 DAEI~v

Start Address

End Address

RYJx3)L

FINL R

0x0000 0000

0x0000 1FFF

BRAM

0x0000 2000

0x7FFF FFFF

Reserved

0x8000 0000

0x81FF FFFF

OPB-SDRAM Controller

SDRAM 32MByte

0x8200 0000

OXFEFF FFFF

Free

0xFFO00 0000

OxFF00 O1FF

OPB-SPI

SPI Flash 8MByte

O0xFF00 0200

OxFFDF FFFF

Free

OxFFEO 0000

OxFFEOQ FFFF

OPB-EMC

LANa > ~O—7

O0xFFE1 0000

OxFFFF OFFF

Free

OxFFFF 1000

OxFFFF 10FF

OPB-Timer

OxFFFF 1100

OxFFFF 1FFF

Free

OxFFFF 2000

OxFFFF 20FF

OPB-UART lite

RS-232C

OxFFFF 2100

OxFFFF 2FFF

Free

OxFFFF 3000

OXFFFF 30FF

OPB-Interrupt Controller

OxFFFF 3100

OXFFFF OFFF

Free

OxFFFF A000 [OxFFFF A1FF| OPB-GPIO T—rE— RS s
VI RYITFYty bk

OxFFFF A200 [OxFFFF A3FF| OPB-LED LED

OXFFFF A400|OXFFFF FFFF] Free
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1.4.3.SZ310
SZ310 DAFEY = T IILL FDEBY T,

* 1-4 SZ310 DAEI~>

Start Address | End Address RYzzx35)L TINA R

0x0000 0000 [0x01FF FFFF| PLB-SDRAM Controller SDRAM 32MByte

0x0200 0000 [OXEFFF FFFF| Free

0xF000 0000 | 0xFO7F FFFF| PLB-EMC Flash 8MByte

0xF080 0000 |0xFODF FFFF| Free

O0xFOEO 0000 |0xFOEF FFFF| PLB-EMC LANO> FE—5

0xFOFO 0000 | OXFOFF 1FFF | Free

0xFOFF 2000 | OxFOFF 20FF | OPB-UART lite RS-232C

OxFOFF 2100 | 0XFOFF 2FFF | Free

OxFOFF 3000 | OxFOFF 30FF [ OPB-Interrupt Controller

0xFOFF 3100 | OxFOFF 9FFF | Free

OxFOFF A000 | 0xFOFF A1FF| OPB-GPIO T—hrE—FI v X
VI2bkozT7)EY b

0xFOFF A200 | OxFOFF A3FF | OPB-LED LED

0xFOFF A400 [OxFFFF BFFF| Free

OxFFFF C000|0xFFFF FFFF| BRAM

1.4.4. SZ410
S7Z410 DAFEY=y 7 IILL T DO LB T,

# 1-5 SZ410 DAEI~v

Start Address | End Address RYI7x5) TINA R

0x0000 0000 |0x03FF FFFF| PLB-DDR2 Controller DDR2 SDRAM 64MByte

0x0400 0000 |0xFODF FFFF| Free

0xFOEO 0000 [OxFOEO FFFF| PLB-TEMAC Ether PHY

0xFOE1 0000 |0xFOFE FFFF| Free

0xFOFF 0000 [ OxFOFF 0O1FF | OPB-SPI S SPI Flash 8MByte

0xFOFF 0200 [OxFOFF 1FFF| Free

O0xFOFF 2000 [ 0xFOFF 20FF | OPB-UART lite RS-232C

OxFOFF 2100 | OXFOFF 2FFF | Free

0xFOFF 3000 [ OxFOFF 30FF | OPB-Interrupt Controller

OxFOFF 3100 | OxFOFF 9FFF | Free

OxFOFF A000 |OxFOFF A1FF | OPB-GPIO T—FrE—FIPr N
YI7brozT7)EY bk

0xFOFF A200 | 0xFOFF A3FF | OPB-LED LED

O0xFOFF A400 |0xFFFF BFFF| Free

OxFFFF C000|0xFFFF FFFF| BRAM
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2.LED/SW R— FIZDWT

SUZAKU 2% —4—%»MNI"SUZAKU+LED/SW R —R"CTHg S i1 £ §, LED/SW 7R —Ri% SUZAKU 0%

BHRA—RELTAELEENEL, LED/ISW R —RIZHOWTEIKXE L7203 S EICHA LT, 25OV T
1X"7 ISE OfFEW I CHEREIZ LED/SW AR —RIZfin 722355 FH L F97,
2.1. [EF%EREA

LU F oI X 2 LED/SW AR —R ORIE K T4, [ X K& OER &L 134T E CD-ROM @

"¥Ysuzaku-starter-kit¥doc"l|ZIUFRSIL TWAD CTEEIIF HHE T B RTZENY,

LED/SW AR—R{ZIZH @ LED 728 4 > (D1, D2, D3, D4) . LA X A vF 73 3 > (SW1, SW2, SW3) ., &
—HZ)a—R 2y F MR 1->(SW4), 7 &7 A~ LED 7% 3 - (LED1, LED2, LED3) ., U7 /LiR—kA8 1 >34k
I TEY, T2 CON2 25 SUZAKU L85 T 530127 > CnET, BELT-+3.3V 245572 AC 74
75 5V b 3 i L2l —HFT+38.3V #E->TWET, 2D +3.3V X CON2, CON325 SUZAKU i~k

fashEd,

| | LED x 4
1] il I+
- SUZAKU
/:-LHH LT il—l]\
Bl |
i == f LR AT
- CON2 ® X3
S
L 2OV X
. = g NS e i
| Il Ik — n—ZYa—R A Ao F
Ny e

‘ ‘ s gg%g E.ﬁ

L I [ H—ZI) """ .
T — — ! : | -
3 BT LFal—s L= [ &7 LED
]
= e ]
=t —l % - " ]
= " T%;T L 1 2

YT LE—F N\ L

X 2-1 LED/SW [al#& X (/i)
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22. EVTFHA Y

LED/SW R —R &l ] T DB IC b BLE 2o e T A 2 LA FITRLE T,
Z D SUZAKU+LED/SW AR —ROE T H A2 TE"13 SUZAKU +LED/SW AR —R D> 74
AN BLTES N,

% 21 sy VEyMES ELT AL

FPGA ##i5c
iy | B4 I/O | F&HE S7Z010 | SZ130 |Sz310 |Sz410
SZ030
SYS_CLK 1 | 7y T9 U10 C8 Y6
SYS_RST I |[VEvMEE F5 D3 A8 U3

#£ 22 HgEEAY L 7Y A1 (CON2)

FPGA #fesc
HE [ BE4 I/O | t&8E S7Z010 |SZ130 |SZ310 [ Sz410
SZ030

UARTS3 I |RTS A7 N4 E14 D15
9 | UART2 O |TXD A3 M6 E13 E15
10 | UART1 O | CTS D5 M5 F12 F15
11 | UARTO I |RXD B4 M3 F13 P4
13 | SEG7 O | 7 AFDP C5 L5 F15 P1
14 | SEG6 O | EBZARG B5 L6 F16 P2
15 | SEG5 O | BZAVMF E6 L4 G13 L2
16 | SEG4 O | ®/AME D6 L3 G14 M2
17 | SEG3 O |®BZAFD Cé6 L2 G15 N2
18 | SEG2 0O |EBZARC B6 L1 G16 N3
20 | SEG1 O | &Z/A B A8 C9 N9 Y7
22 | SEGO O |EBZAMA B8 D9 P9 W7
24 | nSEL2 O | 7%k&Z7 A+ LEDS3 R D7 K6 H13 N5
25 | nSEL1 O | 7%k&Z A LED2 #R Cc7 K4 H14 M3
26 | nSELO O |7%7AFLED1#ER B7 K3 H15 M4
28 | nCODE3 I | e—X)a—K&AAfyF 23 (of:} J1 J16 H5
29 | nCODE2 I | 2—XJa—R&AfyF 22 A9 F9 J15 E2
30 | nCODE1 I | e—&)a—FAfyF 21 Al2 E9 J14 D2
31 | nCODEO I | 2—Xa—RKAAfyF 20 C10 A10 J13 U9
33 | nSW2 I | LR ALY TF SW3 Al4 D11 K16 L1
34 | nSW1 I | #WLARFAASyTF SW2 B14 C11 K15 M1
35 | nSWO I | WLARZZAyF SW1 A13 F11 K14 G4
37 | nLEO O | B LEDGs) D1 B12 E12 L16 G2
38 |nLE1l O | B LEDG#) D2 C12 F12 L15 F2
39 | nLE2 O | ¥ LEDG#) D3 D11 B11 L14 F1
40 | nLE3 O | B LEDGs) D4 E11 All L13 E1
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3.SUZAKU+LED/SW R— FD#ERK

SUZAKU+LED/SW R —R D37 X DOELECY ¥ 7NOFRE SOV CRIALE T, 2O FEBICEE T
DI DI BER R R IR T, fR 0 ASCRREUIRE R E STV &3 5L, SUZAKU X° LED/SW R —R 234

NWCLEIAIREMED DV E T, LonneD

AATZE Y,

3. BB V3 —J 1 —ADEE

SUZAKU Zi% FPGA °AEY  Ethernet 2> ha—J5 324X, Linux 2NEIfELE 3, LED/SW A —RiZ
IZ LED °AAvF, RS-232C b7 v — "N FEXN CvET, EIFIZ LED/SW AR —REIMSAERE L £,
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4.2. FRRIEE
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f+)E CD-ROM D"¥suzaku¥tools¥spi_writer-yyyymmdd.zip" UL GRS CWVET, £, SUZAKU A
KA D Z 71—k ~_—V(http://suzaku.atmark-techno.com/downloads/alD Sl F a2 7 m—R
THIENHRET, A A=V HFIEIZOW IR L= 7 4V X N spi_writer_manual_ja-x.x.x.pdf %
THMLIZEN,

@® ¥ u—4 Hermit
Z o m—4 Hermit A Ab—/L L TLTEE N,
f+)& CD-ROM d"¥suzaku¥bootloader¥hermit-at-win-x.x.x.zip" |2 EkSILCWVET, F72, SUZAKU
AR A D H T m—R_X—U(http/suzaku.atmark-techno.com/downloads/al) /5 FThii a2 v m—
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52. VYFILEEVI +oT

SUZAKU 33U T7 VR —beary— L THEALET, SUZAKU Oa ) — b H S 1 iz 5 7 B
o729, SUZAKU Oz — VI HEESTZDT B2, I T VEEY 7 =7 N ETY, 22Tl Tera
Term Zf#E FAL7-BZRLET,

VT IVBIEY 7R =T %N B ST IVIRIE O EEIT > TLIEEY,

- Baud rate 115200
+ Data 8bit

- Parity none

- Stop 1bit

+ Flow control none

Tera Term: Serial port setup

x]

Fort: COM1 M 0K
Eaud rate: 115200 -

Data: |B bif v Cancel
Farity: Im
Stop: 1 it - Help

Flow control:

Transmit delay

I msec/char |0 meec/line

5-2 U7 LR —MNTera Term) D% E
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e
Fleaze chooze one of the following and hit enter.
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=: download a s-record file
t: busy loop type slot-machine

-
£ >
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5.4.1. Linux D#2E}
VUTNVBERY 7 2 7 NEEISINLTWAZEEEFR L THD AC 7X 7% 5V ZHEEGEL . BIRA R TEE
W, UTVIBRE Y 7727 OEHEIZ Linux OEEI0 Y D3R RmSIVET,

% 5-1 SUZAKU D& (SZ130 DA

Linux version 2.4.32-ucO0 (atmark@atde) (gcc version 3.4.1 ( Xilinx EDK 8.1 Build EDK I.17
090206 )) #2 2007 4% 2 A 28 H /KR 16:31:36 JST
On node O totalpages: 8192
zone(0): 8192 pages.
zone(1l): O pages.
zone(2): 0 pages.
CPU: MICROBLAZE
Kernel command line:
Console: xmbserial on UARTLite
Calibrating delay loop... 25.39 BogoMIPS
Memory: 32MB = 32MB total
Memory: 29432KB available (988K code, 1984K data, 44K init)
Dentry cache hash table entries: 4096 (order: 3, 32768 bytes)
Inode cache hash table entries: 2048 (order: 2, 16384 bytes)
Mount cache hash table entries: 512 (order: 0, 4096 bytes)
Buffer cache hash table entries: 1024 (order: 0, 4096 bytes)
Page-cache hash table entries: 8192 (order: 3, 32768 bytes)
POSIX conformance testing by UNIFIX
Linux NET4.0 for Linux 2.4
Based upon Swansea University Computer Society NET3.039
Initializing RT netlink socket
Microblaze UARTlite serial driver version 1.00
ttySO at Oxffff2000 (irq = 1) is a Microblaze UARTlite
Starting kswapd
xgpio #0 at OxFFFFAGGO mapped to OxFFFFAQQO
Xilinx GPIO registered
sil7segc (1.0.1): 7seg-LED Driver of SUZAKU I/0 Board -LED/SW- for CGI demo.
RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
etho: LAN9115 (rev 1150001) at ffe@0000 IRQ 2
Suzaku MTD mappings:
Flash 0x800000 at OxffOOO000
flash: Found an alies 0x800000 for the chip at 0x0, ST M25P64 device detect.
Creating 7 MTD partltlons on "flash":
0x00000000-0x00800000 : "Flash/All"
0x00000000-0x00100000 : "Flash/FPGA"
0x00100000-0x00120000 : "Flash/Bootloader"
0x007f0000-0x00800000 : "Flash/Config"
0x00120000-0x007f0000 : "Flash/Image"
0x00120000-0x00420000 : "Flash/Kernel"
0x00420000-0x007f0000 : "Flash/User"
FLASH partition type: sp1
uclinux[mtd]: RAM probe address=0x8012dadc size=0x1ba000
uclinux[mtd]: root filesystem index=7
NET4: Linux TCP/IP 1.0 for NET4.0
IP Protocols: ICMP, UDP, TCP
IP: routing cache hash table of 512 buckets, 4Kbytes
TCP: Hash tables configured (established 2048 bind 4096)
VFS: Mounted root (romfs filesystem) readonly.
Freeing init memory: 44K
Mounting proc:
Mounting var:
Populating /var:
Running local start scripts.
Mounting /etc/config:
Populating /etc/config:
flatfsd: Created 4 configuration files (149 bytes)
Setting hostname:
Setting up interface lo:

34 SUZAKU+LED/SW R—KZEM T



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

Starting DHCP client:
Starting inetd:
Starting thttpd:

SUZAKU-S.SZ130-SIL login:

35 SUZAKU+LED/SW R—KZEM T



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

542 O454 >
FREINTWD SUZAKU s A 7ar 7wk root 2—HW Tl Ao LET, XA —ROYHIEREIT
"root" T,

# 52 SUZAKU #IHIERERFD2—H L/ 2T —R

=V SAT—F HEIE
root root FibE = —

543. *rY FI—O DEE

HRRAED SUZAKU (% DHCP T IP ZEUSG 4 208 ESNTCWET, BEWVOBRSEIZ DHCP H— 38
RVREITEE IP 2E0 Y TAHULERHVET, DL TFToa~vrRE AL, BEE IP 2804 TTLEESW, LLTFD
fil> 192.168.11.234 O ITITME 472 IP TR A2 AL TLIZSW, [#7E TP Z2H10 Y4 CTAHIFX SUZAKU -
DORFHEL—P TIATLTLIEE N,

i 5-2 [EE IP 7TRLAOEIN YT

# ifconfig eth0 down
# ifconfig eth® 192.168.11.234

P MT =T DR EILLL FOa~ R CTERSNET,
B 5-3 Ry NT—TDEREDFRR

#ifconfig etho

etho Link encap:Ethernet HWaddr 00:11:0C:12:34:56
inet addr:192.168.11.234 Bcast:192.168.10.255 Mask:255.255.255.0
UP BROADCAST NOTRAILERS RUNNING MULTICAST MTU:1500 Metric:1
RX packets:114 errors:0 dropped:0 overruns:0 frame:0
TX packets:16 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
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544. 917

HfRREED SUZAKU Tl, thttpd &V )/hE72 HTTP — 30BN COVEJ, SBIEEHERLIZIP TRV A
(BTl 192.168.11.234) ICBHEWDOT =T T I TT /AT HZE T, BIEMEZRNTEE T, "http//IP 7L
IMTT T EBAL T,

a Welcome to SUZAKU — Microsoft Internet Explorer |Z”E|E|
B REE FRW BRECANGE T AHH ar
1 — i . 3 - o
Oms - ©- ¥ Bl & Pr= Jesscv @ 2
TEVADY | https//192.16811.234/ v B e Uin > &y

Welcome to SUZAKU

This is a placeholder page in the SUZARKY, running uClinux relesse
of the thttpd Web server

fStmark Techno, Inc., Sapporo, Japan  April 18, 2004

& © Aol

5-9 SUZAKU Web Page
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SIHIZ 787 AN LED ZHil#CE% CGI A A->TWET, “http//IP 7 RL-Z/Tseg-led-control.cgi” =7 7 A
LTL7ZEN,
3 7see-led-control - Microsoft Internet Explorer |Z||E|E|
T ULE REER FBTW BREANE LD ALFH w

Q- Q- x| @ & Lur Jrernw @ -

TELADY | http//10216611.234/ Tsee-led-controleai v | [Ed 580 U0 ? @+

7SEG LED CONTROL
ATMARK TECHNO

¥

LED3 LEDZ2

3 |z |
1~F(16 #5) 0¥ T%
#ELCOKIZ 2D v s
+5&. 727 Ak LED
CRELHFENE RS
s, Ig‘] A-TifETENELE ® ok

LED1

5-10 CGI ZErLTH5

5.4.5. 8T A%
SUZAKU A& —42—FyNMITEFRRZ DHOEE A, #& T3 5120%, BIRZUIK T 208 RZHVET, AC 7
BT R B NPHIRO TR T L TLIEEN,
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5.5. SUZAKU D T—+>—4 VR
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FPGA 1277y aAEYOHF D FPGA Y

—2a2(BRAM N BBoot #4104z~ .
4 ¥ 2l —rarlEzT, (T aAEIDY
—Va IOV TIE"6 SUZAKU % #& s
%“Z‘)"Vcﬁ]ﬁ“%%l’ijﬂo ) A=Y 739V12EYDHD)
DEVEV FPGA U_—*‘{"a)(B_Bcot‘éfB?’é
701373.5\%%5“—}*5*@‘6U‘TZ/}*/\75@7 FPGAICOY74¥alb—Yay
KL 2 (MicroBlaze : 0x00000000 % Hi | ‘
PowerPC : 0xFFFFFFFC & #i) iz
SUZAKU Ti% FPGA @ BRAM Z%104 | @ BBoot Frea
TTVBDT, 2 T4 Fal—a T
#% . FPGA @ BRAM WN® BBoot 2EI{E ) BRAM o

BBoot [I7Tvy 2 AFVOHFHO T —ha—

A7tk

#V—ar(Hermit) SDRAM (Zait— o FPGAROBB0otk 0x1000000
LET, a8 —#& T# 7 —hr—4 Hermit Y-vay I MBS (Hermit) &

DEFAT RL ALY T 5151725 C SORAMIEIE

Y, Hermit 2N EEEIL £, ‘

Hermit {377y 2 ARIOHRDAA=UY | @) Hermit FPGA

—V2(Linux)% SDRAM (2=t —LE7,

ot —#& 71 Linux OEEHTRLAIZT Y BRAM

LT HEDNI>CHY, Linux ASEBIL 7223 v 70k
¥ 7, Linux 725 € @) % |X Linux 2 iy -

SDRAM @éﬁﬁfﬁ%ﬁﬂﬂ L/\ Hermit !ZUZ\ J—ta—4

RO T EFEELTLENET,

DEVEV]

Hermith

I59V1AEIDHD
A A=J)=JaU(Linux)%
SDRAMICOE—
@) Linux FPGA
BRAM
T5vYaINEY SDRAM
BBoot
FPGA
DEVEV]
J—ro-4
Y—Jay
A=Y LinuxiE Bk (3
=33y Linuxh'SDRAM £ $815 & {3 Fj
(Hermitld L E&3N3)
5-11 2 Bt~ —h
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SUZAKU 2% —%— D BBoot [ZLA F D L5727 m—TEIWEL £7, JLiZE oBiEa B L TR L TA
TLIZENY,

LED D3(FR)HLT

BHE-FIroN
r=Tv?

AOvbI V0D 209k
DA H A EIDAHEST

EEE- FEREE
E

‘A’ or ‘Enter’

\J
EDAHEEILE EIDAHEEIE HNAHEEIE
t’{fefg;t‘ﬂg"’" Eh0-55Hat 2y
LED D3GR)AAT Hoyn—RE-F EI-I—-TET

5-12 AZ—4—%v 10 BBoot D7 1u—

/‘? TIPS 2 EERET—F
SUZAKU O7 —ha—XZ[ZLLTFD 2 ORH0, 2 B T7 —RL £,
o T7y—ANS—bha—4% BBoot
(FPGA ® BRAM )

o THURNT7—hr—4& Hermit
2 BEED T — M L2V Z B AT RE T8, SUZAKU Tiddh 2 T 2 BEET7 — 2L TV ET, ZHUiZfmHas
DIFRKNTT7 T 2 AT VONENESHLZ LN TH, HIEKROT — b —F ECIIEESE TR & o7 bV F L
7T —ha—ZII0EHEILS BRAM OATVEBEEZRIKRIZHZ 2022800 FED 2 SOEBAHYET, {15
MDOJFIKRTT7 T 2 ATV ONENESHZ 5N TH, FPGA THUE JTAG oo 74X al—rar s —H%
Ty I L TEDHDT, BBoot ZEHSHAZENTE, 770 a ARVOEXELZBIROIENHKET, £, 7
—he—FIEMFEINT=ZT 0T TAA A=V EREASE D T50 T, ZLOAFRINMEL2DET, FPGA O
BRAM & E/RY Y —A72D T, EIFFICLNEI TSN T — b —F D=L OB BN T D2 A58 T,
T K7 —bha—% Hermit (ZZNHOMEREEFI- D LIZLELT,
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6.SUZAKU =22 EHZ %

SUZAKU TBAZ 5720121 SUZAKU #EZMX HIEENMALIRVET, 22 TlE SUZAKU OEXHLZ
WL E9, SUZAKU 2 EEMZD = 779 a ATV e BEMZHZLIR0ET, 7T7v 2 AE)I2iE
SUZAKU DO EEfELI2 Dk 2 70T — A PEZAFNTOET,

7593 a R AFNEIREL, FPGA V—yay 7 —ha—F)—Vay A A=Y —Vgy a4 7 ) —Va0N)
P EIL, T — A EZIAATHET,

e FPGAV—Tav : SUZAKU @ FPGA 2> 7 4F a2l —iar T —2REXZAFNTCOET,
o J—ha—HY—Tzr : 7 —ha—4% Hermit D7 —#PNEZAFNLTNET,

o AA=VV—Tmr : Linux O — L2 —H I RREZAFNTNOET,

o LT —Var D R RT—I DR ER/NNAT — RN EEIATNLTOOET,

CNOOFEBITZENCIEBNCEEHRZ DT LR ET,

HE FPGA Oar 74X al—var T —4#1% FPGA A—hHHENTHAY Y7L ROM (ZREEL. FPGA
ICEXALET A, SUZAKU 1% TE7720("6.2.2 LBPlayer2 THEXH#ix 5"£ M) <°, Spartan3E OEAELCPL
DEESTHWD 7Ty 2 AEYD FPGA V— Va5 B L TEEAALTHET, Zh&idslic, —RiC JTAG
5 FPGA (2o 74X ol —ar 7 —#eEXALHELHVET, 204, GlREEETEar 7 /Fal—v
2T —HIIEATLEIDTT N, 77y aARVEEZMRZ LIV ENOT, T T RFIZIIREG T,
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6.1. 7259y atr®Ywvr
T 2 AEYD) =g DF AR, BN R0 E T,

6.1.1. SZ130

S7Z130 D7 T a2 AEYwy TN FOLEBYTT,
# 6-1 77y aAEY~y 7 (87130 Flash:8MB)

7ZELR y—3y 4 X B
0x00000000
FPGA 1MB
0x000FFFFF
0x00100000
J—bro—4 128KB J— kO—4 Hermit
0x0011FFFF
0x00120000
A A= #6.81MB | Linux h—=RJL - A—H—5 2 K
O0x007EFFFF
0x007F0000
avI4Y9 64KB avIq4y
0x007FFFFF
6.1.2. SZ010

SZ010 D7 Ty a2 A<y I FTOL BV TY,
# 62 77y aAe)wy 7 (82010 1 4MB)

7ELR J—3Y H4 X 5B
0x00000000
FPGA 512KB
0Ox0007FFFF
0x00080000
J—rOo—4 128KB J— kO—4% Hermit
0OxO0009FFFF
0Ox000A0000
A A= #3.31MB | Linux h—=RJL - A—H—F 2 K
Ox003EFFFF
0x003F0000
avI4Y 64KB avoq4y
Ox003FFFFF
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6.1.3. SZ030, SZ310
S7Z030. SZ310 D77 a A<y AT LL T LBV TT,

#* 6-3 7Ty aAEY~v7 (82030, SZ310 : SMB)

7EFLR y—ay H4 X B
0x00000000
21)—1 64KB
OxO0000FFFF
0x00010000
21)—2 448KB
Ox0007FFFF
0x00080000
FPGA 512KB
OxO000FFFFF
0x00100000
J—rOo—4 128KB J— kO—4#4 Hermit
Ox0011FFFF
0x00120000
A A= #6.81MB |Linux i—=RJL - 2—H—F K
OxO007EFFFF
0x007F0000
avI49 64KB avoq4y
0x007FFFFF
6.1.4. SZ410

S7Z410 D7 T a2 AEY=y XL FOLBYTT,

# 64 7Ty aAeYwv 7 (87410 : 8MB)

7 ELR Jy—oay 4 X Bl
0x00000000
FPGA 1MB
Ox000FFFFF
0x00100000
J—rOo—4 128KB J— kO—4% Hermit
Ox0011FFFF
0x00120000
A A= #6.81MB | Linux h—=JL - A—H—F U K
OxO007EFFFF
0x007F0000
avI4Y 64KB avI49
Ox007FFFFF
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PAFIZ SUZAKU OFENENDY)—2al DEZMI N LML T 7 AV EEWZ HLEOTT v 2 A DIR
BaRLET,

% 6-5 SUZAKU DE:xHx )%

FPGA iMPACT bit 77 AL | T EZAFN TR TR
LBPlayer2 mes 77 AV | fAIBFHEZAENTORITRN
FPGA SPI Writer bit 771V i EEAFN CQRTREN
J—av &y mn—4 Hermit bin 77 AV FPGA, 7' —ha—F I —a N IERICEZAEN TS
NetFlash bin 7744 | FPGA, 7 —ba—4 | A A—DY—Sa T EHICEZAFA TS
TS5y | F—pp—x | AU B—4 Hermit bin 774/ | FPGA, 7 —hr—& ) =Yg (JIEHICHESIAER WD
AEY V—var BBoot Eh—F S B | srec 77 AL | FPGA U—Y 2 \CIERICEZAZN TS
ARA—=Y Zyru—4 Hermit bin 774V | FPGA, 7 —hr—X V) —Va N IEFICEZIAEN TN
J—vav NetFlash bin 77 AV | FPGA, 7 —hu—4 | A A=) —La \CEHICESAEN TS
SN S V4 A7 m—4 Hermit bin 77 A /V FPGA, 7 —ha—Z ) —a N IEFICEZIATH TS
V—var NetFlash bin 77 AL | FPGA, 7 —ha—# | A A=) —Ca \CE#ICESAEN TS

KRNI TNDEZAIIARETITHHL £ A, SUZAKU Software Manual 22 2 E<7ZE0,
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6.2. FPGA ODE X HI=

SUZAKU @ FPGA (23> 74X a2l —Tar T —XaEZIATIZIE, IMPACT %#{#->T JTAG T FPGA |[ZH
HrEZIAT 1k, LBPlayer2t, L<IZ SPI Writer 2> C7 7y a2 AEVD FPGA V—a ZRRESE TEXIA
T ik, X m—4 Hermit T7 7w 2 AEVD FPGA Y —Va ZGiiBSE CEXZIAT 14, NetFlash T7F
92 AEYD FPGA ) — Vo i & TEZAT FENHYET, 2 TlF iMPACT & LBPlayer2, SPI
Writer TOEZHR AT HOWTHIAWZLE S, ¥V m—4 Hermit DV GIZOWTIE"6.4.1 Fvom—
# Hermit CEXHLZ 5"%#5 % (2L T FEW, NetFlash OV 512250 Tld SUZAKU Software Manual 22
SRS,

(=]
JTAGT 759V HEYT
EEAH EEAH

6-1 FPGA OEXAL

6.2.1. IMPACT T&&#% %

IMPACT %> Car 7 X ol —ar7 —#EEXA L EEZRLET, IMPACT (X ISE 180> —/L T
4, iMPACT CTEXjATeL, Xilinx ® FPGA 7% SRAM RX—AD 7= a7 4F a2l — a3 0T, BIR
PY)HT- a7 4K al—al LESRITUERDEE A,

6.2.1.1. EEAAER
F9°, SUZAKU JP2 (ZV v /T T 7 %8, va—hSETLIEEN, JP2 Zva—hSwh b, BIRE AR
FPGA It L, 7Tv 3 a AEYNSDAL T4 X 2l —ar T —ADEXALEEILSELZENTEET,
SUZAKU CON7IZ JTAG O &7 m—R4—7 L (Xilinx Parallel Cablell £7-1%1V) ##4%:L . LED/SW
CONG6 (2 AC 7H# 7% 5V Zdifi L, BIFEZ# AL TLZEW, SUZAKU D3 037 —0N LEDGER) A3 4T LT
DIFERLTIZEN,
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SUZAKU CON7

LED/SW CONSIC
ACT7H A5V

6-2 iMPACT XA LU
6.2.1.2. IMPACT i 6 EITHh L EZAHA
iIMPACT=#% i Eh L C<72 X\, iMPACT (2"¥ISE DAY Ah—/L7 4 /L2 ¥bin¥nt¥_impact.exe"
HHEEITEET, UL, (R — A= a—]= [T T 71/ T 4] —[Xilinx ISE x.xi]—=[7 7t HV]—
LMPACTI S E I cEEd,

[create a new project (ipHIZF = 7% AdvL, [OK]Z 27V 7 L TLIZENY,

B, iIMPACT Project

Iwant to

() load maost recent project |t0p_ipf | Browse..

[JiLoad most recent project file when iIMPACT starts |

create a mew praject Cipf) |defau|t.ipf |

6-3 iIMPACT ##E)
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[Configure devices using Boundary-Scan (JTAGZF x> 7% Atv, [Finish]Z 27Uy 7L TLEE0Y,

iMPAGT - G:fsuzaku/slot/slot. ipf

File Edit Miew Operations Options Output Debug Window Help

PE Y REX/ xRN 280 N
x

‘BolBoundary Scan 2
- galSlaveSerial iIMEAGT - Welcome to iMPAGT
- HSelectMAR
% Deskiop G Blesse =elect an action fram the lizt below
---@SystemACE @ onfigure devices using Boundary-Scan (JTAGH
Chnno, .

iMPACT Model;l | Automatically connect to a cable and identify Boundary—5can chain v

iMPAGT Processes O Frepare a PROM File
() Prepare a System AGE File

(") Prepare a Boundary=-Scan File
SWF

() Configure devices

uzing Slave Serial mode

T Process Operatio

x Welcomes 4

< Back

6-4 IMPACT 3% & i i

B 2n 7L, SUZAKU OEEN A->TWIUE FPGA 73 20N RENE T, BRI -5 A 134
#iZz REL, [File]=[Newl%2VU>ZL . [create a new project(ipH]iZF = 7% AN TRVEL TEEN,
(ISE9.1i ®¥4 1% Identify Succeeded i3 F S EH A, )

suzaku/slotfslot.ipf — [Boundary Scan]

ﬁEiIe Edit View Operations Options OQutput Debug Window Help
PR XBREX|SXin | (230 w8
Flows
- FalBoundary Scan

Ealslaveserial
- galtelectMAP
~ BalDesktop Gonfigur...
~[2]SystemacE

T nmea =
iMPACT Modes xc351200e
--- file 7 ---

iMPAGT Processes x

>

I

Identify Succeeded

T Process Operations ] Eh Baurdary Scan

x INFO:iMPACT: 501 - '1': idded Device xc3sliZ00e successfully. A
done.

Chain TCE fregq = 10000000.

Validating chain...

Boundary-scan chain walidated successfully.

PROGRESS END - End Operation.

Elapsed time = 0 sec. =
= ff #%% BATCH CMD : identifyMPM | |
§ v
5 8 1l ] 2
= | Output [ Error | Warning |

| Configuration | Parallel IV [ § MHz | LPT1

6-5 FPGA 534 2% H.(SZ130 DA

47 SUZAKU #E&#2 %



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

TFEiAte T — 2%, [Openlx 27y 7L TIZEW, AEIFEZIATe DT bit 77 AL T,

SUZAKU ®OF 7 4/V O bit 774 /L ixff & CD-ROM 0

"¥suzaku¥fpga¥x.x¥sz***¥sz***-yyyymmdd.zip"Z R L 72 7 4L # O H D "default_bit_file"(ZIXERSHL
TWET, 7o, Ary b= bit 77 AV (ZF—2 —F v MR RO bit 77 /L) 134§ CD-ROM ®

"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-add_slot-yyyymmdd.zip" & BB L7274/ Z DO H D
"default_bit_file"lZUXEXIILTUVNET,

'E Azzien Mew Configuration File

.

] fpga-s2130-sil-01 20070720 bit

File name: [fpea-sz130-sil-91i-20070720 bit |
File tvpe: | &l Design Files & jed ®hit #rbt *isc *nky * mcs *exo % vl

{#) Mone
(") Enable Programming of SPI Flash Device fttached to this FPGA

() Enable Programming of BPL Flash Device Attached to thiz FPGA

6-6 bit 77 A /LR

ZOKE, Warning B THZERHVETN[I0OK]Z 7V 7 LT FIVY, SZ310, SZ410 OHEIXZORIIZ Add
Virtex-+ + LV RUPNED EAVET A, (B AR T[OKIZ7V 7L TFEN,

“. Warning

WARMINGIMPACT:2257 - Startup Glock has been changed to 'JtagGlk' in the bitstream stored in memary,
but the original bitstream file remains unchanged.

6-7 WARNING:iMPACT:2257
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TIARE TV 7L fktallie o T2 MER L, Program 24 7 V27U 7L TLIES WY,

‘BaBoundary Scan -~

iMPAGT - G:¥suzaku¥<slot_le¥default.ipf — [Boundary Scanl

gEile Edit View Operations Optionz Qutput Debug Window Help

PH %P BEX & the 22230 8

did mpm
did mm

A7

IV HERREAITIRD

EoSlaveserial

‘BalselectMAP ol P

B Desktop Configur.. o

[E]Sy=temACE

[ T b/ %c3512008
IMPACT Modes | xe3st 2008 top bt

top hit D0
my e

=P Check, Idoode
= Fead Status Fegi

Program %% 7 /vy

T Process Operations | 4

& Boundary Scan |

Boundary-scan chain validated successfully.
PROGRESS END - End Operatiomn.

|

Elapsed time =
/4 #%% BATCH CMD

0 sec.
identifyMPFM

/4 *F% BATCH CMD

T4t e Taadinea Ffila

assignFile -p 1 -file "C:/suzaku/slot_leftop.bit”

e fanealridalnr

Tadtnm kir!

6-8 T/ NARER

Verify DF =y 7R %133 L, [OKIZ2V 7L TLESW, EEIALDBIAEVET,

r

% Proerammine Properties

Category

[=BFrogramming Properties
Advanced PROM Programming Properties
Revizion Properties

P A i

¢@_
eral GPLD And PROM Propertie:

Eraze Before Programming

Read Protect

Prom./CoalRunner-I Uzercode @8 Hex Digits) l:l

CPLD Specific Properties

Wirite Protect Functional Test On=The-Fly Program

HPLA UES Enter up to 13 characters l:l

PROM Specific Properties

Load FPGA Farallz| Mode Usze D4 for GF

Virtex-IL/Yirtex—4 Programming Properties

[] Pulze PROG Secure Mode Frogram Key

(X

@ Gancel | [ Apply | [ Hel

6-9 Program % &
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Program Succeeded EFERENIL, FZFIALMIN T, FEHORBICI > TIFZIALITRETLIEbHVE
T OT, KIRUTS A 1T EEIR B2 R L | IR EXIAA TZEN,

iMPAGT - C:¥suzaku¥=slot le¥default ipf - [Boundary Scan] EJ@|E|

EﬁEiIe Edit Wiew Operations Optiohs Output Debug Window Help =& X]
PEH YEEX Sxiin i 2S00 8N

‘SaBoundary Scan ~
ToSlaveserial

SalselectMAP
B8Desktop Configur.. ol
@SystemHOE K

[T NP T

IMPACT Modes X03312F|Ue
top bit

iMPACT Pro e
fwailable Operations are:

= Verify

=pGet Device ID

sPplGet Device Signatures/Us..

= Check Ioode Program Succeeded
=P Read Status Register

T Process Operations 1l % Boundary Scan

value of CFG RDY (INIT E) H 1 -
DONEIN input from DCWNE pin : 1

IDCODE not walidated while trying to write FDRI

write FDRI issued bhefore or after decrypt operation: u}

Decryptor keys not used in proper segquence : a

INFO:iMPACT: 2219 - 3tatus register wvalues:
INFO:iMPACT - 0011 0111 1111 1000 0000 0000 0000 0000

INFO: iMPACT: 579 — '1': Completed downloading bit file to dewvice.
INFO:iMPACT: 580 - '1':Checking done pin ....done.

'1': Prograsaned successfully.

PROGRESS END - End Operation.

Elapsed time = 2 =ec.

5 (I3

>
Output Errar || Warning

Configuration | Parallel IV | & MHz | LPTI

6-10 74K al—iar T —HEXIALRD

6.2.1.3. IMPACT TE&# 25 FIRELH

SUZAKU JP2 |[Z¥% T T/ S Tra—h&E5
SUZAKU CONT |2 JTAG ¥ a—Rr—7 Va5
LED/SW CONG6 2 AC 7# 7% BV &4 L. BIR&E A
SUZAKU D3 ®/37—0N LEDGR 23 SAT L TNDZ a2l
IMPACT #5326 BIf, av 7 4Falb—Tar 7 —2EXAL
B

MEREYLE, EXAATENEITRDNET,

I e
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6.2.2. LBPlayer2 TEZZ#% % @ @ @

LBPlayer2 % ffi~> CEX# 2 5 71E&HHL £4°, SZ010, SZ030. SZ310 X FPGA (227 4F 2l —iay
T B EXIALT SAALL T TET720A—% : =L 7 by T 3 2) 3238 LCQ0vET, TE7720 (X, JTAG
MHEOINTLDT — #5277y a AENIRESE, BREIFHIZDOT —2&5i A, FPGA IZEXIAT IC T
4, TE7720 IZOWTIT LT L 7 2y T A AD TR — A — B3 G B e 2 7 o — R & T,

FPGA TE7720
IAB=IUPIVE-F

Jv74¥al-Yavr—4

TIVvVarEY
FPGA
P2 AV74Fab—2ay
VI o7
N
IAV3
JTAGND'OTETT208 2 TIZYVAAEUICEEAH
FPGA TE7720
IAZ=I)7IVE-F
AV I4F¥ab—Yavs—4
-y ‘> JTAG [
oty —)
! g 75913 EY
L FPGA
S:Pz AV74¥alb—vay
vIboz7?
A4
AV3
ERBRABISYVIAEINDTETT20#2 B CFPGAICE &AH
FPGA TE7720
IAZ=I)7IVE-F
NAER
o omm ™ %
Jatvy —
77y rEY
FPGA
j:Pz AV74¥ab—vay
N—2tos7 YIkHI7
A4
AV3

FPGADE#ABR T . FOLYHNTISyY 1A EEHER
6-11 TE7720 OEXAL
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6.2.2.1. EFAAHEHE

SUZAKU JP2 \IZ0x o /"TF T 7 %L, Ta—bhSETLEE, JP2 Zra—hSdAL, EIRE AR FPGA (Zxf
L. 790 a ABUmbDEIALLE I ESHDLIENTEE T, B IESERNWEEIIALARZELZEILCLENE
7,

LED/SW CON4 (2 JTAG ©& v 1a—R4—7)L (Xilinx Parallel Cablelll £7-1X1V) Z#26c L . LED/SW
CONG6 1= AC 7H 745V 24354 L, BIRZH AL TLZE W, SUZAKU D3 XU —O0N LEDGR) 23 5 AT LT

5ﬁ>6ﬁ§§b“€<7‘:éb‘o
’ ~ );;:;TTel Cable |||||||||||

I or IV

JSJ—ON LED(#%)

JP2EYa—k =P

LED/SW CONG6IC
ACT7HTR5v

i

6-12 LBplayer2 A 2 #fif
6.22.2.bit 77 Lo mes T7 A ILEHED
LBplayer2 TEXIADDL77A/ViE mes 7744V TT, mes 774 /LT iIMPACT T bit 7 7 A /LinbZE L THE
BT AZENHRET,

SUZAKU OF 7 #/V b mes 7 7A/ViEAf JE CD-ROM ™
"¥suzaku¥fpga¥x.x¥sz***¥sz***- yyyymmdd.zip"# &L 727 4/ O F D "default_bit_file"(ZIX gk T
WET, 2, Aayhvi O mes 77 AV (A —HF—F MARFFD mes 7 7A/L)
I E CD-ROM D"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-add_slot-yyyymmdd.zip" % R L7=7 +
JLEDOHFID"default_bit_file"lZINEESILTONVET,
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iIMPACT Z##) L T<7Z&W, IMPACT 1X"¥ISE DAV AR—/L7 /L X ¥bin¥nt¥_impact.exe") Ot TX
£7, bLiF [RE—Ir=a—]> [T R TO 7 e T 4] = [Xilink ISE x.xi]—=[7 27 V]>[IMPACTI A S #)
TEET,

[create a new project (GpH]IZF=v7%& AfL, [OK]ZZV > 7L TLTESN,

E. iMPACT Project

I want to

() load most recent project |top_ipf | Browse..

[Jiload most recent praject file when iIMPACT starts |

create a new project Cipf) |defau|t.ipf |

e

6-13 TE7720 iMPACT )

[Prepare a PROM File] Z8R L | [Next]Z#27Uy 7L TFEW,

1 iMPACT - Welcome to iMPAGT =13

Flease select an action from the list below
() Caonfigure devices using Boundary—Scan (JTAG)

| Automatically connect to a cable and identify Boundary—3Scan chain |

Prepare a PROM File

() Prepare a Swatem ACE File

() Prepare a Boundary—Scan File
SWF

() Ganfigure devices

|using Slave Serial mode

< Back < Mext » )

6-14 TE7720 iMPACT 7.6 EiF
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[Xilinx PROM], [MCS]%#F =2, [PROM File Name]lZ{E 7% mes 77 AV D4 RTEATIL,

[Location]iZ mes 7 7 A /VDIRIFEHEZFREL .

[Next]Z# 27V 7L CFEW, ZZTIXTZ 7 AV D4 Hi% top ELET,

2 IMPAGT — Prepare PROM Files

[ want to tareet a

iIinx PROM

() Generic Parallel PROM
() 3rd-Party SPI PROM

FROM File Format

O EX0
) HEX

) BIN

Swap Bits

MOS O TEK O UFP 0G" farmat)

Checkzum Fill Value (2 Hex Digit=: |FF

FEX

O B3

]
-

top EATJ

Locatiof |C¥suzaku¥slot_le¥

AP A |

( Mext > j ’ Cancel l

[ < Back

6-15 TE7720 iMPACT

U

Ax A&

[Select a PROM] Clxc18v]—[xc18v04]# IR L . [Add]Z 2V 7L TFEVY,

S IMPACT — Specify Xilinx PROM Device

EoX

[] Auta Select PROM
[] Enable Revisioning

MHumber of Revizions:

[] Enable Compression

Select a PRO

FoO=ITIon

0

xcl8v04

Delete All

< Back |( Mext > } Cahcel

6-16 PROM MR
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R SR RSN ET, HiEWVD 2T IUZ[Finish] 227Uy 7L TFEY,

IMPAGT — File Generation Summary

You have entered following information:

PROM Type: Serial

File Format mes

Fill “falue FF

PROM filename top

MNumber of PROMs 1

Positon  PartMame
0 zc]gwld

Glick “Finizh™ to start adding device files.

Ko e

6-17 TET7720 fifead i

WOEENRRSINDHDOT, [OKIZZ7V» 7L TFE,

iMPACT - G:fsuzaku/slot_lefslot le.ipf — [Prom File Formatter]

ﬁEiIe Edit Miew Operations Optionz  Quiput Debug  Window Help =& [X]
PH EBRBX2XNE [t 2H0 bR
Flows x

A~
- EalBoundary Scan el
-~ BalslaveSerial
- BESelectMAP E STXILINK ;_’
- Ballesktop Ganfigur.. PROM
- [E]SystemACE o | xetevos
CRoccaLCu S 0% Full b

iMPACT Modes

iMPACT Processes X

- Add| Device %]
Start adding device file to
Data Stream: 0

v
T Process Operations ] g Prom Fi

x Swap Bits : true

Loadlirection : UF

PROM Basensme : top

File Location : C:isuzakuislot_leh/
huto Selecet : false

Number of Data Stream : 1

Number of FRCHMs : 1

PROM Name : xclSv04 PROM Zize : 524258 Bytes
END of Report

|

=

Transcript

ijmiﬂmll =
[TrrE

6-18 TE7720 T /A A7 7A/ViBN
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mes ([ZEH 2 bit 77 AV ZFIRL . [BEI]Z 27Uy LT FEVY,

Add Device
Fr{LOIBFTE: | 2 slot e 5 - ®EckE
) neo
4 ) xmzes
BRIETPIIL st

Frd bR ftopubit - ( mo ]
FrOILOFEERT:  [FPGA Bit Files (bit) | Foth |

b |
6-19 TE7720 bit 7 7 A /L% i<

DT 3 22BN 2 N DD T, [Nol&2 27Uy 7L T FEN,

iMPACT - C:/suzaku/slot_le/slot_le.ipf - [Prom File Formatter]

ﬁEiIe Edit Miew Operationz Options Qutput Debug Window Help =& X]
PHIXBBEX|(SZXE 3 (230 9K
Flows x A
: ‘BaBoundary Scan -~
BaslaveSerial
EaselectMAP FTXILINK | | E XN
esktop Configur.. 1 FRO|
Desktop Confi PROM [ '|| N
@SystemHOE S BT
R e e = 71.68 % Full F
iMPACT Modes xe2vpd
iMPACT Processes X

- Add Device

Available Operations are:
=pGenerate File.. @ Would you like to add anather device file to

Data Stream: 0

i M v
T Process Operations < L = &L — )

x S ®%% BATCH CMD : setCurrentDeviceChain -index 0O A~
/4 ®%% BATCH CMD : setittribute -design -attr name —value 0O o
/¢ #%% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_le/top.bit”
'1': Loading file 'C:/suzaku/slot_le/top.bit!
INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT:501 - '1': Added Device xcivpd successfully.
=4 ; —
5 Add one device. ¥
ik i | >
B | Output | Error | Warning |

| PROM File Generation | Tareet Xilinx PROM | 3006496 Bits used | File: top in Location: C¥suzaku¥slot_le¥

6-20 TE7720 T /XA A7 7A/LEHITEM
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WROBHENRRSNDDTIOKIZ 7Yy 7L TFIWY,

ﬁEile Edit Wiew Operationz Options OQutput Debug Window Help =& X
PHIXBBEX|(S2xNE |0 (230 |9
Flows x ¥
‘BaBoundary Scan -~
aaslaveSerial |
SelectMAP § | oo
maldelee _ {saunx joum
‘BalDesktop Configur.. 1 PROM | AN |
[E)systemACE | xe18vos
[Annscadc o 71.68 % Full h
iMPACT Modes xe2vpd
iMPACT Processes X
fvailable Operations are: = Add Device
=pGienerate File.. . X
ou have completed the device file entry.
Click 'Ok' to continue
v
T Process Operations |< |
e Y
X /4 %% BATCH CMD : setCurrentDeviceChain -index O ~
f/ ®%% BATCH CMD : sethAttribute -design -attr namwe —value 0O
/¢ #%% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_le/top.bit”
'1': Loading file 'C:/suzaku/slot_le/top.bit!
INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT: 501 - '1': Added Device xcivpd successfully.
=1 ; —
5 Add one device. i
5[« ; | >
= [ Output | Error | Warning |
PROM File Generation | Tareet Xilimx PROM | 3006496 Bits uzed | File: top in Location: G¥suzaku¥slot_le¥/

6-21 TE7720 ¥{iisc T

[Generate File...]## 7 127Uy TTF&EW, PROM File Generation Succeeded s ER_REN=5H. mes 771
JWAERKSE T T,

IMPACT — G:fsuzaku/slot_lefzslot_le ipf — [Prom File Formatter]

gEiIe Edit Wiew Operations Optionz Output Debug Window Help
H XREX S&XHE 3 250 W
x A
‘BalBoundary Scan -
‘BalSlaveSerial |
SelectMAP i | i Exume
maldelee _ {8 |
‘BaiDesktop Configur.. 1 PROM | TNy e
@SystemHOE o || mE1Ev04 ’
CRocoaic. o 71658 % Full B
MPACT Modes | xe2vpd
top bit
iMPACT Pre
[ g
Fvailable Operatl
‘|| Generate File..
—
| v
T Process Operations | 4 | g - — |
Swap bit can only be disasbled in Hex file format only. ~
Command : -w -p wes —c FF -0 Cisuzakwislot_le\//top -u 0 C:/fsuzaku/slot_leftc
Ox5bc04 (375812) bytes loaded up from Ox0
Using user-specified prom size of 512K
Writing file "C:%suzaku\slot_le\//top.mes".
Writing file "C:%suzaku\slot_le\//top.prm".
Writing file "C:%suzaku\slot_le\//top.sig".
Total configuration bhit size = 3006496 bits.Total configuration byte size = 37F
/4 *%% BATCH CMD : setCurrentDesign -version 0
v
5 [ | >
S| Output | Error | Warnine
FROM File Generation | Target Xilinx PROM | 3006496 Bits used | File: top in Location: G¥suzaku¥slot_le¥/

6-22 mcs 77 A/VHIK BN
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y TIPS iMPACT O/\yFE—F

mes 7 7 ANVEAER T DD R GUI TRIC/EZHEZ0 IR O mETE LS Z813720TLIID, EARAN
I T 77 AN EAERZEERBEID LET, UL FIZ bit 77A/4035 mes 77 ANVEVERR T2 IMPACT D3 F
T7AND— R LET, L FONEEZTFANTT A ZETHRELALEOARIZ DT TRAFL TTZESN, 22
Tl mes.emd ELFET,

setMode -pff

setSubmode -pffserial

addPromDevice -p 1 -name xcl8V04

addDesign -version O -name 0

addDeviceChain -index 0

addDevice -p 1 -file top.bit

generate -format mcs -fillvalue FF -output top
quit

YERL7= mes.emd E[RIC 74V 212 bit 77 A A (top bit) ZE &, 2~ R a7 My b EiF CEO 740 H 12
BEIL, L FOa~rREFEITL T RSV, mes 77 A /L (top.mes) A H3E BV ET, IMPACT O3y FE—RD=
< REEANC OV TIH IMPACT O~ L7 %2 S MRS,

| impact -batch mcs.cmd
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6.2.2.3. LBPlayer2 i1 6 E[Fh b EEFAH
LBPlayer2 O7 4/ % ZBATLZEW, “device.def”E"1bplay2.exe”D 2 DDT 7 AL BdHT L& fETRL T,
mcs 771 /L% LBPlayer2 O 7 4 /L4 O FIZat’ —L TLEE0,

L
el R

[Z] readme txt
[£] device det 7
E lbplay2 exe

[ tpea-s2130.mes 4——-| mes 7 7 ANVERC T FNVZ 125

6-23 mcs 77 A/Lat’—

avw R a7 e BlE LBPlayer2 O 7 4/ 2 ICBEIL, L FOa<v  REFITLTLEEN, RIARDTT—
D758 DR TTEIZ DWW TIE IR D Tips 22 2 HRLZEN,

\> Ibplay2 -deb top.mcs

e G:¥WINDOWS¥system32¥cmd.exe

6-24 LBPlay2 %17

T =R UE, EXIAAE T TT, EXIADTLEESTH, =7 =B HTWAZERHDHD T, CheckSum
ek LSRR L TLIEE N,

AISDIFRTTT =AU A1, SUZAKU ZEI{ESE -, HFOEZIALZIToTIIZEN,

LED/SW CONG6 7°5 AC 74 7% 5V W TEIREZEID, JP2 DY x /3777 L LED/SW CON4 DX 7
0 —RA7—7 V23 P LTS, OV LED/SW CONG6 (2 AC 74 7% 5V w4 L. BIRAZHHE AL TLIEE
AN
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6.2.2.4. LBPlayer2 TEZ# X% FIEFLH

SUZAKU JP2 (2% /S50 %S Tia—hatE5
LED/SW CON4 [ZX 7 a—RAr—7 VA HHE$5

LED/SW CON6 |2 AC 74 7% 5V Z4ifki L, BIRHA
SUZAKU D3 ®/37—O0N LEDGE) 23 54T L TWDZ L a2
iMPACT %325 B, mes 7 7 A V& AER

v RFar 7 srh B LBPlayer2 Tar 74X al —iay 7 — 24 #XiAT
LED/SW CON6 & AC 74 7% 5V 2134, BiF45
LED/SW CON4 OF v a—Rir—7 Vit dd

. SUZAKU JP2 O x> /X7 Z 7 %339

0. LED/SW CON6 |2 AC 74 7% 5V Z4 L. BIREHRA

1. B EMER

KEFEALY->TH, ar74F¥ab—arNEIT b ER A,

HE2OXNe Ok

%‘? TIPS BEADIFEMALIN |

SZ310 7 my =/ ISE 8.11 TIES T4 bit 77 ALY E LRSI ET A, 2w R Ry T NER
SEH B, e VT AV ZICREEIL LR O3 R THITIC bit 77 AV EARKRL TLIEEN, (22T my
=V NT AN %" "s2310", bit 77 A /L% "top.bit", HLAERK TS bit 774 /L% " "top_new.bit"&L TV ET)

data2mem -bm sz310¥implementation¥xps proj bd.bmm
-bt top.bit

-bd sz310¥ppc405 i¥code¥executable.elf
tag bram -o b top new.bit
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/& TIPS LBPlayer2 ERROR

LBPlbay2 THEZIATeEE,

ERROR: Please check %windir%¥system32¥drivers¥windrvr6.sys.

EVO T =R AET LG AENHVET,

£+ g CD-ROM D ¥suzku¥tools¥LBPlay2_ Release108.zip” % JEB L T 7Z&W, JBBRZ O 7 4L D
\Z"Release205.zip” N A TNDHD T, ZNESLITERL TES0,

BEBH% D7 4V O FIZH D " windrvr6.inf” | "windrvr6.sys Z[F LA BID T 7 A V72N & MERRL |
Administrator #ER=Z—F CTLLTO7 4|23’ —LTLEEW, bLLIEICARTIOTZ 7 ANV Inb o Te Al N —
arEHERRL, FriiThid=ae —L T7Eswn,

+ WindowsNT/2000 D& C:¥WINNT¥system32¥drivers
- WindowsXP O%4& C:¥WINDOWS¥system32¥drivers

av R a7 e b BT, wdreg.exe DHL 7 A NFITREEIL, L FDOa~  REFLTLTLIESN,

\> wdreg -inf [Windows 1> R+—ILT4LIKRJ]¥system32¥drivers¥windrvr6.inf install

install: completed successfully

EFRIRINFET, TN TRIANNA L AN— L E, =7 — N7 0E T,
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6.2.3. SPI Writer TEZ#12 3
SPI Writer Zf#i» CEE# 2 57154 AL £,

6.2.3.1. SZ130

S7Z130 OiFH ., A T74X alb—rar T —X% M25P64(A—1:ST A7zl /han=/A) ) SPI 77w
2 AEVICFEESE, FEBEIFFC Spartan3E @ SPI £—R T FPGA |7 — 4% EZiIAHZFE T, SPI 77w 2 AE
UIiL SZ130 OEmIZFEIEINTNOET,

SPI 75921 AEY

6-25 SZ130 ® SPI 75w 2 AR DFI{E
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SUZAKU
AV24¥ab—vavr—4 L ]
NLLT—TI
R
FPGA SPIZZvYaxEY
CLK FPGA
b P T FAL-Vay
DO
CS
VI+o17
MMAVE=HYA
JP2
SPIZZYYAAEUICEEAH
RIERE
FPGA SPI73vyYaXrEY
AvaFal—vavT 8
‘ CLK FPGA
- — - Av74%¥ab—vay
DO
CS
VI+o17

F Jnteyvy

JP2
ERRARSPIISYVIAEUNOGFPGAREEAH

REER

FPGA SPI73vyYarEY

FPGA
AVI4Falb—vay

VI+o17

Jntevy
YIbo17

JP2

FPGADIY74¥1L—YavE T . 7Oy HSPIISy YA EYEE A

6-26 SPI E—RDOEXIAL(SZ130)
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6.2.3.2. SZ410

SZ410 DA, a7 4F¥ a2l —arT5 —4% CPLD T M25P64(A—4:ST ~A/uxlLZhn=7RA)E\ 9
SPI 77w 2 AEVZEES Y, 8 CPLD € SPI 77y aAElar 7 Fal —al T —HEEXA
A TWET, CPLD 3L SPI 79y a AEE FROM B IR E S TWET,

SPIZZy 2 rE!)

6-27 SZ410 @ CPLD 8L SPI 773 2 A DFE

a 74X 2L —a B0 CPLD OBEIZLL T 0@V R0 £,

1. JP2 &va—bL a7 Ral —var F—FEBEAD L ST —T A pbDaL T (Fal —
2V 7 —8% SP1 77y a ARV AL—CHEAL,

2. JP2 ZBAML CEREZHEAT DL, SPI OEYIAN — L& AZ =LV T WAL Tar 7 4F a2l —
ard b,

3. avT4¥al—vartkid SP1 77y a BN 0T —4E L, SPT 77y 2 2EUIZ FPGA Off
[ kagiing

SUZAKU 2545 Tv5 CPLD TfEHHLTVW% VHDL =2—FR/Z, Xilinx @ XAPP800 LV VHRF =2 A Mt
WZERR L TWVET,
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BRES

TIC

| Eres
¢

T I

AV74¥ab—vav5—4
JP2
RLLT—TI
FPGAIVMJIES 1 i35
INIT B
PROGRAM B
CCLK CPLD
DIO
DONE
CLK ‘ FPGA
b eV XE STV
DO
CS
YIbro17
FPGA — . _ R SPI75Y Y1 AE!
SPI7SyY A EYICEE AR /9723 E)
JP2
FPGAIVI1JIES R
INIT B
PROGRAM B
CCLK CPLD
DONE \
AV24F¥ab—vap7—p L
CLK FPGA
b av24¥alb—vay
DO
CS
VI+o17
0ty
FPGA SPI7SvyYaAEY

ERRAFESPIISYYIXEUNOFPGAREZEEIAH

R

I/OEVDGT 42T v
—-JLTHEIV(Fa
L—yavmrke

JP2
FPGAIV74J1ES EE—
INIT B
PROGRAM_B
COLK CPLD
DIO
DONE
CLK FPGA
ve b AV74Falb—yay
DO
cs
VIbho17
Jotyy
T V7 k17
FPGA SPI73vYaXEY)

FPGADIY74¥1L—YavE T #. 7OEyHNSPIDIY V1At ZER
6-28 CPLD (ZL5EXIAA (SZ410)
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6.2.3.3. BEEFAAH &R

F9°, SUZAKU JP2 (V% T 57 %S, va—hSHTKESN, JP2 i a—hSE5 L, ERBEARE
FPGA IZXtL, 7T9 Y a2 ABYNLDa 74X 2l — g BB LS EAZENTEET, a7 4Fal—al 28
IESERNWEEZALRRELEHILTLENET,

LED/SW CON4 (2 JTAG ©& v a—R4—7)L (Xilinx Parallel Cablelll £7-1X1V) Z#26c L . LED/SW
CONG6 (2 AC 77X 7 %5V Z8ifi L, HwIFEZ & AL TLZEW, SUZAKU D3 /U —0ON LEDGR) A3 54T LT

DIPHERLTLIZENY,
f Xilinx
Parallel Cable ||

© mMorv

$7—ON LED(# '
AD) €3} LED/SW CON4(1~6%&L"Y)

LED/SW CONBSI(C
ACTHTA5V

—

6-29 SPI Writer # XA & Hfi
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6.2.3.4. SPI Writer 315 EITHhHEEAH
SPI Writer 2325 B, .27V 7 LT RFEW, 77 A/VEIR I 2L H B0 ET,

SPLWriter X

FrAlE |

W Werify ArO—F |

6-30 SPI_Writer

FXiATe bit 77 ANVEBHRL, [FH<] 22V 7 L TLEE, SPI Writer TEZIAD LT 7A/V1L bit 77 ANV T
R
SUZAKU ®OF 7 4/V RO bit 774 /Vixff & CD-ROM 0
"¥suzaku¥fpga¥x.x¥sz***¥sz***-yyyymmdd.zip"Z R L 7= 7 4L O H D "default_bit_file"(ZIXERSHL
TWET, Flo, ARy b~ O bit 77 AV (AF—F—F» MR D bit 77 /L) 13448 CD-ROM O

"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-add_slot-yyyymmdd.zip" & BB L7274/ Z DO H D
"default_bit_file"lZUXERIILTUVNET,
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74 NERK HE3
IrA NIRRT [ slot e ~| & B cF E

) nea

[y _xmzgs

[hxat

Eleopbit

774 AR ftopbit C o D
74 LOFEERT:  |BIT Files (bit) =] Azl

6-31 bit 77 (/LR
SPI Writer [$FHZIAATZN bit 77 AV EZR Ty 7 &RRy 7 TERTHIELTERT,

top.hbit

SPI Writer

Il |

[w Werify

6-32 RIv 7 &RKuy”

INTEZIALMERTE T T, Fvrn—Rar)y 7L TLIZE, Verify 2N EELRWG AT, F ey /R s
I TLTIESN,

SPLWriter [X]

e |G:¥su2aku¥sIl:ut_le¥t|:|p.l:uit

.........

wak File information s

P&TH: Ci¥zuzaku¥zlot_le¥topbit
M & E: topbit

SIZE: 480223

6-33 EXIALMEHE T
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HEEABZBIAL THUWOW )R B AR R SNDD TIOKIZ 2y 7L TLIES WY,

6-34 EHZIAL MM

a7 4FKalb—ar T —HMN SPl 77y a AEVNIEZIAENET, 22T Please check windrvr.sys” &)
TT—INRAELTZIGEITZ IR O Tips 2L TIE30,

SPLWriter x|

T | ]

46592 /420152 bytes proeramed. { 9%

" F 1 F ezl

6-35 FEXIALH

LT omE D XHZ"Download has been completed!”EF RSN HEZ ALK T T,
BN DIFINTET—%EZ LA 1E, SUZAKU #E{ESE T, HFOEXIALEZI T TLIEEN,

SPIWriter [X]

T B |G:¥su2aku¥s lot_le¥topbit

Download has been completed!

480152 / 420152 bytes programed. O 00%)

[w Werify | S —F I

6-36 EZIALKET

LED/SW CONG6 75 AC 74 7% 5V kW CEIREZYID, JP2 DY x> /3777 LED/ISW CON4 OX

=R =7 V&I T L TLESN, FF O LED/SW CONG6 (2 AC 7X# 7% 5V Zifi L, BilA AL TTES
Uy,
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6.2.3.5. SPI Writer TEZ#2 % FIEFX ¢ O

1. SUZAKU JP2 IZ¥% o R F T/ S Tra—h&E5

2 LED/SW CON4 (Z¥ v a—Rr—7 Va4 5

3 LED/SW CONG6 (Z AC 74 7% 5V %48k L, BIRF A

4. SUZAKU D3 #/37—0N LEDGR) 23547 L TNDZEaHERR
5. SPI Writer 3.5 FiF, SPI 7T vy 2 ARV Ay 74X al—a T —ZaEXAL
6 LED/SW CON6 @ AC 74 7% 5V %139 L. BIR&EY5

7 LED/SW CON4 & 7 a—Rr—7 )L &34

8 SUZAKU JP2 OY x> RTZ7 %1337

9. LED/SW CONG6 (= AC 74X 7% 5V Z 45 L. BIRERA
10. B EMERR

MERAZY->TH, a7 Fal—arNEITEDbIEY A

/& TIPS SPI Writer &I

SPI Writer iZ SPI 77wy 2 AR DIEEENS 1IMByte £ THEL ., 274Xl —ar T —Ha2EXAT
SUZAKU @ SPI 753 a2 AEVEH HDEXALY —/LTT,

SUZAKU (X SPI 77 2 ARV T RNI =T DT —ZRE DM T — 2R AFL TR, ZNHDT — X a7
W=D Y — L CEXIALET,

SPI 75y a AFEYDEX ALY —/)LELTIZ IMPACT @ DirectSPI &V E9, 7-7-L. DirectSPI | SPI 7
S a AF)DT —FEEEEL T, A 74X a2l — g T —HEEXATY— /L ThAT-H . SUZAKU @ SPI
TT9  a AT EXIAHLAEL TREINTIIEE DS LE LR ET,
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/& TIPS SPI Writer ERROR

SPI Writer TEZIATES, L FOXT =N HLZENHVET, ZOZBERTANNDA A=V ISLEEIRVET,

@ Pleaze check windrersws

6-37 =7 —FHKR
SPI Writer O 7 4/LX OH1|Z wdreg.exe, difxapi.dll, wd811.cat, windrvr6.inf, windrvr6.sys ® 5 2D~
TANRDHIEZMERL TTZEN,
aw R7ur et B, SPI Writer D7 4 /L2 (2B EIL . Administrator #£[R=— CLL FDa~< R
FATL TSN,

> wdreg -inf windrvr6.inf install

UFDIO7an 7 inFomnSVET, ZIVTRIANBA L Ab—/v S, 7 =R ET,

Installing a sighed driver package

LOG Event: 1, ENTER: DriverPackagelnstallA

LOG Event: 1, ENTER: DriverPackagelnstallW

LOG Event: 1, Looking for Model Section [DevicelList]...

LOG Event: 1, windrvr6.inf: checking signature with catalog 'C:¥spi_writer-200701
19¥wd811.cat' ...

LOG Event: 1, Driver package 'windrvr6.inf' is Authenticode signed.

LOG Event: 1, Copied 'windrvr6.inf' to driver store...

LOG Event: 1, Copied 'wd811.cat' to driver store...

LOG Event: 1, Commiting queue...

LOG Event: 1, Copied file: 'C:¥spi_writer-20070119¥.¥windrvr6.sys' -> 'C:¥WINDOWS
¥system32¥DRVSTORE¥windrvr6 45AF516B2C99AB8FE1COF3A3CBE523C199AE6GF2B¥ . ¥windrvr6.
sys'.

LOG Event: 1, Installing INF file "C:¥WINDOWS¥system32¥DRVSTORE¥windrvr6_45AF516
B2C99AB8FE1COF3A3CBES23C199AEGF2B¥windrvr6.inf" of Type 6.

LOG Event: 1, Looking for Model Section [DevicelList]...

LOG Event: 1, Installing devices with Id "*WINDRVR6" using INF "C:¥WINDOWS¥syste
M32¥DRVSTORE¥windrvré_ 45AF516B2C99AB8FE1COF3A3CBE523C199AE6F2B¥windrvrinstall: ¢
ompleted successfully
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6.3. 7J— FO—4 Hermit DE =z hf-

7 —he—% Hermit #EH X2 5121 BBoot TEX#iz 5 ke, ¥V n—4 Hermit CEXHZ L HIED
2 BURHVET, 22Tk BBoot THEEHAZ 5 H1ELAHMILET, ¥V m—4 Hermit OfEW G IZ DWW TR
"6.4.1 XU m—4 Hermit TEEWZA"ESE|TL T FEV,

6.3.1. BBoot TEZ# % %
BBoot TV —bh—% Hermit Z#EX#2 5 H1EAZHALET, 2O, Hermit DA A—T 5 —H(IEr—7 S
EXOLOEFEHLET,

6.3.1.1. EfEM o EEZTAH

F1 JPLICU YT T EEL, a—hEETKIEE N, JP1 v a—hE&E 5T — b —F T —RZR0 £,

SUZAKU CON1 I HMICRE DT TIT A —T W ak#EL . U T VRIEY 7 = T 2B L TLIEEN,
("5.2 VT EEY 7= T "5 M), LED/ISW CON6 |2 AC 7X# 7% 5V Zfg L., BIREHR AL TIZEW,
SUZAKU D3 ®/37—0N LEDG) 23 5T L TUOD TR L TLIZEWY,

SUTIVIBEY T Ny =7 OEHEIZLL T DL Ay B — U BNRRSIET,

SUZAKU AX—4—F v NIAOLEIT, BIREABERZIZ" 2" —2RHL T 0L, LFOI /Ay —U 0%
IRENFET, MHILE ERSRWGEATT, "6.2 FPGA OEEXHZ ) ="2Z5 L T FPGA Z2EXIAA TTZEW,

Please choose one of the following and hit enter.
a: active second stage bootloader (default)

s: download a s-record file

t: busy loop type slot-machine

=AMEEDET
IPIWT—TIVEER P

JS9—ON LED(?@%.
JP1&EYa—F

LED/SW CONSIZ
ACT7HTAa5V

6-38 Ehr—7 S AEEHZ HEfH

"$"F—Z L TLEEN, Bhr—T S JEAF U m—FE—FIZRVET, LLFOIS Ay —URFRSET,

Start sending S-Record!!
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FHZIALEI—T SIEROT 7 AV RIRL TTZSW, FEALT 7A/VI1T srec 774NV TT,

7 —hkr—% Hermit ®7 7A/Li3f})E CD-ROM D "¥suzaku¥bootloader¥s-record" (2L FkSA1CUVET,
e loader-suzaku-microblaze-vx.x.x-4M.srec  : SZ010 f
e loader-suzaku-microblaze-vx.x.x-8M.srec  : SZ030, SZ130 H
e loader-suzaku-powerpc-vx.x.x-8M.srec : 87310, SZ410 H

COM1 - Tera Term VT

ZEN Edit Setup  Control  Window  Help
Mew connection..  fAlt+MN ~
Duplicate seszion  Alt+D fol loi d hit ent =
. . ollowing an it enter. —
Cygwin connection  Alt+G boot loader (default)
| e
Loe.. chine
Send file..
Transfer 3
Chanee directory...
LogMeTT
Print... Alt+P
Dizconnect
Exit B+
b
& >

6-39 srec 77 AVEED

BEIABPIEEDELLT DI R EHEIZ/RDET,

H GOM1 - Tera Term

.
Flease choosze one of the following and hit enter. -
a: activate second stage bootloader (default)
=: dowg :
t: bus Tera Term: Send file
Start
--..-1  Filename: e-v1.1.3-8M.srec Bl s
------ Fullpath: ‘¥¥Pc-gTr¥pr0ducTs¥euzaku¥rel|
] Bytes transfered: G|
o Close | | Pawe | | Heb | [:nooooo
0 v
] >

6-40 srec 77 A/VEZIAL T
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LIFDOIDICFRENIZOEZIALE T T, BRZHRAL TWIEZSN, 5 HZIAAZT —hr—4 Hermit 73
L £,

Erasing SPI...
Programming SPI...
done.

