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1.3.
SUZAKU IP "10.3.5 IP "

1.3.1. SZ010 SZ030

i SDRAM
— 16MByte
FLASH
4MByte or
8MByte
7o (I (R LAN .« RIS
86 FPGA
Spartan-3 \
40
TE7720 - iTPAlﬁ
or
100 |
> o RSZC | o
JTAG | | |
4 PIN ™ el LED
f -4— DCM |- 3.6864MHz
Reset
+12V
/" RESET
+2.5V
/ POWER
+33Vin [ +33v
... SUZAKU Board
O Xilinx EDK
P
OPB
SDRAM
<+—»| OPBEMC = >
o I-LMB o 1-OPB o LAN
BUS ' _ | OPB SDRAM
BRAM /E MicroBlaze P ontroller
D-LMB D-OPB
-¢—p OPB Timer
- OPBl_UART -t » RS232C
ite
70 <E | OPB Interrupt
Controller
<t+—p| OPBGPIO = >
FPGA
<t—p» OPBGPIO | LED

1-3 SZ010, SZ030
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1.3.1.1.
FPGA MicroBlaze
1.3.1.2.
3
FPGA LMB(Local Memory Bus)
MicroBlaze BRAM(FPGA )
FPGA OPB(On-Chip Peripheral Bus)
IP
FPGA
OPB EMC OPB SDRAM Controller
FPGA
EPGA #8852
OPB FPGA
'— OPB EMC é'iﬂr‘é’;'l"e
LMB .
BRAM —‘ 3 MicroBlaze ozgnfrzﬁ:rm 4“';'é/;t5(3“or
I-LMB D-OPB SVByte
D-LMB 1-OPB ®) O
O O
5 5 LAN
H TE7720
170
86 M
1-4 SZ010, SZ030
1.3.1.3.
3
FPGA BRAM ( 8kByte)
32Byte( )
FPGA

SZ010 4MByte SZ030 8MByte
Hermit Linux FPGA
OPB-EMC OPB
FPGA SDRAM 16MByte

Linux

OPB SDRAMController OPB
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1.3.1.4.
oS OPB UART lite
SUZAKU CON1 RS-232C

1.3.1.5. LAN
LAN
OPB

LAN91C111( SMSC)

1.3.1.6. FPGA
FPGA IC TE7720(

"6.2.2 LBPlayer2 "

Inl

©

coooo0q
O oooo0o0o0
000000

0Oo0oo0oo0o0O

TE7720

a1AgNg/y

XC35400
/XC3S1000

00000000000 000D0O0D0O0OO0O
00000000000 0000O0O0O0OO
000000000000 0000O0O0OCOO
000000000000 000000O0O0

o o
(el e}
o0o0o
0 O O

oo
[e3K¢]

@zzzzsaM

O O

1-5 SZ010, SZ030

OPB UART lite RS-232C
4
LAN91C111 OPB EMC
) TE7720

LAN91C111

3.6864MHz

aAgNaT
NVYAas

RS-232C

000000000000 00000000O0CO
000000000000 000000000O0

]

oo 0ooo0oO0

[e]
[e]
[e]
[e]
[e]
[e]
[e]
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1.3.2. SZ130

SDRAM
™ 16Mbyte
SDRAM
i 16Mbyte
LAN
- > |l RU-4
14 ahbo-3 45
/0
86> FPGA » | SPIFlash
Spartan—3E 8Mbyte
1 2075’)"‘_ I\ Direct
T sP1
RS232C
- > -«
S-S 10PIN
JTAG | - < |  EBHE-FIeT
4PIN LED
VI 17Uy h
Reset
+1.2V
/RESET
+2.5V
POWER
+3.3Vin 33V
“.._ SUZAKU Board
oPB
MCH OPB
¢  SDRAM |t » SDRAM
) I-LMB o P 1-OPB Controller t
~ ~ > = ! |- SDRAM
BUS ’ - < - Y hO=5
BRAM e MicroBlaze 4—» OPBEMC | » LANIVFO-35
D-LMB D-OPB
- - » - >
<—» OPBSPl | > SPI75YYIMEY
<4—p OPB Timer
-4 <E 1-4 ) -
/0 aJvh
<« OPBUART I > RS232CH5VY—/8
lite
'w  u | OPB Interrupt
il Controller
FPGA
51.6096MHz BHE-EIvUS
3.6864MHz - - -
» Dbom | <> OPBGRIO 1 \)5tnrpityh
4—» OPBGPIO | »  1—4-JYhO0-JLLED
DCM
£ B Xilinx EDK TR {8t
Y SDRAM ENBIPITPTYT
1-6 SZ130
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1.3.2.1.
3
FPGA LMB(Local Memory Bus)
MicroBlaze BRAM(FPGA )
FPGA OPB(On-Chip Peripheral Bus)
IP
FPGA
OPB EMC OPB SDRAM Controller
FPGAR &R
OPB
OPB EMC
LMB
BRAM = MicroBlaze
‘ ’ OPB SDRAM
I-LMB D-OPB Controller
D-LMB I-OPB
o ¢)
O O
o o
Z0ih
~RY213)0
a7
a—-435em
SRERL/O RY713)La7
Fétinh s »
EHOOLY | m— o e
LiaEdEhnyyh
1-7 SZ130
1.3.2.2.
FPGA MicroBlaze
1.3.2.3.
3
FPGA BRAM ( 8kByte)
32Byte( )
FPGA SPI
8MByte
Hermit Linux FPGA
OPB SPI OPB
FPGA SDRAM 16MByte>=<2
Linux
OPB SDRAM Controller OPB
2 SDRAM 2 FPGA
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1.3.2.4.
oS OPB UART lite OPB UART lite RS-232C
SUZAKU CON1 RS-232C 4

1.3.2.5.LAN
LAN LAN9115( SMSC) LAN9115 OPB EMC OPB

1.3.2.6. FPGA
SPI SPI M25P64( ST
SPI "6.2.3 SPI Writer "

Inl —1

O 0 0 0 0 9 0000O0O0
O, o © HHHG)
000OO0O0OO 0000O0O0
oo ©O0OOOOO oo oo 000000 oo
oo o o oo oo
oo oo (o) oo
oo - oo oo = oo
oo o ¥ oo oo » oo
oo Z;UU oo oo 3 oo
oo 25 oo oo . oo
oo T = oo oo LAN9115 oo
oo oo (o) oo
oo oo oo I:Ioo
oo oo oo 36864MHz  © ©
oo oo (o) oo
oo oo (o) oo
oo [ole) (o) [o2e)
©0 | XC3S1200E oo oo o v °°
oo oo oo =0 oo
oo oo oo \23;’2 oo
oo [ole) (o) Fb*z RS-232C [o2e)
oo [ole) (o) [o2e)
oo oo [ole) (o) [o2e)
oo oo [ole) (o) [o2e)
oo oo [ole) oo [o2e)
0o0O0O0OO ’J]_[l-‘ oo 000O0O

OoooooE oo cooo0o0

- H

1-8 SZ130
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1.3.3. 57310
SZ310
PRLAST—=R1\A
Zﬁ; SDRAM
— 32MByte
L FLASH
— 8MByte
a-4 (I
1/0 —
— IS
706V
FPGA
Virtex—II Pro
TE7720 J“LﬁG
FG256 v
» | msasc | o
FSvu—it 1oEY
< - EEE—RFIvuS
LED
JT{\G - VIhuI7ueyh
&Ky F -«— DCM | 3.6864MHz
Reset
+1.5V
/" RESET
+25V
POWER
+33Vin 33V
.. SUZAKU-V Board
& &8 (dXilinx EDK T4t
&NBIPI7TYT
PLB
- » | PLBEMC | SDRAM
I-PLB 8 8 P I59vaArEY
PPCA405 > 3 8 LANIY kO—5
- »| © | PLBSDRAM | @
MMU Controller
ICACHE 16KB b
DCACHE 16KB
TIMER D-PLB
. .| BRAM
OPB
. PLB2 | e OPBUART >  RS232CH5YY—)S
oPB L ite
a4 o
vo l:be | OPB Interrupt
avyo Controller
o _ L EBE-FUe
ORELGHIO VSIS T
FPGA
-4—» OPBGPIO | »  1—HI1YVFO—JLLED
1-9 SZ310

10 LED/SW



SUZAKU

Starter Kit Guide (FPGA) Version 2.2.2

1.3.3.1.
FPGA PowerPC405
1.3.3.2.
3
FPGA PLB(Processor Local Bus)
PowerPC405 BRAM PLB SDRAM Controller IP
FPGA OPB(On-Chip Peripheral Bus)
OPB UART lite OPB INTC 1P
FPGA
PLB EMC PLB SDRAM Controller
LB FPGA 418812
FPGARIE]
PLB EMC SDRAM
16MByte
PLB SDRAM FLASH
PPGC405 Controller 8MByte
I-PLB
D-PLB
BRAM LAN
avka-3
Z0fth
~N)713)b 9 TE7720
ad-H3Em
RY7I3)I7%
P o lTnm OPB
LizaEdEhayyh
PLB2
5}E81/0 OPB Z0Ht
&5t0EY ~NY713)b
a7
J1-45Em
RY7I3) 7%
6 ZOM1—H TR M
LizgEeEnvyy
1-10 SZ310
1.3.3.3.
3
FPGA BRAM ( 16kByte)
FPGA
8MByte
Hermit Linux FPGA
PLB EMC
FPGA SDRAM 32MByte
Linux
PLB SDRAM PLB
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1.3.3.4.
0S OPB UART lite
SUZAKU CON1 RS-232C
1.3.3.5. LAN
LAN FPGA LAN91C111(
LAN91C111  PLB EMC PLB
1.3.3.6. FPGA
FPGA IC TE7720(

"6.2.2 LBPlayer2 "

Il

OPB UART lite
4

RS-232C

SMSC)

) TE7720

OB ©
O ocooo0o0o0
ocoo000O0
oo ©0o0O0OO oo
oo oo
oo oo
oo oo
oo 2 oo
oo o oo
oo < oo
oo T TE7720 oo
oo oo
oo oo
oo oo
oo oo
oo oo
oo oo
°0 | XC2vP4 oo
oo oo
oo 3.6864MHz oo
oo oo
oo oo
oo (oo oo
oo |[oo oo
oo |[oo oo
O 00 00 O EE
oooooE

000000
000000
000000
000000

©

©

LAN91C111

a1kainze
NvYas

RS-232C

]

0ooo0oO0
0ooo0oO0

00000000000000D0O0O0OD0O0O0OOO
000000000 000ODO0O0ODO0OD0ODO0OOOO
00000000000 000D0D00D0O0O0OOO
0000000000000 00D00D0D000OO0

oo
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©
©

-
1-11 SZ310

12

LED/SW



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

| DDR2 SDRAM
[ 32Mbyte
| DDR2 SDRAM
™ o 32Mbyte
- » Ether PHY |at—® RJ-45
a1-%
1/0
86 FPGA | spi7Syya
Virtex—4 FX ; 8Mbyte
SF363 Config
- CPLD
\—> Direct
SPI
[
RS232C -
- et » 10PIN
JTAG | i
4PN BEE- IS
- > LED
VI7roI7Utyh
+1.2V
+2.5V
+3.3V
+1.8V
+3.3Vin +0.9V
Reset .. SUZAKU Board
&Rl Xilinx EDKTHR#t
ENBIPI7TYT
PLB
— | PLB |, | HARD | -
TEMAC ™| TEMAC > Ether PHY
I-PLB
PPGC405 >
- PLB SDRAM | _
MMU - ™ Controller | » DDR2 SDRAM
ICAGHE 16KB
DCACHE 16KB I DDR2 SDRAM
D-PLB
TIMER > ol BRAM
OPB
PLB2 | & pi@—» OPBSPIS | > SPI 75991
.| OPBUART |_ _ Rs232C
il lite - [ V20
>
a-# . o | OPB Interrupt
/0 1-4 Controller
G A9
EBE-FIvug
<—» OPBGPIO | »
YI7bor7)eyh
FPGA <«—» OPBGPIO |la d-¥Iavba-IL
LED
1-12 SZ410
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1.3.4.1.
FPGA PowerPC405
1.3.4.2.
3
FPGA PLB(Processor Local Bus)

PowerPC405 BRAM PLB DDR2 Controller
FPGA OPB(On-Chip Peripheral Bus)

OPB UART lite OPB INTC
FPGA

PLB DDR2 Controller

IP

IP

P

>

FPGA LB

PLB
TEMAC

g

FPGA S+ &85
M

HARD

TEMAC Ether PHY

PPC405

PLB DDR2
Controller

DDR2 SDRAM
32MByte

I-PLB

D-PLB

BRAM

DDR2 SDRAM
32MByte

OPB

P

170

OPB

LB2

M

1-13 SZ410

1.3.4.3.

3

FPGA  BRAM ( 16kByte)

FPGA SPI
8MByte
Hermit Linux FPGA
OPBSPI S OPB
FPGA DDR2 SDRAM 32MByte><2
Linux
PLB DDR2 Controller

2 DDR2 SDRAM

FPGA
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1.3.4.4.
oS OPB UART lite OPB UART lite RS-232C
SUZAKU CON1 RS-232C 4

1.3.4.5. LAN
Virtex-4 FX TEMAC Tri-Mode Ether MAC 10BASE-T/100BASE-TX  Ethrer PHY
SMSC

1.3.4.6. FPGA
CPLD SPI SPI M25P64( ST
) SPI "6.2.3 SPI Writer "

=
H H o0ooo0oo0o0
O0oo0oo0o0O0
O0oo0oo0o0O0
O0oo0oo0o0O0

©

32MByte Ether

o

o

o

DDR2 SDRAM o
o

PHY °

aukanze
AVYAs z4aa

XC4VFX12

00MHz

oooooE’ﬂ—[l"@)
- H

1-14 SZ410

RS-232C
%A
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/‘ TIPS2 S7410 JTAG CON7

SZ410 JTAG CONT7 CPLD FPGA
CPLD JTAG TCK TMS CPLD
SUZAKU
CPLD

FPGA

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

CPLD

/‘ TIPS 3 S7Z410 CPLD SPI

CPLD SPI SPI
8Smm><6 SPI 5mm><5mm CPLD(XC2C32QFP32
)
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1.4.

1.4.1. SZ010 SZ030

SZ010

SZ030

1-2 S7Z010 SZ030

Start Address

End Address

0x0000 0000

0x0000 1FFF

BRAM

0x0000 2000

OX7FFF FFFF

Reserved

0x8000 0000

0X80FF FFFF

OPB-SDRAM Controller

SDRAM 16MByte

0x8100 0000

OXFEFF FFFF

Free

O0xFFO00 0000

OXFF7F FFFF

OPB-EMC

Flash 4MByte or 8MByte

0xFF80 0000

OXFFDF FFFF

Free

OxFFEO 0000

OXFFEF FFFF

OPB-EMC

LAN

O0xFFFO 0000

OXFFFF OFFF

Free

OxFFFF 1000

OXFFFF 10FF

OPB-Timer

OxXFFFF 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 A0OOO

OXFFFF A1FF

OPB-GPIO

OXFFFF A200

OXFFFF A3FF

OPB-LED

LED

OXFFFF A400

OXFFFF FFFF

Free

1.4.2. SZ130
SZ130

1-3 SZ130

Start Address

End Address

0x0000 0000

0x0000 1FFF

BRAM

0x0000 2000

OX7FFF FFFF

Reserved

0x8000 0000

O0x81FF FFFF

OPB-SDRAM Controller

SDRAM 32MByte

0x8200 0000

OXFEFF FFFF

Free

0xFFO00 0000

OxFFOO0 O1FF

OPB-SPI

SPI Flash 8MByte

0xFF00 0200

OXFFDF FFFF

Free

OxFFEO 0000

OXFFEQ FFFF

OPB-EMC

LAN

OxFFE1 0000

OXFFFF OFFF

Free

OxFFFF 1000

OXFFFF 10FF

OPB-Timer

OxXFFFF 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

OXFFFF A200

OXFFFF A3FF

OPB-LED

LED

OXFFFF A400

OXFFFF FFFF

Free
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1.4.3. SZ310
SZ310

1-4 SZ310

Start Address

End Address

0x0000 0000

0X01FF FFFF

PLB-SDRAM Controller

SDRAM 32MByte

0x0200 0000

OXEFFF FFFF

Free

0xF000 0000

OXFO7F FFFF

PLB-EMC

Flash 8MByte

0xF080 0000

OXFODF FFFF

Free

O0xFOEO 0000

OXFOEF FFFF

PLB-EMC

LAN

0xFOFO0 0000

OXFOFF 1FFF

Free

O0xFOFF 2000

OxFOFF 20FF

OPB-UART lite

RS-232C

O0xFOFF 2100

OXFOFF 2FFF

Free

O0xFOFF 3000

OxFOFF 30FF

OPB-Interrupt Controller

O0xFOFF 3100

OXFOFF 9FFF

Free

OxFOFF AOOO

OxFOFF A1FF

OPB-GPIO

O0xXFOFF A200

OXFOFF ASFF

OPB-LED

LED

OxFOFF A400

OXFFFF BFFF

Free

OxFFFF C000

OXFFFF FFFF

BRAM

1.4.4. 57410
SZ410

(2007/12/14 )
1-5 SZ410

Start Address

End Address

0x0000 0000

O0X03FF FFFF

PLB-DDR2 Controller

DDR2 SDRAM 64MByte

0x0400 0000

OXFODF FFFF

Free

0xFOEO 0000

OxXFOEO FFFF

PLB-TEMAC

Ether PHY

O0xFOE1 0000

OXFOFE FFFF

Free

OxFOFF 0000

OxFOFF O1FF

OPB-SPI S

SPI Flash 8MByte

O0xFOFF 0200

OXFOFF 1FFF

Free

OxFOFF 2000

OxFOFF 20FF

OPB-UART lite

RS-232C

O0xFOFF 2100

OXFOFF 2FFF

Free

O0xFOFF 3000

OxFOFF 30FF

OPB-Interrupt Controller

O0xFOFF 3100

OXFOFF 9FFF

Free

OxFOFF AOOO

OxFOFF A1FF

OPB-GPIO

OxFOFF A200

OxXFOFF A3FF

OPB-LED

LED

OxFOFF A400

OXFFFF BFFF

Free

OxXFFFF C000

OXFFFF FFFFE

BRAM
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SUZAKU "SUZAKU+LED/SW " LED/SW SUZAKU
LED/SW
"7 ISE " LED/SW
2.1.
LED/SW CD-ROM
"¥suzaku-starter-kit¥doc"
LED/SW LED 4 D1 D2 D3 D4 3 SW1 SW2 SW3
1 SW4 7 LED 3 LED1 LED2 LED3 1
CON2 SUZAKU 3.3V AC
5V 3 3.3V 3.3V CON2 CON SUZAKU
| | LED>=<4
T—”H Il T
N SUZAKU
/:-LHH EN! il—l]\
=L |
1 ==
CON2
== h//
[ . I . . |
£ 1] T
ity
LI T T
[ |
3
= T ol . iy
=2 T by PT
2-1 LED/SW
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2.2.
LED/SW
SUZAKU LED/SW "13 SUZAKU LED/SW
2-1
FPGA
/o SZ010 | SZ130 | SZ310 | SZ410
S7030
SYS_CLK I T9 U10 C8 Y6
SYS_RST I F5 D3 A8 U3
2-2 (CON2)
FPGA
/o SZ010 | SZ130 | SZ310 S7Z410
S7030
8 | 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 ¢} DP C5 L5 F15 P1
14 | SEG6 ¢} G B5 L6 F16 P2
15 | SEG5 ¢} F E6 L4 G13 L2
16 | SEG4 ¢} E D6 L3 G114 M2
17 | SEG3 ¢} D C6 L2 G15 N2
18 | SEG2 ¢} C B6 L1 G16 N3
20 | SEG1 ¢} B A8 C9 N9 Y7
22 | SEGO ¢} A B8 D9 P9 W7
24 | nSEL2 o |7 LED3 D7 K6 H13 N5
25 | nSEL1 o |7 LED2 C7 K4 H14 M3
26 | nSELO o |7 LED B7 K3 H15 M4
28 | nCODE3 I 23 C8 J1 J16 H5
29 | nCODE2 I 22 A9 F9 J15 E2
30 | nCODE1 I 21 A12 E9 J14 D2
31 | nCODEO I 20 C10 A10 J13 U9
33 | nSW2 I SW3 Al4 D11 K16 L1
34 | nSW1 I SW2 B14 C11 K15 M1
35 | nSWO I SW1 A13 F11 K14 G4
37 | nLEO 0] LED( )D B12 E12 L16 G2
38 |nLE1 ¢} LED( ) D2 C12 F12 L15 F2
39 |nLE2 0] LED( ) D3 D11 B11 L14 F1
40 |nLE3 0] LED( ) D4 E11 All L13 E1
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3.SUZAKU LED/SW

SUZAKU+LED/SW
SUZAKU LED/SW
3.1.
SUZAKU FPGA Ethernet Linux LED/SW
LED RS-232C LED/SW
SUZAKU
13. LED/SW CONT FAMIESRA —~ |§§3333333333333333333§| @ 3 SUZAKU GONS SL881/0

@l

0000000000000000000000
©0000000000000000000O00

| __— 15. LED/SW CON3 SUZAKU##x

1. SUZAKU CON1 RS-232C

10. SUZAKU JP1
EHE-FIvuN

11. SUZAKU JP2

00 o€

[J& 9. SUZAKU D3 LED

A
7. SUZAKU CON7
JTAGH

8. SUZAKU D1 LED

1©

°0] 4. SUZAKU CON4 #}&f1/0

b €—— 5. SUZAKU CONS5 #}#R1/0

6. SUZAKU CONG6

AKU JP: EEA H+33V 12. SUZAKU L2
FPGATOTSLRAYYVIA ) (LED/SWEHE&ERS 14 LAN RJ-45
— FERALBTIZELY) -
O 000000000000 000000O0OO O | 2. SUZAKU CON2 #}+&B1/0. FlashFl
16. LED/SW CON4 0000000000000000000O0O0O 14.LED/SWCON28UZAKU#§%*T,FH
- TED TSW | R-SW TSEG T UARTICONFIG
T A MR ‘\hloooooooooooooooooooloo la
0000000000000000000J0o0o0
20. LED/SW LED1~3 - ;
19. LED/SW TEJAVLED
D1~4 LED
— — — — 18.LED/SW CON7 RS-232C
O|LL|| || LYo
17. LED/SW CON6
TRANSY Q o = = A ORI LD
©O] 9] O 3 - 1 BEVOMEERLET
O) > X ©)

21. LED/SW SW

T

1~3 LRV AT
3-1

22. LED/SW SW4 O—45YJ— R4 vF
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3-1 SUZAKU
1 | CON1 RS-232C
2 | CON2 1/0 LED/SW CON2
3 | CON3 1/0 LED/SW CON3
4 | CON4 1/0
—~ | _5 | CON5 /0
% | 6 |CON6 3.3V LED/SW
S |7 | CON7 | FPGAJTAG
21 8 | D1 LED
9 | D3 ON LED
10 | JP1
11 | Jp2 FPGA
12 | L2 Ethernet 10BASE-T/100BASE-TX
3-2 LED/SW
13 | CON1 CON3
14 | CON2 SUZAKU SUZAKU CON2
15 | CON3 SUZAKU SUZAKU CON3
= | 16 | CON4 CON2
@ | 17 | CON6 5V
5 | 18 | cCON7 RS-232C
= 119 | LED1 3 |7 LED “High”
20 | D1 4 LED(  “Low”
21 | SW1 3 "Low”
22 | SW4 "Low”

22




SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

4.

SUZAKU

4.1.
SUZAKU

SUZAKU

LED/SW 2

CD-ROM

AC 5V

D-sub9 -10

D-sub9

x4

x4

X2

SUZAKU SDK |
varsion 200GO329

Atmark Techno, Inc.

L e e

4-1 SUZAKU (SZ130)

SUZAKU SUZAKU-S SZ010 SZ030 SZ130 SUZAKU-V SZ310 SZ410

2 87410 SZ410 LED/SW (S1L.00-U01)
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4.2.
SUZAKU

e PC
Windows2000 WindowsXP (1 ) (1 )
PC

e Xilinx Parallel CablelIll IV
Parallel Cablelll IV Parallel CablelV
Parallel Cable Fly Leads

Tera Term(Pro) Tera Term(Pro)
Tera Term(Pro) UTF-8

e Xilinx ISE
Xilinx 8.11 Foundation WebPACK
(SZ410 9.1i ) ISE WebPACK  Xilinx
http://www.xilinx.co.jp/

e Xilinx EDK

Xilinx EDKS8.1i (Embedded Development Kit) (SZ410
9.1 )
LBPlayer2 SZ010 SZ030 SZ310

CD-ROM "¥suzku¥tools¥LBPlay2_Releasel08.zip¥Lbplayer2.1zh"
(http://www.teldevice.co.jp/)

readme.txt
o SPI Writer m
SPI Writer S7130 SZ410
CD-ROM "¥suzaku¥tools¥spi_writer-yyyymmdd.zip" SUZAKU

(http://suzaku.atmark-techno.com/downloads/all)
spi_writer_manual_ja-x.x.x.pdf

® Hermit
Hermit
CD-ROM "¥suzaku¥bootloader¥hermit-at-win-x.x.x.zip" SUZAKU
(http://suzaku.atmark-techno.com/downloads/all)
Xilinx Xilinx http://www.xilinx.co.jp/
Xilinx
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4.3. CD-ROM
CD-ROM FPGA

http://suzaku.atmark-techno.com/downloads/all
http://suzaku.atmark-techno.com/downloads/docs
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4.4.
LED/SW SUZAKU SUZAKU

SUZAKU CON2Z 19

-2 SUZAKU LED/SW

CON2 CONS3
40 44 CON2 41 44 CON3 41 44

_— 1EVRICEES

44 @ (
e

-J3D5(340~44EVDEDEAEL. FHEFFLT
1280,

-4V T OB ERENTN IO IEVRICLE
THAFFFLTESL,

XX XYXXXX)
XXxxxl
e’ 000000
XXXxxl

s N

EVAIcEE? ———————
4-3
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4-4

” 87410 S7410 LED/SW
S7Z410 SUZAKU S7Z410 LED/SW
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5.SUZAKU LED/SW

SUZAKU (SUZAKU LED/SW )
Linux OS FPGA
SUZAKU
SUZAKU FPGA 3
JP1 JP2  FPGA
SUZAKU
5-1
JP1 JP2
BBoot
Linux
FPGA
SUZAKU image fpga
Linux CD-ROM  "¥suzaku-starter-
kit¥image¥image-sz***-sil.bin" FPGA CD-ROM "¥suzaku-starter-
kit¥fpga¥x.x¥sz***¥sz***-add_slot-yyyymmdd.zip" default_bit_file
SUZAKU "6 SUZAKU
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5.1.

D-Sub9 -10 SUZAKU CON1  LAN SUZAKU L2
SUZAKU CON1  D-Sub9 -10
SUZAKU

D-Sub9

SUZAKU LED/SW

5-1 SUZAKU LED/SW
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5.2.
SUZAKU SUZAKU
SUZAKU Tera

Term
Baud rate 115200
Data 8bit
Parity none
Stop 1bit
Flow control none

x]

Tera Term: Serial port setup

Port: COM1 M 0K
Baud ratfe: 115200 ~

Data: o bit \ Cancel
Farity: m
Stop: 1 bit - Help

Flow control:

Transmit delay

I meec/char |0 meec/line

5-2 (Tera Term)
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5.3.

rocooooooooooooooooooﬂ
C) 9000000000000000000000 C)
00000000000000000000O0 O
() ©000000000000000000000 C)
o o
ool [9°° o olo o
JP1 oo| 220 o olo o
oo oolo o
JP2 oo ooloo
o olo o
o olo o
00
i
N
— =
i
Q) [pecooovcocvoooeco00000 (N
000000000000000000000 o0
TED [ SW | R-SW TSEG UARTICONFIG
0000000000000000000[000
0000000000000000000[000

LED/SW CON6 AC 5V
SUZAKU CON6

SUZAKU LED/SW

SUZAKU
+3.3V
1 To Device
I | L >
r
+3.3Vin ' +3.3V
LED/SW |
+5V
I LDO
I +33v [

5-4
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5.3.2.

A

|o 0000000000000 00000O0O ol
(:) ©Q00000000000000000O0OOO (:)

|°°°°°°°
Q000000

OOOOOOOOOOOOOOO'
0000000000000O0O0

O
oo s

(-]
(X-)

(10

[<X-]
o

-y
—

+

O |°°°°°°°°°°°°°°°°°°°°°°
0000000000000000000000

JLED ISW [ R-SW ] 7SEG | UART|CONFIG
|oooooooooooooooooooooo<
0000000000000000000j000O

[~~~
~
[~~~
~

(]

[~~~
~

0000
o[l
o[l T

o[l T

W2
I\

S
i

5-5

COM1 — Tera Term VT

Eile

Edit Setup Control  Window Help

Flease choose one of the following and hit enter.

ar
s:
t:

activate zecond staze bootloader (default)
download a =-record file
buzy loop twype slot-machine
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#HFENESIE
NEJ2 52 KT

22U E—#EICR TR0 M ORIERA IR ED 0—1-2 EENTE. HF0D
1 DRTE, FNENHIETZ7ET AV FLEDDE N 1EES EIERHEED
5-7

54. Linux

Linux
JP1 JP2

(O) [Gocscesccocsscsscssssad (O
(e
(-]
JP1 JP2 A5
ojo o
ojo o
ojo o
0jo O

+ L

Y
O 00000000000000000000O0O0 O
0000000000000000000000

LED | SW | R-SW 7SEG UART|CONFIG!
0000000000000000000(00 O
000000000000000000|00O

—

5-8
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5.4.1. Linux
AC 5V
Linux

5-1 SUZAKU (SZ130 )

Linux version 2.4_.32-ucO (atmark@atde) (gcc version 3.4.1 ( Xilinx EDK 8.1 Build EDK_1.17
090206 )) #2 2007 2 28 16:31:36 JST
On node 0 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 (irg = 1) is a Microblaze UARTIlite
Starting kswapd
xgpio #0 at OxFFFFAOOO mapped to OxFFFFA000
Xilinx GPI0 registered
sil7segc (1.0.1): 7seg-LED Driver of SUZAKU 1/0 Board -LED/SW- for CGIl demo.
RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
ethO: LAN9115 (rev 1150001) at ffe00000 IRQ 2
Suzaku MTD mappings:
Flash 0x800000 at Oxff000000
flash: Found an alies 0x800000 for the chip at 0xO, ST M25P64 device detect.
Creating 7 MTD partitions on "flash™:
0x00000000-0x00800000 : "Flash/All"
0x00000000-0x00100000 : "Flash/FPGA™
0x00100000-0x00120000 : *"Flash/Bootloader"
0x007F0000-0x00800000 : "Flash/Config"
0x00120000-0x007¥0000 : ""Flash/Image"
0x00120000-0x00420000 : "Flash/Kernel™
0x00420000-0x007F¥0000 : "Flash/User™
FLASH partition type: spi
uclinux[mtd]: RAM probe address=0x8012dad4c 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:
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Starting DHCP client:
Starting inetd:
Starting thttpd:

SUZAKU-S.SZ130-SIL login:
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SUZAKU
5.4.2.
SUZAKU root
IIrOOt"
5-2 SUZAKU
oot root
5.4.3.
SUZAKU DHCP 1IP DHCP
IP IP
192.168.11.234 IP IP SUZAKU
5-2 IP

# 1fconfig ethO down
# i1fconfig ethO 192.168.11.234

5-3

#ifconfig ethO
Link encap:Ethernet HWaddr 00:11:0C:12:34:56

collisions:0 txqueuelen:1000

eth0
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

36

SUZAKU




SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

5.4.4.
SUZAKU thttpd HTTP P
192.168.11.234 "http:/TP

Y Welcome to SUZAKL - Microsoft Internet Explorer Z”El
JrULE REE =T BREEADE Y-LT ALTHHE i

Q- Q- ¥ @ & Lnrxr seomcn @ -

TELAD | hitp://19216811.2347 v s o > &

Welcome to SUZAKU

%]
'1:

>

This iz a placeholder page in the SUZARL running uClinux release
of the thttpd Web server

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

&] o 2Tt
5-9 SUZAKU Web Page
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7 LED CGI

“http://IP /7seg-led-control.cgi”

a Tseg—led-control - Microsoft Internet Explorer

B=)ES
WL AJLTHHY iy
Q- Q- [x] @ O Lur Jevmen @ -

?sz@)|

ke BEER FTW BREADE

httpe/192168.11.234/ Feee- led-control cei V| ?%ﬁ] UNTe el B

7SEG LED CONTROL
ATMARK TECHNO

LED3 LED2

ER

LED1
1

1~F(16 )
[OK]
LED

&) -UiETEnELE ® A—dat

5-10 CGI

5.4.5.
SUZAKU

AC
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5.5. SUZAKU
SUZAKU SUZAKU
FPGA FPGA
SUZAKU FPGA
FPGA SDRAM
(BRAM BBoot )
(
"6 SUZAKU "
)
FPGA (BBoot )
FPGA
(MicroBlaze 0x00000000 ‘
PowerPC OxFFFFFFFC )
SUZAKU FPGA BRAM BBoot fren
FPGA BRAM BBoot BRAM SoRAM
— BBoot

BBoot
(Hermit) SDRAM
Hermit
Hermit
Hermit
(Linux) SDRAM
Linux
Linux
Linux Linux
SDRAM Hermit

FPGA 0x1000000

BBoot

Hermit

SDRAM

-

FPGA

C )

AM

BBoot SDRAM

Hermit

0x0000000

Hermit

(Linux)
SDRAM

-

Linux FPGA

i

BRAM
BBoot

SDRAM

FPGA

Linux

Linux
Linux SDRAM
(Hermit )

5-11 2
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SUZAKU BBoot

LED D3( )

v

Yes

‘A’ or ‘Enter’

y

)

Hermit
LED D3( )

5-12 BBoot
ﬁ TIPS 4 2
SUZAKU 2 2
. BBoot
(FPGA BRAM )
o Hermit
2 SUZAKU
BRAM 2
FPGA JTAG
BBoot
FPGA
BRAM
Hermit
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6. SUZAKU
SUZAKU SUZAKU SUZAKU
SUZAKU =
SUZAKU
FPGA
¢« FPGA SUZAKU FPGA
. Hermit
. Linux
[ ]
FPGA FPGA ROM FPGA
SUZAKU TE7720 "6.2.2 LBPlayer2 " Spartan3E
FPGA JTAG
FPGA
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6.1.