Reboot.

Please choose one of the following and hit enter.
a: active second stage bootloader (default)

s: download a s-record file

t: busy loop type slot-machine

6.3.1.2. BBoot TE&#2 % FIRELH

SUZAKU JP1 IZP% o T 577 8L Tra—h&H5

LED/SW CON1 \Z3 VTNV —T Va5

UTNVEEY 7N =T &N E BT A

LED/SW CONG6 |2 AC 7# 7% 5V %4t L., BIR&KE A

SUZAKU D3 /37 —0N LEDGR) 23S L TDZ e AR
SUTVBIEY 7N =T Ol AEfERL, "s"E AL, Fhe—T SEAX Vo —RE—RIZT S
srec 77 A/VEERIRL  EXIATe

B VEfERR

P NP0 LN
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6.4. Linux OEZ# 2 H1-

Linux DA A—T%FEEXWZ HIZITF U a—4F Hermit TEXxHix 5515, NetFlash TEXE#z 57150 2
BORHVET, ZZTIIF Vo ua—4 Hermit TEIXHZ D HIEZHOW T L E7, NetFlash OV IZo0
TIX SUZAKU Software Manual 22 2 B<7Z& 0,

6.41. 79> 0—4% Hermit TEZ# % %
vy m—4 Hermit C Linux DA A=V EEHz 55 EZHALET,

6.4.1.1. EZAHER

F9 JPLICU YL NI T T EEL, a—hEETKLIEE N, JP1 v a—hE&E 5T —ha—F T —RZR0 £,

SUZAKU CONL1 I H AR E DT CTOIT A —T N L, ST VIBIEY 7 =7 Zt L TL7EE,
("5.2 VT VEEY 7= T "5 M), LED/ISW CON6 |2 AC 7X# 7% 5V Zfg L., BIREHR AL TIZEW,
SUZAKU D3 ®/XU—0N LEDGR) 23 55T LTS iR L TL7E S0,

SUTIVIBEY T Ny =7 OEEIZLL T DL Ay B — U RNRRSIET,

Please choose one of the following and hit enter.
a: active second stage bootloader (default)

s: download a s-record file

t: busy loop type slot-machine

ZAMEENHET
JPWT—TINEEE P

J$7—ON LED(#&% .

JP1EYI—

LED/SW CONBSIZ
ACTHTA5V

6-41 Linux =¥z Y

"a"H L<IL” Enter"F — 2L TLZEW, 7 —bha—4% Hermit 3.5 EAVET,
UFDIH A= N ERENFET, bLILDH ERBRWIEAEIE"6.3 7 —ra—4& Hermit OEXHLZ 7"
B C7 —ba—4 Hermit 2 EZXZIAA TEENY,

Hermit-At v1.1.3(suzaku/microblaze) compiled at 13:49:17, Aug 15 2006
hermit>
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7' —ha—% Hermit N2 H B> DR LD S UTAR—NE VT VBEY 7 NS UL £,
[File]—[Disconnect] ZER L T7ZEV,

COMI1 - Tera Term W1
8N Edit Setup  Control  Window  Help

Mew connection..  Al+N ~
Duplicate zezsion  Al+D

Gygmin connection AR+G following and hit enter.

boot loader (default)

le

chine

microblaze) compiled at 13:49:17, Aug 15 2008

Loe...

Send file...
Transfer 4
Change directory..

LoeMeTT
Print... Alt+F

Disconnect

Exit Alt+0

|£

|
|

6-42 U7 VAR — Nl

6.4.1.2. ¥ 0—4 Hermit iLb LT N LB EAH

s n—4 Hermit O B <72 E0, [Downloadl K% %273 5% Download BifEAERSHET,
[Serial Port] (2, SUZAKU C#5iL CTWAL YT VR —RERREL., [ImagellCEX AT A AT T 7 ANV EFRTEL
L&V, Fyom—& Hermit Tl bin 77 AV A EEIALET,

SUZAKU OF 7 4/Lr® bin 7 74 /Vidft/E CD-ROM O"¥suzaku¥image¥image-sz*** bin"| 2L §% ST
WET, Fo, ARy v @ bin 77 AV (AF—Z—F MU bin 7 7 /V) 134 jE CD-ROM ®

"¥suzaku-starter-kit¥image¥image-sz***-sil.bin" U EXZ L TVVET,

[Region]iZid, EFEXiATY—Var F2i, TRUVAZIEELET, Linux (ZA ATV —Va|lEBZALET,
[image] Z®INL TZEW,

@ Hermit- At WIN22

Download Memmap | Shoehorn | Yersion |

Serial Port

|GO | - | Imaege |C¥suzaku¥imaee bin

Region image ﬂ
| Forcelocked =T

Bt mark.
Techno, .

6-43 Download [Hf
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[EATIZ 7V 7L TLIZEY, 7Ty a AR ~OEZIALPIFEVE T, FEEALPIT, EBIRRAF RSN E

—a‘o

File : Cr¥suzaku¥imaee.bin
Size D 2774048

Region : image

Mode s default

Ciam s GO
IRRNRNNRNNRNEDD

6-44 EXALMEEL AT T

EXIALDPK T oL, BXIALK THHE DT RSILET, "Download COMPLETE"F /RSN 75 EZIA A
T,

@ Hermit-At WIN32 =) 5X]
Download  Memmap | Shoehorn | Wersian |
Serial Port
|GOM1 || Imaee |C¥suzaku¥imaee bin J
Region |image ﬂ
[ Forcelocked
20060710 20:28:08: Download START
File : Ci¥suzaku¥imaeebin
Size 2774045
Region : image
Mode . default
Cam s GO
2006/07/10 20:36:25: Download COMPLETE
Atmark.
Techno, he.

6-45 EXIALIKT

6.4.1.3.FPGA & J— FO—4 Hermit & Z#M % 3
Zryoa—A Hermit Tl FPGA BLOY —ha—4 Hermit bEX#x A2 L3 HEET, ZNHD bin 774
U Linux @ bin 7 7 A/VERIC 7 4V Z IZIRERS L TVVET,

FPGA

e fpga-sz***-x.x- yyyymmdd.bin A JI

o fpga-sz***-sil-x.x- yyyymmdd.bin D Ay by

7 —he—% Hermit

e loader-suzaku-microblaze-vx.x.x.bin : SZ010. SZ030, SZ130 H
¢ loader-suzaku-powerpc-vx.x.x.bin : SZ310. SZ410 A

ZhnrkEEH X 585 X [Region]iZ[fpgal | [bootloader]%%ﬂ%h%?ﬂb“(@féb\ Fo, FBEEIADERIX
[ForceLocked] 5T =7 T 5 M ENRHHD TIHFELIZIN, FoyZLRNE, BERR RINEZA 77‘75)1#\1@1

NEVR
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6.41.4. 79 0—4% Hermit TEZ#%2 3 FIEFL®

SUZAKU JP1 12V % /T T REL Tra—hSHED

LED/SW CON1 (2 U7 W —T7 Va5

DONEIZ I ANV E NV SVASE AR

LED/SW CONG6 (2 AC 7 7% 5V Z4&ke L, BIRHEA

SUZAKU D3 ™37 —0N LEDGE) 3 S 4TL TONDZ LA R

T VBEY 7 M =T OEjEZ L, "a"b LT Enter"¥ —% A J)
7 —ha—% Hermit E—R|Z72>7=D% R L, VT VR —RaHIk
Hoa—4 Hermit ZALEIL, A A—T 7 7 ANV A2 EZIAT

B ERERE

© 0N Ok W=

ﬁ TIPS FPGA®D bin 774 ILDEYH

FPGA @ bit 77 A /I~ ERIZT SARERSC HAHERDB AT T ONRAF VT —HT7 7 A/LTF, bin 7
TANVEDENI~Z I T 72D T, 2O EHIBRT UL bin 77 ANVEELZENHKET, AT V=T 44
T bit 77 ANV ERRE, ~yZ DT —H FFFFFFFFh OFRiETEAHIRL., JEiE+% bin IZEEL TRIEL TL
7280, Fyrm—4 Hermit T FPGA U —ya i EXIAD S FPGA @ bin 7 7 A /LD H K E30TY,

/d TIPS NS LUILKR—FRELTH - - -

BHEND PCITATL VR =R SN HH T SABONDEENET | EITSTL AR =72 Th,

° /)7/1/T b

e Platform Cable USB
BHIUE., ME7e< SUZAKU #EEHZ 52N TEET, BBoot &7 —ha—4 Hermit Sz @S X, U7 /LR
—k»b FPGA V—var | 7 —hr—F =gy A A=V —=Var DR TEHEEWRZI HIENHRLNHTT,
BBoot, 7 —ha—% Hermit NMENTLESTZRFEO L, DI T VR —INLTITEREZLWVWOT, USB R—Re&
Platform Cable USB(HL<iE 3TV /L7R—kE Parallel Cable II/IV) A3 L7200 F9, BBoot &7 —ha—4
Hermit (3L FOFIETEER TEET,

1. JP2 #<a—hkL. Platform Cable USB & iMPACT T FPGA (Z BBoot(bit 77 A /V)&2 7 4Fal—g
Vg

2. BBoot BNEENTHO T, "s"F—%L, Ehr—7 S KX TV —he—4% Hermit(srec 771 /W)& 7T 2 A
FIDOT ===V aNCESADRY—2 =%y NS DAL, "s"F— ORIz — R AL AW

3. FE Platform Cable USB & iMPACT < FPGA |Z BBoot(bit 77 A/V) &2 74X a2l — gy

4. BBoot MWEENTHDT, "a"F—%H L, ¥V v—4% Hermit T77vi =2AEUD FPGA V—za |l
BBoot(bin 77 A /L) & EXiALe
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7.1SE DfELVA

FPGA flH>5 SUZAKU OBiF %3 57201214, ISE(Integrated Software Environment) Dl 55152
ERMER AR T, ISE 13 Xilink 2329 % FPGA O#t &Mk T, GUI # 4 — /L Project
Navigator T, FPGA |[ZX B2 FR A AL, BLERCHR. bit 77 AL D EZIAB DY —)VipE | =2V 7Bl R i %
AL TV ET,

ZZ T LED/SW R—R O Hfa LED(DD % sikT SE 5L ISE OV 2L £97%, ISE OV 0
FEL ISE O~V | v =a T VRSB RLTLIEEW, ISE IZIXAARFEO~LVT | ~ =27 VEL I ESHTD
3

2B AETIZISE ICBWTCLL FOFIETIEREZITVET,

B T ADER
JovIbtn Y—=2T771 D
FRRIERL ERBLY
V=771 D
B
—>
Y
ERIVZEV MEEA AL (XST)
\J Zi
AVTIAIT—YaY IS
EREBC 4R

ISECHE KBTI, EERCRE IAISLIAAN
EDEEEITOCVBDONETRLE YERX(BitGen)
7.
ER0BE, BESHOLDON
EE{TOTLVBEIATT,

AV74Fab—vay
(IMPACT)

7-1 AETOISE BF7o—

HARECIL ISES. 1L 2L QO ET,
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71. B LED 28T %

ISE %ffi~>C, LED/SW R —RIZEIESNTWDHLEA LED(D DA R S THET,

7.1.1. B LED B:0[E &%

B LED BRI FRO I 2> TWET, T4 180 Q DEHTT 3.3V I N T v 7SN TWET,
FPGA 75 Low” & H )3 54, Hifh LED 24T, "High”aH /13 5&, B LED 23 ELET,

FPGA

3.3V
X
[ 4 . 2 L 2
1800 < % 2
p4| 03| 02| D1
'Y S S 'S
- +a +a L
|nLE3 nLE2| nLET | nLEO

7-2 Hifd LED JEA[E]1F

ﬁ TIPS FPGAMAHAIZDNT

SUZAKU ® FPGA @ 1/0 /1% CMOS+3.3V IR EIILTWET, FPGA 72513 "Low” T 0.4V LA
T.”High”T 2.9V UL E23H isivEd, FPGA ~% 0.8V LI T T’Low”, 2.0V U ET’High”2S A JSivEd,

2120, APV ASTERIE-0.8V~3.6V 2D T, FNEBZ TASILRNTIEE N,

# 7-1 FPGA AJJ, 7

Low(V) High(V)
A OUT <=0.4 2.9 <=0UT
AR —0.3 < IN <=0.8 20 <= IN <=36
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7.2. 7029 FOFBRIER

7.21. 70>y MERL
Project Navigator ZE#)L CT<7Z&\ >, Project Navigator 1%,
"¥ISE DA AR—/L7 4/ X ¥bin¥nt¥_impact.exe"NHIEEI TXET,
HLLL, [RY — A= a—] = [T TD7'rr T A]—>[Xilinx ISE x.x]—[Project Navigator] 25
B CEET,
[File] »[New Project]Z2U~ 7L TL7ZE0,

indow Help

AAARX R SR ERB 0o Wi ¥:% B M| @
x

[File]—[New Project]z2V~7
]

Jﬁﬁr\apshms \I [Py Libraries |

No flow available.

7-3 Project Navigator )

New Project Wizard 233 /~r&FE 7, [Project Location] D[...12 27V 7L, 70y =7 dF (LI )R A% g
FELFET, 22Tk C¥suzaku ELFET, [Project NamellZ v =/ a2 AILET, slot_le AL,
[Top-Level Source Typel S[HDL]E72 > TWAZEZHEZRL ., [Next] 2277 L TLEEW,

=
E Mew Project Wizard — Greate Hew Project

Enter a Mame and Location for the Project
Project Mame: =

)apﬁ-bme\
zlot_le Q_IO:¥8u2aku¥Slot_le | E
slot_le A /) )\ FAL TN RAEHEE

Select the Type of Top-Level Source for the Project C¥suzaku &]\jj

Top—level Source Type:
< HOL h v|

< Back Mext > Cancel

T-4 Ty OFHIER
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7.2.2. TINL ADiER

SUZAKU [CEZESITND FPGA T A AZRIRL £7°, BV SUZAKU ORADFEIZL, [Next]Z22

Uo7 LTLIESNY,
GIEN S7Z010 | SZ030 | $7130 | $7310 | S7410
Product Category All
Family Spartan3 Spartan3E | Virtex2P Virtex4
Device XC35400 ‘ XC3S1000 | XC3S1200E | XC2VP4 XC4VFX12
Package FT256 FG320 FG256 SF363
Speed —4 —5 —10
Synthesis Tool XST(VHDL/Verilog)
Simulator ISE Simulator(VHDL/Verilog)

E Hew Project Wizard -

Device Properties

Select the Device and Dezien Flow for the Project

Property Mame
Product Gategory
Family

Device

Fackage

Speed

Top-Level Source Type

Svnthesziz Tool

Simulator

Enable Meszage Filtering

Enable Enhanced Design Summary

Digplay Incremental Meszages

Yalue

lll A

Spartandk

HGAE1200E >

T INA ADER

FGE320

-4

| | R s

HOL

weT OHDLA Verilog)

FHA LT a—DFIN

ISE Simulator OWHDLeriloe)

v|

[
[l

T —
’ < Back {L;HEXELJ ’ Cancel

7-5 F A ADTEIR(SZ130 DHE)
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7.23. Y—RX 774 ILIER
[New Source] #2777 L TLTZEY,

E Mew Project Wizard — Greate New Source |Z”§|[')__(|

Create a Mew Source

Govorce)
Source File Tvpe -

1 Bemove

Creating a new gource to add to the project iz optional. Only one new source can be created with the Mew
Project Wizard, Additional sources can be created and added to the project by using the * Project—>Mew Source”
command.

Exizting gources can be added on the next page.

[ < Back ” Mext > I ’ Cancel ]

7-6 New Source 1EA%

[VHDL Module]Z&R L, [File nameliZ top & AJIL, [Next]z27V>27 L TL7ZE\W, VHDL Y —A7 7 A /L3
ERSIVET,

E Hew Source Wizard — Select Source Type Z”E'E'

#] IP (Coregen & Architecture Wizard)
] Schematic

VHDL Module #2127

File name:

top

H Location:
& top EAT)
|p]WHDL Package :
7 VHDL Test Bench C¥suzaku¥slol 2 (]

| Embedded Processor

f&dd to project

 —
o G

7-7 VHDL Y —A7 7 A NAERL
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[Architecture NamelZz A /1L TL7ZEW, (T TH BV O T4 23, SUZAKU Tid IMP(implement D) EL
TWET, ZELES [Next]Z 27U 7L TLIEEE W,

E Hew Source Wizard — Define Module T||E|r$_(|
Entity Mame g |
Architecture Mam IMF‘Dq_ IMP |22 |
Port Hame Direction Buz | MSE LSE M
in w []
i w[]
in w [ ]
i w[]
in w [ ]
i w[]
in w [ ]
i v [] 3
i w []
i v [] 3

-8 T—XT/F XY AIEH

A AEo72 VHDL Y =27 7 A VO ERFRENET, BEICHIEO RO RS Z L, [Finish]2 2V 271 T
FEEWN,

E Hew Source Wizard — Summary |Z||El[z|

Project Mavigator will create a new skeleton source with the following specifications:

fdd to Project: Yesz

Source Directory: CG¥suzaku¥slot_le
Source Tvpe: WHDL Madule

Source Mame: topwvhd

Entity Mame: top
frchitecture Mame: IMP
Fart Definitions:

7-9 V=7 7 A ARR RS B E
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LT ommEN 5% TNext] #2277 LT FEW, WEZMERL ., [Finish]Z27Uy 7L TTES0,

E Hew Project Wizard — Project Summary

Project Mavigator will create a new project with the fallowing zpecifications:

MNew

Project:

Device:

Project MName: slot le
Project Path: C:i\suzakulislot le
Top Lewvel S3ource Type: HDL

Device Family: SpartanskE

Device: xz3izla00e
Packadge: fogizo
Speed: -

Synthesis Tool: ST (VHDL/Verilog)
Simulator: ISE Simulator (VHDL/Verilog)

Enhanced Design 3unmmary: enabled
Heszage Filtering: enabled
Dizplay Incremental Meszages: disabled

Source:
VHDL Module top.wvhd

“
e G

7-10 Fc#&HERR I E (SZ130 D%
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PLETH B 7 vy =7 LN VHDL Y —R27 7 AV K B30 ET,
top-IMP(top.vhd) &4 7 /L 7V 7 L TLTZS0, top.vhd 2BHEET,

E Xilinx — ISE - G:¥suzaku¥slot_le¥slot le.ise — [Desigen Summary] |
i File Edit View Project Source Procesz Window Help (=1 =]
‘DAEHS LDEFFRBMAAAY N AR XRE BN R vimEI3Q QO

x

%, FPGA Design Summary »~ SLOT_LE Project Status

Sources for: | Synthesiz/Implementation v @Dasign Chvarvien Project File: zlot leise Gurrent State: Mew

T [F]Summary - -
Module N 5 ! + E 5
e woids] 200e-4fg320 DJI0E Properties meaBE an-le op rmr-s
= . . Target Device: xcds] 200e-4fg320 + Warnines:
[halsi%:top — IMP {tap.vhd} [ Timing Canstraints
Product Version: ISE, 81.03 + Updated: H 626 00:11:14 2006

[ Pinout Benort

tOp(tOpVhd)%‘_’ﬁf/V?U‘yﬁ Detailed Reports

rt Name Status Generated Errors Warnings Infos
Translatlon Messages Synthesis Repart
Map Mezzages Tranzlation Repart
lace and Route Mezzages Map Report
[ Timing Messazes Place and Route Report
iteen Messages Static Timing Report
Eng Sources | 2 Snapshots | [Py Libraries All Gurrent Messages Biteen Report

@Detai\ed Reports
[ Synthesis Repart

|

Processzes: DTransIation Repart

[ Add Existing Source D Map Feport

M Create Mew Source [ Place and Route Report

T Miew Design Summary [5tatic Timing Report 2
¥ Desien Utilities L Dia Donat
A User Gonstraints Froject Properties

Enable Enhanced Dezien Summary
. Enable Message Filtering
Td  Implement Design . i [ Display Ihcremental Messsases
T)  Generate Proeramming File Enhanced Design Summary Gontents
E Update Bitstream with Processor Data 1 Show Errors
O Show Warnings
[ Show Failing Constraints
O Show Clock Report

P2 Synthesize - K3T

< ¥
E'—:c Processes

E Deszign Summary

Started : "Launching Design Swanary™.

Started : "Launching Design Swanary™.

7 Gonsole | @Errnrs _&Warnings [pg Find in Files

Redo the previously undone action

711 FH T vy =N V= RAT 7 ANDT T —MERKSE T
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7.3. Y—RX 774 ILER

TV = A HBERSILTOET, DLFOISIZHEA LED ~OHAE S OEREHEEA LED 2 54TS 15
LB TLIEENY,

E Hilinx — ISE - C:¥suzaku¥slot_le¥slot_le ise — [top vhd*]

Eile Edit Yiew Project Source Process Window Help
DPHG LREEED BUAAN AR 4V XBE o hE ¥
IBEID PP EE S22 ARBANK B s [0 s W

E' 9 —- Target Devices: ~
Sources for: | Synthezis/Implementation v 10 -- Tool wversions:
ﬁslnt_le 11 —- Description:
= £3xe3s1200e-412320 15 )
[halefstop = TMP o vhd) ii :: Dependensies:
is —- Revision:
16 -- Bevision 0.01 - File Created
17 —- Additional Commments:
13 -
pR=]
20 library IEEE;
21 use IEEE.STD LOGIC_1164.ALL;
22 use IEEE.3TD_LOGIC ARITH.ALLL:
23 use IEEE.3TD LOGIC UN3IGNED.ALL:
&4
Ethources | mSnaDShots EL\braries 25 ———- TUncomment the following library declaration if instantiating
— 26 ———— any Hilinx primitives in this code.
F' 27 —-library UNISIM;
Proceszes 28 ——uze UNIZIN.VComponents.all:
™  Add Existing Source 23 L e
[ Create New Source 31 pore
L View Design Summary 32 nLEQ : out STD LOGIC
% Desien Utilities 35 Vs -
‘y User Constraints 34 end top;
F-P)  Synthesize - ST 35
c) Implement Design 3a architecture IMP of top is
T2  Generste Prosramming File J7 .
. . 38 begin
E Update Bitstream with Processor Data 29

40 nLED <= '0';
41

4z end IMP:

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;

use IEEE.STD LOGIC UNSIGNED.ALL;

-—--- Uncomment the following library declaration if instantiating
--—— any Xilinx primitives in this code.

--library UNISIM;

--use UNISIM.VComponents.all;

entity top is

port ( 5 o
nLEO : out STD LOGIC | I HDOESR

)I

end top;

architecture IMP of top is

begin Bt LED #5475

[nLEO <= '0'; ]

end IMP;

7-12 V—Aa—R A
BINITE=5, [Filel-[Savel #2707 L THRAFEL TEEWY,
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7.4. REERK ,
l\‘)7°%¢/°1~/l/ﬂﬂﬂtop — IMP(top.vhd)Z 4R L, Synthesize % 7 V7V 7L 72 ?:51/ \
Synthesize #4 7 /W7 V7§ HEAET = I BIGFEVET, V— AT —RNZHEWO BRI HUX
Synthesize DREICF =7~ — 2@ L 385 ~— 2 NS5, %)LI:?*“?_ﬁa@?foﬁofC%
BlInsa2F v/l V—Ra—REREL KEEN, V—RAa—RZ2EIEL URMFTHE~— 7035 [
Qi bsoT, HO Synthesize % 7 NIV L, 7 —<—I N7/ bETHROVIKL TL7EE

1/\0

EE Hilinx - ISE - G:¥suzaku¥slot_le¥slot_le.ise - [top.vhdl
Eile Edit Wiew Project Source Process lWindow Help
D3HF LR EFD BAALN AN 4R XDR oo wEkl
IBEDD VAL EE| T2 4%%% DB Sy »E 000 v v
I 9 -- Target Devices: »~
Sources for: | Synthesis/Implementation ~ 10 -- Tool wersions:
ﬁslnt e 11 -- Description:
P 1z -
13 -- Dependencies:
M 7'V 2=V ERIR [
13 -
12
Z0 library IEEE:
21 use IEEE.3TD_LOGIC_1164.ALL;
22 use IEEE.3TD_LOGIC ARITH.ALL:
23 use IEEE.STD_LOGIC UNSIGNED.ALL:
24
g Sources | Snapshots IELibrar\es 25 ---- Uncomment the following library declaration if instantiating
to 26 —-——-— any Hilinx primitives in this code.
F' 27 --library UNISIN;
Processes zZ8 ——uge UNIZIM.VComponents.all;
[ Add Existing Source 23 . .
30 entity top i=
(] Create Ne.w Source 31 port |
L View Design Summary 32 nLED : out STD_LOGIC
%% Desien Utilities 33 1:
i e 4 no ton:
) e Synthesize Z% 7 V77
P2 Generate Programming File
. . 38 hegin
E Update Bitstream with Processor Data ag
40 nLEQD <= '0';
41
4z end IMP;
43
44 N . =
. | s ‘ a7 INFRIREND =
E'—j:Prncesses o | | o
S P b N Nl \/
: No path found ~
input arriwval time before clock: No path found
aximun output required time after clock: No path found
Maximum combinational path delay: No path found
I WARNING: ProjectMgwt - "C:/suzaku/slot_le/top.ngr” line O duplicate design unit: 'HModule|top’
rocess "Synthesize” completed successfully
v
< \ >
Conzole [pg Find in Files /
Ln 32 Gol 17 |CAPS [ NUM |SCREL [WHDL

7-13 iEF =7

88 ISE D{EWA



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

75. 4TV rA0TF—23Y
Implement Design O#iDE, Translate OFEOHEZ 7V w7 L THX,
Assign Package Pins Post-Translate 4 7 /L7 7L TLTEE0Y,

ES Hilinx - ISE - G:¥suzaku¥slot_le¥slot_le.ize — [top.vhdl
Eile Edit Yiew Project Source Process Window Help
DPHS LREFR @UAAAADR 4w BB o bhE v
imE DD QP8P T2 ELARBAOE @0 b= )T [0 s &
=) -- Target Devices: ~
1 10 -- Tool wversions:
ﬁslot le 11 —-— Description:
B £ xcds1200e-4fg320 1; T o
—- Dependencies:
n‘:ﬁtnp - IMP ftop.vhd) i P
15 —— Rewvizion:
16 -- Revision 0.01 - File Created
17 —- Additional Comments:
18 -
5 = 19
Eg Sources | mSnapshots EL\brarles 20 library IEEE:
F' 21 use IEEE.STD LOGIC_1164.ALL:
ZE use IEEE.STD LOGIC ARITH.ALL:
FiTEsssEs 23 use IEEE.STD_LOGIC_UNSIGNED.ALL:
[ Add Existing Source 24
[ Create New Source 25 ———— Tncorment the following library declaration if instantiating
& Wiew Design Summary Z6 --—— any Xilinx primitives in this code.
‘y Dezign Utilities 27 --library UNIZIM:
y \ser Constraints zg ——use UNIZIM.VComponents.all;
Synthesize - K3T
& O@I" | t Desi 30 entity top is
=-f2  Implement Desien a1 port [
F 82 Translate az nLEO : out STD_LOGIC
@ Tranzlation Report a3 )
&} Floorplan Desien 34 end top;
- ST ate Fost- [ranslate 35
N ~ Assign Package Pins Post-Translate =% 7 )\ 77
2 Place & Route L
(] Generate.Frogramm!ng File a0 ALED <= 100
E Update Bitstream with Processar Data 41
42 end IHF:
43
44 —
b
£ 2| | >
Processes o -
L I, Design Summary | top |
Minirum periocd: Mo path found fad
Minimum input arrival time before clock: No path found
Maxiruum output reguired time after clock: No path found
Maximun combinational path delay: No path found
I WARNING:ProjectMomt - "'C:.-"suzaku,fslat,_leftop.ngr" line 0 duplicate design unit: 'Nodule|top!
Process "Iynthesize™ completed successfully
v
4 | >

| P Covers LT T A= =2 Find n Filas

[Z] Manenls

7-14 PACE %#37b LiF%
ucf 77 ANZBINL THWWINE WY E 2SN DD Tl Yes] 227w 7 L TLIEEWY,

Project Mawigator

Thiz process requires that an Implementation Gonstraint File (UCF) be added

to the project and associated with the zelected design module. Would vou like
Project Mavieator to automatically create a UGF and add it to the project at
thig time?

If wou select “Mo™ wou will need to create or add an existing UGF to the project
befare running thiz process.

7-15 ucf 7 7 A NWAERK AR
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PACE LVOE U TH AL R ETEDYZINPALS Es0ES, "R 2-2 BEEHE T H A "2 S L, D1 OH
& LED £27273> T % FPGA O 2804 TEd, LOC IZETH A& AL, /0 Std.Z LVCMOS33 &
LTLIEENY,

# 7-2 nLEO ©> 7 WA

SZ010
S7030 SZ130 SZ310 SZ410
nLEO B12 E12 L16 G2

[Filel >[Savelz2V > 2L THRAFL, PACE Z MU TZEW,

:;‘!;1 Xilinx PACE — C:¥suzakuX¥zlot le¥top.uct |Z“E|rg|
File Edit \iew 0Bz Areaz Toolz Window Help
O = o | M| LK L EES 84| & E SR @ H®E OO E NN

Desien Browser |Z||E|rz| i'f Device Architecture for xc3s1200e-4-1e320 = B @

[Z1 Global Logic

£ Logic

esign 0 ct List - 0 T | — - [B]x] Loc lZE T A% AL
0 Hame|Lf0 Direction Loc Bank 0 S5td. e @D | Dr -
Alm Output GH BANKD [VCMOS32____JUA 330 I/0 Std.%# LVCMOS33 |Z5% &
< > Architecture View ‘ LH

7-16 PACE |2XAE L 7H12(SZ130 D4
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gﬂps 0 EXDHRETAX

&I D FPGA X /0 DAAZ~AXE A HITATHIZEN Kk E T, PACE @ Design Object List -1/0 Pins 74
YRYC, # 10k Q@ Pull Up, Pull Down 211720, BEHtHlRE D720 (4 — "= a— kT v # —va—h
DEIE), AL —L—h? High, Low O E, /0 OJEMEDZF(SUZAKU Tid /0 EEN 3.3V 0=, E\IEIE
C-MOS O A)ENHHKET,

B Desien Object List - I/0 Pins

_|I/0 Name|L/0 Direction| Loc | Bank | L/0 Std. | Vref| Veco| Drive Str.| Termination| Slew |Delay| Diff. Type|Pair Hame|Local Clock|
B rLED Outpirt E12 BAMKD Uk
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Project Navigator (25> “Cﬁﬁmtop-IMP(top.vhd)O)EﬁO)’%79 I L TRWTLIESWN, BT A D77 A
NV top.ucl 23Sk BB TvES, AL PACE TE 7 A0 2L £ L2, Text TRETHZEL TEXET,
top.ucf 27V 273 5HL . Processes DV 4L R top.ucf D7 0B ANE/RENHD T Edit Constraints(Text)%
HT NIV I U TLIZEN, BT A28 Text TRRSINET,

rE Xilinx — ISE - G:¥suzaku¥zlot_le¥=slot_le.ise — [top.ucf] |Z”E”z|ﬂ
[4) Eile Edit \iew Project Source Process MWindow Help =[] %]
tNFES & x@@x M@IIQQMKJDEIAI%EEDI b 020 G

@ BAALT E- 2 ARBADH OO

20 x 1 #PACE: Ztart of Constraints generated by PACE
= ‘Implementation it 2
ﬁslot e 3  HPACE: Start of PACE I/0 Pin Assignments
- £ xc3e1 200412320 ; NET "nLEO® LOZ = "E1Z"™ | ICSTANDARD = LWVCMO3Z33
= [eflytop - IMP (topvhd) — ;
3 #PACE: Start of PACE Ares Constrailnts AN — N
e ; BB A R ST — AT — R
=] #PACE: 3tart of PACE Frohikit Constraints
=]
10 #PALCE: End of Constraints generated by PACE

top_ucf(top.ucH) %27V

Er§ Sources | = Snapshots |E Libraries

Processes for: top.ucf
[ Add Existing Source
[ Create New Source
=] y Uzer Constraints
=8 Create Timing Gonstraints
fzzign Package Pins
o ints
Edit Constraintz (Text)

Edit Constraints(Text)z4 7 /L2727

| _ 5
top.vhd 7% Design Summary | E top.uct |
~
NGDEUILD Design Besults Sunmary:
MNumber of errors: 0
Number of warnings: u] b
Writing NGD file "top.ngd™

| £

B
e
=

Cionzale | @ Errors | g\ Warnings | B Tel Shell Ipg Find in Files

Ln 6 Col 38 |GAPS |NUM [SGRL |USE

X 7-17 B T7H A0 —RAa—R(SZ130 DA
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ﬂﬂﬂtop_IMP(top.Vhd);EﬁU »7L ., Implement Design 2% 7 /L7y 7 L TLIZEW, FRODA L T VA RHIEED

[+ File Edit ‘fiew Project Source Process MWindow Help
DPHT CREEFD SUALADR AR DR O ®EM
im B 05 1 C2EZL ABARNH DB 0 S »E [0 ¥ v
7 —- Module Name: top - INFP ~
g —-— Project MName:
9 -- Target Devices:
10 —— Tool wversions:
11 —-— Description:
1z -
13 —-— Dependencies:
14 -
15 -- Revisiaon:
18 —— EBevizion 0,01 - File Created
Eg Sources |m8napshots EL\% top_IMP(top'Vhd)%yUyy
[Poesees e
Processes — 21 wuse IEEE.STD_LOGIC_1164.ALL;
[0 Add Existing Source 22 use IEEE.3TD_LOGIC_ARITH.ALL:
[ Create New Source 23 wuse IEEE.3TD_LOGIC UNSIGHED.ALL;
& View Design Summary z4
‘y Desien Utilities 25 --—-— Uncomment the following library declaration if instantiating
y User Constraints 26 ———— any Xilinx primitives in this code.
. o= 27 --library UNISIN;
——uze UNISIM, VCommopepts.=alls
= o Implement Design % 7 /v 77
[E)@ Tranzlation Repart
@ Floarplan Design 32 nLEQ : out STD_LOGIC
) Generate Post-Translate Simulation Model 33 1
#fizzign Package Pins Post-Translate 34  end top;
QOMer > _ _
(}@Place& Foute g: architecture IMF of top is
P2 Generste Prozramming File 38  begin
E Update Bitstream with Processor Data 39
40 nLED <= '0'; L]
41
42 end IHF: 3
aa bt
_ 2|z | >
Processes - -
L T Design Summary |t0p |
~
hnalysis cowpleted MON 26 JUMN 0:35:4 2006
Generating Report ...
MNurber of warnings: O
Total time: 4 secs
Process "Generate Post-Place & Route Static Timing™ completed successfully
v
< | »
Gansole | @FErors | g\ Warnines g Find in Files
Ln & Col 1 |CAPS [MUM |SCREL [WHDL

7-18 A FUA
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7.6. 7055 L7 74 IJLER

Generate Programming File #4% 7 )V 7V 27 LUEd, =7 —0N/21F 1, top.bit £ ) FPGA
a7 4F¥ 2l —ar O bit 7 AV ERSIVET,

E Hilinx — ISE — C:¥suzaku¥slot_le¥=slot _le.ise — [top.xhd]
[W) Eile Edit iew Project Source Process MWindow Help
DPEHT LB @D BUERL (AR AR BB oo ghErne ¥
im e OB ¢ R L S2ET AR NW DA = b 1000 v v
Q -- Target Devices:
Sources for: | Synthezis/Tmplementation i 10 -- Tool wversions:
ﬁslnt_le 11 —— Description:
B £ xcis1200e-4fg320 i3 e )
2 [)eEatop - MP fiopvhd) g Ccrenosncies:
[etopuct topuct) T o icion:
16 -- Revision 0.01 - File Created
17 —— Additional Comments:
5 -
19
ENg Sources | mSnapshots EL\braries 20 library IEEE:
F'r 21 use IEEE.STD LOGIC_1164.ALL;
Z2 use IEEE.3TD_LOGIC ARITH.ALL:
Processes 23 wuse IEEE.STD_LOGIC_UNSIGNED.ALL;
[ Add Existing Source 24
[ Create New Source 25 ———— TUncomment the following library declaration if instantiasting
T Wiew Desien Summary 26 ---— any Zilinx primicives in this code.
% Desien Utilities 27 --library UNISIN;
‘y User Corstraints 22 ——use UWIZIM.VComponents.all:
c}@Syntheslze—X.ST 30 entity top is
= P 2@mplement Desien 25 port
= @ Translate a2 nLED : out STD LOGIC
[El@Translation Report 33 V: -
&} Floorplan Desien 34 end top:
P2  Generate Post-Translate Simulation Madel 35
fzsign Package Pinz Post-Translate 36 architecture INP of top is
DM 27 _
—m%me & Route #8  bhegin
38
Bitstream with . . NS
Generate Programming File % 7 /7w
44
P — e I >

7-19 bit 7 7 A /AERL

[

|3
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7.7.A274Fa2L—v3Y
FPGA IZ/ERk L7z top.bit ZEZIAHLFE T,

7.71.JTAG TaYv 74 Xal—>3ay

iMPACT T top.bit ZEXiALFE T, IMPACT CTPD FPGA OEX#iz HIZo1TIE"6.2.1
iIMPACT TE&#ix "% 2L TL7ZEW, iIMPACT 1Z Project Navigator @ Configure
Device QIMPACT) &4 7NV 7 V7§ 5 CHEBITAHZ L KR ET,

E Xilinx — ISE - G:¥suzaku¥slot_le¥slot _le.ise — [top.vhd]

[ File Edit View Project Source Process Window Help =& =]
OPHF R 6@ R BAALN (AN LR IXDE @ MEr
PRI EE Z2E2 | 4% 0RO S 8 [0 ¥ v
9 —-- Target Devices: ~
Sources Syntheziz/Implementation ~ 10  -- Tool versions:
ﬁs\ot le 11 -- Description:
o wele] 200e-4£320 12 T pevendened
—- Dependencies:
& [ralefhstop - MP étopvhd) 2 M B
[Rltopuet topuch) -
16 -- Rewvision 0.01 - File Created
17 —- Additional Comments:
18 -
5 i9
E§ Sources | mSnapshnts IEL\hrarles 20 library IEEE:
F'r 21 use IEEE.3TD_LOGIC_1164.ALL:
22 use IEEE.STD_LOGIC_ARITH.ALL:
IFieezsEs 23 use TEEE.STD_LOGIC UNSTIGNED.RALL;
O Add Existing Source 24
[ Create New Source 25 —--- Unconwment the following library declaration if instantiating
T View Design Summary 26 ---- any Zilinx primitives in this code.
W Design Utilities 27 --library UNISIN;
y User Constraints 28 —-use UMIZIM.Viomponents.all;
29
Synthesize - X3T
# c}@Iy | t Desi 30 entity top is
= Fa@Implement Design - port {
=A@ Translate 3z nLED @ out STD_LOGIC
[E)@Translation Report 33 i :
@l Floorplan Desien 34  end top;
P2 Generate Post-Translate Simulation Mods! 35
fAssien Packaee Pins Post-Translate 36 archirecture INF of top is
Map a7
$17] 38 hbegin
P2 Place & Route o5
= P Generate Prog.ramrr?\ng File ) a0 nLED <= '0':
[E)@Proerammine File Generation Repart 41
PR 2 JTAG File 42
¢ T . . . NS
Z ey “— Configure Device iIMPACT)Z4 7 L7V 7
¥l Upd | v
_ 2|z T >
Processes ‘ — -
L i Desien Summary |tnp ‘
L

7-20 iMPACT 7.5 R
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H A LED(D1D)2N~7=TLxHn ?

XXX XXX XXX ¥
(X X X X XX XXX X

7-28 Hfa LED(DD) AT

7727593 rEYIZRELTaAY 74X L—>a Yy
—EIEFREY > THY)—EERE AN THATLIZEN, 7T70 Y a ATNRIESN CNDT —ZRar 74X al—
TarINHOT, Ay b OREBIZE ST EBWET, ZHud Xiling @ FPGA 728 SRAM R—AD72H T,
NESDOEIBN A RS EAITT T Ty 2 AENCar T Fal —iar F— A2 EXADLERHVET, 7T
LA AR ~DEXIALTTEIZOWTIE SZ010, SZ030, SZ130 D#413"6.2.2 LBPlayer2 TREXHAZ 5"4 .
S7Z130, SZ410 DA 11"6.2.3 SPI Writer TEX#Z "2 S ML KIS, 7Ty a ATl Il EZIATL L, B
FAT->Thar 7 ¥al—iar 7 —2RkbitEs .
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7.8. ZEFENE

D1 # 5T 72L&, D2, D3, D4 N Lo TWADITR MM DW= TLEIN ? (SZ310, SZ410 72L1FEAL
HoFEEA, )

TAUTZEXE OB O T IZEDET,

Generate Programming File 24570y 7L CA=a—%H L, Properties Z 38R L TI7ZEW,

E Hilinx — ISE — G:¥suzaku¥slot_le¥slot_le.ise — [top.vhd]

Eile Edit “iew Project Source Process window Help
DR LR EAD @E“t@t@t@tlmla LN EY DD oo phGgmet ¥
BE MDDV 2 T2ELAAARDH DGz E [0 ¥ ¥
7 —— Module Name: top - IMP ol
Sources for: | Synthesiz/Implementation v 8 -- Project HName:
'@ﬂslot le 9 -- Target Devices:
= €73 xc3s1 200e-4fg320 13 - E‘:‘Dl VEESi“S:
-- Description:
& [alefiytop - IMP (topvhd) 0 r
[Jtopust ttop ucf) 13 -- Dependencies:
14 -
15 —— Revision:
16 -- ERevision 0.01 - File Created
17 —— Additional Comwments:
B} Sources |mSnapshots ELibrarias 185 ——
19
Z0 library IEEE;
igesEEs - 21 use IEEE.STD_LOGIC_1164.ALL:
[ Add Existing Source 2z use IEEE.STD LOGIC ARITH.ALL:
[ Create Mew Source 23 use IEEE.3TD_LOGIC_UNSIGNED.ALLL:
“Wiew Design Summary Z4
‘y Design Utilities 25 ——-- Uncomment the following library declaration if instantiating
y User Canetraints 26 ———- any Xilinx primitives in this code.
c]@SyntheSize —wsT 27 ——library UNISIM:
. 28 ——use THNISIM.VComponents.all;
= c}@lmplement Dezign 20
] C}@Translate 30 entity top i=
@@Translatiun Report 31 port |
@ Floarplan Dezien 32 nLEQ : out STD_LOGIC
@) Generate Post-Tranzlate Slmulatlon Mode| 33 1
Aszien Pack 34 end top:
-
hitecture IMP of top is
37
T Bun
Rerun .
gi’: Ferun All ’ =
S stop
Open Without Updating | )
b
I':#‘ top |
Uo7 LT, Ama— L.P i JEiS %
—= roperties 213 A
inalys leted MON 26 JUN 0:35:4 200G —————————o— Eﬁj/y N )l %Hj N p %L?R
Generating Report ...
Nurber of warnings: 0
Total time: 4 secs
Process "Generate Post-Place & Route Static Timing®™ completed successiully
v
| ¥
Gaonzole | @Errors | g\ Warnines | g Find in Files
Edit the properties for the highliehted process Ln 17 Cal 25 |CAPS | WUM |[SCRL |WHDL

7-21 ZEEE L ALEOFREEE O H LS

97 ISE D{EWA



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

[Configuration Options]Z & SEROEE A TEXET, 22 TEIE U OKImMLIEZ R E TEET, 1@':1:‘01
[Unused IOB Pins]EV OO HD ET 73, TN ZEXE U ABROR EIZ/20ET, IR E T, [Pull Downliz7
STWET, ZO7H"K 7-23 D LUNAEA"D LIS D2, D3, D4 [ZEFAD LiiiL T LED NI TLEY \iﬁ—

Readback Options

Property Hame Value

Contiguration Rats Detault (1) v

Configuration Gk (Gonfiguration Pins) Pull Up v

Contiguration Pin MO Pull Up v

in M1 Pull Up v

ion Pin M2 Pull Up v

in Program Pull Up v

Gonfiguration Pin Done Pull Up v

JTAG Pin TCK Pull Up v

JTAG Pin TDI Pull Up v

JTAG Pin TDO Pull Up v

i -

< hused I0B Pins Pull Dowry ) A4
UserID Code 2 T —TTT T IFFF

Reset DOM if SHUTDOWN & AGHIGH perfarmed [7]
DI Update Maode | As Required v

Property display level Detault

[ok [ camel ][ seek ][ ek

7-22 ZCXE AL E

+3.3V
PAN
+3.3V §
FPGA AN
-y
PR
TNz 7 ERH
) pLmnd

4—7
TLEYY

7-23 D UNEHEEH

R E% [Pull Uplicd%&, D2, D3, D4 135E5672<720 E 323, ZZ D% E CIXZE X" O KAV A [ 51| 5% &
j‘é_é:i)m”j;ﬁfafb\t&) SUZAKU 723#h7) /272> TLED A H @i”%@i@‘ SUZAKU 2% RESET [EI#E23&0
RESET [HJ&IZD7203> TNAE 13444 C Pull Down S3ILCWET, ZOE L OF&RALER L Low v NAAE
— AL TERI 2T IIER5T, High <° Pull Up, Float (ZAEFE L7256, Uy bR ->TLEIZERHV E
*r i o EEE B EENH SN TODDEHFEY RUVREETIIHY A, Lo TAHEIIE D2, D3, D4 (215

FTHILET, ZOREIZKHLL E T, top.vhd, top.ucf (Z D2, D3, D4 O 5Otk &2 N2 TS,
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B 7-1 15505k % B (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

—-—--- Uncomment the following library declaration if instantiating
---- any Xilinx primitives in this code.

--library UNISIM;

--use UNISIM.VComponents.all;

entity top is

port (
nLEO : out STD LOGIC;

nLEl : out STD LOGIC;
nLE2 : out STD LOGIC;
nLE3 : out STD LOGIC

)
end top;

architecture IMP of top is

begin
nLEO <= '0"';
nLEl <= '1l';
nLE2 <= '1l';
nLE3 <= '1"';
end IMP;

# 73 BrTYA

Sggég S7130 S7310 87410
nLE1 C12 F12 L15 F2
nLE2 D11 Bi11 L14 F1
nLE3 E11 Al1l L.13 E1
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8.VHDL IZ& %R T I E&ET

REEFLT UL BEARIRD VHDL Ofgid ikl nsiy /B FH W CRBIL £97, VHDL OREAIR
By ZREFHESV T, O TS BIA S EBI ET O TEHLEBIEEL,

8.1. VHDL O EKigEE
*9° VHDL Oitah FiEE AL £9,
VHDL @ ARG

TATIVEF L\ — RO L
747 4(entity)
7 —%77F % (architecture)

N0 ET,

TATIFVEG L — UL T, HREEE OB 2 ER LIy —V 2L, =T 47412
I EDA L H—T 2—A% TR L, T —F T 7 F v ITNER R O & EZ FLR L E9,

VHDL TIEFRIFEL & O TR LFEENCFEXBILER A, Bl21E Port 1T port £ T PORT &0V Th
FRCICHDNET, PRIGEICOWTIZIRD Tips #Z ML TZEW, L, ISE M EOTF A= T &% ffi>T
WAGE . TRIGEIIFICONE D> TRRSNET, Flo, —CHRODLEZLDITRETHIANMIZRVET,

7l 81 VHDL SAtiE

CSATSYBEENY T~ SV |
library IEEE; AR
use IEEE.STD LOGIC 1164.ALL;
use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

——IYTAT4 (AHADES) Port b port % PORT b[dl
entity slot lS/
Port (

——ZZIZAHAECDEEEEL
) ;

end slot;

7T Fx (EBEREK)

architecture IMP of slot is
--NEESFEDRBEEZiERT S
begin

--CCICEERERT D
end IMP;
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82. SATSYBEELENRYSF—SHUHL

ISE T VHDL Y —Za—FZHEV/ER T 5&, /Sy —U08 3 SIS E T, TN E O H@IE FEROIEY
T, US4 723 r =V RO T, BEIISC T L TIESW, FA7 ZNETA S TIER 5280 H
KES,

£ 81 FIAT IV —Y

A7 7Y o=V H &

IEEE std logic 1164 FEABARL
std logic_arith R
std logic unsigned |fF57aLEHA

8.3. T T 1 F 4 (entity)

TUTATANTIIR =D ESEITWET, I EDA L H—T 2 — A TDWTERT DI IS T AT AR
V%9, ISE CTVHDL Y—Aa—KRZHEVENTDE, o T4 T 48137 7ANE ERICAFNTR0ET,

5l 8-2 entity Ftal

entity slot is --entity TUTA4T4% is
Port (
SYS CLK : in std logic;
nLE : out std logic vector (0 to 2);
nSW : in std logic vector (0 to 2) —-E&f&IZ ; FFE
)
end slot; ——end TUTA4T4%;

831.1.EENEE
SR TORXTESLET,

Bl 8-3 [5oDiESH

R—MESHR : AHAhAR T—4%4T4;

8.3.1.2. AHHAhHF®E
A A5, in, out. inout &SR£9,

# 82 AHJ1HmM
in AT THAZLEIRE
out HNTHHZEERTE (N CHEAJHATE22)
inout A ST THLZEEIEE

VHDL Tl R —ME 52NfIc R T It A, AEITEIRLIZOEEIT, REZIRAICHEE 52 M0
F7. WEMEZOESIZOWTIL"8.4 7 —F77F ¥(architecture)"DWHE S D EZDIHE S L TTZEUN,
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8.313. T —8%47

T —HEAATNUF a2 HVET N, IMFEIDIX std logic & std logic vector TJ, std logic T
1Y RDEBZERKL, std logic vector(0 to n) TntlEYMEDEEEZERLET,

nlE : out std logic vector (0 to 2) & 2L 3EVIDRAFI-T-HIEEAERTHILNTEE
9. nLE(0).nLE (1), nLE(2) &FTHILT, TNTNOE YYD ILRTETET,

to o TE&RT DL MSBMIAE YH 012720 F T, (downto &9%5& LSBIZSE Y 012720 Ed, AET
1% IBM @ CoreConnect |[Z& O TNRAEZERTD720("9.1.7 NADE YT UZHONT"S]), to ZffiVE

j‘o )
x 83 T—HHAT
std logic IEEE A7 JUTES
std logic vector | std logic DXIX XA
integer FHOR(32 B )
evbs~r | 0o | 1 | 2 [ 3 ]
MSB LSB

81 to B~ CTEF

8.4. 7—* 77 F ~(architecture)

B OREESCENER S A 22 IR LT, 7T—F T 7 F v & I MEE T2, SUZAKU Tl 1Mp &L TWVE
7,

] 8-4 architecture Ftik

architecture IMP of slot is --architecture 7—FTIF¥H of TUTATA4% is
- REEESOES

signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1);

signal count led : STD LOGIC;

begin
- CICABREX F T S
nLE <= not le; --fEHHRAX - [FIFRF I AL S 4D
process (SYS CLK) —-JHAERX
begin
if SYS CLK'event and SYS CLK = 'l' then
if SYS RST = 'l' then
count <= (others => '0"');
else
count <= count + 1;
end if;
end if;
end process;
end IMP; --end 7—FTOFv4;

8.411. AEEDEE

WEBCiE 3515 513 architecture & begin OMIZFERLFET, EEDESITIL signal ZHW, LT
DA TESLET, 7 —ZIATUIET TATADE S EFLRILTTOT, "8.3 =717 1 (entity)" D7 —
BEAT DHE TS RTZS0,

Bl 8-5 HEBIE 5 EE

signal §8% ' T—44%4 7% ;
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8.4.1.2. EIRFLIEXC
begin~end DFNIEBEFLIRS IV [BIEE A [FIRFALBESC VWA ET, [RIRFLELSCTITE 2 L2 o [F] R AL B
SCEBIFRZARSENEL | WANALER S ES, (BN T e AR E DRIE AR L £T,

8.4.13. EBHRAX
A<=B; LT AL AT B BMUASILET,

8.4.1.4. 7AERX
7 AILL T O TRl L £,

5] 8-6 FEEAIL

process (B T4 ETA VR
begin

end process;

T TAETAVANIGER LTED ENP DT DL, PITFEIR L2 BB IATSN TOEE T, RHEAT
FTIEITTHELIZREY, RICTNEDE SR T DETEEZIFIELET,

ﬁTlPs VHDL $#45&

abs, access, after, alias, all, and ,architecture, array, assert, attribute, begin, block, body, buffer, bus,
case, component, configuration, constant, disconnect, downto, else, elsif, end, entity, exit, file, for,
function, generate, generic, guarded, if, impure, in, inertial, inout, is, label, library, linkage, literal,
loop, map, mod, nand, new, next, nor, not, null, of, on, open, or, others, out, package, port, postponed,
process, pure, range, record, register, reject, rem, report, return, rol, ror, select, severity, shared, signal,
sla, sll, sra, srl, subtype, then, to, transport, type, unaffected, units, until, use, variable, wait, when,
while, with, xnor, xor
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8.5. ﬁ'tﬂ%ké'?bﬂ'Iilﬂﬁﬁ‘(nots and. or)

b Ly I EHI OWCERBIL £,
not” “and”., "or" 72 E DR GHERS — ML A S b TES AL DA A SR RISV, Jay s Bl
WCHRAED ANTZ T THAMNIREDE T, LR Z ALy T L LED %> CRARGREL — OB EA MR
L/\jij—o

8.51. WLARE VRA vy FREDME

MABDOERYYIDA LT HURZ ALy FZ2RHLET, MLAZ AL FIX T RO LI 2REIFK I85>
TWET, B LED OE AKX X 7-2 Hif LED EREK 22 R TIEE,

RA L HARL TR High” 2 FPGA IC A IS, RE AL TOAHE Low” 2y FPGA I A &9,

+3. 3V
AN

1k Q

FPGA

8-2 HILAK L ALy T JEL A

8.5.2. not, and. or #{&>
EBITITIEEE, &5 EE@ 2 @*’ﬁ@i‘%fﬁ#&)@i‘f Bz 1Z. B LED % LE &V ﬁ%f

L. ”High”(’1")CHAT L= PR nLE LUV E B4 TEREL., "Low”(“O") TAELTLT- ;r = E B LA
V¥4, (nLE ®n :tf% féﬁttb ZEERAS T AIDITEVET)
LED/SW "R —RIZIXIEGHER, AGRFROE S NREL TWAD T, 0004 <5720 mBLOE 51X

FPGA W*BT&%:%’@ETE PR LTI LET,

8.5.2.1. not
EEREOIE iR (IEGREL O EGRED) IR O— L TRtk T&EE T,

5] 8-7 not iR

nLEO <= not 1le0;

leO nLEO
le0 —Do— nLEO (1’ (‘)

8-3 not [FIFEEHEFR
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8.5.2.2. and
SW1(E 54 :sw0)& SW2(E B4 :swl) Z [l T HLT-6 D1 (E B4 :1e0) ST T 5L WO DILLL FO— LT

R TEET,
5] 8-8 and itk

1le0 <= sw0O and swl;

sw0 swil le0
0 0 0
sw0 :D_ 0 1 0
swi le0 1 0 0
1 1 1

8-4 and AL HPRAESE

8.5.2.3. or
SWI1(E 54 :sw0)h> SW2(E 54 :swl)DEBLE— 7 THIESN=5 D1(E 54 1 1e0) 384T T 5L H DT

PLFO— TR CEET,
5] 8-9 or ik

le0 <= sw0 or swl;

sw0 swi leO
0 0 0
swO0 j:>_ 0 1 1
swi 10 1 0 1
1 1 1

8-5 or [AIfK L EHER
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8.5.2.4. not, and, or @ top.vhd
FIFEHEA LED (D) 206877 ay = 7B H L CERIL TA TR,

5] 8-10 not, and, or(top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

—~IVT4T4 (AHAIDESE
entity top is
Port (
nLEO : out STD LOGIC; --Hf 1ED (D1) ~DHEHES (BRE)
nSWO : in STD LOGIC; --RA v F (SWl) NoDANES (BRE)
nSWl : in STD LOGIC --RA Y F (sw2) MoDANES (BHRE)
)
end top;

=777 F v (EBEFREK)

architecture IMP of top is

signal le0 : STD LOGIC; --Ef LED AEMES (EHE)

signal sw0 : STD LOGIC; --ARA wF (swl) NEES (ERE)

signal swl : STD LOGIC; --RA v F (sw2) REMES (ERE)
begin

sw0 <= not nSWO; --not B TANRIZEREIZT S
swl <= not nSWl; --not BIERTAARINZEREIZT S

le0 <= sw0 and swl; --and E (AL 5 LED HHDB)
--1le0 <= sw0 or swl; --or HIE (EBELM—ATHELI=S LEDAED)

nLEQ <= not le0; --not BIRTHARIZEREIZT S

end IMP;

8.5.2.5. not,and, or DEVT7HA >
EUT A AT TITRDET,

#* 84 not. and. or DT H AL

SZ010

S7030 SZ130 SZ310 S7410
nLEO B12 E12 L16 G2
nSWO0 Al13 F11 K14 G4
nSW1 B14 C11 K15 M1
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8.6. |EFF &

ZOWRFIRD AT TZT T B ED ATNE FITH RS DRI ZNEFF A SN ET, HERFF 5, £DOFE
T, Lol ZENTEET,

NE IR BE XEAH R B HC KO D L H F 4, FERIIRRGHIBAEDORBUTIEC TS B E | IRICATANE
ZHMGINBIRKIRHO T, NEFEEIZIEAE A, bLIEFBUE 52720 GEIE, @E 1 a7y 7| Z[FHS
HTBVET,

N| HA
A% & P 8% >

\ 4

HAEBEDA ALK
8-6 JEFImliE OBEE

8.6.1.D-FFD&EZUvFonow )

JIEFFEI#E CEZE/2DIX D-FF T1,

7y DSEG FISOTT —H &R FFL, IRO7ay 7 CIREFLTET — 2% M IILET, 7ay 7 OSis ERV LIS T
T AN TH N L L EE A

CLK _41 h h h

' ::'C"(:IHUJ(FIIZ’M:U;L\

|

1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1 1 1
| — | —P | —P —P

o o LT

' ' ::kmu\:‘ DET ‘:"—'91%#:%
RST T

D-FF
ABn — D Q — WA
CLK — R
snavy
RST
Vv b

x| 8-7 D-FF o#Ehff
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8.6.2. EHAERET

B IXATE Z ORI ZEIC > TEMENS IR EV E T, FEFMIER G ClE ns BAL TR ZEZESTLEIZERDHY,
AT RN IEF (TN T, SRELA R, BLERARICEDE T OBIELY — L OFESC R —Va R F L E
T Tl RESCT ANAADEREIZL S THEFPEBIEL E T, ZNHO T X CORMEEIEFWIRRH CHI XA
TeDITEHEDOETY, FEZIATDIZRKT D8, XA T RBERIL, IR Z DD 4357 7e>TL
FUWET,

ZIUCOENZ AR GHI A A 7 3G BT/ £97, [AIERGH Tk, R ey o F IR IV L 7
— MBS L DR IEC Ty 7 7 E OFERERNEI AT AU, B SR G @ ICEME T D2 EAMRFES T
WET, FPGA IZNENC 7 ay VBB E S > T T, Zb0 ey 7B ARHIM ORI~ T Delay 73072
AE T NHLBE T DI EBNRES LTV ET,

XoT, —RMIC FPGA TlXZdruy 7B H#E AW, ARG E2I T ET,

[FHAE T & DRI E D-FF E TR > TOES, MAB ORI OBRA/ NS DL T, RE T
DIRIRVIHRNEIEZAEDZENTEE T, E2IZ D-FF 2 A, flA GO EEREOBULE S /NS 20T, 2RO
B IR B R E-TEET,

8.63. 14
NEFE R D IEAR B2 FI L L ChT 2% I, hos 23 rav 2 lhbd CiEE AL 27U AR (F2U A R)
LET, Ao 2OEEIZLL FO Lok oxEd,

5] 8-11 Hvo Hital

process (SYS CLK) --7 By JESICELLH D LET
begin
if SYS CLK'event and SYS CLK = '1' then --¥/ By DL EAYICRL
if SYS RST = '1' then -ty bhfzo (A#HJEY )
count <= (others => ‘07); --HAD22#Ht
else —-ZDHhlE
count <= count + 1; ——-ADVMMEZA V)AL
end if;
end if;

end process;

8.6.3.1. /7 AvH Dt
70y I DILE ERY Ty VI ABIS SO AL F OISR LT, SYS_CLK = 0L 353 FY=yPic
RIS EHZ LM TEET,

Bl 812 vy ZdSEH Eas0 2 [

if SYS CLK’event and SYS CLK='1l’ then

8.6.3.2. Yt v rDEER

7y 7 OFEIRO FIZV 'y MRt T AL RV b, EICFlR 35 EFERBU B NI/ ET,

SUZAKU [ZIFEPREEA IC NEEINTEY, EIRBEARRIZ) By M3 0 D591 >TnET, 20Uty ME
FaHWT A E O EZITWET, VHDL TIEZORRIZANE DD £y NTHIEI LT 2 5 1EDOMIZNENE &
EZRORHIHIUET 2 ELHVET,

%] 8-13 RAVE>

if SYS CLK'event and SYS CLK = 'l' then
if SYS RST = 'l' then
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8.6.3.3.if X
if FLLTF O TRRBRLET,

5] 8-14 if X

if & then
JIE 2% 0L 28 3T
elsif & then
JIE 2% 0L 28 3T

else

NIE AR AL ST

end if;

8.6.3.4. other THHIE
others VT XRTLVIHIEMRT, others=>’ 0’ T 5L, o TWAE YT XTIZ 0 DMUAZILET,

5] 8-15 other THIHI{L

count <= (others => ‘0');
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8.7. ISE Simulator OfELVA

HDL Ca—F 4 7 hBlho1-6 PC ETi3al—iarZT0ET, d3al—ia oy /s CHEE
IEETT, BRRICT AARZEZAALTOL TR, FEZOFEBHZLETHRIEL OHWTT N, PC EDi a2l
— 2 ar TR AEBOEBNRHRICHENET, 232l —ar THHDEZ TOEVICENEL TWAHEERL T
D, FEEEOT NARZEZIARET,

EOIEARDNEF R CHHIT A2 DENE MR T HEILIZ ISE IZEFNTWAYIal—# ISE Simulator
OFENGEZFHLET,

8.71. 70T Y FOFRIER N ]
Ty M HTRIER L TLIZEW, 7y =7 41T slot_counter L. [New Source] T :
slot_counter.vhd &L . FiiY — A2 —RZ{Eo>TZE0Y,

8.7.1.1. slot_counter.vhd

A BRIBEE TR L CTLTZEN, S EIE, 4 EYIITZ DY Ial—ar T 0ET, 4 Evhiy
YETILODD 15 FTHAHIENTEET,

RN CX7=5 Synthesize 24 7 V27U y 7 U CSHEIZRIEORR2WVINT 2o 7 L TLIESNY,

5] 8-16 A4 (slot_counter.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

entity slot counter is

generic (
C CNT WIDTH : integer := 4 -—-HADUADE Y Mg
)
Port (
SYS CLK : in STD LOGIC; --Y BvJ{ES
SYS RST : in STD LOGIC; --Ytv MEH
count : out STD LOGIC VECTOR(0 to C CNT WIDTH-1) --A2AZ{E

):
end slot counter;

architecture IMP of slot counter is
--REMES DESE

signal count w : STD LOGIC VECTOR(0 to C_CNT WIDTH-1); --A 2R {ERNEH
begin

process (SYS CLK) --7 By JESIZELH D LET

begin
if SYS CLK'event and SYS CLK = '1' then --¥ By Y®DiH EMNYJIZFEHA
if SYS RST = '1l' then —-UEvy brEhfzo (AHAVEY H)
count w <= (others => '0'); —-AVR{HL
else --TDAth(E
count w <= count w + 1; ——ADUMEZA VAU
end 1if;
end 1f;

end process;

count <= count w; --AVUA{EENEBIZH S

end IMP;
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8.7.1.2. generic XXIZD\T
INADWRIRE D/NTA—=ZZ YT IRgR LI WET, ST — L ERER T TR, [HFREET 72120
T, in" R out” 72 E D MO EITHD A,

] 8-17 generic X

it

generic (
BS% : T—2494 74 = MHE
) 7

8.7.2. TR RV FDFHRIERK
TR DOEMEET 2l —a TR L £,
[Project] = [New Sourcelz27Vv 7L TLZEWY, I
[Test Bench WaveForm]Z33&R L, [File nameliZ7 74 /v 4% AJJL, [Next]Z 27V 7 L TL7EE

W, ZZTIE 7 7 AV4 % slot_counter_tb LLFET,

E Hew Source Wizard — Select Source Type

[F] EMM File

] IP (Coregen & Architecture Wizard)
L1 MEM File

o] Schematic

" | Implementation Conztraints File

T File name:

zlot_counter_th| |

< n| Test Bench WaveForm

=| Uzer Tocumen

y | Werilog Modu Location: slot_counter_tb & A7J
Werilog Test FiiWre

"1 WHOL Module |C:¥suzaku¥slnt_cnunter |
WHOL Library R

FIWHDL Package Test Bench WaveForm %2R

| WHDL Test Bench

¥|Embedded Processor

fdd to project

< Back {@D Cancel

8-8 FTANUTFAER
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WO E N H D E T[Next] BLOFinishl 22707 L TLIEEW, 7ay 74 E L £, [Initial Length of
Test Bench] % 10000 (228 # L C[Finish]Z 27V 27 1L TL7Z&EV, [Initial Length of Test Bench]ZZ 4 5&,
Rl — Al B EAE T AN TEET, I A REEEZXDLIENTEETN, SRNTIV 208 &%
RIEWE T2 TERLEE A,

E Initial Timine and Clock Wizard - Initialize Timing

Mazimum
autput delay

_ Clock —— Clock -

high for laws for
Glock Timing Information Clock Information
Inputs are azziened at “Input Setup Time” and (%) Single Clock SYS GLE w
outputs are checked at “Output Valid Delay”. } =
() Rising Edes () Falling Edes & TS Gl
© Dusl Edge (DDR or DET) (C) Combinatorial {or internal clock?
Clock High Time ns Combinatorial Timine Infor mation
Glock Law Ti Ihputs are assigned, outputs are decoded then ;
ock Low Time 100 ne checked. # delay between inputs and outputs avoids
Thput Setup Time ne aszignment/checking conflicts.
Output Valid Delay - Check Outputs nz After Inputs are Assigned

Offzet l:l o fzzien hputs ng After Outputs are Checked

Gilobal Signals Thitial Leneth of Test Bend q e
[] FRLD GPLD) [] GSR (FPGA) —

Time Seale TE——"_¥|
High far Initial: |‘I i}

s
| [] Add fisynchranous Sienal Support

8-9 rmy AR
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WO NFRRINNET,

Source 7R ? Source for:% [Behavioral Simulation]\ZZ8 # L TL7ZEW Y,

Uty MEHE AL WEE S HE SN2 0O T, Uy MEFE AT LET, Z7ayZ 3l TRIZWD
APl — i M e KX SR LTS, K ADEAE s 5E(5 50 High”, "Low 2010 #52
ZEnTEET, KDEHIZ SYS_RST OfF 5 &AL TLZEVY, 100ns T 543 H EIF, 500ns TE 5&2VLH
T CnET,

[File]—[Savel #2777 U RIFL CTLIZEW,

Behavioral Simulation |25 5

counter.ise — [elot_counter_th.tbw*] |Z”E‘E|

=11 (X

&fiews Project Source Process Test Bench Simulation Window Help

CRPENRD EFDMAALS (AR LR EXBE O MErer v

B MmN tacH(APRH@ . =y ([ s v

Sources for: nthesiz/Implementation — End Time: 100 500 900 1300 1700 2100 2500
f-ﬂslnt_n:nunler - 10000 ns |ﬂS |nS ‘ns ns ns ns ns

& [ <o 200041620 -l-.nl RN L1 [ [ I T A [

. slot_counter - IMP (slot_counter.vh
(lefslots = AN svs_RsT i

¥ count[0:3] i CeS— i

Uty ME LRk

Er§ Sources | &5 Snapshots E Libraries

Hierarchy of =lot_counter_th:
slot counter

£ |

= 4 | P > | ¥
Processes Hierarchy - zlot_counter_th.thw - X = -
E{ el T, Design Summary slnt_cnunter = slot_counter_th
-~
Process "Synthesize®™ completed successfully
Started : "Creating Thw file™.
Compiling vhdl file "C:/suzaku/slot_counter/slot_counter.vhd” in Library work.
Entity <slot_counter: compiled.
Entity <slot_counter> (Architecture <imp>) compiled.
-
| ¥

i Consale | @Errors &Wammgs Ipg Find in Files

8-10 Uty MNEEARK
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a2l —ar O EZLET, [Simulate Behavioral Modell® ECA 27Uy 7% L, A==—"T[Properties...]
2RI TLZEVY, Process Properties 23# /RS5O C, Simulation Run Time % 10000ns (22 # L., [OK]
Z V)7 L TLIZEN,

E Kilinx — ISE — C¥suzaku¥slot counter¥top.ise — [slot_counter_tb thw] |Z El[z|
4 File Edit Miew Project Source Procezz Test Bench Simulation Window Help =I5 3]
DPEHS L:XRRX o N:PL2HXRA B (A28 OO:LNR @b

D BUEALQOITACH LPARKE B (= 3

Sources for: | Behavioral Simulation End Time:
= ns ns ns ns ns ns ns
top 10000 ns 10? SUU| QUEi 130|E| 1?U|U 21U|U 2400
| || | | | | | | | || [ | ||
= £ xc3e1200e-4fg320 :
SYS_CLE .
= slot_counter_tb (zlat_counter_th thw) M IS Process Properties rgl
UUT - slot_counter — IMP (slot_counter whd) a‘“ SY5_R3 Catezory L
Property Hame Walue
Testhench Model Tareet Languaee
Use Custom Simulation Gommand File |
| msnapshots " E Libraries | Custom Simulation Command File
ilation
Processes: 10000ns L: /E E Debueging
i pile File List
[ Add Existing Source CugtcWg Compile File List
M Create New Source Run for ified T i
[2] iew Gererated Test Bench As HOL q: Simulation Fun Time 10000ns|
E Stare
WHOL Properties
Value Range Check |

Weriloe Properties

Specify Search Directories for "helude

Rerun
E‘—t Processes | =Hierarchy - zlot_countel g{ Ferun Al

24 Stop

Specify 'define Macro Name and Value

Open Without Updating b
arted : "Creating Thw fi =
Commiling vhdl file "C:/ou vkl t|
Entitcy = cunter:> compiled
Entity <slot_counter irchitecture <IMP>) compi Property display level: Default
v

mo“ l Gancel ] [ #pply ] [ Help

|
Console |®Errors || _ﬁ'u'u'arnings " ETC| Console " [pg Find Frrmes

Edit the properties for the highlighted process Time: ———

811 32— arBE
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8.73.¥3XalL— 3 VET

Processes #7 %27V v 7L TLZ&, View Generated Test Bench As HDL 24 7 V7V 79 5&, HEAER
ST AN T H /BRAHZENRTEET, Xilinx ISE Simulator ®#E%27V>27 1L CEX, Simulate Behavioral
Model ## 7 N2V L TLIESWN, v ab—vas i RPFRSNET,

s Ailinx — ISE — G:¥suzaku¥zlot counter¥clot counter.ige — [Simulation __ (=
= I 1 =B
B File Edit Miew Project Source Process Test Bench Simulation Sindow Help =& =N
DPHP LB EEDRD SAALL (AR ARiXBE v w0~
BEDD 9t &SP G b 2 [0 9 ]
s VLA P PR D ey R v o V0%
Sources for: | Behavioral Simulation v Now:
it counter 10100 ns Ons 2020 4040 ns B0R0 8080 ns 10100
© £ xc31200e-42320 R ]
= slm_cnumer_th (zlot_counter_th b Hsyo
UUT - glot_counter - IMP {zlot_countervhd) @ﬂ S o
=l @ count[0:3] 1
v t0] 0
~15 DI Bl
9::: R 5 7“7]7 }\% B count(1] 1]
f%@@ﬁ— Mecountizy 0
A count(3] 1

Er§ Sources | g Shapshots IE Libraries *)J &) ;‘j’: 'fﬁ Z} N Z: '_.L‘E_’
| Pre
Processes:

M Add Existing Source

Dﬁz Gienerated Test Bench fs ﬁvf VleW Generated TeSt Bench AS HDL 75’@7/V7U“/7

[ Add Test Bench To Project
= ‘g‘ Hiline: ISE Simulator
[ -

il g Pesults
—— R —
@ Simulate Behavioral Model

- Simulate Behavioral Model #4777

] -
= Sim Hierarchy - slot_counter_th

Processes
i Design Summary s\ot_counter =s\ot_counter_tb | = Simulation |

A~
**% Failure:3imulation successful (not a failure). HNo problems detected.