6.1.1. SZ130
S7130

6-1

S7130 Flash:8MB

0x00000000

O0xO000FFFFF

FPGA

1MB

0x00100000

O0x0011FFFF

128KB

Hermit

0x00120000

0xO07EFFFF

6.81MB

Linux

0x007F0000

0X007FFFFF

64KB

6.1.2. SZ010
SZ010

6-2

SZ010 : 4MB

0x00000000

0x0007FFFF

FPGA

512KB

0x00080000

O0xO0009FFFF

128KB

Hermit

0x000A0000

0xO003EFFFF

3.31MB

Linux

0x003F0000

0X003FFFFF

64KB
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6.1.3. SZ030, SZ310
SZ030 SZ310

6-3 SZ7030, SZ310 : SMB
0x00000000
1 64KB
0x0000FFFF
0x00010000
2 448KB
0x0007FFFF
0x00080000
FPGA 512KB
OxXO000FFFFF
0x00100000
128KB Hermit
0x0011FFFF
0x00120000
6.81MB | Linux
0Ox007EFFFF
0x007F0000
64KB
Ox007FFFFF
6.1.4. 57410
SZ410
6-4 S7410 : SMB
0x00000000
FPGA 1MB
Ox000FFFFF
0x00100000
128KB Hermit
0x0011FFFF
0x00120000
6.81MB | Linux
Ox007EFFFF
0x007F0000
64KB
Ox007FFFFF
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SUZAKU

6-5 SUZAKU
FPGA iMPACT bit
LBPlayer2 mces
FPGA SPI Writer bit

BBoot

srec

FPGA

bin

FPGA

SUZAKU Software Manual

44 ISE



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

6.2. FPGA
SUZAKU FPGA iMPACT JTAG FPGA
LBPlayer SPI Writer FPGA
Hermit FPGA NetFlash
FPGA iMPACT LBPlayer2 SPI Writer
Hermit "6.4.1 Hermit
" NetFlash SUZAKU Software Manual

=]
- -m

JTAGT 729V 1AEYT
E52H E5AdH
6-1 FPGA
6.2.1. IMPACT
IMPACT iMPACT ISE
iIMPACT Xilinx FPGA SRAM
6.2.1.1.
SUZAKU JP2 JP2
FPGA
SUZAKU CON  JTAG Xi inx Parallel Cable LED/SW
CON6 AC 5V SUZAKU D3 ON LED( )
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SUZAKU CON7

Xilinx o
I Pararrer cavre ﬁ
or .

ON LED( \}

LED/SW CON6

AC 5V
~_
6-2 iIMPACT

6.2.1.2. IMPACT

iMPACTS# iMPACT "¥ISE ¥bin¥nt¥_impact.exe"

[ 1-1 ] - [Xilinx ISE x.xi] - [ 1-

[iMPACTI

[create a new project (ipf)] [OK]

£ iMPAGT Project

I want to

() lnad most recent project |top_ipf | Erowsze...

[]iLoad most recent project file when IMPAGT starts

create a new project Cipf) |default.ipf |

o

6-3 iIMPACT
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[Configure devices using Boundary-Scan (JTAG)] [Finishl]

iMPACT - G:/suzaku/slot/slot.ipf

File Edit View Operations Options Output Debug Window Help

PEH s REX SEXNE 3 BHBO0 9N
x

Flows

- BalBoundary Sca
EoiSlaveSerial
- BalbelectMAP

IMPAGT — Welcome to iIMPAGT

- % Desktop Co Bleasze select an action from the list below
---@SygtgmACE @ onfigure devices using Boundary—Scan (UTAG)
Canmss e

iMPACT Mades ‘ Automatically connect to a cable and identify Boundary-Scan chain W
iMPAGT Processes ) Prepare a PROM File

() Prepare a System AGE File

() Prepare a Boundary-Scan File

SWF

() Gonfigure devices

using Slave Serial mode

T Process Operatio

x Welcome 1

< Back

Cancel

6-4 iMPACT

SUZAKU FPGA

[File] - [New] [create a new project(ipf)]
(ISE9.xi Identify Succeeded )

iMPAGT - G:/suzaku/slot/slot.ipf - [Boundary Scan] |
s File Edit View Operations Options Output Debug Window Help E]

iE XBREX SxIN|0: (20 R
Flows

‘BalBoundary Sean
~aalslaveSerial
o paloelectMAP
- gallesktop Gonfigur..
-~ [2])5ystemACE

|3 =

[N PR ST

iMPACT Modes ] %c331 2008
—_— -- filg ¥ ---

iMPACT Processes x

Identify Succeeded

T Process Operations 4 g Boundary Scan

x INFO:iMPACT:501 — '1': Added Device xc3s1200e successfully. -

done.

Chain TCE freg = 10000000,

Validating chain...

Boundary-scan chain wvalidated successfully.

PROGRESS END — End Operation.

Elapzsed time = 0 zec. =
w| /7 *** BATCH CHD : identifyMPI i
é -
£ 1 — | =
= | Qutput | Error | Warning |

| Gonfiguration | Parallel I | & MHz | LFT1

6-5 FPGA (SZ130 )
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[Open] bit
SUZAKU bit CD-ROM
"¥suzaku¥fpga¥x.x¥sz***¥sz***-yyyymmdd.zip" "default_bit_file"
bit bit CD-ROM

"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-add_slot-yyyymmdd.zip"
"default_bit_file"

-;;a Assien Mew Confieuration File

=2

o) frea—==130-=il-91i-20070720 hit

File name: [fpea-sz130-sil-91i-20070720bit L D

|

File type: | &l Dezien Files  jed *bit #rbt *izc *nky *.mcs *exo *r V|

(%) Mone
() Enable Programming of SPI Flash Device Attached to this FPGA

(") Enable Programming of BPI Flash Device Attached to this FPGA

6-6 bit

Warning [OK] S7Z310 SZ410 Add
Virtex- [OK]

“. Warning

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

6-7 WARNING:1MPACT-2257
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Verify

Program

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

gEile Edit Wiew Operations Options Qutput Debug Window Help =]
PH &sBDBX X 8 w2
‘BaBoundary Scan -~
ToSlaveserial F
A
alselectMAP ol A s
k|
B8 Desktop Configur.. ol 1
@SystemAOE
[T =P T =t xc3s! 2008
IMPACT Modes | xc3s1 2008 top bit
top bit DO
I i me—
A grations are:
= Verry
et Device
epGet Device Signa
=pCheck Idoode
= Read Status Regi Program
T Process Operations | ] % Boundary Scan
Boundary-scan chain wvalidated successfully. fad
PROGRESS END - End Operation.
Elapsed time = 0 =ec.
/¢ #%% BATCH CHMD identifyMPM
J4 %%% BATCH CMD assignFile -p 1 —file "C:/suzaku/zlot_le/top.bith
111 Taadine fila ICsfanralnfalor lalton hir!

6-8

[OK]

- Proerammine Properties

Category

mming 5
fidvanced PROM Programming Properties
Revizion Properties

Erase Before Programming

GPLD Specific Properties
iirite Protect

PROM Specific Properties
Load FPGA

[] Pulse PROG

eral GPLD And PROM Properties

Prom//GoolRunner-I Usercode & Hex Digits? l:l

Functional Test

HPLA UES Enter up to 13 characters l:l

Farallel Mode

Wirtex-IVirtex—4 Programming Properties

Secure Mods

Read Protect

On-The-Fly Prosram

Uzz D4 for CF

Frogram Key

@ Cancel ][ Bpply ][ Help

6-9 Program
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Program Succeeded

iMPACT — G:¥suzaku¥slot_le¥default. ipf - [Boundary Scan] [T”E|§|
EﬁEile Edit Wiew Operations Options Cutput Debug  Window Help (=& %]

PEH DB X 2% 2E ke

‘BolBoundary Scan

ToSlaveSerial
‘SalselectMAP
B8Desktop Configur.. ol
ESystemHOE ;
CB oo 0
MPACT Modes | xctaosgﬁgue
OO
Ve ify
epGet Device ID
=P liet Device Signature/Us..
= Check Heade Program Succeeded
= Read Status Register
T Process Operations | Il | % Boundary Scan |
walue of CFG RDY (INIT E) : 1 -~
DONEIN input from DCWE pin H 1
IDCODE not wvalidated while trying to write FDRI H ]
write FDRI issued before or after decrypt operation: a
DIecryptor keys not used in proper segquence H u]

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

INFC: iMPACT: 579 — '1': Completed downloading bhit file to dewvice.
INFO: iMPACT: 5580 - '1':Checking done pin ....done.
'1': Prograsaned successfully.
PROGRESS END - End Operation.
Elapsed tine = 2 =seo.,
v
= RS | >

Output | Error || Warnine

Configuration | Parallel IV | 5 MHz | LFTI

6-10
6.2.1.3. IMPACT
SUZAKU JP2
SUZAKU CON7 JTAG
LED/SW CON6 AC 5V
SUZAKU D3 ON LED( )
iIMPACT
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LBPlayer2 SZ010 SZ030 SZ310 FPGA
TE7720( ) TE7720 JTAG
FPGA IC
TE7720
FPGA TE7720

NAB=IUTINE-F

IV24¥alb=Yav7r—4

779Y13EY

FPGA
AV74¥ab—vay

JP2

Y717

N4
AV

JTAGIBTET72088 FH CIZYVAAEUICEEAH

FPGA TE7720
RA3=VUFIE-F

aAV24Fab—vav7—4

)

779YaX*tY

F Jatyy
L FPGA
j:Pz AV 74F¥alb—vay

YI+o17

N
IAVA

EIRE AR TSYYIATNBTETT2042 A CFPGAICEEAH

FPGA TE7720
IA—IIUPIE—E
NAER
PE—. — RILIN
——1
7oty —
7791 rEY
FPGA
S:Pz IV 74FaLb—Yay
N—Zboz? YIIIT
A4
A3

FPGANEEZAHSTE T k. TOYIN ISy AEVEE R
6-11 TE7720
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6.2.2.1.
SUZAKU JP2 JP2 FPGA
LED/SW CON4 JTAG Xilinx Parallel Cable LED/SW
CON6 AC A% SUZAKU D3 ON LED( )

f Xilinx
Parallel Cable |||||||||||
@)

or

N
\
JSJ—0ON LED(@\‘

7

JP2EYa—h =P

LED/SW CONS6IZ
ACTHTH5V

il

6-12 LBplayer2

6.2.2.2. bit mcs
LBplayer2 mcs mcs iIMPACT  bit
mcs bit
SUZAKU mcs CD-ROM
"¥suzaku¥fpga¥x.x¥sz***¥sz***- yyyymmdd.zip" "default_bit_file"
mes mcs

CD-ROM  "¥suzaku-starter-kit¥fpga¥x.x¥sz***¥gz***-add_slot-yyyymmdd.zip"
"default_bit_file"
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iIMPACT iIMPACT "¥ISE ¥bin¥nt¥_impact.exe"
[ 1-1 ] o [Xilinx ISE x.xi] - [ ] - [iMPACT]

[create a new project (ipf)] [OK]

£ iIMPACT Project

[ want to

() load mast recent project |top_ipf | Erowse...

[JiLoad mast recent project file when IMPACT starts §

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

6-13 TE7720 iMPACT

[Prepare a PROM File] [Next]

iMPACT - Welcome to iMPACT =3

Fleaze zelect an action from the list below
() Configure devices using Boundary—-Scan (ITAG)

| Automatically connect to a cable and identify Boundary-Scan chain

Prepare a PROM File

(") Prepare a System AGE File

() Prepare a Boundary-Scan File
SWF

) Configure devices

|using Slave Serial mode

< Back < Mext > )

6-14 TE7720 iMPACT
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[Xilinx PROM] [MCS] [PROM File Name] mcs
[Location] mes [Next] top
2 IMPAGT — Prepare PROM Files

I want to tareet a
iIinx PROM

(") Generic Parallel PRCM

(") 3rd-Party SPI PROM

PROM File Format
MOS O TEK () UFP (G farmat)

) EXO ) BIN O G

() HEX Swap Bitz
Checksum Fill Walue 2 Hex Digitsh: |FF top
PROM File Mam
Locatio |C¥zuzakuislot_le¥ ]

’ < Back ( Mext » ) [ Cancel ]
6-15 TE7720 iMPACT
[Select a PROM]  [xc18v] - [xc18v04] [Add]

1 iMPACT - Specify Xilinx PROM Device Al=l3
[] Auto Select PROM

[] Enable Revisioning

Mumber of Revisions:
[] Enable Compression
Select a PRO
rosItion
a =] B4
[ < Back ( Mext > ) [ Cancel
6-16 PROM
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[Finish]

IMPAGT — File Generation Summary

You have entered following informatior:

PROM Type: Serial

File Format mce

Fill Walue FF

PROM filename top

Mumber of PROMs 1

FPosition  PartMame
1 wc] B4

Click "Finizh” to start adding device files.

N«

6-17 TE7720

iMPAGT - G:/suzaku/slot _le/slot le.ipf - [Prom File Formatter]

T Process Operations | 4 gh BraiiFi

sEiIe Edit Miew Operations Optionz Qutput Debug Window Help (=& X]
iR L RBEX (e xun (3 (280N
Flows x A~
~BalBoundary Scan ~
~BalSlaveserial
~RaroelectMAP . = FOXILINK
B3 Desktop Configur.. PROM
- [E)5ystemACE o | xetevos
S T == I TR = 0% Ful —
iMPACT Modes
iMPACT Processes x

Add Device X

- Start adding device file to
1 Data Stream: 0

x Swap Bits : true

Loadlirection : UP

PROM Basensme : top

File Location : Cihysuzakuislot_led/

Autao Zeleet @ falsze

Number of Data Stream : 1

Number of PRCOMs : 1

PROM Narne @ xclSvO04 PROM Zize : 524258 Bytes
= END of Report

|

Tranzcript
=

< | =
_Guieut CError | Warning |

6-18 TE7720
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mcs bit [ ]

Add Device

Fr{ILOIBAI: |12 slot e 5 BB

L ) neo

4 (3 xmees
RIRESEIPL | xst

¥ £

4

<l

=
e
¥ =l
&
[

I

T

-l
R
2k
ey
e
T
L

7 B |topbit =  mo ]

v JLOIERT:  [FPGA Bit Files (bi) x| Ll

6-19 TE7720 bit

2 |

[No]

ﬁEiIe Edit Miew Operations Options Output Debug Window Help (=11 [X]

PEH X BREX|(EZxMNE D 230 8K

Flows x ~
- BaBoundary Scan ~ E
B SlaveSerial |
; SelectMAP = | ENLNE
gDesktop Configur.. é%ﬁg:x | i"j'”.fég
: ESystemHOE 3l | xe18vos 1_.l

iMPAGT Modes LBl ﬁgi?’gf

iMPACT Processes x

Available Operationz are: fidd Device

=pGienerate File..

Wiould vou like to add another device file to

Diata Stream: 0

== D s

T Process Operationz | 4 |

x ff ®%% BATCH CMD : setCurrentDeviceChain -index O

”
// *F% BEATCH CHD : setittribute —design -attr name -—-value 0 =
/¢ *%% BATCH CMD : addDevice -p 1 -file "C:/sSuzaku/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 xcZwvpd successfully.
a2 ; -
5 Add one dewvice. i
% < Tii | bl
= [ Output | Error | Warning |

| PROM File Generation | Target Xilinx PROM | 3006496 Bits used | File: top in Location: G¥suzaku¥slot_|le¥

6-20 TE7720

56 ISE



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

[OKI]

gﬁle Ei v Operations Options Output Debug Window Help =& ]
PEH ERBEX|(SExEE $: 230 8K
Flows x N
- BalBoundary Scan -
- BESlaveSerial
3 ZelectMAP i FTXILINK | e
~BalDesktop Configur.. E PROM | i“';rsfl'
- [E]gystemACE o || xetavng ? | R
R OnEatC L 71.68 % Ful §
IMPAGT Modes xe2vpd
—_— top hit
iMPACT Processes x
Available Operationz are:
=P Generate File.. —
ou have completed the device file entry.
Click 'Ok’ to continue
v
T Process Operationz <
L B .
x| // *%% BATCH CMD : setCurrentDeviceChain -index O A
// *F% BATCH CHD : setlttribute -design -attr name -value 0
/4 #%% BATCH CMD : addDevice -p 1 -file "C:/suzakus/slot_le/top.hbit”
'1': Loading file 'C:/suzaku/slot_le/top.bit!
INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT: 501 - '1': Akdded Device xcZwvpd successfully.
= ; L]
5 Add one dewvice. w
» & | >
= | Output | Errar | Warnine |
| PROM File Generation | Target Xiline PROM | 3006496 Bits used | File: top in Location: G¥suzaku¥slot_le¥/
[Generate File...] PROM File Generation Succeeded mcs

IMPAGT - G:fsuzaku/slot_lef=slot le ipf — [Prom File Formatter]

ﬁEiIe Edit Miew Operations Optionz Qutput Debug  Window Help

H XxBmBXexiie $: 280 9k
x

‘BalBoundary Scan ~

B85laveSerial | |

BalSelectMAP FXILINK
‘B8Desktop Gonfigur... PROM
@ SystemAGE

xc1 804

CRooouccy o 71 .68 % Full
iMPAGT Modes |

—
% -
[

il

Prvailable Operatlo

d

PROM File Generation Succeeded

T Procesz Operations | ] | g Prom File Forma.. |

Swap bit can only be disasbled in Hex file format only.

Cormand: -w -p mes -o FF -0 Ciysuzakwislot_leh//top -u 0 C:/fsuzaku/slot_leftc
Ox5he04 (375812) bytes loaded up from Ox0

Using user-specified prom size of 512K

Writing file "C:%suzaku\slot_lel//top.mcs".

Writing file "C:%suzaku\slot_le\//top.prm".

Writing file "C:%suzaku\slot_le\//top.sig".

Total configuration hit size = 3006496 bits.Total configuration byte size = 37F
Jf/ ®%% BATCH CMD : setCurrentDesign -version O

|>

|

| >

<
(=8 Output | Frror || Warnine
FROM File Generation | Tareet Xilinx PROM | 3006496 Bits uzed | File: top in Location: G¥suzaku¥slot_le¥/

6-22 mcs
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/} TIPS5 iMPACT
mcs GUI
bit

mecs.cmd

mes iMPACT

setMode -pff

setSubmode -pffserial

addPromDevice -p 1 -name xcl8V04

addDesign -version 0 -name O

addDeviceChain -index O

addDevice -p 1 -file top.bit

generate -format mcs -fillvalue FF -output top
quit

bit
mcs

(top.bit)
(top.mes)

mes.cmd

IMPACT

iMPACT

impact -batch mcs.cmd
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6.2.2.3. LBPlayer2

LBPlayer2
mcs LBPlayer2

“device.def” ”lbplay2.exe” 2

| ERET
[Z] readme.txt
[Z] device.def y

[T bplay2.exe
=l fpea—sz130mes 4——| mcs

6-23 mcs

LBPlayer2
Tips

Ibplay2 -deb top.mcs

C-¥*WINDOWS¥svstem3IZ2¥cmd.exe

Execution Time = 44,844 =ze

C:¥lbpla

6-24 LBPlay2
CheckSum

SUZAKU

LED/SW CON6 AC 5V JP2 LED/SW CON4
LED/SW CON6 AC 5V
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6.2.2.4. LBPlayer2

SUZAKU JP2
LED/SW CON4
LED/SW CON6 AC 5V
SUZAKU D3 ON LED( )
iMPACT mcs
LBPlayer2
LED/SW CON6 AC 5V
LED/SW CON4
SUZAKU JP2
LED/SW CON6 AC 5V
/& TIPS 6
SZ310 ISE 8.11 bit
bit
"sz310" bit "top.bit" bit "top_new.bit"

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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} i TIPS 7 LBPlayer2 ERROR

LBPIbay2

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

CD-ROM  "¥suzku¥tools¥L.BPlay2_Release108.zip”

"Release205.zip”
“windrvr6.inf’ “windrvr6.sys

Administrator
WindowsN'T/2000 C¥WINNT¥system32¥drivers
WindowsXP C¥WINDOWS¥system32¥drivers

wdreg.exe

wdreg -inf [Windows J¥system32¥drivers¥windrvr6.inf

install: completed successfully
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6.2.3. SPI Writer

SPI Writer
6.2.3.1. SZ130 k)
SZ130 M25P64( ST ) SPI
Spartan3E  SPI FPGA SPI
SZ130

SP1 75y At

b

6-25 SZ130 SPI
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- S
SPI
FPGA SPI
CLK ‘ FPGA
D
DO
cs
JpP2
SPI
FPGA SPI
‘ CLK FPGA
« SPI D
DO
”””””””””””””” cs
JP2
SPI FPGA
FPGA SPI
FPGA
JP2
FPGA SPI
6-26 SPI SZ130

63

ISE



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

6.2.3.2. SZ410 &xLLL)
S7Z410 CPLD  M25P64( ST )
SPI CPLD SPI

CPLD SPI

SPIZZvyL aAEl)

6-27 SZ410 CPLD SPI

CPLD
JP2

SPI
JP2 SPI
SPI SPI FPGA
SUZAKU CPLD VHDL Xilinx ~ XAPP800
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JP2 —
% FPGA R
INIT B
L PROGRAM B
T IC CCLK CPLD
DIO
/J7 DONE
CLK | FPGA
D
DO
cs
FPGA SPI SPI
JP2
% FPGA E—
. INIT B
L PROGRAM B
T IC CCLK CPLD
/J7 DONE \
CLK L FPGA
D
DO
cs
FPGA SPI
SPI FPGA
JP2
% FPGA —
. INIT B
L PROGRAM B
T IC CCLK CPLD
DIO
/J7 A DONE
CLK FPGA
777777 170
10 b
DO
cs
FPGA SPI
FPGA SPI
6-28 CPLD SZ410
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6.2.3.3.
SUZAKU JP2 JP2
FPGA
LED/SW CON4 JTAG Xilinx Parallel Cable LED/SW
CON6 AC A% SUZAKU D3 ON LED( )

Xilinx
Parallel Cable ||
©®) or

LED/SW CON4(1~6&EY)

LED/SW CONS6(C
ACTHTH5V

—ll

6-29 SPI Writer
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6.2.3.4. SPI Writer

SPI Writer [...]
SPI Writer X
IrAiE |
W erify A O—F
6-30 SPI_Writer
bit [ ] SPI Writer bit
SUZAKU bit CD-ROM
"¥suzaku¥fpga¥x.x¥sz***¥sz***-yyyymmdd.zip" "default_bit_file"
bit bit CD-ROM

"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-add_slot-yyyymmdd.zip"
"default_bit_file"
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SPI Writer

F7A 1% B PX
IPALOBAD: [ shotle ~| & B E

) nea

[ _xm=gs

[hxat

|E1 topbit

7 LR ftopbit C B D
74 LDFERD:  |BIT Files (hit) | FpAzl

6-31 bit

bit

SPI Writer

tl:ll:l.tk

Tl |

[w Werify

6-32

SPI Writer

Verify

e I |G:¥suzaku¥sIDt_Ie¥t|:|p.I:uit

WAk File information s

PATH: Ci¥zuzaku¥slot_le¥topbit
I & ME: tophit

SIZE: 480223
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[OKI

SPI ”Please check windrvr.sys”
Tips
SPIWriter [X|

T | ]

46592 /480152 bytes programed. { 9%

- | F 2zl

6-35

“"Download has been completed!”
SUZAKU

SPI Writer

e I |G:¥suzaku¥sIDt_Ie¥t|:|p.I:uit

Download has been completed!

420152 / 480152 bytes programed. O 00%)

W Verify R = e R
6-36
LED/SW CON6  AC 5V Jp2 LED/SW CON4
LED/SW CON6  AC 5V
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6.2.3.5. SPI Writer

SUZAKU JP2
LED/SW CON4
LED/SW CON6
SUZAKU D3
SPI_ Writer
LED/SW CON6
LED/SW CON4
SUZAKU JP2
LED/SW CON6

AC 5V

ON LED( )
SPI

AC 5V

AC 5V

/} TIPS 8 SPI Writer

SPI Writer SPI

1MByte

SUZAKU SPI
SUZAKU SPI
SPI iMPACT  DirectSPI DirectSPI ~ SPI
SUZAKU SPI
70 ISE




SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

/& TIPS 9 SPI Writer ERROR

SPI Writer

6-37
SPI Writer wdreg.exe difxapi.dll wd811l.cat windrvr6.inf windrvr6.sys 5

SPI Writer Administrator

> wdreg -inf windrvr6.inf install

Installing a signed 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_45AF516B2C99AB8FE1COF3A3CBES23C199AEGF2B¥ . ¥windrvr6.
sys'.

LOG Event: 1, Installing INF file "C:¥WINDOWS¥system32¥DRVSTORE¥windrvr6_45AF516
B2C99AB8FE1COF3A3CBES523C199AEGF2B¥windrvr6.inf" of Type 6.

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

LOG Event: 1, Installing devices with Id "*WINDRVRG6" using INF "C:¥WINDOWS¥syste
M32¥DRVSTORE¥windrvr6_45AF516B2C99AB8FE1COF3A3CBES23C199AE6GF2B¥windrvrinstall: ¢
ompleted successfully

71 ISE



SUZAKU

Starter Kit Guide (FPGA) Version 2.2.2

6.3. Hermit
Hermit BBoot
BBoot
Hermit "
6.3.1. BBoot
BBoot Hermit
6.3.1.1.
JP1 JP1
SUZAKU CON1
("5.2 " ) LED/SW CON6 AC
SUZAKU D3 ON LED( )
SUZAKU A

"6.2 FPGA "

Hermit 2
Hermit "6.4.1

Hermit S

5V

FPGA

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

ON LED( / .

JP1

LED/SW CONG6
AC 5V

p

IIS" S

Start sending S-Record!!

72

ISE




SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

S srec
Hermit CD-ROM  "¥suzaku¥bootloader¥s-record"
¢ loader-suzaku-microblaze-vx.x.x-4M.srec SZ010
e loader-suzaku-microblaze-vx.x.x-8M.srec SZ030 SZ130
e loader-suzaku-powerpc-vx.x.x-8M.srec S7Z310 SZ410

¥ COM1 - Tera Term VT

Im
T

Edit Setup Control  Window Help

MNewy connection..  Al+N
Duplicate sezsion  AR+D
Cwyewin connection  AR+G

3

following and hit enter. —
boot loader (default)

le

chine

Log...
Comment to Loe..
Wiew Log

Send file...

Transzfer 3
Chanege directory...

LoeMeTT

Frint... Alt+P

Dizconnect
Exit A+

|€

[~
|»

6-39 srec

Y COMI1 - Tera Term VT

.S
IF‘Iease choosze one of the following and hit enter. &
a: activate second staze bootloader (default)
=: dowg :
t: bu Tera Term: Send file
Start
ool Filename: e-v1.1.3-8M.srec S M
------ Fullpath: |¥¥Pc—g’rr¥pr0duc’rs¥suzaku¥rel|
] Bytes transfered: Gl
i Close | | Pause | [ Help | [
e et e o e ] v
< | 2

6-40 srec
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Hermit

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 Ffile

t: busy loop type slot-machine

6.3.1.2. BBoot
SUZAKU JP1
LED/SW CON1
LED/SW CON6  AC 5V
SUZAKU D3 ON LED( )

ngh S
srec
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6.4. Linux

Linux Hermit NetFlash 2

Hermit NetFlash
SUZAKU Software Manual
6.4.1. Hermit
Hermit Linux
6.4.1.1.
JP1 JP1

SUZAKU CON1
("5.2 " ) LED/SW CON6 AC 5V
SUZAKU D3 ON LED( )

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

ON LED( / :

JP1

LED/SW CON6
AC 5V

|

6-41 Linux

"a" "Enter" Hermit
"6.3 Hermit "
Hermit

Hermit-At v1.1.3(suzaku/microblaze) compiled at 13:49:17, Aug 15 2006
hermit>
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Hermit
[File] - [Disconnect]

COM1 - Tera Term VT A=
2EN Edit Setup Control  Window  Help
Mew connection..  8lt+N ~

Duplicate seszion  Alt+D
following and hit enter.
boot loader (default)

| e

Cyewin connection  Bt+G

Loe..

chine
microblaze) compiled at 13:49:17, Auz 15 2008
Send file..
Transfer 4
Change directory...
LogMeTT
Frint.. Alt+P

Dizconnect

Exit B lt+C

W
(] 3.
6-42
6.4.1.2. Hermit
Hermit) [Download] Download
[Serial Port] SUZAKU [Imagel
Hermit bin
SUZAKU bin CD-ROM "¥suzaku¥image¥image-sz*** bin"
bin bin CD-ROM
"¥suzaku-starter-kit¥image¥image-sz***-sil.bin"
[Region] Linux
[imagel

@ Hermit- At WINZ2

Download  Memmap | Shu:uehu:urnl Yerzion |
Serial Port
Zi0 ~| Imaege |C¥suzaku¥imaze bin J
Fegion image ﬂ
[~ Forcelocked =57
Btmark.
Techno, Inc.

6-43 Download

76 ISE



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

File : Ci¥euzaku¥imagehin
Size 1 2774048
Region ! image
Mode : default
Com T GO
ERRNENNERNENEER

6-44

"Download COMPLETE"

@ Hermit- At WINZ2

Download  Memmap | Shu:uehu:urnl Yerzion |
Serial Port
Zi0 ~| Imaege |C¥suzaku¥imaze bin J
Feeion |image ﬂ
[ Forcelocked
200607410 20:22:08: Download START
File : Cr¥suzaku¥imaegehin
Size D 2774048
Reegion ! image
Mode : default
Cam T GO
20060710 20:36:25: Download GOMPLETE
Btmark.
Techno, Inc.
6-45
6.4.1.3. FPGA Hermit
Hermit FPGA Hermit bin
Linux bin
FPGA
o fpga-sz***-x.x- yyyymmdd.bin
o fpga-sz***-gil-x.x- yyyymmdd.bin
Hermit
e loader-suzaku-microblaze-vx.x.x.bin SZ010 SZ030 SZ130
e loader-suzaku-powerpc-vx.x.x.bin S7Z310 SZ410
[Region] [fpgal [bootloader]
[ForceLocked]
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6.4.1.4. Hermit
SUZAKU JP1
LED/SW CON1
LED/SW CON6 AC 5V
SUZAKU D3 ON LED( )
"a" "Enter"
Hermit
Hermit
/j TIPS 10 FPGA bin
FPGA  Dbit bin
bin
bit FFFFFFFFh bin
Hermit FPGA FPGA bin
/‘ TIPS 11
PC
e USB
e Platform Cable USB
SUZAKU BBoot Hermit
FPGA
BBoot Hermit USB
Platform Cable USB Parallel Cable /IV BBoot
Hermit
1. JP2 Platform Cable USB iMPACT FPGA BBoot(bit )
2. BBoot "g" Hermit(srec )
( nsu "Z" )
3. Platform Cable USB iMPACT FPGA BBoot(bit )
4. BBoot "a" Hermit FPGA
BBoot(bin )
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7.1SE

EROEE. HEBEEROTHOE
FE{TOCLVBEIETY,

7-1

AV74Falb—vay
(IMPACT)

ISE

FPGA SUZAKU ISE(Integrated Software Environment)
ISE Xilinx FPGA GUI Project
Navigator FPGA bit
LED/SW LED(D1) ISE ISE
ISE ISE
ISE
71\ 2A0ER
piaa 0] V=271
HRMER ERB LY

V=271

JBn

———>
A 4
Y3ab—vay SRERA A (XST)
\ J pig ]
AV TIAIT—2ay w7
BLEB AR
ISECH £ AT, ER TR F095 L7740
EDEERITOTCVBDNERLE {E R (BitGen)
3-0

79
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7.1. LED
ISE LED/SW LED(D1)
7.1.1. LED
LED 180Q 3.3V
FPGA  7"Low” LED "High” LED
+3.3V
[ 4 L 2
18003 $ 2
D4 D3 D2 D1
Sh S A S
S S mm NA e N
. nLE3 | nLE2| nLE1 | nLEO
FPGA
7-2 LED
ﬁ TIPS 12 FPGA
SUZAKU FPGA 1/0 CMOS 3.3V FPGA "Low” 0.4V
"High” 2.9V FPGA 0.8V "Low” 2.0V "High”
-0.3V 3.6V
7-1 FPGA
Low(V) High(V)
OUT =04 29 =0uUT
03 IN =08 20 = IN =36
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7.2.
7.2.1.
Project Navigator Project Navigator
"¥ISE ¥bin¥nt¥_impact.exe"
[ I-1 ] - [Xilinx ISE x.x] - [Project Navigator]
[File] »[New Project]
/ “EL;E; chinﬁﬂessg':%tﬂéz?t AR AW 4RED 9o &E Vi3 oo ¢
[File] - [New Project]
=3 Sources Jﬁﬁr\apshms | pyLibraries |
No flow available.
7-3 Project Navigator
New Project Wizard [Project Location] [...]
C¥suzaku [Project Name] slot_le
[Top-Level Source Typel [HDL] [Next]

E Hew Project Wizard — Greate New Project

Enter a Mame and Location for the Project

p t Mame: W\
< zlot_le ! Q|O:¥$uzaku¥slnt_le | B
N ot le — i)\

Select the Twpe of Top-Level Source far the Project C¥suzaku

Tog-Level Source Twpe:
‘ HOL ’l L

< Back Mext > Cancel

7-4

81 VHDL



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

7.2.2.
SUZAKU FPGA SUZAKU [Next]

S7Z010 | SZ030 | 57130 | 7310 | SZ410

Product Category All

Family Spartan3 Spartan3E | Virtex2P Virtex

Device XC38400 | XC3S1000 | XC3S1200E | XC2VP4 | XC4VFX12

Package FT256 FG320 FG256 SF363

Speed 4 5 10

Synthesis Tool XST(VHDL/Verilog)

Simulator ISE Simulator(VHDL/Verilog)

E Mew Project Wizard — Device Properties

Select the Device and Dezien Flow for the Project

Property Mame “alue

Product Category

Family SpartandE w
Device #3351200E g ~
Package FG320 ~
Speed -4 J w
Top-Level Source Twpe HOL

Syhthesiz Tool HaT (WHDL Verilog)

Simulator ISE Simulator OVHDL Verilos) >

Preferred Laneuase WHOL ~

Enable Enhanced Design Summary
Enable Message Filtering il
Dizplay Incremental Messages "I

< Back l) Cancel

7-5 (SZ130 )
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7.2.3.
[New Source]

E Mew Project Wizard — Greate New Source

Create a Mew Source

MSIET

Gonsoue=)

Source File

Twvpe

Remove

Creating a nem zource to add to the project iz optional Only one new zource 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 zources can be added on the next page.