User (VHDL) Code Called Simulation Stop

Simulation stopped when executing process: sloc_counter th.vhw:7l

on line 108 in file "C:/suzaku/slot_counter/slot_counter th.vhu"

1> -

B Gonzole | @) Erors | g Warnines [ Find in Files | = Sim Gonzole - slot_counter_th |

8-12 I3zl —TalfEiR

® /T HoONT

sys_clk O E HL T8, 7ay 2713717, 70" &R L ET,
@® JVEyMNIONT

count DO —FHDITIRVERET u EENITOET, ZIUTMEDS R EEWVIEBR T, sys_rst 23" High”iZ
7ebl, HIEHES I TIESRELET,
@ IV BT =

sys_clk DB ERNVDZAI T ENZHT T T L TCHNBD N0 ET,

count[31D D HHIL sys_clk DFE, count[2] DI D EHIFE count[3]1DH% . count[1] D D & 1%
count[2]DfE -« « L7 > TWET, ZhE S EVNET,

VHDL [ZEDRIFEEFHIOW T, ZORIFBEIISCTHRAL THEET,
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9.FPGA AP XROw kv UEYE

ZIMBIT ARRRC Yy IR EEAITVET,

“5.3 7 —ha—HET—RTAOY I AN T TENLIZ Ay b~ d PO TESHCOET, =
NEFRICATY 2 U EFRUYEL COVEET, Ay~ v OMRER FEHLT AT 0 2 72 FIENRE 2 HNAD TT A,
SUZAKU OF 74V NMZAay b~ @ IP a7 8k L., Y7 by =7 THIEIT5Z Ll Any b~ o 2 8UEL

ARETITET., FROAMD IP a7 O FE2HEELET, ZMDOY 7 7 =T IZHOWTIHOETHALET,

Y7917 (BRAMDH) IP7(opb_sil00u)
s 2\ s ~
- ZB— MR (BUREY AL vF (FraUu R %) 522 g;%gmmm*’éﬂ‘ kL
L EFR LR, 72T AV FLEDD M F % EIERSES)

(9.2 725 AV PLEDTO—4)

R Ry TRRE (FLRY A 9F (FraUs TR 19 e o
HLLE. ENENHILT BT HLEDDHFOE ST HEDRST S smATE

BEFILSED) “ (9.3 54390 &A4T)
DO F—BRHE (TEU AV FLEDDEFH3DE3

i, BELEDEIRR RATEES NA—ESEH AT SRR BLEDEIRR
3)

(9.1 B LEDDIER £ %T)
- [ E5E FE H ## (O—A2)0— RAMYF DA AICED, 7€

iy S = o FURAYA/yF . A—4YT— R
\_ ) \_ J
|ooooqooooqooooqooooqoo
C) 0000000000000000000O0 C)
§§>roooooooooooooo ooooﬂ(”\
0000000000000 0000000
09| Is00
ool [e20] e
oo FPGA o oo o
oo ooloo
ooloo
DD o olo o
X
0 O
—
—

| UART|CONFIG
OOOOIOOOOOIOOOOO
OOOOOOOOOOOOOO

LE
|OOIOOOO
000000

O\ ol ol o

@UOUOUQ

Q % [
@5) C)C) (D C) %% @)

9-1 Ay k<  DORERL
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9.1. Hifs LED DIEXR S KT

FT, "NIA—FFICLY LA LED ZER SATS 5" O Bt LED ONER SUAT OF 5 2 B EL £,

Ay MR Y Tz ST RET, Yioolz | VA 372912, B LED ZER 547 (D1—D2—D3—D4—D1
—eee ) XHFET,

S7010,S7030,87Z130,SZ310 »Z7rv7i% 3.6864MHz, SZ410 ®Z7 vy 71X 100MHz E72>TWET, ZDr/m
VI EBAIL TG LU CHAA LED ZIRR AT S8 5L E T ELD T, BIZARZAOWDOHMEDIAIL TG 5%
BB THENE T, HT T FITE S Il —ar OB EST- R A ZF DO FEHOET, 32l —iaiity
Mg 4 B YR TITWET, a2l —alrRIThv 2Oy MEE SZ010, SZ030, SZ130, SZ310 DA1E 19
v Mz, SZ410 DAL 28 v heLET, BV XD fk EALE YR count(0)DfEIE SZ010, SZ030, SZ130,
SZ310 DAL 219=524288 717 hZ EIZ(K) THz), SZ410 D413 223=8388608 17 2 LI (H)
12Hz)"0”, "1 %40 L £7,

B LED ZER SATSEADIC, V7 VAR EHWET, V7 NV RZZ DT NS L —F B AR, ¥
AIVTEF IO EINT VO, I 7N HZETE, WV 2D By MrbH 1En5707, 717137 2 —
T4 — 5050 1T 5 TWTC, ZOFFEE L, —FBMHRFM T TNV REEAES T2 A R~V ORIIXH IS
IRFHT CLEIDTHZ TR Ay 2072 count(0) DAY 075" 11272 B Dy DL, 1 7ay 772
P E NI T EAAITE EEEVET,

9.1.1. Bifa LED B D[E
Hif, LED BLUREEITK 7-2 Bt LED BRI 222 BTEE0,

9.1.2. 70Ty FHBRER. REEK v |
Tay e N FRER L TTEEW, )
a7 403 le_seq_blink L. new Source T top.vhd Z1E->TL7ZE0, I

top — IMP(top.vhd) % £ 27V /L CA==2—%HL, [New Source...]Z 3R L TI7ZE0,

E Hilinx -~ ISE - G:¥suzaku¥le_seq blink¥le_seq blink.ize — [Desien Summary]
4, File Edit “iew Project Source Procezz Window Help

NDAHT LD FFR BUAAAL(NED ANIXDE oo Mbx

Project File:

Module Name
Target Devict
Product Vers

Add Source..
Add Copy of Source..  Shift+lhs

Set az Top Module

- Report Hame
Bemove Messages Synthesiz Fepo
Move to Library... ] Translation Rep

Foute Meszages Map Report

& Open o ap Fepor
FSAEEE Place and Route
Toeele Paths ages Static Timing R

Properties...

Biteen Report

7 4 Ta
[ Synthesis Report

[} Tran=lation Repart

[ Map Report

[ Place and Route Report

[} Static Timing Repart

M Add Existing Source
[ Create New Source
o View Design Summary

9-2 New Source DB
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New Source Wizard 73325 350 T, [VHDL Module] 234K L. [File namel(Z le_seq_blink & A /L. #r
LW —RAT7 7 A Va0 TTEEN,

E Mew Source Wizard — Select Source Type

BMM File
%] TP (Coregen & Architecture Wizard)

Eile name: ]
. le_seq_blink & A /)
le_zeq_blink| «
Location:
|O:¥Suzaku¥le_seq_blink | g

n \.-‘HDL Package
g VHOL Test Bench
| Embedded Proceszor

Add to project

< Back [ Mext > l [ Cancel

9-3 New Source £ HiIAS

top — IMP(top.vhd) %47V v 27 L CA=a—% L, [Add Copy of Source...]ZERL TZS0,

E Xilinx — ISE — C:¥suzaku¥le_seq blink¥le_seq_blink.ise — [Desien Summary]

i File Edit Wiew Project Source Procesz Window Help

DFEHe SBEEFMP I'E]Egtgf@fgﬁlhll AN:iEBRE B MhQ

T FPGH Design Summary |
Sourtc.%als far: bslb.fnl:heslsﬂmplementatlon b @Demgn Clveryien Project File:
=1 le_zeq_blin [ Summary Module N
= £ xcids] 200e-4fg 320 Properties B a“-“
satink - IMP (e _zeq blink vhd) [0 Timing Jints Tareet Devig
~ WP ftopvhe) ; Product Vers
FHE © Mew Source..

he
Shift+lhs

Report Mame
Synthesiz Fep

Set az Top Module

Bemove Tranzlation Re
Move to Library... Map Report
[# Qpen Place and Rout
| Toggle Paths Static: Timing A
| =SNG OUrCes mSnapshots IELibrarie: Eroperties... / Biteen Feport
I : [ 5wnthegj nort
Processes: anzlation Report
M Add Existing Source [ Map Report
[ GCreate Mew Source [ Place and Route Report
Wiew Design Summary [} Etatic Timine Report =
‘y Dezign Utilities l'_'“:"‘ E.' +
‘y‘ |lzer Constraints Projest Properties ]
) Synthesize - ¥ST E:aE:e r'E"nhanieclI:[iJIn‘asvligmngSummary

X 9-4 BEfFDY—A77A/LBN
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HIFZE I — g TYE-7- slot_counter.vhd 28R L T7ZEY,
TRRFRENLOT, [OK]ZZU 7L TLIEEW, 727 M slot_counter.vhd 28BS ET,

E Addine Source Files. .

The following allows vou to see the status of the source files being added to the project, and allows wou
to specify the Design Yiew azsociation for zources which are successfully added to the project.

Design Unit fz=zociation

zlot_countervhd
zlot_counter IMP [Synthesiz/Imp + Simulation w

‘“b Cancel l ’ Help

9-5 BEAFEDY—AT 7 A LB INEED FERR
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9.1.2.1. le_seq_blink.vhd
B LED ZNEWR SAT S DA A il L E T, 5t TE7=HRTFEL T, le_seq_blink-IMP(le_seq_blink.vhd)
%z, Check Syntax #% 7V 7Uy 7 LT, ET =& L TLIZSN,

# 9-1 Hif LED AR AT (le_seq_blink.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

entity le seq blink is

Port (
SYS CLK : in STD LOGIC; --VRAvYY{ES
SYS RST : in STD LOGIC; --Y+twv MEH
le timing : in STD LOGIC; --H® LEDIERRLIDEAIVITES
le : out STD LOGIC VECTOR(0 to 3) --Hf8 LED HAES

)
end le seq blink;

architecture IMP of le seqg blink is
—-NEEEDER

signal le w : STD LOGIC VECTOR(0 to 3); --Hff LED RNEMER

signal le tim : STD LOGIC; --Hf LED|IERRLATDZ A = VT HNEIES

signal le tim reg : STD LOGIC; --Hf LEDIERRATZAIVJEED 1/ Ay IFIDIE
begin

process (SYS _CLK) --7 By JZESIZELLH D LETT

begin
if SYS CLK'event and SYS CLK = 'l' then --YBw I M5 EANYIZFEH
if SYS RST = '1l' then Uty brEhfzo (AHAVEY H)
le tim reg <= '0'; —--%¥1#i1t
else
le tim reg <= le timing; --1% Ay JHIDEZRE
end if;
end 1if;

end process;

le tim <= le timing and (not le tim reg); --TI v U
process (SYS _CLK) --7 By JZESIZELLH D EETT
begin
if SYS CLK'event and SYS CLK = '1' then --YBvwJ D56 EAYIZFEH
if SYS_RST = 'l' then --Utvbahfzn (A#HJEY H)
le w <= "0001"; --[FL&ITDLEXLED
else
if le tim = '1l' then -84 IVJESOEMN 1/ICHE>15
le w <= le w(l to 3) & le w(0); --lbit EITY Tk
end 1if;
end if;
end 1if;

end process;
le <= le w; --4MERICHA

end IMP;
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9.1.2.2. top.vhd
top.vhd %z _EA7[JE L LT slot_counter & led_seq_blink ?[a]#
BT EZDE Yy MEEL 2L —ar I — B 4y MR ELET

ZREONHLET,
o EFROEYMIETI a2l —arafToTh

WWDTE D3, LED 2MARSAT 082 RO, FEFICROWEERD £, SEITmy PO L7

" P AS DEEF 2B LT W ET DT 4y MILET,
FLIRTE725 top-IMP(top.vhd)Z#R L, Synthesize 4 7 /L7

Uo7 LT, EF =7 L TTESW,

ETF =y I #5125, top IMP(top.vhd) D _ETHZY 7 L A=a—%H L, [Set as Top Module] & 3R L

TLIEE, #BO~— I ROV TVBONR LB IR0 9,

Sources

= £ w1 200e-He320

Sources for: | Synthesiz/Implementation hd
'lf!ﬂ le_zeq_hlink

- fop — IV {top. FE—

Add Source..
Add Copy of Source..
Set a5 Top Maoduls

counter 0 - co

le_zeq_blink_0

PrgJtopuct ttopuey

Remove
Move to Library..
[# Open

Toegle Paths
Properties...

Ihs
Shift+Inz

B Sources | e Shapshots |E Libraries

9-6 FIRERBIZERTE

#il 9-2 B LED A AT (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

entity top is
generic (

C CNT WIDTH : integer := 4 --ADVADEY Mg (Y2al— 3 h)
--  C_CNT WIDTH : integer := 19 —-HADIUADE W Mg (
) ;
Port (
SYS CLK : in STD LOGIC; --VRAVYES
SYS RST : in STD LOGIC; --Ytv MMEE
nLE : out STD LOGIC VECTOR(0 to 3)
)
end top;

architecture IMP of top is
signal count :

signal le

component slot counter
generic (

C_CNT WIDTH : integer := C_CNT WIDTH --AW2ADEw g
)7
Port (

SYS CLK : in STD LOGIC; --JRAvY{ES

SYS RST : in STD LOGIC; --Y+tvw MEF

count

)7

--Bf LEp HAES (BRE)

STD LOGIC VECTOR(0 to C_CNT WIDTH-1);
STD LOGIC VECTOR(0 to 3); --Hf& LED NEMES

out STD LOGIC VECTOR(0 to C CNT WIDTH-1)

S7Z410 ML 23)

——hOUEE
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end component;

component le seq blink

Port (
SYS CLK : in STD LOGIC; --4Z Bv¥{E%E
SYS RST : in STD LOGIC; --Ytv MEE

le timing :

: in STD LOGIC; --Bf LED IBREKTDEA IV 1E

==
ERe
le : out STD LOGIC VECTOR(0 to 3) —-Hf8 LEDHAES

) 7

end component;

begin

slot counter 0 :
Port map (

SYS CLK => SYS CLK,

SYS RST => SYS RST,
count => count

slot counter

)7

le seq blink 0
Port map (
SYS CLK => SYS CLK,
SYS RST => SYS RST,
le timing => count(0),
le => le
)7

: le seq blink

AV UEADREFME Y N EERE

nLE <= not le; --4\&RICZH A

end IMP;

9.1.23. AvR—RY FXIZDWNT
EALD AL RS FALRIEE A FF N 3 720120%, =0 T 4T A LD Tar R—3r e L CTEFRLE T,

% 9-3 component 3L

component AVHR—R2 L4

Port (
BS54 : AhFR 7—424547
) ;

end component;

IR — R MDD EFRD D ST=0, T—FT 7 F v LD begin O FTHOHLET,

TFALEIFE DR —RE 5 51E port map THEELET, 7NV AL, 2O R—RNMIDTONAA4HIT, £D
T =% T IF v N Ca=—072 AR TRITIUTWNT EE A,

%] 9-4 port map 3L

INILE - AVKR—RU R
Port map (

R— hE—>1E5%
)i
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913.¥3alL—v 3y

W LED OISR 0Vl =3 0T, v al—var ofimiss 1SE [5] D
Simulator OV F"ZZ L TTESUY,

[Project] = [New Source] 7 AR F(Test Bench WaveForm)Z #HA/ERK L T7ZEW, 22
TIET77AV4 % le_seq_blink_tb ELET, ENMEE D7 7 AV A B NAH T, "top" 2R L T2
S\, F7-. [Initial Length of Test BenchliZ4 [E]% 10000ns (228 L TLZEY,

E Hew Source Wizard - Azsociate Source

|Se|ec:t a source with which to associate the new source. |
=lot_counter

le_zeq_blink

e J[(®o ] (o=

9-7 _LAZREIEER
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SYS_RSTM15 BZRiEIEFEE (100ns TYLH _EVF, 500ns S5 FIF) IZAERKL TRIFL TIEEW,

Sources V4> R dD[Sources for:]%[Befavioral Simulation]iZZ# L, le_seq_blink_tb ##4RL . Process
X7 %2771, [Simulate Behavioral ModellZ# 7 /L7 7L CLIZEW, S22l —Tar NETSNET,

ZOFFTITHERBLIZWVIEIEEZETHILTNOZRNDT, le_tim X° le_tim_reg, le_timing, le ZBIIL T7ZE
W, BINTCE -5 2l — g HEff % 10000ns (22 ¥ L, [Simulation]—[Restart]. [Simulation]—[Run for
Specified Timel]% 27U > 7L TL7ZEW,

Ty U 7 ROELT-. LED ONER FAT O T2 iR L TTES W,

S Xilinx - ISE - D:¥work¥xilinx¥le_seq blink¥le_seq blink ise - [Simulation]

CBEX

10000ns (85

File Edit Wiew Project Source Process Test Bench Simulation Window Help =& )
‘DPHG LD EEFRD BEERLE R
EHBE DD Y T ECH AAPHAEDR G
Sources for: | Behavioral Simulation b Nows:
'{a‘j\e,seqiblink 10200 ns 0 nSl . ZU|4U - TUElEI ns o E‘\|2El | |815‘U nSl | 1U‘2EI
=) £ xcBs1200e-4fe320 A sys_clk 1
= [=]le_sen blink_th (e _seq blink_thibw}
=[] UUT - top - IMP Grop.vhd) M sys_rst o [

slut_cuunler_ﬂ - slot_counter — IMP izlot_counter.vhd) B 1e_tim i q |_| |_| H

e sen_blink 1 - Iz seq blink - TP (e seq_blink vhd) AN le_tirming ooq [ | [
B3 Snurces ‘ mSnapshots IE Libraries a‘ le_fim_reg v -1—,—‘ | | ‘

1 g lelo:3] g [k 1 2 4 ]
3 1em 1 1

Hierarchy of Isﬁfqrbl_lnk_tb. ~ u 1e1] 5 5 ,—\—

MSVSJSt M le[2] 1} -1—,—|

eount [0:3]

M el o A
Hoount_w 3]
= leseg blink 0 le_seq blink IMP
Msys_c\k
Msys_rst
| .
] = . > N ©ra

et RIEWMEBER Ty 7 &Ny 7 CIEHN

&\e_hm_reg
< L ”c B =

E-‘{Processes ‘ = Sim Hierarchy - le_seq blink_th

% Design Summary

=\e7seq7blink)b top ‘=S\mulamn | \eiseqiblink

** Failure:3imulation successful (not a failure).
User (VHDL) Code Called Simulatcion Stop

No problems detected.

7 [&d Ed
& [5] Gonsole | @FErors | g\ Warnines

g6 Find i Files | BB} Sim Console - ke s=q blink b |

9-8 R7-VWMEH4BN
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9.131. 24 S VHESER (T Yy PiRH) [TDWWT
BB DE EALE Y ROHTEIOEZREFL . ZDEE4A Bl O EALE Y hOMED E ST 72 DI E 52 L ET,

Bl 9-5 Ty kR

process (SYS_ CLK)
begin
if SYS CLK'event and SYS CLK = '1' then --2 By Mt EMNYJIZFEH
if SYS RST = '1' then --Utvbahfzo (A#JEY )
le tim reg <= '0'; —--f)#iMt
else
le tim reg <= le timing; --1 7 AYJRIDEZRE
end 1f;
end if;
end process;

le tim <= le timing and (not le tim reg); --I v URH

A% D-FF ) H %
D o [ O

CLK

1B, R
RST
Dty b
9-9 T UK HAIEE

Msvs ok 1 % | ﬂﬂﬂ || m_m ||| ﬂﬂﬂﬂlﬂ.ﬂ.[ﬂﬂﬂﬂ-“w
Meve_re 0
Uie_tim 0q [ [ I
ANie imiag o o+ 1 T ___ T L
Mesmeee o 4 [ L [ L [ ]

9-10 =y kDI
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count(0) | count(1) | count(2) | count(3)
0 0 0 0 KKREETHT N
0 0 0 1 L7256 0 IZbEHoT
0 0 1 0 AT KT D
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0 w
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

I  BATE Y MZTEH
9-11 fx EfTE Y OEIE
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9.1.3.2. 7 FLORAIZDINT
IRV AL, GAEL QWD T — 2O R A IC T RSB AZENTEAL VAL TE, FEIZ 7 MTAITL
ToithELET,

5] 9-6 TR R

process (SYS CLK) --J Ay I ESIZEENH D EELT
begin
if SYS CLK'event and SYS CLK = '1' then --¥ By Dt ENY IR

if SYS RST = 'l' then —-UtvbtEhi=o (EAHVtEY H)
le <= "0001";

else
if le tim = '1' then --2A I VJESOEN 1/ITHE-1=5
le <= le(l to 3) & le(0); --lbit ZITL T bk
end 1f;
end if;
end if;

end process;

9.1.3.3. &[ZDW\T
sZ i bit ZHEETHIENTEET,

5] 9-7 bit 3@

le <= le(l to 3) & 1le(0);

(1 to 3) T.1EYrEML 3EYNEETEYIHFTZENTEET, (to THREFRTEL TWDEAEIT to,
downto THEZFEL CWAEE 1L downto TUIHT) AU MR ATH-WNTE B E Y Ml FALIZHERS
SHEHAHZLIZED "V OEENAICFEIZ T RS/ ET,

le(1 to 3)

A

0 0 0 1
le(0) le(1) le(2) le(3)
. f\‘
: 0 0 1 0
L —

le(0) le(1) le(2) le(3) 1e(0)

9-12 bit HfE
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& svs_clk

& sys_rat
= g le0:3]
M ie[o]

M ief]

M e[z

M e

o o o = o o 2=

9-13 V7R URAEZDPTE

9.1.4. BERESHK
a2l —valryHic 4 EvMZLTWe"topvhd"® B ZDOE v MiEZ 19 By L,
Synthesize #% 7 W7V 7L CHEF =7 L TLIESN,

1]

915. A F)AF—ay 1]
B LED ~OH/1{§ 5% STD LOGIC VECTOR(0 to n) CEFRLELI, to TEFKTDHE

MSB {73 0 (2720 E 7, ZOGAE 52 A 1T 201, 1550 MSB & LSB Z# U< DIRS7R 1T

UEWNTFERE A, VHDL OY—ZTOKDIEL THWWDTT N, REIZE L T A TUOLDIK

LEd, #l21E nLEO IX nLE<3>, nLE1 X nLE<2>, nLE2 IX nLE<1>, nLE3 X nLE<0>|TE

THALLET,

BT AN TEZL, Implement Design 24 7 /L2707 L CLIEE, LT AT
[O5=Xq/bacn
: e s~
EIEE X OG54 nLE3 nLE2 nLE1 nLEO
[ nLE<0> | nLE<1> | nLE<2> | nLE<3>
MSB LSB
IRADTEFNE

9-14 BUTH AL TOKDIKT

# 91 Hifa LED K AUTE L 7412

MSB 23>k 0

SZ010
S7030 S7130 S7310 S7Z410
SYS_CLK T9 U10 C8 Y6
SYS_RST F5 D3 A8 U3
nLE<0> E11 Al1l L13 E1
nLE<1> D11 B11 L14 F1
nLE<2> C12 F12 L15 F2
nLE<3> B12 E12 L16 G2
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91.6. 7O S LI 7A IR, a4 FalL—ay

Generate Programming File 2% 7 /L2727, bit 7 7 A /L ZAE>TIIZEWN,

Configure DeviceGQMPACT)% % 7 /L 22 AIMPACT %3rhb B, a7 4F 2l —i 9L C
TEEVY,

B LED 73 D1—-D2—D3—D4—D1— -+« « « LAWK AT T A D5 FEZRL TEE U,

D1—D2—D3—D4—D1— - -EJER AT
9-15 Hifa LED B SUT

9.1.7. RADEY S RLIZDNT

MicroBlaze, PowerPCi3/\A7 —F%77F v CTIBM® CoreConnectx £ H L TV E7, CoreConnect?d/\
ZBR LR VAZE Y bOMmAHHI TMSBRIZAE Y FOICE RSN TWET, 20726, LSBIZSE Y FOIZEF&RZS LT
WDIMNET NARLEEARE Y NV P27 E 9, LEDISWA—RE— RO T A ALFRIUL, LSBlZE »

OIZEEFRLCWVET,

ARENOVHDLY —Aa—RKNTRADEFELZTTHHA . IBMD CoreConnectZ &> TMSBMHIZE > MIZL
TWET, ZHEIERT SAALFE T 572012, FPGADE L T H AL D% E TMSBELSBEZ U< Wi L TV E
£

FPGA SMEBT I 2
P37 BS54
MSB  D(0) DA15) D(15) MSB
(1) DA(14) D(14)
D(14) D) D(1)
LSB | D(15) DQ(0) D(0) LSB
*E5B DQ(15) e DQ(0)
*)\20
N . o ------ 15
EvINIL
* BTN AD T 0
EvrSNIL
MSB LSB

9-16 CoreConnect DL FF~LLE 5
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92. 745 A FLED Fa—4

7 %7 AN LED IC8F % FonSECHRERSE E3, TTIERTERRTH20IC T8I ANLED OF 2—4
PEOES, T a—F 2 Eol-P 1) CIIHERF R TETCWANEINSILRND T, 22 TlIe—Z)a—R 2 A/y

FPHD A% TE7 AN LED IZR R T DEEZ/EVE T,

9.21. A—4 1) a— FR A v FELEE

LED/SW AR —RiZFEHESN W HRr—X)a—RA( T L 4 E YT O~F STORTARITEET, Tnh
1k QOIEPLT 3.3V I AT w7 INTWET, BBl TN CERBIIL THEWET, IEmBIcL=5HE8 D

ZNENDHigh” ("17) | "Low”(“0")IX"% 10-1 m—XVa—RA(yF (EiR) " O L2 ET,

nCODE (0)
nCODE (1)
nCODE (2)

nCODE (3)

FPGA

+3.3V

F9

E9

A10

J1

nCODEO

H—%1y3— FSW

nGODE1

nCODE2

nCODE3

Ll

X 9-17 r—FYa—RFAAyFREDEIEEE T A

% 92 n—pYa—FALyF(EiRHED

%5 | CODE3 | CODE2 | CODE1 | CODEO
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
A 1 0 1 0
b 1 0 1 1
C 1 1 0 0
d 1 1 0 1
E 1 1 1 0
F 1 1 1 1
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9.22.7 4% * > k LED [EiDE

T/ A LED O&7 A ME FROIIICRBESNTOT, A~G ETCORIRS A4 —F Ol 4 2b07 1
WebF LR FERAFTHBIENTEET, "R 93 7TEZANLED Fa—4 (EHFDEBLLADETE LT
NI DD TERL T TS,

A
—

F G B
('
: UC
N O
D DpP

9-18 7 A MORELE

# 9-3 77 AN LED 7 —4 (Efm )
DP(SEG7) | G(SEG6) | F(SEG5) | E(SEG4) | D(SEG3) | C(SEG2) | B(SEG1) | A(SEGO)

o
—
—
—
—

wmuow>©m\1mm%wwwo%§]§_
(=) (o) (o] (o} (e} (o] [} (o} lo] [} (] [) (o} (o) (e} )
[l Ll e (=0 L e el e (=0 e e e e e (=)

e Ll (=0l e e e e e el e =R (=R (= )
[l Ll Lol Ll el I (=0 Ll (=2 L k=2 =] [=0 [ [ e)

(=3 I S S P Fell PN P el RS P Fanll R TN Hean)

(=8 [l I8 Fall P el Pl e el Nl Nl Kl e [l o

(=1 [=] [=% [=) = I* I P P fall Fall P PR TR P o
=l =l =l =l G Y L Y = e e =)

LED/SW R—R{Zi% 7 7 Ak LED 28 3 ©34EEN T T, Q1 I27Low’ % A 1454 LED1, Q2 (Z“Low”
ZANT1T5HE LED2, Q3127 Low™ & A )7 5L LED3 252N TEET, Q1. Q2. Q3 Z[AIRF I Low” 12§52
ET, BEENOTIELTEET D, FILETF LT R THIETTEEFH A, BRI TERRLIZWNEXIX AT
VI RITECOFEEHNET, ("9.3 XA Iy 5407 B/

Q1~Q3 DELIME ST AL, 7T v/ A F LED IXIEHBLITY, 7 ¥ A+ LED N IEGRFRA2 DX B A1
RT 72O, Ny T 7ELTA U N—HN 787 AR LED OFICEEINTNDZDTT,
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+3.3V
SEL (2) A Q1 Kg
SEL (1) W @/ SEO D
0 /I]> SELT \D>
SEL (0) AMA S
SEG(7) —stﬂ%rL?q\—a A
A
o XX
seor | 5 0 A e—e
SEG (6) W_Kﬁ X
e d
SEG (5) _\N\,@% * 14 AT <
FPGA 5 » c ?;
SEG (4) SEG3 LK—' Y *
e e[, m
SEG (3) seeq | £ o "
W e _i
o [ e
SEG (2) seag | £ rg W o
ULN2803 \\ T_K_. - \k
SEG (1) ﬁw\,sﬁér_ih_, 0 1< ?
o XX
SEG (0) SEG] i?;_ Y ‘9
DP
J_ I DP ?;
LED3

— LED2
- LED1

9-19 7 &/ Ak LED &4 [0]8&
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023 FOUTH MR, REAR 0
TRy N FTHUERRL TTEE W, I
7nY 7 hMiE seg_decoder L, new Source T top.vhd Z1E-> T7ZEWY,

top — IMP(top.vhd) 2427V v 7L CTA=a—%H L. [New Source...] &R L seg7_decoder.vhd
ZRTHAERL TLTEEWY,

9.2.3.1. seg7_decoder.vhd
7|7 AN LED OF 2—#RIEEAFIRL TTESW, Flilk T&7-25, seg7_decoder-
IMP(seg7_decoder.vhd)%3&iR L, Check Syntax #% 7 /V7U> /LT, EF =0 7%2 L TTEEN,

#il 9-8 7 k&7 Ak LED 5 =1—# (seg7_decoder.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;
entity seg7 decoder is

Port (
SEG : out STD LOGIC VECTOR(0 to 7); --7+®J A2 bk LED~DHNESF
seg data : in STD LOGIC VECTOR(0 to 3) --4bit/\fFYa—F

) ;

end seg’/ decoder;

architecture IMP of seg7 decoder is

begin
—Fa—g R
process (seg_data)
begin

case seg data is
when "0000" => SEG <= "00111111"; --0
when "0001" => SEG <= "00000110"; --1
when "0010" => SEG <= "01011011"; --2
when "0011" => SEG <= "01001111"; --3
when "0100" => SEG <= "01100110"; --4
when "0101" => SEG <= "01101101"; --5
when "0110" => SEG <= "(01111101"; --6
when "0111" => SEG <= "00100111"; --7
when "1000" => SEG <= "01111111"; --8
when "1001" => SEG <= "01101111"; --9
when "1010" => SEG <= "01110111"; --A
when "1011" => SEG <= "(01111100"; --Db
when "1100" => SEG <= "00111001"; --C
when "1101" => SEG <= "01011110"; --d
when "1110" => SEG <= "01111001"; --E
when "1111" => SEG <= "01110001"; --F
when others => SEG <= "XXXXXXXX"; --0,1 L% (X,z,0%) D&
end case;
end process;
end IMP;
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9.2.3.2. case X[ZDI\T

case IO EAXTRRLET, "B 9-8 77 Ak LED 72— (seg7_decoder.vhd)"z# 5L

when others => SEG <= "XXXXXXXX"EWWIREIR23HVET, std_logic_vector (F'0', '1I'DMIZX' LY, U
REDEEFF S TN | FEV & TEFLIR T 57212 xxxxxxxx "(IH AR E) ELTWET,

5] 9-9 case 3L

case I is
when fE => IEXRLIEX
when others => J[BXRANIEIL

end case;

9.2.3.3. top.vhd
top.vhd % _EAZPEE L LT seg7_decoder D[AIFEAFFONH L F97, 5t TX725 top-IMP(top.vhd) 8 4R L |
Synthesize 2% 7 /W27y 7 LT, ETF =72 L TTZSU,
SEF =7 3D -T-6, top- IMP(top.vhd) D _ETHZV w7 L A==2—%HL. [Set as Top Module] ZE&4R L .
top.vhd & BAZEE &L T7ZS0Y,

%l 9-10 7 &2 A+ LED 5 2—4 (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

entity top is

Port (
nCODE : in STD LOGIC VECTOR(0 to 3); —--A—AYIa— KRS vy FhLDAHES (BHRE)
SEG : out STD LOGIC VECTOR(0 to 7); --7®€%F A2k LED NODHAIEE (ERE)
nSEL : out STD LOGIC VECTOR(0 to 2) —--7T&J AV hkLEDELY MEE (BRE)
)7
end top;

architecture IMP of top is
signal code : STD LOGIC VECTOR(0 to 3); --A—#1YId— KA vFREEE (ERE)
signal sel : STD LOGIC VECTOR(0 to 2); —--7 T A2 kLEDE LY FABMES (EiRIE)

component seg’7 decoder

Port (
SEG : out STD LOGIC VECTOR(0 to 7); --7®F A2 bk LED ~DHNES
seg data : in STD LOGIC VECTOR(0 to 3) --4bit /S FYa—F

)7

end component;

begin
seg/ _decoder 0 : seg7 decoder
Port map (
SEG => SEG,
seg_data => code
)7
sel <= "001"; --7EJ AU LEDL ZRATEED
nSEL <= not sel; --BREIZLTHA
code <= not nCODE; --IEFRIEIZLTAZN

end IMP;
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9.24.2al—v3Y
FTa—F D2l —arEiT0ET, V2l —tarOFEiliE 8.7 ISE Simulator OfFW" :
ML TLTESN, S
[Project]—[New Source] T7 A~ F(Test Bench WaveForm)% # i /EL TL7Z&W, 22T
X7 7 ANV4 % segT_decoder_tb ELET, EAZBEEDT 7 A /LA E DD T, "top" &R L TES
VY, . [Initial Length of Test BenchliZ 2000ns (ZZ&F L TL7ZEWY,
—H)a—R AL F DfEizi% ELE T, nCODE O D ETLEI w73 5L Set Value 2V H
A RYBHTEET, [Pattern Wizard]% 27V 27 LT FEW, Pattern Wizard 23325 B30 ET,
Pattern Type %#[Count Down], Number of Cycle %[16], Initial Value %#[15], Terminal Value
%[0], Decrement By #[1], Count Every Z[1[icL C[OK]Z2ZVv 7L TRV, 15 75 0 TTOWRENHET
ERSIVET, FEERSNTZHRFZL TSN,

End Time:
2000 ns a0l ns 25IJ| ns 450 ns ESD| ns BSIIi ns 105|D ns 125|D ns 145|D ns 1650 ns 18
[ [ 1 1 [ [ [ [ 1 | [ [ [ .
EI R nCODESE] 0 {15 W 14 % 13 6% 12 X 11 610 30 9 e w7 8 A8 w4 a3 W2 o I
AlnconED 0 |
alnconEN] 0 | | |
Al nCoDE[Z] | O
AN nconEr 0 CEen ien Eeph o BemEopl Bon
= g SEG[OT] i} { i
= QL nsELDY 0 VA 0
Fe Vs 9-20 PIBERL
E Set Value ﬁl

Enter the desired unsiened decimal wah

¢ Pattern Wizard P

[ 0] 3 ] [ Cancel ]

9-21 Pattern Wizard

& Pattern Wizard
Count Down [

mGLattern Information

Pattern Type | Gount Down % | Mumber of Gycle 16 4_’ 16

Radix

() Binary () Decimal () Hexadecimal

Pattern Parameters

Initial Value: Decrement By:

)15 1 1
1]

Terminal Walue: 3 X 2 AU} Count Every:

[o j—* B !
@ [ Cancel ] [ Help ]

9-22 Pattern Wizard
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Sources V4> R ®D?[Sources for:]% [Befavioral Simulation] (228 # L ., seg7_decoder_tb % EiR L .
Process #7 %2717, [Simulate Behavioral ModellZ4% 7 V707 L CLIZEN, 2ol —Ta NEITEN
7

n—#)a—RK2ZA>vF nCODE [Z&GHELD(E 5 T top.vhd TIEFREDIE 5 code (L TWET, Ao EE

TR T A—RENTHODDN IO T, EfmELDE S code ZBMLE T, iIBIITE7/=5[Simulation]
—[Restart]. [Simulation]—[Run All]Z 2V 7L CTL7ZE0Y,

n—Z)a—R 2 FOIEREHAETa—RENT 787 A LED IZHESH TWAONHERLET, ZhEh
fE723 Decimal CERSNTWET, ZOFETIET a—RENTFE LD GBI O T, WO ETHZUY Y
L. #£/~% Hexadecimal (ZZ&H L TZE0,

"% 92 n—ZJa—RASfyF(EGRED", "#E 93 7T/ AFLED Fa—4(EE)"22 L CFa—R&
TRER D ELV DR L TLIES W,

B Xilinx - ISE - D:¥mork¥xilinx#sce?_decorder¥see? decorder.ise — [Simulation]
B¥ File Edit Wiew Projsct Source Process Test Bench Simulation Window Help LB X

DAEHS LD R EBEAAR (AN AR XBDB oo pEes #2003 Q9 { 4ACH2AXE R« &b Z [0 v v
x

Now:

2000 hs ons 400 800 ns 1200 1600 ns 200
|
(= @ neode(0:3) 4'h0
T 2N ncode(n) o ‘ Zoom Qut
2 ncode1] i} Zoom Full View
B ncode(2) 0 ] [ ] [ Add Measure
3 ncode(3) ] Add Marker
Delete
=) ¥ code[0:3] {
Decimal (Signed)
del0] 1 =
& Yo E] Decimal (Unsiened)
N code1] 1 B
2 codel2] 1 | \ | \ Binary
< >
- | L) A codef3) 1 ASCI

=3 Sources | gy Snapshats | [Py Libraries

= segl0:7]
| & seqio 0 [
; ) e — #2027 Hexadecimal |Z% # |

¥ Dl sEg? dE:Drder tb 1
‘s;;;gze;%j;esr]th segi_decorder_th testbench_arch gzzz:j: :II i —T
oo e —— L LI
E‘,{ncnde.[ﬂﬁ] M secle] 0 | [ | 1
Seg ol M seol7] T o L L [ 1 |
code[0:3]%380m =% ° F :
) et decontr 0 e ST TP | code 7% 0 D seg 1% 00111111

(B3 ...)

] < Y0
@f'Fracesses | [ Sim Hisrarchy - seg? decorder t6

< Design Summary | M see7 decorder t B Simulation
E 1 [

9-23 FTa—X T Ial—IahE R
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925. 4V FYrAF—a3 Y

f&§%5% STD LOGIC VECTOR(0 to n) TEFELTWDHDT, MSBHIAE Y0 IZ72VET, (&
FIEHRBIIE L T AL TOKDIERL TWET, 21X nCODEO |% nCODE<3>, nCODE1 X
nCODE<2>, nCODE2 |& nCODE<1>, nCODE3 {X nCODE<O>ZE > TH AL LET, BUTH AN
T&726, Implement Design 4% 7 )V 27Uy 7L TLTEEN,

# 94 TBJANLED Ta—% v 7Y A

SZ010
37030 S7130 SZ310 S7Z410
nCODE<0> C8 J1 J16 H5
nCODE<1> A9 F9 J15 E2
nCODE<2> Al12 E9 J14 D2
nCODE<3> C10 A10 J13 U9
SEG<0> C5 L5 F15 P1
SEG<1> B5 L6 Fi16 P2
SEG<2> E6 L4 G13 L2
SEG<3> D6 L3 G14 M2
SEG<4> Cé6 L2 G15 N2
SEG<5> B6 L1 G16 N3
SEG<6> A8 C9 N9 Y7
SEG<7> B8 D9 P9 W7
nSEL<0> D7 K6 H13 N5
nSEL<1> C7 K4 Hi4 M3
nSEL<2> B7 K3 H15 M4

9.26. 7OT S LT 7A NN, AV T4 FalL—Lay
Generate Programming File 2% 7 /27w 7L bit 7 7 A N ZAE>TTZEW,
Configure DeviceQMPACT) %% 7 /v 27V> 27 L, iMPACT Z3ih EiF | a7 4F 2l —1a L TLEE,
R—=Z)a—RNAfyF 2 EDT L ST 28T 7827 A LED (LEDD IZF RSN ET,

A—%YJd—R21yF&ENTE
FNHLED1ICRTREND

9-24 7T¥J7ANLED Fa—4
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93. ¥4 F v IR

3OD 7T A NLED X AF v/ ST &EFET,

FATIv D J5IT LI ERR ORI Z ST 720 O T T, B3k 722 Ak LED ICRIUT — & B L T
WET, 787 AN LED ZNAR ST 5281280, B 7827 A F LED MBRFHZ AT L TWAIIIZ R E
kR

LED3 LED2 LED1

3 Q1 &®iR

. s =R

9-25 787 ANLED % A7y 54T

9.31.7 4 * > b LED B 2[E %
HAT 7 ST HELE 72D T 27 A LED EAFEIEIZX 9-19 7827 AN LED JE IR 422 ML T<
7FEN,

9.3.2. 7O xU FERMERL. MBS
OV MHRIERL TS, N ]
a7 4% dynamic_ctrl L. new Source T top.vhd Z1E-> T7Z&0, ¢
top — IMP(top.vhd) 247V CA=2—%H L, [New Source...]Z R L, dynamic_ctrl.vhd
ZRBUERL TLTZEN,
top-IMP(top.vhd) & 457V 27 L TA==2—% L, [Add Copy of Source...]Z 3R L
slot_counter.vhd, seg7_decoder.vhd ZiBNL CTL7ZEW,
top-IMP(top.vhd) D - TH 7Y 7L A=a—% L. [Set as Top Module] Z#4R L , top.vhd %
AR L TTEE N,

9.3.2.1. dynamic_ctrl.vhd
HAF I ST S BRI EZFTLIR L TLIEEN, ik T& 725, dynmic_ctrl-IMP(dynamic_ctrl.vhd)Zi&R L .
Check Syntax #% 7 /V7U 7 LC, ET = 7% L TLIZSN,

Bl 9-11 ¥ AFIv 7 4T (dynamic_ctrl.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

entity dynamic ctrl is
Port (
SYS CLK : in STD LOGIC; --VRAvYJ{ES
SYS RST : in STD LOGIC; --Utv MEH
nSEL : out STD LOGIC VECTOR(0 to 2); —-7®¥ AL KFLEDELY MEE (ABHRE)
seg7 _timing : in STD LOGIC; --#AFTI vV RAMAAIVIIES
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seg_inl : in STD LOGIC VECTOR(0 to 3); --7 €4 A2 b LEDL DE

seg in2 : in STD LOGIC VECTOR(0 to 3); --7 €% A2 b LED2 DfE

seg_in3 : in STD LOGIC VECTOR(0 to 3); --7 €4 A2 b LED3 DE

seg data : out STD LOGIC VECTOR(0 to 3) --4bit/\fF!YIa—F
)

end dynamic ctrl;
architecture IMP of dynamic_ctrl is

signal sel : STD LOGIC VECTOR(0 to 2); --7 &7 A2 kLEDE LY MEF (ERHE)
signal seg7 tim : STD LOGIC; --#AFIvIREAIVIER
signal seg7 tim reg : STD LOGIC; --1% B JHINDIE

begin
process (SYS CLK)
begin
if SYS CLK'event and SYS CLK = '1' then --2 Ov9®DiLk LAY IZEH

if SYS RST = '1' then --YUtvbShtkd (AHIYEY H)
seg7 _tim reg <= '0'; —--f¥1HiMt
else
seg7 _tim reg <= seg7 timing; --{EZRHF
end if;
end if;
end process;

seg’7 _tim <= seg7 timing and (not seg7_ tim regq); --I v URH

process (SYS CLK) --7 By JZESIZELLH D LEET
begin
if SYS CLK'event and SYS CLK = 'l' then --Z 0w ®Dit EAYIZFEH

if SYS_RST = 'l' then --Utvbahfzno (A#AJEY H)
sel <= "001"; ——-IZLWHIZ7EFT A2 F1LED1ERDHED
else
if seg7 tim = '1' then --7T®JRAZAIVJEBDEN 1/I2HE o125
sel <= sel(l to 2) & sel(0); --1bit EITL T b+
end 1if;
end if;
end if;
end process;

——E LI MEBICKYRATIHFELEZ, SMBICH A
seg data <= seg_inl when sel = "001" else seg in2 when sel = "01l0" else seg in3;
nSEL <= not sel; —-BREICELTHA

end IMP;
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9.3.2.2. top.vhd

AENIK) 1kHz TRRTD 787 AN LED U0 £, Z07OICHTHZD 8EYNH DTy VAN E
9", top.vhd % N7 g - LT slot_counter, seg7_decoder, dynamic_ctrl D[EIFEAFFONHL F97, fab TE7/25H
top-IMP(top.vhd)Z 4R L, Synthesize #% 7 VL7V 7 LT, L{EF =y 7% L TTZEN,

Bl 9-12 X AF 7 5T (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

entity top is
generic (
C CNT WIDTH : integer:= 19 --ADYAMDEwY ME (52410 DFZEIK 23)
)

Port (
SYS CLK : in STD LOGIC; --Y BvJ{ES
SYS RST : in STD LOGIC; --Y+twv MEH
nSEL : out STD LOGIC VECTOR(0 to 2); --7 &7 A2 MLEDE LY MEF (AR
SEG : out STD LOGIC VECTOR(0 to 7) --7 &% A2 bk LED ~OHAES (ERHE)
)7
end top;

architecture IMP of top is

signal seg inl : STD LOGIC VECTOR(0 to 3); —--7 E%Z A b LED1 D{E
signal seg in2 : STD LOGIC VECTOR(0 to 3); —--7 &4 A bk LED2 D&
signal seg in3 : STD LOGIC VECTOR(0 to 3); —--7 &% A> bk LED3 D&
signal seg data : STD LOGIC VECTOR(0 to 3); --4bit/ N/ FJa—F

signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1); --ADVA{E

component slot counter

generic (
C CNT WIDTH : integer := C_CNT WIDTH --ADYA2DEw Mg
)i
Port (
SYS CLK : in STD LOGIC; —--VRAvJ{ESE
SYS RST : in STD LOGIC; —--Ytwv MEE
count : out STD LOGIC VECTOR(0 to C CNT WIDTH-1) --HD A&

)7

end component;

component dynamic ctrl

Port (
SYS CLK : in STD LOGIC; --VRAvY{ES
SYS RST : in STD LOGIC; --Y+tvw MES
nSEL : out STD LOGIC VECTOR(0 to 2); --7&7 A2 FLEDELY MEF (AR
seg7_timing : in STD LOGIC; --4AFT I VI RMIAIVIES
seg inl : in STD LOGIC VECTOR(0 to 3); --7 €% A2 bk LEDL DE
seg in2 : in STD LOGIC VECTOR(0 to 3); --7®% A2 b LED2 D&
seg_in3 : in STD LOGIC VECTOR(0 to 3); --7 &% A b LED3 D{E
seg data : out STD LOGIC VECTOR(0 to 3) --4bit/NfF!YIa—F

)7

end component;

component seg’7 decoder
Port (
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SEG
seg_data
)i

end component;

out STD LOGIC VECTOR(0 to 7);

begin
slot counter 0
Port map (
SYS CLK => SYS CILK,
SYS RST => SYS RST,
count => count

)7

slot counter

dynamic ctrl O dynamic ctrl

-7t A M LEDADHHEE

in STD LOGIC VECTOR(O to 3)

——4bit N/ F V) a—F

Port map (
SYS CLK => SYS CILK,
SYS RST => SYS RST,
nSEL => nSEL,
seg7_timing => count(8), --8 Ew FE
seg_inl => seg inl,
seg in2 => seg in2,
seg in3 => seg in3,
seg data => seg data
)i
seg’ decoder 0 seg’/ decoder
Port map (
SEG => SEG,
seg data => seg data
):
seg _inl <= "0000"; --0 &K~
seg _in2 <= "0001"; --1 &%~
seg in3 <= "0011"; --3 &K
end IMP;
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933.YXal—v3y

PRal—var OtV ELERAD T, FHI 2L —alr L TATESND, v ol —iay
OFEANE 8.7 ISE Simulator DV F"2 S ML TLIZE, POV o —afERiE, hvy
ADOEAR 12 1L TR alb— a2 To- R T,

Now:
10200 ns 0ns 2040 4080 N5 5120 8160 ns 1020
o ¢ @ 1 ¢ s ¢ oaw ¢ T4 ¢ g §
2 sys_clk 1
Al =vs_rst 0
B nsell0:2] h |:K hE i 3hE 4 3h3 4 IhEi

e} &Seg[ﬂ 7] g'h3F EK 8'h3F 'hib 2'h4F 8'haF
E @seoint[o:3  #h0 #ho

Bisen_in2[0:3 41
@ seg_in3[0:3] 43
[ @i seg_datall:d]  4ha
1 g count(o:1 8] 1ah

9-26 X AFT IV Iab—rarfER

934. 4T YrT—2ay
“K 21 ruys UbyMES EUTHALT K 22 EEREY TV AL ESZRLE Y T AU LTSN,
AEIZZIZIZE S T A 270 O T, K B EZ 2 TLESV, E5LTHO0LRWEE1EfE CD-ROM
D"¥suzaku-starter-kit¥fpga”® F D”dynamic_ctrl.zip”ZEBAL . D FITH D top.ucl’ 2L TTESVY,
v T AL N TETZS, Implement Design 24 7 /12707 L TLIZEWY,

935 FOJSLI7ANER, VT4 FaL—PaY
Generate Programming File % 7 /L 7U> 7L bit 77 AV alEoTTZEN,
Configure DeviceGQMPACT)%Z % 7 /v 27V> 27 L, iMPACT % iH EIf | a7 4F 2l —1a L TLTIEE,
7827 A LED (2787, 717, "0"EF RSN ET, O FHFRRL TH TSN,

HAFIYDRATT
HFENRRINET

9-27 X AT IvTRAT
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10. EDK OfELVA

SUZAKU ®7 7#/v % EDK(Embedded Development Kit) CHEZEEN TRV, SUZAKU V2729712
% EDK Z{f 2 7217 AUX Wi EH A, EDK 1% Xilinx 232325 20A R ERBAFEER BEC, 7ty -0 E0 -~
T2 TNDY—AT—RROTA T FTUPRBGERZITEY, £b%d GUI BREE F TS, RECT&XET, =2—VP o7z
IP (Intellectual Property) 27§58k HI LN TEET, Flo, VI NI =T DAL SATRTA T FZUNEEFRISILT
BY, C SFBEICLDBRBITIZENTEET, ISE OREZIIAA THDAD T, @Ak, v B 7 ZITHZ 8N
TE, RSN TFTV T 7 ANVEATLE D BRAM ([ZWILTC, 274X 2l —a 77 AVDOAERKREITHIZEL TX
7

ZITiE—HARy e LB, EDK OV HEFBILE3%, EDK OV OREiE EDK O~ L7 5%
ZHLTLTZEV, EDK IZIZ A ARGEO =27 L HESITWET,

728, AETIL EDK IZBWTLL FOFIETEEEZITWET,

JavInto
FHRIER
v v v
N—FII7EE \ s Sy 4E
(POHERL. ) VI IIT7ER PG —vaviEE
l — S(TSUER  —
Fv A MERL
]
4 + SEV=L )
FMEE R (XST)
v v v
EDKTERETB(E, TRITRELD .
HEEETOTVEONERLET . AVIIAIF =93y PIVT—aER [
TROBE. IMTVERETITS
£23TE, l
EvrI71Ib
ML
Y
OIS LIPAI
terk B
l TIYT | -—
AV 4E¥1L—Yay
\_ J
FIM A

10-1 A#ETO EDK BAF 77—

*ARECIE EDKS. 11 2L COVET,
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10.1. BSB TIZ L & T MicroBlaze & PowerPC

9% EDK IZIENAT=D  fH7RVREENS Y oy @i 7 ey = 7 ERR L £9°, EDK (21X BSB(Base
System Builder):\W )7 —R2HESNTCOET, BSB ZfWAZET, 7oty RNEk 7oy =7 M i
EAZEMTEET, ZZTIE BSB 2> T U7 ViE(E Y 7 =7 Ol iz Hello SUZAKU tFEpx4 57y
=ML FOIH 7R TRV £,

OPB
I-LMB [-OPB
(— (—
OPB UART RS232C
BRAM E:EFS MicroBlaze > lite Bl CART
D-LMB D-OPB
(—P [ — -—]
10-2 Hello SUZAKU 712> =27 MicroBlaze)
PLB OPB
I-PLB OPB UART RS232C
lite NV A
PowerPC405
D-PLB
PLB2
OPB
BRAM |t—p»

10-3 Hello SUZAKU 72 =2 MPowerPC)
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10.1.1. BSB

Platform Studio ZE#E)L C7/ZEW, Platform Studio 1Z"EDK DA AR—/L 7 4 /L4
¥bin¥nt¥_xps.exe"NHLEI TEE T, bLIL, [AF— A=a—]= [T T s T A]—
[Xilinx Platform Studio x.xi]—[Xilinx Platform Studiol?»HiEE T&E 9,

PUFOIH 723 rmENHD T, [Base System Builder wizard]%3#&iRL C[OK]Z 27U~
JLTRFEW, bLERSINZ -T2 856 13 [File] = [New Project... |22V 7L T FEW,

- Hilinx Platform Studio

Create new or open existing project

.;f"q'; (@)Ease Swetem Builder wizard frecommended? |

BSE

s

@ () Blank HPS praject
@ () Open a recent praject

| Browse for More Projects... W

Browse installed EDK examples {projectz! here

e ———

(@) Cancel

10-4 BSB iR

T N7 7 ANV DRES AN E T, 22T Ci¥suzaku¥sz* ¥ *¥system. xmp"(*** IR A) L F 9,
BRENTERD, [OKIZZYy 7L TFEVY,

wx Greate New XPS Project using BSB Wizard [‘5_('

Mew project
Project file

|G:fsuzaku;"sz1 I zvstemxmp |

fidvanced options foptional: F1 for helps
[] Use Repositary paths

| | Browsze ..

Co

10-5 BSB 77 A /UARTE
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HLWT AL Z21ZLHHD T, [I would like to create a new design]Z R L, [Next]Z 27U Z7 LT FEWY,

w Base System Builder - Welcome

Embedded Deve

Welcome to the Base System Builderd

Thiz tool will lead wou through the steps neceszary to create an embedded system.

Fleaze begin by zelecting one of the following options:

would like to create a new desien

() Twould like ta Joad an existing bsh settings file zaved from a previous session)

| Bromsze..
e
o (> 1)

10-6 BHLWT AL EFILHH
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B —IF R TR BIR—ROBIREFTINE T, 1 DR THAXLTIESLD T, [I would like to create a system
for a custom board]Z R L, [Next]Z 277 L T RSV,

¢ Base System Builder — Select Board

Select a target development board:

Select board

) Twould like to create a system for the fallowine development board

Bioard wendar:

|
Bioard name: | |
Board revision: |

Maote: Wizit the vendor webzite for additional board support materialzs.

Wendor's Website Contact Info

Download Third Party Board Definition Files
I would like to create a gvstem for a custom board

Bioard description

Thiz option allows vou to rapidly and easily create a baze or starter desien that does
not require a specific tareet board. Using thiz option, vou must specify the FPGA
device you will be using and external memoaries and 140 devices that are on your
board. Supported devices include DDR and SDRA&M memory controllers, 10100
Ethernet, GPID, and gerial devices such az UARTs, IG, and SPL The generated system
can be uzed to run zimulationz. If wou would like to download thiz svstem onto vour

hardware, wau will have to add the FPGA pin location constraints inta the generated
UGF file.

e

e (o )

10-7 Z—7 v hR—F DR
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FPGA L7 nty ¥ ORREm AT RSN ET, FPGA 13, Bl oo SUZAKU OALD

REICLTLIEEN,

SZ010,S7Z030,SZ130 ®#34 CPU i MicroBlaze #ER 1L TL7/ZEW, SZ310 DLEIFXELLEZEINL ThnE
WEH A, BIRTE726, [Next]Z 27w 7L TLIEEW,

e S7010 | 87030 S7130 S7310 SZ410
Architecture spartand spartan3e virtex2p virtex4
Device xc3s400 ‘ xc3s1000 | xc3s1200e xc2vp4 xc4vix12
Package ft256 fg320 fg256 sf363
Speed grade —4 —5 —10

¢ Base System Builder — Select Processor

The board wou zelected haz the followine FPGA device:
Speed erade:

v

Package:

fe320

Device:

xc3z] 200e w

Architecture:

zpartande w

Select the processor vou would ke to uze in this desien:

Processzors
@ ictoBlaze
. Power P

ot supported
b iz device =
-
S7310, SZ410 D&

PowerPC Tt 7]

Processor description

The MicroBlaze(TM} 32-bit zoft proceszor iz a RISC-based engine with a 32 register
by 32 bit LUT RAM-bazed Regizter File, with separate instructions for data and
memary access. It supports both on—chip BlockRAM andfor external memory. &l
perip(heral)s are implemented on the FPGEA fabric and operate off the on-chip peripheral
bz (QOPBY

—

[ < Back ( Mext > ) Cancel

10-8 FPGA 7 atoHDixkE
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MicroBlaze $, L<i% PowerPC O EEIT72VET,
10.1.1.1. MicroBlaze D5 & DEE

SZ010, SZ030, SZ130, SZ310 ®»7 vy 7% 3.6864MHz 72D T, Reference clock frequency % 3.6864MHz
WZREE L TLZ &V, Processor-Bus clock frequence |& SUZAKU OF 74 /L MI7e5->TC, 51.61MHz L E7,
(ZOfEIE SZ010 TYmy 7\ b HIKIZ DT 7R > T & DR KT, )

S7Z410 o7 vv7id 50MHz 72T, Reference clock frequency % 50MHz &L . Processor-Bus clock
frequence % 87.5MHz &L TL7Z&0,

Reset polarity (% Active High |Z5%EL TSV, 7 /3y H XA B 72T No debug #F =71 T<
7280, RENTETD[Next] #2707 LT FEW,

¢ Base System Builder — Gonfieure MicroBlaze

Micro3laze

Syztem wide zettings

Beference clock fraquency: | Erocessor=Bus olack S7010, SZ030, SZ130,SZ310 D¥4

frequency: 51.61MHz

Ensure tMSt vour board is configured for the specifed frequd 87.5MHz

Rezet polarith Active HIGH K3

Procezzor configuryg
big F 3.6864MHz
O Qnchip WY o710 D34
© HMD with S 100MHz

u:u debue

SZ010, SZ030, SZ130,SZ310 DH4E

| Local memory

Data and hetruction:
{llze BRAM)
MicraBiaze
a2 kB L
[
Cache zetup
(#) Mo Cache ) Enable cache link

[] Enable floating point unit (EPL

P ——

< Back S Mesxt > P Cancel

10-9 MicroBlaze DR E
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10.1.1.2. PowerPC DIZEDRTE m m

SZ310 DA 7vy7iE 3.6864MHz 72D T, Reference clock frequency % 3.6864MHz (Z7% &L TL7Z&WY,
Processor-Bus clock frequence (% 29.49MHz &L . Bus clock frequency I3 29.49MHz L L %9,

SZ410 OAE7vy 7% 100MHz 72D T, Reference clock frequency % 100MHz (Z5% EL TL7ZEVY,
Processor-Bus clock frequence (% 300MHz &L . Bus clock frequency (£ 100MHz £ L %79,

Reset polarity (% Active High |Z5%EL TLEIV Y, 7 /3y H X4 B 720 T No debug #F =71 T<
728N, BRIENTE=5[Next]#27V 7L T FEWY,

o Baze System Builder — Gonfigure PowerPG

|E|E| w Base System Builder — Configure PowerPGC

P~
PowerP< PowerPC
System wide settings System wide settings
Beference clock Processzor clock .
frequency: frequency: Bus clock frequency: Ez;ir::g; clock E:;;isco;: clock Bug clock frequency:
(CETED) | MHC 2949 L < D] MH: <) | M F00.00 “Sv| MHﬁ1 oo MHz
Enzure that your board is confieured for the spesifed frequancy. Ensure that your board is configured for the specifed frequency.
Beset polarity:

Beset polarity:
Processor configuration

Processor contiguration
Debue IFF Debue IF
© FRGA JTAG O FPGA JTAG
() GPU debue user pins only () GPU debue user pins only
() GPU debue and trace pins

() GPU debue and trace pins
o debug

o debug
On—chip memary OGK
|

On-chip memory (DG
{Uze BRAM) | (Use BRAM!
Data: Data
PowerPC” PowerPC™|—
Tnztruction: Instruction:
: :
Cache setup Cache setup
[] Enable [] Enable
For optimal performance, enable burst and/far

fol For optimal performance, enable burst and/or
EEBnin B HmUy cacheline on memory

Enable floating point unit (EPUY (@)

| sz310 D818 |

[ Sza10 D84 |

T — g —
< Back ; Next > p[ Gancel | [l [ More nfo | [ <Back  { mext> ]
10-10 PowerPC D% E
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/0 AL AOZT OBMEEHIPIFRINET, SUTNLEHEHIOT, UART O=7 2Bl E7, [Add Device]
%2707 L C FE, Add Device V4 RU 23 A0 T, 10 Interface Type TIUARTIZERL , [OK]&2V>2 1L

~ Base System Builder - Configure I0 Interfaces

Click the " &dd Device™ button to specify an external memary or 10 device that will be on
wour development board.
~ N

(| Add Device.. |)

——™
10 devices

- Add Device

Select an 10 device or external memary that is on
your development board

Device: | Ra2a2 v|

e —

‘“) Cancel

’ 4 Back H Mext > ] [ Cancel

10-11 /O T /3 A ADEIR
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PLF X512 UART 23EMMENE, Baudrate 21152001122 % L, Use Parity OF =27 %139 L. [Next]
Z7Vy 7L T REVY,

 Base System Builder — CGonfieure IQ Interfaces

Click the “Add Device” button to specify an external memory or [0 device that will be on

vour development board.
Add Device..

10 devices
R5232
Peripheral: |0F‘El UARTLITE V|
Mum Data Bits:
Baudrate:
Farity Twpe: QoD b
e Parity [ 115200 1255 |

[] Use interrupt

e (oo )
~— "

10-12 /O T /XA ADIEFEMN
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I CIEED BB IICEET A, THIBMLEE A, TOEENextl&2 )y /LT FE,

wx Base System Builder — Add Internal Peripherals

Add other peripherals that do not interact with off-chip components. Usze the
“fdd Peripheral” button to select from the list of available peripherals.

If wou dao not wish to add any non-I0 peripherals, click the “Mext™ button.

Add Peripheral..

Peripheralz

MicroBlaze D&

Base System Builder — Add Internal Peripherals

Add other peripherals that do not interact with off-chip components. Use the
“add Peripheral” button to select fram the list of available peripherals.

Tt vou do not wish to add any non-I0 peripherals, click the “MNext” button.

Add Peripheral..

Peripheralz

plb_bram_if_cntlr 1
Peripheral: PLB BRAM IF GNTLR

Memaory zize: [16 KB %

PowerPC D&

e oy ) [l ]

[ Mare Ihfa ]

e (e )

10-13 JELA[EIEE OO 4GE AN
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VINT =T OFEREA S e TN T r— a0 ORIRBENFRINET, S ENILE2NO T, e
F 72T T L, [Next]Z27Uv 7L TFEV,

¢ Base System Builder — Software Setup

Devicez to uze az standard input and standard output
STDIM: Ris232
STOOUT: | R5232 v

Gample application zelection

Select the sample C application that vou would like to have generated. Each application
will inzlude a linker script.

] Memary test

Dluztrate system aliveness and perform a basic readwrite test to each memary in
yaur systetn

[ ] Peripheral selftest

Perform a simple self-test for each peripheral in your system.

e
T T

10-14 V7 7 =TIZEH T 53R E
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INETICHRTELEZEAN FHOIIICERENE T, PowerPC ® ;415 BRAM @ Base Addr 3
0xFFFFC000 THHZLZMEFRL . [Generatel 227V v 7L TLZEW,

- Base System Builder — System Created

Below iz a summary of the =vstem you have created. Pleaze review the information below. I
it iz correct, hit <Generate? to enter the information into the XP5 data base and generate the
zystem files. Otherwize return to the previous page to make corrections.

Procezzor: Microblaze

Swztem clock frequency: 51609600 MHz
Debug interface: No Debug

On Chip Memory : 8 KB

The address maps below have been automatically azsigned. You can modify them using
the editing features of XPS.

LMB Bus : LMB_ Y10 Inst. name: ilmb Attached Gomponents:
Core Hame Instance Hame Baze Addr High Addr
Imb_bram_if_chtlr ilmb_cntlr Qx00000000 (00001 FFF

LMB Bus : LMB Y10 Inst. name: dimb Attached Components:
Core Hame Instance Name Base Addr Hieh Addr
Imb_bram_if_cnitlr dimb_cntlr 00000000 (00001 FFF

OFB Bus : OPB_ Y20 Inst. name: mb_ophk Attached Components:

Core Hame Instance Mame Baze Addr High Addr
opb_uartlite RE232 (40600000 O4060FFFF
o 0

BTN )

10-15 #EDOH#EER(MicroBlaze)
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w Base System Builder — System Created

Below iz a summary of the system vou have created. Fleaze review the information below, If
it iz correct, hit <Generate> to enter the information into the XPS data base and generate the
zystem files. Otherwize return to the previous page to make corrections.

Processzor: PPC 405

Procezsor clock frequency: 23491200 MHz
Buz clock frequency: 29491200 MHz
Debug interface: Mo Debueg

On Chip Memory @ 16 KB

The addresz mapsz below have been automatically azsigned. “ou can modify them using
the editing features of KPS

PLB Bus : PLB_ V34 Inst name: plb Attached Gomponents:

Core Mame Inztance Hame Basze Addr High Addr
plbZopb_bridee plbZopb_C_RHNGO_B &S| Oxpdd Ox40G60FFFF
plb_bram_if_cntlr plb_bram_if_cntlr_1 0= FFFFCO00 OxFFFFFFFF

OPB Bus : OPB_Y20 Inst. name: opb Attached Components:

Gore Name Instance Mame Base Addr Hiegh Addr
opb_uartlite RE232 Q40600000 O0x4060FFFF

< Back F Generate ) Cancel

10-16 &% E DR (PowerPC)
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LR DINTESNIZT AN BRRSNET, ERSNIZT7 7 AV ERMERL . [FinishlZ2 2y 7L TREW,

ase System Builder — Finish

The Baze Svstem Builder has successfully generated wour
embedded zystem!

Click the Finizh button to return to XPS to compile wour
hardmare zystem and software
applicatian.

i¥zuzakudsz 0¥ svstem mhs
Ci¥zuzaku¥sz] I¥data¥syste muct
Ci¥zuzaku¥sz] I¥etc¥ast_runtime.opt
Ci¥zuzaku¥zz1 I0¥etc¥download.cmd
Ci¥zuzaku¥sz] A¥zvstemmes
Ci¥zuzaku¥zz] A¥zvstemxmp

Save settings file:
Cr¥zuzaku¥sz130¥systembsb

The settings file containg all the user's selections and inputs in the wizard zession, Tt
can be loaded in a future wizard session.

e

<Eau:ks Finish )| cancel

10-17 Y AT LDAERKTE T
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[Start using Platform Studio] iR L T, [OK]Z 27V 27 L TFELY,

The Hext Step

What would you like to do next?

(O Configure drivers and libraries (Software Platform)
(O Download the desien to the board and test it

() Edit the test application generated by BSB

(%) iStart uzine Platform Studio )

[] Remember my zelection and don't show this again 1‘
5 [y

10-18 XPS TS

LUF DX 7tk THBVER S ET,

i Rilinx Platform Studio - G:/suzaku/sz]130/system.xmp — [System Assembly Yiewl] |E|&|
File Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help [=J[&] X]

i HmE0ORIDPEL R v REMNRBUIBEN AR
e & TRy M 2R R X

g Filters
IF Cataloe ||PI’D]T| Applications oL L g (&) Buz Interface (O) Ports () Addresses  |Bje Gonnection Filters
Software Projects PMM |Name Buz Connection | IP Twpe TP ‘erszion
(£]Add Software Application Project.. .B -B -B Qmicrohlaze_D microblaze 400b
%Default: microblaze 0_bootloop J Qlc:lmtlla :mE-V::g ::'gg'a
mDefault: micraoblaze_0_xmdsztub i - o
<& mb_opb opb_»20 110
<@dlmb_cntl Imb_bram_if_cntlr 1000
silmb_chtlr Imb_bram_if_cntlr 1006
sRS282 oph_uartlite 1000
<&|mb_bram bram_block 1.00.a
«dom_ dom_module 100.a

[Flatform Studia] | [ System Assembly View

< | 2
Output |Warnings ” Errors |

10-19 XPS OFE/R
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10.1.2. XPS /\— K T 7H%E
10.1.2.1. DCM DE&5E

TNy < F3—(DCM) T SUZAKU @ 3.6864MHz % 14 i 51.6096MHz
IZL TV ET (PowerPC D&% 29.49MHz), HE A S -84k 7- L. CLKO 25
CLKFB (G 5N 74— Ry 7 F 5008 s v T ET, ZO7 4—RF v 7iE CLKFX @
BEAFE T D5 AT ER2NDO T, KREEGICEF L ET, Ports &KL, dem_0 O#EE27Yy

7!

JUBHIWTL7ZE W, CLKO & CLKFB @ Net OEySZ2 27U 71, %?U‘)?L\ [No
Connection] ZZR L, #5227V 7 L CHEESE TLEEN, T CTREERIZ/RDE T,

No Connection (2 2FEM72 B X% R D Tips 2L TL7ZEW,

o Filters
*
© O Bus Interface F‘Urts () Addresses [?E‘[v Filters (Applied} ”‘ﬂ,ﬂ, fdd External Port ]
Mame Mer Direction  Clazz  Sensitivity | Fahge  Frequency | Feset Pol IP Tvpe IF Yerzion

o Fxternal Ports
s microblaze
»ilmb
sdimb
<@ mb_oph
sad|mb_cntl
s»ilmb_cntly
P R5232
w#|mb_bram
= wadem_ 0

RST net_znd I

GLEIM dom clk s I GLE

CLKFB

PSEM o Connection

Ports Z124R

PSINGDEG Mo Connection I

PSGLK Mo Gornection I No Connection (295 |
DSSEN 0 Ciobbectiohn

CLED GLK

GLESD Mo Connection O GLE

CLE180 Mo Connection O GLE

CLEZT Mo Connection O GLE

CLEDY Mo Connection O GLE

CLEZ¥ Mo Connection O GLK

CLE2X180 Mo Connection O GLE

CGLEF= avz_clk_s 0] GLE

CGLEFX180 Mo Connection O GLE

STATUS Mo Connection O [70]
LOGKED dem O lock O

FSDOMNE Mo Connection O

10-20 DCM DZ

microblaze 400hb
Imb_w10 1002
Imb 10 1.00.a
opb_w20 110

Imb_bram_if_cntlr 1.00b
Imb_bram_if_cntlr 1000

opb_uartlite 1006
bram_hlock 100z
dom_module 1002
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/; TIPS DCM I[ZDWT

DCM (1Bt 27— (DLL)., 7 Y2 /VE A R (DFS). fifH 7 MPhase Shifter), A7 —Z A 7D
4 HS>D=y NCRER S TN T, 2SI FIT AW EL TEEL £,

DLL a7 BIHE EOEIHHEEN BT A T AT 2 — AT,
QI a4y 14 RIS 7 N A AR TR B,
DFS D BAOTRELRZ 2 SOEELIZIY, HlifE, gL ay 7 EE R TED,
Phase Shifter - CLKIN AJ7i ﬂ?éﬁlﬂ/7ﬁﬁ OBEEIRZHE T2,
AT — R AT : DCM OBEDIRREZ H )75,
DCM
DLL
CLKIN 8LK?80 DLL®
Delay s Output gll:ﬁgz(o HaE
CLKFB GLK2X180
CLKDV
CLKFX
CLKIN DFS DFSO)
CLKFX180 Hee

10-21 DCM ®»—i

3.6864MHz % 14 f#LC 51.6096MHz(PowerPC D¥5A1E 29.49MH2) (23 5121% DFS OFEREZ AV ET,
DLL, DFS @ CLKIN ~AJJC&57uayJEEBIIZnENLL FOROEBYTT, UL, HEVERS 8
fi72L CLKO Zf#HLCW\WT DLL OffEETE->TLE>TWET, DLL OffEA 5L, 3.6864MHz [ #iH
FMZID NI TERL g TLENE T, 74 —R w730 E W WD b IEFIZEMELR<R5 WO BT
CLKO ¢ CLKFB % No Connection (ZZE L TWET,

#£ 10-1 ASTEBIay 7 EEE

R, SZ010 | S7030 S7130 S7310
DLL(MHz) 18~280 5~200 24~180
DFS(MH?z) 1~280 0.2~333 1~210
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10.1.2.2. ELDERSE

External Ports ®O#E&27Uw 7L TRV TLTZEW, fpga_0_RS232_req_to_send_pin [HEH72 DT, HF27Vw
&L CA=a—% L. Delete External Port 238K L T, HIBRL TZE0,

2., Filters

{;" () Bug Interface (3) Partz () Addresses I%Gunnectiun Filters ][‘ﬂ'ﬂi #dd External Port ]

Marme

[=]- =& External Portz
< o3 O TEES.

fnra O A5232 AX pner

foga 0 RE232 TX pia

)5 ShT oRT

55 et ot
P TrcroiaTs
o ieTTEY
B Ak
s e i
s cilrerdy cirtie
B il i

B

HIFR %

7 sard gfr et gnd

fpea D FS232_ R

Direction | Clazs | Sensitivity | Ranee

fpga_0_R5232_TH

dem clk s

zve rat =

Delete External Port )

Filter Portz... 3

Hide Selection

10-22 RS232 O %Ik
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Project #7 %2771, UCF File: data/system.ucf % 7 /L7y 7 LU THWTESW, BV T AU 2R EL
F7°, sys_clk_pin. sys_rst_pin. fpga_0_RS232_RX_pin. fpga_0_RS232_TX pin ZZ* TN TH AL
TIEEW, ZNENAANT TR RS HE B WET, ik C& 725 [Filel = [Savel 227Uy 7L RIFLTL7E

S N

# 102 Br 7Y A (system.ucf)

o S7130 S7310 S7410
sys_clk_pin T9 U10 C8 Y6
sys_rst_pin F5 D3 A8 U3
fpga_0_RS232_RX_pin E2 C12 C10 Y4
fpga_0_RS232_TX_pin E4 Al13 C9 U4

& Rilinx Platform Studio — G:/fsuzaku/sz130/system.xmp — [system uci*]

Eile Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help

=15 X

ER AN
IHIT

e PRENRAHBIXN:MREL B DN :DFAEL (DX & &
EXIERIiE X IiEE

=92 =

o T B

Proiect Information frea 1
0l Froject pplications IF Cataloe 2 ## This system.ucf file is generated by Base 3ystem Builder bhased on
Flatt 3 ## settings in the selected Hilinx Board Definition file. Please add
4 Urr_n ~ 4 ## user constraints to this file based on customer design specificat
= Project Files £
MHS File: system.mhs &
M = " = 7  Met sys_clk pin LOC=T10 | IOSTANDARD = LVCMOSI3
UOF File: data/systemuct 8 Met sys_rst_pin LOC=D3 | IOSTANDARD = LWCMOS33 :
; S LML aovinload. 9 f#if System level constraints
Implementation Options File: etc/fast 10 MNet sys clk pin TN NET = sys clk pin:
Biteen Options File sto/bitaenut 11 TIMESPEC TS sys clk pin = PERIOD ays _clik pin 271267 ps;
- Project Options 12 Net sys_rst_pin TIG:
Device: xc3s1200efe320-4 13 -
W el 14 ## IO Devices constraints
Implementation: XPS CXflow) 15
H_DL: WVHOL 16 ##H#H Module R3Z32Z constraints
Sim Model: BEHAVIORAL 17
E Referenl:.:e Files 15 # Wet fpgsa 0 RSZ3IZ_req to_send pin LOC=;
Log Files : 19 HNet fpga 0 RS232_BX pin LOC=C1Z | IOSTANDARD = LVCMOS33 ;
Synthesis Report Files 20 Met fpga 0 _RS232_TX pin LOC=A13 | IOSTANDARD = LVCHMOS33
21
22
23
< 4
< > || [Platform Studia] [MSystem Assembly Viewl [Z] systemuct*
Net sys_clk pin LOC=U1l0 | IOSTANDARD = LVCMOS33 ;
Net sys_rst pin LOC=D3 | IOSTANDARD = LVCMOS33 ;
## System level constraints

Net sys clk pin TNM NET = sys clk pin;
TIMESPEC TS sys clk pin PERIOD sys clk pin 271267 ps;
Net sys rst pin TIG;

## IO Devices constraints
#### Module RS232 constraints
# Net fpga 0 RS232 req to send pin LOC=;

Net fpga_0 RS232_RX pin LOC=Cl2 | IOSTANDARD
Net fpga_0 RS232_TX pin LOC=Al3 | IOSTANDARD

LVCMOS33 ;
LVCMOS33 ;

10-23 SZ130 DA DL T 1 (system.ucf)
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10.1.3.XPS 7 ) r—> 3 UHER

Hello SUZAKU ¢£/RT 57V r—rarERLET,

Applications DX 7 %77 L TLIZENY,

Add Software Application Project Z4727U>271L ., Add Software Application Project %
IV LT FEN, U4 RUNSEE ENDHD T, Project Name (Z hello-suzaku & AJjL.
[OK]%Z 27V 27 LT F&EWY,

w Xilinx Platform Studio - G:/suzaku/s2130/system.xmp — [system.uct*]

Eile Edit View Project Hardware GSoftware Device Configuration Debug Simulation Window Help ([l
AR e RRMNRBER RS REONON DR EL iPwes A H & un
FEXIRREIE D iqr (22| 4% 0N

Project Informatj 3 x 1
Project Applications Catalog ‘ 2 ## This system.ucf file is generated by Base System Builder based on
Soft i £ ## settings in the selected Xilinx Board Definition file. Please add
oftig

4

h fidd Software Application Project.
: mDefault: microblaze__bootloop

4 27U>27 LT, Add Software Application Project %2R

&
- M Default: microblaze 0 xmdstub O = Add Software Application Project |£‘ MOS33
=] m .
 — T - N
9 Project Namdhello-suzaky ) <Qm— 701:1 ‘:/;1:7]‘\0)% ﬁﬁ]\jj |
iy Mote: Project Mame cannot have spaces. L
alal, in 271267 ps;
12 | processor
13 [] Project is an ELF-only Project
14
15 Chooze an ELF file.
i® [ || Browse.
il
18 The ELF file iz azsumed to be generated outside XPS
12 Default ELF name iz <=w project namer/executableelf LRED = LWVCMOS3I3 ;
Z0 LED = LVCHOI33 ;
2 C o I o
22
23
5] m | >
[Platform Studia] || [MSystem Assembly Viewl | @ systemuct®
x
S
=
=
=
L
£ o e 3
= Output | Warning " Error |

Feetl [GAPS [N [SORL [n 10 Gol 83 [UGF [
10-24 hello-suzaku {Ei%
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Project: hello-suzaku 23 TZ25D T, Sources ® FTHZ7U»ZL, Add New files ZREIRLITEIV, ZDHIT
BT 07T LB NTHEWWDTT R, 77 ARSI DL 53072 B DT, 740 E % 1 DIERRLE
9, hello-suzaku V)7 4V Z ZAERLL . FDHIZ main.c SV T 7 AL AESTLTEEY,

inx Platform Studio - G:fsuzakufsz130/system.xmp - [system.ucf]

File Edit Miew Project Hardware Software Device Gonfiguration Debug Simulation Window Help [ [r=l]
PN e BRRMNRMBERN AR BEONON DR EL (@b W & i
IEXIRREEIE £ [ Z2 ST A% NH

Project Information Area X

## This system.ucf file is generated by Base System Builder hased on
## settings in the selected Xilinx Board Definition file. Please add
## user constraints to this file based on customer design specificat

Project | Applications |IP Catalog

Software Projects
e 1fdd Software Applicatio
Dy Tmicroblade

n Project...
A tloop
Default: microblaze_0_xmdzWg
/7 @Proiect: hello-suzaku

LVCHOB33
LVCHOB33

Net sys_clk pin LOC=U10 | ICSTANDARD
Net sys_rst_pin LOC=D3 | IOSTANDARLD

D] o ok B

ocessor microblaze 0
o e RN S« urce/ Header File to create and add to Project

- Compiler Options — _ R
- E— 1RTES BRI hello-suzaku j " e BB
-Headers =
ol e 1
.
FARbF
A R
3 Tk
= w1 b=
o~
ety ((meing) = EEe
e LOIEERT ICJ-"C++ Sources (okotHkopp¥ookoxd LI Fell |
4 |
=
<
£
=
o
: o e — >
<§ Output | Warning " Error ‘
Ready CAPS [ MUM [SCRL | Lh 18 Gol 39 |UGF r‘j

10-25 main.c {ER%
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Sources @ FIZEMSNAHDT main.c 2% 7 V7V 7L CHZE, Hello SUZAKU tFE 357 0l T L% Fliak
LTLIZEW, fRik CE 725 [File] = [Savel 3 INL | AL TEEWY,

Project : hello-suzaku #4227 C, Mark to Initialize BRAMs Z27U>27L T F&UY,

F v /~<—2IhB>O%, Project : hello-suzaku OF{DT AR W25 b0 Ed, ZHT hello-suzaku 7%
BRAM [ZHJHMEL L CHZIAENDIDITRETS,

microblaze_0_bootloop [FFEHZIA /2 DT, Default : microblaze_0_bootloop #47V>271L T, Mark to

Initialize BRAMs #27U> 7L TC F&W, Fxv7~—77HZ ., Project : BBoot @*ﬁ@?’%ﬂ‘/ﬁiﬁﬁl’ﬁbwiﬁ"o

w Xilinx Platform Studio — G:fsuzakufsz130 system xmp — [main.c]

@ File Edit \iew Project Hardware Software Dewvice Configuration Debug Simulation Window Help
@Elﬁ? M@'&ﬁj@lﬁ IED‘U@IZIB BERGIREDIERNRIDEEL i@ AR & IR
: SIS ARRROK

#include <stdio.hs>
int main(woid)
{

£ 1
Project | Applications |IP CGatalog 2
3
4 print ("Hello SUZAKET,r4vn™)
5
[}
o

Software Projects

e idd Software Application Project..

efault: microblaze 0 _bootloop

_-_4 Default: microblaze_0_xmdstub

return 0;

i

14! 'roject: hello-suzaku - :
Proceszor: microblaze 0 &t Oommlr DtIDnS...
Executable: C¥¥suzakuiész1 30 PR hark to Ihitialize BRAM:

Compiler Optionz B -
Sources Clean Project
Headers Delete Project..

Make Project hactive
Generate Linker Script.

< |

|

[Platform Studio] Mhovetem Assembly Viewl [21 svstemuct | [E1 mainec

.Y
v

#include <stdio.h>

int main(void)

{
print("Hello SUZAKU¥r¥n");
return 0O;

}

10-26 Hello SUZAKU ®»Y—A=—K(main.c)
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PowerPC OEEIXV L H— ATV T O ENBMLELIRVET, Projectthello-suzaku D3 aH 7 V7w 7L
THF&W, Use Default Linker Script #F =vZ7L, Program Start Address (Z 0xFFFFC000 & A /) L“C[OK]
27y 7L T FEW, 0xFFFFC000 i BRAM @ Base Address T, 7’1227 7A.75 BRAM o5 9135

ﬂij—o

Kilinx Platform Studio — CG:¥suzaku¥sz310¥system.xmp — {G-/suzaku/sz310/hello-suzaku/main.c} — [main.c]

B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

=18 ]

i mBODEIREIEE -2 Z2 | 4% %% 0N

DPHS APy RBNREBRAR A S P-ARAiwE  @AX Briez

2 int main()

IF Gatalog ” Project ||°|Dplications |
1 T

Project Information Area b3 1 #include <stdio.hs

Snftwara Projects

]:|F\dd Software Application Project.. / 57“7“/1/7U \)7

w Set Compiler Options

- Executable: G¥suzaku¥szd1 D¥hello-suzaku¥y

gnmpi\er Options Compiler Tools: powerpc-eabi-gco
OUICES

o SUZAKMrin™);

- Headers

Environment | Debug and Optimization || Pathz and Optionz |

fpplication Mods

Cutput ELF file

Executable ¥mdStub  Gemdstub_peripheral - not assigned)

|O.¥Suzaku¥8231 T¥hello-suzaku¥executable.elf

| Browse ..

Linker Script
- [] Use Custom Linker Script

. ze Default Linker S OXFFFFCOOO kj\jj
Program Start Rddree DxFFFFOUDUJ}

Stack Size |

|

Heap Size |

D g

Conzole Window

_Output Wiarnings " Errors |

GAPS [NUM [SGRL [n 6 Cal 1 [G[)

10-27 Vi —AZ VT RDE

(PowerPC)
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101.4. FATS LT 74 LEER LTIV T4 FaL—Pa Y
[Device Configuration]—[Update Bitstreaml®4 2V 2 L-CL7ZEWN, bit 77 A /LA
ARRSIET,

« Xilinx Platform Studio - G:¥suzaku¥sz1 - [System Asse.chly Viewl]
(b File Edit View Project Hardware §Dﬂw pulation Window Help

imEODORIDFRL BB O RS P R4
: .gg-@gg .tﬂr b b 2% W

erface () Forts (O Addresses E_‘[vComnact\om Filters

IP Gatalog | Project | Applications

Flatform

o [Device Conflguratlon]ﬁ[Update Bitstream]
%R

10-28 bit 77 A /LAERL

SUTIVBERY 7 =7 %N B, DUT VIR DR EEIT S TLTEENY,

("5.2 JUTIVEBEY 7Ry =T SPR)

SUZAKU JP2 #3+a—hL, SUZAKU CONT7 |2 7 —R 7 —7 )L 2455 L TLIE S,
LED/SW CON7T (23 VT NAr—T )V L TLIZ &,

5112 LED/SW CONG6 (2 AC 74 74 5V Z4ifi L, BIRZE AL TIZEW,

TN =T (ReS| AU R —T L
N . I::::g;y Aoco::::::: O

O 0000000000000000000 0O O
000000000000 0000000O0O0O
LED | SW | R-SW 7SEG UART|CONFIG
©000000000000000000[000
L}OOOOOOOOOOOOOOOOOO 0 O

WA

Oo@@@. ©

Yiriy

10-29 Ty O IELE

-

|||
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D iIMPACT ZfEHL T FPGA IZ bit 77 AN D3ar 7 4F 2 —a SVET,

[Device Configuration]—[Download Bitstream]@8% 272 LTSN, Ay FE—F
LUTIVEEY 7R =TI T RIDOINICRRENTZH I TT, I

GOM1 — Tera Term VT

File Edit Setup Control iindow  Help

Hello SUZ&4KLU A
b

) >

¥ 10-30 FZAZ LD

NRVREELZ MicroBlaze ZE4 283 HKEELT-, EDK DOEAIL OO 7-TLIID, 52 o7 Hello
SUZAKU 7uy =7 N iE 2 TIRD SUZAKU OF 7 4V M L CHRTES N,

£TIPS 7792 e ICEEAT bit 77 AV
COEFEORELE. 770 a AENIEZIADD bit 77 ANVEARTAZENHRET A, 7T 2 AEY|CE

AT bit 77 AN ENED Y A 1X bitgenut 7 7 AV % B & . -g StartUpCLK:JTAGCLK % -g
StartUpClk:CCLK | ’ﬁEL’CQ”éb\

g Xilinx Platform Studio - G:fsuzaku/sz130/system xmp — {etc/biteen ut) — [biteen ut*]

[t File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help
BEODORNIDFEHL IR DRMBrBER A S
nrdr K IBR L EEE S ZEL AR IH

Project Information Area -g CclkPin:PULLUP

-g TdoPin:PULLNCNE

—g M1Pin:PULLDOWT

—g DonePin:PULLUFP

fi-g StartUpClk: ITAGCLE
-g StartUpClk:CCLE

-g MOPin:PULLUP
-g MZPin:PULLUP
g ProgPin:PULLUP | 4o StartUpClk:JTAGCLK

1

z

3

4

5

&

-

5

5

10 -g TekPin:PULLUP
11 —3 TdiPin:FULLUR -g StartUpClk:CCLK
1z
13
14
15
16
17

Dpplications || IP Catalog

Platform

= Project Files
MHS File: svstem mhs
MSS File: avstem.mss
IUCF File: datassystemucf
iMPACT Oommand Flle etc/download.cmd
Impleme jle: ete/fast runti
iteen Options File: etc/biteenut
= Project Options
Device: xcdal200efe320-4
MHetlist: Toplevel
Implementation: XPS
HOL: WHDL
Sim Model: BEHAWIDRAL

-g TmsPin:PULLUP
-y LCE_cycle:Nollait
-g Security:NCONE
B-m

-g Persist:No

10-31 bitgen.ut 2 H
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10.2. SUZAKU DT 7 #J)L k

SUZAKU OF 74V Mt L E T,

f+JE CD-ROM D”¥suzaku¥fpga_proj¥x.x¥sz***¥sz***-yyyymmdd.zip" &/ —R T A AZIZ BB L TZE
W, ZZTITERE%Z DO 7 VX %7C¥suzaku” D FIZ2bE—L £9, "C'¥suzaku¥sz***-yyyymmdd” ®
Dxps_proj.xmp” a7 N7V 7 L TRV TLIZEW, Platform Studio 23 EEIL, SUZAKU OF 74V A3 B &
%9, Platform Studio [X"EDK DA Ah—/L 7 4/L %7 ¥bin¥nt¥_xps.exe" LE[AY —FA=2—]—=[F T
D717 s]—[Xilinx Platform Studio x.x]—[Xilinx Platform Studiol/»HALEI T&ET,

s Xilinx Platform Studio - G:fsuzaku/sz130 — [System Assembly Yiewl] |:||E|E|
(=I5 (=]
BmEOION:DPAEAL N0 BN RrBEOR RS (Pee® B &%
i -t E E

[th Eile Edit Yiew Project Hardware Software Device Configuration Debue Simulation Window Help

Information Are:
IP Catalog Project | fipplications | ) (®) Bus Interface () Ports () Addreszes %vaiection Filters
Software Projects Name Bus Connection | [P Twpe IF “erzion
[c1Add Software Application Project.. P icroblaze | microblszs
%?‘Default: microblaze_i_bootloop -.)d_oph_\tQD opb_v20
o ) @i lmb_ w10 Imb_10
m‘Defafult. microblaze_i_xmdsztub @d_Imb w10 ]
& m"’"’lec‘: BB'.mt ) s@zdram_contraller mch_opb_sdram  1.00.a
= Procezsor: microblaze i e conzole_uart opb_uartlite 1.00b
Generated Header: microblaze_i/include/xparametersh system_timer opb_timer 100b
Executable: C¥suzaku¥sz]230-20061114¥microblaze_#¥code¥e <@d_Imb_bram_if cntlr Imb_bram_if_cotlr 1000
= Compiler Optio_ns «@i_Imb_bram_if_cntlr Imb_bram_if_entlr 1.00b
Linker Script: savstem_intc opb_intc 100
Ilode: E?(ECUTP.BLE s syatem_memoon oph_emec 2004
Stack Slze: s@oph_gpio 0 opb_gpio 301hb
Heap Size: s zpi_flash opb_=pi 100e
= Sources _ sled epio opb_epio 201k
O:¥¥Suzaku¥sz130—20061114¥code¥m§dlum.c <@opb _epio 1 oph_epio A0k
Ch¥¥suzaku¥zz130-2006111 4¥code¥spic \ <bram block 0 bram_block. 1004
C:¥¥Su2aku¥sz‘|30-2006‘l‘l14¥code¥sref::.c < memeon_bus_split util_buz_split 1004
Ci¥¥zuzaku¥=z130-2006111 4¥code¥ main.c <dom 14 _multi dem_module 1.00.a
Cr¥¥suzaku¥zz1 302006111 4¥code¥flash.c <@dom_sdram_fb dem_module 1004
= Headers . sutil bus_split 0 util_bus_split 1.00.
code¥mediumh wmrezet_cont 0 rezet_cont
code¥memmaph
code¥spih
code¥srech
code¥versionh
code¥flazhh
code¥microblazeh
code¥powerpo.h
| # || [ System fesembly Viewl
< | >

; Output Warnings Errors

10-32 XPS i H)
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10.2.1. SZ010, SZ030 D ERK

OLL @ Filters
PMM o (3 Bushterface (O Ports () Addresses ['Ei‘lvGunneu:tiDn Filters
585 MName Bug Gonnection | Direction | IP Twpe IP Verzion
L L L F- @ mictoblaze_i microblaze 400.a
§-%xd_oph w200 opb_ w20 110z
g &i_|mb 10 Imb_ 10 1.00.a
3 «d_|Imb_ w10 Imb 10 1.00.a
® 3 wavztem_timer opb_timer 1.00k
L 3 «d_|mb_bram_if_crtlr Imb_brar_if_ cntlr 1.006
: .J_ 3 «@i_lmb_bram_if_cntlr Imb_brar_if_cntlr 1.00k0
- F- sconzole_vart opb_uartlite 1.00b
5 ssvstem_intc opb_intc 1.00.c
5 sazdram_caontroller opb_sdram
H- sdsystem_memoon opb_eme
5 «sopb_epio 0 opb_gpio EX
5« led gpio opb_gpio 3k
3 wrdom_ 14 _multi dem_module 100.a
5 «bram_block 0 bram_hlock. 100.a
4 «buz_zelect = (0 bus_zelect = 1.00.a
Legend
O Master () Slave Master/Slave Target < Initiator () Connected () Unconnected

10-33 SZ010, SZ030 »F 74/ (EDK)

OPB
OPB SDRAM I SDRAM
I-LMB I-OPB | Centroller 5913 E!
l—] O S S
3 ° LANIY FA—7

© ©

BUS . »n n
BRAM UF MicroBlaze [ t—] OPB EMC

D-LMB D-OPB
|—P
-f——p| OPB Timer
OPB UART RS232C
lite VA A
OIZB Interrupt
ontroller
EEE-RIvIN
| OPBGRI0 [\ Siorpueyt
3.6864MHz . 51 6096MHz l«—»| oPBGPIO |l@—m1» :L—*j—LZIIEJDhD—)I,
—_——eeee
] >
Y SDRAM

10-34 SZ010. SZ030 T 74/LhD 7 v
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10.2.2. SZ130 DR

OLL @ Filters
PMM _ (%) Bus Interface () Portz () Addresses
HEHE Mame Buz Connection | Direction | IP Twpe IP Yersion
#- < microblaze_i mictoblaze 4.00.a
§- <@#d_opb_+20 opb_v20 110
P »i_mb_v10 Imb_v10 1.00.a
- <@#d_|mb_+10 Imb_10 100.a
4 wzdram_contraller mch_opb_sdram  1.00.a
= Py 3 «#conzole_uart ophb_uartlite 100b
3] aayatem_timer opb_timer 1.00k
3 «@d_|mb_bram_if_cnitlr Imb_bram_if_cntlr 1.00b
: - <i_lmb_bram_if _cntle Imb_bram_if_crtlr 1.000
3 savatem_intc opb_intc 1.00:
3] wzvetem_memoon opb_emc 200.a
3 ~s*0pb_gpio 0 opb_gpio 30k
4 «@debue_mdm opb_mdm 200.a
3 <#=pi_flazh opb_zpi 1.00d
4 < l=d_epio opb_epio amhb
4 ~bram_block 0 bram_block 1.00.a
4 <@ memcon_buz_split util_bus_zplit 1.00.a
#- ~dom_14_multi dom_module 1.00a
4 =dcm_sdram_fb dem_module 100.a
#- =util_buz_split 0 util_bus_split 1.00a
Legend
[ ™aster ) Slave Master/Slave Target < Initiator {0 Connected )} Unconnected

10-35 SZ130 »F 74/ (EDK)

OPB
MCH OPB
l«—»| SDRAM | » SDRAM
<> I-LMB 1-OPB Controller
y » L 1 » SDRAM
BRAM E:EFS MicroBlaze l«—>»| OPBEMC |@—F» LANIVIO-S
D-LMB D-OPB

=R I
<« opBSPI [ SPIIYYAXE)

--—p»| OPB Timer

| OPBUART RS232C
lite FSoo—-N
OPB Interrupt
Controller
3.6864MHz 51.6096MHz
——> DCM "

S «—»| OPBGPIO |[@—tp EBE-FIrUIT
Y7 hoI7Utyk
DCM Ty hO—
|" | l«—»| oPBGPIO |e—f» 177 L:"Eg"'] W

A

| v

SDRAM
10-36 SZ130 F7x/LhD7 v /X
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10.2.3. SZ310 DIERK

0 @ Filters
P = (® Bus Interface () Ports () Addresses ['EvannnectiDn Filters
B Mame Buz Gonnection | Direction  IP Twpe IP Yerzion
£
£
. w»opb 0 opb w20 1.10c
e | E «»plbZoph plbZopb_bridee 101.a
£
£
£
£
#- s@conzole_uart opb_uartlite 1.00k
H- s avatem_intc opb_inte 1.00c
+- s@opb_epic 0 opb_epio a0lb
+- s led_epio opb_epio a0lb
+- < tagppo itagppc_chitle 1.00b
+- wBproc_gyzreset proc_zws_peset 1.00.a
+- swbram bram _block 1.00.a
' |- sdom_18_multi dom_module 1.00.a
—|- sadom_d_multi dom_module 1.00.a
- wbuz_select v 0 buz_select v 1.00.a
|- =@ util_vector_logic 0 util_vector_logic  1.00a
Legend
[ Master () Slave Master/Slave Target < Initiator {O) Connected ) Unconnected

10-37 SZ310 »F 74/~ (EDK)

PLB
> | “onroler - _SoRAW
I-PLB § § LANIY bA—5
& &
PPC405 l—— PLB EMC
MMU
ICACHE 16KB
DCACHE 16KB
TIMER D-PLB |lg—— ! BRAM
| —————P
OPB
OPB UART RS232C
265.4208MHz > lite D R G AT
PLB2
DCM —s —
OoPB OPB Interrupt
A Controller
3.6864MHz 66.3552MHz
T P > EHE— kI
oL | OPBCPIO 1 51tk
«»| oPBGPIO |e—> l_ﬁ_is“]_”’
SDRAM
\/

10-38 SZ310 F7x/L D7 v /X
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10.2.4. SZ410 DR

o Filters
CP) + () Buz Interface () Portz () Addresses
B Mame Bus Connection | IP Twpe IP Yerzion
& —| < FPOA0E ppcd0B_virtexd  107.a
- <
- < ooy O opb_v20 110e
B Ji-Frty jtagppc_cntl 200.a
+| - “d#proc sysrosct proc_sys reset 1.00a
ol - S S it plbZopb brides  1.01.a
@ IR
@ oty bvamr i plb_bram_if_cntlr 1.000
S_ + - w Braem bram_block 100a
- < comsale wart opb_uartlite 1000
" < spesfang irts opb_intc 100
? £ < aplr gpiq O opb_gpio 30hb
* - Pl goin opb_gpio 3Mb
: - <P spf flash opb_zpi 100e
1 < e femac U hard_temac 3006
t_ﬂ 1 P ol femac O plb_temac 300a
- oy oo dem_module 100z
- < oy oo ol dem_module 100z
|- oy el Sl dem_module 100z
T o s util_vector_logic 1.00.a
F P ] redsod amd. util_reduced_logic 1.00.a
F P ] redesod amd. util_reduced_logic 1.00.a
F- L] Puis spfE O util_bus_split 100a

10-39 SZ410 »F 7%/ (EDK)

PLB
PLB HARD
> - ———— Ether PHY
> ryac TEMAC Lt
I-PLB
PPC405
PLB SDRAM
<—>
MMU Controller | % p» DDR2 SDRAM
ICACHE 16KB
DCACHE 16KB P DDR2 SDRAM
TIMER D-PLB
P BRAM
OPB
PLB2 = s
il €| | OPBSPIS [@—P SPITSua
OPB UART RS232C
il S i Ll T,
350MHz
x2—»PPC405
175MHz{ DCM OPB Interrupt
FXF—-1 87.5MHz -—
150MHz xhl— o Uvh Controller
FXf—» DCM ;59
180 PLB DDR2 :
100MHz ;E 300MH EHE—KIry)
—p| DCM  |200MHz 1 z <P OPBGPIO | 5\ 70yt
x2_>
50MHz PLB DDR2
x‘/z_>
@ OPBGPIO |—1p J—WLED'“D—J'/

10-40 SZ410 F7xL D7y /X
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10.25. 1P 37

SUZAKU ® FPGA THEAHL TWAIPaTIZHOW T L E9, SUZAKU (X7 vty RA FPGA WA
Y, AT dr—T LAN v ha—7 El0iABrara—7 2~ U7, GPIO, 7uy/d IP 27 %
ERALTOET,

10.2.5.1. 7O+ v ¥ (microblaze, PPC405)
S7Z010,S7030,8Z130 TixY 7 s vty ¥ MicroBlaze % . SZ310,8Z2410 TiIN—F7 oty H o
PowerPC AL TWET,

MicroBlaze +32bitRISC 7't v

- 32bit [ E KA

-32 DI 32bit LT AX

‘MMU 7L

R RS SR el e N O
IN—R 1717%"* 28

N—RU=T TRy aYy I3t

« Y7 27173 OPB(CoreConnect)

PowerPC +32bitRISC Yt

- 32bit [HE KA

32 EDOYLH 32bit LY AX

‘MMU &Y

MEX Yy alT —HXryia
NERCVELS U

N—RU=T Ty aYy 73t G

« 7 =713 % PLB(CoreConnect)

10.2.5.2. /AR (Imb_v10, opb_v20, plb_v34)

S7010,SZ030,SZ130 (% LMB & OPB T#kL C\ £9, LMB % MicroBlaze & BRAM %%t 35 E N
AT, OPB IS UT NLE A28 D IP a7 2457 5D L TV kT,

S7310,8Z410 i OPB & PLB THiRL T E T, OPB IS VT LR ZA~72 8D 1P a7 2 45D fiE
L CWZFE 9, PLB | PowerPC & BRAM O # fit 5 X (8 SDRAM Controller(SZ310) ., DDR2
Controller(SZ410), PLB EMC (SZ310) . PLB TEMAC(SZ410)Z i 2DIZfE L T\, 728, OPB &
PLB (37 Vv Ic ki L CvET,

10.2.5.3. FPGA A& A €!) BRAM (bram_block)

FPGA I AEVIZ BRAM % Fi> T\ &9, SZ010,SZ030, 87130 AR SNV AN o R 53
8kByte (2, 8Z310,SZ410 TiX 16kByte IZFX EL TWVET, ZIUTKE CEXOR/NDOEREEIRS>TNDHDT, HH
LU TRHEWTIESW, 1272, 7ty o7ms T ha @R & fz%< RELTEDEX vy a0t OMO2—
MNERETEDH RAM X FIFO OE BN B> TLEI-0D ., DEOBIITIEE NS L /20 F T,

F72. BRAM 1% FPGA Oy 7 4FX ol — v ar BRIz EXAL I k4, SUZAKU Tl
BRAM (Zf1#ifil L C7 —ha—4% BBoot("11.4.7 BBoot fRfE"& M)A EXIAA TWET, BBoot 73&0 ., Ik
DO7ur T 5(7—ha—4 Hermit <° Linux) 2N EL7=# 13, SZ010,SZ030,SZ130 Tik, & ¥ 32Byte LASt,
S7310,57410 TiZ ﬁEijZ%_»:L»—ﬁ7 0y AMBMER ALY ATRE T,

BRAM LR R&EHEHRE T 572912 SZ010,82030,8SZ130 Tl lmb_bram_if cntlr. SZ310,8Z2410 <Tix
plb_bram_if cntlr &V ‘5:1‘/]\13_’775:@% LTCWET,
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10.2.5.4. A &R AE'Y) 3> O—F (opb_emc, opb_sdram, mch_opb_sdram, plb_emc, plb_sdram)

SMEAEY A Pr—F L LT, SZ010,8Z030,SZ130 Ti% OPB EMC & OPB SDRAM, SZ310 T/ PLB EMC
& PLB SDRAM #fEHLCT\WE$, OPB EMC, PLB EMC [£77>3 2 A€V e LAN a2 ha—Z L O8I fE
JAL. OPB SDRAM, PLB SDRAM (% SDRAM & DAl L TWE T,

10.2.5.5. LAN 3> bA—5 (hard_temac) (G20
SZ410 TIEN—FHICHES TS LAN 2 bz—7  hard_temac 2 HL CVET,
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10.2.5.6. E|YiAA 3> FA—F (opb_intc)

EHViAFZasa—7|Z OPB Interrupt Controller 2L TUWVET, H K 32 ADEIVIAZ A TSI N A HET, &
NZNDATNTH L, BIE (AL~ —L YU BNy VN Ty OFgENRH R ET, EDKITE|
DiAZaL hE—FIZHEHSIL TS TP 27 OFIIALKRO JEMEE LT, FIVIABROZ T B 2 il 2725 89
\CHBAERL TN ET, SZ010, SZ030, SZ130 TiFEViAZA A F1iZ OPB TIMER, OPB UART lite, LAN =
»ha—7? 3 -5, 8Z310,5Z410 Ti% OPB TIMER %R\ 72580 2 DOED AT ANTHEG L TOVET,

10.2.5.7. # 4 < (opb_timer)
SZ7010,S7030,S7Z130 TiX OPB TIMER % SZ310,SZ410 Ti% PowerPC OWNEZ A~ &AL T ET,

10.2.5.8. ') 7JL (opb_ uart_lite)

27 ZIE OPB UART lite 24 L CuvEd, OPB UART lite 135215 16MByte +°->® FIFO 2> T
BY, #(E FIFO MNZE|T/a-7clil, %18 FIFO (27 —# N A CTEIZRHZEWIAL AR /EL T, OPB UART
lite |3/~ —R V=7 7a— G 508 T AENE 52> TV ER A,

CON1(RS232C ] 10 B> ~v&)|ZiL, TXD, RXD, RTS, CTS #t>7H AL TET, D55 OPB
UART lite TEHEHL TWDESIE TXD, RXD DA T, EOMOESIIREHER>TWET, ZNHDOREHD
F551% GPIO °x—Vuvyra#kL C7e—Hl#EL7=05> OPB UART lite Z#:%iLC, 2 R"—rH®D
UART L4528 A HETT,

10.2.5.9. GPIO (opb_gpio)
D1, D3 ® LED % 54T 3272912 GPIO ZfEHL TWET,

10.2.5.10. 7 A v % (dcm_module)

S7010,8Z030,8Z130 Tix SUZAKU »Z7nuv” 3.6864MHz 2 DCM T 14 #EfFL 51.6096MHzIZL C,
SDRAM <°HN#B/N A, MicroBlaze (ZHEFAL TV vEd, SZ310 Tl SUZAKU »Z v 3.6864MHz %2 DCM T
18 #HfFL 66.3552MHz (ZLC SDRAM RS AITHKE L, SHIZZE 4 5L T 265.4208MHz (ZLC
PowerPC (2t} 5L TV ET,

10.2.5.11. SPI (opb_spi_s)

S7Z130,8Z410 Tix OPB SPI S Z#ff L T\ £, SZ130 ® FPGA (Spartan-3E)i% SPI £—R&{#iHZ L
HiskEd, SPI =—RIZiHil?® SPI 77y 2 AR YNbHar 74X 2L —a 458 —RT9, SZ410 Tl CPLD
\2E5 SPI 2 7 4 F a2l —oa AR AL TV ET,
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10.2.5.12. 71 v ¥ (plb2opb_bridge)

S7Z310,SZ410 Tix OPB #7 Vv % ffi L C PLB I[Z##:L C\ &7, OPB (BT 5 IP 273207 VY
T E S 7= BaseAddress & HighAddress OREIZT KL A%
BaseAddress 7% 0xFOF00000. HighAddress 7% OxFOFFFFFF IZ% ESNTWET, 2O TRV AL
C_RNGO_BASEADDR ¢ C_RNGO_HIGHADDR OfEICIVAETE TAZENHEET, L ULUZZDT KL AR D
SIZAHLIZEZAIZ IP a7 DT RV AZHREL Tar 74X 2l —2ar L CHLEIMRWE T T=T— T ERAD

TITHEELLZS Y,

0x00000000

OxFFFFFFFF

PLB OoPB
C_RNGO BASEADDRTCE& &
0xFOF00000
\___ opbgpio
PLB20OPB _Bridge —
\__opbuartlite )
PLBEOPB®
; T S—
BELETD opb_intc
OxFOFFFFFF
C_RNGO HIGHADDRTEE |

[ | #itpowerrchs 7ot AT AERESL

10-41 7wy

RETOMLENHVET, 774V T
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10.3. GPIO MiEjN
ISE CHf LED(D DA RATS L7223, EDK ThHA LED & AT S¥CHET,

10.3.1. GPIO Dk

SUZAKU O7 7 4/V M2 GPIO ZB/L T, B LED (D1) Z 5T &8, 77U —a
VEBIWELET, GPIO X OPB SAIZH:62L . GPIO O /14 Bt LED (28 L £,

JElEE” C¥suzaku” D FIZaE — Lo 7 4V & D4 % sz***-add_uart_gpio”(CAH L
TYEEZEDET,

”C¥suzaku¥sz***-add_uart_gpio¥xps_proj.xmp’ &% 7 /L7 Vw7 L TRV TLTE SN,

OPB

~-—p P37

SUZAKUD | 3.3v
T4 b

<—p>| IPJ7

¥y

<¢—p| OPB GPIO

10-42 GPIO ZiB/NL T LED % 5T
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10.3.2. /\— FH T 7H/FE

FPIIN—RT =T OREEITVET,
ZZTORREIL Project #7 @ Project Files—MHS File: xps_proj.mhs (ZMSILET,

10.3.2.1. IP 3 73BN

IP =7 Z3BNL £, IP Catalog DX 7 %7V 7L TLIZEW, IP Catalog 1213 EDK (ZBEKSILTWS IP =27

R =PRI [P a7 O—ENERSNET, 22

o ZIMBAENTEN TP 27 2R GBI HZENTEET,

General Purpose 10 OHZ#H% opb_gpio 47V 7L TA==2—%HL, Add IP Z#IRL TL7EE0,

opb_gpio 2EMEILET,

w Xilinx Platform Studio — G:/suzaku/sz130

— [System fAssembly Viewl]

(i File Edit Wiew Project Hardware Software Device Confieuration Debue  Simulation Window Help

DA ME 0y RRENRIBER RS D X &

a R EX B R

(=I5 (=

B OLL @ Filters

Praject | Applications @CIP Gatalog E h':l hBﬂ @ @ Bus Interface O Ports (O Addresses |G Connection Filters

c3 Lo Bus Connection | Direction  IP Type IP Verzion

L) : microblaze 400

Mame Werzion Opb—gplo % opb_v20 110c

S — — Imb 10 1.00.a

Sﬂibg A7V 7L CA=a—E L Imb_10 100a

+ K

Bus Bridee Add IP %&E*ﬂ mC‘T_DDbI_Sdfam }gg;

Clock Control opt _u.art ite 00}
Cammunication High-Speed opb_timer 1005

Communication Low-Speed

& _|mb_bram_if_chtl

@i_|mb_bram_if_cntlr

Imb_bram_if_cntlr 1.000
Imb _bram_if_cntlr 1.00b

ssystem_intc
s@oystem_memco

IP =7 (opb_gpio_1) 28BS

~

[T System Assembly..

| BLOGK D1AGRAM

opb_mdm 200.a
Wiew MPD opb_spi 1.00d
Wiew IP Modifications (Chanes Z EEPT opb_epio b )
‘iew PDF Datasheset (G ~>orb_epic ] oph_gpio 3Mhb
Peripheral Contrd o ol bram_block. 1.00a
Processar <o memcon_bus_split util bus split~ 1.00a
Reset Control sardom_T4_multi dem_module 1.00a
Timer wdem_zdram_fb dem_module 1.00.a
Utility <util_bus_split 0 util_ bus_split 1.00a
Legend

[ Master () Slave = Master/Slave Target < Initiator (O Connected () Unconnected

4 |

(Console Log)

Assigned Driver gpio Z.0l.a for instance opb_gpio_1
opb_gpio_1 has been added to the project

Cutput ‘ Warnings

Errors

—TiigTENELE

10-43 opb_gpio DB
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10.3.2.2. OPB /\ R IZ$E#k
OPB |2 GPIO ###:LF 3, OPB I% MicroBlaze o~V 7 =7 V253 572D D/SATT,
Bus Interface #3%##R L. opb_gpio_1 DD IZE 7V w7 LTLIEEN, 0 — @
T OPB /A2 GPIO Ak siE,

Xilinx Platform Studio — G:fsuzakufsz130 - [System Assembly Yiewl]

[is File Edit View Project Hardware Software Device Configuration Debug  Simulati =&
DPHL FUPE weyEBMN B3R 8 BusInterface IR |x% B
tE EiBm B DG

I E o ioh Area OLL .
Project | Applications | IF Catalog PMM g (%) Bus Interface ’ ) Ports (O Addrssses | By Gonnection Filters
EBB
3} MHame Bus Connection | Direction  IP Type IP “ersion
e <@microblaze_i microblaze A00.a
Mame Version Descri <»d_opb 20 opb w20 110
Bnalog @i lmb_10 Imb_v10 100a
Busz <@d_mb_10 Imb_10 1002
Bus Bridee s@adram_contraller mch_opb_sdram 1002
Glack Contral o <@console_uart opb_uartlite 100k
Gommunication High-Speed pavstem_timer opb_timer 1.00b
Communication Low-Speed s@d_|mb_bram_if_cntlr Imb_bram_if_cntl 1.005b
Debue <@i_lmb_bram_if cntlr Imb_bram_if crtlk 1000
DMa @aystem_intc opb_inte 100
[=-General Purpose 10 s@system_memoon opb_emc 200a
opb_epio =@oph_gpio 0 opb_epio 301hb
Thterrupt Gontral -»)del.Jug_mdm opb_mc!m 200.a
Memory Block s#zpi_flash opb_spi 1.00d
Memory Contraller @led epio opb_epio 3Mhb
PCI \ = ~»opb_egpio_1 opb_epio 3Mkb
Feripheral Controller CJ SOPE dooh il q R T
Processor — N amhoc] &
Reset Cantral El j‘_L %7 U ‘/7 O_) . util bus_zplit 100a
= dem_module 1002
Hility «@dcm_zdram_fb dem_module 100a
~@util_bus_split 0 util bus_zplit 100a
Legend
[ Master ) Slave = Master/Slave Target < Initiator (O Connected () Unconnected
F3 > | [Th System Azssembly.. | BLOGK DIAGRAM

10-44 OPB /A ZHs

10.3.2.3. IP a7 DERE

IP a7 [ ISESERREL T HIENTEET, AELEML7Z GPIO Tl GPIO A%, /D@, 7rty
YOS HIET DD BaseAddress 28R ETHIENTEET,

opb_gpio_1 #47Vy7 L CTA=a—% L, [Configure IP]Z R L TI/ZS0Y,

linx Platform Studio — G:/suzaku/fsz130 - [System Assembly Viewl]

[th File Edit “iew Project Hardware Softmare Device Configuration Debug Simulation Window Help =& X1

DPEHL I w e RN P MNBER MEC Act R e X B
T E E i % B m kq
ioh Area oOLL @ Filters

Project fpplications | [P Gatalog PMM = () Bus Interface () Ports () Addresses %voonnection Filters
[ Froeet | Aeplicatiors | I BEB °© : . .
<3 Mame Bus Connection | Direction | IP Tvpe IP Verzion
e <@microblaze_i microblaze 400.a
Mame Wersion Descrip sed_opb_v20 apb_v20 110c
finalog e B Imb 10 Imb_10 100
Bus <@d_lmb_10 Imb_w10 1002
Eusz Bridee <@zdram_controller mch_opb_sdram  1.00.a
Glock Gontrol or seoonzole_uart opb_uartlite 1006
Communication High-Speed s@zystem_timer opb_timer 1000
Communication Low-Speed -Dl.j_l\mbhijhram_.;f_cntll

Debug Pi_lmb_bram_if crtle 1w —a—

DMA s@zystem_intc Eﬁ) /71/—()( -+ ;&m ]"/‘
= General Purpose 1D qsysten!,memcun Conflgure IP %E*ﬂ

lopb_epio «@oph_gpio 0

Interrupt Control -»)del;ug_md opD_mc!r_n Ta
Memory Block >zpifla opb_sp! 1.00d
Memoary Cantraller =P 201 -
PGI \
Peripheral Controller

Processor sebram_block 0 L
Reszet Control <@memcon_bus_split Wiew TP Modifications (Chanee Log) &
Timer e, i View PDF Datasheet B
Utility ~dom_sdram_fb Browse HOL Sources.. 3

<@util bus_split 0 a
Driver: epio_v2 01 a 3
Legend
[OMaster () Slave Master/Slave Target < Ini Delete Instance
< > | T Svstem Assemble. | RIOGK NTAGRAM

10-45 Configure IP
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B LED % 1 D720 6T O T, NRAOMEIL 1 By MILET,

- opb_epio_1 : opb_epio ¥3 01 b

[HDLToggIe Names ] E Datazhest ] [{3 Restore ]

Uszer Syztem 1 GCjAZD

Comman

Channe! 1 15 2UALEnable Channel 2

Channe| 2
¢ GED WIGTHGEPID Data Bus Width
CINTERRUPT PRESENT Suppart Interrupt F
¢ USER JG CaBE Uzer ID for The MIF. Reset Resister |3 Er |

o] 4 l [ Cancel

10-46 /NABEDFRE

Channell Z#&$R L ., Bi-directional Z[FALSElICL TL7Z&VY,

=
- opb_epio_1 : opb_epio ¥3 01 b

FALSE |22 ®

Uszer | System

Caommion

- I
\@ 15 Bt Channel 1 i Bi-directional
Channel 2
£ ALL RPUTEChannel 1 is Tnput Only |FnL5E v|
© BOUT DEFAULTGhannel 1 Data Reset Value 0x00000000 |

& TRI DEFAUL T Channel 1 Data Tri-state Reset Ualue| OxEEEEEEEE |

| ok || Gancel

10-47 FOMGEFREE T
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System #7%#27Vv7L. [Base Address]. [High Address]|iZZNZNAEYTRL A% AL T, [OK]Z2U>2
LCKEEEN, AEY TR AL SUZAKU O AEY <7 T Free EEHEWNTHHEZAIZEN Y TET ("1.4 AEU~y
TR o ARVT RL AL C AR D > TODJE Al A CPU A3 L50T 572D I 2 KEFRIETT,
ZOMEMERIZIROHILTNDHIET, CPU Mo 7 238(E TEXHINTR0ET,

# 10-3 GPIO AEUTRLA
S7010, SZ030
SZ130

Base Address 0xFFFFA400 0xFOFFA400
High Address 0xFFFFASFF 0xFOFFA5FF

S7310, SZ410

i opb_gpio 1 : opb_epio ¥3 01 b

System #7 %277
‘y [H[]L Togele Mames ] [E Datazheet ] [@ Restore ]
User (| Svstem Base Address # A /)
Addresses
OPE 0 BASEARDRBase Address 0XFFFFR400 |
O HiGHADDRHigh Bddress OXFFFFR5FF| |
High Address = A7)

( (0] 4 ) Cancel

10-48 AEUTRL AHE

IP =27 OFEMZ VIO IEE, [Datasheet] 227V 7 L TLIESV Y, 7 —H 2 —MRRRSINET,
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TR~ xxXXXExxX

EXNAXNXEX

EREEEEEE

EXNXNXNX

LEEEE S ¥

. Toue Tomee ) (E booren)
—————

10-49 5 —ZT —rDOHLK

10.3.2.4. * Y2 v THER

Addresses Zi#®R L, opb_gpio_1 @ BaseAddress & High Address & Size (ZREV D2V WEGRL TL7ES
AN

- Xilinx Platform Studio — G:fsuzakufsz130 - [System Assembly Yiewl] |T”E|[§‘

[ts File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help
DPES N e RENENBER RS PR iwB  RERBR
tE EiBm B DG

I Project Information Area

(=1 X

e Filters

& C j
Project | Applications | IP Gatalog | @ O Bus Interface O Polfz () Addresses) [ Generate Addresses
@ Name Address e Address | High Address | Size Lock | IGache DCache Bu
=] = <#microblaze_i
MName Version Deszcri -..)t.:l_opb_v20
finalog [=-<i_lmb_10 ag
Bus (=) «<d_Imb_v10 Addl‘esses %1@*}{
Buz Bridee sesdram_controller
Clack Contral s»conzole uart
Communication High-Speed <»zyetem_timer
Gommunication Low-Speed <d_Imb_bram_if ontlr
Debue «i_Imb_bram_if_cntlr
DMA wazyetem_intc
[=)-General Purpoze 10 -J'Syslerr!_memcon

OPE Ge «opb_epio 0

«»debug_mdm N o =
Thterrupt Gantral ST )(JEU'?\/7 %{:ﬁ% HE
Memory Block EIEE
Memory Gaontroller <led_epio
PG B o=
Peripheral Gontroller S0PB 0xFFFFA400  OxFFFFASFF 512 || di|
Processor =] e
Reset Control =) «#memcon_bus_split
Titner = <#dom_14_multi
Utility (=) «@dcm_sdram_fb

[=)- <sutil_bug_split 0

S >
J 21| i System Assenbly. | BLOGK DIAGRAM

10-50 AEV~y 7R
10.3.2.5. EEOER
IP 27 ORRUSNA~DHFE DI ELZ L E T, External Ports 2887 5L, FPGA SMIME BEERTHIEN
TE, ENLSMINENE 512720 £,
Ports 2241 L. opb_gpio_1 DE% 27 LEINTLZ &N, GPIO_d_out ® Net D535 2w 74 %L Net

e AN THZERHKET, Net H T TH ROOTT A, Z2TENLE EANLTZEW, iz sy 4%
LEELET,
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@ Filters
_ () Bus Interfau: Addrezzes ['E'i‘[v Filters (Applied) “,ﬁ,\? Add External Part
MName Het Direction | Clazs Senzitivity | Ranee IP Type
+- =@ microblaze_i microblaz
+- «<d_opb_v20 opb_v20
+-=2i_mb_10 N Imb_10
#)- «@»d_lmb_w10 Ports 7’8@#—\' Imb_10
+- ~#sdram_controller mch_opb_
F- <@conzole_uart opb_uartl
5 w@zyatem_timer opb_timer
= «@»d_lmb_bram_if_chtlr Imb_bram
= =i_lmb_bram_if_cntlr Imb_bram
+- wayatem_intc opb_intc
+ ~@eyztem_memcon opb_emc
+-«#opb_gpio 0 opb_gpio
F- «@debug_mdm N
4 <epi flash 7V 7, nLE &R baE AJIL, EESHED
+- ~led_epio TpTEpTT
=) <opb_gpio_l opb_gpio
IFZINTG Trpt Mo Gonnection O INTERRUPT LEVEL _HIGH
GPIO IO Mo Cannection T [0S GRID_WIDTH-13]
GPIO_in i [0:4C GPIO_WIDTH-11]
GPIO d_out [0e6C GPIO WIDTH-11]
GPIOt_out [0:45 GPIO WIDTH-11]
GPIDZ_I0 Mo Connection 10 [0:45 GPIC WIDTH-13]
GPIOZ_in Mo Connection I [0:40 GPIO_WIDTH-11]
GPIOZ2_d_out Mo Gonnection O [0:45 GPIO WIDTH-11]
[T i Ma Cinnnectinn 0 [T GPTO TN H=1711 Evs

10-51 Net &4 AN

19— EnLE @ Net O3 %2 27070, S EIX Y %27y 7L, [Make Externall #84R L, #7227V~ L ChE
ESF TN,

@ Filters
@
= () Bus Interface (3) Portz () Addresses [E:_‘Iv Filters (Applied? ”,ﬂ,.a #Add External Port

MHet Ratee

Hame Direction | Clags Senzitivity

+ - «@conzole_uart

+] ~system_timer

- «d_{mb_bram_if_cntlr

<»i_lmb_bram_if_cntle

wrsystem_intc

~2zystem_memcon

«»opb_epio 0

~»debug_mdm

«»zpi_flazh

<»led _epio

«#opb_gpio_l
IPZINTC Irpt
GPID D

GPIC_in

Make External #338RL | feEIHE5

| -] ]

Mo Connection
Mo G

INTERRUPT LEVEL_HIGH
[0:C GPID WIDTH-13]
[0:4C_GPID_WIDTH-13]

LA s

GPID_d out

GPIO_t _out
GPIDZ 10
GPIDZ_in
GPIOZ_d_out
GPID2_t_out
«»bram_block 0

OBOOOCT & BOOT.JP & o
MAC INTERRUPT IN & |o

< memcon_buz_zplit
wrdom_14_multi
~2dcm_zdram_fb
wutil_buz_split 0

10-52 A\EME

5]

Bz 3

(045 _GPID WIDTH-1)]
(045 _GPID_WIDTH-1)]
(045 _GPID_WIDTH-1)]
[0:0C GPID WIDTH-13]
(040 _GPIO_WIDTH-13]
(045 _GPIO WIDTH-1)]
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External Ports ®E% 270y 7L CRIWTLZEW, External Ports (21X AT 2D H 119 D15 5N EHR
NTHET, ZoHZ Name:nLE_pin EW)E S0V EKRESN COD DA ERL TZEWY,

@, - Filters
[
= (3 Bus Interface (3) Portz () Addresses ['E:_’]v Filters (Applied) ][4},\? fidd External Port l

M Met | Direction  Glagz | Sensitivity | Range | IP Tvpe IP Y
(= i External Portz )
¢ clk_in CLK

I
S5 _Rst ars. 1
SDRAM CASn  SDR. O
SDRAM CASh 20 SDR. O
SDRAM MER S0R. O
SDRAMMER 20 SDR. O
SORAM_DCM S0R. O 03]
SDRAM Clk S0OR. O
SDRAM Clk 20 SDR. O
SDRAM_BASH  SDR. O
SDRAM_RASh 20 SDR. O
SDRAM_ADR SOR. O 0111
SDRAM_ADR 20 SDR. O 111
SDRAM_BarkAd. SDR. O [o1]
SDRAM_BarkAd. SDR. O [o1]
SDRAM_DO S5DR. IO [0:31]
SDRAM FEclk  SDR.I
COMNSOLE_RX CON. T
COMNSOLE_TH COMN. O
MEMCOMN WER  ME. O
MEMCGOM OEn  ME. O 0]
M E RGO M _Di) ME. IO [0:15]
MEMCOM_ADR. ME. © [24:30]
MAG IMTERRL. Ma. I INTER... LEWEL_LOw
MAC G3hn net_. O
SPLECK SPL. ID
SPLMISO SPL. ID
SPI_MOSI SPL. IO
SPLSS SPL. IO [00]
FPGA_RESET
BOOT_JP B nLE_pin ﬁiiﬁﬁéh“(b \60)%6E§E
i LED O [00]
nLE pin nLED 0 0]

10-53 E 4L H
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CZZETIATATANEREIT T ~T mhs 77 A/MIKBRSNE T, mhs 77 AV I3 N—RD =7 O E & Ll
95774/ TT, Project ¥7 %27, Project Files—MHS File: xps_proj.mhs 24 7 /27U 7L THHWT
<TEEWY,

5] 10-1 GPIO Z3BL7= mhs 7 7A/V

PARAMETER VERSION = 2.1.0

PORT clk in = clk in, DIR = I, SIGIS = CLK
PORT SYS Rst = SYS Rst, DIR = I

# g

PORT nLE pin = nlLE, DIR = O, VEC = [0:0] #/MNB~DOHIEFER

# g

BEGIN opb_gpio

PARAMETER INSTANCE = opb gpio 1 $AVAF AL, (Name DEZA)
PARAMETER HW VER = 3.01.b $N—Var

PARAMETER C_GPIO WIDTH = 1 #1 EYMIRE

PARAMETER C_IS BIDIR = 0 #GPIO_IO % Input ELTHEALARVDTO
PARAMETER C_BASEADDR = OxFFFFA400 #AEY <y 7D (BASE ADDRESS)
PARAMETER C_HIGHADDR = OxFFFFASFF #AEV~<y 7 DFRIE (HIGH ADDRESS)
BUS_INTERFACE SOPB = d_opb_v20 #OPB /R Tzt

PORT GPIO _d out = nLE #External Port ([ZHEft

END
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10.3.26. EVFH1 >

Project #7 %27V, UCF File: data/xps_proj.ucf % 7 /L 7V 7 L THHWTIIZSW, BV TH A BED
T AOVINHEET, B LED (D1) 2 54T SE 5720, FPGA 125 5&2EVY CTEF, JiFE External Ports @
nLE_pin ®EFD#55 T, Range N [0:0] L% ESN TV ELT, Range #iRELT-HA1E. NAEN 1 E YR T
nLE_pin<0>DOIHZFER L F7, ftik T&7=5[Filel—[Savel 227U/ L R7FL TEEUY,

#& 10-4 nLE_pin<0> > 7 ¥ 1

SZ010
97030 SZ130 SZ310 S7410
nLE_pin<0> B12 E12 L16 G2

- Xilinx Platform Studio - G:¥suzaku¥sz130-20070702¥xps proj.xmp — [xps_projucf]

[t File Edit Wiew Project Hardware Software Device Configuration Debue  Simulation Window Help =& X]
PN e RN MBER:HMAS:BEOIONIDEAEL DA RS
inedRiE X BRI E £ IE TEL A0 %
Project Information Area 104 Net MENCON DQ<S> LOC=M9 | IOSTANDARD = LVCMOS33: ~
4 Project ) Applications || IF Gataloe 105 HNet MEMCON DQ<4> LOC=N9 | IOSTANDARD = LVCMOS33;
106 HNet MEMCON DO<3> LOC=P9 | IOSTANDARD = LVCMOS33;
Platform ; 107 HNet MEMCON DQ<Z> LOC=RS | IOSTANDARD = LUCMOS33:
=-Froject Files ) 108 Net MEMCON DQ<1s LOC=VY | IOSTANDARD = LVCHMOS33;
MHS File: xps proj.mhs 109  Het MEMCOH DQ<O> LOC=NS | IOSTANDARD = LVCHMOS33;:
- L ZDS DIDLIEE . 110 HNet MEMCON DQ<15» LOC=R13 | IOSTANDARD = LVCMOS33:
111 Het MEMCON DQ<14> LOC=V13 | IOSTANDARD = LVCMOS33:
IrFt ommand Frie: elc/donninact | 392 Ner MEMCON DO<13> LOC=R1Z | ICSTANDARD = LVCMOS33:
Implementation Options File: ete/fastrl | 113 yeor wEmcow poeizs LOC=T1Z | IOSTANDARD = LVCHMOS33;
Biteen Options File: ete/biteen.ut 114 Net MEMCON DQ<11> LOC=V1Z | IOSTANDARD = LVCHOS33;
=1-Project Options 115 Net MEMCON DQ<10> LOC=N11 | IOSTANDARD = LVCMOS33;
Device: xc3s1200efe320-4 116 HNet MEMCON DQ<9> LOC=F11 | IOSTANDARD = LVCHMOS33;
Netlist Toplevel 117 HNet MEMCON DQ<8> LOC=R11 | IOSTANDARD = LVCHMOS33;
Implementation: %P3 (flow? 118  HNet MEMCON OEn<O> LOC=T14 | IOSTANDARD = LVCHMOS33;
HDL: WYHDL 119  Net MEMCON WEn LOC=P13 | IOSTANDARD = LVCHMOSS33:
Sim Modet BEHAVIORAL 120 HNet MAC INTERRUPT IN LOC=V14 | IOSTANDARD = LVCMOS3S;:
pteterencelbiles 121 HNet MAC CSn - LOC=412 | IOSTANDARD = LVCMOS33:
g- Lo Files : 122 Net BOOT JP LOC=FS | IOCSTANDARD = LVCMOS33:
£ Bl (Rt (Al 123 Met FPGL RESET EN LOC=E13 | IOSTANDARD = LVCMOS33;
124 Net SDRAN FE_clk LOC=BS | IOSTANDARD = LVCMOSE3:
125 HNet nLED<O> LOC=T3 | IOSTANDARD = LVCMOS33;
126
127 Net nLE_pin<O» LOC=E1Z | IOSTANDARD = LVCMOS33;
128
129 v
< on . N >
_ T YA EBRL
< > [@System Assembly Viewl
< >
Output Warning Error
GAPS [NUM [SCRL [Ln 1 Gal 1 [UGF [

10-54 GPIO(xps_proj.ucf)
10.3.2.7.IP O 7B EEFELH

1. IP =7 % SUZAKU OF 7 4/L MTIBHN
2. OPB /A2 Hss

3. KRR EL T

4. TRLAZHE

5. AHIE & Dz
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1033. %Y YR b, AT S LT 74 )L(Hard DH) {ERR
[Hardwarel—[Generate Netlist] B8 %27Uo27 LT FEV, Sy R ARMVERSHES,

« Xilinx Platform Studio - ©-¥-—_ 1 Y 120 = [System Assembly Viewl]

Debue  Simulation Window Help

EERM BB RMA R DA R4

B8 M Lid
nrge i KR |ET 2= | 4% 4 A 0N
I Project Inform. firea .‘;? Create or Import Peripheral.. @ Filters
IP Catalog Project Ap E Configure Coprocessor. .
——— Debug Configuration. [Hardware] —[Generate Netlist]
= Project Files Check and Wiew Core Licenses.. %‘E?R
MHS F.ilE xps_proj.mh: % Clean Metlist 12
Eg? E'Iej I B, Clean Bits B noPE dopb_v20
ile: dstasxps_pr - OFE domb 20
IMPAGT Gomnand il £ Olean Harduare u IGACHE_FSLIN N Comrection
Implementation Options File etc/fast TGAGHE FSL 0L No Gonneotion
Eiteen Options File: etc/biteenut DO AGHE FSL IN Mo Gonnection
& Froject Options DGAGHE_FSL_O. Mo Gonnection
Device: xc3s1200efe320-4 LGL microblaze HGL
F:‘::;e:?:;::i@s oL microblaze DXGL
v G @d_opb v20 opb 20 1100
" Pi_lmb_+10 Imb_10 1.00.a
Re'i'r:nbifilﬂi ZHAWORM 1 - @d_Inb_v10 Imb_v10 100a
& Log Files s zdram_controller mch_opb_sdram  1.00.a
5 ithesis Feport Files s@oonsole uart opb_uartlite 1.00b |
4 P s@cystem_timer opb_timer 1.00b
<d_Imb_bram_if_cntlr Imb_bram_if entlr 1.000
i_Imh_bram| 1.00b
s@paystem_int A — 100
by
spoyatem_me D7 ZJ 43’%71—\‘én5 200.a
s@opb_gpio 0 — 301k
Py & <»cpiflazh opb_zpi 1.00e w
< / > | [T System Aszembly Yiew! | BED
INFOQ:iMPACT: 580 - '1':Checking done pin ....done. fad
"1': Progrsmmed successfully.
Elapzed time = 1 sec.
Jf ¥#% BATCH CMD : quit
Done! =
A
| ¥

S Wiarnings Errors
Gienerate Netlis c

10-55 R R AMER

[Hardware]—[Generate Bitstream] IV LU TIREN, YIRT =T HE 20 bit 77 AV PRSI
F9, =TSR A FTOTREZ REL TATIEEN,

e . W

@ Filters

IP Catalog Project fp [ Configure Goprocessor.. @ (&) Bus Interface (O Ports () Addresses  |Bjw Connection Filters
Platform Debue Configuration... o Duc i Ip T i |

=-Project Files Check and ‘iew Core Licenses..