[ < Back

” Mext >

l [ Cancel

[VHDL Module]

7-6 New Source

[File name]  top [Next]

E Hew Source Wizard — Select Source Type

] Schematic

| F] WHDL Package
i) WHOL Test Bench
| Embedded Pracessor

¥ IP (Coregen & Architecture Wizard)

VHDL Module

File name:

VHDL

top

Location: top
Ci¥guzaku¥slotTE

S -

Add to project

<. Back S Mext = 2 Cancel

7-7 VHDL
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[Architecture Name] SUZAKU IMP(implement )
[Next]

E Hew Source Wizard — Define Module

Entity Mame |t|:||:| |
o
drchitecture Mam IMF‘Dq_ IMP |
Port Hame Direction Buz | MSE L5B ~
i » []
i ~ ]
i ~ ]
i ~ ]
i ~ ]
it w[]
i ~ ]
i ] L5
i ~ ]
i w[] 3
7-8
VHDL [Finish]

E Hew Source Wizard — Summary |Z||EIE|

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

fdd to Project: Yes

Source Directory: Ci¥zuzaku¥zlot_le
Source Twpe: WHDOL Module

Source Mame: topyhd

Entity Mame: top
frchitecture Mame: IMP
Fart Definitions:

7-9
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[Next]

E Hew Project Wizard — Project Summary

[Finish]

Project Mavigator will create a new project with the following specifications:

Project:
Project Name: slot_ le
Project Path: C:ilsuzakuislot le
Top Lewel Source Type: HDL
Device:
Device Family:
Dewvice:
Package:
Speed:

SpartaniE
¥c3isl200e
fgizo

-4

Synthesis Tool: HST
IRE Sirmulator

(WHDL/WVerilaod)
Simulator:

Enhanced Design Suwmnary: enabled
Message Filtering: enabled
Display Incremental Messages:

Jource:
VHDL Module top.vhd

New

(WHDL/Verilog)

disabled

»“
R >,

7-10

(SZ130 )
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VHDL
top-IMP(top.vhd) top.vhd

e — [Desien Summaryl

i File Edit Wiew Project

iDFES &

Source Procesz Window Help

AR BAAAL NE 4 kDR oo k[ ~v:=e00 9 @O
x

% FPGA Desien Summary A SLOT_LE Project Status
SDWCS for: | Synthesis/Implementation ¥| | &3 Desien Overview Project File: zlot_le.ize Current State: MNew

[P }Suinzsy ) Module Name: top ¢ Errors:
[QI0B Properties

[ Timing Gonstraints
[ Pinogt Benort

tOp (tOp.Vhd) Detailed Reports

e xc3s] 200e-41g320

)fhtop - IMP Gopvhd) Target Device: xo3s1200e-4g320 + Warnings:

Product Yersion: ISE, 81031 + Updated: A 626 001114 2006

rt Name Status Generated Errors Warnings Infos
Translatinn Meszages Synthesis Report
Map Mezsages Translation Feport
Place and Foute Messages Map Report
Timing Messages Place and Foute Report
Bitgen Messages Static Timing Report
Eng Sources | mSnapshnts E Libraries All Gurrent Messages Biteen Repart

@Detailed Reportz
[ Synthesis Report

Processes: D Translation Feport
[ Add Existing Source D Map Feport
[ Create Mew Source [ Place and Route Report
¥ Wiew Design Summary [ Static Timineg Repart
% Desien Litilties [ Bt B =z
y User Constraints Froject Properties )
) Synthesize - X5T Enable Enhanced Design Summary

t Enable Message Filtering
T2 Implsment Design X . [0 Display heremental Meszzages
T Generate Programming File Enhanced Design Summary Gontents
E Update Bitztream with Processor Data O Show Errors
O Show Warnings
O Show Failing Gonstraints
O Show Glack Repart

< ¥
E'—I: Processes

I Design Summary

Started : "Launching Design Shwanary™.

Started : "Launching Design Shwanary™.

£
o Console ‘ @Errors &Wamings [pg Find in Files

Fedo the previously undone action

7-11
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7.3.

LED LED

E Xilinx - ISE - G:¥suzaku¥slot_le¥slot_le ise — [top vhdx]

Eile Edit “iew Project Sowce Process Window Help

DPHS LB EFD BUAALL N £ xR oo pa[ v
imE oo Q88 S22 ARRANK B (2 0 Vv

I Q -— Target Devices: »~
Sources for: | Synthezis/Implementation w 10 -- Tool wversions:
FJSWUB 11 —-— Description:
= £ xcls1 200e-4fg320 15 )
[halefiston - IMP ttopvhd) 1i :: Dependencies:
15 —-— Revizion:
16 -- Revision 0.01 - File Created
17 —— Additional Comwents:
18 -
19
20 likhrary IEEE;
21 use IEEE.STD LOGIC_1164.ALL:
22 use IEEE.STD_LOGIC_ARITH.ALL:
23 use IEEE.STD LOGIC TWNSIGNED.ALL:
z4
EthDurces | mSnapsths @Libraries 253 ———- Uncompent the following library declaration if instantiating
— 26 ———- any Xilinx primitives in this code.
I Pre 27 --library UNISIN;
Processss: Z8 ——uze UNIZIM.VComponents.all:
™ Add Existing Source 23 e e
[ Create New Source 31 port |
L View Design Summary 3z nLED : out STD LOGIC
% Desien Utilities 33 i: -
g User Constraints 31 end top;
) Synthesize - ¥ST 35

c} Implement Desien 36 architecture IMP of top is

P2  Generate Proeramming File

. . 38 h i
ﬂ Update Bitstream with Processor Data cgLn

39
a0
41

4z end IMP;

library I1EEE;

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 (
NnLEO : out STD LOGIC | *=

);

end top;

architecture IMP of top is

begin LED

[nLEO <= "0"; |

end IMP;

7-12
[File]—[Save]
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7.4. .

ﬂﬂﬂtop — IMP(top.vhd) Synthesize
Synthesize

Synthesize @ A (]

@ Synthesize

| e — [top.vhd]
[W] Eile Edit Miew Project Source Process Window Help
iDFHI R EFFR BRHAAL B 4wl DB o buml ¥
= 2 AR DM B . e [0 v
) —- Target Devices: ~
Sources for: | Synthesiz/Implementation hd 10  -- Tool wersions:
ﬁslot le 11 —— Description:
B 12 T evencmnns
(el top — IMP (top.vhd T PEPencensiss:
= Created
18 -
12
20 library IEEE;
21 use IEEE.STD LOGIC_1164.ALL;
22 use IEEE.STD_LOGIC ARITH.ALL:
23 use IEEE.3TD LOGIC UNSIGNED.ALL:
24
ET[gSDUrCES | anapShotS ELibraries 25 ———— Uncomment the following library declaration if instantiating
26 ———— any Hilinx primitiwves in this code.
27 ——library UNIZIN;
Processes: 28 -—-use UNISIN.VComponents.all:
. 29
[ Add Existing Source .
30 entity top is
(] Oreate Ne.w Source 31 port |
L Wiew Desien Summary 32 nLEQ : out STD_LOGIC
‘y‘ Dezign tilitiez 33 V:
4 nd ton:
Synthesize
P2 Generate Programming File -
. . 38 begin
E Update Bitstream with Processor Data 23
40 nLEO <= '0';
41
4z  end IMP:
43
44 —
b
(E’-t | 2|2 | >
Proceszes o ) | | -
— /—gm TR \/
: Mo path found -~
input arrival time hefore clock: No path found
aximum output reguired time after clock: No path found
Maximum combinational path delay: No path found
F WARMTING: ProjectMomt - "C:/suzaku/slot_le/top.ngr™ line 0 duplicate design unit: 'Module|top'
rocess "Synthesize™ completed successfully
-

{3 Find in Files —

£
Console

Ln 32 Col 17 [CAPS WUM | SCREL WHDL

7-13
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7.5.

Implement Design Translate

1Assign Package Pins Post-Translate

E Xilinx — ISE - G:¥suzaku¥slot_le¥slot_le.ise — [top.vhd]
Eile Edit “iew Project Sowce Process Window Help
iDPHP LBEETD UL (AR SRIXEE 90 wal ¥
== R EE|=E= AR NHE (b= E 0 v v
=l —- Target Devices: »~
10 —- Tool wversions:
E‘ijUB 11 -- Description:
= £ xods] 200e-4fg320 ig . e
" _ —- Dependencies:
m:tup IMP {topvhd) i IR
15 -- Revision:
16 —- Revisgion 0.01 - File Created
17 —— hdditional Comwents:
18 -
5 — 13
Er§ Sources | mSnapsths @leraﬂes 20 library IEEE:
F' 21 use IEEE.3TD LOGIC_1164.ALL;
22 use IEEE.3TD_LOGIC ARITH.ALL:
Pracesses: 23 use IEEE.STD_LOGIC UNSIGNED.ALL:
[ Add Existing Source 24
[ Create New Source 25 ———— TUncomment the following library declaration if instantiating
T View Design Summary 26 —---—- any Xilin® primitives in this code.
y Cesign Utilities 27 --library UNISIN;
y User Constrainte 28 --use UNISIN.VComponents.all;
29
Synthesize - K3T
2] “@Iy ot Dasi 30  entity top is
=-f2 Implement Desien a1 pore |
=82 Translate 3z nLED : out STD_LOGIC
[E] Translation Repart 33 i:
&} Flocrplan Design 34 end top;
EPerate Fost- [ranslate S h S
N — ~ Assign Package Pins Post-Translate
) Place & Route o
] Generate.Programm!ng File 40 MLED <= 101 ;
E Update Bitstream with Processor Data a1
4z end IMP:
43
44 —
b
£ 2| | >
Processes - -
L T Desien Summary | top |
Minimm period: No path found ~
Minimum input arrival time before clock: No path found
Maximm output reguired time after clock: No path found
Maximum combinational path delay: Mo path found
I WARNING:ProjectMomt - ""C:,-’suzaku,-"slot,_le.a"t,op.ngr" line 0 duplicate design unit: 'Module|top!
Process "Synthesize"™ completed successfully
v
| ¥
1=l faeenle | @ Eware & Waeminas 22 Fine in Filac
ucf [Yes]

Project Mavigator

Thiz process requires that an Implementation Constraint File (UGF? be added

to the project and azsociated with the zelected desien module. Would vou like
Project Mavigator to automatically create a UGF and add it to the project at
thiz time?

If wou select “Mo™ you will need to create or add an existing UGF ta the project
before running this process.
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PACE ” 2_2 ” D 1
LED FPGA LOC I/0 Std. LVCMOS33
7-2 LEO
SZ010
S7030 S7130 SZ310 S7410
nLEO B12 E12 Li16 G2
[File]—[Savel PACE

# ¥ilinx PAGE — C:¥suzaku¥slot le¥top.ucf
File  Edit “iew [OBz Areaz Tools Window Help
OD=E < M AR [s EEM.@WWW‘“

CEX

B Desien Browser |_ ||D|r_| i’} Device Architecture for xc3s1200e-4-fe320

D Global Loglc

E Logic

AR H @A I:II:III:II:IIIII

@ Design Object List - IO Pinsz u LOC
0 Name|L/O Direction| Loc Bank 1I/0Q Std. : Dr
Al 5 lOutput : |E12 lBP.NKﬂlLVCMOSQ‘ 330 I/0 Std. LVCMOS33
< > Architecture View < [
7-16 PACE (SZ130 )
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ﬁTIPS 13 1/0

FPGA T1/O PACE  Design Object List -I/O Pins
10kQ  Pull Up Pull Down (
) High Low /0 (SUZAKU I/0 3.3V
C-MOS )

Desien Object List - I/0 Pins
_|1/0 Hame|I/O Direction| Loc | Bank | I/0 Std. | Vref| Weco| Drive Str.| Termination| Slew |Delay| Diff. Type|Pair Name|Local Clock|
B LEO Output E12 BAMNKD ki r
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Project Navigator dtop-IMP(top.vhd)
“top.uct” PACE Text
top.ucf Processes top.ucf Edit Constraints(Text)
Text

B Xilinx - ISE - G:¥suzaku¥slot_le¥slot le.ise — [top.ucf] (=13
[ Eile Edit \iew Project Source Process Mindow Help =1 =)
DAPHS LiNDEX D RQiIPPHAEM R (N BB O, M@ v Q

EFEE SELELHAIEE S22 439O

1 #PACE: Start of Constraints generated by PACE
&

Fslot le 3  HPACE: Start of PACE I/0 Pin Assignments

B £ xc3s1 200412320 ; NET "nLEO"™ LOC = "E12" | IOSTAMDARD = LWCMCZ33
o -
= [afiyton P thop.vhd) § HPACE: Start of PACE lrea c.:ms:m
top.uct itopuct =

g #PALCE: 3Jtart of PACE Prohibit Constraints
=]
10 #PACE: End of Constraints generated by PACE

top_ucf(top.ucf)

B Sources | 5 Snapshots E Libraries

Processes for: topuct
[ Add Existing Source
M Create Mew Source

= ‘ﬁ‘ User Caonstraints

Create Timing Constraints

Edit Constraints(Text)

top.vhd T Dezign Summary | @ top.uct |

| &

~
HNGDEUILD Design Results Sunmary:
MNumher of errora: 1]
MNumber of warnings: u] b
Writing NGD file "top.ngd™ ...

|€

g Console | oErrors 1\, Warnings ETC| Shell [gg Find in Files
Ln 6 Gol 38 |CAPS |HWUM | SCEL | UGE

7-17 (SZ130 )
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=] .
#atop_IMP(top.vhd) Implement Design
[4] File Edit \iew Project Sowce Process Window Help
NELEIENEE AR LR YRR O W
ims DG Y A2L AX%AADH B o = p2 (00 v v
7 —— Module Name: top - IMFP ~
=} —- Project Name:
=l —- Target Devices:
10 —- Tool wversions:
11 —- Description:
1z -
13 —- Dependencies:
14 -
is —- Revision:
158 == Bewviszion 0. .01 — File Created
B Sources |mSnapsths @Lih top IMP(tOp Vhd)
N e 15— T T3 TEEE
Faszees 21 use IEEE.STD_LOGIC 1164.ALL;
O Add Existing Source 22 use IEEE.STD_LOGIC ARITH.ILL:
[ Create New Source 23 use IEEE.3TD_LOGIC UNSIGMED.XLLL:
& View Design Summary 24
g Desien Ltilities 25 ---- Tncomeent the following library declaration if instantiating
y User Canetraints 26 7777. any Hilinx primitiwves in this code.
. = 27 ——library UNIZIN;
| S ——use UNISIN. VCouponents . alls
= - Implement Design
[El@Translation Repart
@} Floorplan Design 32 nLED : out STD LOGIC
P Generate Post-Translate Simulation Model 33 I
Azzign Package Pins Post-Tranzlate 34 end top;
LM i _ _
c]@Place&Route g: architecture IMP of top is
o0 Generate.Programmfng File 38 begin
E Update Bitstream with Processor Data 39
40 nLED <= '0'; ||
41
4z end IMP:
v
a2 —
< ¥ < i P
Processes
L i Desien Summary |tnp |
~
Analysis completed MCOWN 26 JUN 0:35:4 2006
Generating Report
Number of warnings: 0
Total time: 4 secs
Process "Generate Post-Place £ Route Static Timing™ completed successfully
[
< | ¥
Conzole | @Errors _&Warnings [gg Find in Files
Ln 5 Col1 [CAPS [NUM |SCRL [WHDL

7-18
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7.6.

Generate Programming File top.bit FPGA
bit
E Xilinx — ISE — G:¥suzaku¥slot_le¥slot_le.ise — [top.vhd]
[W] Eile Edit Miew Project Sowce Process Window Help
‘OPHG LR TR BULALAND LR XD @& MEhe v
imE DG Ve E—- A%%%@ﬁl b= pE 1000 (wne
=l - Target Dewvices: )
Sources for: | Synthesiz/Implementation 10 -- Tool versions:
Slot e 11 —— Description:
B £ xcs1 200e-42320 12 T enondenes
=] ﬁ%tnp - IMP (topvhd} 14 :: Fpendensies:
[rdtopuct ttopuct) T o ioion:
16 -- Revision 0.01 - File Created
17 —— Additional Comrents:
i3 -
Er§ Sources | Snapshots ” Libraries | o
g =P D 20 library IEEE;
21 use IEEE.3TD LOGIC_1164.ALL;
22 use IEEE. STD LOGIC ARITH. ALL:
23 use IEEE. STD_LOGIC_U’NSIGNED ALL;
[ Add Existing Source 24
[ Create New Source 25 ———- TUncomment the following library declaration if instantiating
= View Design Summary 26 —---- any Hilinx primitives in this code.
B Desien Utilities 27 --library UNISIN:
y User Constraints 28 ——uze UNIZIN.VComponents.all:
. z9
S Synithy - ¥5T
] c}@lynl eSIZFD . 30 entity top is
- P @ Implement Dezign - pore |
= Q@ Transhte 3z nLED : out STD_LOGIC
@@Translation Report 33 | :
@&} Floorplan Desien 34 end top:
) Generate Post-Tranzlate Simulation Madel 35
fizzign Package Pins Post-Translate 36 architecture IMP of top is
QQMsp -
Flace & Route sgin
il
< = txo .o o)
Bitztream with . .
Generate Programming File
44 —
b
< i | >
[E R T o o

7-19 bit
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1.7.

FPGA top.bit
7.7.1. JTAG

iMPACT top.bit
iMPACT "
GMPACT)

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

iMPACT

FPGA "6.2.1

Configure Device

iMPACT Project Navigator

[ File Edit View Project Source Process Window Help =]
DEFD BEAALAED £ ¥ BE o pEm v
20 € Z2ZL AAARDN DSy R [0 ¥ ¥
a —-— Target Devices: ~
Sources for: | Synthesis/Implementation v 10 -- Tool versions:
Elﬂsbt le 11 —-- Description:
© EExcis1200e-4320 E T ewendened
= [halestop - IMP {tapvhd) o :: SpEndEnsies:
[ topuef dtopuct) - —
16 -- Revision 0.01 - File Created
17 —— Additional Comments:
15 -
5 13
E§ Sources | anapshots @L\brar\es 20 library IEEE:
21 use IEEE.STD_LOGIC_1164.ALL;
22 use IEEE.STD_LOGIC_ARITH.ALL;
PiEEEE 23  use IEEE.STD_LOGIC_UNSIGNED.ALL:
[ Add Existing Source z4
[ Greate New Source 25 ———— Uncomment the following library declaration if instantiating
% Wiew Desien Summary a6 —--—— any Xilinx primitives in this code.
% Desien Utilities 27 --library UNISIN;
y User Canstraints 28 ——use MNISTIH.VComponents.all;
29
Synthesize - KT
o C)@Iy | £ D 30 entity top is
2 J(Dmplement Design a1 pore(
= Q@ Translate az nLED : out STD_LOGIC
[E)@Translation Report 33 Vi
g} Floorplan Design 34 end top;
P2  Generate Post-Translate Simulation Model 35
fssien Package Fins Post-Translate 36 architecture INP of top is
[Pl@Ts o .
PADPlace & Route . sain
= P Generate Programmive File ) a0 BLED <= '0°;
[E1@)Proeramming File Generation Report 41
i o JTAG Fils az
“~ Configure Device (MPACT)
< b
< | >
Processes | — -
1 5 Desien Summary | top |
L 1

7-20 iMPACT
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LED(D1)

7-28 LED(D1)

7.7.2.
Xilinx FPGA SRAM

SZ010, SZ030, SZ130 "6.2.2 LBPlayer2 "
S7Z130 SZ410 "6.2.3 SPI Writer "
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7.8.

D1 D2 D3 D4 SZ310 SZ410

Generate Programming File Properties

File Edit Yiew Project Source Process Window Help =1
FDEAAUL AR LR IXBER @ MR
CEE 22 AFBARNE B =y E 100 v v
7 —- Module Name: top - INF ~
1| Bynthesis/Imple mentation v 8 -- Project Name:
'F]slnt [ 9 -- Target Devices:
= £ xos] 200e-4fg320 i? - ;“l wersions:
-- Description:
2 [halefhitop - IMP ftopvhd} = B
@top.ucf ttopuch) 13 —-- Dependencies:
14 -
15 —- Revision:
16 -- Revision 0.01 - File Created
17 —— Additional Comments:
Eg Sources |m8napshots || ELibraries | 185 --
12
20 library IEEE;
PiaBEEas 21 use IEEE.STD_LOGIC_1164.ALL:
8 Add Existing Source 2z use IEEE.STD_LOGIC ARITH.ALL;
[ Create New Source 23 use IEEE.STD_LOGIC_TNSTIGMED.ALL:
E View Desien Summary z4
g Desiegn Utilities 25 --—— Uncomment the following library declaration if instantiating
y User Constraintz 26 ————. any Hilinx primitives in this code.
[)@Synthesize—}(ST 27 —-library UNIZIN:
. 28 ——use UNISIIM.VComponents.all;
= [}@Implement Dezign 29
= L@ Translate 30 entity top is
E@Translatiun Report 31 port |
&g} Floorplan Desien 32 nLED : out STD_LOGIC
P2 Generate Post-Translate Simulation Maodel 1:
Azsien Pack end top:
hitecture IMP of top is
2 B
Rerun
.
gﬁ Rerun all . —
2t sir
Cpen Without Updatine v
| »
Processes -
top |
3 A~
Properties ~
leted MOM 26 JUN 0:35:4 2005 ———————————— p
Generating Report
Nurkber of warnings: 0O
Total time: 4 secs
Process "Generate Post-Place & Route Static Timing" completed successfully
v
< | >
[E] Gorsole | ©Errors " A\ Warnings " [pg Find in Files |
Edit the properties for the highlighted process Ln 17 Cal 26 | CAPS | MUM | SCEL |WHDL

7-21
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[Configuration Options]
[Unused IOB Pins] [Pull Down]
" 723 " D2 D3 D4 LED

ES Process Propertics |Z|

Category

’m
(. . T p——— >

Readback Cptions

Property Name Walue
Configuration Rate Default (1) -
Configuration Gl Gonfiguration Pins) Full Up v
Configuration Pin MO Full Up -
Configuration Pin M1 Full Up ~
Configuration Pin M2 Full Up -
Configuration Pin Program Full Up -
Configuration Pin Done Full Up v
JTAG Pin TCK Pull Up -
JTAG Pin TOI Pull Up v
JTAG Pin TDO Pull Up v
e ———— -
< used I0B Pins | Pull Down > -
UserID Code —TT T FF
Reset DGM if SHUTDOWN & AGHIGH performed []
DCI Update Mods | As Required v

Property display level: | Advanced » Default

ok | [ oencsl | [ At ][ Heb

7-22

+3.3V

+3.3V §
FPGA

7-23

[Pull Up] D2 D3 D4
SUZAKU SUZAKU RESET
RESET Pull Down Low
High Pull Up Float
D2 D3 D4
top.vhd top.ucf D2 D3 D4
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7-1 top.vhd

library I1EEE;

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;

nLE1l - out STD LOGIC;
nLE2 : out STD_LOGIC;
nLE3 : out STD_LOGIC

E
end top;
architecture IMP of top is
begin
nLEO <= "07;
nLEl1 <= "1°7;
nLE2 <= "17;
nLE3 <= "1°7;
end IMP;

7-3
SZ010
<7030 SZ130 SZ310 S7410
nLE1 C12 F12 L15 F2
nLE2 D11 B11 L14 F1
nLE3 E11 All L13 E1
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8.VHDL

VHDL VHDL
8.1. VHDL
VHDL

VHDL
[ J
P (entity)
e architecture

VHDL Port port PORT

Tips ISE
8-1 VHDL

- \
library I1EEE;
use IEEE.STD_LOGIC_1164_ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD LOGIC_UNSIGNED.ALL;
o _ Port port PORT
entity slot IS4‘—__________—————_—_—_

Port (
)
end slot;
architecture IMP of slot is
begin
end IMP;
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8.2.
ISE VHDL 3
8-1
IEEE std logic 1164
std_logic_arith
std logic _unsigned
8.3. (entity)
ISE VHDL
8-2 entity
entity slot is —entity is
Port (

SYS CLK : in std logic;
nLE : out std logic vector(0 to 2);
nSW : in std logic vector(0 to 2) —

)
end slot; —end
8.3.1.1.
8-3
8.3.1.2.
in out inout
8-2
in
out
inout
VHDL
"8.4 (architecture)"
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8.3.1.3.
std logic std logic vector std_logic
std logic vector O to n n 1
nLE : out std logic vector(0 to 2) 3
nLE(O) nLE(1) nLE(2)
to MSB 0 downto LSB 0
IBM CoreConnect ("9.1.7 " ) to
8-3
std logic IEEE
std_logic_vector | std_logic
integer (32 )
Lo [ 1] 2 ]3]
MSB LSB
8-1 to
8.4. (architecture)
SUZAKU IMP
8-4 architecture
architecture IMP of slot is —architecture of is

signal count : STD LOGIC VECTOR(O to C_CNT_WIDTH-1);
signal count_led : STD LOGIC;

begin
nLE <= not le; —- —
process(SYS _CLK) —
begin

if SYS _CLK"event and SYS _CLK = "1 then
if SYS RST = "1 then
count <= (others => "0%);
else
count <= count + 1;
end if;
end if;
end process;
end IMP; --end

8.4.1.1.
architecture begin signal
"8.3 (entity)"

8-5

signal
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8.4.1.2.
begin end

8.4.1.3.
A<=B; A B

8.4.1.4.

8-6

process( D)
begin

end process;

; TIPS 14 VHDL

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. (not and or)
”not” ”and” ’70r”
LED
8.5.1.
LED "2 LED "
"High” FPGA "Low” FPGA
+3.3V
AN
1kQ
FPGA
Swi
8-2

8.5.2.not and or

2 LED LE
”High”(” 1”) nLE ”LOW”(“O”)
nLE n
LED/SW
FPGA
8.5.2.1. not
8-7 not
nLEO <= not le0;
le0 nLEO
le0 —Do— nLEO ? (‘)
8-3 not
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8.5.2.2. and
SW1( sw0) SW2 swl D1 leO

8-8 and

Ie0O <= swO and swl;

sw0 swil le0
0 0 0
sw0 :D_ le0 0 1 0
swi © 1 0 0
1 1 1
8-4 and
8.5.2.3. or
SW ( sw0) SW2( swl) D1( le0)
89 or
1eO <= swO or swl;
sw0 swil le0
0 0 0
sw0 j:>_ 0 1 1
swi 10 1 0 1
1 1 1

8-5 or
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8.5.2.4.not, and, or  top.vhd
LED D1

8-10 not and or top.vhd

library I1EEE;

use IEEE.STD_LOGIC_1164_ALL;

use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity top is

Port (
nLEO - out STD LOGIC; -- LED D1
nSWO : in STD LOGIC; -- Sswi ( )
nSW1 : in STD LOGIC -- sw2 ( )
E
end top;

architecture IMP of top is

signal 1e0 : STD _LOGIC; -- LED

signal swO : STD LOGIC; -- Swi

signal swl : STD LOGIC; -- SW2
begin

swO <= not nSWO; --not
swl <= not nSW1; --not

le0 <= swO and swl; --and LED
--1e0 <= swO or swl; --or LED

nLEO <= not le0; --not

end IMP;

8.5.2.5. not, and, or

8-4 not and or

SZ010

<7030 SZ130 SZ310 SZ410
nLEO B12 E12 L1i6 G2
nSWO Al13 F11 K14 G4
nSW1 B14 Cl11 K15 M1
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8.6.

| H 5
A% > B P (% >

A 4

HAOFBEDADCHEKTE
8-6

8.6.1. D-FF(D )
D-FF

o ST A l?%ﬂ: LG

CLKthh/ﬂﬂﬂ_

D-FF
CLK ——
R
RST
8-7 D-FF
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8.6.2.
ns
FPGA Delay
FPGA
D-FF
D-FF
8.6.3.
8-11
process(SYS CLK) --
begin
if SYS CLK"event and SYS CLK = "1 then --
if SYS RST = "1 then —
count <= (others => “07); --
else --
count <= count + 1; —-
end if;
end if;
end process;
8.6.3.1.
SYS_CLK =0

8-12

if SYS CLK”event and SYS CLK=71" then

8.6.3.2.

SUZAKU IC

VHDL

8-13

if SYS CLK"event and SYS CLK = "1" then

it SYS_RST = "17 then
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8.6.3.3. if
if

8-14 if

if then

elsif then
else

end if;

8.6.3.4. other
others others=>70" 0

8-15 other

count <= (others => “07);
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8.7. ISE Simulator

HDL PC
PC
ISE ISE Simulator
8.7.1.
slot_counter [New Source]
slot_counter.vhd
8.7.1.1. slot_counter.vhd
4 4
0 15
Synthesize
8-16 slot_counter.vhd

library I1EEE;

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 —-

);
Port (

SYS CLK : in STD LOGIC; --

SYS RST : in STD LOGIC; --

count : out STD LOGIC VECTOR(O to C_CNT_WIDTH-1) --
):

end slot_counter;

architecture IMP of slot_counter is

signal count_w : STD LOGIC VECTOR(O to C_CNT_WIDTH-1); --
begin

process(SYS_CLK) --
begin
if SYS CLK"event and SYS _CLK = "1 then --
if SYS RST = "1 then --
count_w <= (others => "0%); --
else --
count_w <= count_w + 1; —--
end if;
end if;
end process;

count <= count_w; --

end IMP;
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8.7.1.2. generic

92" ”»

in” “out”
8-17 generic
generic (
);
8.7.2.

[Project] - [New Source]
[Test Bench WaveForm] [File name] [Next]
slot_counter_tb

E Hew Source Wizard — Select Source Twpe

[F] BMM File

2] IP (Coregen & Architecture Wizard)
"t | MEM File

L] Schematic

" | Implementation Conztraintz File

7 File name:

< n| Test Bench WaveForm
=| Uzer Tocumegn

zlot_counter _th| |

w ] Werilog Modu Locatian: slot_counter_tb
YWerilog Test FixWre

B WHOL Module ‘G:¥Su2aku¥slnt_cuunter | u
WHOL Library

P 'VHDL Package Test Bench WaveForm

] WHOL Test Bench
¥|Embedded Processor

fdd to project

N e

8-8
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[Next] [Finishl] [Initial Length of
Test Bench] 10000 [Finish] [Initial Length of Test Benchl

E Initial Timing and Clock Wizard - Initialize Timine

taximum
outpLt delay
5 CIOCK . C1OCK sy
H . B 1
: high far ' Iovey for :
Clock Timing Information Clock Information
Ihputs are azsizned at “Thput Setup Time"™ and (@ Single Clock SYS GLE v
outputs are checked at “Output Valid Delay”. ; =
@ Rising Edee ) Falline Edee ! [zt Clkelss
() Dusl Edge (DDR or DET) () Combinatarial for internal clack)
Clock High Time 1= Cambinatarial Timing Infarmation
Clock Low Ti Inputs are aszigned, outputs are decoded then ;
ock Low Tims 100 ne checked. A delay between inputs and outputs avoids
Thput Setup Time hs azsignment/checking conflicts,
Output Walid Delay - Check Outputs nz After hputs are Azziened
Offzet l:l - fzzien Inputs ng After Outputs are Checked
Giobal Signals nitial Leneth of Test Benﬂ‘lDDDD ) |ns
[] PRLD (GPLD) [] GSR (FPGA .
Time Scale:
High for Tnitial: [100 | ne
[] Add Aszynchronous Signal Support
o Cand

8-9
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Source Source for: [Behavioral Simulation]

”High” ”LOW”
SYS RST 100ns 500ns

[File] - [Savel

Behavioral Simulation

counter ise — [slot_counter_th thw*] |Z”E|rzl

BB File Edit \iew Project Source Process Test Bench Simulation Window Help =& X
iDPEAG D EE DRI LL (AR LR ERE OO MEm v
BB MONY T & H( 2K H B o Sz »F 100 ¥ v
Sources for: nthesiz/Implementation — End Time: 100 500 g00 1300 1700 2100 2500
sl counter pn||  10000ns T T e T e R T AT R A
= £ %371 200e-Hg320 -l-‘| AN svs_cLK p
,._;%slot_counter = IMP (zlot_counter.vhi
AN svs_RsT 1]
¥ count]d:3] 0 (TS——— 0

B2 Sources | {5y Snapshots E Libraries

Hierarchy of =lot_counter_th:
#slot_counter

£ = & | EETNELE: | >
Processes Hierarchy ~ slot_counter_tb.tbw o = o
E]_t el i Desien Summary slot_counter = zlot_counter_th
-~
Processz "Synthesize" completed successfully
Started : "Creating Thw file".
Compiling vhdl file "C:f’suzakur’slo:_count.erf’slot_counter.vhd" in Library work.
Entity <slot_counter> compiled.
Entity <slot_counter> (Architecturs <imp>) cowpiled.
v
< I >
5 Gonzole | @Ermrs _&Warnings |pg Find in Files
Ready

8-10
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[Simulate Behavioral Model] [Properties...]
Process Properties Simulation Run Time 10000ns [OK]

E Xilinx — I[SE — G¥suzaku¥slot_counter¥top.ise — [slot_counter_tb thw] = J[E (%]
4 File Edit Miew Project Souwrce Procezz Test Bench Simulation Window Help (=& )
IDPEHS LiXREX 0w QiPLPKXHM R (N DB IO :ELRMEom v Q

EEE BUARALAL QO TACH APAPEE D« &

Sources for: | Behavioral Simulation End Time:
top 10000 ns 1DT ns SDD| ns QDD| ns 130|D ns 1?D|D ns 2100 ns 2500 ns
| || | || | | | | || | |
(= £ %321 200e-4fe320
a'n SYS_CY E Process Properties

= s lot_courter_th (zlot_counter_th thw)

UUT - glot_counter — IMP {slot_counter whd) a'n S8Y8_RJ Categary H
ax count[: 1SE Simulator Properties _ |
Property Hame Walue
Testhench Model Tareet Languaee
Use Custom Simulation Gommand File |
E‘[ﬁ Sources | wsnapshots " E Libraries | Custom Simulation Gommand File
ilation
10000ns Debugeing
Processes: pile File List 0
[ Add Existing Source Cuztcg Compile File List
M Create New Source Run fgrﬁﬁﬂ'ﬁd Ti i
Wiew Generated Test Bench Az HOL 1: Sirmulation Fun Time 10000ns|
Store
WHOL Properties
Value Range Check |

Weriloe Properties

3¢ B

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

24 Stop

Specify Search Directories for "helude

Specify 'define Macro Name and Value

Open Without Updating A~
arted : "Creating Thw fi
Comeyling vhdl file "C:/fsul s i
cunter> compiled
Entity <slot_counter irchitecture <IMP>) compi Property display level: Default
v

»‘ l Gancel ] [ #pply ] [ Help

< |
Console | @Errors || _A'u'u'arnings " ETC| Conzale " [pg Find Frrmes
Edit the properties for the hiehlighted process Time: ———

8-11
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8.7.3.
Processes View Generated Test Bench As HDL
Xilinx ISE Simulator Simulate Behavioral

Model

E Xilinx — ISE — C:¥suzaku¥slot_counter¥slot counter.ise — [Simulation]

Eile Edit Aiem Project Source Process Test Bench Simulation Window Help =& <)
DREHS 2B EED BAARLL (AR S ERE v aw v
iBE DD Y FACH 22X HE B o b= b = |00 vlns v 417 707
Sources for: | Behavioral Simulation v Now:
'.:r-ﬂslot_counter 10100 ns
= €5 xe3s1200e-412320
sys_clk 1
= s\ot_coumer_tb (zlot_counter_th.thw) UGS
UUT - slot_counter - IMP (zlot_counter vhd) M‘ Sy o
B @ count{o:3] 1
0 1 5 |t 1] count]o] 0
20 count(1] 0
20 count(2] 0
20 count(3] 1

E§ Sources | i) Snapshots IE Libraries

I Pr
Processes:
[ Add Existing Source

mwf View Generated Test Bench As HDL

[ Add Test Bench To Project
= ‘y Hilire: TSE Simulator
-] c a

< Simulate Behavioral Model
— - = e e—e——
@ g =tnilkiictarchyaSls ofloounte it 7 Design Summary slot_counter =slot_counter_tb | =S\mulat\on
L
** Failure:3imulation successful (not a failure). HNo problems detected.
User (WHDL) Code Called Simulation 3top
Simulacion stopped when executing process: sSlot_counter th.vhw:71
on line 108 in file "C:fsuzaku/slot counter/slot counter th.vhu"
1= 7
A | 5 —
e Gonsale | @)Eraors | g\ Warnines g8 Find in Files = Sim Gongole - slot_counter_th |
8-12
[ _J
sys Clk ”1” ”0”
[ _J
count u sys_rst ”"High”
[ _J
sys_clk
count|[3] sys_clk count[2] count([3] count|[1]
count|[2]

VHDL
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9.FPGA

“5 . 8 ”»
SUZAKU IP
1P
BRAM IP (opb_siloOu)
( ) 4 )
2 7 LED
v =2 927 LED )
1
7 LED 7 LED
-
7 LED 3
LED LED
91 LED )
LED
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o
o
o

@) ofo] CJ[coooo
” ”oo [J|lcoooo

)

oo

LX)

000000

OOOOOOOOOOOOO' O
0000000000000
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9.1. LED

" LED " LED
LED D1-D2-D3-D4-D1
S7010,87030,SZ130,SZ310 3.6864MHz SZ410 100MHz
LED
4 SZ010 SZ030 SZ130 SZ310 19
S7Z410 23 count(0) S7Z010 SZ030 SZ130
SZ310 219=524288 ( 7Hz) SZ410 223=8388608 (
12Hz)770” ”1”
LED
”0” ”1” ”0” ”17’
50:50
count(0) VS 1
”1”
9.1.1. LED
LED ” -9 LED ”
9.1.2.

top.vhd
[New Source...]

le_seq_blink new Source

top — IMP(top.vhd)

E Xilinx — ISE — G:¥suzaku¥le seq blink¥le_seq blink.ize — [Dezien Summary]
i File Edit Yiew Project Source Process Window Help

NDAHSP LR BUYAANE(ND AR DE O MG

Sources x T FPGA Design Summary ~

Project File:

Module Mame
Tareet Devici
Product Vers

i Mew Source..
Add Source... Ihe
Add Copy of Source..  Shift+lns
Set az Top Module

[ Report Hame
Remaove Messazes Synthesiz Fepo
Move to Library.. =] Translation Rep

ute Meszages Map Report

@P Open 0 ap Fepor
ESOEET Place and Foute
Toeele Paths cages Static Timine R

Biteen Report

=8 Sources Properties..

[ 5ynthesis Report

Processes:

M Add Exigting Source
[ Greate Mew Source
o View Degign Summary

[} Tranzlation Feport

[ Map Report

[} Place and Route Report
[)&tatic Timing Report

9-2 New Source
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[VHDL Module]

New Source Wizard

E New Source Wizard — Select Source Type

[File namel]

le_seq_blink

EMM File
7 IP Coregen & Architecture Wizard)

[P]WHOL Package
[ VHOL Test Bench
| Embedded Processar

Eile name:

le_seqblink| 4| le_seq_blink

Location:

|O:¥suzaku¥ le_zeq_blink | g

#dd to project

< Back Mesxt > l l Cancel

9-3 New Source

top — IMP(top.vhd)

‘DRHS &0 &

Sources for: | Synthesis/Implementation

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

[Add Copy of Source...]

%, File Edit Miew Project Source Procesz Window Help

P EEEAL N AR XDE oo N
X

=] le_seq blirk

= £ #cids] 200e-41e320
Ie Pk - IMP (e_zeq_blink vhd?
" — IMP Ctopvhd)

ETNGOUrCes o] Shapshots

Processes:

|E Librarie:

Properties..

% FPGA Design Summary fad
Y| | Design Overview Project File:
(/] Summary _ Module Name
) .Propertles. Tareet Devic
[ Timire ints
- Product Vers
© Mew Source..

Add Source.
& y

Set az Top Module e BRI

Svnthesziz Fepc

RB N
Demove Tranzlation Feg
Move to Library.. Map Report
Open Place and Fout

Static Timine F
Bitgen Report

Toeele Paths

[ 5wmthes; Diort
anzlation Feport

™ Add Existing Source
M Create Mew Source
o Miew Design Summary

‘ﬁ‘ Deszien Ltilities

ﬁ‘ Uzer Conztraints

P2 Swnthesize - X3T

9-4

[ Map Report
[ Place and Route Report
[ 5tatic Timine Report

. = H ju) 4

Praject Properties

Enable Enhanced Design Summary
[#l Cwzkla Marrszs Filbarime
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slot_counter.vhd
[OK] slot_counter.vhd

E Addine S5ource Files. .

The following allows vou to see the status of the source files being added to the project, and allows wou
to zpecify the Dezien Wiew aszociation for zources which are successfully added to the project.

Dezien Unit fzsociation

zlot_counter vhd
zlot_counter IMP |(Synthesis/Imp + Simulation W

‘“b ’ Cancel ] ’ Help

9-5
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9.1.2.1. le_seq_blink.vhd
LED
Check Syntax

le_seq_blink-IMP(le_seq_blink.vhd)

9-1 LED le_seq_blink.vhd

library I1EEE;

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; --

SYS_RST : in STD_LOGIC; --

le_timing - in STD LOGIC; -- LED

le : out STD LOGIC VECTOR(O to 3) -- LED
)

end’le_seq_blink;

architecture IMP of le_seqg blink is

signal le_w : STD_LOGIC_VECTOR(O to 3); -- LED
signal le_tim - STD LOGIC; -- LED
signal le_tim_reg : STD LOGIC; -- LED

begin

process(SYS CLK) --
begin
if SYS CLK"event and SYS CLK = "1" then --
if SYS_ RST = "1 then --
le_tim_reg <= "0%; --
else
le_tim_reg <= le_timing; --1
end if;
end if;
end process;

le_tim <= le_timing and (not le_tim_reg); --

process(SYS_CLK) --
begin
if SYS CLK"event and SYS_CLK = "1" then --
if SYS_ RST = "1 then --

le_ w <= "0001"; -- D1
else
if le_tim = "1" then -- 71’
le w <= le w(1 to 3) & le_ w(0); --1bit
end if;
end if;
end if;

end process;
le <= le_w; —-

end IMP;
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SUZAKU
9.1.2.2. top.vhd
top.vhd slot_counter led_seq_blink
4
LED
4
top-IMP(top.vhd) Synthesize

top-IMP(top.vhd)

[Set as Top Modulel

Sources

Sources for: | Synthesiz/Implementation bl

1=]le_seq_blink
= £ xcie] 200e-4fe320

S Mew Source..

) Add Source..
[uleseablick D fid ooy of Source.. Shiftins

Ihs

[topuct Gapus Set as Top Module
Bemove
Mowve to Library..
[ Open
Togele Paths
Properties..
Eng Sources | {5 Snapshots IE Libraries
9-6
9-2 LED top.vhd
library I1EEE;
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 —- ( D)
- C_CNT_WIDTH : integer = 19 -- (Sz410 23)

):

Port (

SYS_CLK : in STD_LOGIC; --

SYS_RST : in STD_LOGIC; --

nLE : out STD LOGIC_VECTOR(O to 3) --

)!
end top;

architecture IMP of top is

LED

signal count : STD LOGIC VECTOR(O to C_CNT_WIDTH-1);

signal le : STD_LOGIC VECTOR(O to 3); --

component slot_counter
generic (
C_CNT_WIDTH : integer := C_CNT_WIDTH --
);
Port (
SYS CLK : in STD LOGIC; --
SYS_RST : in STD_LOGIC; --

);

LED

count : out STD LOGIC VECTOR(O to C_CNT_WIDTH-1) --
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end component;

component le_seq_blink

Port (
SYS_CLK : in STD _LOGIC; --
SYS_RST : in STD LOGIC; --
le_timing : In STD LOGIC; --

le - out STD LOGIC VECTOR(O to
E

end component;
begin

slot_counter_0 : slot_counter
Port map(

SYS CLK => SYS CLK,

SYS_RST => SYS_RST,

count => count

);

le_seq_blink_O :
Port map(
SYS_CLK => SYS_CLK,
SYS RST => SYS RST,
le_timing => count(0), --
le => le

)

le_seqg_blink

NnLE <= not le; --

end IMP;

LED

3) .- LED

9.1.2.3.

9-3 component

component
Port (

);

end component;

begin
port map
9-4 port map
Port map (
=>
)E
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9.1.3.
LED
Simulator "
[Project] - [New Source] (Test Bench WaveForm)
le_seq_blink_tb "top"
[Initial Length of Test Benchl] 10000ns

E Hew Source Wizard — fizsociate Source

|Select a source with which to associate the new source. |

zlot_counter
le_zeq_blink

[ < Back ] [ Mext > l [ Cancel

9-7
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SYS_

100ns 500ns

LED

E Xilinx — ISE — D:¥work¥xilinx¥le_seq blink¥le_seq blink.ise — [Simulation]

o=

10000ns

BE Filz Edit Wiew Froject Source Process Iest Bench Simulation Window Help B =l
DRPHI &CREED WAL (AR L0 %
BE DD F&CHALPHED. =) ¢
Sources for: | Behavioral Simulation - Now:
Blesea ik 10200 ns P T T
(= £ xc3s1 200e-41e320 @;"5\'5 ol 1
=[] le_seq blink_th (i _seq blink _tb.tbw) =
5 []LUT - top - IMP trop.vha) B sys_rst LI
slot_coumer_ﬂ - slot_courter - IMP {slot_counter.vhd) Bl le_tim 0 El H H H
[a)tz_seq blink 0 - Ie_seq blink - IMP {ie_s2q blink vhd) AN le_tirming 1 5 | | |
le_ti 1} i
E§ Sources | anapshots IDL\hrar\es Ml e ‘ ‘ |
= g le[0:3) G F] 4 8
A0 1 3
H hy of I blink _th: ~
el i (i . M el 0 L [
MSYSJS‘[ y M\E[E] 0 3—,—‘
it [0:3
o by (B g
oot w 3]
=] ‘Ieiseqiblinkﬂ le_zeq_blink IMP
a_nsy's_clk
B_“sy's_rst
v [0:3 &
a]le_tim
Mlstim reg v
< - ”< | 3 €I
P B Sim Hierarchy - le_seq blink_tb B 1 i ) .
2 Processes | ] ¥ = le_seq blink 1 i Desien Summary | BMle seqblik b | [ilton | BB Simulation | [ le_s=a blink
~
*% Failure:3imulation successful (not a failure). No problems detected. |
User (VHDL) Code Called Simulation 2top b
v
] ¥

Console QEerrs I Wamines |g6 Find in Files ‘ = Sim Gongole - le_seq blink_th

9-8

Sources [Sources for:] [Befavioral Simulation] le_seq_blink_tb Process
[Simulate Behavioral Model]
le_tim le_tim_reg le_timing le
10000ns [Simulation] - [Restart] [Simulation] - [Run for
Specified Time]
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9.1.3.1.

9-5

process(SYS_CLK)
begin
if SYS CLK"event and SYS CLK = "1 then --
if SYS RST = "1 then --
le tim_reg <= "0"; --
else
le_tim_reg <= le_timing; --1
end if;
end if;
end process;

le_tim <= le_timing and (not le_tim_reqg); --

D-FF
D Q
CLKk —
R
RST
9-9
i:sws ik 1 }E{l T UL R S
b BT N 1]
ie_fim 1 4 M M [
e fmi1g ooy 7 1 T L
Miedmee 0 R [ 1 [ L[ |

9-10
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count(0) | count(l) | count(2) | count(3)
0 0 0 0

RrlRr|Rr|FP|P|P(R[r|lo|lo|lo|lo|lo|lo|o
A I R = =1 = = I R R R =1 =) =)
R|lkr|lo|lo|r|r|lololr|k|lo|lo|lr|r|o
R|lo|lr|o|lr|lolr|lo|lr|lolr|lo|lr|lo|r

—_—

9-11
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9.1.3.2.

9-6

process(SYS_CLK) --
begin
if SYS CLK"event and SYS CLK = "1 then --
if SYS RST = "1 then --
le <= "0001";

else
if le_tim = "1° then -- ’1”
le <= le(1 to 3) & le(0); --1bit
end if;
end if;
end if;

end process;

9.133. &
& bit
9-7 bit
le <= le(1 to 3) & l1e(0);
(1 to 3) 3 to to
downto downto
”177
le(1 to 3)
0 0 0 1
le(0) le(1) le(2) le(3)
r__f_\
: 0 0 1 0
I
le(0) le(1) le(2) le(3) le(0)

9-12 bit
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Aleve. ok T[T LT
ol svs_rst 0 J_|
= le[0:3] | G e 2 h 4 W8
M e 1 5 [
I el 0 4 |
3 ie 0 1 |
M el o 4]
9-13
9.1.4.
4 "top.vhd" 19
Synthesize
9.1.5.
LED STD_LOGIC_VECTOR(O to n) to
MSB 0 MSB LSB
VHDL
NLEO nLE<3> nLE1 nLE<2> nLE2 nLE<1> nLE3 nLE<O>

Implement Design

nLE3 nLE2 nLE1 nLEO
nLE<0> nLE<1> nLE<2> nLE<3>
MSB LSB
9-14 MSB
9-1 LED
SZ010
97030 SZ130 SZ310 SZ410
SYS_CLK T9 U10 C8 Y6
SYS RST F5 D3 A8 U3
nLE<0> E11 All L13 E1
nLE<1> D11 B11 L14 F1
nLE<2> C12 Fi12 L15 F2
nLE<3> B12 E12 L16 G2
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9.1.6.
Generate Programming File bit
Configure DeviceGMPACT) iIMPACT

LED D1-D2-D3-D4-D1-

D1—D2—D3—D4—D1—---EL|ER AT

9-15 LED
9.1.7.
MicroBlaze PowerPC IBM CoreConnect CoreConnect
MSB 0 LSB 0
LED/SW LSB
0
VHDL IBM CoreConnect MSB 0
FPGA MSB LSB
FPGA SNERT M A
P37 Ee4
MSB | D) DQ(15) D(5) MSB
(1) DQ(14) (4
(4 DA D(1)
LSB" D(15) DAO) D) LSB
“HESH DQ(Is)|  rerees DQ(0)
K20 | 4| .
EyRSAIL 0 1®
wws oo o | .
Ev IV
MSB LSB

9-16 CoreConnect
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9.2. 7 LED
7 LED 7 LED
7 LED
9.2.1.
LED/SW 4 0 F
1kQ 3.3V
”High” 9 ”LOW”(“O”) 2 10_1 2
+3.3V
§ 1kQ
F9
nCODE(0)
E9
nCODE(1)
FPGA Al10
nCODE(2)
J1
NCODE(3)
nCODEO nCODE2
nCODE1 nCODE3
SW
9-17
9-2 ( )
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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9.2.2.7 LED
7 LED A~G
" 937 LED ( )
A
o
F G =]
O
77—\ O
D (b=
9-18
9-3 7 LED ( )
DP(SEG7) | G(SEG6) | F(SEG5) | E(SEG4) | D(SEG3) | C(SEG2) | B(SEG1) | A(SEGO)
0 0 0 1 1 1 1 1 1
1 0 0 0 0 0 1 1 0
% 0 1 0 1 1 0 1 1
3 0 1 0 0 1 1 1 1
4 0 1 1 0 0 1 1 0
5 0 1 1 0 1 1 0 1
6 0 1 1 1 1 1 0 1
7 0 0 1 0 0 1 1 1
8 0 1 1 1 1 1 1 1
9 0 1 1 0 1 1 1 1
A 0 1 1 1 0 1 1 1
B 0 1 1 1 1 1 0 0
C 0 0 1 1 1 0 0 1
D 0 1 0 1 1 1 1 0
E 0 1 1 1 1 0 0 1
F 0 1 1 1 0 0 0 1
LED/SW 7 LED 3 Q1 “Low” LED Q2 “Low”
LED2 Q3 ”Low” LED3 Ql Q2 Q3 "Low”
H9‘3 2
Ql Q3 7 LED 7 LED
7 LED
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+3.3V
AN
SEL(2) Ql%
SEL(1) AMA 02 P SELO N>
SEL1
=€
SE6(T) SEGO | A "X Ay
¢ A
e XX
SEG(6) %@%Lnﬁ W ‘¢
—ie— ||
SEG(5) SEG2 C \I : B K ®
FPGA C\| : Y
SEG D ) ¢ j<¢ *
SEC(4) >0 —i¢— D\\ W
SEG(3) WLﬁﬁ E\\ "l e
r— X
SEG(2) SEG L?;_. T "¢
ULN2803 F )
kX i< |
SEG(1) SIS G I— G\\ F: T
SEG(0) Wiﬁ_ DP\\ ° 14—
e[| L n
P 14
J_ LED3 —
- LEDL
9-19 7 LED
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9.2.3.

seg7_decoder new Source top.vhd
top — IMP(top.vhd) [New Source...] seg7_decoder.vhd

9.2.3.1. seg7_decoder.vhd
7 LED seg7_decoder-
IMP(seg7_decoder.vhd) Check Syntax

9-8 7 LED (seg7_decoder.vhd)

library I1EEE;
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(O to 7); --7 LED
seg_data : in STD LOGIC VECTOR(O to 3) --4bit
)-

end’se97_decoder;

architecture IMP of seg7_decoder is

begin
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"; --b
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 X,Z,U
end case;
end process;
end IMP;
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9.2.3.2. case
case " 98 7
when others => SEG <= ""XXXXXXXX"

LED (seg7_decoder.vhd)"
std_logic_vector '0' '1' X Y g
XXXXXXXX ( )
9-9 case

case is
when =>
when others =>
end case;

9.2.3.3. top.vhd

top.vhd seg7_decoder top-IMP(top.vhd)
Synthesize
top-IMP(top.vhd) [Set as Top Module]
top.vhd
910 7 LED top.vhd
library I1EEE;
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(O to 3); --
SEG : out STD_LOGIC_VECTOR(O to 7); --7 LED
nSEL : out STD LOGIC VECTOR(O to 2) --7 LED
)
end top;

architecture IMP of top is
signal code :

STD_LOGIC_VECTOR(O to 3); --

signal sel : STD LOGIC_VECTOR(O to 2); --7 LED
component seg7_decoder
Port (
SEG : out STD_LOGIC VECTOR(O to 7); --7 LED
seg_data : in STD _LOGIC VECTOR(O to 3) --4bit
)
end component;
begin
seg7_decoder_0 : seg7_decoder
Port map(
SEG => SEG,
seg_data => code
)
sel <= "001"; --7 LED1

nSEL <= not sel; --
code <= not nCODE; --

end IMP;
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9.2.4.
"8.7 ISE Simulator "
[Project] — [New Sourcel (Test Bench WaveForm)
seg7_decoder_tb "top"
[Initial Length of Test Bench] 2000ns
nCODE Set Value
[Pattern Wizard] Pattern Wizard
Pattern Type [Count Down] Number of Cycle [16] Initial Value [15] Terminal Value
[0] Decrement By [1] Count Every [1] [OK] 15 0
End Time:
2000 ns SIJ|nS| | |25D|”5| | |450|n5| | |559|”5| | |850| nS| | 1IDE|DnEi | TESID ”Ei | 1|45|D nS| | 1|55|D ”Ei | 1|E
E @A nCODE[®3] | 0 (15X14f13X12X11X1DX9X8 I ER DR TR ED R i
ANnCoODED | 0 |
AinCODEM] | O | | |
Bncober 0 T | B B B I BB EEEBN
B nCODER | 0 = = [ = T B e ]
& gl SEGIT) o 4 0
& gl nSELID:2) 0 { / 0

E 0
EE Set Value El

Enter the desired unzigned decimal wal

¢ Pattern Wizard P

[ (0] 8 ] [ Cancel ]

9-21 Pattern Wizard

& Pattern Wizard
Count Down [

mLattern Information

Pattern Type | Gount Down % | Mumber of Cycle 16 <=

Radix
() Binary (&) Decimal () Hexadecimal

Pattern Parameters

Ihitial Value: Decrement Bly:

15 1 1
i
Terminal Value: 7 2 ¥ 7 ) Count Every:
III' g e 1
q QK )[ Cancel ] [ Help ]

9-22 Pattern Wizard
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Sources [Sources for:] [Befavioral Simulation] seg7_decoder_tb
Process [Simulate Behavioral Modell

nCODE top.vhd code
code [Simulation]
~ [Restart] [Simulation] - [Run All]
7 LED

Decimal
Hexadecimal
" 9_2 ( )u " 9_3 7 LED ( )u

[ Xilinx - ISE — D:¥work¥xilinx¥see7_decorder¥see?_decarder.ise — [Simulation] =113
% File Edit View Project Sowrce Process Test Bench Simulation Window Help [T
ORAHS LE AR @RS AN LR BB oo dakea v BA TV FACH PPN HED . b E 0 v v

chavioral Gimulation Now:
I 2000 ns |D ns ano suul ns uluu 1au‘u ns 2001
L % | | | | | | | | | | | | | | |
L )
E ﬂt e — || = Bnoodein3) - ano Zoom In
Jsee7 decorder th ee? decorder thibw) ) | z
2 ncode(o] 0

G R T T— " [ Zoom Qut

B ncode[1] 0 —|—|—|— Zoom Full View

3 ncode[2] 0 | | ] | Add Measure
o |0 | |1 |1 [ [ | | | [ | | [ [ | M
G Delete
= 3 codel0:3] [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
Decimal (Gigned)
gcode[ﬂ] ! Decimal (Lnsigned
code[l] 1 H imal
| | 3 code(2]
\E;n.’s | oy Snapshat: Lib = N codel3
aurces napshats braries
[ s b £ @ sealn:7)
S E seam
| Hierarchy of see? decorder i M seaii]
= qsee? decorder tb see7 decorder th testhench arch
Bincode 3] Heeatz
Bsez 07 2 sear3
Binsel 021 B segl)
= UUT top MP 2 seoE)
Pineode 3] M seat
Qis=e D7) .
— sel7]

a code[0:3] et
Qe s o) T | code 0 seg 00111111

‘S_ — — _Z ( 200 ¥
ft Processes | BB Sim Hisrarchy - see?_decorder th

¥ Desien Summary | MMsee? decordert. | BB Simulation

9-23
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9.2.5.
STD_LOGIC_VECTOR(O to n) MSB 0
nCODEO nCODE<3> nCODE1l
NnCODE<2> nCODE2 nCODE<1> nCODE3 nCODE<O0>
Implement Design

9-4 LED
SZ010
37030 SZ130 SZ310 S7Z410

nCODE<0> C8 J1 J16 H5
nCODE<1> A9 F9 J15 E2
nCODE<2> Al2 E9 J14 D2
nCODE<3> C10 A10 J13 U9

SEG<0> C5 L5 Fi15 P1

SEG<1> B5 L6 Fie 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 H14 M3

nSEL<2> B7 K3 H15 M4

9.2.6.
Generate Programming File bit
Configure DeviceGQMPACT) iIMPACT

LED

9-24 LED
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9.3.
3 7 LED
7 LED
7 LED 7 LED
LED3  LED2  LEDI
BT . 1 . Q2 iR
v
9-25 7 LED
9.3.1.7 LED
7 LED ?919 7 LED 7
9.3.2.
dynamic_ctrl new Source top.vhd

top — IMP(top.vhd)

top-IMP(top.vhd)
slot_counter.vhd seg7_decoder.vhd

top-IMP(top.vhd)

9.3.2.1. dynamic_ctrl.vhd

Check Syntax
9-11

[New Source...] dynamic_ctrl.vhd

[Add Copy of Source...]

[Set as Top Module] top.vhd

dynmic_ctrl-IMP(dynamic_ctrl.vhd)

(dynamic_ctrl.vhd)

library I1EEE;

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; --
SYS_RST : in STD_LOGIC; --
nSEL : out STD LOGIC VECTOR(O to 2); --7 LED

seg7_timing : in STD LOGIC; --
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seg_inl : in STD_LOGIC_VECTOR(O to 3); --7 LED1
seg_in2 : in STD LOGIC VECTOR(O to 3); --7 LED2
seg_in3 : in STD LOGIC VECTOR(O to 3); --7 LED3
seg_data : out STD LOGIC VECTOR(O to 3) --4bit

);

end dynamic_ctrl;
architecture IMP of dynamic_ctrl is

signal sel : STD LOGIC VECTOR(O to 2); --7 LED
signal seg7_tim : STD LOGIC; --
signal seg7_tim_reg : STD LOGIC; --1

begin
process(SYS_CLK)
begin
if SYS CLK"event and SYS_CLK = "1 then --
if SYS_RST = "1° then --
seg7_tim_reg <= "0"; --
else
seg7_tim_reg <= seg7_timing; --
end if;
end if;
end process;

seg7_tim <= seg7_timing and (not seg7_tim_reg); --

process(SYS_CLK) --
begin
if SYS CLK"event and SYS_CLK = "1" then --
if SYS_ RST = "1 then --

sel <= "001"; -- LED
else
if seg7 _tim = "1" then --7 71’
sel <= sel(1 to 2) & sel(0); --1bit
end if;
end if;
end if;

end process;

seg_data <= seg_inl when sel = "001" else seg_in2 when sel = "010" else seg in3;
nSEL <= not sel; --

end IMP;
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9.3.2.2. top.vhd

1kHz 7 LED 8
top.vhd slot_counter seg7_decoder dynamic_ctrl
top-IMP(top.vhd) Synthesize
9-12 top.vhd

library I1EEE;

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 -- (Sz410 23)
E
Port (
SYS_CLK : in STD_LOGIC; --
SYS _RST : in STD LOGIC; --

nSEL : out STD_LOGIC VECTOR(O to 2); --7 LED
SEG : out STD LOGIC VECTOR(O to 7) --7 LED
R
end top;
architecture IMP of top is
signal seg inl1 : STD LOGIC VECTOR(O to 3); --7 LED1
signal seg _in2 : STD_LOGIC VECTOR(O to 3); --7 LED2
signal seg In3 : STD LOGIC VECTOR(O to 3); --7 LED3

signal seg data : STD LOGIC VECTOR(O to 3); --4bit
signal count : STD LOGIC VECTOR(O to C_CNT_WIDTH-1); --

component slot_counter

generic (
C_CNT_WIDTH : integer := C_CNT_WIDTH --
E
Port (

SYS _CLK : in STD LOGIC; --

SYS_RST : in STD_LOGIC; --

count : out STD LOGIC VECTOR(O to C_CNT_WIDTH-1) --
E

end component;

component dynamic_ctrl
Port (
SYS_CLK : in STD_LOGIC; --
SYS_RST : in STD LOGIC; --

NnSEL : out STD_LOGIC_VECTOR(O to 2); --7 LED
seg7_timing : in STD LOGIC; --

seg_inl : in STD_LOGIC_VECTOR(O to 3); --7 LED1
seg_in2 : in STD LOGIC VECTOR(O to 3); --7 LED2
seg_in3 : in STD LOGIC_VECTOR(O to 3); --7 LED3
seg_data : out STD LOGIC VECTOR(O to 3) --4bit

);

end component;

component seg7_decoder
Port (
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SEG : out STD_LOGIC_VECTOR(O to 7); --7 LED
seg_data : in STD _LOGIC VECTOR(O to 3) --4bit
):

end component;

begin
slot_counter_O0 : slot _counter
Port map(
SYS CLK => SYS CLK,
SYS_RST => SYS_RST,
count => count

)

dynamic_ctrl_0O : dynamic_ctrl
Port map(
SYS_CLK => SYS_CLK,
SYS_RST => SYS_RST,
nSEL => nSEL,
seg7_timing => count(8), --8
seg_inl => seg_inl,
seg_in2 => seg_in2,
seg_in3 => seg_in3,
seg_data => seg_data

)
seg7_decoder_0 : seg7_decoder
Port map(
SEG => SEG,
seg_data => seg_data
)
seg_inl <= "0000"; --0
seg_in2 <= "0001"; --1
seg_in3 <= "0011"; --3
end IMP;

141 EDK



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

9.3.3.
"8.7 ISE Simulator "
12
Now:

10200 ns 0ng ZEI|4EI 4080 ng 61‘20 8160 ng 10200

A syvs_cik 1 JUUUUUUUUUUUUUUUU

&l sys_rst i] J—|
@ nsel0:2) 3he [ 3h6 b 3h5 0 3h3 4 Ih
# B segl07] ghaF [ 2haF b4 Shi6 W 2haF o e
F @seq_in1[03]  4h0 4hi

Bseo_in2:3  #h1
Bleeg_inam:a]  4h3
= B seo_dataln:3]  4ho [ 40 41 4h3 #ho
[ @i count[0:1 8]

9-26
9.3.4.
“ 21 » 2 9.9 »
CD-ROM
"¥suzaku-starter-kit¥fpga” ”dynamic_ctrl.zip” “top.uct”
Implement Design

9.3.5.

Generate Programming File bit

Configure DeviceGQMPACT) iIMPACT

7 LED 73" ”1” ”0”

HAFIYD R T
HFENRRSNET

9-27
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10. EDK

SUZAKU EDK(Embedded Development Kit) SUZAKU
EDK EDK Xilinx
GUI
IP Intellectual Property
C ISE
BRAM
EDK EDK EDK
EDK
EDK
7aI1H o
e
Y ) i
Ao UIIIIPR PPV
l | STSUER
FYMIRMER
]
( + ISEV—=)) \
ISR (XST)
v vy
EDKTH 575053 . FRITRAELD
HEEETOTVBONERLET, AVFYAYTF—YaY 7IVT= VAR
TROBE. F1TIVERETITVD
£23TY, l
EyrI71IL
WA
A/
71:153;5;74» >
l T |-—
Iv724¥ab—vay
\_ J

FIM 2

10-1 EDK
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10.1. BSB MicroBlaze & PowerPC(ISE/EDKS8.1i~ISE/EDK9.1i)
ISE/EDK9.2i
EDK EDK BSB(Base
System Builder) BSB
BSB Hello SUZAKU
OPB
I-LMB I-OPB
- -
BRAM ?;’FS MicroBlaze Dl opﬁitliART - @izg"_c,\-
D-LMB D-OPB
o - ——
10-2 Hello SUZAKU (MicroBlaze)
PLB OPB
I-PLB OPB UART RS232C
> e (YT suu—n
PowerPC405
D-PLB
-—p PLB2
- oo >
BRAM |<—p
10-3 Hello SUZAKU (PowerPC)
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10.1.1. BSB

Platform Studio Platform Studio
¥bin¥nt¥_xps.exe" [
[Xilinx Platform Studio x.xi] - [Xilinx Platform Studio]

"EDK
1-1

[Base System Builder wizard]
[File] - [New Project...]

e Xilinx Platform Studio

Create new or open exizting project

X e
W,

BSE

(@)Ease Syztem Builder wizard recommended? |

[OKI

| Browsze for More Projects..