MHS File: xp= projmh Bis Gan Ketlist

[Hardware]—|[Generate Bitstream]

M35 File: xps_proj.mas >
UGF File: datas«ps pr @ Clean Bits %@#R
i Clean Hardware =
IMPACT Command Fif B H IG4CHEFSLIN Mo Connection
Implementation Options File etefast]
Bitzen Options File: ete/biteenut IGAGHE FEL0.. - No Gornection
Proiect Opti DCAGHE_FSLIN Mo Connection
- Project Optiona DGAGHE_FSLO.. No Gonnection
Dievice: xc3s1200efe320-4 -
Netlict TooLevel oL microblaze THGL
st Tophevs ool microblaze_DMGL
Implementation: XPS
= =d_opb_v20 opb_v20 110
HOL: VDL @i Inb 10 Ims 10 1004
Sim Model BEHAVIORAL e e - S
- »d_Imb_v10 Imb_10 1.00.a
= Reference Files
s@zdram_controller meh_opb_zdram 1.00.a
#-Log Files A m - ==

10-56 bit 771/ (Hard) {ER
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10.34. Y7 b T 7ERE
10.3.41. 54 735Y, FSA/IERE

[Softwarel—[Software Platform Settings] 8042707 L TLIEEW, 22 Cld 7 mtyih,
O0S. BLUIATTVDRRELAE LT HI LMK ET, Drivers 227V 5L, Driver D% iE
DERINET,

1BANL7Z opb_gpio @ Driver % generic (ZZH L, OK 227U 7L TLIZE0,

x Software Platform Settines

Processor Information

Processor Instance: | microblaze i

Software Platfd  Drivers Configuration:

03 and Librarie | peripheral H version Thstance Driver Wersion ~
Drivers Mttt it e e e
Interrupt Handl opb_uartlite 1.00b conzole_uart uartlite w 101.a

opb_timer 1.00b ayztem_timer tmrctr w 1.00b

Imb_bram_if cntlr 100k d_Imb bram_if cntl eneric  + 1.00a

Imb_bram_if cntle |1.00b ilmb bram if entlr [eeneric  + 1.00.a

opb_intc 100 avstem_intc e a100e

opb_v20 110e d_oph 20 generic v 100a

opb_emc 200.a swstem_memoon genericiv 1.00.a

opb_gpio 301h opb_gpio 0 esreric v 100a

opb_spi 1.00e spi_flash generic v 100a

onb enin S01h led znic ﬂwin W 211] 5 s

oph_gpio 301b opb_gpio1 Eeneric v 100a ] =

b )

Driver Parameters:

< QK : Gancel

10-57 GPIO Driver &€

TITHERELEARIT mss 77 AMIIKBEENE T, mss 77 AUITA T TVRRTARDOREL IR T A7 71
LT, Project #7 %2771, Project Files—MSS File: xps_proj.mss Z% 7 /27U 7L THWTIIZEN,
— & T OFIRNA ELHEMS R ETT,

#il 10-2 GPIO OFXEZIBILIZ mss 77 A /L

BEGIN DRIVER

PARAMETER DRIVER NAME = generic
PARAMETER DRIVER VER = 1.00.a
PARAMETER HW INSTANCE = opb gpio 1
END

ggﬂps Bug Fix

Software Platform Settings #2283 25&, MSS 77 A/WZLL FDOXHZRFR B3 AD , =7 =R HHZEnH0 E
o ZOFRITMEZRND T, BIFRL TS,

PARAMETER int handler = , int port = MAC INTERRUPT IN
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10.3.42. 54735, FSANRERK
Generate Libraries and Drivers®“% 27Uy 27 LT F&U),
TAT TR L IR ELE BB LT~ F 77 AV ERI0ET,

xparametaers.h # BV TL7Z XV, xparameters.h [ZIXT AT LD T KL A<y 7N EFRINET,
FIFERELTZ GPIO @ BASEADDR & HIGHADDR 23 H & CEFRSILTWET,

inx Platform Studio — G:¥suzaku¥sz130 — {G:¥suzaku¥sz130-20061114¥/microblaze | clude fxparameters_h)
[2 Eile Edit Miew Project Hardware Software Device Configuration Debue Simulation Window Help =)
EEO0IDR:DFAL AR e XREARHBEOR AN Pe-ARG w0 EX

iBRriE g EZ

2 ARRARNH

I 46 #%-Definitions for-peripheral SPI_FLASH #/ ~
1P Catalog Project | Applications | 47 fdefine -XPAR SPI_FLASH BASEADDE OxFFOOODOO
- 45 #fdefine - ¥PAR SPI FLAZH HIGHADDR OxFFOOOLFF
Software Projects ~ ag = = =
icAdd Software Application Project.. 5
mDefault: microblaze_i bootloop I /% Definitions for peripheral OPE_GPIO 1 */
[¥iDetault: microblaze_{xmdstub $define X¥PAR_OFE_GPIO 1_EAZEADDR OxFFFFi400
= umject: BBoot #define -XPAR _OFB_GPIO 1 HIGHADDR OxFFFFLSFF
=) Processor: microblaze i
55
Exagtable: G¥suzakulisz R e PR T e T T
= Ghmpiler Cptions 57
Linker Script: 58 f*-Definitions-for -driver TARTLITE  +/
Mode: EXECUTABLE 59 #define -¥PAR XUARTLITE MNUM TMSTANCES 1
tack Size: 60
61 #* -Definitions for-peripheral - CONSOLE TTART - */
xparameters.h 62 fdefine XPLR_CON3OLE UART_BASEADDR.0xFFFF2000
S ] Yoode¥mediume 63 #define -EPAR CONSOLE_UART HIGHADDR OxFFFFzOFF
%f& Tl P4 7L T code¥spic 64  #define ¥PAR_CONSOLE UART DEVICE_ID O
¥eodesrecc 65 #define -XPAR CONSOLE_UART BAUDRATE 115200
Fﬂlﬁ< code¥maine 66 #define XPAR_CONSOLE UART USE PARITY O
ode¥flashc &7 #define -XPAR CONSOLE_UART ODD_PARITY 1
=-Headers — 68 #define -XPAR CONSOLE_UART DATA BITS 5
code¥mediumh 62
code¥memmaph 7o
codetispih FL AR R AR AR AR AR AR AR AR AR R R AR R R AR R A AN AR AR AR R AR AR KA (W
code¥srech hd < | >
S | > [ESvstem Assembly Wiewl ‘ @ xparametersh
-~
Compiling cpu
Libraries generated in C:%suzakuisz130-20061114\microblaze i%liby directory
Running execs_generate for 03'es, Drivers and Libraries ...
LibGen Done.
Done!
v
< | >

Output Warnings Errors

CAPS [MUM [SCRL [Ln 113 Gol 1 [ 7™

10-58 xparameters.h
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103.5. 7 F) r—> 3 UiR&E

Hifh LED 26807 7V r—av Bk L £,

Applications #7 %2727 L TL7Z&, Add Software Application Project Z427U>71L .
Add Software Application Project #27VU>27L T FX\),

| % Xilinx Platform Studio — C:¥suzaku¥sz130 - [System Assembly Viewl]

(b File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help

® Filters
oLL © (@ Bus Interface (O Porte (O Addresses | e Connection Filters
me Bus Connection | IP Tvpe IP erzion

=t = 1 |aze_i microblaze 4000
are Application Project... lopb 0 opb_20 110
21 R + g0 Imb_10 1.00.a
ERAK
Procezzor: microblaze_i \ . . . N
Executable: C¥suzakubsz1an-2ooe1 4] 4527171 C, Add Software Application Project & 8&{R
Compiler Options 1T T T S T O =TT T T T L4 =1 e 19 g
Sources T T @i_Imb_bram_if_cntlr Imb_bram_if_cntl 1.00b
Headers - s@cyztem_intc opb_intc 1.00c
s@aystem_memcon opb_emc 200.a
<@opb_gpio 0 opb_gpio 30hb
<@zpi_flazh opb_spi 1.00e
<@»led_gpio opb_gpio 30hb
= «»apb_gpio_1 opb_gpio 30hb
SOPB d_opb w20
<@bram_block 0 bram_block 1.00.a
<»memcon_buz_split util_buz_split 100.a
<@dom_14_multi dem_module 1.00.a
<@dom_sdram_fb dem_module 1.00.a
<@util_bus_split 0 util_buz_split 1.00.a
<areset_cont 0 reset_cont 1.00.a
| * || [OhSystem fzsembly Viewl
console uart_wrapper (console uart) - Crisuzakulszl30-20061114%xps_proj.mhs line -
93 - Running X3T synthesis |
SysStem_timer wrapper (SyStem timer) - Cihysuzakulsz130-20061114% ®xps_proj.mwhs line
107 - Running X3T synthesis
a
< | >
Output | Warnings " Errors |
4 Ready )

10-59 77V —TalAERR
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TN S EBBEOT, TV —a07ay =7 O4 T2 AT LET, 22 TiT hello-led ELET,

SV I D& TN

Mote: Project Mame cannot have spaces.

Processor microblaze_i b |

[] Project iz an ELF-only Project
Choosze an ELF file.

| | Browze...

The ELF file iz azzumed to be generated outside KPS

g —

10-60 77V r—Tarnruy /M

Project : hello-led 2313k 230 F 9, Sources #4527V 7L A==2—0 Add New File #7U>27L T T3V,

[
| % Hilinx Platform Studio — G:¥suzaku¥sz130 — [System Assembly Viewl]

[ File Edit View Project Hardware Software Device Configuration Debue  Simulation Window Help
A ODDON:DAEHG OB 0 PRA:RBEOR R BR @A RS
BIEXRBRIEE

Filters
- ®
1P Gataloe " Praject | Applications | oL L @ Bug Interface (O Porte (O Addresses | EeConnection Filters
| Software Projects PMM Name Buz Connection | IP Type 1P Version
! icati i BEB s@microblaze_i microblaze 4000
(e Add Software Application Project.. . AL
1) Default: microblaze i bootloop otFI_opb_v2D opb_v20 1.10¢
ERAf . ) @i Imb_10 Imb_10 1.00.a
mDefault: microblaze_i_xmdstub F—
L sd_Imb_10 Imb 10 1.00.a
& m‘Pm]ect. BB?M . <@zdram_controller mch_opb_zdram  1.00.a
Processor: microblaze | = s@console_uart opb_uartlite 100k
Executable: G¥zuzakudsz130-20061114% @system timer opb_timer 100h
i) Compiler Optio <o Imb bram_if cntl Imb_bram_if_cntlr 1.00b
N <&i_|mb_bram_if cntl Imb_bram_if_cntlr 1000
o s@ayztem_intc opb_intc 1.00c
Miject: hello-led 2004
Processor. microbloze hello-led ® Sources % aots
Executable: C¥suzaku¥sz]130-20061114% < 1002
Compiler Options Eyy ‘)7L/’C7(:1““7%HZ'IL/\ 30b
R — : \ ante
Headers Add EX|St|ng Files.. Add NeW Flle...%yu ‘/7
<@bram_block 0 bram_block 1.00.a
) <@ memcon_busz_split util_buz_split 1.00.a
<@dom_14_multi dem_module 1.00.a
<@dom_sdram_fb dem_module 1.00.a
<@util bus_split 0 util_buz_split 1.00.a
<areset_cont_0 reset_cont 1.00.a
< | » || [ Svstem Assembly Viewl
d_lmb_w10_wrapper (d_lmb_w10) - C:hysuzaku\sz130-20061114\xps_proj.whs line 167 - ~
Running Z3T synthesis
SYSLEm WEmCOn WEapper (SyStem memcon) - C:ihsuzakulsz130-20061114% ®ps_proj.mhs
line 175 - Running E3T synthesis
v
< | >
Output | Warnings " Errors |
# Ready L

10-61 New File {ER%;

192 EDK OfELVA



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

TANE VB L AERR LT 7 42 2B TL S, ZZ2TlE hello-led SV 7 4V EZ2ERELET, 77 AL
£1Z main.c EAS L, BRFEIZ 27V 7L TRFE,

Source/Header File to create and add to Project

{#EF25A 0 Q) hello-led ) j . £ E2-
Bk {EoE 74 - S .
L% BT 4 SRR
TAR b
-y
T4 A
o 1% -
% main.c A7)
%A F9hI=D /
—
7 B iN: < |main.c ) ﬂ 4R 3
7 AEER (T |OJ"O++ Sources ook cpprooRo J FpAr)l

10-62 main.c ERK
Sources |Z main.c MERSNET, X T NIV 7L TT7 7 ANV EFINTIEE W,

| < Xilinx Platform Studio - G:¥suzaku¥sz130 ~ (C:/suzaku/s2130-20061114/hello-led/main.c) - [maincl  [o )(0)[X)
[ File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =& [X]
BB OO EG: @Elﬁi BeXRRENRNBORER R FecA RS
P O RIMXIBWIE EiE e TR . LR

Project Information Area

[

IP Catalog Project |P|pplic:ations |

Software Projects
e 1Add Software Application Project..
mDefault: microblaze_i_bootloop
MDefault: microblaze_ixmdztub
=¥ Project: BBoot
Proces=zor: microblaze_i
Executable: G¥suzaku¥zz1 30-20061114%microblaze |
Compiler Options
Sources
Headers
=¥ Project: hello-led
Processor: microblaze_i
Executable: G¥suzaku¥sz1 30-20061114%¥hello-led¥e
Compiler Cptionz

e e
Cifzuzakusz21 30-20061 114 he llo-led main.c >
Q T

main.c % 7 /V7V7

B |
[GSystem Assembly Wiewl | main.c |

|»

|

|

Low Level Synthesis *

|=

=z Cutput ‘Warnines Errors

Ready GAPS |[NUM | SCRL [Ln1 Gol 1 |G (

10-63 main.c Z <
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Hiff LED % 84795/ —Aa—R&5tik L7,

w Xilinx Platform Studio - C:¥suzaku¥sz130-20070702%¥xps proj.xmp - [main.c]

[h File Edit View Project Hardware 3Software Device Configuration Debue Simulation Window Help

inrdr iR BRIEEIEE Z2 S AR N

A i Y pRMNR BRI S REOONIDPPEL A RS

=(=1lE3

(=] X)

Praojec on Area

gjj= g £ #include "Hparsmeters.h™
Project | Applications |IP Catalog

int main(wvoid)

Software Projects ;

[c1Add Software Application Project..
m‘Default microblaze_i_bootloop
mDefault microblaze_ixmdstub

g
Proceszor: microblaze i

Executable: C¥suzaku¥sz130-2007070
Gompiler Options
Sources
Headers

= Project: hello-led

Proceszor: microblaze i
Executable: C¥suzaku¥sz130-2007070

Campiler Optiohz

= Sources

C:/suzaku/ 521 30-20070702/ he llo-
Headers

return 0O:
i

1
Z
3
4
5 *iwolatile unsigned long *)XPAR OPE_GFIO 1 BASEADDR = 0;
3
=
g

#include "xparameters.h"

int main(void)
{

*(volatile unsigned long *)XPAR_OPB_GPIO_1_BASEADDR = 0;
return O;

10-64 Hifa LED 54T Y —2%=—R(main.c)
FLIR CT&7=5[Filel = [Savel 38 IR L, RFL TEEW,
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Project : hello-led #4271 C, Mark to Initialize BRAMs #27U>27L T F&U,
F v /~—U03D%, Project : hello-led DD T A= 73 m&:/ﬁbbiﬁ‘o ZHU T hello-led 75 BRAM (Z4)
HEL L CHEAEND IRV ET,

| % Xilinx Platform Studio - G:¥suzaku¥sz130 — (G:/suzaku/sz130-20070208/hello-led/main.c} - [main.c] =|ead
(=I5 ]

BEODON:ODOPAEHL MR e PRMN BB ERMEDS @e X & &6

=,

. . s |

#include "xparaweters.h"

Software Projects
|c1Add Software Application Project..
m‘Default. microblaze_i_bootloop

BIRENDET =y I/~ —IPROE, EOT (7
DX~ =7 378<72%

mDefault: microblaze_i_xmdstub
=] mprnject: BBoot
Processar microblaze
Executsble®¥suzakudsz1 30-20070208%
pfMniler Options
# Sources
Headers
54 Project: hello-led
=) Processor: microblaze_ i
Generated Header: mi
Executable: G¥suzaku¥sz
Compiler Cptions

\cnm,nmm»—n

“

Set Compiler Optionz..
Mark to Initialize BRAMs
Build Project
GClean Project

Delete Project..

zak sz 30-200 Make Project I
Headers =

¥ Linker Script...
L

10-65 hello-led ZHEHZATP IOITHRE
418 BBoot("11.4.7 BBoot ffE"S NI FEIAL A,
Project : BBoot 2422 C, Mark to Initialize BRAMs 27Uy 7L T F&UY,
F v r~v—2 W% . Project : BBoot DRED T A=1278 BT ZE DY £,

Hilinx Platform Studio — G:¥suzaku¥sz130 - (C:/suzaku/sz130-20070208/hello-led/main.c} — [main.c]

[B Eile Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help

i BEIORNIDOAFAHL R e PRNRBER R ® i Aee X & & 58

‘X
BRIz €&
I Project Information Area
IP Gatalog Project m

S ARRNR DN

1 #include "xparsmeters.h'

O BIRShTORWE, Fay v — 2N,
| DT ATANIX =T B AND

=| =

I

Softmare Projects

r Default: microblaze_i bootloop
MDefault: microblaze_i_xmdstub

Processor: microblaze_i rT——T=Y
Executable: Ci¥suzakuisz130-200707| v EEARCRUUCIECNEIRGITE

Compiler Options Build Project
Glean Project

Heaths Delete Projs

= [iProject: hello=Ted Make Project hactive
=) Processor: microblaze i Generate Linker Script..
Generated Header microblaze i/ ”
Executable: C¥suzaku¥sz130-20070208%he!lo—le:
Compiler Options
=) Sources
C¥zuzaku¥sz] 30-20070208%helo-led¥ main.c
Headers

10-66 BBoot [T EZIAFERWIINIIEE
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10.3.51. Yo h—RU ) T FETE @@
S7310,S8Z410 DAV 1 —AI VT SO ENLIETT,
Project : hello-led #4727V >27L T, Set Compiler Options #27V>27L T T\,

ilinx Platform Studio - G:¥suzaku¥sz310 = {G:/suzakufsz310-20070208/hello-led/main.c} - [main.c] | |
B Eile Edit View Project Hardware Software Device Confieuration Debug Simulation Window Help =& I
B EDORIDPFPELAMEB 0y DPENIRNBEOR R DD R &

P

ZL 4% %% D

#include "xparsmeters.h™

IP Catalog Project Applications

1

Z

Software Projects i :'nt' ) EﬁU~‘ 7[/“()(»_ ‘—-*%Hj]\/

(e 1Add Software Application Project.. 5 > —Z N
&

* (V . . i D;
cfgDefailt PROL05  bootisop Set Comnviler Ovtions #2777
=] mPrn]ect: boot

Proceszsor: PDib8"
offle: G¥suzakusz10-20070

Set Gompiler Options...
ecutable: G¥auzakubszd10-2 ¥ Ma.rk o I|.1|t|allze BRANs
Build Project

Glean Project

=-Sources
Cr¥guzakuiész10-

Headers Make Project Inactive

Gienerate Linker Script..

I

10-67 Vo A—AZUTNRGE

Use Default Linker Script 5 =>Z7 L. Program Start Address {Z 0xFFFFC000 & A ;L C[OK]Z27V>2
LT F&W, 0xFFFFC000 (£ BRAM ® Base Address T, 7’27775 BRAM MOl ED IR ESIET,

- Set Compiler Options

Ciompiler Toals:

Debue and Optimization Pathz and Optionz

Application Mode
Executable HmdStub Gomdztub_peripheral @ not assiened?

Cutput ELF file

Esuzak sz 0-200701 7%hello-led¥executable elf|

Linker Script
[] Use Custam Linker Script

| | Browsze ..
SE Default Linker Script OXFFFFCOOO &]\jj
Program Start P.ddres< DxfffcO00 ; |
Stack Size | |
Heap Size | |

10-68 AX—FTRL A IE
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10.3.6. 77U r—>a VER

[Software]—[Build All User Applications] B 2 )y s LTSN, ISR EEIS
NE&ET TV r—ard7al I 08/ —ADFERmHFIAENET, =7 —NF L
executable.elf 73 "C:¥suzaku¥sz***-add_uart_gpio¥microblaze_i(ppc405-1)¥code" ?
TIZHR B30T,

atfo dio a a D-2006 4/hello-led/ma 3 m|
[B File Edit Wiew Project Hardw Device Configuration ug  Simulation Window Help =& X
cEH MO s A L B Eoftware Platform Settines.. oD B B 6 5B o A
iuman iE X G g Aszien Default Drivers 2% % I 3

ubg Gienerate Libraries and BSPs

IP Cataloe | Project | App\eations [c] Add Software Application Project.
fes\ Ewild Al User Applications

igmed - long - #) (OxFFFFA400) ) =0;
Flatform

=- Project Files
MHS File: xps_proj.mhs
M35 File: xps_proj.mss ﬁ?

Get Program Size

UGF File: data/xps_projuct
IMPAGT Command File: etc/dom| £ Clean Lbraries
Implementation Options File: etc] @ Clean Programs
Bitzen Options File: ete/biteenut 2 Glean Software

Device: xcds1200efe320-4

Netlizt: Toplevel 7235@#}{

= Praject Optians [Software]—[Build All User Applications]

Implementation: %P5
HOL: WHDL
Sim Model BEHAWVIORAL
=- Reference Files
- Log Files

10-69 elf 77 A /AERL

10.3.7. 7T S5 LT 74 JLIERL
N=RY =T TSI bit 77 ANVDINCT TV — s a A EEIABET,

[Device Configuration]—[Update Bitstream]5#4 271w 7L TEEW, bit 77 A L NVERKSILET,

« Xilinx Platform Studio - G:¥suzaku¥sz1Zu - [System Ass. =wbly Viewl]

BrBEE RS Awved W&
U |

BEODDR:DBERS

[ip File Edit View Project Hardware Soft Rimulation Window Help =& I

erface (O Ports (O Addresses | Hyw Gonnection Filters

Platform PMM |Nama \ Bus Connection | IP Type 1P Wersion

=-Project Files
M35 File: xps proj.mas

iMPAGT Command File: etc/dawnload

MHS File: xps projhs [Device Configuration]—[Update Bitstream]

UGF File: data/xps_projucf = %E*ﬁ

Implementation Options File: etc/fast i;:g:?;gt'g :2 ;::1:::;:::1'
i Pm?;ff’;)gfi‘;i”: File: sto/Sitesnut DGAGHE FSLIN Mo Conection
Device: xc3s1200efe320-4 DSAGHE FSLO.. N? Connection
Netlist: TopLevel THGL microblaze_THGL
Implementation: ¥PS DHGL microblaze_DHGL
HOL: WHOL =] -.)l.ﬂ_ODb_\QD opb_w20 110
Sim Modsl BEHAVIORAL ilmb 10 Imb 10 1002
= Reference Files <d_mb_v10 Imb 10 1.00.a
Lo Files <@zdram_controller mch_opb_sdram  1.00.a
Synthesis Report Files Qconsole_ttlart opb_uartlite 100k
Pazystem_timer opb_timer 100k
<d_Imb bram_if cntlr Imb_bram_if cntl 1.000
<@i_Imb_bram_if cntlr Imb_bram_if_cntlr 1.00b
@zystem_intc apb_intc 1.00c
Psystem_memoon opb_=mc 200a
b <opb gpio 0 opb_epio amkb

10-70 bit 77 A/AERE
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fg TIPS %72 ERROR 23C7zH

=7 —%EIEL#%., Update Bitstream <° Build All User Application #5793 %&, =7 —%{EIETXTh
WIEIR =T — N HAZENHY ET, & Az iX [Hardware] — [Clean Hardware] <° [Software] — [Clean
Softwarel#FZ{TL., 7V —2 L TAHATIZEN, 9FUNKZERHVET,

10.38.a>74FXal—3ay

bit 77 A% JTAG T 7 4¥ 2l —ar LEd, SUZAKU JP2 #3 a—h&t,
SUZAKU CONT (2# 7 u—R4r—7 V& L. LES/SW CONG6 |2 AC 74 7% 5V %4k
L. BEABALTES N,

By —Rr—7 L HEE

O OOOOOOOOOOOOOOOOOOOOOO
0000000000000000000000
LED | SW | R-SW 7SEG UARTCDNFIG
|0°00000000000000000E
©00000000000000000O0

RIRBA

= o[@[@]@]. ©

10-71 TxL 3D

—

||

R
it
48

198 EDK OfELVA



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

[Device Configuration]—[Download Bitstream]@8% 727 L TL7ZEW, /3 FE—R0 iIMPACT %4 L
T FPGA IZbit 77ANDBAL 74X 2l —a SNET,

atfo dio a a 0-add a ERID ode a a Ll
[ Eile Edit Miew Project Hardwars Softyffe [B TETE Cebus SifNgtion Window  Help L& |

DAREHL D inE @ of i 550 Undste Bitstream ] BoRes B WS X BREEE
PP E == 2. 8 94%' Download Bitstream

I = B Gensrsts Bystem AGE Fils =
Project ‘ Applications | IP Catalog g Froeram HaSMWU1dJ

Platform o : inr 1,4:
&-Project Files 83 unsigned int bootloader offset;
MHS File: xpe pro e oe
WSS Fils: s proj mss - . . . .
UGF Fil: data/ s e 2 | [Device Configuration]—[Download Bitstream]
iMPAGT Gommand File: ete/damnioad emd o .
Implementation Options File: ete/fast runtime.opt - i&jgj:j_\l
Biteen Options File: ete/biteenut &= =
- Project Options w0
Device: xods] 200eted20~4 -y i (is autoboot mode())
Netlist: Toplevel 52 second hoot Loader [boot loader offset) ;
Implsmentation: XPS - , - -
HDL: WHDL o
Sim Model: BEHAVIORAL a5 myprint (™ nrintr"BEOOT NAME " v BEOOT VERSION " (" TARGET CPU "jimir"):
&+-Reference Files a6 myprint ("Press 'z' or 'Z' for BBoot Menu.imir"; B
Loe Files o
Report Files ag forf{i = 0; i < 900000000; i++){}
EH if (¥Uartlite_wlsReceiveEmpty(XPAR_CONSOLE_UART BASEADDR]
100 second_boot loader [boot Loader_offset):
101
10z key = ger_char():
103 it (key == 'z' || key == 'Z'{
104 WYBrin ("Flease choose one of the following snd hir enter.ymyr");
105 WYBrin ("a: activate second stage bootloader |default]dmirT): -
< >
[System Assembly. | BLOCK DIAGRAM | [Bxpsproj | B) main |

INFO:iMPACT:2218 - Status register wvalues: ~
INFO:iMPACT - 0011 0111 1111 1000 0000 0000 0000 0000

INFO:iMPACT: 579 — '1': Cowpleted downloading bit file to device.

INFO:iMPACT: 580 - '1':iChecking done pin ....done.

'1': Programmed successfully.

Elapsed time = 2 sec.

/¢ *r% BATCH CHD : guit

Done!

Output | Wiarnings || Errors

Download Bitstream to the FPGA CAPS |NUM [SCRL [Ln 9 Gol 4 | PSF 7%

10-72 =7 4F 2l —Tav

B4 LED (D1) 3o 72TLxon ?

10-73 Hifa LED(D1) A4

79 2 ARVCEZIATDE AT, "C'¥suzaku¥sz***-add_uart_gpio¥implementation”” +/L 4 NIZ
download.bit 233K E23>TWAEDOT, ZNAE->T IV,
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10.3.9. ZE £ 018

ISE Ol L[FRIEE, D2, D3, D4 73J§9Lﬁﬁ’:ofb\iﬁ‘(82810 SZ410 TIXIFEALE NV EHA), EDK TZEXE AL
HALTZWEGE bitgen.ut 77 AV ETREL E T, 2212 UnusedPin O EEFLN T 52 LT, ML 434 & J
HZENHRET, T 74 TIOE T PullDown ISR ESNL TS, SUZAKU OF 74 /L N CIEAFEL T
WEH A, ZORTEZ PullUplZ 7528 T D2, D3, D4 13 567<720FE T, 7272, BEE U IHLEENH 1S T
WAHDIFHFY BUVVREETIX 2V T, 4 1a% D2, D3, D4 I 542 E&HETHILTRALL £,

— {etc/biteen.ut) — [biteen utl

g Xilinx Platform Studio — C:¥fpea¥sz130
[fh File Edit “iew Project Hardware Software Device Confieuration Debug Simulation Window Help
mE DO IDPRAL AN v RN RIBORiEE R
L wae & N R R IRREIE EEEE 2 S AR DR
Project Information Area 1 -g CclkPFin:PULLUP
—g - -TdoPin: PULLINONE
—g - M1Fin: PULLDOUW

2
3
= . 9 —g-DonePin: PULLUF
& Project Files 5  #-g StartUpClk:JTAGCLE
6
7
5

IP Catalog | Project | Applications

Platform

MHS F.lle: xpspro_].mhs —g- StartUpClk:CCLE
MSS File: xp=_proj.mss —g - MOPin:PULLUP
UGF File: datadxps projuct —g MZPin:PULLUP
iMPACT (?o‘mmand File: ete/download.emd 9 -g-ProgPin:PULLUP

| Spbianinblonaio fost runtite.opt 10  -g TekPin:PULLUP
Bitgen Cptions Flle etc/biteenut 11  -g-TdiPin:PULLIE

= Projec 12 -g TwsPin:PULLUP

Devi.c:e.: wcids] 200efe320-4 13 -g LCE cycle:NoUaic
Netlist: Toplevel 14 -g Security:NONE
Implementation: XPS 15 #-m

HOL: WHOL 16 - Persdistell

Sim Model: BEHAVIORAL )
—g - TnusedPin:PullDoun
= Reference Files :LEEG )
Loe Files K

Synthesis Feport Files
—-g UnserdPin:PullDown
< T ¥
[MhSystem Azsembly Wiewl mair.c | b

10-74 Bitgen A7 L al iR iE
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Add External Port 227V 5%& . External Ports [Z/E2 5 25BINELADT 3 DBIML TLZEW, Name (12
24724 i FR b L(ZZClE nLE2_pin, nLE3_pin, nLE4_pin &), Direction % O [Z#EL. Range |2

[0:0](Range [FXELRLLTHMNENERA,

net_vece EFLIRL TLZEVY, Net 12 net_vee EFtib 958 "IN H IS E7,

BRELIRD TG AIIE S T A T<O> I AT EFCiR L, Net 12

@ Filters

= () Buz Ihterface (&) Ports () Addresses ['E'i‘lv Filters {prlied}@.ﬁ.dd External Port T

MHame Mt Direction | Class | Senzitivity | Range | IP Tvpe
—|- = External Ports
clk_in clk_in I CLE
SY5_Rat SY5_Rat I
SORAM CGASn SDRAM.CASh_w O
SDRAM GASn 2o SDREAM CASHw O
SDORAM WER SORAMMWERw O
SORAMMWER 20 SDRAMMWEnw O
SORAR_DCM SORARM_DCM 0 [0:3]
SORAM Gk SORAR Gk _w 0
SORAM Gk 20 SDREAM Gk 0
SORAM_RASn SDRAM_RASh W O
SORAM_RASh 20 SDRAM_RASH W O
SORAM_ADR SORAM_ADRw O [0:11]
SORAM_ADR 2o SDRAM_ADRw O [m11]
SORAM_Bank&d.. SDRAM_Bank d. O [0:1]
SORAM_Bank&d.. SDRAM_Bankad. O [0:1]
SORAM_DC SORAM_DG ID [m:31]
SORAM_FE ol  SDRAMFBCcl I
COMSOLE_RX  CONSOLE_RX I
COMSOLE_TH COMSOLE_TH 0
MEMCOMN WER  MEMCONWER O
MEMCON_OEn  MEMCON_OER 0 [0:0]
MEMCON_DG) MEMCOMN_DG D [0:15]
MEMCON_ADR MEMCOM_ADR O [24:30]
MaAC INMTERRU. M&Z IMTERRUP.. I INTER.. LEWEL_LOw
MAC CSn net_gnd ]
SPLSCK SPLSCK ID
SPLMIE0 SPI_MI=0 o
SPI_MOST SPI_MOSI ID
SPLSS SPLSS ID [0:0]
FPGA_RESET_EM FPGA_RESET EM O
BOOT_JP BOOT_JP I
nLED nLED 0 [0:0]
nLE_pin nLE 0 [0:0]
nLEZ pin net_voe 0 [0:0]
nLE3 pin het_voo 0] [0:0]
nLE4 pir niet woo 0 [0:0]
10-75 EDK TOZEEE> DOALER
xps_proj.ucf ZBAZ BT AL ZIBRIL TEEW,
# 10-5 B 7Y A
SZ010
37030 SZ130 S7Z310 SZ410
nLE2_pin<0> C12 F12 L15 F2
nLE3_pin<0> D11 B11 Li14 F1
nLE4_pin<0> E11 All L13 E1l
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)& TIPS Flat View

LT D X723 R0 o> TSR LW E o722 83N TLEI D, 27V 7L TA=a—Z L T Flat View
DF = 7% THIL, TORRICETIENTEET,

Filters
() Buz Interface () Porte () Addresses |G Genel Flat View @%I\\/y%!ij—‘a—
Mame v IP Type IP Vet
FB v T =FFFF1000 0xFFFF10FF 256 O d_opb_w20
OFB v Dirsction :fff2000 Oefftf20£f 286 [ d_opb_+20
SOPE v IF Type <FFFF3000 0xFFFF30FF 256 | d_opb_+20
SOFB v 1P Version xFFFFCO00  0xFFFFGOFF 256 (| d_opb_w20
32m (|
COBTVEE Iy TAZa—F T | 2 O e
M E12 O  dopbven
S0OFB « High Address xFFFFA200  0xFFFFA3FF 8512 O d_opb_w20
SOPB v Size 3 FFEOOODO OxFFEOFFFF 64K [ d_opb_+20
SLME v Lock 00000000 0000071 fff 8K O d_Imb_10
SLMB v [Cache 00000000 00007 ff aK [ | i_lmb_10
v DCache u |
SOPE v Instance u O d_opb_+20

10-76 Flat View
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10.4. UART DiEN

UART #:EML. BRAM OFOT7 PV r— s NS E L L FAEFOFERE[ETEHY— 22
—RZBEMUET,

10.41. /\— K9 T 78&E
10.41.1.IP a7 MiEM

IP Catalog ®% 7 %2717, Communication Low-Speed ®H1(Z% 5 opb_uartlite # 4

IV 7L TA=a—%H L, Add IP Z384R L CTL7ZEV, opb_uartlite_0 2MBINSNVET,

- Xilinx Platform Studio - C:/suzaku/fsz130

— [System Assembly Viewl]

[t File Edit “iew Project Hardmare Software Device Configuration Debue Simulation Window Help =&
DARAL GOF e RBA BHBOR BRS P=ARe W AX BR =«
il B Ok
| ation frea x | OLL @ Filters
Project | Application: TP Catalog osgeg DuieTotoud Ports () Addresses  |Bje Connection Filters
& ] Bus Gonnection | Direction | 1P Type IP Version
(=] Opb—uartllte % microblaze 4005
Narme Wersion D¢l Eﬁu \)y LT}(:J_ 75: Hj l_/ opb_v20 110e
fAnaloe Imb_v10 1.00.a
~
Bus %E Imb_10 1002
Bus Bridee Add IP %L?R mch_apb_.sdram 1002
Glack Gontral opb,u.artllte 1.00b
Gommunication High-Speed wpayztem timer opb_timer 1.00b
= Gommunication Low-= <d_Imb bram_if cntlr Imb_bram_if cntlr 1000
0L 1m4d OPE IG Qiilmb,bra.m,d,cmtlr \me.Jram,if,cntIH nob
Smm G
opb,spi 1004 OPB SP1 Inter :U:b e = '
opb_uart16550 1.00d OPB UART (1 . : NN
| il : el TP 27 (opb_uartlite_0) 2B MNE 5
opb_uartlite fdd IP <»zpi_flasl
iew MPD! <»led_gpio UDD_ED!D o
iew IF Modificati ©h L opb_gpio 301.b
e edifications neS «oph_uartlite 0 oph_uartlite 1.00b
Wiew PDF Datashest - 5 ek 1005
< memcon_bus_split util_bus_split 1008
Memary Gontroller wadom_1d_multi dem_module 1008
PCT <rdem_sdram_fh dem_module 1004
Peripheral Gontraller <util bus_split 0 util_bus_split 100.a
Processor
Rezet Contral Legend
Eltmlir : O Master ) Slave Master/Slave Target < Initiator Q) Connected () Unconnected
[+ ity —
< | > [ System Azsembly.. | BLOGK DIAGRAM =pE_proj main
INFO:iMPACT:579 - '1': Completed downloading bit file to dewvice. ~
INFO:iMPACT:580 - '1':Checking done pin ....done.
'1': Programmed successfully.
Elapsed time 2 zec.
/4 %% BATCH CHMD : gquit
Done !
izzigned Driver uartlite 1.0l1.a for instance oph_uartlite_0
opb_uartlite_0 has been added to the project
v
< >
| Output | Warnings | Errors
Ready s

10-77 opb_uartlite ®iENN
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10.4.1.2. OPB /AR [Z {8

Bus Interface #3411 . opb_uartlite_ 0 DD ALE V27 L TLEEW, O - @

3L T OPB AR |CHES L E T,

- Xilinx Platfor m Studio — G:/suzaku/sz130

im B O

Froject Applications | IP Catalog
®
(=
MName
fnalog
Bus
Buz Bridze
Clock Gontrol
Communication High-Speed
= Cammunication Low-Speed

Wergion Description

[} opb_iic 1014d OPB I Interf
opb_spi 1.00c QPE SPI Inter
opb_spi 1.00d OPB SPI Inter

OPB UART {1

General Purpoge IO
Interrupt Gontrol
Memory Block
Memary Gontroller
PCI

Peripheral Contraller
Processar

Reset Gontrol

Timer

- [System Assembly Viewl]

[t File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Windol

D2EALG At v RREM:RBER %R 4

Bus Interface %3

moo

Ports (O Addresses | Egw Connection Filters

S_ (%) Bus Interface
El

<@odram _controller

s@conzale_uart

@system_timer

<d_|mb_bram_if_cnt

i_lmb_bram_if_cntlr

Bus Gonnection | Direction | IP Type IP Wersion
microblaze 400.a
opb_wal 110
Imb 10 1.00a
Imb w10 1.00a
mch_opb_sdram  1.00a
opb_uartlite 1.00b
opb_timer 1.00b

3 Imb_bram_it_cntl 1.000

Imb_bram_it_cntl 1.000

@

V\

Legend

s@aystem_intc opb_inte 1.00c
s satem_me moon opb_emc 200a
s@opb_egpio 0 opb_epio amkb
@rdebug_mdm opb_mdm 2004
@s=pi_flash opb_spi 1.00d
»led_epio opb_gpio 30k
<@opb_gpio_1 opb_epio a0b
(=) ~#oph_uartlite 0 opb_uartlite 1.00b
SOPB d_oph_v20
bram_block 1004
util bus_split 1.00a
E 3‘1’5_’79 77 (O | dom_module 100
- - dem_maodule 1.00.a
<util_bus_split 0 util bus_split 1.00.a

& il [OMaster {)Slave = Master/Slave = Target < Initiator () Connected () Unconnected
e ¥
< 3 || [ System hssenbly. | BLOGK DIAGRAM | [2)xps proj main
N S ks
10-78 OPB /N R|Z#zt

10.4.1.3.IP a7 DHRE

opb_uartlite_0 Z427Vy 7L TA==2—% L. Configure IP Zi#RL T2V,

suzakussz130

x Platform Studio

— [System #Assembly Viewl]

D2 HS i BEio ey 2Bk
L=l =]

Project | Applications | IP Gatalog

Platform
= Project Files
MHS File: xpe_proj.mhs
MSS File: xps_projmss
UGF File: datasps projuct
IMPACT Command File: ete/download.cmd
Implementation Options File: etc/fast runtimeopt
Bitesn Options Fils: ete/bitgenut
= Project Options
Device: xc3s1200s1e320-4
Metlizt: Toplevel
Implementation: XP3
HOL WHDL
Sim Model BEHAVIDRAL
= Reference Files
# Log Files
Report Files

(b Eile Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help

[=IEF
MBER:EE G DA R MB AEXBE €L
OLL @ Fiters
P MM o @ Buslterface O Ports (O Addresses | Ee Cornection Filters
BBB =
MName Bus Connection | Direction | IP Twpe IP Werzion
<@ microblaze_i microblaze 4004
<@d_opb_w20 opb_v20 110
. @i_lmb_10 Imb_e10 1.00a
»d_lmb_w10 Imb_e10 1.00a
<@sdram_controller mch_opb_sdram  1.00a
o s@conzale_uart opb_uartlite 1.00b
@system_timer opb_timer 1.00b
<d_Imb_bram_if_cntlr
i_lmb_bram_if_cntlr N — -
F7Vy 7L TA=a—% ML,

s@aystem_intc

Configure IP &R

/

opb_spi 1.00d

\

<& memcon_bus_split
dom_14_multi
wpdom_sdre

<@util_bus_split 0

opb_epio

d_opb w20
Wigw MPD

Wiew IP Modifications (Chanee Log
Wiew PDF Datashes
Bhse HOL Sources.

Legend

O Master () Slave

Master/Slave

| [ System Assembly. | BLOGK DIAGRAM

Target < Initiat

Driver: uartlite »1 01 _a

Delete Istance

xps_pro] [ main

10-79 Configure IP

204

EDK D {#ELVA



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

PLFOBREIZLTIEE N,

-UART Lite Baud Rate 115200
*Number of Data Bits in a Serial Frame 8

+Use Parity FALSE
- Parity Type ODD

 opb uartlite 0 : opb uartlite ¥1 00 b

User | Swetem N

Al

¢ B4U0R4 TEJART Lite Baud Rate

224 T BirEHumber of Data Bitz in a Seria
Frame

0 USE PARITY Uze Parity

o QR PARTY Parity Type /

10-80 UART iR ELEH
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[System]#~7%2Uv 7L, [Base Address]. [High Address|iZ AJJLTLIZEW, AT RL AL SUZAKU ©
AEY~v 7T Free b ENTHHEZAIZEN Y TES,
("1.4 AEV~v7"HMR)

7 10-6 UART AEUTFLA

SZ010, SZ030
SZ130
Base Address 0xFFFFA600 0xFOFFA600

High Address 0xFFFFAG6FF 0xFOFFAG6FF

SZ310. SZ410

 opb_uartlite 0 : opb uartlite v1 00 b

System #7 %27 [HDL Toeele Names | [E Datazhest ] [<Z2 Restare |
lzer q System b
Base Address # A\ /)
Addresses
OFB 0} BASEADGR Baze Address 0xFFFFAG00 |
@ HigHADBRHigh Address 0XFFEFR6FF |
High Address = A7)
[9]4 l [ Cancel

10-81 AEVTRLARE
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OPB %#2Uv7L. [OPB Clock FrequencyliZZ vy 744 A 1L T, [OK]Z27V > 7L TLTESW,

7 10-7 OPB Clock Frequency

SZ010. SZ030
97130 SZ310 S7410
OPB Clock Frequency 51609600Hz 66355200Hz 87500000Hz

i

% opb_uartlite 0 : opb uartlite ¥1 00 b

[HDLTDggIe MNames ] E Datazheet ] [{g Restare ]

Uzer | System

Addresses
GreD © 0P8R DWIDTHOPE Data Bus Width az
¢ 58 ARIGTHOFE Addrezs Bus a7
Width
0 CLR FREROFE Clock Frequency ' 516!]96!]0*{2 35
\‘ r/
oy JE AN T)

a4 Cancel

B3

10-82 vy /B DRE
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10.41.4. * VYT v TR
Addresses Z#R L, opb_uartlite_0 ® BaseAddress & High Address & Size [ZE W20 ifERE L TL
=Y AN

@ Filters
@ (O Bus Interface () Port

¢ (+) Addresses Y Generate Addresses l

Mame fiddress  Bgse Addresz  High Address  Size Lock  IZache  DZache  Bus Connect
+- == microblaze_i
# <d.opb w20 Addresses %R
<i_lmb_10
«d_lmb_ w10
«@adram_controller
<rconzole_uart
wrzyvetem_timer
«@d_Imb_bram_if_cntlr
«i_Imb_bram_if cntlr
wraystem_intc
wasystem_memooh
~#opb_gpio 0
wrdebug_mdm
~»zpi_flazh
> ed epio AEY 2o T R
~»opb_gpio_1 /
«opb_uartlite 0
SOPE 0xFFFFAGO0  OxFFFFASFF 256 [0 d_opb_ w20
= «bram_block 0
-]« memcan_bus_split
= «@dom_T4_multi
-] «gdcm_sdram_fb
= «@util_bug_split 0

8 = I B R 8

<
[h System Azsembly.. BLOCK DIAGRAM

10-83 AEV~ 7R
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10.4.1.5. EBDEH

Ports Zi8RL T7ZEW, opb_uartlite_0 @ RX & TX @ Net |24 Rija D), D% Make External &5 R
L CHEEL TLEENY,

External Ports {215 5 D EFRSAIVTODMEGRL TTEEWY,

@ Filters
= () Bus Interfau: fddrezzes [?E‘Iv Filters (Applied) Hd}l'.‘ &dd External Port
Mame Met Direction | Glass  Sensitivity | Range | [P Twpe
SPI_MISO SPI_MIS0 10
SPI_MOSEI SPI_MOSI I0
SPLES SPI3S 10 [0:a]
FPGA_RESET EN FPGA_RESETEM O
BOOT_JP BOOT_JP I
nLED nLED 0 [0a]
nLE pir nLE 0 [0a]
nLEZ pin net_voo 0 [0:0]
nLE3_pin net_veo 0 [0:0]
5 i et v 0] [0:0]
CONSOLE_R¥Z pin \GONSOLE_Rx2 I
CONSOLE_THZ pin” GONSOLE TH2 0
+- “@microblaee. icrobla:
+- «o»d_oph 20 CONSOLE_RX2_pin, CONSOLE_TX2_pin |pb w20
- <i_Imb_¥10 DIEFIITCNDDE TR mb_10
- =d_Imb 10 rmb_v10
+- «@adram_controller mich_opb
+ wpconsole_uart opb_uartl
¥ wmavatem_timer opb_time
+-wed_|Imb_bram_if_chtlr Imb_brary
+- =i_lmb_bram_if_cntlr Imb_brar
+- wsyztem_intc %, ﬁﬁéj]\j} L. HEE opb_intz
+ -..isystem_memc:nn CONSOLE_RX? pr_emp
+-<@opb_epio 0 opb_egpio
- <@=pi_flash CONSOLE_TX2 opb_zpi
+- “#led_gpio l opb_gpio
¥ <»oph_gpio 1 Make External #3&&R L | #EE opb_epio
- «#opb_uartlite 0 opb_uartl
Interrupt lmakmeadion IMTER.. EDGE_RISL.
RK
TH CIMNSOLE THZ
—I-«@bram block 0 bram blo
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104.1.6. EV7HA1 >
Project #7 %27V 7L, UCF 77 A NVERE, 27 2 A BIIL , ARAFLTLIEEW,

# 10-8 CONSOLE > 7H%A1

SZ010
S7030 SZ130 SZ310 SZ410
CONSOLE_RX2_pin B4 M3 F13 P4
CONSOLE_TX2_pin A3 M6 E13 E15
Hilinx Platform Studio — C:¥suzaku¥sz130-20070702%¥xps proj.xmp — [xps_projucf*]
[E] File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help (=& ]
I ooy DRERAREBEOR:ER L BB DPEL @A RS
iunE i EXIBERE EIE TEL A% DK
Proient Information frea 103 Net MEMCCN DQ<O> LOC=Ng | IOSTANDARD = LVCMOS3E; ~
@ dpplications || IP Gatalos 110  Net MEMCOM DQ<15> LOC=R13 | IOSTANDARD = LVCMOS33;
o 111 Net MEMCON DQ<l14: LOC=W13 | IOSTANDARD = LVCMOS3E:
atiorm : 11z  Net MEMCOM DQ<13> LOC=R12 | IOSTANDARD = LWCMOS33:
- Project F_"'?S _ 113 Net MEMCON DQ<12: LOC=T1z | IOSTANDARD = LVCMOS33;
LS F_"e.' #pz projmhs 114 Net MEMCON DQ<11> LoC=vV1z | IOSTANDARD = LWCMOS33;
SxD 115 Net HMEMCON DQ<10> LOC=N11 | IOSTANDARD = LVCMOS33:
- : rl 116 Net MEMCON DQ<9> LOC=P11 | IOSTANDARD = LVCMOS33:
iMPACT Gommand File: EFC_dDW;'Dad" 117 Net MEMCON DQ<S> LOC=R11 | IOSTANDARD = LVCHMOSS3:
et o O_Dt_'D”SE_'B' stoffastil | 115 Ner MEMCON 0En<O> LOC=T14 | IOSTANDARD = LWCHOS33;
EiteenlSntionslhilcctciteantt 119 HNet MENCCH WEn LOC=P13 | IOSTANDARD = LVCMOZ33;
Sl G 120 Net MAC INTERRUPT IN LOC=¥14 | IOSTANDARD = LWCHOS33;
De‘”,ce_' xc3s1200efe320-4 121 Net MAC CSn LOC=A412Z | ICSTANDARD = LVCHMOS33;:
Netlist TUDL_E"?' e 12z Net BOOT JF LOC=F5 | IOSTAMNDARD = LVCHMOSS3:
Imp'_eme”ta“m B8 @il 123 Net FPGL_RESET EN LOC=E13 | IOSTANDARD = LWCMOS33:
HDL VHD!‘ 124 Net ZDRAM FB clk LOC=B2 | IOSTANDARD = LVCMOS33;
Sim Model BEHAVIORAL 125 Net nLED<O> LOC=T3 | IOSTAMNDARD = LVCMOS33;
-I-Reference Files 126
+-Log Files . =
: : 127 Net nLE pin<O> LoC=E1d | o, P B:
£ St (Repert (s 128 Net nLEZ pin<0> toc=r1d EV T AEBRE Ok,
123 Net nLE3 pin<0> LOC=E11 B
130 Net nLE4 pin<O> LOC=411 | JOSTANDARD = LVCMOS33:
131
13z Net CONSOLE RXZ pin Loc=M3 % | IOSTANDARD = LVCMOS33;
133 Net CONSOLE_TXZ pin LOC=ME | IOSTANDARD = LVCMOS33;
134 v
< ¥
< > [ThSystem Azzembly Viewl xps_projuctt main.c
Elapsed time = 1 sec. ~
Dane !

W
< >
COutput Warking Error

CAPS [NUM [SGRL [Ln 133 Col 60 [UGF [

10-85 UART(xps_prj.ucf)

104.2. *ry FJR b, BT S LT 74 )L(Hard DH) 1ERE
[Hardwarel —[Generate Netlist] 58 %27Us 7L T TSV, o NARMMVAERSHET,
[Hardware] —[Generate Bitstreaml] 7V 7L TC RSN, VI =T7 25 720 bit 7
TANDPERSNET, =7—DNHESEIE. AETOLEA REL TATIZSN,
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104.3. Y7 b T 7ERE
10.4.31. 54735Y, FSA/IERE
[Softwarel—[Software Platform Settings] #0717 L CL72E0N,
IBNL7= opb_uartlite @ Driver % generic IZZF L, OK Z27Vy 7L TLIZEW,

s Software Platform Settines

Processor Information

Proceszor hetance: | microblaze i

Software Platfo  Drivers Gonfiguration:
03 and Librarie

Peripheral Ht version Ihstance Drriver \ergion fad
Drivers B — B IR | Mt
Interrupt Hardl opb_timer 100k eystem_timer tmrctr + 1.00hb

Imb_bram_if cntle1.000 d_Imb_bram_if_chtl |generic + 1.00a

Imb_bram_if cntlr 1000 iImb_bram_if cntl [eeneric v 1.00a

opb_intc 100 system_intc ite e 100c

opb_v20 110 d_oph_v20 Eeneric v 100a

opb_emec 200.a system_memcon genericiv 1.00a

opb_gpio a0 opb_gpio 0 generic v 1.00a

opb_spi 100 spi_flash generic v 100a

opb_gpio 30b led_gpio Epio w|20a w

iR 201k aab g Ricel i o0
J

Driver Parameters:

I OK l ’ Cancel

10-86 UART Driver &
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104.32. 547351, FSANRERK
Generate Libraries and Drivers®“% 27Uy 27 LT F&U),
TAT TV 2 IR B TEFR LT~ X T 7 ANV LR ET,

xparametaers.h # BV TL7Z XV, xparameters.h [ZIXT AT LD T KL A<y 7N EFRINET,
FIEEFRE L2 UART @ BASEADDR & HIGHADDR & HE CEZRIINTWET,

5] 10-3 xparameters.h DEFZEDH

/* Definitions for peripheral OPB_UARTLITE_O */
#define XPAR_OPB_UARTLITE_O_BASEADDR OxFFFFA600
#define XPAR_OPB_UARTLITE_O_HIGHADDR OxFFFFAGFF

VI =TT D7 7 A 1ECri¥suzaku¥sz***-add_uart_gpio¥microblaze_i(ppc405_1)”D FIZIXH B
T, ZOT7HVH O F D "¥include¥xuartlite_Lh"Z BV CTL72EW, UART 252D CTEXHBEE N E TR
TWET, LN OBEEEEWET,

5] 10-4 xuartlite Lh IZEFRINTWHEEE

/* ZIE FIFO DT—32DHEEEFIVITH */
#define XUartLite_mIsReceiveEmpty(BaseAddress) ¥
((XUartLite_mGetStatusReg((BaseAddress)) & XUL_SR_RX_FIFO_VALID_DATA) I= ¥
XUL_SR_RX_FIFO_VALID_DATA)

/* i#4E FIFO IZ 1Byte 3 Write 9% */
void XUartLite_SendByte(Xuint32 BaseAddress, Xuint8 Data);

/* %2{g FIFO OT—%% 1Byte 4 Read % */
Xuint8 XUartLite_RecvByte(Xuint32 BaseAddress);
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1044. 7 T r—2 3 ViR

Applications #7 %27V 7L, JIZEVERK LT hello-led @ main.c BV T7ESVY,
uartlite D~y 77 ANV DEFEBMNL, JLlTEFEN-H@ LED & 54795 CAHEL. Z(E
LT HEDOFEERETHa—REBML, SRIFLTLTES D,

- Xilinx Platform Studio — C:¥suzaku¥sz130-20070702¥xps proj.xmp — [main.c]

[3 Eile Edit View Project Hardware Software Device Configuration Debus Simulation Window Help

CEX

EEAN

=& [X]

IBRIiE £ i€ =

PN oo i DREAREBEOR RS R EODONIDRES
L ARBARDH

P e B R 4 iU de X

N LT

Sources
Headers
=¥ Project: hello-led

Processor: microblaze i
Executable: Ci¥suzaku¥ez1 30-20070702%he lo-ledy

Compiler Options

= Sources

Cifsuzaku/sz130-20070702/hello-led/ maine

Headers

I Froject Information Area 1  #include "xparsmeters.h"
Project | Applications atalos 2 #linclude "xuartlite l.h"
" 3 int main(wvoid)

Software Projects g4
[ 1Add Software Application Project.. 5 while (1] {
[ Defautt: micrablaze i bootlaop & while (fUartlite_mIsReceiveEmpty (XPAR_OPE_UARTLITE_O_BASEADDR));
mDefault: microblaze_i_xmdstub 7 XUarclite_ZendByte (XPAR_OPE_UALRTLITE 0O_EBALZELDLR,

= mProject: BBoot =} (¥uint8) EUarclite RecvEyte (XPAR OPB_UARTLITE 0_BASEADDR)):
Processor: microblaze_i 9 ¥

Executable: O-¥S?iﬂw_ microblaz 10 return 0:

Compi tinns > 11 }l

#include "xparameters.h" /
#include "xuartlite_I.h"
int main(void)
{
while (1) {
while(XUartLite_mIsReceiveEmpty(XPAR_OPB_UARTLITE_0_BASEADDR));
XUartLite_SendByte(XPAR_OPB_UARTLITE_0_BASEADDR,
(Xuint8)XUartLite_RecvByte(XPAR_OPB_UARTLITE_O0_BASEADDR));
)

return O;

b

10-87 ¥Z{EY—A=a—RiBEN(main.c)
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104.5. 7 ) r—> 3 VER

[Software]—[Build All User Applications]é Z Vo7 LT REN, v AT R EEIS,
KIT NI =T TIVr—arO7al I V—AORENGAAENET, =T7—072Fh
IZ executable.elf 23k B30 Ed,

10.4.6. AT S5 LT 74 JLIEEL

IN=RY =T T bit 77 AV DRI TR =T 2 EZIARET,

[Device Configuration]—[Update Bitstreamlt4 217 LTS, bit 77 AL HERL
INFT, TN TELREIEWAEEL TH O Update Bitstream]z 271271 TL7ZE0Y, bit
774 V1% download.bit £V )4 FIC Ci¥suzaku¥sz***-
add_uart_gpio¥implementation””7 4/ % (ZHiK LR ET,

— (C:¥¥suzaku¥suzaku-s-20060626¥code¥main_c) — [main_cl

ce Configuration Debug  Simulation Window Help
MR BER RS Db W&
W ® B OER

1 =1 . ~
82  int mainivd Update Bitstream
53 {
a4 int i,3:
85 unsigned int hootloader offset;
86 char key:
57
58 LED_GPIO(LED OFF):
59 bootloader offset = BOOTLOADER OFFSET SPI;
e a0
a1 (¥ ({wolatile unsigned long *) (0xFFFFAL400)) = 0O;
9z
1l 93 while (1) {

10-88 bit 77 AV DERL

104.7.3>74Fal—>3ay

VT NWVBERY 7 N =T %3 BT, DU VIEBE DR EEIT-> TSN, ("5.2 Y UT VEBEY 7Ry =7"
)

SUZAKU JP2 #<a—hL ., SUZAKU CON7 |[ZX 7 a—R A7 —7 )L a2 L TLTE S0,

LED/SW CON7 |23 VT A —T7 N EHR L TN,

512 LED/SW CONG6 |Z AC 7 7% 5V Z45Eki L, BIRAEAL TEEWN,

By —Rr—7 L HEE

JP2 T a—F

ST A —T VR

000000000000000000C
©000000000000000000O0O0O

LED | SW | R-SW 7SEG UART|CONFIG
000000000000000000[00 O
000000000000000000 -—

-

RIHBRA ]

= o[@][@][@]. oF

X 10-89 Ty /DR TELE

O

o 0
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[Device Configuration]—[Download Bitstream]@8% 7V 7 LTS, /3y FE—RD iIMPACT % L
TFPGA 2 bit 77 AL ar 7 4Falb—ardnEd,

X —IR—RABMNLFEEATHIAATLIEIWN, FTBIAATE XFENEOFFEEFEIN Ty Y —/MIZERINE

K
I Tera Term — COMI VT adeefghle' :
3 stup  Control  Windom

abcdefzhilk > V ~

ZEVEXFEENFIERE

1

abcdefghijk- -

F—Hh—F

10-90 V7 IVidfE EhERERR
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11. Ay k<> 2D 7 % CPU THIET S

ZIBITER, Ay b ARV ET, 9. FPGA AP Aoy~ UEUWECIES 7RI A LikiEL T2 T
\ZLC, SUZAKU OF 7 4/VEDRIEEIZE e L, Ay b~ 2B B F9, (EETIAIZLL Fo#@E) T3,

OPBAVA—7J1—2ALd7 - . .
OPBA{YA—J1—2% SECETELERE = = B {EIPO7%SUZAKUD) BBootlcY—20— k% 2RYbI Y
#3 — 03 —y CEELBEPYE o TsoribcsTs [ EmT3 o I

11-1 ARy b= U ~DIEDY

f+)& CD-ROM D ¥suzaku¥fpga_proj¥x.x¥sz***¥sz***-yyyymmdd.zip %/ —RF T 4 AZ|ZBBHL TL7EE
VW, ZZTHEHEREBOT7 4V 2 %7Ci¥suzaku”D FlZabe — LU TEELZHED £,

’Ci¥suzaku¥sz***- yyyymmdd”®H D”xps_proj.xmp”a¥ 7 7V LU TRV TLIZEWY,
Xilinx Platform Studio 23 2&Eh L, SUZAKU OF 7 4/VRABHEET,

Zay k= DT X "opb_silO0u"EVWHA BT FRIOIHZERUYEL £,

opb_sil00u SEG
4 ~\ nSEL
nLE @
opb_sil00u.vhd | /_/ /_/ /_/
" gu, L1/,
nCODE e
o|O] O] O] |3
w
@ user_logic.vhd
m
(ol
o
seg_inl
seg_in2 intr
seg.in3
le_trig
swW
code
sil00u_core.vhd
\_ J

11-2 BfEIP =7
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111. 94— F&#FE->TOPBS V42— TJ1x—X%DK 3

OPB AT+ DA 2 —T 2— A%<V ET, EDK (I3 A v H—T = —ABVED T 4
—RRHESILTWADT, flfHICA L H— T 2— 2% AN ET, Ay~ na

7% CPU MOl 572D 121%, 7SR LT iy £ A,

[Hardware]—[Create or Import Peripheral...]% 27171 TL7ZEWN,

(s File Edit View Froj
0@ E& g
iwm B O

Project Applicatichs il

Platfarm

=-Project Files
MHS File: xps_proj N
MSS File: xps_proj.meS

CN Software  Device Co
Big Generate Metlist
Generate Bitstream

53 Create or Import Peripheral..

[@I Configure Goprocessor.

25 Clean Netlist
[ Clean Bits
Clean Hardware

emb . =
ration Debug Simulation Window Help =IE =)
HBEOR RGPl R @ REIE L
OLL @ Fifters
PMM <3 (&) Bus Interface () Ports (O Addresses %vCDnnachnn Filters
EB B
MName Bus Connection  Direction  IP Type IP Verzion
<@ microblaze i microblaze 400.a

[Hardware]—[Create or Import Peripheral... ]2V

OO T
Paystem_timer
<»d_Imb_bram_if_cntlr

UGF File: data/xps_proj it ™y >
iMPACT Command File: ete/download.cm
Implementation Options File: etc/fast_runtime.opt

Bitgen Options File: etc/biteenut
= Project Options

I

[Jen T TS
aph_timer 1006
Imb_bram_if_crtlr 1.006

Device: xc3s1200efg320-4 <@i_lmb_bram_if entlr Imb_bram_it_catl 1000
Metlist: TopLevel pzystem_intc opb_intc 100c
Implementation: XPS Poystem_memoan opb_emc 200
HDL: WwHOL <opb epio 0 opb_epia a0b
Sim Model: BEHAVIORAL debue_mdm apb_mdm 200a
= Reference Files <»spi flash oph_spi 1o0d
Log Files <@l gpin opb_gpio kb
Report Files sabram block 0 bram_block 100a
samemcon_bus_split util bus_zplit 1.00.a

<»dom_14_multi dom_module 100a

<dcm_sdram b dem_module 100.a

<Butil bus_split 0 util bus_split~ 100a

Legend
OMaster O Slave

| [ System Assembly. | BLOGK DIAGRAM |

11-3 Create and Import Peripheral Wizard O &S5

Master/Slave ~ Target < Initiator Q) Connected () Unconnected

Create and Import Peripheral Wizard 23575 EA30E T, [Next] 227Uy 7L TR,

« CGreate and Import Peripheral Wizard - Welcome

Welcome to the Greate and Import
Peripheral Wizard

Thiz wizard will help vou create and import a user peripheral for uge in
proceszor systems developed uzing the EDK.

ATTEMTION

Refer to the following documents to get a better understanding of
howve Lzer peripheralz connect to the GoreGonnect(THD buses theaugh
the IPIF interconnection standards.

GCoreGonnect Specification

QFPE IPIF Specification for slave only peripherals

OFE IPIF Specification for maszter/slave peripherals

PLE IPIF Specification for slawve only peripherals

PLB IPIF Specification for master/slave peripherals

o
V'«

To continue, click Next.

< Back Mexct >

Cancel

11-4 Create and Import Peripheral Wizard

217 AOykv o Ma7% CPU THIEHT S



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

Create and Import Peripheral Wizard 23325 ERVET, Bl TIEDD T Select flow @ [Create
templates for a new peripherall% 5 =7 L C[Next] #2727 L T7EENN,

reate and Import Peripheral Wizard - Peripheral Flow

Peripheral Flow et
Indicate if vou want to create a new peripheral or import an existing peripheral.

Thiz tool will help vou create templates for a new EDK compliant peripheral, or help vou import an existing
peripheral into an ¥PS project or EDK repozitory. The interface filez and directory structures required by EDE
will be generated.

glect flow

-
_ % @ reate templates for a new peripheral

) Impart exizting peripheral

Implement/\Verify : Flow description
This tool will create HDL templates that have the EDK

compliant port/parameter interface. You will need to
implement the body of the peripheral.

Import to XPS

< Back S Mext > } Cancel

11-5 Peripheral Flow

a7 AR T AT AR EL £ 7, [To an XPS project]2F =y /L, MEDT OV =7 bD FIT/EKRLET, AT
T&7=b[Next] #2717 LTFEW,

Create Peripheral — Repository or Project

Repository or Project
Indicate where vou want to store the new peripheral

& new peripheral can be ztored in an EDK repository, or in an XPS project. When stored in an EDK repository,
the peripheral can be accessed by multiple ¥PS projects.

() To an EDK uszer reposzitory (Any directory outzide of vour EDK installation path)

Bepository: | Browse...
C'¥suzaku¥sz***- mmdd ¥
c- an ®PS project yyyy
g
Project:  (Ci¥suzaku¥sr130-20060714%] ) v|| Browse.
———————

Peripheral will be placed under:
C¥zyzaku¥sz] 30-2006071 4¥pcores

.
e G D) (o]

11-6 a7 OERGAIDOEE
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a7\ 4 RIZ2 2 E9, [Namel 24 B2 AL TLIZEW, opb_silOOu &L FE T,

reate Peripheral — Hame and VYerszion

Name and Version
Ihdicate the name and wersion of vour peripheral.

Enter the name of wour peripheral. This name will be uzed az the top HOL desien entity.

Nam( |opb sillly| )@= opb_silO0u & A

Werszior: 71

Major revizion: Minor revision: Hardware/Software compatibility revision:
i B o 3 &

Logical library name: opb_sil00u_1_00 3

&l HOL files feither created by wou o generated by thiz tool) used to implement this peripheral must be
compiled into the loeical library named above, Any other logical libraries referred to in your HDL are
azzumed to be available in the XPS project where thiz peripheral iz used, or in EDK repozitories indicated in
the ®PS project settings.

e e

11-7 =7 D4 Fi

N2ZZERLFE T, OPB 12272 D T[On-chip Peripheral Bus(OPB)]%3&R L C[Next]Z27Vv 7L TLZEW,

Create Peripheral — Bus Interface

Bus Interface
Ihdicate the bus interface supported by wour peripheral.

To which bus will thiz peripheral be attached?

@Eg_n-chip Peripheral Buz (OFED:

Frocessor Local Bus (PLEY

(") Fast Simplex Link (FSL}

Mate
Cither buz interfaces are not supported by the wizard in thiz releaze.

e oo

11-8 NADER
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IPIF [ZIZT RV ADT a—R | SANHEERE O IR BERBITINZ T, V7 =7V OERE KIBIC i L5
AT ar OREDM > TOET, IBIRLIZH B IZEY OPB RV 72707 0 7L — IR ARSIV ET,

4 a1 Z[User logic interrupt support]. [User logic S/W register support] 28R L, [Next]Z 27Uy 7L T2
SV, BIIABRD2—H—F T —h VT T2 T T IR AR REL VAX N E R EN D — =T T L — B
SNET,

~ Greate Peripheral — IPIF Services

IPIF Services
Indicate the IPIF services required by wour peripheral.

“four peripheral will be connected to the OFE bus through the OPE IP interface QPIFY module. Besides standard
functions like address decoding, this module also offers other commonly used services. Using these services
may significantly simplify the implementation of vour peripheral.

[Clis/ i reset and module information register (RST/MIRD |

[] Burst transaction support
[] DMa
[ ] EIFO

User logic interrupt support

zer logic 5 register support

aibo 1esn

M Lzer logic master support

sng [ereydusg diys-uo

[] User logic address ranee support

< Back ‘ Mext > ’ Cancel

N

11-9 7L —kMEMN
EWIABDOREELFE T, BIARMFE T 50720 Duty 23 50%720D Ty BIAAIZL,, A NI F

BTy hHLET, [Use Device ISC(interrupt source controller)| DF = 7R % %139 L, Interrupt
capture mode % [Rising Edge Detect]|Zi%EL T, [Next]Z27V> 7L TFX\,

% CGreate Peripheral — Interrupt Service

Interrupt Service
Caonfigure interrupt handling.

The interrupt handling service in the IPIF provides a mechanizm for generating one interrupt sienal from multiple
interrupt zignals generated in the user-loeic and by the other services available in the IPIF.

IPIF [ cor IP @SB Device [5G (nterrupt source contraller?

Uze Device ISC Priority Encoder service

Mumber of interrupts esnerated by uzer-logic:

eeister will sample the IP Interrupt input
at the rizing edge of each buz clock pulze. & one bus clock
delayed sample will alzo be maintained. The new sample and

the delaved zample will be compared. If the new sample iz

logic high and the old zample is logic low (& rizing edee

event), the IP Interrupt Statuz Fegister will latch and hold a

logic "' for the interrupt bit pozition. Once latched, the bit of

the IP Interrupt Statuz Register corresponding to the input
interrupt position will stay high until the User Application A

< Back ; Mext > ) Cancel

11-10 Interrupt % E
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VINT =TT I RARREL DA L A X (SA I N—=T T =R U= ZTNVT—R) Zf{ELET, SE%
LR DL AR, FEHRIA I EEAIB DU ALIN 4 (787 A LED OEEFRETHL VA 3O, Hifh
LED ONHEBERETDLIAY) | GiHABDL DAL 25 (LAY AL v F OIFERELVRD 5LV A
4 0 —2)a—R 2Ly F OFRZLVIDTHL P AF) DEFH 6 DO TT, T AXIT 4 EYFTHND T, fievh
HALDRASA N 2D T, 8B hELET,

[Number of software accessible resiters]% 6 (ZL. [Data width of each register]% 8bit (2L . [Next]Z 2V
V7 L TLIZENY,

s Greate Peripheral - User S/W Reeister

User S/W Register oy
Configure the software accessible registers in vour peripheral, '\

The software accessible regizters will be implemented in the user-logic module of vour peripheral. These
regizters are addressable on the byte, half-word or word boundaries. The following fields determine the
characteristics of the registers,

Mumber of software accessible registers:
Data width of each register: bit

Mote

Selecting a data width that i less than the target bus width (32 will result in more resource usage due to
byte steering logic.

< Back 1 Mext = ) Cancel

11-11 VIR E SRR E
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IPIC % ELET, T TITWVLK DD ON (2725 TV ET 2, IPIF Services X— Y CIHRELT-MEEE AL TV A
MBI BB DICH B CF =7 ST ET, ZOFFE[Nextl 27U 7 L TLIEEN,

reate Peripheral - IP Interconnect (IPIG)

IP Interconnect {IPIC)
Select the interface between the logic to be implemented in wour peripheral and the IPIF.

Your peripheral is connected to the bus through a suitable IPIF module. Your peripheral interfaces to the IPIF
thraueh a zet of zienals called the IP interconnect IPIC) interface. Some of the ports are always present. You
can chooze to include the others bazed on the functionality required by wour peripheral

Mote: all IPIC ports are active high.
OPB or PLB bus O IP2Bus Glk ~|  Port description

Buz2IP Gk

Bus2IP_Reset

O Bus2IP_Freszs

IP2Bug_IntrEvent

O Bus2IP_Addr

Buz2IP_Data o
BuzZ2IP_BE

O BusZIP_Burst

[ BusZIP_RMw

[ Bus?2IP G5

O Bus2IP_GE v

Festore Defaults

EEN @S’

11-12 IPIC &#7E

ZZ% ON 12T AL HAX AT BLORERED L 2l — L a i T AR — 7 7 ANV B AR CEET 23,
AENIEWER A, ZDOFE[Next] 227U 7L TLIEE N,

reate Peripheral - {OPTIONAL) Peripheral Simulation Support

{OPTIOMAL} Peripheral Simulation Support s L
Gienerate optional files for simulation using Bus Functional Models (BFM). -Y'

The EDK provides a BFM zimulation platfarm to help wou simulate vour peripheral. Indicate if wou want this tool
to gererate the appropriate HOL and Bus Functional Laneuage (BFL) stimulus file for the tareet bus.

5 Dégenerate BFM gimulation platform for ModelSim-5E
OLB Device]jmaster) 1 o MadelSim-PE
G OFB Device (slave) +————+ oo Thiz feature requires that vou have accepted the
= azzociated IBM license agreement and installed the
smch T BFM toclkit. The link below shows how:
Monitor  +————
EFtd Toolkit Installation Ihetructions
ymch

rasat
—_—

BFM Synch Bus

P

< Back g Mext = ? Cancel
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TROEHZF =71, [Nextlz 27U L TLTZEV,

VINT 2T RIANT T L= T 7 ANVERTANT AL TN DM ERRS IV ET,

Greate Peripheral - (OPTIONALY Peripheral Imple mentation Support

{OPTIOMAL} Peripheral Implementation Support
Generate optional files for hardware/software implementation

%

Upon completion, thiz toal will create swnthesizable HOL files that implement the IPIF services vou requested. A stub
‘uzer_logic’ module will be created. You will need to complete the implementation of this module using standard HOL desien

flows. The tool will also generate EDK interface files (mpd/pac? for the synthesizable templates, so that you can hook up the
generated peripheral to a processzor system.