Browse installed EDK examples projects! here

e ———

(@) Cancel

10-4 BSB

"C:¥suzaku¥sz***¥gystem.xmp

[OKI]

¢ Greate Mew XPS Project using BSB Wizard

Mew project
Project file

n(*** )

&

|G:,-’su2aku,-’sz'l IS eystemxmp

fidvanced options fptional: F1 for helps
[] Use Repository paths

)

| Bromse ..

=

10-5 BSB
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Welcome to the Base System Builder

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

Fleaze begin by zelecting one of the following options:

would like to create a new design

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

| Bromze..

< Back Mext > Cancel

10-6
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[T would like to create a system
for a custom board] [Next]

« Base System Builder — Select Board

Select a tareet development board:

Select board

() Twould like to create a system for the following development board

Bioard wendor:

|
Bioard name: | |
|

Board revizion:

Mote: Wizit the vendor webzite for additional board support materials.

Wendor's Webzite Contact Info
Download Third Party Board Definition Files

would like to create a svstem for a custom board

Board description

Thiz aption allows wou to rapidly and easily create a base or starter design that does
not require a specific tareet board. Using this option, vou must specify the FPGA
device you will be uzing and external memories and IO devices that are on wour
board. Supported devices include DOR and SDRAM memory controllers, 104100
Ethernet, GPID, and zerial devices such as UARTs OC, and SPL The generated svatem
can be uzed to run =imulationz. If vou would like to download this syvstem onto wour

hardware, wau will have to add the FPGA pin location constraints into the eenerated
UCF file.

e

e (o )

10-7
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FPGA FPGA SUZAKU
S7010,57030,SZ130 CPU MicroBlaze SZ310
[Next]

S7Z010 | SZ030 S7130 S7310 SZ410
Architecture spartan3 spartan3e virtex2p virtex
Device xc3s400 | xc3s1000 | xc3s1200e xc2vp4 xc4vfx12
Package ft256 fg320 fg256 sf363
Speed grade 4 5 10

¢ Base System Builder — Select Processor

The board wou =elected haz the following FPGE dewvice:
Architecture: Device:

| [xc3e1200e

Package:

w| | fe320

Speed grade:

v]

zpartande

Select the processor vou would like to uze in thiz design:
Processors

@ ictoBlaze
awerF‘O |
Wrted
bNthis device
-
SZ310, SZ410

PowerPC
[Ethernet )

Processaor description

The MicroBlaze(Th) 32-bit soft processor is a RISC-based enging with a 32 register
by 32 bit LUT RAM-bazed Regizter File, with separate instructions for data and
memory access. [t supports both on—chip BlockRAM and/or external memory. &ll

peripherals are implemented on the FPGA fabric and operate off the on—chip peripheral
bus WOPE).

—
< Back S Hext » P Cancel
10-8 FPGA
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MicroBlaze PowerPC
10.1.1.1. MicroBlaze

S7010 SZ030 SZ130 SZ310 3.6864MHz Reference clock frequency 3.6864MHz

Processor-Bus clock frequence  SUZAKU 51.61MHz

( SZ010 )

SZ410 100MHz Reference clock frequency 100MHz Processor-Bus clock
frequence 87.5MHz

Reset polarity  Active High No debug

[Next]

x Base System Builder — Confieure MicroBlaze

Micro3laze

Swztem wide zettings

Reference clock frequency: Processor-Bus clock SZOlO: SZ030, SZlSO,SZSlO

frequency: 51.61MHz

Enzure tH&t wour board ig configured for the specifed fregus 87.5MHz

Rezet polarit Active HIGH K3

Prucesso; enfie™ §7010, SZ030, SZ130,SZ310
DESIS 17 3.6864MHz
) On-chip HAW S7410

O MO with /% 100MHz

D debug

| Local memary

Data and hetruction:

{ze BRAM)
Microsiaze
g2 KB “
I
Cache zetup
(%) Mo Cache () Enable cache link

[] Enable floating point unit (EPLD

P ——

< Back S Mext > ) Cancel

10-9 MicroBlaze
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10.1.1.2. PowerPC (sz310 ] sza10]

S7310 3.6864MHz Reference clock frequency 3.6864MHz

Processor-Bus clock frequence  29.49MHz Bus clock frequency  29.49MHz
SZ410 100MHz Reference clock frequency 100MHz
Processor-Bus clock frequence  300MHz Bus clock frequency  100MHz
Reset polarity  Active High No debug
[Next]

«~» Base System Builder - Configure PowerPG

|2E| % Base System Builder — Gonfieure PowerPG

L~ e
~
PowerPC PowerP?
Syztem wide zettines Syt it e
Reference clock Processor clock
P rip— Bus clock frequency: %:;ﬂ::c?; clock %reoqcais:;;: clock B elleh fimauEne
@6854 > | MH([EQ 19 )vl mHC 2049 D | MHz CEUD ) | MH@DD o )‘ mHLT 10000 MHz
Enzure that your board is configured for the specifed frequency.

Ensure that your board is configured for the specifed frequency.
Beset polarity: 3

Beset polarity:

Proceszor configuration

Processor configuration
Debug IF Debue 1/1
e I'F
(O FPGA JTAG O FPGA JTAG
) GPU debug user pins anly () GPU debue user pins only
() GPU debug and trace pins

() GPU debug and trace pins
ﬂ debug

o debug
COin-chip memary (O}
|

On-chip memary DG}
(ze BRAM) | {Uze BRAM)
Data: Data:
PowerPC™ PowerPC™|—
Instruction: Instruction:
: |
Cache zetup Cache setup
[] Enable [] Enable
For optimal performance, enable burst andsor

cacheling on memory

For optimal performance, enable burst and/for
cacheline on memary

Enahle floating paint unit (EPL (7]

| S7310 |

| s7410 |

—
(oo oo ) (o

g
[ More Info ]

e (w0 )

10-10 PowerPC

150 CPU



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2
/0 UART [Add Device]
Add Device IO Interface Type [UART] [OK]

w Base System Builder — Gonfigure 10 Interfaces

Click the " Add Device™ button to specify an external memory or ID device that will be on
vour development board.
~
(| Add Device.. |}
S ———™
10 devices

~ Add Device

Select an LD device or external memary that is on
vour development board

Device: | R52a2 vl

e ——

‘“) Cance|

< Back “ Mext = ] [ Cancel

10-11 /O
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UART

Baudrate [115200]

Use Parity

« Base System Builder — Confieure IO Interfaces

Click the “Add Device® button to specify an external memary aor I0 device that will be on
wour development board.

I devices

fAdd Device..

Femove

Data Sheet

RE&32
Feripheral: | OPB UARTLITE v|
MHum Data Bits:
Baudrate:
Parity Twpe: DD »
ze Parity | 115200

[ U=e interrupt

e —

e (w0 )

10-12 T/O
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Base System Builder - fidd Internal Peripherals

[Next]

Base System Builder — Add Internal Pe

Add other peripherals that do not interact with off-chip components. Use the
"“#dd Peripheral” button to select from the list of available peripheralz

If you do not wish to add any non-10 peripherals, click the ™ Mext” button.

Add Peripheral..

Peripheralz

MicroBlaze

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

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

Add Peripheral

Peripherals

plo_bram_if_cntlr_1
Peripheral PLE BERAM IF CMTLR

Memory size: |16 KB+

Data Sheet

PowerPC

[ More Info

e ooy ) (o

10-13
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[Next]

« Base System Builder — Software Setup

Devicez to uze az ztandard input and standard output

STDOUT: | R5232 v

Sample application zelection

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

[] Memory test

Hlustrate swystem aliveness and perform a basic read/write test to each memary in
wour svstem

[ ] Peripheral selttest

Ferform a simple self-test for each peripheral in vour system.

e

o (0 ) [

10-14
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PowerPC BRAM Base Addr
0xFFFFC000 [Generate]

«x Base System Builder — System Created

Below iz a summary of the gvetem wou have created. Pleage review the information below, If
it iz correct, hit <Generate’ to enter the information into the XPS data baze and generate the
avstem files. Otherwize return to the previous page to make corrections.

Proceszor: Microblaze

Syetem clock frequency: 51600500 MHz
Debue interface: Mo Debue

On Chip Memory : 8 KB

The addrezs maps below have been automatically azsigned. You can modify them using
the editing features of XP5.

LMB Bus : LME_VY10 Inet name: ilmb Attached Gomponents:
Core Hame Instance Mame Base Addr High Addr
ltmb_bram_if_cntl ilmb_chtlr Ox00000000 0x00001 FFF

LMB Bus : LMB_V10 Inst name: dimb Attached Components:
Gore Hame Instance Hame Baze Addr Hieh Addr
Imb_bram_if_chtlr dimb_cntle Oac00000000 Q00001 FFF

OPB Bus : OPB Y20 Inst. name: mb opb Attached Components:

Gore Hame Instance Mame Base Addr Hieh Addr
opb_uartlite Rz (40600000 (d060FFFF
g 0 T

R )

10-15 (MicroBlaze)
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w Base System Builder — System Created

Below iz a summary of the svstem wvou have created. Pleaze review the information below, If
it iz correct, hit <Generate> to enter the information into the XPS data baze and generate the
zystem files. Otherwize return to the previous page to make corrections.

Processzor: PPC 405

Procezsor clock frequency: 234971200 MHz
Buz clock frequency: 294971200 MHz
Debug interface: Mo Debue

On Chip Memory @ 16 KB

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

PLB Bus : PLB_V34 Inst name: plb Attached Gomponents:

Core Name Instance Name Basze Addr High Addr
plbZopb_bridee plbZopb_C_RMGO_B AS|Dxpdd 0x4060FFFF
plb_bram_if_cntlr plb_bram_if_cntlr_1 J=FFFFCO00 0xFFFFFFFF

OPB Bus : OPB_ V20 Inst. name: opb Attached Components:

Gore Name Instance Name Base Addr High Addr
opb_uartlite 5232 40600000 0x4060FFFF

< Back F Generate ) Cancel

10-16 (PowerPC)
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[Finish]

Baze System Builder — Fi

The Base Swstem Builder has successfully generated wour
embedded zvstem!

Click the Finizh button to return to ¥PS to compile wour
hardware svstem and zoftmare
applicatian.

iCzuzakudsz] A0¥svstem mhs
Ci¥suzaku¥zz] J0¥data¥svstemuct
Ci¥suzaku¥zz] d0¥etc¥fast_runtime.opt
Cr¥zuzaku¥sz1 I¥etc¥download.cmd
C¥ouzaku¥zz] A0¥zvatem mes
C¥ouzaku¥zz] A0¥zvatemxmp

Save settings file:
Ci¥zuzaku¥sz] 30¥svstembsb

The zettines file containg all the uzer's selections and inputz in the wizard session, [t
can be loaded in a future wizard session.

e
<Eau:ks Finish )| Gancel

10-17
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[Start using Platform Studiol [OK]

The Mext Step

hat would you like to do next?

() Configure drivers and libraries (Software Flatform)
) Download the desien to the board and test it

() Edit the test application generated by BSB

(%) i5tart uzing Platform Studio )

[[] Remember my zelection and dan't show this again

- K=m

10-18 XPS

o Xilinx Platform Studio - C:/suzaku/szl130/system.xmp — [System Assembly Viewl]

Fil= Edit “iew Project Hardware Software Device Configuration Debue Simulation Window Help
" BE0OR:DPEL GRE D BRMNBIBER AME %
iPwec W & 10w 2 i [E X

1=

i Filters
IF Cataloe " Project | fipplications oLL © () Bus Interface () Ports () Addresses  |EjeConnection Filters
Saftware Projects PMM | Mame Bus Connection | IP Twpe IF “ergion
icati i BB B @ microblaze 0 microblaze 400k
[ ]Add Softwjare Application Project.. N Bt - ke B
@Default: microblaze_0_bootloop ) - o

s@»dlimb Imb_10 1.00.a
<@ mb_opb opb_v20 1100
<dimb_cntlr Imb_bram_if_cntle 1.000
s@ilmb_chtl Imb_bram_if_chtle 1.000
@ RE232 opb_uartlite 1.00k
<&|mb_bram bram_block 1.00.a
«@dcm ) dem_module 1.00.a

mDefault: microblaze 0_xmdztub

[ B B

| [Platform Studio] | [ System Assembly Viewl

< | =
Y Output | Warnings || Errors |

10-19 XPS
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10.1.2. XPS
10.1.2.1. DCM @ sz130 [ sz310 ]
DCM) SUZAKU 3.6864MHz 14 51.6096MHz
(PowerPC 29.49MHz) CLKO
CLKFB CLKFX
Ports dem_0
CLKO CLKFB Net = [No
Connection]
No Connection Tips
& Filters
© O Bus Interface Purts () Addresses ['%v Filters (Applied) ][q},g, fidd External Port
MHame e Direction | CGlazz | Sensitivity  Fange | Frequency | Reset Pol IP Twpe IP Verzion

» hal Portz
s microblaze
»ilmb
<@dimb
«»mb_opb
sdImb_cntlr
ailmb_cntlr
s R5232
w@|mb_bram
wadom

RST

GLEKIM

Ports

[0 ] ]

net_end I
dom clk s 1 GLK
GLKFB

PSEM o Connection

PSINGDEG Mo Connection I

No Connection

PSCLE Mo Connection I
DSsEN o Cionnection
GLED Mo Connection O GLE
GLE90 Mo Connection O GLK
GLK180 Mo Connection O GLK
GLE270 Mo Connection O GLK
CLEDW Mo Connection O GLK
GLEZ2X Mo Connection O GLK
CLE2¥180 Mo Connection O GLK
GLEFX zvs clk_s 8] GLK
CLEFX180 Mo Connection O GLK
STATUS Mo Connection O [r0]
LOCKED dem_0_lock 0
PSDOME Mo Connection O
<
10-20 DCM

microblaze 4000
Imb_w10 100a
lmb_w10 100a
opb_w2l 110

Imb_bram_if_chntlr 1000
Imb_bram_if_cntlr 1.00b

opb_uartlite 1006
bram_block 100a
dom_module 100a
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/‘ TIPS 15 DCM

DCM (DLL) (DFS) (Phase Shifter)
4
DLL
2 1/4
DFS 2
Phase Shifter CLKIN
DCM
DCM
DLL
&Ko
CLKIN CLK180 DLL®
Delay s Output 8t§%)7(0 Hee
CLKFB CLK2X180
CLKDV
CLKFX
CLKIN DFS DFSO)
CLKFX180 HRE
10-21 DCM
3.6864MHz 14 51.6096MHz(PowerPC 29.49MHz) DFS
DLL DFS  CLKIN
CLKO DLL DLL 3.6864MHz
CLKO CLKFB No Connection
10-1
SZ010 | 57030 S7130 S7310
DLL(MHz) 18~280 5~200 24~180
DFS(MHz) 1~280 0.2~333 1~210
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10.1.2.2.
External Ports fpga_0_RS232_req_to_send_pin
Delete External Port

= Filters

|

{;"{:) Bus Interface (%) Portz () Addreszes [Eﬁv@nnnectiun Filters ”'{I'ﬂ' #dd External Part

Direction  Glazs  Senszitivity  Fanee

Mame
[=J- = External Port

an

fora 3 AXEIE AN piT fpea_0_R5232_ R Delete External Port )
foga, 0 RSZ3L TX pir fpea I RS232 TH \
sys ol pre dom_clk =
sy3 =t onT sys st s Hide Selection
w mcrotlane
R FITTEY
& cilrrdy
S Tl
o cilrrdy cirtle
[F]- s Flmr el
10-22 RS232
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Project UCF File: data/system.ucf
sys_clk_pin sys_rst_pin fpga_0_RS232_RX pin fpga_0_RS232_TX_pin
[File] - [Save]
10-2 (system.ucf)
SZ010
S7130 SZ310 S7410
S7030

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 A13 C9 U4
- Xilinx Platform Studio — G:fsuzaku/sz130fsystem xmp — [system ucf*]

File Edit Miew Project Hardware Software Device Configuration Debug Simulation MWindow Help =[] X}
AN el RNRMBER AR RN ODPEL i P A B &
R BRIEE €= S22 43K OK
Proiect Information frea 1

A Froject | Dpplications | IP Catalog 2  ## This system.ucf file is generated by Base System Builder based on
o 3 ## settings in the selected Xilinx Board Definition file. Please add
ok 0”? . 3 ## user constraints to this file based on customer design specificat
=-Project Files 5
MHS File: svstem.mhs 5
. = el 7 Net oys_clk pin LOC=U10 | IOSTANDARD = LVCMOS33
8 HMet oys_rot pin LOC=D3 | IOSTANDARD - LVCHMOS33 ;
! UL AL dovinload 9  ## System level constraints
Implementation Options Fils: etc/fast 10  Met sys clk pin TNM NET = sys clk pin:
Biteen Options File: eto/biteenut 11 TINESPEC TS =ys_clk pin = PERIOD sys_clk pin 271267 ps:
= Project Options 1z Net sys rat pin TIG:
Dievice: xeBe1200efa320-4 13 -
R el 14 ## I0 Devices constraints
Implementation: KPS (< low) i5
H_DL: VHDL 16 #### Module R323Z constraints
Sim Model: BEEHAVIORAL 17
i=-Reference Files 13 # Net fpga 0 R3S232 req to send pin LOC=;
Log Files - 15  Met fpga 0 _RS232 RX pin LOC=C12 | IOSTANDARD = LVCHMOS33 ;
Synthesis Report Files 20 Met fpga 0 BS232 TX pin LOC=A13 | IOSTANDARD = LVCMOS33
21
22
23
< ¥
< # | | [Platform Studic] [ System P.sse systemuct®

Net sys_clk_pin LOC=U10 | I0STANDARD = LVCMOS33 ;

Net sys_rst_pin LOC=D3 | I0STANDARD = 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;

## 10 Devices constraints
#### Module RS232 constraints
# Net fpga 0 RS232 req_to_send _pin LOC=;

Net fpga_0_RS232 _RX_pin LOC=C12 | 10STANDARD
Net fpga_O0_RS232_TX_pin LOC=A13 | I0STANDARD

LVCMOS33 ;
LVCMOS33 ;

10-23 SZ130 (system.ucf)
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10.1.3. XPS
Hello SUZAKU
Applications

Add Software Application Project

[OK]

Project Name

ilinx Platform Studio - G:/suzaku/sz130/system.xmp — [system.ucf*]

Add Software Application Project
hello-suzaku

fidd Software Application Project..

File Edit Miew Project Hardware Software Device Configuration Debug  Simulation Window Help =& XI
R e BRI MBER:HEES AN O EL (Pwrc X B &
IEEIBREIEEier | 252 4%BA0H
Praject Ihforma =) x 1
Project Applications Catalog | 2 ## This system.ucf file is generated by Base 3ystem Builder based on
SoftwarsDish i ## settings in the selected Xilinx Board Definition file. Please add

B e : Add Software Application Project
B Default: micrablaze 0_xmdstub (O < Add Software Application) Project X e
5 .
P —— [
9 Project Namd(hello-suzaky ) <Q—
e Mote: Project Mame cannot have spaces. L z
11 bin 271267 ps:
12 | Frocessor
13 [] Project iz an ELF-anly Project
14
15 Choose an ELF file.
e [ || Browse.
17
18 The ELF file iz assumed to be generated outside KPS
19 Default ELF name is <=w project names executableelf LRD = LVCMOS33
20 LED = LVCHMO3I33
:: C o D o]
i
A3
3] I i ]
| [Platform Studia] || [GSystem Assembly Wiew | systemuct* |
x
=
s
=
=
o
2 < il | >
§ | Ouput | wernie | erer |
Ready CAPS [NUM [SCRL [Ln 10°Col 30 [UGF [ ..

10-24 hello-suzaku
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Project: hello-suzaku Sources Add New files

hello-suzaku main.c

G:/suzakus/sz130/system xmp — [system.ucf]
File Edit Miew Project Hardware Software Device Configuration Debug Simulation MWindow Help =& ]

AR e RN R BN AR R OO OPEHL Pl B H
CIEXIBREEIE EE )y 2T AR DH

Project Information Area x

## This system.ucf file is generated by Base System Builder based on
## settings in the selected Xilinx Board Definition file. Please add
## user constraints to this file based on customer design specificat

Project |App|ications |IP Catalog |

Software Projects

Net sys_clk pin LOC=U10 | IOSTANDARD = LVCHMOS33 :
MNet sys_rst_pin LOC=D3 | IOSTANDARD = LVCHMOS33 :

Do -1 ok Wk

/ @Proiect: hello-suzaku

Processor: microblaze 0
[ e g e e k. 5w urcef Header File to create and add to Project

Compiler Options e T——— =
. Sources (#TE AR hello-suzaku x| * % E
* Headers ~
FR{FEEIr
FADR?
L ;

=1 FE1Ab

H T4
x 34 A5

P
T L W ~ L iEEe
v ILDIEER T, IG/G++ Sources Ok ok cppek ook cd ;I )l I
=

=
<
=
=
o
1 | mm— | >
g Output | Warning ” Error ‘
Feady

10-25 main.c
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Sources
[File] -
Project : hello-suzaku

Project :

BRAM
microblaze_0_bootloop

Initialize BRAMs

Praject | | IF Catalog

Software Projects
ey ild Software Application Project..

:» 3 Default microblaze 0_xmdstub

efault: microblaze 0 _bootloop

G § a.&l‘mject: hello—suzaku
Pracessor: microblaze 0
Executable: Ci¥suzaku¥sz1307
Compiler Options
Sources
Headers

De
Ma

main.c

w Xilinx Platform Studio — G:fsuzakufsz130fsystem.xmp — [main.c]
@ File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help

5@&’1@ M@-xﬁz@oﬁ @uﬂ%mm B RS RE MR

Cilean Project

Generate Linker Script..

Hello SUZAKU
[Savel
Mark to Initialize BRAMs

hello-suzaku hello-suzaku

Default : Mark to

microblaze_0_bootloop
Project : BBoot

EEX

=105 <

ERHH
IHIT

D EHLD i@ B W&

AR NN

#include <stdio.h>

int main (woid)

{
print("Hello IUZAEM rin™):
return 0;

lete Project...

ke Project hactive

A4

<

[Platform Studia]

#include <stdio.h>
int main(void)

{

print("Hello SUZAKU¥r¥n");

return O;

10-26 Hello SUZAKU (main.c)
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PowerPC
Use Default Linker Script
0xFFFFC000

Project:hello-suzaku
Program Start Address OxFFFFC000
BRAM  Base Address BRAM

Platform Studio

uzaku¥sz310¥system.xmp - !
3] Eile Edit ¥iew Project Hardware Software Device Configuration Debue Simulation Window Help

zaku/s2310/hel n.c) — [main.c]

FNPEH> B E:n@
i DO EEE — 2
Project Information Area

m”PFOJT| Applications |

EZ 4AAR NN

RRMRANBEOR MEAR Dl MB EX B Z &

x 1 #include <stdio.h>
b4 int maini)

Softmare Projects
i Add Software Application Project..

Compiler Options
Sources
-Headers

-Executable: G¥suzaku¥sz310%he llo-suzak u¥d

1

o SUZLEDZr\n™)

= Set Compiler Options

Compiler Taols: powerpe—eabi-goo

Enwironment | Debug and Optimization ” Paths and Options |

Application Mode

Executable WmdStub  Gemdstub peripheral @ not assigned)

Output ELF file

| Browse ..

|C:¥suzaku¥9231 O¥hello-suzaku¥executable.elf

Linker Script
[] Use Custom Linker Script

‘ ] =]
SE Default Linker Sci OXFFFFCOOO
Program Start Addr Oe<F FFFCO00
|

Stack Size | |
A Heap Size | |
Z
4
é
e o ) ol | .
<§ Output Warnines " Errors |

GAPS [NUM [SGRL [Ln 6 Gl 1 [G [

10-27 (PowerPC)
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10.1.4.

[Device Configuration] - [Update Bitstream]Hi"

[ File
im B ODEwiD 3 e il
B IEXBRIE £
Project Inform
IP Cataloe |

Ject |pr|\caliuns

Edit Wiew Project Hardware Softma

- Hilinx Platform Studio — C:¥suzaku¥sz1°% - [System Asse. hly Viewl]

pulation Window Help

SRR

BB R AR iDee s WS

erface (O Porte (O Addresses | Egw Gonnection Filters

" Platforr!\ :

[Device Configuration] - [Update Bitstream]

"5.2
SUZAKU JP2
LED/SW CON7

10-28 bit

n

SUZAKU CON7

LED/SW CON6 AC 5V

O ©000000000000000000000 O
©000000000000000000000
LED | SW | R-SW 7SEG UARTJCONFIG
loaooooaaoooocanooca 0 0O
0000000000000000000 o O

-

o|5)5]]
5 s00 B E

10-29
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[Device Configuration] - [Download Bitstream]&8
iMPACT FPGA Dbit

COM1 - Tera Term VT

File  Edit Setup Control Window Help
Hello SUZAKL ~
b’
2l %
10-30
MicroBlaze EDK Hello
SUZAKU SUZAKU
i TIPS 16 bit
bit
bit bitgen.ut -g StartUpCLK:JTAGCLK -g
StartUpClk:CCLK

w Xilinx Platform Studio — G:fsuzaku/sz130/system xmp — (etc/biteen ut) - [biteen utx]

[h File Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help
2 EIORN:DPEHL:: DN PRM:BBER 8E %P
MR iEX BRI I iEsE EZ AAA MK

Project Information frea -g CclkPin:PULLUP

—g TdoPin:PULLNCNE

-g M1Pin:PULLDOUN

-g DonePin:PULLUP
#-g StartUpClk:JTAGCLE

-g StartUpClk:CCLE
. - MOPin:PULLUFP
ﬂqOPan#ebdatalsdetFB'T'uci /download cmd -9 MePin:PULLOP \
i ammand File: ete/download.cm i
Implementation Options File: etc/fast_runti 10 - Png?lrll:PULLUP #_g StartUpClk:JTAGCLK
: : : - - TeckPin:PULLUP _
Bitzen Options File: etc/biteenut 11  -g TdiPin:PULLUPR -g StartUpCI k:CCLK

= Project Oplions 12 -g TmsPin:PULLUP

)2

Dspplications | IP Cataloe

Platform

= Project Files
MHS File: zvztem.mhs
M33 File: systemmsas

LDDJ-Jmm»bUJNH“l

Devilce.: wods] 200efe320-4 13 -g LCK eyele:NoWait
Netlist: TopLevel 14 -g Security:NONE
Implementatior: <P3 15  #H-m

H_DL: WHDL 16 -g Persist:No

Sim Model: EEHAVIORAL .

10-31 bitgen.ut
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10.2. BSB

EDK
System Builder)

MicroBlaze & PowerPC(ISE/EDK?9.2i)
EDK
BSB
BSB Hello SUZAKU
PLB
I-LMB I-PLB
—p (—
XPS UART RS232C
BRAM BJJFS MicroBlaze it lite T rFSUo—N
D-LMB D-PLB
— > >
10-32 Hello SUZAKU (MicroBlaze)
PLB
I-PLB
PowerPC405
D-PLB
>
OPB UART RS232C
> lite RER N
BRAM  |«t—
10-33 Hello SUZAKU (PowerPC)

BSB(Base
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10.2.1. BSB

Platform Studio Platform Studio
¥bin¥nt¥_xps.exe" [
[Xilinx Platform Studio x.xi] - [Xilinx Platform Studio]

"EDK
1-1

[Base System Builder wizard]
[File] - [New Project...]

e Xilinx Platform Studio

Create new or open exizting project

X e
W,

BSE

(@)Ease Syztem Builder wizard recommended? |

[OKI

| Browsze for More Projects..

Browse installed EDK examples projects! here

e ———

(@) Cancel

10-34 BSB

"C:¥suzaku¥sz***¥gystem.xmp

[OKI]

¢ Greate Mew XPS Project using BSB Wizard

Mew project
Project file

n(*** )

&

|G:,-’su2aku,-’sz'l IS eystemxmp

fidvanced options fptional: F1 for helps
[] Use Repository paths

)

| Bromse ..

=

10-35 BSB
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Welcome to the Base System Builder

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

Fleaze begin by zelecting one of the following options:

would like to create a new design

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

| Bromze..

< Back Mext > Cancel

10-36
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[T would like to create a system
for a custom board] [Next]

« Base System Builder — Select Board

Select a tareet development board:

Select board

() Twould like to create a system for the following development board

Bioard wendor:

|
Bioard name: | |
|

Board revizion:

Mote: Wizit the vendor webzite for additional board support materials.

Wendor's Webzite Contact Info
Download Third Party Board Definition Files

would like to create a svstem for a custom board

Board description

Thiz aption allows wou to rapidly and easily create a base or starter design that does
not require a specific tareet board. Using this option, vou must specify the FPGA
device you will be uzing and external memories and IO devices that are on wour
board. Supported devices include DOR and SDRAM memory controllers, 104100
Ethernet, GPID, and zerial devices such as UARTs OC, and SPL The generated svatem
can be uzed to run =imulationz. If vou would like to download this syvstem onto wour

hardware, wau will have to add the FPGA pin location constraints into the eenerated
UCF file.

e

e (o )

10-37
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FPGA FPGA SUZAKU
S7010,S7030,SZ130 CPU MicroBlaze SZ410
[Next]

S7Z010 | SZ030 S7130 SZ410
Architecture spartan3 spartan3e virtex
Device xc3s400 | xc3s1000 | xc3s1200e xc4vfx12
Package ft256 fg320 sf363
Speed grade 4 10

= Base System Builder — Select Processor

The board wou =elected has the following FPGA dewvice:

Architecture: Device: Package: Speed grade:

[sparterze W [>cas1200 ] [fe30 ] [

Uze =tepping

| Mo steppines available |

Select the processor vou would like to use in this desien:
Processors

MicroBlaze

Power PG

SZ7410
Mot =upport PowerPC

Proceszor dezcription

The MicroBlazefTM) 32-bit zoft processor is a RISCG-bazed engine with a 32 register
by 32 bit LUT RAM-bazed Fegister File, with separate instructions for data and
memory access. It supports both on—chip Block RAM andfor external memary. &l
peripheralz are implemented on the FPGA fabric.

P
[ < Back ( Mext > ] [ Cancel
—

10-38 FPGA
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MicroBlaze PowerPC
10.2.1.1. MicroBlaze
S7010 SZ030 SZ130 3.6864MHz Reference clock frequency 3.6864MHz
Processor-Bus clock frequence  SUZAKU 51.61MHz (
SZ010 )
SZ410 100MHz Reference clock frequency 100MHz Processor-Bus clock

frequence 100MHz
Reset polarity  Active High

No debug
[Next]

~ Base Bystem Builder — Gonfigure MicroBlaze Processsor

Micro3laze

Swstem wide zettings

Beference clock frequency: Processor-Bus clock SZOlO: SZO?’O, SZ130

f B
s 51.61MHz
3 fa6d Mz (5161 ) ¥ MHe | a7410
\/
vour board iz confisured for the zpecifed frequg 100MHz
Q[ Aictive HIGH

Processor configugt|

S7010, SZ030, SZ130
L Ve 3.6864MHz
D Qn—chip H. M SZ410

© %MD with 5/ 100MHz

0 debue

| Local memary

Data and hatruction:
(Usze BRAM)

|8 KB v |

MicraSlaze

Cache zetup
[] Enable

[] Enable floating paint unit (EPL

o~
< Back g Mext > ? Cancel

10-39 MicroBlaze (EDK9.2i)
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10.2.1.2. PowerPC

S7410 100MHz Reference clock frequency 100MHz
Processor-Bus clock frequence  300MHz Bus clock frequency  100MHz
Reset polarity  Active High No debug

[Next]

wr Base System Builder — CGonfigure PowerPG

PowerPC

Svyztem wide settings

E.eferencaj clock Eru:u:essu:ur. clock e el freausre
frequency: frequency:
e
( 100 5

MquBDD.EIEI ) | mH(( 10000 2 | MHz

Enzure that vour board is configured for the specifed frequency.

Bezet polarity:

Proceszzor configuration
Debue IFF

) FPGA JTAG
() GPLU debue uzer ping only
() GPU debug and trace pins

@ Mo debug

Dn—chip memory (205
| {Use BRAM)

Data:
PowerPC™ [ NONE vl
Ih=truction:
| | NONE v/

Cache setup
[] Enable

Faor optimal performance, enable burst andar
cacheline on memory

Enable floating point unit (EPLE  [3]

~ 0O N
o (L D o

10-40 PowerPC (EDK9.2i)
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/0 UART [Add Device]
Add Device IO Interface Type [UART] [OK]

w Base System Builder — Gonfigure 10 Interfaces

Click the " Add Device™ button to specify an external memory or ID device that will be on
vour development board.
~
(| Add Device.. |}
S ———™
10 devices

~ Add Device

Select an LD device or external memary that is on
vour development board

Device: | R52a2 vl

e ——

‘“) Cance|

< Back “ Mext = ] [ Cancel

10-41 T/O (EDK9.2i)
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UART Baudrate

[115200]

Use Parity [Next]

& Basze System Builder — Configure IO Interfaces {1 of 1)

Click the ™ Add Device™ button to specify an external memory or I0 device that will be on
vour development board.
Add Device...
ID devices
FE2a2
-
Peripheral: |}{PS UARTLITE Vl
Baudrate: 1165200 b
Mum Data Bits: a N\~
Parity Twpe: QDD 115200 |
@Jse Parity
P
< Back F Mext = P Cancel
10-42 1/0 (EDK9.2i)
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[Next]

Momory size 16KB

[Next] PowerPC

w Base System Builder — Add Internal Peripherals

&dd other peripherals that do not interact with aff-chip components. Use the
“fdd Peripheral” button to select from the list of available peripherals.