Mote
Peripheral (VHDL) Should the peripheral interface {ports/parameters? or file list change, you will
need to regenerate the EDK interface files using the import functionality of this
tool.
IPIF (VHDL) []iGererate stub 'uzer_logic' template in Werilog instead of WHDL !
[] Generate ISE and ST project files to help vou implement the peripheral
using X3 T flow
User Logic Pnerate template driver files to help vou implement software interface
(VHDL)

[ < Back q[ Mext > D[ Cancel
. —

11-14 A7 ar&iE

PALETHT TF, [Finish]lZ 27Uy 7L TLTES VN,

eate Peripheral — F

Gongratulations!

When wou click Finish, HDL filez reprezenting wour peripheral will be
generated. fou will have to implement the functionality of vour peripheral
in the stub ‘uzer_loeic’ template file

IMPORTAMNT: If wvou make anv interface changes to the eenerated
peripheral {including peripheral name, version, ports and parameters), or
any file changes tadd ar remove files) vou will need to regenerate the
EDK interface files by using this tool in the Import mode.

Thank wou for using Create and Import Peripheral s
Wizard! Please find your peripheral hardware
tenplates under C:

Yauzakuh suzaku-20060626%pooreatoph_2il00_wl 00 a

atud peripheral software templates under C:

Youzaku' suzaku-zZ0060626 N drivershopb_2i100_wl_00_a
respectively.

T —
[ <Back ([ Fiish ) [ oancel
i _—
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“C'¥suzaku¥sz***- yyyymmdd ¥pcores”® Fi(Z OPB /AT DAL X —7 =— ADREE B E RS E

R

B C:¥suzaku¥sz130-20060714¥pcores¥opb sil00u v1 00 a¢hdi#vhdl (2 |[B]X]

ZrME REE FTW BRCADE VD AFH 5
Q= - Q ¥ Pn= ‘[E_ T ‘ i)~
FELAD |E| Cisuzakuisz] 30-2006071 4¥poorestopb_sil00u_w1_00_a¥hdlévhdl W £ )
T L Tl A7 fEE
= £ se1a-20060714 A [Gowh siiiivh | 22 KB MITIvho
) _xp=  [n)user_logicyhd KB MTIvhdl
) code
[5) data
default_bit file
= ) drivers
[ opb_sil00u_v1_00_a
6 etc .
= C3oncnre
= 155 opb_zilllu_v1_00_a
[5) data
|5 dewl
= 5 hdl
9 vhdl 2
< | < >

11-16 74 /L2 HER%
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s N
11.2. %i?fﬁof%f:@ﬂ%ii&&)é opb_sil00u.vhd
TR TS FTES TEZRIEE A OPB AR CEHIITEFEDFET,

sil00u_core.vhd 7 % AR T 4 22 CTHHMER L TZZEWY,

user_logic.vhd
—
)
sil0Ou_core.vhd
~—_————
\ J

sil00u_core.vhd

cpu}:u—a'J:— R2M1YFDIE
REiEB(code) < A [0—5U1— K24 9F DA H ("CODE)
CPUIZHR LKAV 2 v F DI1E ~
HE2S (sw) ot HLEY AL YFOAF (nSW)
« ¢
CPUh LB LEDDIIER s KT
D IIHEBE(13(le_trig) N B ED(CH A (nLE)
1> >
%ﬂOi&%’i’%iﬁ‘dé(intﬂ
7t'j'>l>_ rLED®)
CPURBEY AL MEORES ~ ELIHEREIEA (SEL
%Z(13(seg.in1,seg_in2,seg_in3) l 1 >° >
o\ 75 A FLEDICiE%EH F1 (SEG)
) >
0

11-17 BHAEIP =7 (Y7 MR DfLkE

11.2.1. sil00u_core.vhd

SZ7Z010. SZ030. SZ130 TiF "\ AZ7uy 775 51.6096MHz, SZ310 TiL 66.3552MHz, SZ410 TiX 87.5MHz
W72 CWVET, I HDOE M Z4AE Y MESRCL 23 B MZILFE T, sil00u_core.vhd & AL EEL TS5 £ TIE
S7=[AE | slot_counter. le_seq_blink, seg7_decoder, dynamic_ctrl [FIFZFEONH L F9°, F7=, LR X AA

vF B R ALy T EIARORE T OERELET, g \
5] 11-1 =27 (sil00u_core.vhd) opb_sil00u.vhd
~—
library IEEE; —
use IEEE.STD LOGIC 1164.ALL; o Laed
use IEEE.STD LOGIC ARITH.ALL; _J
use IEEE.STD_LOGIC_UNSIGNED.ALL; S 4
, , , sil0OOu_core.vhd
entity sil00u_core is

. J

generic (
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C CNT WIDTH : integer := 23 —-ADUADE Y ME

)i sil00u_core.vhd
DA 2 EFR
Port (
SYS CLK : in STD LOGIC; --VRAvYYES
SYS RST : in STD LOGIC; --J+tv MEF
-— External
SEG : out STD LOGIC VECTOR(0 to 7); --7 €% LEDICHAAFT I v/ R CEEZEN
nSEL : out STD LOGIC VECTOR(0 to 2); --7 &% LEDICELY bEZEHEN
nLE : out STD LOGIC VECTOR(0 to 3); —-Hf8 LEDICIBEREKTZ#HA
nSW : in STD LOGIC VECTOR(0 to 2); --#LAKRIVRAS vFEAN
nCODE : in STD LOGIC VECTOR(0 to 3); --A—AYI—FXA vyFEAA

-- Register Write

seg_inl : in STD LOGIC VECTOR(0 to 3); --CPUMBEIT AL MEDRTEEZITS
seg _in2 : in STD LOGIC VECTOR(0 to 3); --CPUMBLEI AL MEDEREEZITS
seg_in3 : in STD LOGIC VECTOR(0 to 3); --CPUMNBEI AL MEDERTEEZITS

le trig : in STD LOGIC; --CPUABHE LED DIERFLD M) HESORELERITS

-- Register Read
sw : out STD LOGIC VECTOR(0 to 2); --CPUICHELAKRZ VRS v FDEHREED
code : out STD LOGIC VECTOR(0 to 3); --CPUICA—AJI—FRAvFDEHREED
intr : out STD LOGIC --ADYADHAZEIYAAIL FO—F(2ED
)

end si100u core;

architecture IMP of sil00u core is
signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1);
signal le : STD LOGIC VECTOR(0 to 3);

signal le t : STD LOGIC VECTOR(0 to 3); _
signal seg data : STD LOGIC VECTOR(0 to 3);
component slot counter 4 DDEERD
generic ( aViR—RV FEE _
C CNT WIDTH : integer := C CNT WIDTH
)
Port ( =
SYS CLK : in STD LOGIC; --JRAvY{ES
SYS RST : in STD LOGIC; --Utv MEH
count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1) --HAJUA{E

)7

end component;

component le seq blink

Port (
SYS CLK : in STD LOGIC; --YRAvY{EE
SYS RST : in STD LOGIC; --Utv MEH

le : out STD LOGIC VECTOR(0 to 3); --Hf1EDHAES
le timing : in STD LOGIC --2 4 X UJEH
)7

end component;

~

component dynamic ctrl

Port (
SYS_CLK : in STD LOGIC; --¥BvYY{ESF
SYS RST : in STD LOGIC; --Utwv MEF
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nSEL : out STD LOGIC VECTOR(0 to 2); --7T&% AU bLEDELY MER (AR
seg7_timing : in STD LOGIC; --7®JAAIVIJES

seg_inl : in STD LOGIC VECTOR(0 to 3); --7+®% A2 bk LEDL DfE

seg_in2 : in STD LOGIC VECTOR(0 to 3); —--7 &% A b LED2 DfE

seg in3 : in STD LOGIC VECTOR(0 to 3); --7 €% A2 b LED3 DE

seg data : out STD LOGIC VECTOR(0 to 3) --4 Ew b\ F1Ia—F

)7

end component;

component seg’7 decoder

Port (
SEG : out STD LOGIC VECTOR(0 to 7); --7®%F A2 b LED ~NOHIEE
seg _data : in STD LOGIC VECTOR(0 to 3) --4 Ew kA F1Ja—F

)7

end component;

begin
slot counter 0 : slot counter
Port map (
SYS CLK => SYS CLK,
SYS RST => SYS RST,
count => count

)7

le seq blink 0 : le seqg blink
Port map (
SYS CLK => SYS CLK,
SYS RST => SYS RST,
le => le,
le timing => count (0)

)7

4 DOEED
AURB VR

dynamic ctrl 0 : dynamic ctrl

Port map (
SYS CLK => SYS CIK,
SYS RST => SYS RST,
nSEL => nSEL,
seg”7 timing => count(8),
seg _inl => seg inl,
seg_in2 => seg in2,
seg_in3 => seg in3,
seg _data => seg data

)7

seg’7 decoder 0 : seg7 decoder

Port map ( ¢ <
SEG => SEG,

seg data => seg data
v - le.seqblink P>
-~ MU AEBH 17 OBFIBER ST
le t <= le and "1111" when le trig = 'l' else "0000"; M
nLE <= not le t; --#MBICHA
sw <= not nSW; --1IEFREICLTARN
code <= not nCODE; --IEi®IEICLTARN

intr <= count(4); —-ADAOHAZFE|YRAHFa FO—FI21ED
end IMP;

dynamic_ctrl

seg7_decorder
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11.3. OPBA VA —2Jx—RXREaA7ZERBL. BEIPOT7ZLLEIFS

A F L 7-1A]# (sil00u_core.vhd., slot_counter.vhd. dynamic_ctrl.vhd, seg7_decoder.vhd.
le_seq_blink.vhd)%“C:¥suzaku¥sz***- yyyymmdd ¥pcores¥opb_sil00u_v1_00_a¥hdl¥vhd]"|Z=2t—1L T

IZEW,

FELAL | G#suzaku¥sz] 30-2006071 4%pcorestopb =ild0u_v1_00_a¥hdivhdl ha a Eh

T X Em {7 fE:E
= ) suzaku ~ Eopb_silﬂﬂu.vhd 20 KB MTI whdl
= [ =2130-20060714 [nuzer_logic.vhd 12 KB MTI vhdl
I _=ps V_ﬁ]le_seq_blink.vhd 2KB  MTI whdl
=) BBoot Eseg?_demrder.vhd 2KB  MTI whdl
# |5 blkdizeram v lot_counter vhd 1 KB MTI vhdl
|5 code ;_&]dynamic_ctrl.vhd 3KB  MTI vhdl
[5) data [oatsiliiu corevhd | 4 KB MTI vhd|
# () drivers
) eto
# [ hdl

+ ) implementation
+ ) microblaze._i
=l | pcores
= 15 opb_sil00u_1_00_a
) data
+ () devl
= =) hdl
+ 1) vhdl
) projnay

11-18 =7 &=’ —
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11.3.1. user_logic.vhd (———— )
user_logic.vhd Z W TLZEW, BRIz —REREL TOEE T, user_logic opb_sil00u.vhd
% ENTBEREEL T, sil00u_core [IFE A IFONM§Y — A —RZBINL £, HLRSL A1y i
T m—H) A= R AL FIXFEARIA LTS TEZARITH R EE A, 20 2 DOTHITHiT- ocic ; )
2, AT BEZABL CAZ T, PRV VAR ERLTOET, Y—Aa—F% 11
BINTALZAIT1E, KIE--USER xxx added here ETAMBASTNHAD T, HHNZ R4
LTZEN, sil00u_core.vhd
N

5] 11-2 sil0Ou (user_logic.vhd)

- -t

-- DO NOT EDIT BELOW THIS LINE -—-—---—--—-—--—-———-——————
library ieee;

use ileee.std logic 1164.all;

use leee.std logic arith.all;

use leee.std logic unsigned.all;

library proc_common vz 00 a;

use proc_common v2 00 a.proc_common pkg.all;

-—- DO NOT EDIT ABOVE THIS LINE -—-—-—-—-——————————————

library opb_silO0u vl 00 a; -S54 75 ELTHRUEKT
use opb_silOOu_vl 00_a.all;

entity user logic is

generic

(
—-— ADD USER GENERICS BELOW THIS LINE --—-———————————-—
--USER generics added here
-— ADD USER GENERICS ABOVE THIS LINE -—-—-——-—---—-—————
-- DO NOT EDIT BELOW THIS LINE --——————----—————————
-— Bus protocol parameters, do not add to or delete

C DWIDTH : integer = 8;
C _NUM CE : integer 1= 6;
C IP INTR NUM : integer =1
-- DO NOT EDIT ABOVE THIS LINE —-——--——-—————————————-
)
port (—— )
( opb_sil0Ou.vhd
-- ADD USER PORTS BELOW THIS LINE --—--—-——-——-————- — —
~ N
SEG : out STD LOGIC VECTOR(0 to 7); \-- 7+t%*>FLEDHA user_logic.vhd
nSEL : out STD LOGIC_VECTOR(0 to 2); |-- L% FHA - —
nLE : out STD LOGIC VECTOR(0 to 3); |-- Hf3LEDHA F—— =
nSW : in STD LOGIC VECTOR(0 to 2); -- RAAYFAA sil00u_core.vhd
nCODE : in STD LOGIC VECTOR(0 to 3); |-- OB—% ' sWw AN ——

intr : out STD_LOGIC;

-—- ADD USER PORTS ABOVE THIS LINE ---—-—-—----—-—-———————
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—-— DO NOT EDIT BELOW THIS LINE
-- Bus protocol ports,

Bus2IP Clk
Bus2IP Reset
Bus2IP Data
Bus2IP BE
Bus2IP RACE
Bus2IP WrCE
IP2Bus Data
IP2Bus_Ack
IP2Bus_Retry
IP2Bus Error
IP2Bus_ ToutSup

-- DO NOT EDIT ABOVE THIS LINE

) ;

end entity user logic;

do not add to or delete

in std logic;
in std logic;

in std logic vector(0 to C_DWIDTH-1);
in std logic vector(0 to C DWIDTH/8-1)
in std logic vector(0 to C _NUM CE-1);
in std logic vector(0 to C_NUM CE-1);
out std logic vector (0 to C _DWIDTH-1);

out std logic;

out std logic;
out std logic;

out std logic

architecture IMP of user logic is

signal slv_reg r4
signal slv_reg_ r5

std logic vector (0 to C_DWIDTH-1);
std logic_vector (0 to C_DWIDTH-1);

--BLERE2 XA vFH
--A—=4%Ya—FR4vFR

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal

slv_reg0
slv_regl
slv_reg2
slv_reg3
slv_reg4d
slv_regd

slv_ip2bus data
slv_read ack
slv_write ack

std logic vector
std logic vector

std logic vector
std logic vector
std logic vector(0 to C_DWIDTH-1
slv _reg wrlte select
slviregireadiselect

(
(
std logic vector (
(
(0

O O O O

to C_DWIDTH-1
to C_DWIDTH-1
to C_DWIDTH-1

to C_DWIDTH-1
to C_DWIDTH-1

; ——7T A kLEDL A
; -7 A2 F1ED2 A
; ——7T A LED3 A

; ——Hf 1D FUH—H

7

—_— — — — — ~—

7

Stdilogicivector(o to 5);
std logic vector (0 to 5);
std logic vector(0 to C_DWIDTH-1);

std logic;
std logic;

signal interrupt std logic vector (0 to C IP INTR NUM-1); --Z|YAHFH
begin
E——— . P p . \
-—— TRHEDa2—I)ILEUHL sil00u core A VAR VR —_—
$il100u_core 0 entity opb_silO0u vl 00_a.silOOu_core opb_sil00u.vhd
PORT MAP ( - —
SYS CLK => Bus2IP Clk, AN Ay
SYS RST => Bus2IP Reset, )
—_ —_ user_logic.vhd
—_—
-- External
SEG => SEG, )
nSEL => nSEL sil0Ou_core.vhd

nLE => nlLE,
nSW => nSW,
nCODE

=> nCODE,

\

J

230

AOybv T2 Da7% CPU THIEY S




SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

(- R/WLTRA A
seg_inl => slv_reg0(4 to 7),
seg_in2 => slv_regl(4 to 7),
seg_in3 => slv_reg2(4 to 7),
le trig => slv_reg3(7),

-- Read LY R %
sw => slv_reg r4(5 to 7),
code => slv_reg r5(4 to 7),
intr => interrupt(0)
U y,
-—hRg
slv_reg write select <= Bus2IP WrCE(0 to 5);
slv_reg read select <= Bus2IP RdCE(0 to 5);
slv_write ack <= Bus2IP WrCE(0) or Bus2IP WrCE(l) or Bus2IP WrCE(2)
or Bus2IP WrCE(3) or Bus2IP WrCE(4) or Bus2IP WrCE(5);
slv_read ack <= Bus2IP RACE(0) or Bus2IP RdCE (1) or Bus2IP RACE (2)
or Bus2IP RACE (3) or Bus2IP RACE(4) or Bus2IP RdCE(5);
-- implement slave model register(s)
SLAVE REG WRITE PROC : process( Bus2IP Clk ) is

begin
if Bus2IP Clk'event and Bus2IP Clk = 'l' then
if Bus2IP Reset = 'l' then

slv_reg0 <= (others => "'
slv_regl <= (others => "'
slv_reg2 <= (others => "'
slv_reg3 <= (others => "'
slv_reg4 <= (others => "'
slv_reg5 <= (others => "'
else
case slv _reg write select is
when "100000"™ =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg0 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "010000" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_regl (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "001000"™ =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg2 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1f;
end loop;
when "000100" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg3(byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;

231 AOykv o Ma7% CPU THIEHT S




SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

when "000010"™ =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l' ) then
slv_reg4 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "000001™ =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv _reg5 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end if;
end loop;
when others => null;
end case;
end if;
end if;
end process SLAVE REG WRITE PROC;
-- implement slave model register read mux

- CPUMNBD L PRI FHHAH

-- SLAVE REG _READ PROC : process( slv_reg read select, slv_regO,

-- slv_regl, slv_reg2, slv_reg3, slv_reg4, slv_reg5 ) is

SLAVE REG_READ PROC : process( slv_reg read_select, slv_reg0, slv_regl,
slv_reg2, slv_reg3, slv_reg r4, slv_reg r5 ) is

—

begin
case slv reg read select is
when "100000" => slv ip2bus data <= slv reg0;
when "010000" => slv_ipZ2bus_data <= slv_regl;
when "001000" => slv_ipZ2bus_data <= slv_reg2; opb_sil00u.vhd
when "000100" => slv ip2bus data <= slv reg3;

-- when "000010" => slv_ip2bus_data <= slv_reg4;
-- when "000001" => slv_ip2bus_data <= slv_reg5;
when "000010" => slv_ip2bus_data <= slv_reg r4;
when "000001" => slv_ip2bus_data <= slv_reg r5;

sil0Ou_core.vhd

when others => slv ip2bus data <= (others => '0'"); N o
ednd ees, SLAVE REG READ PROC; SN dote
end process _REG_ _ ; FiAAAHERDRR IR IE A

-- Example code to generate user logic interrupts

-— Note:

-— The example code presented here is to show you one way of generating
-- interrupts from the user logic. This code snippet infers a counter

-- and generate the interrupts whenever the counter rollover (the counter
-- will rollover ~21 sec @50Mhz).

--|INTR_PROC : process( Bus2IP Clk ) is

--| constant COUNT_SIZE : integer := 30;

--| constant ALL ONES : std_logic_vector (0 to COUNT SIZE-1) := (others => '1');
--] variable counter : std _logic_vector (0 to COUNT_SIZE-1) ;

--|begin

-- if ( Bus2IP_Clk'event and Bus2IP Clk = 'l' ) then

- if ( Bus2IP Reset = 'l' ) then

—— counter := (others => '0');
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-- interrupt <= (others => '0');

-- else

-- counter := counter + 1;

- if ( counter = ALL ONES ) then
-- interrupt <= (others => '1'");
-- else

- interrupt <= (others => '0');
- end if;

- end if;

- end if;

--J) end process INTR PROC;

IP2Bus IntrEvent <= interrupt; - BlYiAHA% counter HHDHNITHERE

IP2Bus_Data
IP2Bus Ack

IP2Bus Error <= '0";

IP2Bus_Retry <= '0";

IP2Bus_ToutSup <= '0";
end IMP;

<= slv_ip2bus_data;
<= slv _write ack or slv read ack;

11.311. 5473

FTATINIT VAL T —HDEFOT, R —VEE, TV TATAE S T XTIV T Y ESRE THAINE
T TATTVEfEH T DL, v R—X U NESEEMTHZENTEET,

library opb sil00u vl 00 a;
use opb sil00u vl 00 a.all;
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11.3.2. opb_sil0Ou.vhd
opb_silOOu.vhd Z BV TL72&, BEAE Sz —REfREL CV&EET,
opb_silOOu % ENZFEfE L LT, user_logic [AIEE A MO 32— R&2B ML £9,

sil0Ou_core.vhd

5l 11-3 sil00u (opb_sil00u.vhd)

- R

library ieee;

use leee.std logic 1164.all;

use leee.std logic arith.all;
use leee.std logic unsigned.all;

library proc_common vz 00 a;

use proc_common v2 00 a.proc_common pkg.all;
use proc_common v2 00 a.ipif pkg.all;
library opb ipif v3 01 c;

use opb ipif v3 01 c.all;

library opb sil00Ou vl 00 a;
use opb sil00u vl 00 a.all;

-- Entity section ( N

e | opb_sil00u.vhd | |

entity opb sil00Ou is _
generic

( S EF‘ H]% [userlogic.\T J

) ;

port .
( sil00u_core.vhd
. J

—-— ADD USER PORTS BELOW THIS LINE --—-—------—-—-———————

SEG : out STD LOGIC VECTOR(0 to 7); --7 4 *> k LED ADHHES

nSEL: out STD LOGIC VECTOR(O to 2); --7¥J AV hLED¥ LY MEE

nLE : out STD LOGIC VECTOR(O to 3); --Hiff LED ~DHHES

nSW : in STD_LOGIC_VECTOR(0 to 2); --HLARE VRS Y FNLDANES
nCODE : in STD LOGIC VECTOR(0 to 3); --B—4UYId—FRSL YFHLDANESE

-— ADD USER PORTS ABOVE THIS LINE --————————————————
-- DO NOT EDIT BELOW THIS LINE ———-———-————————————-
-— Bus protocol ports, do not add to or delete

OPB Clk : in std logic;

OPB_Rst : in std logic;

S1 DBus : out std logic vector (0 to C _OPB DWIDTH-1);
Sl errAck : out std logic;

S1 retry : out std logic;

S1 toutSup : out std logic;

S1 xferAck : out std logic;

OPB_ABus : in std logic vector (0 to C OPB AWIDTH-1);
OPB BE : in std logic vector(0 to C_OPB DWIDTH/8-1);
OPB_DBus : in std logic vector (0 to C _OPB DWIDTH-1);
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OPB_RNW : in std logic;
OPB select : in std logic;
OPB_segAddr : in std logic;
IP2INTC Irpt : out std logic

-- DO NOT EDIT ABOVE THIS LINE —--—=---—=--———-——--——-
) ;
attribute SIGIS : string;

attribute SIGIS of OPB Clk : signal is "Clk";
attribute SIGIS of OPB Rst : signal is "Rst";
attribute SIGIS of IP2INTC Irpt : signal is "INTR LEVEL HIGH";

end entity opb sil00u;

architecture IMP of opb sil00u is
L
begin

OPB_IPIF I : entity opb ipif v3 01 c.opb ipif
generic map
(
- FhBE
)
port map

(
——rhlg
)7

USER LOGIC I : entity opb sil0OOu vl 00 a.user logic

generic map

(

bl

)

port map

(

-—- MAP USER PORTS BELOW THIS LINE ----------—-——-—————

)

| opb_sil00u.vhd
SEG => SEG,

|
- )
nSEL => nSEL,
nLE => nlLE, user_logic.vhd
nSW => nSW,
nCODE => nCODE,

sil0Ou_core.vhd
-—- MAP USER PORTS ABOVE THIS LINE -—-———————————————— | I
: .

Bus2IP Clk => 1Bus2IP Clk,
Bus2IP Reset => 1iBus2IP Reset,
Bus2IP Data => uBus2IP Data,
Bus2IP BE => uBus2IP BE,
Bus2IP RdCE => uBus2IP_ RACE,
Bus2IP WrCE => uBus2IP WrCE,
IP2Bus Data => ulP2Bus_Data,
IP2Bus_Ack => iIP2Bus_Ack,
IP2Bus_ Retry => 1iIP2Bus_Retry,
IP2Bus_ Error => 1IP2Bus_Error,
IP2Bus_ToutSup => 1IP2Bus_ToutSup
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)7
B
end IMP;

11.3.3. opb_sil0Ou_v2 1 _0.mpd
“C¥suzaku¥sz***- yyyymmdd ¥pcores¥opb_sil0Ou_v1_00_a¥data”z (>
TLIEEW,

:!:"Wﬂhgmmyul 1

¥/

e _logic.v 1c J
sil0Ou_core.vhd l

N~——————————

TELADY |5 C¥euzakusisz 302006071 d¥pcores¥oph_sillu 1 _D0_s¥data v | £ #58h

4 £

= | suzaku
=[5 ==130-20060714
) _xp=
[ BBoot
[C5) blkdiaeram
) code
) data
) drivers
) et
3 hdl
L5 implementation
I3 microblaze
= [ poores
[= |55 opb_sild0u_+1_00_a
) BELE
() devl
= ) hdl
) vhdl
() projnay
I report
) svnthesiz 3 = 3>

|&2] opb_=il00u_v2 1 O.mpd
i | opb_sil00u_»2_1_0pan

11-19 74 /VZHERK

opb_silOOu_v2_1_0.mpd Z#HEL £9°, mpd(Microprocessor Peripheral Definition)” 7 /L CliH{E 5D A
HD DTy MESE EFRTEET, 787 ANLED, 7 87 AN LED L7k, BALED, ffiLARZ ALy
T, B—Za—RAA v TF DI 5EINB LR TEDIDITERLET,

LT O —F T ITBIMML TIEEN,

%l 11-4 opb_sil0Ou_v2_1_0.mpd

PORT SEG = "", DIR = O, VEC = [0:7]
PORT nSEL = "", DIR = O, VEC = [0:2]
PORT nLE = "", DIR = O, VEC = [0:3]
PORT nSW = "", DIR = I, VEC = [0:2]
PORT nCODE = "", DIR = I, VEC = [0:3]
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11.3.4. opb_silOOu_v2_1_0.pao

opb_sil0Ou_v2_1_0.pao ZfmHEL £, pao(Peripheral Analyze Order)” 7 A /W~ 7 /LD 731 )L
(B L2 —ra ) I HDL 77 A v e EOMTIEZEELE T, A5 THWY —ZAa—R%
BAILET,

PLUF O3 —F FITBEMLTEESN,

%] 11-5 opb_sil0Ou_v2_1_0.pao

lib opb si100u vl 00 a sil00u core vhdl
lib opb sil00u vl 00 a slot counter vhdl
lib opb sil00u vl 00 a le seqg blink vhdl
lib opb sil00u vl 00 a seg7 decoder vhdl
lib opb si100u vl 00 a dynamic ctrl vhdl

11.3.5. opb_sil0Qu.c

“C'¥suzaku¥sz***- yyyymmdd ¥drivers¥opb_sil00u_v1_00_a¥src¥opb_silOOu.c’&fwEL F77,
SUZAKU Tl stdio 2L CTEH T, xil_printfOIXA kS E8 A, OPB_SILOOU_Intr_DefaultHandler
R I ZFEab S TS xilprintf( ) D172 A R T RLTLIEEND,

5] 11-6 opb_silOOu.c

void OPB_SILOOU_Intr_DefaultHandler(void * baseaddr_p)
{

Xuint32 baseaddr;

Xuint32 IntrStatus;

Xuint32 IpStatus;

baseaddr = (Xuint32) baseaddr_p;

/*
* Get status from Device Interrupt Status Register.
*/
IntrStatus = OPB_SILOOU_mReadReg(baseaddr, OPB_SILOOU_INTR_DISR_OFFSET);

// xil_printf("Device Interrupt! DISR value : 0x%08x ¥n¥r", IntrStatus);

/*
* Verify the source of the interrupt is the user logic and clear the interrupt
* source by toggle write baca to the IP ISR register.
*/

if ( (IntrStatus & INTR_IPIR_MASK) == INTR_IPIR_MASK )

{

// xil_printf("User logic interrupt! ¥n¥r");

IpStatus = OPB_SILO0OU_mReadReg(baseaddr, OPB_SILOOU_INTR_ISR_OFFSET);
OPB_SILO0OU_mWriteReg(baseaddr, OPB_SILOOU_INTR_ISR_OFFSET, IpStatus);

b
b

ZNTHIEIP 27 D5 TT,
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11.4. B/EIP a7 DiEM

EDK C. BEIP =27% SUZAKU OF 74/ D7 a7 NIBMLET,
*9°, SUZAKU OF 73 /L MIIBINLTIZRE O 7 oy 7K % B TLIEE N,
HYEIP =7 1%, OPB LS, SMHERLARZ L AL v F PB4, LED)E 272 30 £4,

11.4.1. SZ010. SZ030 DIHE

OPB
<> OPB SDRAM < ». SDRAM
-LMB oeB | . Controller . IS5y AEY
- - | - > S S . _
B B LANIY bO—-3
2 2
& &
BRAM ?;JFS MicroBlaze <> OPB EMC
o ‘D—LMB‘ ‘D—OPB‘
- | OPB Timer
P | opBuART | _ . RS232C
i o lite - N VA
i <ﬁ OBP SILOOU - >
/0 i Tl .| OPB Interrupt
- Controller
.o - - . . EEE-FIrvUIS
T 1-YOYvhEEs < > OPBGPIO = > yaberrUy b
3.6864MHz a1-¥-Jvta-ib
> DCM 51.6096MHz > . 1 OPB GPIO | > LED
&R
v SDRAM

11-20 SZ010. SZ030 OF 74 /L MZBYE IP 27 %3580
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11.4.2. SZ130 DEE

OPB
MCH OPB
la—»| SDRAM
I-LMB I-OPB Controller
BRAM E:/UFS MicroBlaze | OPBEMC
D-LMB D-OPB
| —
«¢—p| OPB SPI
|-—Pp»| OPB Timer
a1-4%
0 <ﬁ OBP SILOOU >
OPB UART
~-—p I.U
ite
" " OPB Interrupt
— RN £ l—p>]
T A1-HO0IvhEER Controller
3.6864MHz 51.6096MHz
S RERR—— DCM

|_> DCM

-¢—»] OPB GPIO

l¢—»] OPB GPIO

v

>

>

i
!

SDRAM

X 11-21 SZ130 ®F 74V MIBAE IP 27 23580

SDRAM

SDRAM

LANIY bE—3

SPIZ3yYaAEY

RS232C
Y=

BEE-FIrIN
Y7 boI7Utyh

1-¥-Jvka-ib
LED
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11.4.3. SZ310 DiZ&

PLB
> | “Gotrler > SORAM
5 5 73‘)91)‘1&'}
I-PLB s ° LANIY bA—5
& &
PPC405 l——— PLB EMC
MMU
ICACHE 16KB
DCACHE 16KB
REER D-PLB |a— P BRAM
OPB
OPB UART RS232C
265.4208MHz > lite T 5uu-i
PLB2
DCM — —
OPB OPB Interrupt
A Controller
a1—-¥Aavvh
3.6864MHz 66.3552MHz EiERT
4 DCM - EEE-FIrU
HEs | OPBCPIO 1—P 5o pEyt
OBP SIL00U
«—»| oPBGPIO |@—> J_ﬂ_l_:égm_“’
SDRAM U a1-Y
1/0

11-22 SZ310 OF 74/ NZBEE IP a7 %800
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11.4.4. SZ410 DIEE

PLB
< > PLB HARD
< l——— Ether PHY
TEMAC TEMAC Lt
I-PLB
PPC405
PLB SDRAM
| ——————P|
ke Controller <t P DDR2 SDRAM
ICACHE 16KB
DCACHE 16KB B DDR?2 SDRAM
D-PLB
TIMER
< >—p BRAM

OPB
1—-YAJvHEER ST
> o [ N
| OPBSPIS |«—P» SPI7S5vYa
1-¥
OBP SILOOU -
1/0 <ﬁ OPB UART RS232C
ikt " o L ST
350MHz
x 2—» PPC405
175MHz] DCM OPB Interrupt
FX—» 87.5MHz . ik Controllerp
150MHz x o |—P REROI YD
FX _> DCM 270
'383 PLB DDR2
100MHz 300MH EEE-FIrI
—p| pcm  |200MHz ! ‘ @~ OPBGPIO @ )51 ppyt
X 2 fre -
50MHz PLB DDR2
x1/2—>
<] orBGPIO |@—i l_ﬁiggu_”’

11-28 SZ410 OF 74V NZBEE IP a7 %800
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11.4.5. \— F) T 78&E
HE=7 25, EDK IZHAAEN TODDER L ET,
EDK ([ZB1Ea7 BMERSNI=Z L2 n2 5728, [Project] —[Rescan User Repositories]z 27V w71 TL7ZEWY,

atfo 0 a em Assemb e O
[ File Edit Wi Hardware Software Dewice figuration Debug Simulation Window Help [SE X
0P E e Praject Options... P oiE P So D 50 i rm . $ BN A cumde DFA% M e oo
- D S OO K 50 Generste and View Blok Diaran | g [Project]—[Rescan User Repositories]z 217
ml Generate and View Desien Report
Project | Aolicati ‘ 'E‘I;I'EI = [ B erace Fors TIOrEsses | oy ornection FIners |
Platfarm Launch EDK Shell Name ) Bus Connection  Direction IF.‘ Tvpe IP Wersion
= Project Files . »microblaze i micrablaze 400.a
MHS File: vps ustomize Buttonz. @ oph 4210 opb 20 110c
MBS Fils: xps B O8N s | m-ilmbyi0 10 1004
UCF File: dat [£] Torminate Running Process | T | m-<dlnbn Imh_ 10 100a
IMPACT Gom ™y sazdram_contraller mch_opb_sdram 100.a
Inplementatiy ioe DxPort ta Froject Navigator r console art opbuartlite 100k
Biteen Cptior 45k Import from Project Navigator Bsystem_timer oph_timer 100k
[=-Project Options <d_Imb_bram_if entlr Imb_bram_if_cntlr 1.000
Device: xois1200efe320-4 Pi_lmb bram_if crtl Imb_bram_if_cntlr 1000
Metlist: Taplevel ssystem_intc oph_intc 100
Implementation: KPS s@poystem_memcon opb_eme 200.a
HOL: wHDL <#opb epio 0 opb_gpio alhb
Sim Model: BEHAVIORAL <pdebue_mdm opb_mdm 200.a
= Reference Files <»=pi flash opb_spi 1.00d
Log Files sled_epio opb_gpio amhb
Repart Files sobram block 0 bram_block 1.00.a
<@memcon_bus_split util_bus_split 1.00.a
werdcm_14_multi dem_module 1004
<ardom_sdram_fb dem_moduls 1.00.a
sautil bus_split 0 util_bus split 100.a
Legend
[Omaster (J)Slave = Master/Slave  Target < Initiator Q) Connected () Unconnected
[Tn System Assembly. | BLOGK DIAGRAM

(Console Log)
1, WARNING: HDLParsers:3534 - "C:/EDK/hw/¥ilinxProcessorIPLib/poores/proc common w2 00 s/hdl/vhdl/proc_common pkg.swhe
L1 WARNING: HPDLParsers:3534 - "Ci/EDK/hw/HilinxProcessorlIPLib/poores/proc common w2 00 s/hdl/vhdl/proc commnon bld.vhi

A Output | Warnines | Errors

Rescan user repository directories in order to pick up chanees to PSF files )

11-24 BEIP a7 i liA I

IP Catalog @ Project Repository(EDK9.1i ™41 Project Local pcores)|ZH 43 D=7 opb_sil00u 723E
INSFVET,

HLYFEGEME N2~ 728E 1. —A] Xilinx Platform Studio ZFAU T, FEEIL ., xps_proj.xmp % B (HE
LCLTEENY,
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11.4.51. 1P a7 DB
opb_sil0Ou 47V 7L THITL B A=2—0 Add IP 23R L T &0,
opb_silOOu 2EMSIET,

Xilinx Platform Studio — G:/suzaku/sz130

— [System Assembly Viewl]

[ File Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help

iDPE> Moo BB M FI6 SB[ e & W :E0
o E il IP Catalog OX 7 %272

XiIBRIT &

Project | Applications ‘ IP Gataloe E gl'l;l_@@'ﬁm Ports (O Addresses |ByeConnection Filters
& MName Bus Connection | Direction | IP Type IP Version
= s@microblaze i microblaze 400.a
Mame Version Description «d_opb w20 opb 20 110c
finaloe @ilimb 10 im0 100
Bus <@d Imb 10 Imb+10 100a
Bus Bridee [y s@zdram_controller mch_opb_sdram 1005
lock Control <Pconzole_uart opb_uartlite 1000
ommunication High—Speed s@oyatem_timer opb_timer 1000
Cammunication Low-Speed »d_Imb_bram_if_cntlr Imb_bram_if_cntlr 1000
@i Imb bram_if cntlr Imb _bram_if cnilr 1000
s@zystem_intc oph_inte 100

Project Repository (Z HEa7” system,memcon abere 200
. R s@opb_epio 0 opb_epio amkb
Opb_SllOOu ﬁ’)ﬁﬁﬂéﬂ(b \é @rdebug_mdm opb_mdm 200a
2zpil =S 1.00d

m&fﬁ opb_gpio

[¢ Sopb sil00u 0 opb_s00u 75;2\
» ram block 0 bram block
/ 4 < MmEmCon B

- = i
cadom_14_multi dem_module
«@dom_sdram_fb

<putil bus_split 0 IP :‘775‘)‘557][]%2/[/5
]

- -

1.00.a

Utility

E 7 U ‘)7 L//C‘)(::L - % m L/ Al lave = Master/Slave Target < Initiator O Connected {2} Unconnected
¢ Add IP #3&R brbly.. | BLOGK DIAGRAM

{Consi

1 WARNING: HDLParsers:3534 — "C:/EDE/hw/ZilinxProcessorIPLib/poores/proc comon w2 00 &/hdl/vhdl/proe common plo.vhe
1. WARNING: HDLParsers:3534 - "C:/EDE/hu/ZilinxProcessorIPLib/peores/proc common w2 00 a/hdl/vhdl/proc common pkog.vhe
Azsigned Driwver oph_silOOu 1.00.a for instance opb_silO0u 0O
oph 5i1100u 0 has been added to the project

11-25 BYEIP = 7B

11.4.5.2. OPB /N R [Z#:45%
Bus Interface #3&#R L. opb_silOOu_O0DFiD A7V 7L TL7ZEN, O — @
OPB N R|ZHEwisinE T,

x Xilinx Platform Studio — C:/suzakufsz130

— [System Assembly Yiewl]

[ih File Edit View Project Hardware Software Device Configuration Debug Simulation  Wind
IDPEHR P il PRAROBERE i@ A FiE &
im 8 mEhae
I Pr iformation Area OLL
Project | Applications | IP Gatalog PMM O Ports (O Addresses | Bjw Gonnection Filters
[ BIGAE MName Buz Connection | Direction P Twpe IP Verzion
e @ microblaze i microblaze 4000.a
Mane Version Description <»d_apb_v20 opb_v20 110e
finalog @i Imb_10 Imb_10 100a
Bus d_Imb_w10 Imb_w10 1002
Bus Bridze [y - sazdram_controller meh_opb_sdram  1.00.a
Clock Gontrol <Ppoonzole uart opb_uartlite 100k
Gommunication High-Speed a@aystem timer oph_timer 100k
Communication Law-Speed s&d_Imb_bram_if_cntlr Imb_bram_if_cntlr 1,006
Debug i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1000
DMA spaystem_intc opb_inte 100
Gieneral Purpose I <@zyziem_memcon opb emc 200.a
Interrupt Gontral s@oph_gpin (1 oph_epio a0lh
Memory Elock s@debug_mdm opb_mdm 200.a
Memary Gontraller s»:zpi_flash opb_spi 1.00d
FCI s»led_epin opb_epia 20k
Peripheral Controller \ (=) =opb_sil00u_0 opb_sil00u 1.00.a
Processor SOPE d_opb_+20
= Project Repository ) i:?a‘rgjjluckl.t 1 gga
VK ( ) util_bus _spli a
- N E j‘L%‘f&U \\/? . dem_module 1.00.a
= = dem_module 1.00.a
Utility sautil bus_split 0 util bug_split 1004
Legend
OMaster (JSlave ~ Master/Slave = Target < Initiator () Connected () Unconnected
A3 > | [T System Azsembly.. ‘ BLOGCE DIAGRAM
g i

11-26 OPB /A |ZHEE:
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11.4.5.3.IP A7 DHE
opb_sil0Ou_0 #4527V 7L, A==2—@ Configure IP... Z &R L T7ZE0,

@ Filters
@ O BusInterface (O Ports () Addresses || Generate Addresses
MNatme Bddress | Baze Address | High Address  Size  Lock | [Cache | DCache | Bus Connec

=) <@ microblaze_i
<»d_opb w20

(=) si_lmb_10

(= =d_Imb_v10
«zdram_controller
serconzole_uart
w»ayatem_timer
«d_Imb_bram_if cntlr

“i_lmb_bram_if_cntlr

sosystem_intc E&U VI T A==2—%HL
s@system_memoon . N

<oph_gpio 0 Configure IP %58
«<»debug_mdm

w~szpifl

% opb_zil00u_0 onfiurs IF .
S0PB - d_opb_v20
= «»bram_black 0 Wigw MPD
(=) s memcon_bus_split Browse HDL Sources..

~>dem 14 multi Driver: opb_sild0uy1 00a »
= 1 _zdram_fb
=) =util i Delete Instance

11-27 7RV AR E®EFEOHL

AEYTRL2Z#ELFT, [C_BASEADDR]. [C_HIGHADDRJIZAEY T RL 22 AL, [OK]Z 27V 7L T F&E
W, AEVTRL AL SUZAKU O AEV~ 7T Free EENWTHHEZAIZEN Y TET, ("1.4 AT~y T7"EH)

# 11-1 sil0Ou AEVTRL A

SZ010, SZ030
37130 57310, SZ410

Base Address 0xFFFFDO000 0xFOFFDO000
High Address 0xFFFFD1FF 0xFOFFD1FF

@

w~ opb_sil00u_0 : opb_sil00u_¥1_00_a

[HDLTDggIe Mames ] [E Datasheet ] [{3 Festore ]
all BASEADDR # A /)

© BASEADBRG BASEADDR

& HIGHADEA G HIGHADDR

& OFE ARG THC_ OPB_AWIDTH Auto Co mpu&
O OFE BWIoTHG_OPB_DWIDTH HIGHADDR %Ajj

C& M oo )

11-28 TRL A& E
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11.4.54. * YTy THER
Addresses %R L, opb_sil00u_0 @ BaseAddress & High Address & Size [ZfEWD20 ), fERRL T

2SN,

[

@ O Bus Iterface (O Ports

Filters

Mame

+

R e o O I I R B

<@microblaze_i
w»d_opb w20
wi_lmb_»10
wrd_Imb 10
c@zdram_controller
wrconsole_uart
wpavetem_timer
wd_Imb_bram_if_cntlr
<2i_Imb_bram_if_cntlr
wmsystem_intc
w@zvystem_memcon
w»opb_gpio 0
<»zpi_flash
w»led_epio
«opb_=il00y 0
SOFE
<#bram_block 0
wmemoon_bus_split
ardom 14 _multi
«»dcm_sdram_fb
<2util bus_split 0

fddrezs B4

(+) Addreszes [@Generate Addrezzes ]

¢ Address | High Address  Size | Lock  ISache | DCache | Bus Gonnection

Addresses Z &R
AEY VT E R

L

OxFFFFDOD0  OxFFFFDTFF 612 O d_opb_+20

11-29 AEV~v R

245 AOykv o Ma7% CPU THIEHT S



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

11.4.5.5. EEDEH

Ports Z3&4R L, opb_sil00u_0 ®#E%Z7Vy 7L THWTLZESWY, mpd 7 7A/VCH 3 CRE LG Ffk+ B E
AERRSNTZEIDIABARN R B> THDEBNET,

SEG @ Net O#R4y% 2771, Net 4% SEG E AL, #2270 7 UREESE TLIEEN,

@ Filters
(_ () Bus Interfa . Addresses ['i%v Filters {Applied? ”ﬂ,ﬂ #idd External Port ]
Mame [ Direction | Glazs Senzitivity Raree IP Twpe IP Wersion
«»External Ports
w»micrablaze_i Ports %iz‘g#ﬁ microblaze 400.a
<»d_opb w20 opb 20 110
«@i_mb_10 Imb_v10 1.00.a
«@»d_Imb w10 Imb_10 100a
wpzdram_controllar mch_opb_sdram 1.00.a
wpconsola_uart opb_uartlite 1.000
w@aystem_timer opb_timer 1.00b
<d_Imb_bram_if cntlr Imb_bram_if_cntlr 1.000
“&i_|lmb_bram_if_cntl Imb_bram_if_crtlr 1.006
wpavstem_intc opb_intc 1.00.z
w@system_memcan opb_emc 200.a
<»opb_epio 0 opb_epio aMb
w»zpi_flagh opb_spi 1.00d
amin b AMhb

“>opb_siliou) 27Uy 7L, SEG EANL, fEESED  ju 100s

IP2IMTG Trpt -
i v [§] [0:7

o] [0:2]

Mo Gonnection o] [0:3]

No Connection I [0:2]

Ho Connection I [0:3]
(=) = DT bram_black 1.00a
w»memcon_bus_split util_buz_zplit 1.00a
wpdom_14_multi dom_module 100a
«»dom_zdram_fb deom_module 1.00.a
wputil_bus_zplit 0 util_buz_split 1.00.a

11-30 NET 4 AJ)

246 AOykv o Ma7% CPU THIEHT S



SUZAKU

Starter Kit Guide (FPGA) Version 2.2.0

49— SEG ® Net 227Uy L., 4 E¥ %2071, [Make Externall 28R L, M52 27U CHeES

HTLTEEN,

*
@ O Bus Iterface (&) Ports () Addresses ’%o Filters (Applied) ”,ﬂ,ﬂ fidd External Port ]

Filters

MName

(00 B ] G B ] - -

[EIREIR =R

<@ External Ports
«»microblaze i
«<d_opb_w20
“&i_lmb_»10
«d_lmb_10
cpzdram_cantroller
“prconzole_uart
cazyetem_timer
«d_lmb_bram_if_chtlr
«i_lmb_bram_if_cntlr
wpayetem_intc
sazytem_memoon
«@opb_zpio 0
~»zpi_flazh
wled_gpio
«@opb_zil00u_0
IP2INTC Irpt

nLE

ns

hZODE
«ahbram_block [
“ e mcon_buz_s®
sadom_14_multi
wdom_sdram_fb
s@util_buz_zplit 0

et

o Connection
SEG e

Direction

o Gormection—

Make External

SEG

Ob00007 & BOOT_.

Clags Senzitivity Range IP Twpe IP Wersion
mictoblaze 400.5
opb_v20 1.10¢
Imb_10 1002
Imb_10 1002
mch_opb_sdram 1.00.a
opb_uartlite 1.00b
opb_timer 1.00b

Imb_bram_if_cntlr 1.00b
Imb_bram_if_cntlr 1.00.b

opb_intc 100c
opb_emc 200.a
opb_zpio 30b
och i 1.00d
Make External Zi#IRL , fEESHESH 133102

IMTERRUPT LEWEL_HIGH

[:3]
2]
[:3]

bram_block, 1002
util buz_split 1002
dom_module 1002
dom_module 1002
util_buz_split 1002

11-31 AEEHITT D
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External Ports ®#%& 27w 7 L CBIWTL7ZEW, Name:SEG_pin EWIOE S5k L3> TuinvEd, B2 72<ThH
BWOTTN, & DT EDDE 54 2EFLET, SEG_pin 227V L., 4 Hi% SEG [CZEFL L/
SV, 2T, AN E 5 SEG BNEFRSNET,

@ Filters

< - «External Ports )

55 _Rst
SDRAM CASH
SDRAM GASA 20
SDRAM WER
SDRAMMWER_Zo
SDRAM_DGM
SDRAM Gk
SDRAM Gk Zo
SDRAM_RASH
SDRAM_RASA 2o
SDRAM_ADR
SDRAM_ADR 20
SDRAM_BankAd..
SDRAM_BankAd..
SDRAM_DG
SDRAM_FE clk
GONSOLE_R
CONSOLETX
MEMOON WER
MEMGON OEn
MEMGEN_DG)
MEMGON_ADR
MAG INTERRL..
MAG G5
SPLSCK
SPLMISO
SPLMOST

SPLSS
FP&A_RESET.EN
BOOT_JP

[Oh Swstem Aszembly..

= O Bus Interface (3) Parts () Addresses [‘;E‘Iv Filters (Applied) “ﬂ,ﬂ #fidd External Port

Met Direction | Class

clk_in I [0 [
SY5_Rat 1
SDRAM_CASH_w 0]
SORAM_CASH w lu]
SORAM WER u]
SDRAM_WER_w o]
SORAM DGk 0]
SORAM Gk u]
SORAM_Cilk_w 0]
SDRAM_RASH_w o]
SORAM_RASH w 0]
SDRAM_ADE _w u]
SDRAM_ADE_w 0]
SORA&M_Bank Addr v O
SDRAM_Bank Addr w O
SDRAM DG 0
SORAM_FE_clk I
COMSOLE_RX 1
COMSOLE T 0]
MEMCOMN_WEn o]
MEMCOMN_ DER 0]
MEMCOMN_ D) 0
MEMCOM_ADR. 0]
MaG INTERRUPT IM I
net_end 0]
SPLSCK 0
SPI_MISO (0]
SPI_MOSL 0
SPLSS 0

Senzitivity

INTER.. LEWEL_LOW

27V» 71, SEG_pin—SEG |ZZ& &

LED

T

BLOCK DIAGRAM

11-32 HAOfEE

=%
FE T

Fanee | IP Twpe IP Wers

[0:3]

[@11]
[@11]
[0:1]
[0:1]
[0:31]

[0:0]
[@15]
[24:30]

microblaze

a0la o
B
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nSEL. nLE, nSW. nCODE % SEG ERIERDO#EELTT > TTZEN,

@ Filters
_ (7) Bus Interface (3) Parts () Addresses [?i‘rv Filters (8pplied) “.{;.ﬂ #dd External Port
MHame Het Direction | Class Senzitivity | Range IP Twpe IP Yerzion
+|- =@ External Portz
¥ <#microblaze_i microblaze 4.00.a
+)- =d_opb_v20 opb_w20 110
F-=&i_Imb_v10 Imb_v10 1.00.a
+)-=d_Imb_w10 Imb_w10 100.a
¥ <@zdram_controller mch_opb_sdram  1.00.a
+)- wconzale_vart opb_uartlite 1006
¥ <@zystem_timer opb_timer 1.00b
#)- «d_Imb_bram_if_cntlr Imb_bram_if_chtlr 1.000
#- <&i_lmb_bram_if_cntl Imb_bram_if_cntlr 1000
¥ «paystem_intc opb_intc 100
¥ ~@#system_memcan opb_emc 200.a
+- «@opb_gpio 0 opb_gpio 30hb
¥ <#zpi_flash opb_zpi 1.00d
-« led_gpio 4 ﬁ‘ﬁ%’f]\j} L. ﬁﬁﬁ; oph_gpin alhb
—J- <@opb_sil00u 0 opb_sil00u 1.00.a
IP2INTC Irpt Mo Connec, l’
SSEEL Make External Z#R L . i E
n
nLE o] [0:3]
nSw I [0:2]
nizODE I [0:3]
—J- «a#bram_block 0 bram_block. 100.a
+)- =@ memcon_buz_zplit util_bus_split 100.a
+- <ardom_14_multi dem_module 100.a
+)- w@dom_sdram_fh dem_maoduls 100.a
+- «@util_bus_zplit 0 util_bus_zplit 100.a

@ Filters

e Bus Interface Parts Addreszes | Eyw Filters (Applied? || Add External Port
i

Mame

- <»External Ports
clk_in
SY5_Rst
SDRAMCASH
SDRAM GASH 2o
SDRAMMER
SDRAMMER 20
SDRAM_DiM
SDRAM Clk
SDRAM Clk 2o
SDRAM_RASH
SDRAM_RASH 2o
SDRAM_ADR
SDRAM_ADR 2o
SDRAM_Bank Ad..
SDRAM_Bank Ad..

Met

clk_in

SY5_Rst
SDRAM_CASH_w
SDRAM_CASH_w
SDRAM MER
SDRAM MER_ w
SDRAM_DM

SORAM Clk_w

SORAM Gl _w
SDRAM_RASH_w
SDRAM_RASH w
SDRAM_ADR_w
SDRAM_ADR w
SDRAM_Bank Addr_w
SDORAM_Bank Addr_w

Direction | Clasz  Sensitivity | Range | IP Type IP Vers &

OFgoOCO0OT" T RO00C0O0O0C0O0CO0O0OO0O"T

SDRAM_DG SDRAM_DG
SDRAM_FBcl SDRAM_FE.clk
COMSOLE R GONSOLE_RX
COMSOLE TX  COMSOLE_TH
MEMGOM_WEn  MEMGOMN_WER
MEMCOMN_OEn  MEMGOMN_CEn
MEMCCOM_DC MEMCCOM_DC
MEMCOM_ADR. MEMGOM_ADR
MAC INTERRU.. MAC INTERRUPTIN I
MAC_CSn net_ghnd 0]
SPLSCK SPLSCK o]
SPLMISOD SPLMISO 8]
SPLMOSI SPLMOSI o]
SPLSS SPLSS o]
FPGA_RESET EN FPGA_RESET ENw O
BOOT_JP BOOT_JP I
nLED nLED 4]
SEG .
EA iyl
= I

A Tormdam Aenombls

nCODE

Ol ew . BTAD AR

DGMG..

[0:3]

111
[@11]
311
0]
[0:31]

[0:0]

[118]

[24:30]
INTER. LEVEL_LOW

400.a
>

microblaze hd

11-33 HYHNE 5 ESE
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MicroBlaze &0 PowerPC (348575 1 DOFNIALRLNZITHZENTEER A, SUZAKU TliE, #EHD
FNIABER PO DT FIViAHZa L a—F% T, VAL ZITWET, FIVIAZNRAETHE, FDIA
BRI S U, BSENEAL DN E WS DB ED A DULBES IV E T,

IP2INTC_Irpt @ Net (Z sil_intr & A JJL. system_inc ® Intr @ Net (2, sil_intr & LiBFCLTZEWN, &
NTHEaT OEIAHNEIAZ I v —FZHESIVET, ARNCEWTZH DIZEEDIA ZOEFENAR A3 5 <
R0ET,

o Filters
*
@ O Bus Iterface (3 Ports (O Addresses ['%vFiIters {pplied) ”#* fidd External Port

Mame Net

s External Portz

«»microblaze_i

«<»d_opb w20

<i_lmb_10

«»d_lmb_10

~adram_controller

w»conzole_uart

@ zystem_timer

«»d_|mb_bram_if_cntlr

«<»i_Imb_bram_if_cntlr

B s@zystem_intc
Tntr H to L zilintr & MAC_ INTERRUPT_ IM & conzole_uart_interrupt & timer_interrupt ] I
Irq TFTETTUET 0]

Directi

silintr PANIL., BEESH D

«»led_epio

=) =*opb_sil00u_0
ISPé?éNTO_kpt @ sil_intr & #iBi95

nSEL msEL ¢ =

nLE nlE | #¥ Interrupt Connection Didlog ===

nSW ngu . . o
HCODE w00 Paotential Interrupt Connections Connected Interrupts Priority

net_vcc Low
net_end mac_interrupt
console_uart_interrupt console_uart_interrupt
eiccd0bextinputirg
mac_interrupt

=-=@=bram_block 0

«@ memcon_bus_split
eadom 14_multi
wxdom_sdram_fb
wputil_ bus_zplit 0

<

=)
M D&

[T Swstem Assembly.. BL(

High

0] l [ Cancel
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UPEXR-PPEN sz310 | sza10)

S7310,8Z410 [I—R7mty¥d PowerPC 72D T, 3% ED SZ010,SZ030,S7Z130 &i#E\ E 7, PowerPC
Tlid, EVPRWIANN I ZT LT 4 J AL D AFNZENIA IR 2ty b T 500 BRHNET, EVPR 1 EAL 16bit
DOFHPMEHZ I, AL 16bit (FEHINDHL PAZTT, T 740 DT 0T =7 TlE, boot £7ar i
0xFFFFFFFC (2&%Y, BRAM % 0xFFFFC000~0xFFFFFFFF (%04 CCu\Ed, EVPR (ZEVAHA~RT X
Zoh 5720 12iE, 0xFFFF0000 ETHARL 2N EWT 20D T 28, Zhi2é BRAM OE &)Y 64kByte |2
725> CLFEWET, SZ310 [T AL T3 Virtex-II Pro IZ 48kByte @ BRAM LWL TUWVRWZO R &N E
DA, SZ410 TIHEV2WZEIIHVFH AN, o722 DT xFFFFC000~0xFFFFFFFF Oz, 50
&> BRAM ZHEL. 0xFFFF0000~0xFFFF3FFF (2B v kL, ZZIZEIVIA RN ZE2ED Y THIHNZLET,
7o, text 7T ar iy 15kByte (2725 TWVET DT, rodata, data, bss 72£%, 0xFFFF0000~0xFFFF3FFF
ANZEN Y TT, MWEREE DT HZEIZLET, plb_bram_if cntlr Z3EA1L T, PLB (Z#2%iL . bram_block
ZIBNL T, plb_bram_if cntlr {ZH&F L TZS0Y,

% Xilinx Platform Studio - G:/suzaku/s2810  — [System Assembly Viewl] ==E3
[th Eile Edit Miew Project Hardware Software Device Configuration Debug  Simulation Window Help =I5 [X)
ODFEHG IR ey oBRRNBOR MBS PR - WEEX BRI x
B B Mk
I Froject Information Area 0 @ Filters
Project | Applications | IP Gatalog P @ (@) Bus Interfsce () Ports (O Addresses | Bje Connection Filters
B S
5 Name Bus Connection Direction  IP Type IP Version
e >
MName Version Description e
e . s@oph opb_w20 110c
FPGA Recanfiguration >plbZoph ph2oph bridee 101
General Purpose 10 e

plb_bram_if cntlr Z3iE/0L

[=-Memory Gontroler PLB 0:%%%-?‘6 oph_artlite 100k

dsbram_if_cntlr 300.a oph_intc 1.00c

isbram_if_cntlr 300.a s opb_epio a0lb

Imb_bram_if cntle 100k LME BRAM 1 i oph_gpio 30k

mch_opb_ddr 1.00a QPE Multi-C (“" >

eh.apb ok 1ok OPB Multi-G ( PORTA plb bram,_if crtl 0_PORTA

HchTopdhs LU GRS MRS @opb_sil00u 0 opb._sil00u 1003

mch_opb_eme 1.00a QPE Multi-C = <jtagppc jtseppe_cntle 100b

meh_opb_sdram 1008 OPB Multi-C = «proc_sysreset proc_sys reset 1003

opb_bram_if cntl 1.00.a CFB BRAM = «@bram bram_black. 1.00a

oph _ddr 100k OFB DDR Sl FORTA porta

opb_ddr 1104 OPB DDR Sl FORTE Mo Gonnection

oph_ddr 2003 OPB DDR SI (=) =xdom 18_multi dem_module 1.00:a

oph ddr 200b OPE DDR SI (= sadom_4_multi dom_maduls 1.00a
- (= =#buz_select v bus_select v 1.00.8

opb_emc 1.10b COPE Externa =

eor_ogic U utilvector_logic  1.00a

opb e 200a OFB Externa L] E <tram block D > bram_black 1005

opb_sdram 1.00 OPB SDRAN 7 L bl PO R T £

opb_gdram 1.00& QFB SDRAN ( PORTE No Gonnection

opb_gyzace 1.00b OPB System

opb_syzace 1.00c QPB

bram_block Z3iB0L .
plb_bram_if contlr_0 (2 #%%¢ - B

1 lb bram_if cntle 1.00b
e

11-35 EVIAZLFRTE L
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plb_bram_if cntlr_0 OF% & M4 B &, Base Address (Z[0xFFFF0000],
High Address (Z[0xFFFF3FFFIE A /L. [OK]ZZU 27 LT RSN,

~ plb_bram_if entlr_0 : plb_bram_if_cntlr_¥1_00_b

[HDL Toeele Mames ] [E Datagheet ] [@ Restare ]

User | System | { 0xFFFF0000 & A7)
fddrezs
PLB Base Address |l]xffffl]lll]ll |

High Address (OXEEEEIEEL |
\ O0xFFFF3FFF & A\ JJ

[ ox ][ Cancel

11-36 HIVIAZBIE 2

Vo T —A7 V7 "BV £, [Softwarel—[Generate Linker Script.. ]2 3R L TIEEWY,

w Hilinx Platform Studio - G:fsuzaku /20060811 52310 - [System Ass

[ File Edit Miew Project Hardware N Device Configuration  Debueg  Simulatig
O A Ee 3 i e | [ Softwars Platform Settings.. Y o

=) 7 fizzien Default Drivers

5 ; uba Gienerate Libraries and BSPs -
Praject Informa Area Filters

Project Applications | IF Gatalog | o] Add Software Application Project.. (%) Bug
[ A Build All Uszer Applications =

Mame Wersior =] NE .. ~
finalog & Launch Platform studio SOK Do
Bus @»plb2
Buz Bridee LEF Glean Libraries >
Glock Gontrol @ Glean Programs -
Communication High-Speed & Clean Softwars &>
Communication Low-Speed =
Debue | PO,
DA L Sy T

FPGA Reconfiguration [
General Purpoze 10 [
Interrupt Control [
(=) Memory Block,

- -
o
ID.
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[Sections View]® Memory O Z w4 L . [Generatel 27Uy 7L T FEW,

o G te Linker Script :
L SENErale -MKer Scrip .vecotrs plb_bram_if_cntlr_0
Sections View: Heap and 5t .teXt plb_bram_cntlr
Section Size (bytes) Memary Section :
wectors 000000000 plb_bram_if_crtlr 0 - Heap .I'Odata plb_bram_]"f_cntlr_o
text 0x00000000 plb_bram cntle v Stack .sdata2 plb_bram_if cntlr_0
rodata 0x00000000 plb_bram_if_cntlr 0 v .sbss2  plb_bram_if_cntlr_0
zdata? 000000000 plb_bram_if_cntlr 0 v / data plb bram lf Cnth‘ O
shes? (00000000 plb_bram_if cntlr 0 v . - T -
data 000000000 plb bram_if_cnth D v e fixup  plb_bram_if entlr_ 0
fhap 000000000 plb bram_if cntlr 0 v .sdata plb_bram_if_cntlr_0
=data 000000000 plb_bram_if_cntlr 0 v SbSS plb bram lf Cntlr 0
zbhss 000000000 plb_bram_if_cntlr 0 v . oA -
b=z 000000000 plb_bram_if_cntlr 0 v 'bSS plb—bram—lf—cntlr—o
boot  [5x00000000  [plb bramcri v .boot0  plb_bram_cntlr
Memories View:
- - Memory Start Address Leneth
Add Section | [Delete Section sdram controller | 0x00000000 32768K
aystem_memcon_C | 0xFO000000 8192k
Eoot and Vector Sections: system_memcon_ G 0xFOEDDOOO 1024k
Section Address e mary plb_bram_if_cntlr 0 0xFFFFOO00 16K
boot 0xFFFFFFFG plb_bram_cntlr plb_bram_cntlr 0xFFFFCO00 16K

ELF file uzed to populate zection information:

Ci¥¥zuzaku¥=z310-2006081 1 ¥ppcd05_i¥code¥executablee f |

Output Lirker Script: 52310-2006081 T¥code¥boot finker seriptid | [ . |

‘ ’ Gienerate D Gancel ]

&

11-38 HIVIAZLGRIE 4
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11.457. EVFHA4 Y
Project Files ® UCF File:data/xps_proj.ucf ZX# 7 /7)o 7L TLIEEN, BV TH A D77 A NVRBEEET,
LT AL ZBIMATI L, RAFL TSN,

nx Platform Studio — G:¥suzaku¥sz130-add_slot—20070420¥xps proj.xmp — [xps projucfl

[th Eile Edit \iew Project Hardware Software Device Configuration Debug Simulation Window Help
M e XN IRBARIEES I RENONRIDIEL DA R MiuniEX
BRI £iEr e Y % RUE |
| 123 Net FFGL RESET EN LOC=E13 | IOSTANDARD = LWCMOS33: ~
fpplications | P Gatalog 124 Net SDRAM FE clk LOC=ES | IOSTANDARD = LWCMOS33:
125 Net nLED<O> LOC=T3 | IOSTANDARD = LWCMOS33:
Platform 126
=-Project F_"‘_’S ) 127 HNet nCODE<0> LoC=J1 | IOSTANDARD = LVCMOS33;:
MHS File: xps_proj.mhs 128 HNet nCODE<1> LOC=FS | IOSTANDARD = LVCHOS33;
P 129 Net nCODE<Z> LOC=ES | IOSTANDARD = LWCMOS33:
130 Net nCODE<3> LOC=410 | IOSTANDARD = LWCMOS33:
: Ry _°"“?'°ad'°md_ 131 HNet n3W<0s LOC=D11 | IOSTANDARD = LVCHOS33;
L gtion OP‘_'””SE_'E' steftastruntimeopt || 45 gor pEgers LoC=C11 | IOSTANDARD = LVCHMOS33:
= Ok, T (Al e 133 Netr nSW<Z» LOC=F11 | IOSTANDARD = LVCHMOS33:
& Het SEG<O> LOC=LS | IOSTANDARD = LWCMOS33:
UCF File: data/xps_prOJ.ucf Net SEG<1> LOC=L6 | IOSTANDARD = LVCHMOS33:
NN 1 Het SEG<Z> LOC=L4 | IOSTANDARD = LWCMOS33:
BT NI Net SEG<3> LOC=L3 | IOSTANDARD = LVCMOS33;
Het SEG<4> LOC=LZz | IOSTANDARD = LWCMOS33:
e G ST T 130 Net SEG<S> LOC=L1 | IOSTANDARD = LWCMOS33:
=-Reference Files 140 HNet SEG<E> LOC=C9 | TOSTANDARD = LVCMOS33:
Log Files : 141 HNet SEG<T> LOC=DS | IOSTANDARD = LVCHOS33;
Synthesis Report Files 142  HNet nSEL<O> LOC=E& | IOSTANDARD = LVCHOS33;
143 Net nSEL<1> LOC=K4 | IOSTANDARD = LWCMOS33:
144 Net nSEL<Z> LOC=K3 | IOSTANDARD = LWCMOS33:
145 Net nLE<O> LOC=411 | IOSTANDARD = LWCMOS33:
146 Net nLE<1> LOC=E11 | IOSTANDARD = LWCMOS33:
147 Net nLE<Z> LOC=F12z | ICSTANDARD = LVCMOS33;
148 Net nLE<3» LOC=E1Z | IOSTANDARD = LWCMOS33:
143
150
w
£ >
Svztem Azzembly Yiewl [2] xp=_projuct
@
~
Format revision of project to EDE 9.1.02 completed
INFO:MDT — Project Files updated successfully. Now trying to update IP versions...
Done.

W
£ >
Qutput ‘Warning Error

Ready GAPS [NUM [SCRL [Ln 147 Col 40 [UCF [

X 11-39 H/EIP =7 (xps_proj.ucf)
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#£ 11-2 BEIP a7 o7 YA

SZ010
37030 SZ7130 SZ310 SZ410

nCODE<0> C8 J1 J16 H5
nCODE<1> A9 F9 J15 E2
nCODE<2> A12 E9 J14 D2
nCODE<3> C10 A10 J13 U9
nSW<0> Al4 Di1 K16 L1
nSW<1> B14 C11 K15 M1
nSW<2> A13 F11 K14 G4
SEG<0> C5 L5 F15 P1
SEG<1> B5 L6 F16 P2
SEG<2> E6 L4 G13 L2
SEG<3> D6 L3 Gl14 M2
SEG<4> Cé6 L2 G15 N2
SEG<5> B6 L1 G16 N3
SEG<6> A8 C9 N9 Y7
SEG<7> B8 D9 P9 W7
nSEL<0> D7 K6 H13 N5
nSEL<1> C7 K4 Hi4 M3
nSEL<2> B7 K3 H15 M4
nLE<0> E11 All L13 E1
nLE<1> D11 B11 L14 F1
nLE<2> C12 Fi12 L15 F2
nLE<3> B12 E12 L16 G2

VL ETHEET OBMITEOY T,

11.4.5.8. BYEIP O 73BN {E2£F LD

IP =7 78 EDK (23t A £ TUVDDSHERR
IP =2 7% SUZAKU ®OF 7 4 /L MBI
OPB (2 #5#5¢

TRUAZERIE

NS VALEREL S v

R
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1.46.ry FJR b, FRT S LT 74 IL(Hard DH) 1ERE
ZHTHEIP a7 OBMAKE T LEL, BIEIP a7 M@ R T =y 7 LET,
[Hardwarel—[Generate Netlist] 8 %#2Uy2LCTFEU, S ARV RSN ET,
[Hardware]—[Generate Bitstream] IV LT REN, Y7y =T %8 F7200 bit
TrANVHBERSIVET,
HLEEIP 2727 —21H 55 A . synthesis/opb_sil0Ou_0_wrapper_xst.srp (227 73
FRSINDHD T, ZNEANWTZ I —% MR, [EIEZIT>TTEEN,

% Hilinx Platform Studio — G:/suzakufsz130 - (synthesis/opb_sil0Du_0_wrapper xst.srp) — [opb_sil00u_0_wrapper_xst.srpl
[B File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help (=150 (XN
LIANE na R0 ANEBER MRS P ARe wE ERBEKiE
222 ARARDABE DTN
e 1 PRelease §.1.02i - %3t I.27 ~
Project | Applications || IF Gatalog z Copyright (c) 1995-2005 Xilinx, Inc. All rights reserved.
3 --»
A
o 4 TABLE OF CONTENTS
Sim Model: BEHAVIORAL 5 1) Synthesis Options Summary
= Reference Files [ 2) HDL Cowpilation
Log Files 7 3) HDL Analy=zis
=) Report Files 8 4) HDL Synthesis
repart/sps_projhtm| =] 4,1) HDL Synthesis Report
synthesis/microblaze i wrapper_xsterp 10 &) Adwvanced HDL Synthesis
synthesis/sdram_controller_wrapper_xstsrp 11 5.1) Advanced HDL Synthesis Report
synthesiz/console uart wrapper_cstsrp iz 6] Low Lewvel Synthesis
synthesis/system_timer wrapper xstsrp 13 7} Final Report
synthesiz/d_Imh_bram_if_ontlr_srapper_xstsrp 14 7.1) Device utilization summary
synthesiz/i_lmb_bram_if_entl wrapper_cstsrp 15 7.2) TINING REFPORT
synthesis/bram block 0 wrapper_xstsrp 16
synthesis/system_intc_wrapper_xstsrp 17
synthesis/d_opb_w20_wrapper_xst.srp 18
synthesis/i_Imb_v10_wrapper xstsrp 19 * Synthesis Options Summary *
synthesis/d_Imb_v10_wrapper xstsrmp 20
synthesis/system_memoon_wrapper_xst srp 21 —-—-— Source Parameters
synthesis/memcon bus_split wrapper xstsrp 22  Input Format : NIXED
synthesis/opb_epio 0 wrapper_xstarp
syhthesis/debug_mdm wrapper_:sterp 13 3 3 ) >
e pper e synthesis/opb_sil00u_0_wrapper_xst.srp”(Z
synthesis/dom_14_multi_wrapper_zstsrp a ,f/'z ~ \‘*%(V\]é
synthesis/dem_sdram_fb_wrapper_sterp :70)1:77 75) '/f‘\ hé | wrapper/
synthesis/util bus_split_0_wrapper xstsrp / O
bd
System Assembly.. | BLOCK DIAGRAM @ Xps_proj (2] opb_sil00u_0_wr

microblaze 1 ~
Running DatazMem with the following conteand:
dataZmem -bm implewentation/xps_proj_bd -bt implementation/xps_proj.bit -hd
BBoot/executsble.elf tag bram_hlock 0 -o kb implementation/download.bit

Memory Initialization completed successfully.