I vou do not wish to add any non-I0 peripherals, click the " Next” button.

fidd Peripheral...

Peripherals

MicroBlaze

Base System Builder — Add Internal Peripberals (1 of 1)

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

If vou do not wish to add any non-I0 peripherals, click the *Next™ button.

Add Peripheral...

Peripheralz

xp=_bram_if_cntlr_1
Peripheral: PS5 BEAM IF GHTLR

Memary zid

PowerPC

< Back HNext [ Cancel

[ More Info ]

—~

D

10-43
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[Next]

«r Base System Builder — Software Setup

Devices to use as standard input, =tandard output, and boot memaors

STDIN: | R5232 v/
STOOUT: | R5232

EBoot Memory: (HETENEa0

Sample application selection

Select the zample G application that wou would like to have generated. Each application
will include a linker script.

emory test

Nllustrate svstem alivensss and perform a basic readwrite test to sach memory in
wour system

Peripheral =elftest

Perform a zimple self-test far each peripheral in vour swvstem.

= e
BTN a0

10-44 (EDK9.2i)
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PowerPC BRAM Base Addr
0xFFFFC000 [Generate]

i Base System Builder — System Created

Below iz a summary of the svstem wou have created. Pleaze review the information below. If
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.

Proceszzor: microblaze 0
Sygtem clock frequency: 51 41 MHz
On Chip Memary : 2 KB

The addrezz mapz below have been automatically aszigned. You can modify them uzing
the editing featurez of P35,

PLB Bus : PLE Y46 Inst. name: mb_plb Attached Components:
Core Mame Instance Mame Baze Addr High Addr
xps_uartlite Ri5232 Ox84000000 OxB400FFFF

LMB Bus : LMB_W10 Inst. name: ilmb Attached Components:
CGore Mame Instance Hame Base Addr High Addr
Imb_bram_if_chtlr ilmb_cntlr Q00000000 0x00001 FFF

LMBE Bus : LMB_VY10 Inst. name: dimb Attached Gomponents:

Core Mame Instance Mame Baze Addr High Addr
Imb_bram_if_cntlr dlmb_cntlr Oe00000000 (00001 FFF
P

< Back 1 Generate ! Cancel

10-45 (MicroBlaze)(EDK9.21)
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i Base System Builder — System Created

Below iz a summary of the svstem wou have created. Pleaze review the information below. If
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: ppod0b_ 0
Proceszzor clock frequency: 30000 MHz
Bug clock frequency: 10000 MHz
On Chip Memory : 16 KB
The addrezz mapz below have been automatically aszigned. You can modify them uzing
the editing featurez of KPS,
PLB Bus : PLB Y46 Inst. name: plb  Attached Components:
Core Mame Instance Mame Baze-fidd High Addr
wpz_bram_if_cntlr wpz_bram_if_cntlr_1 @ O<FFFFFFFF
xps_uartlite Fiz232 (84000000 0xB400FFFF
/\
< Back K Generate P Cancel
10-46 (PowerPC)(EDK9.21)
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[Finish]

Baze System Builder — Fi

The Base Swstem Builder has successfully generated wour
embedded zvstem!

Click the Finizh button to return to ¥PS to compile wour
hardware svstem and zoftmare
applicatian.

iCzuzakudsz] A0¥svstem mhs
Ci¥suzaku¥zz] J0¥data¥svstemuct
Ci¥suzaku¥zz] d0¥etc¥fast_runtime.opt
Cr¥zuzaku¥sz1 I¥etc¥download.cmd
C¥ouzaku¥zz] A0¥zvatem mes
C¥ouzaku¥zz] A0¥zvatemxmp

Save settings file:
Ci¥zuzaku¥sz] 30¥svstembsb

The zettines file containg all the uzer's selections and inputz in the wizard session, [t
can be loaded in a future wizard session.

e —
<Bsck ([ Finish D[ Cancel
10-47 (EDK9.21)
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Running Desizn

@ Before wou can run this desien on actual hardware, vou must be sure to do the followine:

13 8dd the correct FPGA pin location constraints to all top level ports in the datafsystemuct file
2 Set the corrrect position number of the FPGA in the JTAG chain in the etc/download cmd file (default iz 1)

BSB could not determine this information for wour custom board

10-48 XPS (EDK9.2i)

w Xilinx Platform Studio — Cfsizaku/sz130/system xmp — [System Assembly Viewsl Z E|D__<|
Fil= Edit “iew Project Hardware Software Device Confisuration Debugs  Simulation Window Help =115 [X]

DPEHL PR e RN RMBEOR AR PecA NG iR i@XxBR

P E K i B mEh N

P L :;;J Buz Interfaces |W||M| [%v BIF Filters ]
| iiect | Applications | [catale | Ié I;I MName Bus Connection IP Type IP Yerzion
Software Projects B microtnaze & microblaze 700a
£ ]Add Software Application Project... - “ ity Imb_»10 1002
@Default: microblaze_0_bootloop P ity Imb_10 100.a
mDefault: microblaze_0_xmdstub it ot plb_s46 ; 1005
0—& S ciferly crrthe Imb_braw_if crtle 2104
< B ifmrty oot Imb_bram_if cmtlk 2104
£ " < imty Brar bram_block 1002
o o TEIIE xpe_uartlite 100a
B oros sys reset J proc_zys _reset 2004
o slock,_gamarator O clock_generator 10042
< | = | >
Swvstem Azzembly View

< |
Output | Warning || Errar |

| »

10-49 XPS (EDK9.2i)
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10.2.2. XPS

10.2.2.1.
Project

UCF File: data/system.ucf

sys_clk_pin sys_rst_pin fpga_0_RS232_RX pin fpga_0_RS232_TX_pin
[File] - [Save]

10-3 (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 A13 C9 U4

- Xilinx Platform Studio — G:fsuzaku/sz130fsystem xmp — [system ucf*]

File Edit Miew Project Hardware Software Device Configuration Debug Simulation MWindow Help =[] X}
PR MR ENEYBOR A S RENORIDREHL B AR A
R BRIEE €= S22 43K OK
Proiect Information frea 1
d Froject pplications | TP Catalos 2 ## This system.ucf file iz generated by Base System Builder hased on
o 3 ## settings in the selected Xilinx Board Definition file. Please add
a 0”? . 3 ## user constraints to this file based on customer design specificat
=-Project Files 5
MHS File: system.mhs 5
. = “ = 7 Net oys_clk pin LOC=U10 | IOSTANDARD = LVCMOS33
UOF File: data/systemuct 8 MNet sys_rst _pin LOC=D3 | IOSTANDARD = LVCMOS33 ;
! UL AL dovinload 9  ## System level constraints
Implementation Options Fils: etc/fast 10  Met sys clk pin TNM NET = sys clk pin:
Biteen Options File: eto/biteenut 11 TINESPEC TS =ys_clk pin = PERIOD sys_clk pin 271267 ps:
= Project Options 1z Net sys rat pin TIG:
Dievice: xeBe1200efa320-4 13 -
R el 14 ## I0 Devices constraints
Implementation: XPS (4flow) i5
H_DL: VHDL 16 #### Module R323Z constraints
Sim Model: BEEHAVIORAL 17
i=-Reference Files 13 # Net fpga 0 R3S232 req to send pin LOC=;
Log Files - 15  Met fpga 0 _RS232 RX pin LOC=C12 | IOSTANDARD = LVCHMOS33 ;
Synthesis Report Files 20 Met fpga 0 BS232 TX pin LOC=A13 | IOSTANDARD = LVCMOS33
21
22
23
< ¥
< * || [Platform Studio] [MSvstem Hzsembly Viewl [£] svstemuct*
Net sys_clk pin LOC=U10 | I10STANDARD = LVCMOS33 ;
Net sys_rst _pin LOC=D3 | I0STANDARD = 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;

## 10 Devices constraints

#### Module RS232 constraints
# Net fpga_ 0 _RS232 req_to_send_pin LOC=;

Net fpga_O_RS232 RX_pin LOC=C12 | I0STANDARD
Net fpga_0_RS232_TX_pin LOC=A13 | I0STANDARD

LVCMOS33 ;
LVCMOS33 ;

10-50 SZ130 (system.ucf)(EDK9.2i)
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10.2.3. XPS
Hello SUZAKU
Applications
Add Software Application Project

Add Software Application Project
Project Name

hello-suzaku

[OK]

ilinx Platform Studio — G:/
File Edit Miew Project Hardware Software Device Configuration Debug  Simulation Window Help

R el RR N BER:HEES AN O EHL A AR &

IEXIBRIE Zic > |22 A XA

zaku/sz130/system.xmp — [system.ucf*]

(=1 (X

ERAN
IHIT

Praject Ihforma

a

Project

Applications

Cataloe |

## This system.ucf file is generated by Base 3ystem Builder based on

T

Softwg
wmlfidd Software Application Project..

## settings in the selected Xilinx Board Definition file.

Please add

B e : Add Software Application Project
A mDefault: microblaze_0_xmdstub 7 ~» Add Software Application Project |£| MOS33
5 .
P —— [
9 Project Namd(hello-suzaky ) <Q—
e Mote: Project Mame cannot have spaces. L z
11 bin 271267 ps:
12 | Frocessor
13 [] Project iz an ELF-anly Project
14
15 Choose an ELF file.
e [ || Browse.
17
18 The ELF file iz assumed to be generated outside KPS
19 Default ELF name is <=w project names executableelf LRD = LVCMOS33
20 LED = LVCHMO3I33
:: C o D o]
i
A3
3] i ]
| [Platform Studia] || [GSystem Assembly Wiew | systemuct* |
x
=
s
=
=
o
5 < S | >
§ | Ouput | wernie | erer |
Ready CAPS [NUM [SCRL [Ln 10°Col 30 [UGF [ ..

10-51 hello-suzaku (EDK9.2i)
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Project: hello-suzaku Sources Add New files

hello-suzaku main.c

G:/suzakus/sz130/system xmp — [system.ucf]
File Edit Miew Project Hardware Software Device Configuration Debug Simulation MWindow Help =& ]

AR e RN R BN AR R OO OPEHL Pl B H
CIEXIBREEIE EE )y 2T AR DH

Project Information Area x

## This system.ucf file is generated by Base System Builder based on
## settings in the selected Xilinx Board Definition file. Please add
## user constraints to this file based on customer design specificat

Project |App|ications |IP Catalog |

Software Projects

Net sys_clk pin LOC=U10 | IOSTANDARD = LVCHMOS33 :
MNet sys_rst_pin LOC=D3 | IOSTANDARD = LVCHMOS33 :

Do -1 ok Wk

/ @Proiect: hello-suzaku

Processor: microblaze 0
[ e g e e k. 5w urcef Header File to create and add to Project

Compiler Options e T——— =
. Sources (#TE AR hello-suzaku x| * % E
* Headers ~
FR{FEEIr
FADR?
L ;

=1 FE1Ab

H T4
x 34 A5

P
T L W ~ L iEEe
v ILDIEER T, IG/G++ Sources Ok ok cppek ook cd ;I )l I
=

=
<
=
=
o
1 | mm— | >
g Output | Warning ” Error ‘
Feady

10-52 main.c (EDK9.21)
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Sources main.c Hello SUZAKU
[File] - [Save]
Project : hello-suzaku Mark to Initialize BRAMs
Project : hello-suzaku bl hello-suzaku
BRAM
microblaze_0_bootloop Default : microblaze_0_bootloop o Mark to
Initialize BRAMs Project : BBoot Al

w Xilinx Platform Studio — G:fsuzakufsz130fsystem.xmp — [main.c] |T||E|&|
[=]IE)

[E Eile Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help

AN iR R BERIERA S REDNONIDIEL i@ & K &

A3 % AN M
1 #include <stdio.h>
Praject | fpplications |IP Catalog 2 int mainwvoid)
- g Q
SR FElEES — : F print("Hello SUZAETrin®):
ey ild Software Application Project.. 5 return 0O:
efault: microblaze 0 _bootloop 5 )
:»_‘i [efault: microblaze 0_xmdstub 7
G § !.i'él‘mject: hello—suzaku

Pracessor: microblaze 0
Executable: Ci¥suzaku¥sz1307
Compiler Options o
Sources Cilean Project
Headers Delete Project...

Make Project hactive
Generate Linker Script..

<

[Platform Studia]

~
A4

#include <stdio.h>
int main(void)

{

print("Hello SUZAKU¥r¥n");
return O;

10-53 Hello SUZAKU (main.c)(EDK9.2i)
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PowerPC Project:hello-suzaku
Use Default Linker Script Program Start Address OxFFFFC000
0xFFFFC000 BRAM Base Address BRAM

Platform Studio aku¥sz310¥ ku/s2310 )~ Imain.c] M=
3] Eile Edit ¥iew Project Hardware Software Device Configuration Debue Simulation Window Help =&
iNPEHL Ao PREMAR BRI R I I-ARN G iR ERIBRriE E
i BEODORIEE —2Z =2 43348 0K
Project Information Area » 1 #include <stdio.h>
IP Catalog ” Project | Applications | z int maini()

- 1 3

Siuftwara Frojects b SUZAEOY TN ;

Add Software Application Project..

= Set Compiler Options

-Executable: G¥suzaku¥sz310%he llo-suzak u¥d

Compiler Options Compiler Tools: powerpc-eabi-gec
Sources
Headers Enwironment Debug and Optimization ” Paths and Options |

Application Mode
Executable WmdStub  Gemdstub peripheral @ not assigned)

Output ELF file

|C:¥suzaku¥9231 O¥hello-suzaku¥executable.elf | Browse ..

Linker Script
[] Use Custom Linker Script

‘ ] =]
SE Default Linker Sci OXFFFFCOOO
Program Start Addr Oe<F FFFCO00
|

Stack Size | k|
s Heap Size | |
Z
é
3 | r— o ) o | .
<§ Output Warnines " Errors |

GAPS [NUM [SGRL [Ln 6 Gl 1 [G [
10-54 (PowerPC)(EDK9.2i)

[OKI]
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10.2.4.
[Device Configuration] - [Update Bitstream]Hi" bit

- Hilinx Platform Studio — C:¥suzaku¥sz1°% - [System Asse. hly Viewl]

BB R AR iDee s WS
SRR

[ File Edit Wiew Froject Hardware Softma pulation Window  Help

ima DDA
I EREM Ztﬂr::t:

Pr : &
IF Gatalog | Praject | Applications =] ary erface (O Porte (O Addresses | Egw Gonnection Filters
nosa s [, A ¥ o

[Device Configuration] - [Update Bitstream]

" Platforr!\

10-55 bit (EDK9.21)

Project IMPACT Command File etc/download.cmd

¢ Xilinx Platform Studio — Gifsuwraku/sz130/systemxmp — [download cmd]

File Edit View FProject Hardware Software Device Gonfieuration Debue Simulation Mindow Help
DR EHL  ONE o DRM RIBEM ME S Aead B B
T E B EODOIRIEE -2 S 43R0 H
I ation Area X 1 setMode -hscan
Praject | Applications || P Catalog | z setCable -p auto

3 identify

flation) _ 4  assignfile -p 1 -file implementation/download.hit
= Project Files N egrem p 1

MHS File: system mhs : [

MES File: systemmss -

UGF File: datassystemucf

iMPACT Gommand File: etc/download cmd

Implementation Options File: etc/fast_runti

Biteen Options File: etc/biteenut
= Project Options

Device: xc3s1200efg320-4

MNetlist: Toplevel

Implementation: KPS (flow)

HDL: WHDL

Sim Model: BEHAVIORAL
=I-Reference Files

Loe Files
Synthesis Report Filss
L3 I 2

< 5| | System Assembly View | 2 sustemuct | [2] maine | By ganioadzmd

setMode -bscan

setCable -p auto

identity

assignfile -p 1 -file implementation/download.pdt
program -p 1

quit

10-56 download.cmd (EDK9.2i)
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||5.2 "
SUZAKU JP2 SUZAKU CON7
LED/SW CON7
LED/SW CON6 AC 5V

0000000\

Ol HRHEHRHHRI®

LED | SW | R-SW 7SEG UARTICONFIG
000000000000000000O0[00 O
0000000000000000000J000

o@@@@n

10-57 (EDK9.2i)

-

[ JII

@ﬂ

[Device Configuration] - [Download Bitstream]&8
iMPACT FPGA  bit

COM1 - Tera Term VT
File  Edit Setup Control Window Help

Hel lo SUZAKU

>

| &

X

|

10-58 (EDK9.2i)

MicroBlaze EDK
SUZAKU SUZAKU

Hello
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10.3. SUZAKU

SUZAKU
CD-ROM  "¥suzaku¥fpga_proj¥x.x¥sz***¥gz***-yyyymmdd.zip”
”C¥suzaku” ?C¥suzaku¥sz***-yyyymmdd”
”Xps_proj.xmp” Platform Studio SUZAKU
Platform Studio "EDK ¥bin¥nt¥_xps.exe" [ 1-1

] - [Xilinx Platform Studio x.x] - [Xilinx Platform Studio]

¢ Xilinx Platform Studio — G:fsuzaku/sz130 - [System Assembly Viewl] T

=19

[th File Edit Yiew Project Hardware Software Device Confieuration Debue Simulation Window Help =& X]
B DO DPFAEH RO R MBI R R P WGy

CtEREE E e

Information Are: e
IP Catalog | Project | Applications | e (3) Bus Interface () Ports (O Addresses [He ction Filters

Software Projects Name Buz Gonnection | IP Type IP Wersion
| ]Add Software Application Project.. <Pmicroblaze i mictoblaze
? Default: microblaze_i_bootloop \)Fl_DDb_VED opb 20
Eran ) ) @i lmb_w10 Imb_10
mDefault: microblaze_i_xmdstub @d Imb.w10 Imb 10

& %?Djec’t BB@thI ] spadram_controller meh_opb_sdram  100.a

- Frocessor: microblaze | s@conzale uart opb_uartlite 100k

Generated Header: microblaze_if include fxparameters.h p N

; ; s@zystem_timer opb_timer 1006
Execu.table: Q:¥Su2aku¥sz1 A0-20061114¥ microblaze_i¥code¥e d_Imb bram,if_crtly s e il 1400
= Compiler Options

! ! «@i_lmb_bram_if cntlr Imb_bram_if_cntlr 1.00b
Lirker Script: s@zystem_intc opb_intz 100c
Mode: EXECUTAELE

’ s@eyetem_memoon opb_eme 200.3
Stack Slze: <@oph_epin opb_epia 301k
Heap Size: spi_flazh opb_zpi 100=
=-Sources ) »led gpio opb_epia 301k
Ci¥¥syzakuiész] 30-2006111 $¥code¥ medium.c \ opb_epio_1 opb_epio Ik

Ci¥¥oyzaku¥sz] 30-2006111 4¥code¥spic \

C¥¥suzaku¥sz] 30-2006111 4¥code¥srecc

C¥¥suzaku¥sz] 30-2006111 4¥code¥ mainc

C¥¥cuzaku¥sz] 30-20061 11 ¥ code¥flashe
= Headers

code¥mediumb

code¥memmaph

code¥spih

code¥srach

code¥versionh

code¥flashh

code¥microblazeh

code¥pomerpe h

<#bram_black 0 bram_block 100a
«»memcon_busz_zplit util_buz_zplit 1.00.a
wdom_14_multi dom_module 100a
<@dom_sdram_fb dom_module
cautil_buz_=plit 0 util_buz_szplit
<@rezet_cont 0 reset_cont

o2 3 e T e e S e R A e e e R A e e T R AR AR = |

S

[n System Assembly Wiew]

< | =
: Cutput Warnings Errors

10-59 XPS
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10.3.1. SZ010, SZ030

OLL @ Filters
PMM o (& Bushterface (O Ports (O Addresses ['_F—;ijDnnectiDn Filters
BEE Mame Buz Connection | Direction | IP Twpe IP “erzion
L L L §-«gmicroblaze_i microblaze 400.a
5 wed_oph w20 opb_ w20 110:
4| @i Imb_v10 Imb_10 100.a
H-wd_|mb 10 Imb_10 1004
Py §- agzyztem_timer opb_timer 100k
4 H-%d_|mb_bram_if_cntlr Imb_bram_if chtle 1000
: PR &i_lmb_bram_if_chtl Imb_bram_if_chtlr 1000
- §- sconzole_uart opb_uartlite 100k
§-agavatem_intc opb_intc 100c
3 sazdram_controller opb_zdram
- agyste m_the moon opb_emc
3 <@opb_gpio 0 opb_epio 301k
3w led epio opb_gpio 3Mb
4 wdom_14_multi docm_module 100.a
- 4 =@bram_block 0 bram_block 100.a
4 =2buz_zelect = 0 bus_select = 100.a
Legend
[ Master () Slave Master/Slave Target < Initiator ) Connected ) Unconnected

10-60 SZ010 SZ030 EDK
OPB
OPB SDRAM | 5. SDRAM
I-LMB 1-0PB _ | Centroller I5914EY
[ —P>] S S
I3 I3 LANTOY bO—5

@ @

<5} <5}

BUS \ n n
BRAM UF MicroBlaze ] OPB EMC

D-LMB D-OPB
[ —]
44— OPB Timer
OPB UART RS232C
lite FUo—-N
OFC’;B Interrupt
ontroller
BEIT—RIrU
| OPBGPI0 e\ Siormeotk
3.6864MHz o 51.6096MHz . ¢ I OPB GPIO J—'f—ljlz“g ~O—Jb
b p—— I I
HER
Y SDRAM
10-61 SZ010 SZ030
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10.3.2. SZ130
OLL @ Filters
PMM _ (%) Buz hterface () Parts () Addresses [%Oonnection Filters
BB B -
Hame Bus Connection | Direction | IP Type IP Version
F- @ microblaze_i microblaze 4005
F- <@#d_opb_w20 opb_+20 110c
y H-wi_lmb_w10 Imb_w10 100a
- <ed_lmb_v10 Imb_10 100a
#)- wadram_controller mch_opb_sdram  1.00.a
F- s@wconzole_uart opb_uartlite 100b
5 s@zvatem_timer opb_timer 100k
- <d_|mb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
: M 5 <@i_Imb_bram_if_cntlr lmb_bram_if_cntlr 1000
F- savatem_intc opb_intc 100
3 Sy Ete m_me moon opb_emc 2003
§- «aopb_gpio 0 oph_gpio 301hb
5] ssdebus_mdim opb_mdm 2003
3 <#zpi_flash opb_=pi 1.00d
H- <led_epio opb_epio a01b
5 «#bram_block 0 bram_block 100a
+ <@ memcon_buz_zplit util_bus_zplit 1002
5 wgdom_14_multi dem_module 100a
+ =<dcm_sdram_fb dem_moduls 1002
5 =2util_bus_split 0 util_bus_split 100a
Legend
[ Master ) Slave Master/Slave Target < Initiator () Connected ) Unconnected
10-62 SZ130 EDK
OPB
MCH OPB
[ —P>] SDRAM -t P SDRAM
I-LMB 1-OPB Controller
3 SDRAM
BRAM BI;JFS MicroBlaze l<¢—p| OPBEMC |a——P LANIVIO—F
D-LMB D-OPB
“—> < > S 1
oPBSPl [T SPIZZ9yYaAEY
|<¢—p| OPB Timer
| OPB UART RS232C
lite ’ Fvo—-N
 —] OPB Interrupt
Controller
3.6864MHz 51.6096MHz
e DCM .
) «—»| oPBGPIO |e—t» EBE-FIrUIT
V7 hoIrutyh
DCM —H— —
|" | <« oPBGPIO |e—T» 17V L:ég'“” W

| v

SDRAM
10-63 SZ130
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10.3.3. SZ310
0 @ Filters
P = (®) Bug Interface () Ports () Addresses [T*—;ijunnection Filters
B .
Hame Buz Connection | Direction P Twpe IF Werzion
IR
IR
o 4 &@»opb 0 opb_w20 110z
- 4 «plbZoph plbZopb_bridee 10M.a
IR
IR
] S
1] S
4 s@conzole_uart opb_uartlite 1.000
H- sayEtem_intc opb_intc 1.00.z
H- =@#opb_gpio 0 opb_epio amkb
H-=#led_gpio opb_epio Ik
+ - wdwjtagppo jtagppc_cntle 1.00b
+- wproc_sysreset proc_sys _reset 1.00.a
+ - «bram bram_hlock 1.00a
' = «rdcm_18_multi dem_module 1.00.a
= sxdom_4_multi dem_module 1.00.a
o «buz_select v 0 buz_zelect v 1.00.a
o sutil_vector_logic 0 util_vector_logic  1.00.a
Legend
CMaster () Slave | Master/Slave  Target < Initiator ) Connected () Unconnected
10-64 SZ310 EDK
PLB
I PLB SDRAM SDRAM
Controller >
IS IS
I-PLB 3 3 LAN
Q Q
n n
PPCA05 R — PLB EMC
MMU
ICACHE 16KB
DCACHE 16KB
TIMER D-PLB - > BRAM
|————]
OPB
OPB UART RS232C
265.4208MHz > lite I R
PLB2
DCM — —
OPB OPB Interrupt
A — Controller
3.6864MHz 66.3552MHz
T DCM
l<¢—p| OPBGPIO |e—T >
l«¢—p] OPB GPIO |— > LED
SDRAM
\J
10-65 SZ310
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10.3.4. SZ410
Filters
g @ @ Bus Interface (O Ports (O Addresses
B Mame Bus Connection | IP Type IP “Werzion
i g | < PRCA05 ppedlB_virtexd  1.01.a
X =
- <P oot opb_w20 110
F] @ ftagpos jtagppe_cntlr 200
H]- P proc sysreset proc_sys_reset  1.00a
ol H- < il plbZopb bridee 1012
T~
4 5 < it bram_crtic plb_bram_if entlr 1005
S_ F- P trE bram_block 1005
'f Fl- S~ corTsals uart opb_uartlite 1006
'f F- < sy ster imfe opb_intc 100c
o H-5 aptr goia O opb_gpio a0lhb
| @it gpis opb_epio 3Mkb
: F]- < 507 A5 opb_spi 100e
¥ frary tomac O hard_temac 3006
t_. 3 < oty farmac I plb_temac 300a
F- b dhorr o dom_module 100z
3 < dor opes cf dom_module 100z
3 < dhorm e ol dem_module 100z
1P o s util_vector_logic 1.00a
H B ui rmdcad amd. util_reduced_logic 1.00.a
F P i reducad amd. util_reduced_logic 1.00.a
+- b i Bus_ spfit O util_buz_zplit 100a
10-66 SZ410 EDK
PLB
PLB HARD
l———————— Ether PHY
LB > 1gyac [P TEMAC >
PPC405
PLB SDRAM
P
MMU Controller < » DDR2 SDRAM
ICACHE 16KB
DCACHE 16KB P DDR2 SDRAM
TIMER D-PLB
| ——————P BRAM
OPB
PLB2 <@ OPBSPIS |«—P SPI
<> oon |
OPB UART RS232C
> lite >
350MHz
=<2—» PPC405
175MHz} DCM OPB Interrupt
150MHz X—1 " 87'5M. Hz > Controller
FX[—®» DCM
138 PLB DDR2
100MHz
—| pcm  [200MHz 1 ;E 300MHz | OPBGPIO |—{p
<2l—Ppp»-
50MHz PLB DDR2
> _>
l«—p»| OPBGPIO |-f——P» LED
10-67 SZ410

195 CPU



SUZAKU

Starter Kit Guide (FPGA) Version 2.2.2

10.35. 1P
SUZAKU FPGA SUZAKU FPGA
LAN GPIO 1P
10.3.5.1. (microblaze, PPC405)
S7010,57030,S7130 MicroBlaze S7.310,S7410
PowerPC
MicroBlaze 32bitRISC
32bit
32 32bit
MMU
OPB(CoreConnect)
PowerPC 32bitRISC
32bit
32 32bit
MMU
PLB(CoreConnect)
10.3.5.2. (Imb_v10, opb_v20, plb_v34)
SZ010,S7030,SZ130 LMB OPB LMB  MicroBlaze BRAM
OPB 1P
S7310,S72410 OPB PLB OPB IP
PLB PowerPC BRAM SDRAM Controller(SZ310) DDR2
Controller(SZ410) EMC SZ310 PLB TEMAC(SZ410) OPB
PLB
10.3.5.3. FPGA BRAM (bram_block)
FPGA BRAM S7010,S7030,SZ130
8 Byte S7310,5Z410 16kByte
RAM FIFO
BRAM FPGA SUZAKU BRAM
BBoot("11.4.6 BBoot " ) BBoot
Hermit Linux S7010,S7Z030,SZ130 32Byte

S7310,S7410
BRAM
plb_bram_if cntlr

S7010,57030,57130

Imb_bram_if entlr SZ310,SZ410
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10.3.5.4. (opb_emc, opb_sdram, mch_opb_sdram, plb_emc, plb_sdram)

SZ7010,SZ030,SZ130 OPB EMC OPB SDRAM §SZ310 PLB EMC
PLB SDRAM OPB EMC PLB EMC LAN
OPB SDRAM PLB SDRAM SDRAM

10.3.5.5. LAN (hard_temac) (E20)

S7410 LAN hard_temac

10.3.5.6. (opb_intc)

OPB Interrupt Controller 32

/ / /
1P
S7Z010 SZ030 SZ130 OPB TIMER OPB UART lite LAN
3 S7.310,57410 OPB TIMER 2

10.3.5.7. (opb_timer)

SZ7010,S7030,SZ130 OPB TIMER  SZ310,5Z410 PowerPC

10.3.5.8. (opb_ uart_lite)
OPB UART lite OPB UART lite 16MByte FIFO
FIFO FIFO OPB UART
lite

CON1(RS232C 10 ) TXD RXD RTS CTS OPB
UART lite TXD RXD

GPIO OPB UART lite 2
UART
10.3.5.9. GPIO (opb_gpio)

D1 D3 LED GPIO
10.3.5.10. (decm_module)

S7.010,S7030,8Z130 SUZAKU 3.6864MHz DCM 14 51.6096MH
SDRAM MicroBlaze SZ310 SUZAKU 3.6864MHz DCM
18 66.3552MHz SDRAM 4 265.4208MHz
PowerPC
10.35.11. SPI (opb_spi_s) () Ca)

S7130,87Z410 OPB SPI S SZ130 FPGA (Spartan-3E) SPI

SPI SPI S7410 CPLD
SPI
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10.3.5.12. (plb2opb_bridge)
S7310,57410 OPB PLB OPB 1P
BaseAddress HighAddress
BaseAddress 0xFOF00000 HighAddress 0xFOFFFFFF
C_RNGO_BASEADDR C_RNGO_HIGHADDR

IP
PLB OPB
0x00000000 ————— T
C_RNGO_BASEADDR
,,,,,,,,,,,,,,,,, 0xFOF00000
___opbgpio
PLB2OPB Bridge |
| [ opbuartite )
PLB OPB -
opb_intc
OXFOFFFFFF
C_RNGO_HIGHADDR 3
OXFFFFFFFF b

|:| PowerPC

10-68
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/‘ TIPS 17 IP (EDK9.2i)

EDK IP Catalog Status 7‘PREFERRED
Status 1P [Edit] - [Preferences] Category IP Catalog and IP
Catalog Dialog IP Catalog Display

Category
Application Preferences
Block Diagram
Gangole
Editar Ciptions
HTML Browser
IP Catalog and IF
I5E Text Editor
System Assembly View
=-WebUpdate

Proxy Settings

ind IP Config Dial:
talog and IP Gonfiguration |

IP Cataloe
Display "Deprecated” IP Gores in IF Catalog
Display "EARLY ACCESS” IP Cores in IP Gataly

Display " Available” IP cores (including leggpPLE/OPB cores) in IP Catalog

IF Configuration Dialog

Display HOL parameter names in IP configuration dialoes

ok | [ cancel ][ meel | [ Heb
Praject fpplications IP Catalog
o®
Description IP Wersion IP Type Status Processor Support IP Classification
# Communication Low-Speed
= Debug
'r Peilent MicroBlaze v4 Trace Gore 1004 agilent_mtc_v4 ' PREFERRED MicroBlaze PERIPHERAL
'r Aeilent MicroBlaze vB Trace Gore 100b agilent_mte_vE 7 PREFERRED MicroBlaze PERIPHERAL
"¢ Peilent Trace Core 100.a agilent_stc2 ' PREFERRED' PowerPC & MicroBlaze PERIPHERAL
77 Chipscope Integrated Controller 1Ma chipscope_icon +rPREFERRED PowerPC & MicroBlaze PERIPHERAL
“r Chipscope Inteerated Logic Analyzer (ILA) 1Ma chipscope_ila 7 PREFERRED PowerPC & MicroBlaze PERIPHERAL
Jr Chipscope OPB Inteerated Bus Analvzer (IBA) 10a chipscope_opb_iba 'PREFERRED' PowerPC & MicroBlaze PERIPHERAL
“rChipscope PLB Integrated Bus fnalyzer (IBA) 1Ma chipscope plb_iba 7 PREFERRED PowerPC PERIPHERAL
7 Chipscope PLEv4S Inteerated Bus Analyzer (IBA) 1002 chipscope plbvad_iba - PREFERRED PowerPC PERIPHERAL
"r Chipscope Wirtual 1D (WI10) 10a chipscope_vio ' PREFERRED' PowerPC & MicroBlaze PERIPHERAL
'r MicroBlaze Debug Module (MDM) 1004 mdm +rPREFERRED MicroBlaze PERIPHERAL
'r ¥ilinx MicroBlaze Trace Gore (XMTC) 1004 xmic 77 PREFERRED MicroBlaze PERIPHERAL
=-DMA and Timer
'r Fixed Interval Timer 1Ma fit_timer +rPREFERRED PowerPC & MicroBlaze PERIPHERAL
7 %P5 Central DMA Controller 100.a xpz_central_ dma + PREFERRED PowerPC & MicroBlaze PERIPHERAL
"¢ %P5 Timer/Counter 100.a *ps_timer ' PREFERRED PowerPC & MicroBlaze PERIPHERAL
17 ¥PS Watchdog Timer 1004 *ps_timebase wdt 7 PREFERRED PowerPC & MicroBlaze PERIPHERAL

Froject | Applications | IP Cataloe

Description IP Verzion IP Type Status Proceszar Support IP Classification

= Interprocessor Gommunication
7 ¥PS Mailbox 100a *ps_mailbax {rPREFERRED  PowerPG & MicroBlaze PERIPHERAL
' KPS Mutesx 100a *ps_mutex 'rPREFERRED  PowerPG & MicroBlaze PERIPHERAL
= Memory and Mamary Gontroller

'r Block RAM (BRAM) Block 100a bram block 'rPREFERRED  PowerPG & MicroBlaze PERIPHERAL
1 LMB BRAM Controller 1000 Imb_bram_if cntle 1 DEPRECATED MicroBlaze PERIPHERAL
1 LMB BRAM Controller 200a Imb_bram_if_chtlr 1+ DEPRECATED MicroBlaze FERIFHERAL
77 LMBE BRAM Controller 210a Imb_bram_if_entlr JrPREFERRED  MicroBlaze PERIPHERAL
‘¢ Multi-Port Memory Gontroller 300a mpmec 'rPREFERRED  PowerPG & MicroBlaze PERIPHERAL
OPB BRAM Controller 100a opb_bram_if critlr AWAILABLE PowerPG & MicroBlaze PERIPHERAL

1+ OFB DDR SDRAM Gantraller 200a opb_ddr 1+ DEPRECATED PowerPG & MicroBlaze PERIPHERAL
+ OFE DDR SDRAM Gantraller 2005 opb_ddr + DEPRECATED PowerPG & MicroBlaze PERIPHERAL
OPB DDR SDRAM Gontroller 200: opb_ddr AWVAILABLE PowerPG & MicroBlaze PERIPHERAL
OPE External Memory Controller 200a opb_eme AVAILABLE PaowerPC & MicroBlaze FERIFHERAL

+ OPB Multi-Channel DDR SDRAM Gantroller 100a mch_opb_ddr + DEPRECATED PowerPG & MicroBlaze PERIPHERAL
1 OPB Multi-Channel DDR SDRAM Gontroller 1000 mch_oph_ddr 1 DEPRECATED PowerPG & MicroBlaze PERIPHERAL
OPB Multi-Charnel DDR SDRAM Controller 100z mch_oph_ddr AWVAILABLE PowerPG & MicroBlaze PERIPHERAL

+ OPB Multi-Channel DDR2 SORAM Contraller 100a mch_opb_ddr2 + DEPRECATED PowerPG & MicroBlaze PERIPHERAL
+ OPB Multi-Channel DDR2 SORAM Contraller 1Ma mch_opb_ddr2 + DEPRECATED PowerPG & MicroBlaze PERIPHERAL
2 OFB Multi-Channel DDR2 SDRAM Controller 102a mch_oph_ddr2 o EARLY AGGESS PowerPG & MicroBlaze PERIPHERAL
1 OFB Multi-Channel External Memaory Controller 100a mech_opb_emc 1+ DEPRECATED PowerPC & MicroBlaze FERIFHERAL
OPB Multi-Channel External Memary Contraller 1Ma mch_opb_emc AVAILABLE PowerPG & MicroBlaze PERIPHERAL
OPB Multi-Channel SDRAM Controller 100a mch opb sdram AWVAILABLE PowerPG & MicroBlaze PERIPHERAL
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10.4. GPIO
ISE LED(D1) EDK LED
10.4.1. GPIO
SUZAKU GPIO LED D1
GPIO OPB GPIO LED
”C¥suzaku” 7sz***-add_uart_gpio”

”Ci¥suzaku¥sz***-add_uart_gpio¥xps_proj.xmp”

OPB
- P
[ ]
PY > SUZAKU 33V
®
- P
A
N
<4—| OPB GPIO

10-69 GPIO LED
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10.4.2.