Done!

Output | Warnings || Errors

CAPS [NUM [SCRL [Ln 128 Col 30 [Text |

¥ 11-40 =7 —L7R—Fh
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11.4.7. BBoot #R&E

Aalg. SUZAKU OF 7 4L MZA->TW% BBoot ICFEEMZ T, 77U —ar ZERL
iﬁ‘o

BBoot &i%, FPGA @ BRAM [ZELESH, EIREZ AT HERMNCENIET D7 0T LT,
7' —ha—% Hermit OEFISCEEHLZ Z1TOHD T,

#1H1Z BBoot D70y =/ MIARY M DY TN TN BINLET,
ZFLC. main.c ICEFEZNMz TOWOEET,
BBoot [Z3BINT 520y~ DY T N =7 OREE FElRmLET,

o  AX—MEH HLRZL AL F (F 2V T E) %2 2 SOLLEMLIZEE, 7 B A
LED O# 7% Rl d5)

o AT HH (HLARX AL T (F XV T ERE) 2 1 WL, ZNEhxtind
%787 Ab LED O FORlRAAS (L SH D)

o 3 ODETF BRI (T BZ AR LED O8I0 3 DZFAoT-b, Hifh LED ZAR TS LN A —1(F
HFEMT5)

o [AHEREEHIE (2—HVa—R2AvF DALY, 787 A b LED OFFOalbn#H 4L H 4 5)

o  EIFEHEAFHIBEE IP a7 BB ARTHAIL T HIIND, 2 — NSV DL TFEZITT-H BV
— =T THAI T HINDHE—RICER

2ayhw DY 7 =T IE, BAE IP a7 hbOEIASR THAIL T #IINHE—RE BV — L —F THAI
TEIINDE—REFHELQOOET,

FAIA IR TR 2T NS T, EIAFTEEREEO ONEDTT,
"11.6 Y 7RI =T DT NI CT NN RE L, TNV T Ry 2T O EREGRLET O T, B, FEMENE
ZHER L TLIZEW,
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11.4.7.1. BBoot 70—
SUZAKU (Z&EJRE AL I8 T 74/ SUZAKU 7 —ha—4% BBoot 1. UL FO7a—THEITI
nET,

LED D3(FR)HAT

EEIE— I
r=T?

ZR#L?

EEE-FERE@
E 8

‘A’ or ‘Enter’

Y
v kI—bo—4 .
Hermit#2 &f ;.jlflu_jﬁi_itg
LED D3(F)m«T

11-41 BBoot ®»7r—
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Applications DX 7 %707 1L TLIZEV, BBoot X FRe DY — A7 7 A )V TRERSIVE T,

IF Oatalo‘ Project P.p)lications
Software Projects

|£1Add Software Application Project..
mDefault: microblaze_i bootloop
mDefault: microblaze_i_xmdstub
= %iject: BBoot
—J- Processor: microblaze i
Generated Header: microblaze_ifinclude/xparametersh
Executable: C¥zuzaku¥sz130-20061114¥microblaze_i¥code¥executableelf
= Gompiler Options
Linker Script:
Maode: EXECUTABLE
Stack Size:
Heap Size:
=-Sources
Crf¥suzaku¥sz130-2006111 4¥codemediumc
Cid¥zuzaku¥=z130-20061114¥code¥=pic
Crf¥zuzaku¥sz130-2006111 4¥codetsrecc
Crf¥suzaku¥sz130-2006111 4¥code¥maine
Crf¥suzaku¥sz1 302006111 d¥code¥flash.c
= Headers
code¥mediumh
code¥memmaph
code¥spih
code¥srech
code¥versionh

code¥flashh
code¥microblazeh
code¥powerpch
medium.c | UART TOEZA(E
spi.c SPI 77y 2 A% 9% Read, Write(SZ130,SZ410 Tffi i)
srec.c Eha—7 SEXOT77ANVDZAF
flash.c 772 A% 5 Read, Write (SZ010,SZ030,SZ310 Tf#i )
main.c T —bE—ROF =y 7 avROZAF, 7 —ha—4% Hermit D2t —tT v 7 Ehr—7 S
TERXDT7 7 AN DT
(EDK T, _7ZRV AINT 74V CTRESILTND729, main BI%ZEIFIE, main B
o7 as T LNAL— T HIZa A LLTLNVET, )

11-42 BBoot DAL
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THDEHZ, BBoot (A Auy M~ v DY T NI =T ZBIMLET, Aay w43y —L—7
FT—R&, BNALE—RD 2 B TEMLET,

LED D3(F)HLT

Evont
A0y AIC
FRBMUERTCY

EEE—FIvN
F=Fv?

A0y bIIV0D ARV Iy
DA EF Al DA HRIT

EEE-FERE@
E 8

‘A’ or ‘Enter’

ZNAHEZIE BNAHEZEIE FINAH

ttﬁetﬂit_égjj_g E FD—?%ﬂ?Eﬁn -au\y rIUY )
LED D3(FR) AT HyUH-FE-FK EY-I—TEfT

11-43 RAayh<> o DO7a—

260 AOykv o Ma7% CPU THIEHT S



SUZAKU Starter Kit Guide (FPGA) Version 2.2.0

11.4.7.2. 7Oy FZY—RX T 74 JLEMN

£1)E CD-ROM D ¥suzaku-starter-kit¥fpga’ D DEHET7 71 /L “slot_c_source.zip” % BHI L TL7ZEW,
?C¥suzaku¥sz***- yyyymmdd ¥code”7 +/V X IZJRBAZE DT 4L X DH D slot.c, interrupt.c, slot.h,
interrupt.h 22" —L TL7ZE0Y,

(- BYRABODHILEL. HAET S )
H]flashh EURAHDORIEET B
E interrupth .
Emediumh CEYRAADFEELE., XAy IS UEEME

) e
E memmap.h \_ (BIYAFH/\> K5 timer_interrupt_handler) y
E microblazeh ( N 8= B I =T T2 71— ~
Epnwerpc.h s RA—hERE JBLREI RS YF (Fral
H]slath Y JBRE) E2DOLUEMUTB. TEJ 4 2 bLED
j . DEFZEEERIE D)
H]=pih
H]zrech c R hy TRl LRIV YT (Fray
Eversinn.h VIBE) #F1ORLEE. ThEhdmd st
G A2 FLEDDHFEDRELZEILL S 3)

Eflash.c
E interrupt.c - 3DDHF—HEE (TE5 A > RLEDDEFH3
Emain.c DFAot=b, HELEDZFIERANTSES MU AH
j . —EB5EHNTB)
] medium.c
Clslots <= - BEREHH (O—48 U a— FX4( vy FOASN
Sspic [2&Y. 7€%5 2> FEDORFORGEEEE
j EF95)
|=recc \_ Y,

11-44 YV —RT77A)Lat’—

Applications @ Sources =/ 7Vv 7L, A==2—@ Add Existing Files...Z##{ L. Sources | slot.c.
interrupt.c ZIBL T7ZEWY,
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- Xilinx Platform Studio - C:¥suzaku¥sz130-add_slot—20070420%¥xps proj.xmp — [xps_projucf]

[th File Edit \iew Project Hardware Software Device Configuration Debue Simulation Window Help =& %]
AR e D ENARHNEBEEOR G REONOINIDPELD P b W& iH020 X
: = AR %D H

IOSTANDARD = LWCHMOZ33!
IOSTANDARD = LWCHMOZ33!
IOSTANDARD = LWCHMOZ33!
IOSTANDARD = LWCHMOZ33!
IOSTANDARD = LWCHMOZ33!
IOSTANDARD = LWCHMOZ33!

123 Net FFGAL RESET EN LOC=E13 | IOSTAMDARD = LVCHMOS33; ~

Project U Applications | I Catalog 124 HNet SDRAM FB clk LOC=ES | IOSTAMDARD = LVCHMOS33; |
125 Met nLED<O> LOC=T3 | IOSTAMDARD = LVCHMOS33;

Software Pro)em— 126
[ ]Add Software Application Project.. 127 HNet nCODE<O> Loc=dJ1 IOSTANDARD = LVCMOS33:
¥ Default: microblaze_i_bootloop 128 Net nCODE<1> LOC=F9 IOSTANDARD = LVCMOS33;
mDefault: microblaze_i_xmdstub 129 HNet nCODE<Z> LOC=E9 IOSTANDARD = LVCMOS33;
= [#Project: BBoot 130 HNet nCODE<3> LOC=410 IOSTANDARD = LVCMOS33;
Processor: microblaze.j 131  HNet nSU<0> LOC=D11 IOSTANDARD = LVCMOS33;
Executabls Cisuaalibestiinsddealatz20070420% | 132 Net nSuW<ls LOoC=C11 IOSTANDARD = LVCMOS33;
mrﬁ%m nsez > LOC=F11 TOSTANDARD = LUVCHMOS33;
o SEG<O> LOC=L5 TOSTANDARD = LUVCHMOS33;
< i Aidd Existing Fi SEG<1> LOC=L6 IOSTANDARD = LVCMOS33;
1 et SEG<Z> LOC=L4 IOSTANDARD = LVCMOS33;
2 T T 13Net, SEG<3> LOC=L3 TOSTANDARD = LUVCHMOS33;
Ci¥¥zyzaku¥sz] 30-add_slot-20070420¥code¥ m

Cr¥suzaku¥sz] 30-add_s lot-20070420% code¥f| E‘ y U v 7 7&‘ L"C‘)( = %?f H:l' L

Ci¥zyzaku¥sz] 30-add_slot-200704 20¥code¥in
Ci¥suzakuifez| 30-add slot-20070420%c0de¥s | Add Existing Files... Z &R

Headers

T  TET ITELT TOo==FT
144 HNet n3EL<i> LOC=K3 IOSTANDARD = LVCMOS33;
145 Net nLE<O> LOC=A11 IOSTANDARD = LWCHMOI33;
146 HNet nLE<1> LOC=E11 IOSTANDARD = LVCMOS33;
147 MNet nLE<Z> LOC=F12 IOSTANDARD = LVCMOS33;
145 MNet nLE<3> LOC=E12 IOSTANDARD = LVCMOS33;
149
150 =
b
< | >
S > [@System Assembly Viewl | @ *ps_projuct
~
Format revision of project to EDK 9.1.02 completed 0
INF2:MDT - Project Files updated successfully. Now trying to update IP wersions...
Done.

v
< | >
Qutput ‘Warning Error

Ready CAPS | WUM | SCGRL | Ln 147 Col 40 | UGF )

11-45 Y—RA 77 A/L800

Select Source/Header File to Add to Project

I LMIBPTD: | ) cade Y e @

BRiR{E 27
€
FAD bk

T4 A b
L W o ! - 9 9 »
-t “interrupt.c”, “slot.c”%

«) e
74 Fpk-4 :
s et q"slot.c" “interruptc”_J j Fiete (00 |
v JLOFEER T | Sources e | i)

11-46 Y —A7 7A/LEIR

Applications ® Headers #4527V 71L, A==—@ Add Existing Files...Z 3R L, Headers |Z slot.h,
interrupt.h ZEML TS0,
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nx Platform Studio — G:¥suzaku¥sz130-add slot—20070420%¥xps proj.xmp — [xps pr

[th File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =&
AN e DENRNBER AN REDORN:DOFPEL D ARG s E@XK
BRrig« 2EL ARRRIN

123 Net FPGA RESET EN LOC=E13 | IOSTANDARD = LVCMOS33; -~
Project | Applications | IP Catalog 124 Net SDRAM FE_clk LOC=E9 | IOSTAMNDARD = LWCMOS33:
- 125 Net nLED<O> LOC=T3 | IOITANDARD = LWCHMOSI33;
Software Projects ~ 126
foal idd Software Application Project.. 127 HNet nCODE<O> LOC=J1 | IOSTANDARD = LVCHOS33;:
[¥\Default: microblaze i hootloop 128 Net nCODE<1> LOC=F2 | IOSTANDARD = LVCHOS33;
¥ Default: microblaze_i_xmdstub 129 HNet nCODE<Z> LOC=E9 | IOSTANDARD = LVCMOS33:
= m‘l’mjecl: BBoot 130 Net nCODE<3> LOC=410 | IOSTAWNDARD = LVCMO333;
Frocezszor: microblaze_i 131 et n3wW<0:> LOC=D11 | IOSTANDARD = LWCMO333:
Executable: G¥#zuzaku¥sz] 30-add_slot-200704% 132 HNet n3W<1> Loc=C11 | IOSTANDARD = LVCHMOS33;
Compiler Options 133 Net n3W<2Z:> LOC=F11 | IOSTANDARD = LVCMOS33;
= 134 Net 3EG<0> LOC=L5 | IOITANDARD = LWCHMOSI33;
zuzaku¥sz] 30-add_slot-20070420%¥coded 135 HNet 3ZEG<1> LoC=L6& | IOSTAWDARD = LVCMOSI33:
Ci¥zyzaku¥sz] 30-add_slot-20070420%¥coded 136 HNet ZEG<Z> LoC=L4 | IOSTAWDARD = LVCMOSI33:
Ci¥zyzaku¥sz] 30-add_slot-20070420%¥coded 137 HNet 3EG<3> Loc=L3 | IOSTAWDARD = LVCMOSI33:
Ci¥zyzaku¥sz] 30-add_slot-20070420%¥coded 138 HNet 3EG<4> Loc=L2 | IOSTAWDARD = LVCMOSI33:
Ci¥zyzaku¥sz] 30-add_slot-20070420%¥coded 139 HNet 3EG<5> Loc=L1 | IOSTAWDARD = LVCMOSI33:
C¥suzaku¥zz] 30-add_slot-20070420¥coded 140 HNet 3EG<6> LoC=Co | IOSTANDARD = LWVCHMOSI33;
Ci¥zyzaku¥sz] 30-add_slot-20070420%¥coded 141 HNet 3ZEG<7> LoC=D9 | IOSTAWDARD = LVCMOSI33:
= Headers 142 Net n3EL<O> LOC=Kf | IOITANDARD = LWCHMOSI33;
code¥mediumh 143 et n3EL<1:> LOC=K4 | IOSTANDARD = LVCMOS33:
code¥memmaph 144 HNet n3EL<Z> LoC=K3 | IOSTAWDARD = LVCMOSI33:
code¥spih 145 Net nLE<O> LOC=411 | IOSTAWNDARD = LVCMO333;
code¥srech 146 Net nLE<1> LOC=E11 | IOCSTAWNDARD = LVCMO333;
code¥versionh 1a- ot wl B LOC=F1z | IOCSTAWNDARD = LVCMO333;
code¥flazhh * N LOC=E12 | IOCSTAWNDARD = LVCMO333;
code¥microblazeh SlOt‘h\ 1nterrupt'h JEjJD
Ode¥powerpCT
code¥interrupth ¥
code¥sloth |2 >
& > [MSystem Assembly Viewl | xps_projuct |
A
Format revision of project to EDE 9.1.02 completed
INFO:MDT - Project Files updated successfully. Now trying to update IP wersions...
Done.

v
< ¥
Qutput ‘Warning Error

Ready CAPS  HUM SCEL |Ln 147 Col 40 |UCF )

11-47 ~yZ 77 A/VBIN
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11.4.7.3. main.c
Applications Project:BBoot Sources main.c
main.c BBoot

11-7 1P main.c

#include <ctype.h>
#include <xuartlite_|.h>
#include "version.h"
#include "memmap.h"
#include "srec.h"
#include "medium.h"
#include "spi.h"
#include "flash.h"

#include "slot.h"
#include "interrupt.h”

#define LED_GPIO(V) (*(volatile unsigned long *)(LED_REGISTER_BASEADDR) = (v)
#define LED_ON (0))
#define LED_OFF (@D)

#define MAX_BUFFER_SIZE (128)

#ifdef XPAR_SPI_FLASH BASEADDR

#define BOOTLOADER_OFFSET_SPI (0x00100000)

#else

#define FLASH_4MiB (0x16)

#define FLASH_8MiB (0x17)

#define BOOTLOADER_OFFSET_4MiB_FLASH (0x00080000)
#define BOOTLOADER_OFFSET_8MiB_FLASH (0x00100000)
#Hendif

//

int main(void)

{
unsigned int bootloader_offset;
char key;

LED_GPIO(LED_OFF);

#ifdef defined(__PPC__) || defined(__powerpc__)
XCache_DisableDCache();
XCache_DisablelCache();
XCache_InvalidatelCache();
busy_wait(1000000);

#ifdef XPAR_SPI_FLASH_BASEADDR

/* phy reset */
LED GPIO(LED_OFF|NRST_DISABLE);
busy_wait(15000); /* about 10msec */
LED_GPIO(LED_OFF|NRST_ENABLE);
busy_wait(15000); /* about 10msec */
LED_GPIO(LED_OFF|NRST_DISABLE);
#Helse
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busy wait(15000); /* about 10msec */
#endif

if (get_bootloader_offset(&bootloader_offset) < 0)
goto halt;

if (is_autoboot_mode()) {
second_bootloader(bootloader_offset);

}

/imyprint("¥r¥n¥r¥n"BBOOT_NAME " v" BBOOT_VERSION " (" TARGET_CPU ")¥r¥n");
//\myprint("Press 'z' or 'Z' for BBoot Menu.¥r¥n™);

/* busy loop to wait getting a char 'z’ or 'Z' */
Hermit

//busy_wait(BBOOTMENU_WAITTIME);

//|if (XUartLite_mIsReceiveEmpty(XPAR_CONSOLE_UART_BASEADDR) ||

// ((key = get_char()) != 0 && key = "Z"' && key 1= "Z"))
// second_bootloader(bootloader_offset);

interrupt_init(Q; /!

/* clear for long time pushing */

clear_rx_fifo();

myprint("¥r¥n¥r¥nPlease choose one of the following and hit enter.¥r¥n");
myprint("a: activate second stage bootloader (default)¥r¥n");

myprint("s: download a s-record file¥r¥n');

myprint("t: busy loop type slot-machine¥r¥n™);

while (1) {
key = get_char();
switch (key) {

case 'a': /* activate second stage bootloader */
case 'A':
case '¥r':
case '¥n':
interrupt_clean(); /!

second_bootloader(bootloader_offset);
break;

case 's':

case 'S':

interrupt_clean(); //

#ifndef XPAR_SPI_FLASH_BASEADDR
myprint("Erasing Flash...");
flash_erase(bootloader_offset);
myprint(""Done¥r¥n");

#endif
myprint("Start sending S-Record!!¥r¥n");
download();
break;
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4 case 't': )

case 'T":
interrupt_clean(); //
myprint("busy loop type slot-machine¥r¥n"); T
while(1){
busy_wait(10000);
slot();
\_ } /
default:
myprint("Invalid selection.¥r¥n");
case 'z':
case 'Z':
clear_rx_fifo();
break;
}
¥
halt:
myprint("Halting...¥r¥n");
return O;
¥
11.4.8.
mian.c [Software] - [Build All User Applications]é
executable.elf
11.4.9.
bit
[Device Configuration] - [Update Bitstreamﬁm bit

[Update Bitstream]
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11.410. 3274 FXalL—>3 Y

JP1,JP2 % a—hL, JTAG Oaxr X2 &8k L, V7 N — 7 )V & EE L TR L
RSN, VUTIIVBERY 7 =720 E B, AC 7# 7% 5V 245k L CEIRA AN TL
7280,

SNT N —T NG

\ © |§33§::: A7 oa—R A —7 L

>
JP1,JP2 a—Fh

©

0 O © O

LED JSW | R-SW 7SEG
000000000000
000000000000

BN

(oo@@@. |

O)[0000000000000200000009 (O

(NI

11-48 Jy L /O T

[Device Configuration]—[Download Bitstreaml@a% 727 LTS, /3w FE—RD iIMPACT % L
TFPGA IZbit 77 AV Bar 7 4Falb—ardnEd,

11.5. XAy b UFER
VU bTray b~ OFER T !
11.51. RAvw L UENMERER

A2y MNEINIAZTE—R TEIEET, (X fillo CTEIEAMERL THTLIEEW,
TRDOINTERENAHD T, "TEHLTLEEW,
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B Tera Term - GOMI VT M=)
File Edit Setup Control  Window  Help

EBoot with SPI +0.1 (microblaze) —
Presz "z’ or "2 for BBoot Menu.

Flease choose one of the fallowing and hit enter.

a: activate second stage boot loader (default)

z: download a z-record file

t: busy loop twpe =lot-machine

11-49 Ay b~ FITHE 1

Ay e U PV — )L —T B — R TEIXET, Any Mt filto TEIE AN D THTITEEN,

Ay b OEEITIEEAEEDVIIHD EFE AN RKERE NN —DOHVET, SXFEETITIT VT
— IV TR — ANEZITT TCOELED, 2T 7272 o TODEEWET, EVIAL TIEFRIRFIZFEATL TEE D
VEEEATOZENTEE T, BIVIAALDMEZ D&, TELEEDIBENE Y — L — T~ 2 £,

w¥iz35r Qi A e et
IEZR kT

22 E—#EICIBTEAOY FOEIERN IR ED 0—1-2 &FEHTE. HFOD
1DTE, FNENRISTRTET AV FLEDOEERNIEFD  EERHEES

11-50 Aav b~ 580K
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11.6. YIFH9TTFDFINVY
EDK 237 aty P LBmEL., VI T2 T 2T 7T HEEEE N DN TNVET,

VIR =T DIFRDFNRPEE DR ARVDZ LT CPU LIRZDHE T RrEDITA .
V7R =T ORAFIZETHER] T,

ZOF Ry THRER W T ARy b D7 1T Alinterrupt.c”, "slot.c" O EMEZTEFRL

£,
ARENE, FRED 2 SOEEZ AT v 7 AT THERRLET,

o  FEALDBRELZELEZDFN
o RuyhOEME

11.61. VI bz 7Ty RBAIZFPGA 7O Y F2EH @ @ @
I TR T2 AT T 2N E L E£9, SZ310, SZ410 OYAII T aY = Ve EE LK THT

N T EATZ DD T, DT /3N T D% TEITEATTZEN,

microblaze 1 #4277 L TA=a2—%H L. Configure IP % &KL T7/ZXVY, Debug #7 % 27Uv 7L,
[Enable MicroBlaze Debug Module InterfacelzF v/ L CL7ZEW, T /307 0w I BNA X—T VTR0 ET,
WICTV—=IRAVMEERELET, kK 8 EFTCHRETLHIENAHKkET, Z2Tid. [Number of PC
Breakpoints]% 2 [ZLE T, ZE CX725[0K]Z 27V 7 LT FEVY,

« microblaze i - microblaze v4_00 b

HOL E
Toegle Mames | | Datasheet Reztore

I

Ihstructionz Exceptionz Cache | Debug |Interrupt Buz hterfaces

O DEEUG ENASLEZEnable MicroBlaze Debuz Module hterface
Hardware Breakpointz

& NUMEBER OF A BRRNumber of PG Breakpoints ‘

C NUMEER OF WR ADGR BFFNumber of Write Address Watchpointz

§
J1ji{®

O NUMEER OF 72 ADSR EFACNumber of Fead Address Watchpoints

( (0] 4 D Gancel

11-51 MicroBlaze DT /R 7 3% E
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A AL FSL 272 0T, BFIZ FSL O EASN TZT— RN HAZERHVET,
7= 726, MHS 771V % B E&, PARAMETER C_FSL_DATA_SIZE = 32 |[ZZH L T30,

Analog

Bus

Bus Bridee

Glock Gontrol
Communication Hieh-Speed
Communication Low-Speed
Debug

CMA

Gieneral Purpoze 1D
Interrupt Control

Memary Block

Memory Controller

PCI

Peripheral Controller
Processor

Project Repository

Reszet Gontral

Timer

Utility

Trying to update design with MHI changes...

Design updated.

£ |

Cutput ‘Warnings

Errors

Browse to C¥suzaku¥sz] 30-add_slot-20070208-2¢xps_proj.mhs at line 80

(=] PARANETER © USE ICACHE = 1
70 PARANETER ©_T3E_DCACHE = 1
71 PARANETER C_ICACHE USE_F3L = 1 =
Ta PARANETER ©_ICACHE BASEADDR = 0x80000000
73 PARANETER C_TCACHE HIGHADDR = OxS1ffffff
T4 PARANETER ©_ DCACHE BASEADDR = O0xS0000000
75 PARANETER ©_DCACHE HIGHADDR = OxS1ffffff
TE PARANETER C_DCACHE USE_F3L = 1
i PARANETER C_USE_M3R IN3TRE = 1
78 PARANETER C_USE_PCHMP_ INSTR = 1
79 PARANETER C_NUMEER OF PC_ERE = §
§0[> PARANETER C_FSL_DATA SIZE = 32
51 EUS_INTERFACE DLME = d_lwb w10
82 BUS_INTERFACE ILME = i lmh_wilO
83 BUS_INTERFACE DOPE = d oph_wizO
54 BUS_INTERFACE IOPE = d oph_wiO
85 EUS_INTERFACE DXCL = microblaze DICL
g6 EUS_INTERFACE IXCL = microblaze IXCL
87 FORT CLE = 3¥3_CLEK
88 PORT INTERRUPT = interrupt
89  PORT DBG_CLE = DBEG_CLE =
S0  FORT DBG_TDI = DEG_TDI s
91  FORT DBG_TDO = DEG_TDO s
92 FORT DEG REG EN = DEG REG EN =
az DAODT MBC_CADTNOR. = TRC CADTIDR = bt
A3 | >
[GSystem Assembly Viewl | *ps_proj.mhs
4 @ ERROR: MDT — C:suzakuyszl30-add slot-20070208-24xps_proi.mhs line S0 - PARAMETER C_FSL_DATA SIZE he
@ ERROR:MDT — C:hysuzakuysz130-add s1lot-200702058-24 xps_proj.mhs line 80 - PARAMETER C_F3L_DATL SIZE he
¥
GAPS |MUM |SCRL | Ln 80 ol 32 | PSF )

11-52 FSLO=x=7—

IP Catalog ®%~7 %7171, Debug—opb_mdm ZiEJIL., OPB /AT TLTZEWY,

% Xilinx Platform Studio —

@ chipzcope_vio

m
DA

General Purpoge ID
Interrupt Contral
Memary Block
Memary Controller

< |

i g mEk
aE T EXRRGE £
=~ Tnformation firea
roject Applications
—_—
1=
Name Version
= Debug
& agilent_atc? 1.00.a
& agilent_mtc w4 100.a
@ agilent_mtc_v5 100.a
@ agilent_mic_vD 1.00b
@ chipzcope_icon 100.a
& chipzcope_icon 1M.a
@ chipzcope_ila 1.00.a
@ chipscope_ila 1M.a
@ chipscope_opb_ba  1.00.a
@ chipscope opb_ba  1.01.a
@ chipscope_vio 100.a
10.a

suzaku/sz130 — [System Assembly Viewl]

(th File Edit Wiew Project Hardware Software Device Gonfiguration Debug Simulation ifindow Help

DPEH B ey BHE M

B ER B E:

Buecd B &

Filters

®

® (%) Bus Interface () Ports () Addresses

Byw Gonnestion Filters

OLL

PMM Name Bus Caonnection | IP Tvpe IP Version

EB B <@ micrablaze i microblaze 400k

opb_v20 110

Imb w10 100.a

Imb_10 100a

opb_sill0 100.a

serzdram_controller mch_opb_sdram  1.00.a

F @ronsole_Liart opb_uartlite 100k

s@cystem_timer oph_timer 100k

<@»d_Imb_bram_if_cntl Imb_bram_if _cntlr 1,000

<@ Imb bram_if cntlr Imb_bram_if_cntlr 1000

seaystem_intc opb_inite 100

s@system_memoon opb_emc 200.a

s@opb_gpio_ 01 opb_gpio a0h

s&zpi_flash opb_spi 100e

<@led gpio apb_egpio a0k

- n opb_uartlite 100k

‘ C ~opb_mdm_0 opb_mdm 200.a

j bram_block 100a

— <@ memcon_bus_split util_bus_split 100a

serdem_14_multi dem_module 1.00.a

«@dom_sdram_fb dem_module 100.a

~autil buz_split 0 util_buz_split 100.a

<reset_cont reset_cont 100a

| [T System Azsembly Wiewl |

11-53 opb-mdm ZiBMNL T/ IR
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opb_mdm_0 %4 27Vv7 L CA=a2—%H L. Configure IP %KL TL7ZEW, [System] #7227V v 71,
[Base Address]iZ 0xFFFFE000. [High Addresslic 0xFFFFEOFF & A /L. [OK]Z2Yv 7L T F&W, 7R
A% SUZAKU OAEY~y 7D Free DEZARBIZEZTHEWER A, ("1.4 AT~y 7B M)

¢ opb_mdm_0 : opb_mdm_»¥2 00_a

HOL Be -]
Toeele Mames Datasheet Festore
Izer Svstem
fddreszes
OPE  BASEADDRBaze Address |l]xFFFFEI]I]l] |
¢ HIGHADGRHigh Address |l]xl:"]:"FFEl]]:"]:"| |
(] l ’ Cancel

11-54 FNROHDOTRLARE
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AENET w7 Oizh 7ar T Ke b LN Tar A LET, 2072, BRAM OFEN RV E
4, #ZT BRAM D% % 8kByte 7°5 16kByte (ZH°L £,

d_lmb_bram_if entlr 247U/ L CA=a2—%H L. Configure IP Zi#RL T/ZEVy, [LMB BRAM High
Address]% 0x00003FFFIZEEL, [OK]Z27Vy 7L T F&EV, i_lmb_bram_if cntlr H[AEERIZ 0x00003FFF (2
EHLTLEEW, 2T BRAM A&7 16kByte [ HINE T,

% d_Imb_bram_if cntlr : Imb bram_if cntlr ¥1 00 b

HOL x =
Toeele Mames | | Datazheet Restore
Svztem
Addreszes
LME ¢ BASEADDELME BRAM Base Address 000000000 |
e
¢ HiGHAooFLME BRAM Hieh Address < llxl]l]llllStfff 2
C MASALME Address Decode Mazk |llxl]l]8lll]l]llll |
e —
CE o=

11-55 8kByte — 16kByte |ZZE
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11.6.2. T/3y HDERTE

Applications #7 %2727, [Project: BBootl—[Compiler Optionl%# 7 /L7 Z7 L CRWTLIZEW, BL
ToOXH7emimE 3 FERSIVET, Debug and Optimization #7 %27V 71, i bz L7220 DT, Optimization
Level %[No Optimization]iZL C F&\ >, [Generate Debug Symbols] . [Create Symbols for Debugging] 7%
F o 7S TODDOEFEZRL, [OK]IZ 27V 7L TTES N,

¢ Set Gompiler Options

Compiler Tools:

Ervironment { Debug and Cptimization -?F'aths and Optiors

Optimization Parameters

Optimization Level QN0 e

[] Uge Global Pointer Optimization

Generate Debug Symbols

(%) Create Symbols for Debugging g option?

() Create Symbols for Assembly -estabs option)

Mote: If both optimization level and debug option are =et,
the information may not correlate to source code.

11-566 L/ ATH T ar
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[Debug] — [XMD Debug Options] #27V>Z7 L TL7ZEY,

[Connection Typel% [Hardwarel. [JTAG Cablel® Type % [AutoliZL. [Auto Discover JTAG Chain
Definition]ZF =7 L TL7ZEW, [JTAG Cable]l® Type 1BV D7r—T N EER—A TN THENEY
oo RETEB[Savel 27Uy 7L REERIFLTTES D,

» XMD Debug Options

Processor: microblaze i Architecture: MicroBlaze

Connection Type
() Simulator Stub Wirtual platform
On-Chip Hardware debugging oemmeor B_MDM peripheral over JTAG cable

JTAG Properties | #dvanced Options
JTAG Cable
Type: |P|utc| vl Frequency: l:l
Discover JTAG Chain D@
lge | Mo | Device Name 1D Code IF. Leneth A
v
fdd dewvice Delete device

Gancel

11-57 T w7 * T ar
I QA= EANGY & ik < o1 MG
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[Device Configuration]—[Update BitstreamlH4 2V 7 L TL7ZE0,
SZ130 DY RO IHRTT— NG ERHY ET,

ERROR:Place:249 - Automatic clock placement failed. Please attempt to analyze the
Global clocking required for thisdesign and either lock the clock placement or area
locate the logic driven by the clocks so that that the clocks may be placed in such
a way that all logic driven by them may be routed. The main restriction on clock
placement is that only one clock output signal for any Primary / Secondary pair of
clocks may enter any region. For further information see the "Using Global Clock
Networks" section in the V-II User Guide (Chapter 2: Design Considerations)

Phase 4.30 (Checksum:26259fc) REAL time: 53 secs

#Hmg

PAR done!
ERROR:Xflow - Program par returned error code 31. Aborting flow execution...

D86 MHS 774 2BA&, SPI_SCK Of5 5 E#K B/ 1Z"SIGIS = CLK"&IBRLL T/ZS0Y,

PORT SPI SCK = SPI SCK, DIR = IO, SIGIS = CLK
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11.6.3. XMD D2 E)
XMD tiZ. ety ¥MicroBlaze X PowerPC)E PC OF ARy 77U — g O HEZ L TAAHD T
T, XMD &7\ 777V r—avid, TCP R TRV ELETOT, Ry b —7R M CTh#Eki T EJ,

PC
SUZAKU
FPGA
o XMD
GbB TCP/IP JTAG
MDM

11-58 XMD O#:k:

[Device Configuration]—[Download Bitstream]284 27U/ LT F&W, FPGA 125 /Sy Z BERERT & D Ay
h~ o Dar 74Xzl —vary T —2RNEyrn—RESnET,

[Debug]—[Launch XMD... ]88z 7y 7L CFE,
v R IL TINE B0, LU F OISR RSNET,
Bl 11-8 XMD it &2 (SZ130 D54

Xilinx Microprocessor Debug (XMD) Engine
Xilinx EDK 8.2.02 Build EDK Im Sp2.4
Copyright (c) 1995-2005 Xilinx, Inc. All rights reserved.
XMD%

Loading XMP File..

Processor(s) in System ::

Microblaze(1l) : microblaze i
Address Map for Processor microblaze i

(0x00000000-0x00001fff) d lmb bram if cntlr d lmb v10
0x00000000-0x00001fff) i lmb bram if cntlr i lmb v10
0x80000000-0x81ffffff) sdram controller d opb v20

0x80000000-0x81ffffff
0x80000000-0x81ffffff
OxffOO0000-0xffOOOLTT
0xffe00000-OxffeOffff

sdram _controller microblaze IXCL
sdram_controller microblaze DXCL
spi flash d opb v20
system_memcon d_opb v20
system timer d opb v20

Oxffff3000-0xffff30ff
Oxffffa000-0xffffalff
Oxffffa200-0xffffa3ff
Oxffffab00-Oxffffabff
OxffffdOeO-Oxffffdlff

)
)
)
)
)
)
Oxffff1000-0xfffflOff)
)
)
)
)
)
Oxffffe000-Oxffffedff)

(
(
(
(
(
E
(Oxffff2000-Oxffff20ff
(
(
(
(
(
(

console uart d_opb v20
system_intc d_opb v20
opb gpio 0 d opb v20
led gpio d opb v20
opb_uartlite 0 d opb v20
opb silG0 0 d opb v20
opb_mdm_0 d opb v20

Connecting to cable (Parallel Port - LPT1).
Checking cable driver.

Driver windrvr6.sys version = 0378h.

7.0.0.0. LPT base address =
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ECP base address = 0778h.
Cable connection established.

JTAG chain configuration

Device ID Code IR Length Part Name

1 01c2e093 6 XC3S1200E

Assuming, Device No: 1 contains the MicroBlaze system
Connected to the JTAG MicroProcessor Debug Module (MDM)
No of processors =1

MicroBlaze Processor 1 Configuration :
Version....... .o 4.00.b
No of PC Breakpoints............... 2

No of Read Addr/Data Watchpoints...0

No of Write Addr/Data Watchpoints..0

Instruction Cache Support.......... on
Instruction Cache Base Address..... 0x80000000
Instruction Cache High Address..... Ox81ffffff
Data Cache Support................. on
Data Cache Base Address............ 0x80000000
Data Cache High Address............ Ox8Lffffff
Exceptions Support................ off
FPU Support............... ..., off
FSL DCache Support................. on
FSL ICache Support................. on
Hard Divider Support............... on
Hard Multiplier Support............ on
Barrel Shifter Support............. on
MSR clr/set Instruction Support....on
Compare Instruction Support........ on

JTAG MDM Connected to MicroBlaze 1

Connected to "mb" target. id = 0

Starting GDB server for "mb" target (id = 0) at TCP port no 1234
XMD%

PLEDINCay ) —CER TG, BEIREN T,
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11.6.4.GDB Z2&L. VI I T 7DRA—+%2SHES
GDB I3V 7 Ny =T T T Da—F (X —T 2 — A2V ET, £71% GDB L@ L £7-,
[Debugl—[Launch Software Debugger] #2707 LT F &, LA FOBE NS FAET,
CITEHTIANMVIREDEFEELET, TOFE[OKIZ 2V 7 LT FEW, b ERSR0WA 1T [File] —
[Target Settings...]2>bLL FOME A LS BIFHZEAHKET,

Tareget Selection E'

[v Set breakpoint at 'main’

Connection

[v Set breakpoint at 'exit’
Target: |F{em|:|tef'TOF‘ D HMD ﬂ

Hostname: |localhost [ Set breakpoint at |

Port: [1234 [~ Dizplay Download Dialog

[ Use xterm as inferior's ty

[¢ More Options

Cancel | |

11-59 T T R IE

UTo®E NS ENYVES, [Runl] = [Run]l 227V 7L T F&EVW, main B4 T Break L9,
LED_GPIO(LED_OFF) 23kl AFAhSnbEBHbUnET,

main.c - Source Window

Bun  Miew Control  Preferences  Help
PN MY L£88E QO M-EE Find 2 & =
Imain R SOURCE

128 ?tatic void clear_r fifolvoid) -
- 128
- 130 HlartlL ite_mSetCont ro|Res (PAR_CONSOLE_UART_BASEADDR, XUL_CR_FIFO_R¥_RESET)
- 13 | HartLite_mSetCont rolRez(¥PAR_CONSOLE_UART_BASEADDR, 0);

132

133

134 int main(void)
- 135

136 unsizgned int boot loader_offset:

137 char ke

138 #ifdef ¥PAR_SPI_FLASH_BASEADDR

139 int J,=sum;

140 #endif

141
= 142 LEDGPIO(LED_OFF);

143

144 #ifdef _PPC_

145 ¥Cache_DisableDCache();

146 ¥Cache_DisablelCache(); _

147 ¥Cache_Irnwval idatelCache();

148 busy_wait (10000007;

149 fendif

150

151 it (zet_boot loader_offset (Bboot loader_offset) < 0)

152 goto halt:

153

154 if (is_autohoot_mode())
- 15h second_boot loader (boot |cader_of fzet );

156 -
4| | 2]
|F’r0gram ztopped at line 142 (a0 142

11-60 main T Break
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11.6.5. AT Y TERTTEYVAADFTNEH B
[View] — [Breakpoints] # 7V~ 27 LT F&W, BL{ED Breakpoint 23 F /REiLE 7, "main" & "exit" 1Z

Breakpoint 723#% EXCWET, Breakpoint (XEIVIAHRT X721 TOWD T, [Globall=[Remove Alll%Z2V
7L Breakpoint Z{§ AL T7ZE0),

MicroBlaze OEVIAZ~Z 43 0x10, PowerPC OEIVIALZ T 41X 0xFFFF0500 T§, ZZIZ Breakpoint

HELET,

XMD TUL FDa<rRaEFEITLTLIEE N,

%l 11-9 Breakpoint #%#(SZ010, SZ030, SZ130 DO¥H

XMD% bps 0x10 hw

%5 11-10 Breakpoint % E(SZ310, SZ410 D5

XMD% bps OxFFFF0500 hw

/: TIPS XMD a<v Uk

a< R 5 1 B

bps <address/function> <hw/sw> bps 0x10 sw | address F7/=i% function DBHIAES/TIC/ N—R
bps main hw | w7 F 13V 7 =T 7L — IR AL N iR E

bpr <address/function/all> bpr 0x10 TV —IRA N HIBR
bpr main
bpr all
bpl bpl BAEDT L — I RA L N oo
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[Continuel 27V 7L TLIZEW, EVIAZANRT 0x10 (PowerPC D34 1% 0xFFFF0500) T Break LEd,
205 [Stepl TEIZEN X% R E T, EDINTENIATLIDANDDN D500 F7,

Source Window

File Pun Wiew Gontral Preferences Help

1@}@{@m@ LA=6a-18 Find| 2 < e

[ ¥ [vector_interrupt Rd ASSEMBLY -
- 0x10° Cvector_interrupt>:s  brai 4096 /7 0x1000 <_interrupt_handler>

MicroBlaze D56, EALNBADE ElATLA
7% 0x10 12V v 7 LET,

PowerPC DA EVIAZMN AL EE AT
274 0xFFFF0500 (2 v 7 LET,
INHOTRLAE, FPGA AR BRAM OfH
3¢9, MicroBlaze O¥& ., HiAH NV RT
__interrupt_handler( )~ T ¥ 74 oNiL
W EN TWE T, PowerPC @ 3 A .
XIntc_DeviceInterruptHandler( ) ~mDY x>
AR/ RRUNY S AGTAY-S

Program is runhing. 010 i

11-61 0x10 T Break
[Stepl 2L TLZ&EW,

microblaze_interrupt_handler.c — Source Window.

File PBun Wiew Control Preferences Help _interrupt_handler( )(:bj:\
0 B £98 66 -3 Find: € & || PORT INTERRUPT \Z#fESh T\ 527

microb|a Ne_n a rrupt | | interrupt_handler =] SO0URCE = (SUZAKU TiZ OPB-INTC)DEBAL NSRS

g? z S = (XIntc_DeviceInterruptHandler() )

68 % X T T oA RRENTOET,

B3 * Breturn

70 x

1% None.

72 %

3 ¥ note

74 %

70 % None.

76 %

78 void _interrupt_handlerivoid)
79 {
80 /% The compiler saves all wolatiles and the MSR %/

82 /% The compiler restores all volatiles and M5R, and returns from interrupt */ —

83 1

84

86 Sk

27 v |
< \ Il

|Fmgram IS MUMNINE. 0x103c 21

11-62 _interrupt_handler() T Break
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i FE 7> [Stepl 2L TATIIZENY,

xintc_l.c — Source Window

File Bun  Wiem Gontrol Preferences Help

XIntc_DevicelnterruptHandler( ) 2 1% .

PR NR AASQ8-IB Find £ & &| | OPB-INTC ® PORT Intr |ZHfE&SL TS
[xinte_l.c ~|  [MIntc_DevicelnterruptHandler = SOURCE ~ ST OGS EERICEAL T AIET-o
142 % A | TEROT, 20T OERABRAVRT DY

44 void ¥Irtc_DevicelnterruptHandl erivoid *Deviceld)

1
1
- 14
146 Huint32 Intr3tatus;
- 147 Huint32 Intriask = 1;
148 int [t riumber;
149 #Intc_Config #CfePtr;
150
151 /% Get the configuration data using the device 1D */
153
154 /% Get the interrupts that are waiting to be serviced */
- 155 IntrStatus = XIntc_mGet [nt r3tatus(CfePt r->Basefddress);
156
157 /% Service each interrupt that is actiwve and emabled by checking each
158 % bit in the rezister from L3B to M3B which corresponds to an interrust
159 % intput signal
160 */
- 161 for (Intriumber = 05 Int ridumber < XPAR_INTC_M&X_MUM_INTR_ INPUTS;
162 . [t rilumbe r++)
1R2

0x10£8 1

|Program stopped at line 152

¥R RRIRSITOET,

OPB-SIL00 (X"Default Handler"Cl37e<,
timer_interrupt_handler % ff L T\ &
D

El
52

11-63 XlIntc_DeviceInterruptHandler( )T Break

interrupt.c — Source Window

File  Bun  \iew Gontrol Preferences Help
% FOH0O B S A8 6 M-EIE Find g & =
[interrust.c > [timer_interrust_handler | SOURCE =
22 felse [2]
23 #include “opb_sil00.h”
24 fendif
25
26 i{n’( timer_interrupt_handler(void * baseaddr_p)
- "
28 unsigned int csr;
29
30 Huint32 IntrStatus;
3 —
- 82 IntrStatus = OPB_SIL00_nReadRes(¥PAR_OPB_SILO0_0_BASEADDR, OPB_SILOD_INTR_I
- 33 slot();
-3 OPB_SILOO_mMWriteRez (XPAR_OPB_SILO0_0_BASEADDR, OPB_SILOO_INTR_ISR_OFFSET, 1
- 3%}
36
37
38 ?ta’(ic void Nul lHandler(void *DataPtr]
39
401
41
AT et iedmemed e ConiAY j
« | 2
|Program stopped at ling 32 Oxc78 32

11-64 timer_interrupt_handler() T Break
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11.6.6. slot.c NDEMEZHEE L TH S

slot.c (U 7L TEELT,

[View]—[Loval Variables]#27Vy 7L CF S\, m—h/VEKO—BENRRRINET,

[View]—[Stack]&# 27V 7 LT FSW, BEAZ 7L DO —BERERSNET,

AT T FLTRZEDMA=2— D [View] THKZED TELEMIFMA TTIZ, V—Aa—ReGbE TR TLD
e — I NVEKESRL, Any hOBIEEZMERL TTEE0,

IRODAT T RAT o U TUTWITEFAD, 7 87 A b LED 12 3—2—1 EETFRRRENDETZHDHT
Sk ET, £/~ slot.c D—IEVDOEMENKDDHE, AZV LTINS T, B RS T2 RAZENH
KET,

slot.c — Source Window

Eile Bun  Wiew Control Preferences  Help
snooen ne s (e)re e e
lslot.c | slet R SOURCE =

107 int slotivoid) 2
108 {

100 /7 static w8 init = 0;
110 static ud schedule = 0;
il static o8 sw status = 0;
12 static o8 slot_status = SLOT_READY;
M3 // static uB sesl_status = 0; /% 00 umpushed, 10 pushed */
114 static u8 see/_status = 7; /% 00 urpushed, 1: pushed */
115 static w8 sesf_wal[SEG/_MM] = [3.2.1];
1
1
1

16 int i;

17

19

120 sw_status = clear_switch_chattering();

- 22 switch (slot_status) [
123 caze SLOT_READY:

124 if (get_number_pushed_switches(sw_status) > 1) i
- 125 zlot_status = SLOT_RUN;

126 break;

127 caze SLOT_RUN:

128 /47 init = 1:
- 190 (e wtatie == N1 -
‘Program stopped at line 118 Oxdde 118

11-65 slot()T Break

Local Yariables ['_ ”'I:I | §| |'-_||'E|f‘5__<l
Yariable Ll
Mame WValue | - —interrupt_handler
schedy | e FIRETIER iﬂntc_[.]e}:lceInIe}:ruzTHandler
SW_Sta'tUS [:] '¥'[:] S;:fr_m erruet_nandler
slot_status 0 "¥0°
seg/_status 1 ¥a
Elzeg! val ud [3]:
0 3 T¥003°
1 2 T¥002°
Z 1 '¥001°
i I
reg_sw 0 ¥’
i I

11-66 T—HNEESCAT T D—&
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12. CAEZEEZHOL>THED

Ty N Ry ey NS Pl 52010 | szo30 | sz130 | sz310)

121. EDKZ ISE DY TED a—)L & LTHEARAD

ZZTIXEDK % ISE OV 72— L L Tt A Te HiEZ AL E7,

SUZAKU i EDK 7213 THESEEN TV ET, EDK 72 THERELTHRVLOTTR, )
EDK 720 GRS 5L, B4 CHNEa y 72BNV BT, EDK (25254055 ISE
NZLRITFHIENT FE A, By Z7DIENNCayy 7B OREZ 74 /L (mpd
T7AN, pao 7 7AW EZENIRTIURNT 720 o720 Xilink D4 HANZD-EST
WRFIUE a2 LET, EDK 125 20AH I LCHITIE, BAILST EDK
LUV R MIBHDHDTT A, D & wHE T,

EDK & ISE 5L 59, EDK CHESEA ST %o AR ISE TH 7 £V \Q J
— VLU CHAIAFEDLIENTEE T, ZOMRELZH 21X, EDK T GPIO R°ffiHi7: OPB AL 4 —7 =— A2 1T %
HAELTEX, EDK @ External ;2 ET5Z&T,ISE CZNOLDEEEZY TE2a— O AHNELTHEOYH S
I912720, ISE TIREVZATZ A4y Dy 7 ~K BT ISAT 2N T ET,

EHIZ. B0Ou I DINIEE R H-T-5E8 . 77— ISE OHEFEITTAHEITTTHo T, 2341
REE 2 S Z e CEET, £72, ISE 13, Bl@EEIAY — /Lol — v A Ty — v 7pE GUI ©
BRETHIENTEZNIRLTNTT,

ISE & EDK Z#EE S 51213,

1. EDK 5 ISE o7y =7 M pk&E5(EDK T Export to Project Navigator #32179°%)

2. ISE |z EDK Z#HWiAte

D2AINDHVET, 1 DIETAE YR =S DFERDT, 22T, 2.0"ISE (2 EDK ZHWiAie s
BRI LET,

2006 4E 4 HLLATO SUZAKU (X EDK % ISE OV 7 EY 2 — LU CHiAIAA T a2 7B L TV E
L77, 20 2 ®J7iEICEY  EDK 721 TR S TS SUZAKU o7 ey =71, o EDK % ISE oY 7 &Y
22— )LE LU Tt IAATE 70 2 I MZ KON AN TEET,

* 87410 B CIFBEEMEMERR I X 2 BRHELITEEW,
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12.1.1. EDK T %

BT SUZAKU OF 74/ EDK O7'ay =27 ISE IZERVIARE T,

f1JE CD-ROM ”¥suzaku¥fpga_proj¥x.x¥sz***¥sz***- yyyymmdd.zip" %/ \—RT A AZ|ZEEAL 72
S,

WY IRAFIDOT A NVEEAEY TNV Z O T, BHLZZ EDK 74X 23— L T<EEWn, 22T
13" Ci¥suzaku¥suzaku-ise¥sz***- yyyymmdd’ U T/EEEZED F77,

”C'¥suzaku¥suzaku-ise¥sz***- yyyymmdd”® H D”xps_proj.xmp” & ¥ 7 /L7y 7 L TRV TIIZEN,

Xilinx Platform Studio 23t2#E)L, SUZAKU OF 7 4/VRABHEET,

ISE/EDK 7} 8.1i O34 [Project]—[Project Options...]% 27V~ Hierarchy and Flow #7477 T
TE,

ilinx Platform Studio — G:¥suzaku¥sz130 — [System Assembly Viewl]

[ Eile  Edit View Hardware Software Device Configuration Debug  Simulation Window Help (=]
A= ¢ Fro : O REMNRMBEOR:ERAD  PecARS
55 m? 22 i XK 0 Generate and Wiew Block Diagram
roject Information I:HII Generate and Yiew Desien Peport @ Filters
IP Cataloe | Proje ) Rescen User Repastories g k“ h (: (&) Bug Interface () I;nrtsCO F\df:lressj; T?E‘IannnectIi;nvF\hérs
Platform ame us Gonnection vpe 'Brzion
=-Project Files [ Launch =LK Shell. B BB s@microblaze_i microblaze 4000
MHS File: xpi Gustomize Buttans.. [ ECE - @d_opb 20 opb 20 110e
MSS File: s 2 Glean All Generated Files @i lmb 0 Iib_v10 100.a
LUGF File: dat [£] Terminate Funning Process T @-<d_mb_v10 Imb 10 1.00.a
iMPACT Cam oy i <@oph_zil00_0 opb_zil00 10a
Implementatin 7€ Export to Project Navieator <@zdram_contraller meh_oph_sdram  1.00.a
Bitesn Option 249 Impart from Praject Mavieator sPoonzole_uart opb_Lartlite 1000
= Project Options s@ayetem_timer opb_timer 1.000
Device: xcds1200ef2320-4 Bd_Imb_bram_if_cntlr Imb_bram_if_crtl 1.000
Metlizt: TopLevel @i_lmb_bram_if cntl Imb_bram_if_cntlr 1.006
Implementation: ¥PS s@system_intc opb_intc 1.00.c
HDL: WHDL <@system_memoon opb_emc 200.a
Sim Model: BEHAVIORAL <Papb_gpio 0 opb_gpio 301k
= Reference Files <#spi flash opb_=pi 1.00e
Log Files <P led_epin oph_gpin a0k
Synthesis Report Files <@opb uartlite 0 opb_uartlite 100k
sbram_block 0 bram_black 1.00.a
~@memcon_bus_split util_buz_zplit 100.a
<@dom_ 14 _multi dem_module 1.00.a
s@dcm_sdram_fb dom_module 1.00.a
=@util bus_split 0 util_buz_split 100.a
~areset_cont reset_cont 1.00.a
< ¥ || [ Svstem Azzembly Viewl

< | ¥
Cutput WWarnings Errors

Caonfigure Project Specific Options )

12-1 EDK SUZAKU ®O7 73 /Lk
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[Processor Designisa *+*** 1&. [Use Project Navigator ««««- 102 2%F 27 TIZEW,

= Project Options

Device and Repositary | Hierarchy and Flow HOL and Simulation

frocessor Desien iz a sub-module (Uncheck for top-level?

Top level instance name |system_i

Svnthesziz Tool for Non-=iling IPg
| Synthesize with Xilire X5T v

ze Project Mavigator Implementation Flow OSE Flow instead of XPS)

[] fAdd Modules to Existing ISE file

I5E File [D¥work¥20060816¥prajnavieps projise |

| o] 4 | ’ Cancel l

12-2 ISE/EDKS8.1i DG OF 7L aE

[Hardwarel—[Generate Netlist] 5842727 L, o ARAER L TS0,
FRARNEER T 5 E, 7C¥suzaku¥suzaku-ise¥sz***- yyyymmdd ¥hd1”|Z xps_proj_stub.vhd &V )7 7
AVHIR B ET,
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12.1.2. EDK H 5 ISE ~#81T
Z® xps_proj_stub.vhd %"C:¥suzaku¥suzaku-ise"|Zat—L CLZEN, ZORE, ZOLARIOFEZED L0
DSHENDT, 77 A)VD4HIZ top.vhd ITEF L TLIEEWN, (b HAAVEZ K THRWTT, . )

% C-¥suzaku¥suzaku—ise¥sz130-20061114%hdl

FALE REE FTW BRLADW U-LD ALTH L
Q- O ¥ Pz |[.Ej Tl ‘ [l
FELAD) () O¥suzskubisuzaku-ise¥sz] 30-20061114%hd) v| B e
I L D) ol
E ) suzaku-ize A :_ﬁ]memcon_bus_spIit_wrapper.vhd 2
= I =2130-20061114 1 :_ﬁ']microblaze_i_wrapper.vhd 24
) _=ps Eopb_gpio_ﬂ_wrapper.vhd G
) code Eopb_gpioj _wrapper.vhd fi
[5) data Ereset_cont_ﬂ_wrapper.vhd 2
[ default bit file Esdram_controIler_wrapper.vhd 13
) ete Espi_flash_wrapper.vhd g
=3 hdl E]system_intc_wrapper.vhd 4
[ elaborate Esystem_memcon_wrapper.vhd g
[C3) implementation 0 Esystem_timer_wrapper.vhd 4
[) microblaze_i Eutil_bus_split_D_wrapper.vhd 2
[5) prores Expspmj.vhd 63
o hﬁl ayhthesis 2 ﬁﬁ::-::p:z: _proj_stubvhd 5] 3
< | > >

0 " -¥cuzakn¥onzaku—ica

xps_proj_stub.vhd Z=at—L T4 fii% top.vhd (228 5
Q= - © F Puzipww| @
FRELAD |hﬁ Ci¥suzaku¥suzaku-ize / v| 128

T4 X EE o 7]
= 2D suzaku-ise A | [D)s2130-20081
[ topvhd 5 KH

= 53 =2130-20061114
C3) _=ps
[C3) code
[5) data
) default bit file
) ete
2 ) hdl
() elabarate
) implementation
[C3) microblaze_i
[C3) poores
. [ﬁl synthesis v
< | ¥ < | >

b

12-3 xps_proj_stub.vhd Z=t"—
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12.1.3. ISE THEZE
Project Navigator ZiE B T7Z&WY, [File]—[New Project]Z V7L T7ZEW,

[File]—[New Project]z2V~7

oooooo | gy Snepohots \I Py Libraris= |

No flow available.

12-4 Project Navigator ELH)

New Project Wizard 73 ~&1VE 7, [Project Location]D[... 1227V 7L, 7aP=7hDOF 4L 7 A%
ELET, 22 TlE C¥suzaku¥suzakutise L7220 FE T, [Project NamellZ 7'my =/ Mia AJJLET, top &
AJJL. [Top-Level Source Typel A[HDL] 72> TWAZEEFERRL ., [Next] 227U 7L TLEEWN,

E Mew Project Wizard — Greate Hew Project

Enter a Mame and Location for the Project

Praject Mame: Project Location
I |top \ G|O:¥Suzaku¥suzaku-ise| : | E
e ———

TAL NN RE SR TE

Select the Type of Top-Level Source for the Project

Top-Level Source Type:
HOL v
TR
[T

—
<. Back < i Mext » i)[ Cancel ]

12-5 Fay =7 NOFHER
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SUZAKU (ZELESN TS FPGA 7 /3 AR IRL £77, Bl 0> SUZAKU ORADFEICL ., [Next]Z22

Uo7 L TLTIESVY,
IEN S7010 | SZ030 | S7310 | S7410
Product Category All
Family Spartan3 Spartan3E | Virtex2P Virtex4
Device XC38400 | XC3S1000 | XC3S1200E | XC2VP4 | XC4VFX12
Package FT256 FG256 SF363
Speed —4 —5 —10
Synthesis Tool XST(VHDL/Verilog)
Simulator ISE Simulator(VHDL/Verilog)

E Mew Froject Wizard -

Device Properties

Property Mame
Product Category
Family

Device

Packaege

Speed

Top-Level Source Tvpe
Svnthesis Tool

Simulatar

Enable Meszage Filtering

Dizplay Incremental Mescages

Gelect the Device and Deszign Flow for the Project

Walue

All
Spartandk
3512008
F&320

-4

HOL

HaT OAHDLA eriloe)
ISE Simulator &0HDL erilog)

Enable Enhanced Design Summary

[l
[

TN ZD R

| R |

FH A Ta— DR

e —

W

| < Back g Mext = 3 Cancel

12-6 T /3A AD#EIRN(SZ130 DIFE)

BITREOEFE L2V O T, [Next], [FinishlZ 27V 7L 74P —RE& T LTLEE0,

top.vhd & xps_proj.xmp & xps_proj.ucf # 72y =7 MIIBEMLET, [Project]—[Add Sourcelz2Uv7LT>7
7ANVEBIIL TS, xps_proj.xmplE’C¥suzaku¥suzaku-ise¥sz***- yyyymmdd”® T2 xps_proj.ucf

¢

’C:¥suzaku¥suzaku-ise¥sz***- yyyymmdd ¥data”® FIiZHVET,

xps_proj_stub X 7LV LU TCRWTLIEEWN, FA7 ZVDBMEITWET, £/o, L3560 DT,
STRUCTURE L7325 TCNAT —F 7 7F ¥4 % IMP ([ZEEL(2 &, xps_proj_stub E72>TCWDLTZT 4T 4
£ % top ICEHLET (B D, (GATIZVOBEIMIINEATT, LRIOEFIIVNETIEIHVET A, o)

ZHE N CEb[Filel=[Savel 27Uy 7L frAFL TLIZSY,
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ES Xilinx - ISE - G-¥suzaku¥suzaku—ise¥top.ise — [top.vhd]
4, File Edit Wiew Project Source Process Window Help =[5

IDRPHF LikBREX e Qi B NiBE IDhiaRiM@l ~iQ
B E MUALALIQOQIEE Z2 22 4 %%% 0K

1 N
Sources for | Synthesis/Implementation 4 ---top.vhd
=top e
= £ xc3s1200e-4f2320 4 library- IEEE;
~IMP (e O 5 use - IEEE.3TD_LOGIC 1164.ALL;
AP BN J & use-IEEE.STD LOGIC ARITH.ALL:
Wxps_proj_i - xps.proj (G /suzaku/suzaku-i 7 use IEEE.STD_LOGIC UNSTGHED.ALL;
Expsproj.ucf (G:/suzakussuzaku-ises213 5 - - L
9 library UNISIM;
10 use - UNISIMN.VCOMPCWNENTS . ALL;
11
12 entity- -top-is
13 - -port - |
14 ceecclk_in-:cinestd logics
15 ceBYS_Rst.r-inestd logic
F3 | > 16 ©+ - -BDRAM_CAZn-:-out-std_logic;
i i 17 +++-BDRAM CASn Zo-:-out-std logic;
=3 Sources | ggySnapshots | [Py Liraries 18 ... -SDRAM WEn.: -out std logics
19 +- - -3DRAM WEn Zo-:-ocut-scd logic:
20 ©+ - -BDRAM_DON-:-out-std_logic_wvector(0-to-3);
Fiopessas 21 - -SDRAM Clk-:-out-std logic:
[ Add Existing Source 22 - -3DRAM Clk Zo-:-out-std logics
[ Create WNew Source 23 -+ -3DRAM RiSn-:-out-std logic;
& Wiew Design Summary 24 ++--3DRAM RiSn Zo-:-out std logic;
ﬁ- Desien Utilities 25 +- - -SDRAM ADR-:-out-std logic wvector(0-to-11);
ﬁ' User Corstraints 26 ++ - -SDRAM _ADR _Zo-:-out -std_logic_lvectnr (0-to-11);
P)  Syrthesize - ¥ST L4 27 + - -SDRAM Bankiddr -:-out -std_lnglc_xlrectnr (0-to-1):
o Imol + Desi 25 -« - -3DRAM Bankdddr Zo-:-out-std logic wvector(0-to-1):
= _ — — —
e mplEment Lesien _ _ 29 +- - -3DRAM DQ-:-inout-std logic wvector(0-to-31):
P2 Generate Programming File . b 30 ... .SDRAM FE clk-: -in-std logic:
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
7
use IEEE. STD_LOGIC_ARITH .ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;
\
library UNISIM;
use UNISIM.VCOMPONENTS.ALL;
entity top is TATZV BN
port (
{1l
)
end top;

architecture IMP of top is
component xps_proj is
port (
il
)
end component;
begin
Xps_proj i : xps_proj
port map (
-— g
) ;

end architecture IMP;

12-7 V—RAa—K AN
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Generate Programming File 2% 7 L7V 7L C NI, Y7 T =7 25 E/2\ bit 77 AV ERSILVET,

Update Bitstream with Processor Data #4 7 /L7y 7L T FEW, /N—R7 7 T/ bit 77 A/LDH
T TV —arEEZIAAET, top_download.bit AR _EAVET,

S7310 »7'rY =% ISE 8.11 TIES TV o%6 . N—RU=7 T bit 77 ANV OHFUT TV r—Tar
MOFEEZIAEN T, top_download.bit BNEDHAELAEMINRNZERHET, a~v L R ar T NEELS LT,
"C:¥suzaku¥suzaku-ise"\ZBEEIL . LL F O~ R TH72IZ bit 77 A /L&A L TEE0,

data2mem -bm sz310- yyyymmdd¥implementation¥xps proj bd.bmm
-bt top.bit

-bd sz310- yyyymmdd ¥ppc405 i¥code¥executable.elf
tag bram -0 b top new.bit

iMPACT %375 _EUF, top_download.bit(top_new.bit) % EXIAA TLEEW, SUZAKU OF 74 /LR EZA
FET,

EDK T External D5 5 ZiBMAIRLIZGA X, Ry NIANAERLIELL , Fr7c il S vz
xps_proj_stub.vhd #£%1Z, top.vhd @ xps_proj @ component & 5 IBLON, ZDA L AK L A E &N
ZTLIESNY,
ISE (3= /3 A LRI EDK ICEE A2V MifEREZ L E T, EDK T mhs 77 AL mss 77 AV, V7 NI =7 %
ERLISGEA. BB Ny72 R C EDK Z281{ESEa AL 23 7L T,
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12.2. IP a7 (/\— FiR)

FIFEY T 2T THI LAy b~y U OEREZ N— R =T ICE Sz V7 OAHEEOTZENTEET,
FIZZHOLOFEDIEFIN SUZAKU LR W2 F77, slot.vhd O EHOFHINIILEFADT, £ H AT
F 2 TH TSN, YVIMREEEIDIZH T ZD T MIZIFIFERIC/EVIZ > TOET,

slot.vhd sil00h_core.vhd

CPUNOD
HHA A—4Y3— K24 yF OfE R %s
i GLEN s eaiatid ﬁ*ﬁ’éﬂ/“ H—51U3— K24 9F DA (nCODE)
-_ ) -~ )
BRIV 2T OIEHREED e
J s )  AURIYZAIFOAT (iSW)
| N <
R B ELEDDIERALTO
MHEEERT3
(le_trig) . _
N EELED(;H&'jIL(nLE)
L-° >
A
7t5 AV FLEDD
~ LD MESEHH 7 (nSEL)
l/' L

7ETAY |~|.EDJ:1EEH£. $1(SEG)

\4
[ ] 3

CPUMYS XAV MEDEREERZ(TE
E,%a;i&?ﬁlﬁ& (seg_in1,seg in2,seg.in3)

12-8 IP =7 (/N—KhR) OALER

“C¥suzaku¥sz***- yyyymmdd "zt — L TZDHFITN—ARL, A FTEZEFL TS,

ZZ T C¥suzaku¥sz***-h- yyyymmdd’ &L TE#Z D F7,

f+JE CD-ROM ?”suzaku-starter-kit¥fpga¥opb_silOOh_vx_xx_x.zip"%&/—RT A AZIZEBL T72E0,
FEBHT. D7 4V 4% ”0pb_sil00h_v1_00_a"%”C¥suzaku¥sz***-h- yyyymmdd ¥pcores” |22t —L TL7EEWY,
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B C:¥suzaku¥sz130-h-20060714¥pcores

| |
PLE REE FTW BREADE LD A ar

QF- O ¥ Pu=x ‘[.E_ :wu;e" EFH

FPFLAD |E| C¥suzaku¥sz] 30-h-2006071 4¥pcores v
FAIH X A
= (5 =2130-h-20050714 opb_=il00h 1 00 &
03 _xps  [Copb_sillu_v1_00_a
I BBoot
I blkdizgram
I code
I data
|5 drivers
) ete
) hdl
I implementation
I microblaze._i

T28h

I opb_sil00k_v1_00_a
Iy opb_sil00u_v1_00_a
|5 projnay

|5 report
I synthesis

w| £ | ¥

12-9 IP =7 (/~—KRhR) 1800

"Ci¥suzaku¥szz***-h- yyyymmdd”’® H D”xps_proj.xmp % B TL7ZE0,
IP Catalog @ Project Repository |Z opb_silOOh 7382 D & EFRL TITESWY,

ilinx Flatform Studio — G:/suzakufsz130

— [System Assembly Viewl]

[ih File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

[
DPEHG AP e RREREHNBOR RS DciRa W MX B €&
I ) OLL @ Filters
Project | Applications | IP Cataloz PMM g @) Bus Interface (O Ports (O Addressss | Bye Connection Filters
BB B =
[ T — Mame Buz Cornection | Direction  IP Type IP “ergion
e <@ microblaze i microblaze 400.a
Name Version Description s@d_oph_v20 oph_vE0 110
Analoe @i_Imb_10 Imb10 100.a
Bus <»d_Imb_v10 Imb w10 1.00.a
Bus Bridze sa@sdram_controller meh_opb_sdram  1.00.a
Glock, Gontrol = spcongole uart opb uartlite 1.00b
Gommunication Hieh-Speed <Psystem_timer oph_timer 100k
Communication Low-Speed sd_lmb_bram_if chtl Imb_bram_if_cntl 1,000
Debug i_lmb_bram_if_cntlr Imb_bram_if_crtlr 1000
DA s@system_intc opb_intz 100
General Purpose 10 @zystem_memcon opb_emc 200.a
Interrupt Gontral <»opb_epio 1 opb_gpia s01b
Memory Block <@debug_mdm opb_mdm 200.a
Memary Gondraller <@zpiflash oph_spi 1.00d
PCI @ led epio apb_epia 30b
Feripheral Gontraller - <»opb_sililu 0 opb_sil00u 1002
== SOPE d_opb_20
o2 Froject Repositor: s#bram block 0 bram block 1.00.a
opb_silioh ?\ 1.00a s»memcon_bus_split util_bus_split 100a
y wrdom_14_multi dom_module 1.00.a
s 100a <rdem_sdram_fb dom_module 100
=] E .t !
Timer sautil_bus_split 0 util_bus_split 1004
E
- Ltilit:
. ¥ Legend
OMaster (JsSlave = Master/Slave = Target < Initiator () Connected () Unconnected
< > | [ System Assembly.. | BLOGK DIAGRAM

12-10 IP =7 (O~N—RhR) BN AR
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HAEIP =7 (Y7 MK) opb_silOOu % IP =27 (/~—KJiK) opb_silOOh (Z{E X #ix F7°, opb_silO0h |LHIVIA %
AL TOZRNO T, FIIAZIZEI T DR A HIBRL £,
ESUEN /\‘—F‘?IY@EE%LiTO

Project ™ MSS File: xps_proj.mss =% 7 /L2727 L CBIVWVTLZEW, opb_sil00u ODRTA/SDFER AL T
HEZAEBRUTHIBRL, fRIFL TLTZEWY, opb_silOOh TIEZRFA N HL FH A,