10.4.2.1. 1P
IP

General Purpose 10

opb_gpio

Project

IP Catalog
1P

Kilinx Platform Studio - G:/suzaku/sz130

IP Catalog

opb_gpio

— [System Assembly Viewl]

1P

[th File Edit “iew Project Hardware Software Device Configuration Debug  Simulation ifindow Help

DA EME 0y DREA:RA M BER A S i PDee X R G

Project Files - MHS File: xps_proj.mhs

EDK

Add IP

BiEX B

1P

CE E:D B DDA
re: OLL @ Filters

i izati PMM o Bug Interface Forts Addresses W}
Project fpplications 1 BBB ° ® @] (@] : . %v .
@ Bus Gonnection | Direction | TP Type 1P Version
=] 3 microblaze 4003
Mame Werzioh Opb—gplo opb_v20 110c
Analog Imb_10 100a
Bus Imb_10 1.00.a

Buz Bridee Add IP mch_opb_sdram  1.00.a
Clock Contral opb_uartlite 1.00b
Communication High—Speed opb_timer 100b

Gommunication Low-Speed T &4 Sd_Imb_Eram_if_cntlr Irb_bram_if cntlr 1,006
Debug I ; <@ i_lmb_bram_if_cnitl Imb_bram_if _cntle 1.00b
DM#& sesystem_intc R
=) Gey <@aystem_memeo IP Opb gpio 1

7). «grapb_gpio 0 - -

§- <rdebuz_mdm opb_mdm 2003
Yiem MPD §- <@spi flash opb_spi 1.00d
Me Wiew IP Modifications (Change 5 o opb_gpio 301b
FCI ‘iew PDF Datasheet ~>opb_gpiol opb_gpio a01h
Peripheral Cantrd ol adaates= br..am_b\ock. 1005

Processor ~»memcon_bus _split util bus_split 1.00.a
Feset Contral wdem_14_multi de:m_madule 100a
e <adem_sdram_fb dem_module 1.00.a
Utility sutil bus_split 0 util_bus_split 1.00.a

w

< |

Legend

OMaster O Slave Master/Slave

Target < Initiator
[k System Assembly.. ‘ BLOCK DIAGRAM

(O Connected () Unconnected

(Console Log)

Assigned Driver gpio Z.0l.a for instance opb_gpio 1

oph_gpio_ 1 has been added to the project
< b
Cutput |Warnings Errors
LSl cp et A Wi b
10-70 opb_gpio
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10.4.2.2. OPB
OPB GPIO
Bus Interface
OPB

OPB MicroBlaze
opb_gpio_1
GPIO

linx Platform Studio — C:fsuzaku/fsz130

- [System Assembly Viewl]

[ File Edit Yiew Project

Hardware Software Device Configuration Debue Simulatiof

1B B ey

DPEH oo BEMN:
CE Ei®™HE DD

Bus Interface

=

&8

| oL L gﬂ—k‘
P + Applicat IP Catalog PMM (®) Bug Interface Portz () Addresses |y Connection Filters
rajec pplications el ; . e .
* Mame Bus Connection | Direction | IP Type IP Merzion
e s microblaze i microblaze 400.a
MName Version Diescrig <d_opb_v20 aph_v20 10
Analog <i_mb_10 Imb 10 100.a
Busz sod_|mb_v10 Imb_w10 1.00.a
Bus Bridee <@cdram_controller mich_opb_zdram  100.a
Clock Gontral i <@consale_uart opb_uartlite 1.00b
Communication High-Speed Fsystem_timer apb_timer 1.00b
Communication Low-Speed «»d_lmb_bram_if_cntlr Imb_bram_it_cntlr 1.000
Debue <Bi_mb_bram_if_cntlr Imb_bram_if_cntlr 1.000
DM& ssystem_intc apb_intc 100
=-General Purpose 10 saystem_memoon opb_eme 200.a
o o <@opb_epio 0 opb_epio 20hb
Intarrup Caonirol rdebug_mdm opb_mdm 2008
Memory Block =i flazh opb_=pi 1.00.d
Memory Gantroller Pled gpio opb_gpio 301b
PCI ~opb_gpio_] opb_epio 0lhb
Peripheral Caontroller SRS dooh v20) brom bl -
Frocessar [ 21 TTE: &
Fezet Control O - . util_bus_split 1.00.a
Timer dom_maodule 1.00.a
Utility sardem_gdram_fb dem_madule 1.00.a
<util_bus_split 0 util_bus_split 1.00.a
Legend
[ Master O Slave Master/Slave Target < Initiator (O Connected () Unconnected
4 > | [ System Assembly. | BLOGK DIAGRAM
BaseAddress
opb_gpio_1 [Configure IP]
inx Platform Studio — G:fsuzakuSsz130 - [Gystem Assembly Wiewl]
[ih File Edit View Project Hardware Software Device Configuration Debue Simulation Window Help =l
AR S Rl - I = = Y e e P =t S o R A [ S R i |
EE:®mE DER
OLL @ Filters
Project | Applications | IP Catalog PMM o @ Buslhterface (O Ports (O Addresses |ByeConnection Filters
[ Fofect_| Applicatiors | L BEE © = ]
* Mame Bug Connection | Direction | IP Type IP Wercion
e <@ microblaze_i microblaze 400.a
Mame Wersion Descrig <&d opb v20 opb w20 110
Ainalog i lmb_10 Imb 10 100a
Buz <@d_|mb_10 Imb_10 1002
Busz Bridee s@sdram_controller mch_opb_sdram 1002
Clack Contral o seconzole_ uart opb_uart|ite 100b
Communication High-Speed s@aystem_timer opb_timer 100k
Communication Low-Speed <&d_|mb_bram_if_cnth
Debug s@i_lmb_bram_if_cntlr
DMA s@system_intc
= General Purpose 10 aystem_memcan Conflgure IP
o o <»opb_epio 0
Interrupt Contral pr_mc!?n JELLEY
Memary Block il pr_sp! 1.00d
Memoary Cantraller st
PCL | opb_gpio_1
Peripheral Contraller == d_opb v}
Processor sebram_hlock 0 e la
Reszet Control <@memecon_bus_split Wiew TP Modifications (Chanee Log) &
Timer <pdom_14_multi View PDF Datasheet a
Utility <dem_sdram_fb Browse HDL Sources.. F
seutil bus_split 0 Ia
Driver: gpio_v2 01 _a 3
Legend
Master Slave Master/Slave Target <Ini
O Qsl /sl < Delete Instance
< > | Il Svstem Azsemblv. | BIOGK DNAGRAM |

10-72 Configure IP
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LED 1 1

~ opb_epio_1 : opb_epio_¥3 01 b

[HDL Toeele Mames ] [ﬁ Datashest ] [@ Resztare ]
Uzer | Swstem
Camman
Channel 1 2 15 2UALEnable Channel 2 il
Channel 2
OGP WIDTHGPIO Data Bus Width 1 3
O IWNTERRURT PRESENT Support Interrupt F
(. USER. 42 0ODE User D for The MIR Reset Register |3 ]
0] 8 l l Cancel
10-73
Channell Bi-directional [FALSE]

~ opb_epio_1 : opb_epio_¥3 01 b

FALSE

Uzer |System |

Calithiar
(Chanrel 1 55 B Ghannel 1 iz Bi-directional
Channel 2

£ ALL NEUTSChannel 1 is Tnput Only FALSE v|

€ DOUT DEFAUL TChannel 1 Data Reset Value 000000000 |

G TR DEFAULT Channel 1 Data Tri-state Reset Value 0XEEEEEEEE |

0] 8 l l Cancel

10-74
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System [Base Address] [High Address] [OK]
SUZAKU Free ”1.4 7
CPU
CPU
10-4 GPIO

SZ010 SZ030
S7130
Base Address 0xFFFFA400 0xFOFFA400
High Address 0xFFFFA5FF 0xFOFFA5FF

S7310 SZ410

% opb_egpio_1 : opb_epio_¥3 01 b

System
Ky [H[JL Toeele Mames ] E Datashest l [{3 Reztore ]
Llser( Syatem D Base Address
fddresses
OFB @} BASE4 DR Baze fddress 0xFFEFRA400 |
& HiGHADDR High Address 0xFFFFASFE| |
High Address
( (0] 4 ) Cancel
10-75
1P [Datasheet]
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T2 b ARxExEKK
AEXNNXNE
EEF RN
XN XNE
R
4 N
-
HOL Toeele Mames 1" - Datashest ) =2 Restare
R
- o 1 |
10-76
Addresses opb_gpio_1 BaseAddress High Address Size
w Rilinx Platform Studio — G:fsuzaku/fsz130 - [System Assembly Wiewl]
[ Eile Edit View Project Hardware Software Device Configuration Debug Simwulation Window Help
DFEH Ao RN RArBER: AL P=ARS W BXIBR
FEE BB DN
I ct Information Area @® Filters
Project | Applications | IP Gatalog | @ O Bus Interface O Po‘s ® Hddresses’ fiF Generate Addresses
) Mame Address e fddress | High Address | Size Lock | IGache @ DiCache | Bu:
e [=l- =@ microblaze_i
Name Werzion Descri] -.)‘.:I_npb_v2D
Analog [=-=i_lmb_10
Bus [=-=d_lmb_v10 Addl‘esses
Bus Bridee se@sdram_controller
lock Contral <rconsole_uart
Communication High-Speed -.)system_tlme.r
Communication Low-Speed sd_Imb_bram_if_sntlr
Debug <@i_lmb_bram_if cntlr
DMa waaystem_intc
=-General Purpose 1D QSVSte’n__memCDn
OPE Ge ~»opb_epio 0
sadebue_mdm
Memory Block -»)SDI_flagh
Memory Controller < led_gpio
FCI =]
Peripheral Gontraller 0xFFFFA400  OxFFFFABFF 512 o dier
Processar =] .
Reset Control (=) <@ memcon_bus_split
Timer = w@dem_14_multi
Utility = <@dcm_sdram_fb
(=) =@util bus_split 0
g >
£ 31| 1 Sstem pssembly. | ELOGK DIAGRAM
10-77

IP

Ports

opb_gpio_1
Net

External Ports

FPGA

GPIO _d_out Net

LE

Net
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@ Filters
_ () Bus Interfac: fddreszes ['E':jv Filters (Applied) ”‘1};“ fdd External Part
Matme et Direction | Clazs Sengitivity | Ranee IP Twpe
+- =@ microblaze_j microblaz
+- «d_opb_v20 opb_v20
+- w2 Imb w10 Imb_w10
#-«@d_|mb_v10 Ports Imb_10
+- ~a#sdram_controller mch_oph_
F-<@conzole_uart opb_uartl
5 w@avatem_timer opb_timer
= «ed_|mb_bram_if_cntlr Imb_bram
= =*i_Imb_bram_if_cntlr Imb_bram
+- wsyatem_intc opb_intc
+ ezyEtam_mamoon opb_emz
+- «a#opb_gpio_0 opb_gpio
F- <@debug_mdm
+.-<»spi flash nLE
+- ~led epio TP
= «a#opb_gpio_1 opb_gpio
IPZINTS Trpt Mo Gonnection O INTERRUJPT LEVEL_HIGH
GPIDIO Mo Gannection T [0:(0C GPID_WIDTH-13]
GPID_in i [0:0C GPIO_WIDTH-11]
GPID_d_out [0:C_GPIO_WIDTH-11]
GPID_t_out P [0:4C_GPIO_WIDTH-13]
GPRID2 10 Mo Cannection 10 [0:05 GPID_WIDTH-13]
GPIOZ_in Mo Connection I [0:C_GPIO_WIDTH-13]
GPIOZ_d_out Mo Gonnection O [0:05 GPID_WIDTH-11]
GEPT2 + At A Cinrnectine 1 M- rSPT WTRTH=131 pvs
10-78 Net
LE Net B2 [Make Externall
@ Filters

= Buz Interface Partz Addresses [y Filters (Applied? || Add External Port
]

Mame Met Direction | Class Senzitivity | Range -

+-«@conzole_uart
+)- w@zystem_timer
= wd_|mb_bram_if_cntlr
<»i_|mb_bram_if _crtlr

§-<@system_intc

1 ~@zystem_memcon

+|-«@opb_gpio 0

g pcebug_mdm Make External

+-<@zpi_flazh

+ < led_gpio

=] «opb_gpin_1
IPZINTC Irpt INTERRUPT LEWVEL_HIGH
GPID 1D [0:4C_GPID WIDTH-11]
GPID_in [06C GPID_ WIDTH-13]
GPIO d_out [0e4C_GPIO MIDTH-11]
GPID t out [0edC_GPIO MIDTH-11]
GPRIDZID [0:0C_GPIO MIDTH-11]
GPRIDZ in [04C_GPIO_WIDTH-11]
GPIDZ d_out 0bO000T & BOOT_JP & fo G GFID WIDTH-13]
GPIO2 t out MAZ IMTERRUPT IM & |y [0 GPID_ WIDTH-13]

«»bram_block_0
w»mamcon_buz_zplit
<dom_1d_multi
wardom_sdram_fb
<2util_buz split 0 “

Sl ey

10-79
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External Ports = External Ports
Name nLE_pin

@ Filters

= () Buz Interface (%) Portz () Addresszes [%v Filters (fpplied ][.4},# #idd External Part

M Met | Direction | Glaze | Senzitivity | Ranee  IP Tvpe IP Y

(= =bxternal Ports )

\Eﬂv_wﬁ-/ clk_in 1 CLK
oS _Rst oo, 1
SDRAMCASn  SDR. O
SDRAM CaASn_ 20 SDR. O
SDRAM WER SDR. O
SDRAM WEn 20 SDR. O
SDRAM_DCm SDR. O [:3]
SDRAM Clk SDR. O
SDRAM Clk 20  SDR. O
SDRAM_FASH SDR. O
SDRAM_RASh 20 SDR. O
SDRAM_ADR SDR. O @111
SDRAM ADR Za SDR. O 1]
SDRAM_BankAd.. SDR. O [01]
SDRAM_BankAd.. SDR. O [01]
SDRAM D) SDR. IO [@:31]
SDRAM FEclk SDR. T
COMNSOLE_RX COM... 1
COMSOLE TH COM.. O
MEMCOMNMER ME. O
MEMCOM OEn  ME. © [0:0]
MEMCON_DC ME. 10 [0:15]
MEMCOM_ADR  ME. O [24:30]
mMas INTERRL. MA. 1 IMTER.. LEVEL_LOW
MAC Can net_.. O
SPLSCK SPL. 10
SPLME0 SPL. ID
SPIMOEL SPL. ID
SPLSS SPL. ID [:0]
FPGA_RESET | .
BOOT P nLE_pin
nLED gLED O (0]

ColEpn  nlEDO o]

10-80
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mhs mhs
Project Project Files- MHS File: xps_proj.mhs
10-1 GPIO mhs

PARAMETER VERSION = 2.1.0
PORT clk _in = clk _in, DIR = 1, SIGIS = CLK
PORT SYS _Rst = SYS _Rst, DIR =1
#
PORT nLE_pin = nLE, DIR = O, VEC = [0:0] #
#
BEGIN opb_gpio
PARAMETER INSTANCE = opb_gpio_1 # (Name )
PARAMETER HW_VER = 3.01.b #
PARAMETER C_GPIO_WIDTH = 1 #1
PARAMETER C_1S BIDIR = 0O #GP10_10 Input 0
PARAMETER C_BASEADDR = OxFFFFA400 # (BASE ADDRESS)
PARAMETER C_HIGHADDR = OxFFFFAS5FF # (HIGH ADDRESS)
BUS_ INTERFACE SOPB = d_opb_v20 #OPB

PORT GP10_d_out = nLE
END

#External Port
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10.4.2.6.
Project UCF File: data/xps_proj.ucf
LED D1 FPGA External Ports
nLE_pin Range [0:0] Range 1
nLE_pin<0> [File] - [Save]

10-5 LE_pin<0>

SZ010
97030 SZ130 SZ310 SZ410
nLE_pin<0> Bi12 E12 L1i6 G2

Xilinx Platform Studio - C:¥suzaku¥sz130-20070702¥xps projxmp — [xps_proj.ucf]

[ Fil= Edit “iew Project Hardware Software Device Gonfiguration Debug Simulation Window Help =[5 ]
AR el DN RMNBEBRREAC B IO OAEL i H-A RS
innd i E X BRI E E e TET 4% 0K
ject Information Area 104 HNet MEMCON_DQ<5> LOC=MS | IOSTANDARD = LVCMOS33; ~
4 Project ) Applications || I Gatalog 105 Net MEMCON DQ<d> LOC=N2 | IOSTANDARD = LVCHOS33:
106 Met MEMCON DQ<3> LOC=P2 | IOSTANDARD = LVCHOS33:

PSR : 107 Net MEMCON DQ<z> LOC=RS | IOSTANDARD = LWCHMOS33;

=-Project Files ) 108 MNet MEMCON DQ<1> LOC=vS | IOSTANDARD = LYCHMOS33:
MHS File: xps_proj.mhs 109  Het MEMCON DQ<O> LOC=N& | IOSTANDARD = LYCHMOS33:
L St b BRI 110 HNet MEMCON DO<15> LOC=R13 | IOSTANDARD = LWCHMOS33:

111 Het MEMCON DO<14s LOC=¥13 | IOSTANDARD = LVCHOSE3:

L : ; 1l 112 Net MEMCON Do<iax LOC=R12 | IOSTANDARD = LVCHOS33:
Implementation Options File: ete/fast | 113 yor wEmcow poeizs LOC=T1z | IOSTANDARD = LVCHOS33;
Biteen Options File: etc/biteen.ut 114 Net MEMCON DQ<ll> LOC=V1z | IOSTANDARD = LVCHOS33;

- Project Options 115 Net HEMCON DQ<10: LOC=N11 | IOSTANDARD = LVCHOS33:
Dewyte: SR AN 116 Net HEMCON DQ<o> LOC=P11 | IOSTANDARD = LVCHOS33:
Netlist: Toplevel 117 HNet MEMCON DQ<S> LOC=R11 | IOSTANDARD = LYCHMOS33:
Implementation: XPS (flow! 118 Het MEMCON OEn<O> LOC=T14 | IOSTANDARD = LYCHMOS33:

HDL: VHDL 119  Net MEMCON WEn LOC=P13 | IOSTANDARD = LVCHMOSSS:
Sim Model: BEHAVIORAL 120 HNet MAC INTERRUPT IN LOC=V14 | IOSTANDARD = LYCHMOS33:
= Reference Files 121 HNet MAC CSn - LOC=412 | IOSTANDARD = LVCMOS33;:
log [ : 122 Net BOOT JP LOC=F5S | IOSTANDARD = LVCHOS33:
Sttt (Rt (Al 123 Net FPGA RESET EN LOC=E13 | IOSTANDARD = LVCHOS33:
124 Net SDRAM FE clk LOC=BS | IOSTANDARD = LVCHMOS33;:
125 Met nLED<O> LOC=T3 | IOSTANDARD = LVCHMOS33;:
126
127 Het nLE_pin<O> LOC=E1Z | IOSTANDARD = LVCHOS33;
125
129 \ v
3 >
< > [MSystem Assembly Wiewl |_§
< »
Output Warning Error
GAPS [NUM [SCRL [Ln 1 Gal1 [UGF [

10-81 GPIO(xps_proj.ucf)

10.4.2.7. 1P

1 IP SUZAKU
2 OPB

3.
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10.4.3.

[Hardware] —

[Generate Netlist] Big

.z S? Create or Import Peripheral...
IP Catalog Pru ect | Ap [§] Configure Goprocessar..
Platform Debue Gonfiguration..
=-Project Files
MHS File: xps_proj.mh: % Clean Netlist

Check and Wiew Core Licenses..

(Hard )

PEMNMBPANBEOR RGeS RS
A R0

Filtzrs

3

3

[Hardware] - [Generate Netlist]

MES File xps proims1 1 een Bits DOFE o opb 2D
UGF File: data/xps_pr - OPE T o w0
iMPAGT Command Fil £ Clean Hardware | | Lopn
. ICAGHE_FSLIN Mo Conmection
Implementation Options Fileetc/fast] .
Eitgen Options File: etc/biteenut IGAGHE FSL0.. Mo Gonnection
Project Options DCAGHE FSLIN Mo Gonnection
- Froject Up DGAGHE_FSL_O.. No Gonnection
Device: xc3z1200efe320-4 X
Netlist: TonLevel DiGL microblaze_THGL
- op DHGL microblaze_DXGL
Implementation: KPS
B s»d opb w20 opb vl 110
HDL: HDL LImb_10 Imb_10 1004
Sim Model BEHAVIORAL - - .
. <d_|mb_v10 Imb_v10 1.00.a
= Reference Files
s@adram_contraller meh_opb_sdram  1.00.a
Log Files
Synthesis Report Files sconzole uart opb_uartlite 100k 4
i s s@ystem timer opb_timer 1.00b
sd_Imb_bram_if cntl Imb_bram | |f _cntlr 1.000
<Pi_lmb_bram[* 1.00b
s@aystem_int| 1.00c
sarayvstem_me 200a
sopb_gpio 0 —r amkb
Yy s@pepi flazh opb_spi 1.00e kv
¢ / s | [ System Assambly View] | By =psT
INFO:iMPACT: 580 - '1':Checking done pin ....done. ~
'1': Programmed successfully.
Elapsed time = 1 sec.
ff v BATCH CHMD quitc
Done! =
!
| >

Lt | Warnings Errors

Gienerate Netlis

[Hardware] —

nx Platform Studio — C:¥o-

IF Catalog Project fp [.ﬂ Configure Coprocessar..

Platfarm Debug Configuration

=-Project Files
MHS File: xps_proj.mh: % Clean Metlist
M35 File: xps_proj.mas o Bi

UGF File: datasxps_pr @ lean Bitz
IMPAGT Command Fil 5 Clean Hardware

[Generate Bitstream]

Check and View Gore Licenses

10-82

bit

— [System Assembly Viewl]

Debue  Simulation Window Help
BHBREBER:
AR A AN

@ Filters

o @ Bus Interface (O Ports (O Addresses | Bje Cannection Filters

Lo D O o T 1 |

[Hardware] — [Generate Bitstream]

Implementation Options Fileetc/fast]

Eitgen Options File: etc/biteenut
=-Project Options

Device: xc3s1200efe320-4

Metlist: TopLevel

Implementation: KPS

HDL: WHDL

Sim Model BEHAVIORAL
=-Reference Files
l-Log Files

|7 ICACGHE_FSLIN Mo Conmection
ICACGHE_FSL Q. Mo Connection
DCACGHE FSLIN Mo Connection
DSASHE_FSL_0.. Mo Connection
oL microblaze_THGL
DHCL microblaze_DHCL
- <#d opb v20 opb vl 110
i_lmb_w10 Imb_10 1.00.a
| @-<d_ mb_v10 Imb_10 100a
sa@zdram_controller mch_opb_sdram  1.00.a
10-83 bit Hard
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10.4.4.
10.4.4.1.

[Software] - [Software Platform Settings] &
oS Drivers Driver

opb_gpio Driver generic OK

@

 Software Platform Settings

Processor Information

Processor Instance: | microblaze_i

Software Platfd  Drivers Caonfiguration:

03 and Librarie | peripheral H version Thstance Driver Wersion -~
Drivers B S S i
Internupt Handl opb_uartlite 1.00b conzole_uart uartlite w 101.a
opb_timer 1.00b aystem_timer tmrctr + 100b
Imb bram_if entle | 1.00b d_mb bram_if crtl jgeneric w1004
Imb_bram_if cntle | 1.00b iImbbram_if cnth generic v 100.a
opb_intc 100 system_intc inte 100
opb_v20 110c d_oph 420 generic v 100a
opb_emc 200.a system_memcon genericiv 100.a
opb_gpio 201b opb_gpio 0 generic v 100a
opb_spi 1.00e spi_flash generic v 100a
noh Enin S01h led enin E0in w701 5 w
[ opb_epio 201b opb_epio_] generic v 100a ] 3
J

Criver Parameters:

< | *
< o] 4 } Cancel
10-84 GPIO Driver
mss mss
Project Project Files—MSS File: xps_proj.mss
10-2 GPIO mss

BEGIN DRIVER

PARAMETER DRIVER_NAME = generic
PARAMETER DRIVER_VER = 1.00.a
PARAMETER HW_INSTANCE = opb_gpio_1

END
£TIPS 18 Bug Fix
Software Platform Settings MSS

PARAMETER int_handler = , int_port = MAC_INTERRUPT_IN
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10.4.4.2. ,
Generate Libraries and Drivers™™®

xparametaers.h xparameters.h
GPIO BASEADDR HIGHADDR

Xilinx Platform Stud suzaku¥sz130

[3 Eile Edit Miew Project Hardware Software Device Configuration Debug Simulation iindow Help
200N DFPHL PR el RBNRHBER MRS DA R e nnds HX
: E AR R H

46 /*.-Definitions for- peripheral -SPI_FLASH-*/ ~
IP Cataloe Froject | Applications ‘ 47 #define IPAR SPI_FLASH BASEADDR-OxFFOO0000
45 #idefine XPAR SPI FLASH HIGHADDR OxFFOOOLFF
Software Projects ~ a0 = = =
[c1Add Software Application Project 5Q
mDefault microblaze | boatloop I /+* Definitions for-peripheral-OPE_GPIO 1-*/
mDefault microblaze_i_xmdstub #define TPAR OPE_GPIO 1 BASEADDR OxFFFFA400
= mPrDjecl: BBoot #define TPAR OPE_GPIO 1 HIGHADDR OxFFFFASFF
=) Processor: microblaze i
55
Ex D6 AR AR AR R AR AR R AR AR R KA A AR AR AR AR R R AR A AR AR AR AL E AT LA
= ighmpiler Options 57
Linker Script: 58 /*-Definitions for-driver -UARTLITE-*/
Mode: EXECUTABLE 59 #define EPAR XUARTLITE WUM INSTANCES -1
itack Size: a0
61 /7 -Definitions for peripheral CONSOLE_UART- 7/
Xparameters. h 62 #define XPAR_CONSOLE_UART BASEADDR UxFFFFZ000
¥code¥ mediume 63 #define XPAR CONSOLE_UART HIGHADDR OxFFFFZOFF
oode¥spic 64 #define EZPAR CONSOLE_UART DEVICE ID-O
oode¥sreco 65 #define XPAR CONSOLE_UART BAUDRATE -115200
¥onde¥ main.c 66 #define ZPAR CONSOLE UART USE_PARITY -0
ode¥tlashc 67 #define IPAR CONSOLE UART ODD_PARITY-1
[=-Headers — 658 #define EPAR CONSOLE UART DATA BITS 3
code¥mediumh 62
code¥memmaph 7o
code¥spih R T R PR T T
code¥erech ~ 5 | 2
< | > [Tk Svstem Assembly Viewl | xparameterzh
~
Compiling cpu
Libraries generated in C:%suzakuisz130-20061114\microblaze il 1ibhy directory
Running execs_generate for 03'es, Drivers and Libraries
LibhGen Done.
Done!
E
< | >

Output | Warnines Errors

GAPS [MUM [SCRL [Ln 113 Gol 1[G ™

10-85 xparameters.h
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10.4.5.
LED
Applications Add Software Application Project
Add Software Application Project

! - Hilinx Platform Studio — G:¥suzaku¥sz130 - [System Assembly Viewl]
[ File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =& X

D ER A0y DRNMRIBORNEER DA B

) Filters
= Bus Interface Parts Addreszes | Eyw Connection Filters
oLL ©© o o (B ]
= Bus Connection | IP Twpe IP Wersion
—_— microblaze 4000
yare dpplication Proj aph,v20 1Ml
- - _ Imb_10 1002
s @d_Imb_10 Imb_10 1.00.a
= [¥lProject: BBoot e modiai contiall wck ook ooz 100
Proceszor: microblaze_i \ . . .
Executable: G¥suzakusz] 30-20061114 Add Software Application Project
Compiler Optians 1T T 153 ML = L Y L0 = L L L8 g e
Sources 1T @i_lmb_bram_if_cntlr Imb_bram_if_cntle 1,006
Headers = @paystam_intc opb_intc 100
s@aystem_memoon opb_emc 200a
<@opb_gpio 0 opb_epio 301k
<@»zpi_flash opb_spi 1.00e
<@»led_epio opb_epio 301k
[=- «sopb_epio_1 opb_epio 30b
SOPB d_opb_w20
<@bram_block 0 bram_block 1002
<»memcon_buz_split util_bus_zplit 100.a
<@dom_14_multi dom_module 1.00.a
<@dom_sdram_fb dom_module 1.00.a
<@util bus_split 0 util_bus_split 1.00.a
<areset_cont 0 reset_cont 1.00.a
< | # || [ System Assembly Viewl
console_uart wrapper (console uart) - Ciiysuzakulsz130-20061114% xp=s_proj.whs line ~
93 - Running Z3T synthesis
system_timer wrapper (system_timer) - Cihysuzakuisz130-20061114% ®ps_proj.mhs line
107 - Running E3T synthesis
v
< | >
Output | Warnines " Errors |
Ready )
10-86
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Project Ham

Processar

e Add Software Application Project

hello-led

(hello-led

Mote: Praject Mame cannot have spaces.

| microblaze_i

[] Project iz an ELF-only Project
Chooze an ELF file.

| Browse..