& Xilinx Platform Studio - C:¥suzaku¥sz130 - {xps proj mss) - [xps proj mss]

[ Eile Edit Wiew Project Hardware Software Device Gonfiguration Debug Simulation Window Help ] @
== DJD‘k?:DP'EIL» ARy RN ENEBEOR AR A A WS MR EX B

AR R0 H
L 22 -PARAMETER HW_INSTANCE -= system intc ~
IP Catalog ‘ Praject  MApplications 23 END

24
Platform — Z5 EBEGIN-DRIVER

& Project Files 26 -PARAMETER DRIVER NAME = tmrotr
" 27 PARAMETER DRIVER_VER =-1.00.h
MSS File: xps_proj mss 28 PARAMETER -HW INSTAMCE -= system timer
Eaarar npe_projuct - -
8 END
\MPRCT Cummand File: etc./download.cmd 3g
.
Irr.lplementa.tlon 0.ptmns File: ete/fast punti B - onTuER EIJ IS%
Biteen Options File: ete/bitzenut -
i ! 3z PARAMETER DRIVER NAME = gpic
& Project Options 33  -PARRMETER DRIVER VER = -Z.0l.a |
De"‘_':e_ xeds1 A00=fed20-4 34 PARAMETER HW_INSTANCE = led_gpic
Netlist: TopLevel P D
Implementation: XP3
HDL: wHDL )

BEGIN-DRIVER
Sim Model BEHAWIORAL

= Reference Files
Loe Files
Synthesis Report Files

7

g8 PARAMETER DRIVER NAME-= oph sil0o0

] -PARAMETER DRIVER _WER =-1.01.a3

lu} -PARAMETER HW_INSTANCE-= opk_s1100_0

1 PARAMETER - int handler -= timer interrupt handler, -int port -=-IP2ZINTC Irpt
Z END

J
44  BEGIN- DRIVER
45  -PARAMETER DRIVER NAME = uartlite
46 -PARAMETER DRIVER VER.=-1.01.a @
< ] 3
< | * [EaSystem Assembly Wiewd | *pS_projmss |
v

12-11 MSS File &%

Project ® MHS File: xps_proj.mhs 2% 7 /L7271 THiV \’C<7L:°§b\

opb_sil00u Z iR L TWAHEZAZHEL TZL% opb_silOOh OFERICAELF9, TR, HW_VER 3% - T
WADBREREL TTEEUY,

opb_intc ZFEI L TWAHEZAZRL T, FIVIAALDOFEREHIFRLET,

EEPEDOSTHIRFEL TTEEN,

% Xilinx Platform Studio — G:¥suzaku¥sz130 - {xps proj mhs) - [xps_proj mhs*]

[ File Edit View Project Hardware Softwars Device Configuration Debug Simulation Window Help

R =Nul=il Dﬁ'EIEa @E?JE? oY ERAIRBER R R PG iEX

BEGTH -oph_si100 BEGIN OPb_SllOOh Q:/EE
i movie - 301 a ) HW VER 23> TV Bl

52

_ P FEMRGEL W= OxFFFFD1FF
UGF File: data/xps projuct 152 -BUS_INTERFACE S0PE - = d_oph_v2D
iMPACT Cur.nmaﬂd File e?c/duwn\uad.cmd. 153 "PORT-SEG . =-SEG
In?plemema.tlon Cptions Fl.\e: etc/fast_runti 154 "PORT-nSEL = nSEL
!Ehtgen On_tlons File: etc/bitesnut 155 \PORT -nLE  =-nLE
- Project Options 156  -PORT-nSW.=-n3W
Device: xc351200efe320-4 Y Rl s meces . .
Netlst: TopLeve! 156 @TORT 1P2mTe_irpe - o1l imr D= PORT IP2INTC Irpt = sil intr
Implementation: KPS 159 Ol _— — RN - -
HOL: W/HDL G ZHI bR
Sim Model: BEHAVIORAL 161 BEGIN-oph intc

(- Reference Files 162  -PARAMETER. INSTANCE -= system intc
Log Files 163 -PARAMETER HW VER.=-1.00.¢

Syrthesis Report Filss 164  -PARAMETER.C_BASEADDR-=-OxFFFF3000

165 PARAMETER C_HIGHADDR = OXFFFF30ES

sil intr &ZHIBR

166 -BUS INTERFAC . Il

167 PORT - Inty fh_uartlite 0_Interrupt - & -MAC INTERRUPT IN-&-cons

163 -PORT-Irg-=-1nterrup

o v
< ‘ >

|~
|

MhSystem fezembly Viewl [2) xps_proj.mss ‘ sz xps_proj mhs¥ ‘

12-12 MHS File £ %
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VIETIPar BNEEHOUELE,
IP Type 7 opb_silOOh (ZAF X ET,

@ Filters
| @ @ Bus Interface O Ports (O Addresses l%‘pODnnectian Filters
Mame Buz Connection | Direction | IP Type IP Verzion
| e microblaze i microblaze 400.a
— «»d_oph_w20 ophb_w20 110
— &i_Imb w10 Imb 10 100.a
— sd_Imb_10 Imb_w10 100.a
| e zdram_controller mch_opb_sdram  1.00.a
] sconzole_uart opb_uartlite 1000
] agzytem timer opb_timer 1000
] <@d_Imb_bram_if cntlr Imb_bram_if_cntlr 1.00b
| &@i_Imb_bram_if_cntlr Imb_bram_if_cntlr 1.00b0
] s@oystem_intc opb_intc 100
] agzytem_memoon opb_emc 200.a
<2opb_epio 0 opb_egpio aMb
] edebug_mdm opb_mdm 200a
] <@zpi_flash opb_zpi 1.00d
] e@led_epio T A0lhb
" | @ <opbsiliou o 00
| «@bram_hlock 0 ETPerr=rie 100a
wmemcon_buz_split util_bus split 100.a
eadom 14 _multi dom_module 100a
wadom_sdram_fb dom_module 100.a
sutil bus_split 0 util_bus_split 100.a

12-13 IP =27 (ON—FRR) ICE & # %

I TR =T INHEIAZ DR E , FLikZHIRL TW&EET,
Applications @ Sources 7>5 interrupt.c, Headers 75 interrupt.h ZHIFRL T7ZE W, ZIHD 7 7A /UL fE
ALEEA,

% Xilinx Platform Studio — G:¥suzaku¥s2130 - (xps proj.mhs} - [xps_proj mhs]

B Eile Edit Wiew Project Hardwars Software Device Configuration Debue Simulation Window Help
BEDIORIDPEHL PP lRDENMBENBEORBELA-AR iR EX
BEig £ Z2EZ AANNIN

I 145 END ~
IF Catalog Froject 146
L 147 EEGIN opb sil0o0
Sl A 148 PARAMETER - INSTANCE -=-oph si100 0
1e1Add Software Application Project. 149 PARAMETER-HW VER-=-1.01.2 -
i¥hDetault: microblaze i bootlaop 150  -PARAMETER-C BASEADDR-=-OxFFFFDOOO
@‘Default: microblaze_i_xmdstub 151 PARAMETER -C_HIGHADDR-= 0OxFFFFD1FF
= [FiProject: BBoot 152 -BUS_INTERFACE $OPE-=-d_oph_v20
Processor: microblaze i 153 PORT  SEG-=-3EG
Executable: G¥suzaku¥sz30-add_slot-2006111 4% microblaze_ifc 154 FORT n3EL-=-n3EL
Compiler Optiong 155 PORT nLE-=-nLE
= Sources 156 PORT - n3W-=-n3W
Cr¥¥suzsku¥sz130-add_slot-20061114¥code¥mediume 157 PORT nCODE-=-ncODE
Cr¥¥suzaku¥sz130-add_slot-20061114¥code¥spic 158 END
Cr¥¥suzsku¥sz130-add_slot-20061114¥code¥srec o 159
Cr¥¥suzsku¥sz130-add_slot-20061114¥code¥mainc 160  EEGIN opb_intc
Cr¥¥suzaku¥sz130-add_zlot-20061114%¥cods! ~ 161 PARANETER - INSTANCE -=-3ystem_intc —
G 1R2 PARAMETER-HW VER-=-1.00.¢c

G E Ngiizinte Open ARKMETER -C_BASEADDR - = OxFFFF3000
=-Headers ARANETER -C HIGHADDER -=-OxFFFF30FF
code¥ mediumh \ .
code¥memmaph ]_nterrupt .C rrupt & MAC INTERRUPT IN-&-c
code¥spih .
code¥srech 1nterrupt . h
code¥versionh Nle
code¥flashh % é IJ IS/%

cog¥interrupth

code¥microblaze b
e T 17z Pl e
173 PARANETER-C_ EXT RESET HIGH -=-1

codeTm 174  -PORT 5Y$_Rst-= Bus_reset
175 PORT OPE_Clk-=-3Y¥3_CLE 3
< \ 3
S | 21| mSvstem Aszembly Viewl [E)xps_projmes | [l %p=_projmhs

12-14 RERT77A NV OHIER
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Applications @ main.c Z# 7 /L 7V 7 LU TRV TITEE W,

FNIAAIZB T AECIR N T 5 EATIZHDD TINELETHIFRL TIEEW, HIFRT A0k X
#include "interrupt.h"
interrupt init();
interrupt clean(); X3

TY, i 11-7  BAEIP 27 (main.c) 22 B ITERL TEE W, HIFR TEILIRAFL TEZELY,

inx Platform Studio — G:¥suzaku¥sz130 - (C:¥¥suzaku¥sz130-add slot—20061114¥code¥main.c) — [main.c]

[E] Eile Edit Wiew Project Hardware Software Device Gonfiguration Debug Simulstion Window Help (mr=]
BTN IDAEAL G el ERMRAIBOR AR @A R WR I EX B
€ = S ARKKIHN
2 1/ ~
IP Catalog | Project { Applications 2 Fomain.o
3 «
il (s - 4 -+ Copyright (<) 2004-2006 Atwerk Techno, Inc. R11 Rights Reser
[c]Add Software Application Project. 5 .
mDefault: microblaze_i_bootloop & Y y
mDefault microblaze_i_xmdstub 7
= umiect: BBoot % #include-<ctype.h>
Processor: microblaze i 9  #include-<xuartlite_l.h>
Executable: C¥suzaku¥sz130-add slot-20061114¥microblaze_i¥cr 10  #include-"version.h"
Gompiler Optiohs i1 #include - "memmap . h"
[=-Sources 12 #include - "srec.h"
Cr¥zuzakuiisz1 30-add_slot-20061114¥coded mediume 13  #include-"medium.h"
C¥¥zuzaku¥sz130-add_slot-20061114¥code¥spic 14 #include-"spi.h"
Ci¥¥suzaku¥sz130-add_slot-20061114%cp e 15 {#include-"flash.h"
Ci¥¥suzaku¥szl Eﬂfadd_slntf2DDE1114 16
Ci¥¥suzaku¥sz130-add_slot-2006111 4% Meiiflasha 17  -#include "slot.h"
C:¥¥suzaku¥sz130-add_slot-20061114%code¥interrupt c 18 -#include "interrupt.h"
Ci¥¥suzaku¥sz130-add =lot-20061114¥code¥slot e 13
[=)-Headers 20 #define LED_GPIO(w) - - - (*{volatile unsigned: long-*) (LED_REG]
code¥medium bk 21 #dlefine LED_ON- - - - .- - (0]
code¥memmaph 22 #define LED_OFF - - - - - - (1)
code¥zpih 23
code¥srech 24 #define MAY BUFFER_SIZE - - (128)
code¥versionh 23
code¥flashh 26 #ifdef ZPAR_ZPI_FLASH BAZEADDR
code¥microblaze.h 27 #define BOOTLOADER_OFFSET_SPI- - - .- - (0x00100000)
code¥powerpe.h 28 #else
code¥interrupth 29 #define FLASH 4MiB- (Ox16)
code¥zlath 30 #define FLASH BMiB- (0x17)
31 #define BOOTLOADER_OFFSET_4MiBE_FLASH- (0x00080000) ¥
< ] >
¢ I 31| rmuSvstem tsssmbly View! | 1 xos oroimss | Rixos oroimhs | 1 maine |

12-15 main.c 2>HENDIA B DL % HI

INTEFRIIER T T, avr74F a2l —ar L TREEWN, BFEORERSDUEHEWTT AN, Y7 MREZ

oy NEIEE T,

ERICA
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12.3. CGITT7TESF AV MLEDZa> bA—)L

H/%y ClEo7-Auy b~ o d IP 27 % CGI T ha—LLET, “C:¥suzaku¥sz***- yyyymmdd
¥implementation”®HZ& 5 download.bit Z2002> T 77w a AR ZEEZWZX TIEIWN,

77y a ARYOHIZAS TS Linux Cldic#)n b CGL BAEIEL TWET,

7Ty 2 AFYVOHO Linux ZEZBEMHZ TLESTODEAIL, 77y 2 AEY D image # ZEELTFIW,
image X}/ CD-ROM ”¥suzaku-starter-kit¥image”? H1 image-sz***-sil.bin Z{# > TI7ZEVY, )

UTIVIEEY 7 =7 FiEEN % . SUZAKU A% —4%—% kD JP1, JP2 24— 7L CEREZ AL TL
7ZEW, Linux 2NEEIT20O T, Xy R —2ZOREZL TTESN,

IP 7 RLR&EHEZRL., BHEWOTZ7H T httpi//IP 7KL A/Tseg-led-control.cgi” |27 7 AL TLTEEW, AR
v DTRZ A LED ORIEENT 77 bl TEE 3,

3 Tseg—led-control — Microsoft Internet Explorer [:”Elg|
TME  REE BTNV BRCANGE YWD ALIE) m

Q- © - [x] @ & Lerx Jromrw & 23

THELUAD! | hp/ /19216811234 Tsee-led-controlcei v | [EJ 581 VL0 2 @y~

7SEG LED CONTROL
ATMARK TECHNO

¥

LED3 LED2

2 oz ]

LED1
1

1~F(16 #H) OB T4 R E

LCIOKZ2Vw s 458, 7
¥/ A LED 123 ELT-
T N I

&) H-UNETENELE o ATtk

12-16 BiEpar7zarba—L
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ZHUE, L F DY —RAa2—RT CGI BT D2 LIV EBIL CWET, LLF DY —Aa—R7EF Tl CGI #1E
KT HIETTEFEADT, THEELTZSN,
CGI DIERK T IERaL RANV T, 793 a ARVNCEZAL OO T — X DIERTIEE SV T, "SUZAKU
AR —H =X IAR (Linux BA%EH) ", "SUZAKU Y77 =7 ~<==7 /1", "uClinux-dist Developers Guide"
ESRRLTIIZSNY,

12.3.1. 7seg-led-control.c

1 12-1 CGI T 7 k&7 Ak LED %= hr—/ 1 (Tseg-led-control.c)

#include <sys/types.h>

#include <sys/stat.h>

#include <fcntl.h>

#include <unistd.h>

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#define PROGRAM_NAME "7seg-led-control"
#define CGI_PATH PROGRAM_NAME ".cgi"
#define DEV_NAME "/dev/sil7segc"
#define FORM_OK_BUTTON "ok_button"
#define FORM_LED1_TEXT_BOX "led1"
#define FORM_LED2_TEXT_BOX "led2"
#define FORM_LED3_TEXT_BOX "led3"

static void print_content_type(void)

{

printf("Content-Type:text/html¥n¥n");

by

static void print_style_sheet(void)

{

printf("<style type=¥"text/css¥">¥n¥n");

printf("body {¥n");

printf("margin: 0 0 0 0;¥n");
printf("padding: 10px 10px 10px 10px;¥n");
printf("font-family: Arial, sans-serif;¥n");
printf("background: #ffffff;¥n");
printf("}¥n¥n");

printf("h1 {¥n");

printf("margin: 0 0 0 0;¥n");
printf("padding: 0 0 0 0;¥n");
printf("color: #cc0000;¥n");
printf("font-weight: normal;¥n");
printf("}¥n¥n");

printf("h2 {¥n");
printf("margin: 0 0 0 0;¥n");
printf("padding: 0 0 0 0;¥n");
printf("font-size: 14px;¥n");
printf("}¥n¥n");
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printf("hr {¥n");

printf("height: 1px;¥n");
printf("background-color: #999999;¥n");
printf("border: none;¥n");
printf("margin: 5px 0 70px 0;¥n");
printf("}¥n¥n");

printf(".leds {¥n");
printf("font-size: 12px;¥n");
printf("font-weight: bold;¥n");
printf("line-height: 20px;¥n");
printf("}¥n¥n");

printf("</style>¥n¥n");
b

static void print_html_head(void)

{
printf("<!DOCTYPE html| PUBLIC ¥"-//W3C//DTD XHTML 1.0 Transitional//EN¥"

¥"http://www.w3.0rg/TR/xhtml1/DTD/xhtml1-transitional.dtd¥">¥n");
printf("<html xmIns=¥"http://www.w3.0rg/1999/xhtml¥" lang=¥"ja¥" xml:lang=¥"ja¥">¥n¥n");
printf("<head>¥n¥n");

printf("<meta http-equiv=¥"content-type¥" content=¥"text/html; charset=utf-8¥"/>¥n¥n");
printf(" <title>%s</title>¥n¥n", PROGRAM_NAME);

print_style_sheet();
printf("</head>¥n¥n"),;

printf("<body>¥n¥n");
b
static void print_html_tail(void)
{
printf("</body>¥n¥n");
printf("</html>¥n");
b

static void display_page(int fd)

¢ unsigned char leds[3];
read(fd, leds, 3);
print_content_type();
print_htmI_head();

printf("<h1>7SEG LED CONTROL</h1>¥n");
printf("<h2>ATMARK TECHNO</h2>¥n¥n");

printf("<hr />¥n¥n");

printf("<form action=¥"%s¥" method=¥"get¥">¥n¥n", CGI_PATH);
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printf("<table border=¥"0¥" cellpadding=¥"10¥" cellspacing=¥"0¥" width=¥"200px¥"
align=¥"center¥" class=¥"leds¥">¥n");

printf("<tr>¥n");
printf("<td align=¥"center¥">");
printf("LED3<br />¥n");

printf("<input type=¥"text¥" name=¥"%s¥" value=¥"%x¥" size=¥"1¥" maxlength=¥"1
¥"/>¥n",FORM_LED3_TEXT_BOX, leds[2]);

printf("</td>¥n<td align=¥"center¥">");

printf("LED2<br />¥n");
printf("<input type=¥"text¥" name=¥"%sY¥" value=¥"%xY¥" size=¥"1¥" maxlength=¥"1
¥" />¥n",FORM_LED2_TEXT_BOX, leds[1]);

printf("</td>¥n<td align=¥"center¥">");

printf("LED1<br />¥n");
printf("<input type=¥"text¥" name=¥"%sY¥" value=¥"%x¥" size=¥"1¥" maxlength=¥"1
¥" />¥n",FORM_LED1_TEXT_BOX, leds[0]);

printf("</td>¥n");

printf("</tr><tr>¥n");

printf("<td colspan=¥"3¥" aligh=¥"center¥">¥n");

printf("<input type=¥"submit¥" value=¥"OK¥" name=¥"%s¥" />¥n", FORM_OK_BUTTON);
printf("</td>¥n");

printf("</tr>¥n");

printf("</table>¥n¥n");

printf("</form>¥n¥n");

print_html_tail();
b

static unsigned int get_query_pair_hex_value(char *query, char *query_pair_name)
{

char *pair_start, *pair_value;

unsigned int hex_value = 0;

pair_start = strstr(query, query_pair_name);
if (pair_start) {
pair_value = strchr(pair_start, '=") + 1;
if (pair_value) {
sscanf(pair_value, "%x", &hex_value);
b
b

return hex_value;

¥
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static void handle_query(int fd)
{

char *query;
unsigned char leds[3];

query = getenv("QUERY_STRING");

if ('query) {
return;

b

if (!strstr(query, FORM_OK_BUTTON)) {
return;

b

leds[0] = (unsigned char) get_query_pair_hex_value(query, FORM_LED1_TEXT_BOX);
leds[1] = (unsigned char) get_query_pair_hex_value(query, FORM_LED2_TEXT_BOX);
leds[2] = (unsigned char) get_query_pair_hex_value(query, FORM_LED3_TEXT_BOX);

write(fd, leds, 3);
b

int main(int argc, char *argv[])

{
int fd;
fd = open(DEV_NAME, O_RDWR);
handle_query(fd);
display_page(fd);
close(fd);

exit(EXIT_SUCCESS);
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124. SDKZEFE-TT/\v T

Eclipse ~X—2® SDK(Software Develpment Kit) T7 /X7 LET, 11.6 Y7 =T DT /w7 EIARH)IC
HkAZLIZFEL T,

"11.6.1 Y7 =TT\ T HIZ FPGA 7 a7 e EH"OIEEE TIToT7 vy =7 M B X [Software] —
[Launch Platform Studio SDKI€t% 2V 7L T FX\,

Xilinx Platform Studio - G:

uzaku/sz130 - [System Assembly Viewl]

Device Caonfiguration Debug  Simulation Window Help

[t File Edit Miew Project Hardware

SO EHG ® B B e [ Software Platform Settines..
& g M Ch k‘? Assien Default Drivers

- Lba Gererate Libraries and BSPs
nation Area

=]
s EX:REREE

g @ % DA B

Filters

&

@ @ Bus Interface. O Ports (O Addresses | Bjw Cannection Filters

Project | Applications IF Cataloe | [c] Add Software Application Project..

Platform é Build All User Applications MName Bus Gonnection | IP Type IP Version

= Project Files Get Program Size =@ microblaze_i microblaze 400b

MHS File: xps_projmhs <@d_opb_v20 opb 20 110:

MSS File: xps_proj.mss @i_mb_10 Imb_10 1004

UGF File: data/xps_projuct <»d_Imb_»10 Imb_10 100a

IMPACT Cammand File: etc/dowr 55 Clean [Iovar ™| - <@opb_sillo0 opb_sillo 101k

Implementation Optionz File: etc/ @ Clean Programs : s@zdram_controller mch_opb_.sdram 100a

Bitgen Optione File: etc/bitganut &) Glean Software H Gconsole_tgart onb_U_artme 1.00b

=-Project Options ; s@oystem_timer opb_timer 1.00b

Device: xc3s1200efg320-4 ‘L <d_|mb_bram_if_cntlr Imb_bram_if_cntlr 1000

Metlist: TopLevel I <@i_|mb_bram_if cntlr Imb_bram_if_cntlr 1006

Implementatior: PS s@system_intc opb_intc 100c

HOL: WHDL s@oystem_memoon opb_emc 200.a

Sim Model BEHAVIDRAL <@opb_epio 0 opb_epio 301b

=-Reference Files s@zpi_flazh opb_spi 1.00e

Log Files <@led epio opb_epio a0lb

Synthesis Report Files s@opb_uartlite 0 opb_uartlite 1.00b

s@opb_mdm_ 0 opb_mdm 200a

s@bram block 0 bram_block 100.a

<@ memcon_bus_split util bus_split 100a

sdom_14_multi dom_maodule 100.a

<@dcm_sdram_fb dcm_module 100a

~util_bus_split 0 util bus_split 100.a

<@reset_cont 0 reset_cont 100a

12-17 SDK ##)

SDK T7'my =<, LU F OB HEAF RSNET, RITIUZIOKIZ 2y 7L TFEW,

nx Platform Studio SDK

SDE zan be uzed to develop applications for the followine XPS project:
Ci¥suzaku¥zz]30-add_=lot-20070326%xp=_prajxmp

MHate

SDK provides an intuitive environment for software application development, debueeing and
profiling. The software platform needs to be configured Cn XPS) before launching SOK. Once
in SDK. any chanees made to the software platform Gin XPSY will require a rebuild of the
software application fin SOK). Press F1 for maore detailed information.

[] Do not show this dialoe box again

Cancel

12-18 SDK EHEhDOFEDEE
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LR DAY =R 5 _ERHD TlImport XPS Application Projects]Z 3R L, [Next]Z2Vv 7L T FEW,

= Application Wizard

Select a Wizard 3
Import an ¥PS Application Project uzing source file links, not copies, and tranzfer compiler 1 =
gettings. S0K manages the project, and XPS digablez it in the XPS Applications tab.

Wizards:

[~ Do not launch Spplication Wizard at startup

q Mext = P | Cancel

12-19 77V r—ar AR —h

BBoot |ZF = 7% L, [Finish]Z27Uy 7L TF&Wy,

= Application Wizard

Import XPS Application Projects to SDK r"

Import #PS Application Projects to current SDKE workspace. This creates links for source
filez, and imports the compiler options. Imported applications are dizabled in the XPS

The following application projects are available in XPS Dezien:
|O:¥suzaku¥sz1 30-add_zlot-20070326¥xps_prajxmp

fpplication Project Mame | Processar |
v JEBoot mictoblaze_

< Back | ' Cancel

12-20 BBoot AL AHR—h
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BBoot AV AR—rENFET, AR —MEtHBIHIZ Build &41, BBoot.elf 2MERESLET, (SDK
DOFEIZE->TIE Build EFEHA)BBoot O ETEZVw 7% L, A==2—@[Propeties] Z &R L <
t={AR

« G/G++ - Xilinx Platform Studio SDK - G:¥suzaku¥sz130-add_slot-20070720¥xps_proj xmp

File Edit MNavigate Search Bun Project Hilinx Tools - Device Configuration - Window  Help

i BR[| @-a-d-- % 0% |[®F |5
EY %5 Debug | FQ0/Cr+  [(5Resource
C/C++ Projects =8 EE Outling 57 | Make Tare. — 8
B ():{> - #in outline is not available.
3
L e ,
Go Into

Open in Mew Window

= Gopy

& (i

¥ Delete
Mave.
Rename
g lmport.
23 Export..
&) Refresh

Cloge Project

E Generate Linker Script..

Bun »

Debug »

Team »

Compare With b Problems | & Console 57 | Properties | ¥MD Console 87| =8
Restore from Local History, G-Build [BBoat]

’ ###% Incremental build of configuration Debuy for project BBEoot *%%%

make all
make: Nothing to be done for "all'.
Build comwplece for project BEoot

12-21 Build &% E

C/C++ Build #&&4R L. Configuration Settings ® Tool Settings #~7 ® Debug and Optimization % SR
L. Optimization Level Z[No Optimization]iZi% EL CTIOK]Z 27V 7 LT RS0,

= Properties for BBoot

I C/C++ Build

Active configuration

L EErer . .

Froject References et Thymes | J
Configuratior: |Debug j Manage...

Configuration Settings

Tool Settings lEuiId Settings | Error Parsers | Binary Parser

=T MicroBlaze G Gompiler Debug Level
B MicroBlaze-Specific Options

Generate Debug symbals (-}

Uptimization Level |fle

I~ Use Global Pointer

Debug and Optimizatio Uptimization

| - (=S| k5] (] 0
=-T MicroBlaze G Linker
B Libraries
B Linker Script
B Miscellaneous

Restore Defaults ‘ Apply |

" Cancel

12-22 Optimization Level 5%
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EENHSTGATTHBEIRIC Build SvE7, BEIRIC Build 7205451 BBoot O ETHZYy %L A
==—"C Build Project Z84RL, Build LT TSV,

< G/G++ — Hilinx Platform Studio SDK - G:¥suzaku¥sz130-add_slot—20070720%xps_proj.xmp

File Edit Mavigate Search Pun  Project Hilinx Tools  Device Configuration  Window  Help

mif = &R & ¢g-a - 3506 |&F|0c-
T 5Debue  TZosCer [ Resource
G/C++ Projects | T Mavigator 53 =0

5= Outline 53 | Make Tare.. = O

0% - #n outling iz not available
== BEaat
I micrablaze i [read-anly libraries

P PYpertics | $MD Console 87| -0

-
Building target: BBoot.elf
mb-goc -0 BEoot.elf flash.o interrupt.o main.o wediuwm.o slot.o spi.o srec.o =W, -defsym
~W1l, TEEZT_START ADDR=0x50 -mxl-barrel-shift -wno-xl-soft-div -mxl-pattern-cowpare
—mepu=v4.00.b -L../../../wmicroblaze i/1lib -xl-mode-executsble
Finished buildinc R i
B = BBEoot.elf
text data hss dec hex filenswe
8949 116 1056 10121 2789 BBoot.elf
ild complete for project BBoot =
v

12-23 BBoot.elf 1Ak

[Device Configuration]—[Program Hardware Settingsl%27U>Z7 L Initialization ELF |[ZJcIEE 1ERL S
7= BBoot.elf 77 A /VEHREL ., [Savel# 27Uy 7L TFEY,

w G/G++ — Xilinx Platform Studio SDK — G:¥suzaku¥sz197 22707 20%xps _proj.xmp
File Edit Mavigate Search PBun  Project Hilinx Togh€

il & @
Ej %3Debue | EFc/or+  [Resource

,ﬁ 22 Program Hardware

—

Make Tare. | = O

An outline is not available

= Program Hardware Settings

Specify the ELF file to be marked for BRAM initialization
for each procesgor:

Processor | Type | InitiakaemrrE —
{icroblEze MICROBLAZE 720/5DK projects/BBoot/ Debue/BBactelf Z LD

el ___|

12-24 Program Hardware Setting
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[Device Configuration]—[Program HardwarelZZU>Z7L T FS\, FPGA (27 v/ BGEftEDAmy

DAL T AR 2L — g T —ARE T a—RENE T,

= G/GC++ — Xilinx Platform Studio SDK - G:¥suzaku¥sz12n Ll 2ANFNT20¥xps proj xmp.

File Edit Mavieate Search Bun  Project
g ® 8 R @-a Rl
B %% Debueg Mo [ Rezource
C/C++ Projects | 5. Mavigator 52 =0 EE Qutline 52 | Make Tare.. | = O
@ BE v -
5 bc EBoat An outling 1= not available.
¥ [E microblaze_i [read-only libraries]
Problems fZ] e ¥ Properties | XMD Consale | E-=08
Device Gonfiguration - Programming Hardware.
write FDRI issued khefore or after decrypt operation: a -~
Decryptor kKeys not used in proper sequence H a
INFO: iMPACT: 2219 - 3tatus register wvalues:
INFO: iMPACT - 0011 0111 1001 1000 0000 0000 0000 0000
INFO: H mpleted downloading hit file to device.
T1MPACT:580 - '1':Checking pin ....done.
<'1‘ : Programmed successfully.
jme = 24 =
/4 *%% BATCH CMD : quit =
o
< | E

12-25 a7 4¥al—iar T —FZ 7 n—R

BreakPoint # & E L £, 4 X BreakPoint % timer_interrupt_handler (Zi% EL £7", interrupt.c %
X, int timer_interrupt_handler LEWTHHITEEL, ITOETORETHY 7 V27V 7L T FEV, BreakPoint

ESNET,

& G/C++ ~ interrupt.c — Xilinx Platform Studio SDK - G:¥suzaku¥sz130-add_slot-20070720¥xps _proj xmp

File Edit Mavieate Search Run Rilinx Tools - Device Configuration ~ Window  Help
crile | E 8 R8s 0% &
T % Debug |G/ [ Resource

G C/C++ Projects 17 Navigator =8 w

Project

LR A

| Bz Outline 52 | Make Tare. | = 5

© B % v || 21fdefine OPB_SILOD_INTR ISR_OFFZET OPE_SILOOV_INTR_IZR_A
= tCJ EEoat Ziftelse
+-&p Binaries Zi#include "oph s=1il00.h"
+-= Debug 24#end]
[y flashh
- [ internupth id * baseaddr p)
#- [ mediumh
[l memmaph 28 unsigned int csr;
+ @ microblazeh 29
#)- iy powerpch 30 Xuint3z IntrStatus;
- [ slath 51 .
#- [t spih 3z Intr$tatus = OPE_SILO0 mReadReg(XPAR_OPB_SILOO_O_BASEADDR,
+ [rf—‘srec.h - - - - -~
= h 33 slot();
" y
S 34 OPB SILO0 miriteReg|XPAR OPB SILO0 O BASEADDR, OPB SILOO IN
351
36
=
[ mediume F7
o @slotc 38static void NullHandler (void *DataPtr)
+- (g spic a8t
- (gt srece 40}
+ 'E micrablaze i [read-only libraries] 41
42int interrupt_initiveid) w
< | >
> Pt DL
%] 12-26 BreakPoint #XE

Zax e -~
ctypeh
mediumh
sloth
xparametersh
mediumh
zinte_Lh
opb_=il00h
timer_interrupt_handler
HullHandler
interrupt_init
@ interrupt_clean
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[Run]—[Debuglz2V>7 LT F&Wy,

= G/G++ — mam.c — Xilinx Platform Studio SDK — G-¥suzaku¥sz130-add slot-20070720%¥xps _proj.xmp

File Edit Mavigate Search BEFGM Project Hilinx Tools  Device Gonfiguration - Window Help
-BE& B | 0 RunLsst Launched  GUbFI1 B -0 @ - (@ 4 | G- )
E %5 Debue %GfCH iy %, Debug Last Launched  F11

G/C++ Projects | 2. MNavieator & Fun History 3 B | 5= Outline &3 | Make Tare.. | = B
F - Bas o~
1% BBoot Ru.. ISPIO(LED G ol ctypeh ~
i —anly i g " 3

& ']ﬁ microblaze i [read-only |i Debug History N _ 2 xuartlite Lh

W wersionh

L W memmaph
e_DisableDCache() 2l srech
e_DisablelCache(): H mediumh

@, External Todls 3 ]

e InvalidateICache(): spih
s BU57 wait (1000000) ; o flashh

12-27 T H ORGE

PLFoOmENERRINDSD T, [Newl 2277 L TFEW, BBoot 7B IS4, Project : BBoot .
C/C++Application : Debug¥BBoot L% ESNE T,

Create, and run configurations

Glick on 'Mew' to create a new configuration. Existing configurations can be managed by selecting the appropriate configuration.

Configurations: Mame: [BBaat
=-$. Hilinx G/C++ ELF

$3¢05001

Main liﬁ- HMD Tareet Gonnection ] .y Device Thitialization ] k. Profiler ]

Froject:
|ElEloot
GAC++ Application:
|Debug¥ElEloot.eIf

) Browse

Search.. | Browse |

MHew Delete | |

Debug | Gloze |

12-28 BBoot BN
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[XMD Target Connection]#~7%27U»71L T FX\, XMD Target Type, XMD Connect Command % 72
L. [DebuglzZV>Z7 LT FEWY,

< Debue

Create, manage, and run configurations
Click on 'New' to create a new configuration. Existing configurations can be manazed by selecting the appropriate configuration.

Configurations: Name: [BBont
=@ Hilinx GG+ ELF

EBoot :
HEE MaiC 3% XMD Tareet Gonnection 3, Device hitialization | |2 Frofiler |

Target Connector: |#MD target debug agent =

—
HMD Target Tyvpe: |MicroBIaze Hardware {OFE_MDM) \ LJ Help

MD Gonnect Gommand: |connect b mdm i
el £ ugzing OPB_MDM

D Tt st peripheFaI over JTAG cable

GDE debugger: |mb—gdb.exe

Mew Delete | I

< Debug | ’ Cloze |

————

12-29 XMD D% (Microblaze D54

< Debue

Create, manage, and run configurations
Click on 'Mew' ta create a new configuration. Existing configurations can be managed by selecting the appropriate configuration.

Corfigurations: Name: [BBoot
=8, Jilinx GG+ ELF

BBoot :
£Em Maif\G: XMD Tareet Gonnection D7, Device Initialization | |y Profiler |

Tareet Connector: |"®MD tareet debug agent

MO Tareet Twpe: |Power PG Hardware \ -] Help

#MD Connect Command: |connect ppc hw —debugdevice cpunr 1

2ing over JTAG cable

#MD Target Description:

GDE debugeer: powerpo-eabi-edbexe

MNew Delete | |

g W
Qe D ok |

12-30 XMD D% & (PowerPC D4
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XMD, GDB 3.6 E30E T, main BIET Break L, LL FO X722 IZ720FET,

File Edit MNavisate Search Project Hilinx Tools Fun - Device Gonfieuration  Window Help
£3- ® @ #l%-0-a- |5 ¥R
[ | ¥ Debug  GEI0/C++ [ Resource
%5 Debug 53 i BB @ i w = O/ Varisbles Breskpoints | Registers =
= $7 BBoat [Xilinx G/G++ ELF] Barrel Shifter Support... ... ... . B ~
@ "¥MD target debug agent’ (4/3/07 205 PM) (Suspended) SR clr/ser Instruction Support... . on |
=g Thread [0] (Suspended) Compare Instruction SUppPort........ an
= 3 maind at ¥.¥ ¥code¥main.c142 JTAG MDM Connected to MicroBlaze 1
2 crtinit) o
=1 startQ Target reset successfully
o] Debugeer Process (4/3/07 205 PM)
o] Cr¥suzakuisz] 30-add_slot-20070420- 345 DK projects¥BBoot¥Debug¥BBoot elf (8/3/C| [2ocepted = new CDE commection from 127.0.0.1 on port 3801
[MD% bps 0xl0 hur
Serting breakpoint ac 0x00000010
v
< | ¥ || s
[€) maine 52 | dutline | [w] Disassembly 52 =g
138#ifdef XPAR_SPI_FLASH_BASELDDR -~ [ ~
139 int j,sum: 0x000004£0 <main:: addik rl, ri1, -52
140fendif 0x000004f4 <main+ds: =wi ris, ri, 0 B
141 0x000004f5 <main+S>: =wi ris, ri, 48
» 142 LED_GPIO(LED_ OFF): 0x000004fc <maint+lZ>: addk 19, rl, 0O
143 unsigned int bootloader offset:
1a4ffifdef _ PPC__ char key:
145 ZCache DisableDCache(); #ifdef ¥PALR SPI_FLASH BASEADDR
146 ECache_DisahleICache () ; int j,sum;
147 ZCache_InvalidateICache(): #endif
143 busy_wait (1000000) E.
149 endif LED_GFIO(LED OFF);
150 % 0x00000500 <wain+l6s: addik r3, ro, 1 /.,
151 if (get_bootloader_offset (ghootloader offset) < 0] 0x00000504 <main+Z0>: sSwi r3, ro, —z40
152 goto halt:
153 #ifdef _ PPC__
154 if (is_aurchoot_mode ()} v XCache DisableDCache () ; b
S | >
Bl Gonsole 52 | Tasks Rl & |t B-=0
BBoot [Kilinx 5/C++ ELF] Debugeer Process (4/3/07 205 PM?
type = char ~

12-31 main B9%%C Break

ResumelllF4 70> 7 LT FEW, JelEE 2% E L7 BreakPoint © Break LE9, Step Into - %% 77 L T<
7280y, Instruction Stepping Mode 1% 20y r 424 AL AN/ a W CAT v 7 FATTEDLIINARDET,

File  Edit Mavieate Search Bun  Project  Hilink Tools  Device Configuration  Window  Help

CE S| B H-0-%-|®F 0o ¥R

T9 35Debug DECAoe+ [ Resy
‘ [ ’ IR O’ = O | t9=Varisbles 7 | Breakpoints | Reeisters ¥MD Gonsole  Memory =0
= 2. BBoot [Kilime GAC++ ELF]

?

= "WMD tareet debue agent' (7/6/07 746 PM) (Suspended)
=g Thread [0] {Suspended: Breakpoint hit)

L<E 0| B % v
@ baseaddr p = 0x00000000
W oos=0
¥ IntrStatug =0

5 ¥lnte_DevicelterruptHandler D at xinte_|e180
4 _interrupt_handler() at microblaze_interrupt_handler 79
3 main{ at ¥ ¥ ¥oode¥mainc155
2 main(l at ¥ ¥ ¥code¥ main.c 158
=1 _initd
w| Debugger Process (7/6/07 746 PM)
o Ci¥suzaku¥sz] 30-add slot-2007072045DK projects¥BBont¥DebugkB Boat elf (/8407 7

hS >

[€] mainc €] interrupte 52 51|/ Bz Outline 32 | Disassembly| |4 @ »f @ » =0
16#define XPAR OPB_SILOO_O BASEADDR ZPAR OPBE_SILOOU 0O _BASEADDR ~ = ctypeh
17#define OPB_SILOO_INTR_IER OFFSET OPB_SILOOU INTRE_IER_OFFSET o mediumh
184define OPB_SILOO_INTR DIER_OFFSET OFB_3ILO0U INTR_DIER OFF3ET o sloth
19%define OPE_SILOO_INTR_DGIER_OFFSET OPE_SILOOU_INTR_DGIER_OFFSET El xparfamelersh
Z0f#define OPB_SILOO_mReadReg OPE_SILOOU mReadReg :-JI )r:;::lclu‘r:h
Z1lfidefine COPE_SILOO INTR ISR _OFFSET OPE_SILOOU INTR ISR OFFSET -
2z#else - -7 - - T T g :'Pb-s"UtU-h .-

i imer_interrupt_handler
Zz:;::]i.:de Toph_sil00.h" ot .NuHHandIer.
@ interrupt_init

@ interrupt_clean
< AzZ6int timer interrupt_handler (void * haseaddr p)

s 274

EE

30 Zuint3z Intr¥tatus; hs
<

ElGonsale 57 | Tasks A | HAB-T0

12-32 timer_interrupt_handler T Break
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10— VIO AR 7 D— iR L C A TLIEENY,

% Platform Stud ¥suzaku¥sz13

File  Edit Mavieate Search Bun  Project  Hilinx Tools - Device Confieuration - Window  Help
Mrle | @BIN|2s-0-- |8 |Cc- i A
T #sDebue FEC/CH  [[5Resource
3 Debug 5 Ol IR i+ » = 0| t9=Variables i3 | Breakpoints Registers <MD Consale | Memary =08
= §7 BBoat [ilime G/G++ ELF] ~ L
= "MMD target debug agert’ (7/6/07 244 PM) (Suspended) = -
=3 Thread [0] (Suspended? ¥ ededlp i -
= 8 sord ot Koot 13 A
8 timer_interrupt_handler (' at ¥ ¥ ¥code¥interrupt c:32 z s,
7 KITI‘CiDEV\DEDII’]}EI’WDlHaﬂmErO at x\nlcjﬂEUD ¥ seel status = = ”_‘77/1/232%1
6 _interrupt_handler() at micrablaze_interrupt_handler.c79 = sl
P see?_valll] =
§ myprint at ¥ ¥ ¥oode¥mediom e 7 eat valll] =
4 myprintd at ¥.¥ ¥oods¥mediume: 7 seeTvallZ] = :
2 mainQ at ¥.¥ ¥code¥mainc173 P . )
2 criinit( 3 'yo03!
=1 startl ()
o Debugeer Process (7/6/07 244 PM) [
< >
O || Outline Disassembly &3 =0
107int slot (void) ~ ~

1084 schedule++;

1094/ static ud init = 0; Ox00000c80 <slot+20>:  lhui 3,

110 static ud schedule = 0: Ox00000cE4 <slot+i4>: addik £3,

111 static ud sw_status = 0; % 0x00000cS8 <slot+28>: shi r3,

11z static uS slot_status = SLOT_READT:

113// sravic ud seg? status = 0; /% 0: unpushed, 1: pushed #/ gw_status = clear_switch_chat

114 static us seg?_status = 7 /% 0: unpushed, 1: pushed #/ Ox00000c8c <slot+32»: brlid rl5,

115 static uS seq?_val[SEG7 _NUM] = {3,2,1}; 000000290 <slot+3ér: o ¥0,

11a int i; 0x00000c94 <sloc+40x:  sbi r3,

117
¥ 118 schedule++; switch (slot_status) {

119 0x00000c98 <slot+44>:  lhui  r3,

izo sw_status = clear_switch_chattering(): Ox00000c8c <slot+48>: svi 3,

1z1 Ox00000cal <slot+5Z>: lwi 3,

1zz switch (slot_status) { Ox00000cad <slot+56>: xori cl§,

1z3 case SLOT _READY: Ox00000cad8 <slot+80>: begi rl§,

1z4 if (get_number_ pushed switches(sw_status) > 1) Ox00000cac <slot+64>: lui 3,

125 slot_status = SLOT_RUN: 0x00000ch0 <=loc+63>:  addik rils,

126 break: > D<xDDDDchq <slot+72>: oo r18>. >
&l Gansole 57 | Tasks L ltB-=0
BEoot [Xilinx G/C++ ELF] Debugger Process (7/8/07 244 PM)

CYPs — GOSIGUEW GORL 0] =

prype ud

type = unsigned char hd
Yikitable Smart Insert | 118:1 &

12-33 A7 —E o — T )V HE TR
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12.5. TnhoklE- - -

AEFINTKDYTT, FPGA Bi¥ 325 ETOREBEmMF, ISE X° EDK SV ->7-BE BT Y — /L Ofliv
VHDL SREOFLR 1k, FPGA I[ZHiisns 7 vty o H 5k, 21 C SUZAKU ORI HIT
DN TLIID AF—H—F el L THEATE LT IZAD REIICTEEEA, ZI0BITHE O, TF#
AN, WiRE L, TAT 720, EHEFIE L, SUZAKU BIRHE DAL YUANM HIFL TLIEE0Y,

ARELXIT/2D SUZAKU AZ—X—F% v AR (Linux B3R CIIAELILES7-H)Y 0 ¢ SUZAKU OB
EITHDT, eI —FiZE !

12.6. FHEROSAH>AO—FK
AETHRMNLELIZY =R — T 7 E, RASIISHRERE DT o 7 7L —REATHIZ LR HY
Fo PR ANEFHN S VETOTY 7o m—RLTBHENZEN,

BHFEIZBE T 27 711 http://suzaku.atmark-techno.com/downloads/all
Kfi~v=a7 /L http://suzaku.atmark-techno.com/downloads/docs
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13. SUZAKU+LED/SW i R—FDEVT7H A >

SUZAKU & LED/SW R—RORE L 7Y AL Zfitt 97, SUZAKU THITI MBS 27281025 ]
<&,
13.1. SUZAKUDE>7HA >
13.1.1. SUZAKU CON1 RS-232C

RS-232C a7 & T4, L~y 772 LT, FPGA &L T ET, R—RITHEHL TWDa w7 Z 13,
T A1-10PA-2.54DSA, A—% :but (FA2Y45) T9,

* 13-1 VU7 Lary—LORE

HH B TE
HAEL—h 115.2kbps
T —H 8bit

YT 4 L
A7 bit 1bit

7 11— il 72l

7 13-2 SUZAKU CON1 RS-232C

FPGA B’ &5
E5 |54 /0 | HiE S7010
97030 SZ130 SZ310 SZ410
1 X
2 Zex
3 RXD I E2 C12 C10 Y4
4 RTS (0] F4 B13 D9 V4
5 TXD O E4 Al13 C9 U4
6 CTS I El D12 D10 V3
7 Zex
8 72X
9 GND TR
10 | +3.3VOUT O | W&y v HEIRH 71+3.3V
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13.1.2. SUZAKU CON2 A& 110, 75w a rEYHaARI A
AR TIO T T 2 AEY [flakr72 T4, LED/ISW R—FD CON2 Lo o 245514,

# 13-3 SUZAKU CON2 4N 1/0, 77w 2 AEYHaxrsX

FPGA i’ &
F5 | T/O | H&hE S7Z010
S7030 | SZ130 | 8Z310 | 87410
1 TIUR
2 0 | Wiy BRI 71+3.3V
3 I | FPGA 7u/ ./ TCK CLK TCK CLK
4 I | FPGA 71/, TDI D TDI D
5 O | FPGA 7774 TDO DO TDO DO
6 I | FPGA 7/ ./ TMS nCS TMS nCS
7 I/0 | 458 T/O A5 N5 E14 E14
8 /0 | 45 1/O A7 N4 E15 D15
9 1/0 | M58 1/O A3 M6 E13 E15
10 1/0 | /M 1/O D5 M5 F12 F15
11 /0 | 458 T/O B4 M3 F13 P4
12 /0 | 45 1/O A4 M4 F14 P5
13 1/0 | M5 1/O C5 L5 F15 P1
14 1/0 | /M 1/O B5 L6 F16 P2
15 /0 | 458 T/O E6 L4 G13 L2
16 /0 | 45 1/O D6 L3 G14 M2
17 1/0 | M5 1/O Cé6 L2 G15 N2
18 /0 | M5 T/O B6 L1 G16 N3
19 77K or iadfi ABS IR
20 /0 | 458 T/0 (GCLK) A8 C9 N9 Y7
21 TIUR
22 /0 | ##8 /O (GCLK) B8 D9 P9 W7
23 /0 | 458 T/O E7 K5 G12 N4
24 /0 | 45 1/O D7 K6 H13 N5
25 1/0 | M5 1/O C7 K4 H14 M3
26 1/0 | /M5 1/O B7 K3 H15 M4
27 /0 | 458 T/O DS J2 H16 H4
28 /0 | 45 1/O C8 J1 J16 H5
29 1/0 | M5 1/O A9 F9 J15 E2
30 1/0 | /M5 1/O A12 E9 J14 D2
31 1/0 | 48 1/0 C10 A10 J13 U9
32 /0 | 45 1/O D12 B10 K12 V10
33 1/0 | M5 1/O Al4 D11 K16 L1
34 /0 | M58 T/O B14 C1 K15 M1
35 /0 | 458 T/O Al3 F11 K14 G4
36 /0 | 45 1/O B13 E11 K13 G5
37 1/0 | M5 1/O B12 E12 L16 G2
38 1/0 | /M5 1/O C12 F12 L15 F2
39 /0 | 458 T/O D11 B11 L14 F1
40 /0 | 45 1/O E11 A1l L13 E1
41 TIUR
42 TIUR
43 I | ERATI+3.3V
44 I | &R AT+3.3V
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13.1.3. SUZAKU CON3 A& 110 a9 A
A TIO 2% 243, LEDISW AB—R D CONS Lok r 28 £,

# 13-4 SUZAKU CONB3 /N5 1/0 =%

- i FPGA i’ &
= | 1O fe S7Z010
S7030 | SZ130 S7Z310 | SZ410

1 I | &EFRAT+3.3V
2 I | ERAJI+3.3V
3 TR
4 TIUR
5 /0 | M58 1/0 B11 B14 L12 K3
6 /0 | 4N 1/0 C11 Al4 M13 K2
7 /0 | s 1/0 D10 D14 M16 K1
8 /0 | 458 1/0 E10 C14 N16 J2
9 /0 | M58 1/0 A10 B16 M15 H3
10 /0 | 45 1/0 B10 Al6 M14 H2
11 /0 | s 1/0 B16 C18 P15 L5
12 /0 | 458 1/0 C16 C17 P13 L4
13 /0 | M58 1/0 C15 D17 R14 K5
14 /0 | 4N 1/0 D14 D16 P14 K4
15 /0 | s T/0 D15 F15 T15 J6
16 /0 | 458 1/0 D16 F14 T14 J5
17 /0 | M5 1/0 E13 G14 N12 H1
18 /0 | 45 1/0 E14 G13 P12 G1
19 /0 | s T/0 E15 F18 N11 F3
20 /0 | 458 1/0 E16 F17 M11 E3
21 /0 | M5 1/0 F12 G15 M10 C3
22 /0 | 45 1/0 F13 G16 N10 Cc2
23 /0 | %M 1/0 (GCLK) C9 E10 R9 W5
24 TIUR
25 /0 | 4N /0 (GCLK) D9 D10 T9 Y5
26 Varaan
27 /0 | s T/0 F14 H14 P10 B2
28 /0 | 458 1/0 F15 H15 T8 C1
29 /0 | M5 1/0 G12 H16 RS A3
30 /0 | 45 1/0 G13 H17 P8 B3
31 /0 | s 1/0 G14 J12 N8 J4
32 /0 | 458 1/0 G15 J13 P7 J3
33 /0 | M5 1/0 H13 J15 N7 D4
34 /0 | 45 1/0 H14 J14 M7 D3
35 /0 | s 1/0 H15 J17 M6 D5
36 /0 | 458 1/0 H16 J16 N6 E5
37 /0 | M5 1/0 P16 K15 P5 B4
38 /0 | 45 1/0 R16 K14 N5 C4
39 /0 | s 1/0 K15 K13 T3 Cé6
40 /0 | 458 1/0 G16 K12 T2 C5
41
42 AR
43 O | NEeyy 7 H&EIRH 71+3.3V
44 TIUR
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13.1.4. SUZAKU CON4 A& 110 a9 A
S 1O ARk X T, AR TEESNTOEE A,

# 13-5 SUZAKU CON4 445 /0 =7 %

- i FPGA i’ &
= | 1O fe S7Z010
S7030 | SZ130 | SZ310 | SZ410
1 ek
2 ek
3 /0 | M T/0 L15 L18 N8 B5
4 /O | M 1/0 L14 L17 P7 A5
5 /O | 4N /O K12 L16 N7 A6
6 /0 | M T/0 L12 L15 M7 B6
7 /0 | M5 1/0 K14 N18 M6 D8
8 /O | 4N /O K13 M18 N6 C8
9 /0 | M T/0 J14 M16 P5 M5
10 /0 | M5 1/0 J13 M15 N5 M6
11 /O | 4N /O J16 P17 T3 C13
12 /O | M 1/0 K16 P18 T2 D13
13.1.5. SUZAKU CON5 # &8 110 a9 4
FNES T/O a7 2T, apx I Z TR ESNTOER A,
# 13-6 SUZAKU CON5 4B 1/O =27 %
FPGA #ifit’ &5
FE | O | HERE S7Z010
S7030 | SZ130 S7310
1 TIUR
2 0 |WNEHery HERMTS +3.83V
3 /0 | 458 T/O P15 M14 P4 F4
4 /0 | 458 1/O P14 M13 R3 F5
5 /0 | 4N 1/O N16 R15 P3 F6
6 /0 | 458 T/O N15 R16 P2 E6
7 /0 | 458 1/O M14 R18 M10 D6
8 /0 | 4N 1/O N14 T18 N10 E7
9 /0 | 458 T/O M16 U1s8 P10 D9
10 /0 | 458 1/O M15 T17 T8 C9
11 /0 | #MB T/O L13 T15 R8 C12
12 /O | #MB /O M13 R14 P8 D12
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13.1.6. SUZAKU CON6 ERA H+3.3V

SUZAKU & LED/SW 7R — R Z 4 f5e g 3 L 22 T7ZE W,

VY,

13.1.7. SUZAKU CON7 FPGA JTAG oo 42
FPGA JTAG flax/2 T4, ar 74X 2l —i a4 5T SUZAKU JP1, JP2 23 a—hL TLEEW,
FEANE"6.2 FPGA OEIMZI NS TTZE,

# 13-7 SUZAKU CON7 FPGA JTAG =74

ZEAIT"5.8.1 BIFIZHOWT'ER LTS

x5 |54 /0 | H&&E
1 GND TSR
2 +2.5VOUT O | ey HERE T +2.5V
3 TCK I | JTAG
4 TDI I | JTAG
5 TDO O | JTAG
6 T™S I | JTAG
2. +2.5V 4, TDI 6. TMS
1. GND 3. TCK 5. TDO

13-1 JTAGE L TH A

13.1.8. SUZAKU D1,D3 LED
a—H—zrbr—/L LEDGR)&3U—0N LEDGR) T,

7 13-8 SUZAKU D1, D3 LED

FPGA #fit’ s &
f§54 | O | e S7010
S7030 SZ130 SZ310 S7410
D1 (0] a—H—aba—/L LED G5 T3 A9 T4
D3 (0] SUZAKU R—RIZ+ 3.3V ML S b e R UT

315
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13.1.9. SUZAKU JP1,JP2 SRR ¥ /N
xRNk A— T —hE—FR, 7 —ha—%F—F FPGA 2 7 4F a2l —aHFHo 3 DOIRBEIZEEL
ij‘o

# 13-9 SUZAKU JP1,JP2 &EMT v /3
I/O | FhE

ST
af
iy

EET—FREH Yy /XTI, 4A—7TAH—r7—F(SUZAKU
JP1 I | &#EEC Linux 2AH#ACEE) LES, va— T —bo—&F
—R (T —ha—F DLERLE LT REE) 1220 ET,

FPGA |2 JTAG ooy 74X a2l —al AL 759 a2 AF]
WZar 74X alb—rar 7T —FEX o a— R ARHIERT50 v
INTT, (RUR 3 Eva—hT 58, BIRFEARE FPGA (ZxfL,
a 74X al—ar g T AIENTEET)

JP2

13.1.10. SUZAKU L2 Ethernet 10BASE-T/100BASE-TX
A—FAICHE L T oz 1 2R A—T713, J0026D21B/PULSE T,

# 13-10 SUZAKU L2 Ethernet 10BASE-T/100BASE-TX

ZE | BF4 IO | Bége
1 | TX+ FEENY AANT H )+
2 | TX- FEFY A AT H -
3 | RX+ FEEY A AT A1+
4 75 Q #&i (4 FE UL 5 FE AT a— LTV ET)
5 75 Q #&fi (4 BE L 5 FE AT a— LTV ET)
6 | RX- ZEEY A AT AT -
7 75 Q #&ii (7 BB UL 8 FE AT a— LTV ET)
8 75 Q &0 (7T FE L& 8 FE UL a—RLTVET)

13.2. LEDISW R—FDEVT7HA >

13.2.1. LED/SW CON1 TR rEERa R 4
CON3 LRILE S TH A TIE BRGSO ET, 3 L<IX CON3 2 ML TLEE,
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13.2.2. LED/SW CON2 SUZAKU E#a o 4
SUZAKU CON2 L6 =9,

# 13-11 LED/SW CON2 SUZAKU #&#fi= 7 ¥

FPGA #ifie’ &5

%5 | BE4 /O | ¥&6E SZ010
S7030 SZ130 | SZ310 | SZ410

1 GND TR
92 | +3.3V I | +3.3V SUZAKU b tfs
3 | CONF_C TCK CLK TCK CLK
4 | CONF_I TDI D TDI D
5 | CONF_O TDO DO TDO DO
6 | CONF_S TMS nCS TMS nCS
7 |NC A5 N5 E14 E14
8 | UART3 I |RTS A7 N4 E15 D15
9 | UART2 O | TXD A3 M6 E13 E15
10 | UART1 O |CTS D5 M5 F12 F15
11 | UARTO I |RXD B4 M3 F13 P4
12 |NC A4 M4 F14 P5
13 | SEG7 O | BZ A1 DP "High"T/AT C5 L5 F15 P1
14 | SEG6 O | BZAFG "High"THaAT B5 L6 F16 P2
15 | SEG5 O | BZAFF "High"THAT E6 L4 G13 L2
16 | SEG4 O |EZAFE "High"TMA4T D6 L3 G14 M2
17 | SEG3 O |EBZA+D "High" AT Cé L2 G15 N2
18 | SEG2 O | BZ A C "High"THAT B6 L1 G16 N3
19 Fatd AR 1 H
20 |SEG1 O | E&ZA B "High"CTA4T A8 C9 N9 Y7
21 | GND IR
22 | SEGO O | &BZAFA "High"THAT B8 D9 P9 W7
23 |NC E7 K5 G12 N4
24 | nSEL2 O |77 Ak LED3 "Low" CEJ8IR D7 K6 H13 N5
25 | nSEL1 0O |7 &7 A LED2 "Low" CaE &R C7 K4 H14 M3
26 |nSELO O |77 A FLED1 "Low" T8N B7 K3 H15 M4
27 |NC D8 J2 H16 H4
28 |[nCODE3 | I |v—4%UAAfvF 4EvhH EIRE"Low" C8 J1 J16 H5
29 [nCODE2 | I |v—%UAAvF 3EvhH BERE"Low" A9 F9 J15 E2
30 |nCODE1 | I |vo—XUAAfvTF 2EvhEH EIREF"Low" Al12 E9 J14 D2
31 |nCODEO | I |mo—XUAAfvF 1EVHE EIREF"Low" C10 A10 J13 U9
32 |NC D12 B10 K12 V10
33 | nSW2 I | #LAZ ALy TF SW3 H FT"Low" Al4 D11 K16 L1
34 |nSW1 I | WLAZ ALy T SW2 HFCT"Low" B14 C11 K15 M1
35 | nSWO I | HLRZ ALy T SW1 # FCT"Low" A13 F11 K14 G4
36 |NC B13 E11 K13 G5
37 | nLEO O | H LEDGH) D1 "Low" Taikl B12 E12 L16 G2
38 |nLE1 O | Hfts LED(R) D2 "Low" CAikT C12 F12 L15 F2
39 | nLE2 O | Hft LED(R) D3 "Low" CAlUT D11 B11 L14 F1
40 |nLE3 O | Hf LEDG:) D4 "Low" Thikl E11 All L13 E1
41 | GND IR
42 | GND TIUR
43 | +3.3V O |EIFEH ) +3.3V SUZAKU il fik#4
44 | +3.3V O |EIFEH ) +3.83V SUZAKU Al fik#4
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13.2.3. LED/SW CON3 SUZAKU E#a o 4
SUZAKU CONS3 L85 T vET,

# 13-12 LED/SW CON3 SUZAKU #fia x4

B
ao

B 54

I/0

P AE

+3.3V

+3.3V SUZAKU llZ fi4a

+3.3V

+3.3V SUZAKU 1{AllZ 45

GND

IR

GND

TR

O |0 (I | |0 | [W ([N

[t
=)

—
—

—
)

[u—y
w

—
S

[t
1

—
»

—
3

[u—y
0]

[t
©

DO
=]

[\
—

[\
[\

DO
w

[\
=~

GND

TR

[\
(@)

DO
»

GND

IR

[\
J

DO
0]

[\
©

w
=]

L
—

w
]

w
w

(VV)
=

w
(@)

w
»

wW
3

w
09]

wW
©

S
]

S
—

=
[\

I
w

+3.3V

+3.3V SUZAKU k4

S
kS

GND

7T
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13.2.4. LED/SW CON4 TR MEERa R 2

CON2 L[RICE S T WAL TE SRR SN TV E T, [E 52OV TOFERMIL CON2 22 IR TZEN,
1~6 B N7 Ty a ARV EZIAL a7 2 NEESNTWET, SUZAKU SR, 77y a ABVIT —H
ZEXIADET, EXIATKIT SUZAKU JP1, JP2 23 a—hL TL7Z&EY,

FEANE 6.2 FPGA OEEMZ N-"2 SR TLIEEN,

# 13-13 LED/SW CON4 77vv a AERVEZIALHaxs 4

FPGA #ft5%
5 |54 1/0 | H&RE S7010
37030 S7Z130 | SZ310 | SZ410

1 |GND
2 +3.3V
3 |CONFC| I TCK CLK TCK CLK
4 |CONF_I I TDI D TDI D
5 |CONFO| O TDO DO TDO DO
6 |CONFS | I T™MS nCS T™MS nCS

»S7010, SZ030, SZ310 =SZ130, SZ410

5. TDO 3. TCK 1. GND 5.DO 3. CLK 1. GND

6. TMS 4. TDI 2. +3.3V 6. CS 4. DI 2. +3.3V

132 77y arBYEEAL BT YA

13.2.5. LED/SW CON6 +5V AHaR49 4
+5VES%DEFAZ AL TLIEE N, AC 7TH 7% 5V XA a2 LS, (+5V H 1 EIAJ#2)

7 13-14 LED/SW CON6 +5V AJjmaxr%

Fr | fFE4 I/O | #&aE

+5V I | +5V B Z2—7FR

1
2 GND TIUR

X 18-3 +5V B Z—FFAL
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13.2.6. LED/SW CON7 RS-232C x5 4%
D-sub9 B3 XL TVET,
# 13-15 LED/SW CON7 RS-232C =/ %

FPGA #5kt5t

T |54 | VO | ¥kE S7010

S7030 | SZ130 | SZ310 | SZ410
1
2 |UARTO | I |RXD B4 M3 F13 P4
3 |UART2 | O |TXD A3 M6 E13 E15
4
5 |GND 75 R
6
7 |UART3 | O |RTS A7 N4 E14 D15
8 |UART1 | I |[CTS D5 M5 F12 F15
9

13.2.7.LEDISW7 25 A2 FLED LY %
7®7 AN LED IR PNP hoo P AZ N RSN CET, "Low” 2 A 1T 5L TNEFNICHETH T E
T AN LED Zi&IRT 52 LM c&Ed,

# 13-16 LED/SW 7&Z7 Ak LED EL 2%

FPGA #5fit
F5 |4 /O | Bne <7010
37030 SZ130 | SZ310 | SZ410
LED1 |nSELO O |LED1 =& "Low" Tl B7 K3 H15 M4
LED2 |nSEL1 O |LED2 =& "Low" TR Cc7 K4 Hi4 M3
LED3 | nSEL2 O |LED3 =& "Low" TR D7 K6 H13 N5
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13.2.8. LED/SW LED1~3 74 4> k LED
7B ANLED 75 3 DFEEINTWET, "High"Z A 1358 ZNEIUKIN T DB A M jITSELHZ
# 13-17 LED/SW LED1~3 7 #Z #>F LED

) FPGA Hfoe st
i |EE ) WO SZO010 1 o7150 | 87310 | SZ410
SZ030
A | SEGO 0 | BZ A A "High" T4 B8 D9 P9 W7
B |SEG1 O | BZ Ak B " High"THAAT A8 C9 N9 Y7
C |SEG2 O | &BZ Ak C " High"THAT B6 L1 G16 N3
D |SEG3 O | &®Z A kD " High"T/A4T Cé6 L2 G15 N2
E |SEG4 O | BZAHE " High "C»aAT D6 L3 G14 M2
F | SEG5 O | BZAF F "High" TAAT E6 L4 G13 L2
G |SEG6 O | BZ Ak G "High"THAT B5 L6 F16 P2
DP |SEG7 O | &7 Ak DP "High"CTaAT C5 L5 F15 P1
A
o
F G B
(A
WO
s} ]~
13-4 77 A+ LED
13.2.9. LED/SW D1~4 Hif LED(#%)
B LED (%) 23O FEIESNTWET, "Low’ 2 A 15880 L F7,
# 13-18 LED/SW D1~4 Hit4 LED(gE)
FPGA #f5%
x5 | B4 /O | ke SZ010
7030 S7Z130 | SZ310 | SZ410
D1 | nLEO O | H& LEDGs:) D1 "Low" THUT B12 E12 L16 G2
D2 | nLE1 O | @ LEDG::) D2 "Low"THUT C12 F12 L15 F2
D3 | nLE2 O | B LEDGs) D3 "Low" Tkl D11 B11 L14 F1
D4 | nLE3 O | B LEDGs:) D4 "Low"THT E11 All L13 E1
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13.2.10. LED/SW SW1~3 #HLARL2 VXL v F
HLRZ L AL F 0 8 DEIEIN CWET, #iT L Low 2 L ET,

# 13-19 LED/SW SW1~3

FPGA Bt 5%
HE |EH54 | O | HkE SZ010
S7030 SZ130 | SZ310 | Sz410
SW1 | nSW0 I |WLRZZAyF SW1 #FT"Low" A13 F11 K14 G4
SW2 | nSW1 I | HLARZ ALY TF SW2 # T T"Low" B14 C11 K15 M1
SW3 | nSW2 I | #HLARX AL TF SW3 T CT"Low" Al4 D11 K16 L1
13.2.11.LED/ISW SW4 O—4 ya— KR4 v F
1 —AZJa—R A FINFESN TOET, B Low” 2 HLE T,
& 13-20 LED/SW SW4
FPGA #5545t
x5 |54 /0 | H&HkE SZ010
S7030 SZ130 | SZ310 | SZ410
nCODEO | I |mo—&Ua—RAAfvF 20 JERN T Low” C10 A10 J13 U9
SW4 nCODE1 | I |v—&Ua—RzAfyF 2! BN T Low” A12 E9 J14 D2
nCODE2 | I |p—&Ua—R2xAfyF 22 BN T Low” A9 F9 J15 E2
nCODE3 | I |po—#Ua—RzAfvF 2° BN T Low” C8 J1 J16 H5
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14. SEXER

[1] = R_RF YR v 2RFL V—)L VY77 w==27 /1], Xilinx(#

[2] TRE%S 27 A7 7L ZH AR ], Xilinx(#R

[3] Platform Studio Help, Xilinx({

[4] ISE Help, Xilinx(#

[5] [VHDL (2&5—Fo =7t AM), BERIRAEE, CQ Hht.

6] [TV A T=—T <A 2004 %5 A=) V7k-~27vd CPU T Linux 28179 (FifF) CQ HktL:
[7] TET W TTHiEX S HDL SCEAAR] CQ kAt
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@ AERHOAL  ®Wins o NT

ARFISRLHSN TOD A BRUREA T, —RAVNICBIFEA =D OB ERRGIE T,
B AP TIE ™, ®, 00K A FFEFLL TRV EE A,

WET R

Ver.

S£HH BGETNE

1.0.0

2006/07/14 WIRAERK

1.0.1

2006/07/19 sRRECa] I

1.0.2

2006/07/24 BT ALETIE(CON4 @ 9, 10 BY)

2.0.0

2006/08/11 +SZ010. SZ030. SZ310 D= DA ZEE (UL R EERZEEDAED)
“JTAG Clock ([ZE 32" Ort#AHE

BBoot ®ZE 8 . CD-ROM DN AZE H

HAEZ 7 I E0IA B FEREB N

2.0.1

2006/08/18 *TE7720 OO SLFAIT 2ETE

2.0.2

2006/08/23 sAHRLRT IE

2.0.3

2006/10/18 ‘Linux @l CEBR AT

PRAEICBE 2 B B

CEHMTOBROEEZIER

cax s ZFHBAEINC JTAG, Flash AEVEZAIZHOWTIER
8.21 X D= DN K& IB T

2.1.2

2006/11/30 A KRS S (UL B2 D A GE)
FAF Iy 7 5UT, Hith LED AR AT, 7=2—4% @ VHDL & 1E
SZ130 DAEY~v FRGLRTIE

SZ310 DRERKIX FRELETIE

IP 27 ~—RROIE FR50ETIE

EDK O Y7 7T IZOWERL

EDK O IP a7 0% B

Rl —ar DR EIBE

SUZAKU O EXIAH J & — DI E L Tilal
T3 7 OIEB N

23 k% BN

EDK % ISE O% 7 E2 a— 235 5155800

2.1.3

2006/12/06 AEY S HEETE
«JTAG. SPI v 7Y A OIS
*FOMFRFLETIE

T VAR

2.1.4

2007/01/19 -EDK O D E|Z SZ310 DV F1— AV F MW TIBE
-EDK Offiv 5oz BSB OffiV 543800

2.1.5

2007/02/16 *SUZAKU (ZoW T D EIZ SUZAKU K7y 7 [X %5685
‘TIPS /ST LAR—h32< ThIBM

‘TIPS FPGA @ bin 7 71 /L DAEY J5 380

‘TIPS XMD =~ FiEin

TIPS MicroBlaze BN

< ZDOMUETE ., R T

2.1.6

2007/03/16 - 2BpEBoot DI ZEIE | FRFLATIE

2.1.7

2007/04/20 *BSB T MicroBlaze ®#(Z PowerPC ODHNRE % BT
TN\ T DEONEFIEIE
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