The ELF file iz assumed to be generated outzide XPS

(| oK

(oo |

10-87

Project : hello-led

Sources

Add New File

Ii
| % Hilinx Platform Studio — G:¥suzaku¥sz130 - [System Assembly Viewl]

[h File Edit Wiew Project Hardware Software Device Confieuration Debue Simulation Window Help

=8 mChw?
@ 2EXIBRIE X

DEX

D ER Ao RN BB R i ER R P RS

In A @ Filters
MHW|W| oL L (;:\ (@ Bus Interface (O Porte (O Addresses | Bjw Connection Filters
| Saftware Projects PMM | Mame Buz Connection | IP Type IP Wersian
l icati i BEB s@microblaze i microblaze 400b
e ]Add Software Application Project.. |
mDefault: microblaze_i_boot loop ol.:l_opb_v20 opb_v2l 110
. R F-<@i_Imb_10 Imb_10 1.00.a
mDefault: microblaze_i_xmdstub
_ <d_|mb_v10 Imb_10 100.a
& m""’lec‘: BBfmt . <@zdram_contraller mch_opb_sdram  1.00.a
Processor: microblaze i = s@console_uart opb_uartlite 1.00b
Execu.table: Q:¥Suzaku¥sz1 30-20061114% Paystem timer opb_timer 100b
Gompiler Optio d Imb bram if entl Imb_bram_if ent 1.00b
Sy N <i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1.000
prFicaders s@ayztem_intc opb_inte: 1.00c
¥ Project: hello—led 2004
Processor: micrablaze | hello-led  Sources 301k
Executable: C¥suzaku¥sz130-20061114% L] 100
“ Compiler Options b
| .
| e Add Existing Files.. Add New File... amb
<@bram_block 0 bram_block 1.00.a
) <& memcon_bus_split util_bus_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_bus_split 1.00.a
i <areset_cont 0 reset_cont 1.00.a
I
< | » || [ Svstem Assembly Viewl
| % d_lmb_w10_wrapper (d_lmb_w10) - C:hysuzaku\szl130-20061114\xps_proj.whs line 167 - ~
Running Z3T synthesis B
SYSLEm WEmSOon Wrapper (SyStem memcon) - Ciiysuzakulsz130-20061114% ®ps_proj.whs
line 175 - Bunning ZST synthesis
. v
= (& | >
Output | Warnings " Errors |
Ready (]

10-88 New File
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hello-led
main.c [ ]

SourcefHeader File to create and add to Project

iRIFFSIBERD: Q) hello-led ) j & =k BB
sl Y I \

FAOLZ

74 BE1AE

24 T1-8

e

21 Ayk0-p /

——
7 B N < |main.c ) j ‘ {RTFS) )
=

Fr-f I DFEER T |C;"C++ Sources o otk opp ook cod

main.c

10-89 main.c

Sources main.c

w Xilinx Platform Studio — G:¥suzaku¥sz130 - {(C:fsuzaku/sz130-20061114 hello-led/main.c} — [main.c]

EEX
[ File Edit Aiew Project Hardware Software Device Configuration Debug  Simulation Window Help =& ]
B IDONODOPHZ N0y RRRARIEDR R R PecA NS
P RIEXIRRIEEIEE 222 AXAR DN

- 1

x

IP Catalog Project |F'|pplicati0ns |

Software Projects
|c]Add Software Application Project..
mDefault: microblaze_i_bootloop
mDefault: microblaze_i_xmdztub
= umject: BBoot
Proceszor: microblaze_i
Executable: G¥suzaku¥sz]30-20061114%microblaze |
Compiler Options
Sources
Headers
= [l Project: hello-led
Procezzor: microblaze_i
Executable: C¥suzaku¥ez] 30-20061114¥hello-led¥e
Compiler Options

—
GCifzuzaku/sz1 30-20061114/hello-led /maine LD
—

main.c

< |
hd ¥ [MhSystem Assembly Viewl | main.c |

|

x

1

1

1
|

* Low Lewel Synthesis +

=l

Output ‘Warnings Errars

Ready GAPS |MUM |SCRL |1 Cal 1 |G c

10-90 main.c
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LED

w Xilinx Platform Studio - C-¥suzaku¥s2120-20070702%xps proj.xmp - [main.c] =13
[p File Edit “iew Project Hardware 3Software Device Gonfiguration Debug Simulation Window Help =[5 ]
R el RERMREOR MR N BB DAL DA RS

a2y AR RRIZEIEE Z2 52 43X 80K

f#include "xparsmeters.h'

1
2
3 int mainiwoid)

4

5 #ivolatile unsigned long *)XPAR COPE_GFIC 1 BASEADDR = 0O:
&

7

g

Software Projects
1e1fdd Software Application Project..
mDefault microblaze_i_bootloop
&Default: microblaze_i_xmdstub
Procezzor: microblaze i
Executable: C¥suzakuisz130-2007070
Compiler Options
Sources
Headers
= [l Project: hello-led
Processor: microblaze i
Executable: C¥suzakuisz130-2007070
Compiler Optiohz
- Sources
Cifeuzakussz] 30-20070702 /hello-
Headers

return 0O;

=

#include "xparameters.h" /

int main(void)

{
*(volatile unsigned long *)XPAR_OPB_GPIO_1 BASEADDR = 0;
return O;

¥

10-91 LED (main.c)
[File] - [Savel
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Mark to Initialize BRAMs
Project : hello-led

Project : hello-led

hello-led BRAM

| = Hilinx Platform Studio — C:¥suzaku¥sz2130 — (C:/suzaku/s2130-20070208/hello-led/main.c} — [main.c]

Hardware Software Device Configuration Debug Simulation Window Help

PHL Dine:o ey @M

.

BB e Pes & T & E

#include "Xparameters.ht

Project Applications

|c1Add Software Application Project..
mDafault: microblaze_i_bootloop

mDafault: microblaze_i_xmdstub
=] mprnjecl: BBoot

Processor: microbla
Executgble™¥suzakui=z130-200702005
Mniler Options

Project: hello-led
(=)- Processar: microblaze
Gienerated Header: mi
Executable: C¥suzaku¥sz
Compiler Options

I Thiti:
Build Project
Clean Project

Delete Project..

Make Project Ipge
®Linker Script..
L

10-92 hello-led

BBoot("11.4.6 BBoot " )
Project : BBoot Mark to Initialize BRAMs

Project : BBoot 4]

Headers

linx Platform Studio - G:¥suzaku¥sz130 —

:fsuzaku/sz130-20070208 fhello-led/main.

[2 Eile Edit View Project Hardware Software Device Configuration Debue Simulation Window Help

ol i N AENE

ZZ 40N

B8 E R F e X R &

1 #include "xparameters.h”

int m

{

@Hefault: microblaze_i bootloop

@::Dafault: microblaze_i_sxmdstub
54 Project: BBoot
Processzor: microblaze_i

Executable: G¥suzaku¥sz] 30-200702 | ¥
Compiler Options

Clean Project
Delete Proje

Hea
= %iject: hello=Te
=) Pracezzor: microblaze_i
Generated Header: microblaze_i/if ”
Executable: C¥suzaku¥sz130-20070208%he llo-le
Compiler Options
= Sources
Cr¥suzaku¥sz1 30-20070208%he lo-led¥main.
Headers

Make Project hactive
Generate Linker Script..

10-93 BBoot
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10451 (sz310 ] sza10)

S7.310,57410
Project : hello-led Set Compiler Options

~ Xilinx Platform Studio - G-¥suzaku¥sz310 — {C:fsuzaku/=z310-20070208/hello-led/main.c} — [main.c]

B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help
BEODORIDPAEHLEMS oY PENARHEBOR R Dws A W § & u
@ %

S A4AHRAR NN

J to 1 #include "xparsmeters.h”

IP Catalog Project Applications 2

Software Projects 3 :'nt' b
(e 1Add Software Application Project.. 5 * (] L o
mDefault: PPCA05_i_boatloop 5 Set Comniler ODtiOIlS

= mpmject: hoot
Processar: PR
offile: Ci¥suzaku¥sz310-20070

sompiler Opti
ecutable: C¥suzaku¥sz310-3 ¥ Ma.rk o Ir.1|t|allze BRAM:
Build Project

Clean Project
[l L -

Ciéguzakuiézz 3 0-UTT0D

Headers Make Project Inactive
Gienerate Linker Script..
T
10-94
Use Default Linker Script Program Start Address O0xFFFFC000 [OK]
O0xFFFFC000 BRAM Base Address BRAM

Set GCompiler Options

Compiler Tools:

Debue and Optimization Pathz and Options

Application Made
Executable HmdStub emdstub_peripheral @ not assigned)

Ciutput ELF file
isuzakusz31 0-200701 0 7%he |- led¥executable el |

Linker Secript
[] Use Custom Linker Script

| | Browse ..
Se Default Linker Script OXFFFFCOOO

Proeram Start Addres€ [Dxftfc000 |

Stack Size | |

Heap Size | |

10-95
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executable.elf

"C:¥suzaku¥sz***-add_uart_gpio¥microblaze_i(ppc405-1)¥code"
Platfo dio a a D-2006 4/hello-led/ma 3 m|
[B File Edit Wiew Project Hardw Device Configuration Wghug  Simulation Window Help =& X
e DN ED BB (_‘g Software Platform Settings... o @ e P ] ,g'? = é T &

Azzign Default Drivers
: Eon 7 = P E =
il % - [g % - - ubg Gienerate Libraries and BSPs

IP Cataloe | Praoject | app\eations [c] Add Software Application Project.
f\ Euwild Al User Applications

Flatform

=- Project Files
MHS File: xps_proj.mhs
M35 File: xps_proj.mss %
UGF File: data/xps_projuct
IMPAGT Command File: stc/dow| £ Clean Lirariss
Implementation Options File: etcd @ Clean Programs
Bitzen Options File: etc/biteen.ut 2 Glean Software

Get Program Size

[Software] - [Build All User Applications]é

Ve 3 |

igmed - long - #) (OxFFFFA400) ) =0;

=- Project Options
Device: xc3s1200efe320-4
Metlist: TopLevel
Implementation: ¥PS
HDL: WHDL
Sim Model BEHAVIORAL
= Reference Files
-Log Files

[Software] - [Build All User Applications]

10-96 elf

bit

(b File Edit View Project Hardware Softwy

ow:0F A&

IF Cataloe | Project | Applications

[Device Configuration] - [Update Bitstream]Hi" bit

% Xilinx Platform Studio — C:¥suzaku¥sz?Zu - [System Ass. wbly Viewl ]

Nimulation Window Help
BErBERBER AR e
b7 0

srtace (O Ports (O Addresses [ Bjo Connection Filters

Platfarm

= Project Files
MHS File: xpz_praj.mhs
M35 File: xps_proj.mss
UGF File: data/xps projuct
iMPACT Command File: etc/download,
Implementation Optians File: ete/fast
Biteen Options File: etelbiteenut

= Project Options
Device: xc3s1200efg320-4
Metlist: ToplLevel

PMM [Name \

Bus Gonnection 1P Twpe IP Wersion /_~|

[Device Configuration] - [Update Bitstream]

Implementation: %P5

HDL: WHDL
Sim Model BEHAVIORAL
=- Reference Files

Log Files

Synthesis Report Files

ToRCHE Fol I NG Gornection
ICAGHE_FSLO.. Mo Gonnection
DCACGHE FSLIM Mo Connection
DCACGHE FSL 0. Mo Connection
L microblaze THGL
DML micrablaze_[HGL
= <»d_opb_v20 opb_w20 110
@i lmb 10 Imb w10 1.00a
| @ <d Imbvil Imb 10 100a
<@zdram_controller mch_opb_sdram  1.00.a
Pconzale_Lart oph_uartlite 1.00b |
@system_timer opb_timer 1.00b
<@d Imb bram_if cntlr Imb_bram_if_cntlr 1.00b
@i_Imb_bram_if_cntl Imb_bram_if_cntlr 1.000
s@szystem_intc opb_intc 1.00c
@zystem_memoon oph_emc 200a
L s@opb_epio 0 opb_epio 301b

—
OI.
©
3
o
-
+
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/} TIPS 19 ERROR

Update Bitstream  Build All User Application
[Hardware] — [Clean Hardware] [Software] - [Clean

Software]
10.4.8.
bit JTAG SUZAKU JP2
SUZAKU CON7 LES/SW CON6 AC 5V

© §233222

O EEEEisr™ —reesited O

O ©000000000000000000000 O
©000000000000000000000
LED | SW | R-SW 7SEG UARTJCONFIG
|nooonnoooooonononno 0 0O
0000000000000000000 o O

——<L 5

5 s00 B E =

10-98

e T
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[Device Configuration] - [Download Bitstream]&& iMPACT
FPGA bit

Platfo dio a a D-add ua Epio ode a a .
B File Edit View Project Hardware Softgdfe P Debue SiTNgtion Window  Help CIE )
¥ 3%, E#% Undate Bitstream 3 o @wee B R oS WD XK REE E
; = %
i@ Generate System AGE File —
Praject | Applications | IP Gataloe il Droeram F‘ESM‘VDM)
[
Paterm . ine 1,145
- Project Files a3 unsigned int bootloader offset;
MHS File: xps_proj.mhs a4
MSS File: sps_projmss s . . . .
UGF File data/xps projuct = [Device Configuration] — [Download Bitstream]
IMPACT Gommand File: ete/dannloademd o
Implementation Optians File: ete/fast yuntime.cpt s
Biteen Options File: etc/biteenut s
o Project Options o
Device: xc0s12Mefga-4 o1 if (is_auoboot mode ()] (
Netlist: TopLevel az second boot loader {boot loader offset);
Triplsmertation: ¥PS o ) - -
HDL: VHDL 24
Sim Modsk BEHAVIORAL as wyprint (" atchalc"EEOOT_NAME " v BECOT_VERSICN " (" TARGET CPU ")iniz")
& Reference Files 98 wyprint ("Press 'z' or 'E' for BBoot Menu.inir"):
Loe Files o
Report Files o8 fori{i = 0; i < 900000000; i++)(}
99 if (XUartlite_mIsReceiveEwpty [ZPAR_CONSOLE_UART BASEADDR
100 second_boot loader (boot loader_offset)
101
10z key = ger char () :
103 if (ke == 'z' || key == '2'){
104 wypring ("Flease chonse one of the following snd Hit snrer.inir”);
105 wyprine ("a: activare sesond stage hootlosder [defsult)inir”); v
< >
[ System Assembly.. | BLOGK DIAGRAM | BJspsproj | B main |

INFO: iMPACT:2219 - Status register values: ~
INFO: iMPACT - 0011 0111 1111 1000 0000 0000 0000 0000

INFO: iMPACT:575 - '1': Completed downloading bit file to device.

INFO:iMPACT:580 — '1':Checking done pin ....done.

'1': Progremmed successfully.

Elapsed time = z sec.

// ®rv BATCH CHMD : quit

Done !
~
< >
Qutput | Warnings | Errors
Download Bitstream to the FPGA GAPS [NUM [SCRL [Ln 8 Col 4 [PSF ™

10-99

LED D1

10-100 LED(D1)

”C¥suzaku¥sz***-add_uart_gpio¥implementation”
download.bit
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10.4.9.
ISE D2 D3 D4 (SZ310,8Z410
bitgen.ut UnusedPin
PullDown SUZAKU
PullU D2 D3 D4
D2 D3 D4

-

w Hilinx Platform Studio - C:¥fpea¥=sz130

ct Information Area

IP Gatalog | Project | Applications

(b File Edit “iew Project Hardware Software Device Confisuration Debue Simulation Window Help
T mE DO DPEHL N0 DR A:RABER A ®

P ARG MBI X BREIE X

— fetc/biteen.ut) — [biteen utl

— w = o

P EE| =& E &

) EDK

L T . Ll

H=)]

Platform

= Project Files
MHS File: xpz_proj.mhz
MS3S File: xpz_proj.mss
IUGF File: datasps prajuct
IMPACT Cammand File: ete/downloadcmd

1 P L |

Iimg = lacstc/fast runtime.opt
< Bitgen Cptionz File: eto/hitgenut >
= Projec

Device: xoeds]200efz320-4

Metlizt: Toplevel

Implementation: XPS

HDL: wHDL

Sim Maodel BEHAWIORAL
= Reference Files

Log Filez
Synthesziz Report Files

1 —g-CclkPin:PULLUP
2 = - TdoPin: PULLINCONE
3 —g-M1Pin: PULLDOWN
4 - -DonePin:PULLUR
5 #-g StarcUpClk:JTAGCLE
g —g-StartlUpClk:CCLE
7  —g -MOPin:FULLUP
8§ —g MZPin:FULLUP
= —g -ProgPin: PULLTP
10 —g TckPin:FULLUP
11 —g TdiPin:PULLUP
1z - TmsPin: PULLUP
13 —g - LCE cycle:NoWait
14 —g - Security:NCNE
15 #-m
1a —q - Perodi gl

Q =g - UTnusedPin:Fulllown >
) AN

-g UnserdPin:PullDown

< I
[MeSystem Azzembly Viewl

[2] mainc |

10-101 Bitgen

| ™
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Add External Port

[0:0](Range
net_vce

(

nLE2_pin, nLE3_pin, nLE4_pin

Net

External Ports

net_vce

YlV

3

) Direction O

<0> )

*

Filterz

= () Buz Interface (%) Portz () Addresses [%Iv Filters {prlied}@dd External Port T

Name
Range
Net

Mame Met Direction  Clazs  Sensitivity  Range | IP Twpe
- = External Ports
clk_in clk_in I GLE
S¥5_Rat SY5_Rat I
SORAM CASn SDRAM.CASh W O
SORAM_CASh 20 SDRAM CASH W O
SDRAM WER SORAMMWERw O
SORAMMER 20 SDRAM MWERw O
SORARM_DM SORAR_DCi 0] [0:3]
SORAM Gk SORAR_Clk 0]
SORAM Gk 20 SDRAM Gk _w 0]
SDRAM _RASn  SDRAM_RASHw O
SDRAM_RASh 20 SDRAM_RASH W O
SORAM_ADR SORAM_ADR W O [11]
SORAM_ADR 2o SDRAM_ADREw O [:11]
SORAM BankAd.. SDRAM_Bank ad.. O [0:1]
SDRAM_BankAd.. SDRAM_BankAd. O 0]
SORARM_DC SORAM_DC I [0:31]
SDRAM FE k. SDR&MFBclk I
COMSOLE_RX  CONSOLE_RX I
COMSOLE_TH COMNSOLE_TH 0]
MEMCOM WEn  MEMCOMWER O
MEMZOMN_OEn  MEMCONOER O [0:0]
MEMCOMN_DC) MEMCOMN_DC) I 18]
MEMCOMN_ADR MEMCOM_ADR O [24:30]
MaAC INTERRU.. MAZ_INTERRUP.. I IMTER.. LEWEL_LOw
MAC Can net_end )]
SPLSCK SPLSCK I
SPLMIS0 SPI_MIS0 I
SPT_MOSI SPI_MOSI I
SPLSS SPISS I [0:0]
FPGA_RESET_EM FPGA_RESET EM O
BOOT_JP BOCT_JP I
nLED nLED 0] [0:0]
nLE pin nLE 0 [0:0]
nLEZ pin net oo ] [0:0]
nLE=_pin net_voe 0] [0:0]
nLE4 pin niet oo o] [0:0]
10-102 EDK
xps_proj.ucf
10-6
SZ010
97030 SZ130 SZ7310 S7410
nLE2_pin<0> C12 Fi12 L15 F2
nLE3_pin<0> D11 B11 L14 F1
nLE4_pin<0> E11 All L13 E1
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/& TIPS 20 Flat View

Flat View

Filters
() Bus Interface () Ports (3) Addresses Flat View
Mame v gt IF Type IP Wer
PB FFFF1000 0<FFFFIOFF 256 a d_opb_w20
OPB : gi::tim Bdfionon  Oxf2nt 256 O  dophe20
SOPE v IP Type I=FFFF3000 O<FFFF30FF 256 = d_opb_w20
SOFPE v P Wersion 'xFFFFOUUD 0<FFFFCOFF 256 a d_opb_v20
32M [
g1z [} d_opb_w20
I 512 O  dopbvao
SOFPE v High Address 'xFFFFHZUD O0<FFFFA&3FF 512 a d_opb_v20
SOPB W Size JxF FEOOOOO 0xFFEOFFFF G4k [ d_opb_v+20
SLMB v Lock 'xUUUUUUUU 000007 £ ak [} d_lmb_10
SLMB v [Cache J=00000000 000007 £ ak = i_lmb_ 10
v DCache | u a
SOPB v hstance u [ d_opb_v+20

10-103 Flat View
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10.5. UART 3
UART BRAM

10.5.1.
105.1.1. IP
IP Catalog Communication Low-Speed opb_uartlite
Add IP opb_uartlite_0

x Platform Stud suzakuSez130 = [System Assembly Viewl]

[t Eile Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help

iDPHS BB E Loy BE N HBER:MBRAG: A B S

IP Catalog

XiBRriE =

‘ OLL @ Filters

S Diie L Ports () Addresses | BywConnection Filters
[ Opb uaI‘thte Bus Gonnection | Direction | P Tvpe IP “ersion
(=] - microblaze 4004
Name Vergion Def opb w20 110e
Analog lmb 10 1.00a
EBus Add IP Imb w10 1.00a
Bus Brides mih_opb_sdram  1.00a
Glock Contral opb_uartlite 1.00b
Communication High-Speed ey stem_timer opb_timer 1.00b
= Communication Low= s»d_Imb_bram_if_cntle Imb_bram_if_cntlr 1.000
0L 10d OPE IG Q\_Imb_brém_if_cnt\r Imb_bram_if_cntlr 1.00b
spi 100e OPE SPI Inter s@system_intc opb_intc 1.00c
opb_spi 1004 OPE SPI Inter j;f:;;”e L= oph eme L
I @nph uart16560 1.004d OPB UART (1 @debue IP Opb_uartllte_o
s@zpi_flas!
View MPD @ led_epin Opb_Epio LR
. " . oph_gpio 301k
urpose [0 V!EW IP Modifications (Change L ‘ ~opb_uartlite 0 opb_uartlite 1.00b
Trterrupt View PDF Datasheet - 5 ool 1004
Memory Block = «@memcon_bus_split util bus_split 100a
hemory Controller sardom_14_multi dem_module 1.00.a
PGl sdom_sdram_fb dem_module 1.00a
Peripheral Gontroller sautil bus_split 0 util bus_split 1.00a
Processor
Feset Contral Legend
Emi; + | |OMaster QO Slave | Master/Slave = Target < Initiator O Connected (2 Unconnected
| > | [Tk System Assambly.. | BLOGEK DIAGRAM [2] #psproj [2] main
INFO:iMPACT: 572 - '1': Completed downloading bitc file to dewvice. ~
INFO:iMPACT: 580 - '1':Checking done pin ....done. D |
'1': Programwed successiully.
Elapsed time = 2 =ec.
J/ #%% BATCH CMD : guit
Done!
Assigned Driver uwartlite 1.01.a for instance opb_uartlite 0
opb_uartlite 0 has been added to the project
v

< | 2
Output | Warnines | Errors

Ready ™~

10-104 opb_uartlite
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10.5.1.2. OPB
Bus Interface
OPB

opb_uartlite_0

w Hilinx Platform Studio - G:/suzaku/sz120

[th File Edit View Project Hardware Software Device Gonfiguration Debus Simulation Windof
DPHL PEF waybEn Bne DR 8@ e DBuslnterface
= H DDk

[System Assembly Viewl]

Timer
- Ltilitw
<

OLL
Praject | Applications | IP Catalog ; Ié'l I\BII = () Bus Interface Parts (O #ddresses | By Gonnection Filters
() &—/ Buz Connection | Direction 1P Type IP Wersion
(=] i microblaze 4004
Name Wersion Description opb_v20 110e
Analoe Imb_v10 1.00a
Bus Imb_y10 1.00.a
Bus Bridee [ mch_apb_.sdram 1.00a
Glock Gontrol @conzale_uart opb_uartlite 1.00b
Communication High-Speed s@system_timer opb_timer 1.00kb
= Communication Low-Speed <»d_|mb_bram_if_cntl Imb_bram_if_cntlr 1.00b
@Upb_i‘c 101d OPE OC Interf i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
opb_spi 100c OPE SFI Inter @zystem_intc oph_intc 1.00c
- @zystem_memoon oph_emc 200a
opb_zpi 1.00d CPE SP1 Inter R I amk
) 0l 1.00 OPE UART (0 @debug_mdm oph_mdm 200a
! »=pi flash oph_spi 1.00d
Debug <»led gpio oph_gpio a0lh
DA <»opb_gpio 1 oph_gpio 30b
General Purpose IO =) <mopb_uartlite 0 opb_uartlite 1.00b
Interrupt Gontrol \ SOPE d_opb w20
Memory Block ( J ] bram_black 1.00a
Memary Gontroller N Y util bug_split ~ 1.00.a
FCI O d . dem_module 1.00.a
Peripheral Gontroller _ - dem_module 1.00.a
Processor <util_bus_split 0 util_ bus_split 1.00.a
Reset Gontrol Legend

O Master O Slave Master/Slave

|| e system Assenbly. | BLock DigRAM |

Target < Initiator

) Connected ) Unconnected

[2] #psproj " [2) main |

10.5.1.3. IP
opb_uartlite_0

x Platform Studio suzakufsz130 =

10-105 OPB

Configure IP

[System Assembly Viewl]

[ File Edit View Project Hardware Software Device Gonf

ER= =il v

Praject |P.pp|\cat|ons ” TP Catalog |

Platform
=-Project Files
MHS File: xpz_proj.mhe
M35 File: xpz_proj.mes
UGF File: dataxps_projuct
iMPACT Gommand File: etc/download.cmd
Implementation Options File: eto/fast runtime.opt
Eitgen Options File: etc/bitgenut
= Project Options
Dievice: xo3s1200efz320-4
Metlizt: Toplevel
Implementation: XP5
HOL: WHDL
Sim Model: BEHAVIORAL
=}-Reference Files
1 Log Files
Report Files

iguration Debue Simulation Window Help

NP EHR AWE IO REN MBI R AR i Fecd WG

ERAH
IHIT

#FEXRRrEIEE

<»opb_epio_l
=8 # onb_uartlite 0
SOPE

<»bram_block 0
< memcon_bus_split
dom_14_multi
wpdom_sdrame
<util_bus_split 0

\

OLL @ Filters
PMM o @ Buslterface O Ports (O Addresses | Eje Gonnection Filters
BiEAD MName Buz Connection | Direction 1P Type IP Wersion
<@ micrablaze i microblaze 400.a
<»d_opb_w20 opb_v20 110
|| E-<»ilmb10 Imb_10 1.00a
<»d_Imb_10 Imb 10 1.00.a
<@sdram_controller mch_opb_zdram  1.00.a
o spconzole uart opb_uartlite 1000
s@system_timer opb_timer 1.00kb
<d_Imb_bram_if_cntlr -
i_lmb_bram_if_cntlr
s¢system_intc
s@ayvetem_memoon .
Sorhspind Configure IP
sdebuz_mdm =
<@=pi_flash opb_spi { 1.00d
RoES i alh

opb_gpio

d_opb_%20
Wiew MPD

View IF Modifications (Chanee Log
Wiew PDF Datashes
HOL Sources.

OWEE

Legsnd
[ Master (O slave

Master/Slave

Target < Initiat
| [D System Assembly | BLOCK DIAGRAM ” [ #ps_proj " [2) main |

Driver: uartlite_w1 01 a

Delete Instance

10-106 Configure IP
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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

zer | System /\

gl

¢ BA0RAR4A TE:UART Lite Baud Rate

2 24ATA Brrs:Number of Data Bitz in a Seria
Frame

o LEE B4R Use Parity

o 020 PARTY Parity Type /

oK l [ Cancel

10-107 UART
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SUZAKU
[Systeml [Base Address] [High Address] SUZAKU
Free
”1.4 ”»
10-7 UART
SZ010 SZ030
37130 S7Z310 SZ410
Base Address 0xFFFFA 00 0xFOFFA600
High Address 0xFFFFAGFF 0xFOFFAG6FF
w opb_uartlite 0 : opb uartlite_v1 _00 b
SyStem [HDLTDggIe Mames ] [E Datagheet ] [@ Restore ]
User q\fsmem _) Base Address
Addrezzes
OPB & BASEADDA Baze Address 0XFFFFAGDD
& HiGHAPDRHigh Address /Jumnm
High Address
[8]2 ] ’ Cancel
10-108
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SUZAKU
OPB [OPB Clock Frequency] [OK]
10-8 OPB Clock Frequency
S7Z010 SZ030
37130 SZ310 S7410
OPB Clock Frequency 51609600Hz 66355200Hz 87500000Hz

x opb uartlite 0 : opb uartlite ¥1 00 b

[HDLToggIe MHames ] [ﬁ Datasheet ] [@ Restore ]
|Jzer | System
Addresses
o £ OFE DIIDTHOPE Data Bus Width 3z
¢ OFE ARIDTHOPE Address Bus 92
Width
O CLA FREZOPE Glock Frequency ‘ 51609600#2 :s
ey S
7z N
k OF J ’ Gancel
10-109
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10.5.1.4.
Addresses opb_uartlite_0 BaseAddress High Address Size

@ Filters
*
= O Bus Interface () Portg (3) Addresses )Rl Generate Addresses ]

Marme fiddress e Addrezz  High Address  Size  Lock  [Cache  DCache | Bus Gonnect
+- s« microblaze i
- ~rd_opb_v2l Addresses
«i_lmb_w10
«»d_Imb_»10
«zdram_controller
w»conzole_uart
waystem_timer
«d_|mb_bram_if_cntlr
«*i_lmb_bram_if cntlr
wayztem_intc
w#system_memcon
~#opb_gpio
wrdebug_mdm
~»zpi_flash
<»led_epio
«0oph_gpin_1
«»opb_uartlite 0 /
S0OPE OxFFFFAGO0  O<FFFFAGFF 266 [ d_opb_v20
= «@bram_block 0
=] s memcon_bus_split
= «dom_14_multi
- «dcm_sdram_fb
= «@util_bus_szplit 0

o [ [ O O O O O [

<
[Th System Azsembly.. BLOCEK DIAGRAM

10-110
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10.5.1.5.
Ports opb_uartlite_.0 RX TX Net Make External

External Ports

@ Filters
= ) Bus Interfau: fddrezses ['Ei‘lv Filters (Applied) ][,ﬁ,ﬂ #dd External Part
MHame Met Direction  Class  Sensitivity | Range | IP Type
SPI_MIS0O SPI_MIS0 0
SPI_MOEL SPI_MOEL (0]
SPILES SPLES 0 [0:0]
FPGA_RESET EM FPGA_RESETEM ©
BOOT_JP BOOT_JP I
nLED nLED o [0:0]
nLE_pir nLE 0] [0:0]
rLEZ pin hiet_vioo o] [0:0]
nLEZ pin hiet_voo 0] [0:0]
5 i et oo 0] [0:0]
COMNSOLE_ B2 pin \GONSOLE_RX2 I
COMNSOLE_THZ pin /2 GONSOLE_TH2 0
+)- e MK OO o ee icroblaz
5 <d_oph_v20 CONSOLE_RX2_pin, CONSOLE_TX2 pin |ph 20
+- i [mb 10 mb 10
+-=d_Imbw10 b w10
#- «@zdram_controller mch_opb_
+- «@conzole_uart opb_uartl
+- wpavstem_timer opb_timei
+-«d_Imb_bram_if_cntlr Imb_bran
+- «i_lmb_bram_if_cntlr Imb_brarn
H- wpavstem_intc opb_intc
+ -..,hsysten'!_memcnn CONSOLE_RX2 npb_emc
+- «@opb_gpio 0 opb_gpin
+- ~2zpi_flash CONSOLE_TX2 opb_=pi
+- «#led_epio 1 opb_gpio
+- ~#0pb_gpio_l Make External opb_gpio
—|- =@opb_uartlite 0 opb_uart!
Interrupt Mo esmaestion IMTER... EDGE_RISL.
"
TH CINSOLE THE
—I-«@bram block 0 bram blo

10-111

231 CPU



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

10.5.1.6.
Project UCF 2
10-9 CONSOLE
SZ010
S7130 S7310 S7410
SZ030
CONSOLE_RX2_pin B4 M3 F13 P4
CONSOLE_TX2_pin A3 Me6 E13 E15
% Hilinx Platform Studio — G:¥suzaku¥sz130-20070702¥xps _proj.xmp — [xps projucf*]
B File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help (=& ]
N ol DRARBRR RN BB IDFELS @A RS
iunE EX BRI E E e TEL AR IH
Proient Information frea 108 Net MEMCON DQ<O> LOC=Hg | IOSTANDARD = LVCMOS33; A
@ Applications || 1P Gatalos 110  Net MEMCON DQ<15> LOC=R13 | IOSTANDARD = LVCMOS33;
= 111 Het MEMCON DO<l4» LOC=¥13 | IOSTANDARD = LVCMOS33:
atiorm § 11z Net MEMCON DQ<13> LOC=R12 | IOSTANDARD = LWCMOS33:
i Project F_"‘_’S _ 113 Net MEMCON DQ<12: LOC=T1Z | IOSTANDARD = LVCMOS33;
LS (Al B R el 114 Net MEMCON DQ<11> LOC=V12 | IOZTANDARD = LWCMOS33;
Mss 115 Het MEMCON DQ<10» LOC=H11 | IOSTENDARD = LVCMOS33;
. e 116  Het MEMCON DO<9: LOC=P11 | IOSTANDARD = LVCMOS33:
iMPACT Gommand File: EFC_dm";'”ad'( 117 Net MENCON DQ<S> LOC=R11 | IOSTANDARD = LVCHMOSS3:
e et o O_Dt_'msi'_'e' steffastil | 115 Ner MEMCON OEn<O> LOC=T14 | IOSTANDARD = LWCHOS33;
TR O (Al el 119 Het NENCON WEn LOC=P13 | IOSTANDARD = LVCNOZ33;
EHAR=0 O 120 Net MAC INTERRUPT IN LOC=¥14 | IOSTANDARD = LWCHOS33;
De‘”,ce_' xcds1200efe320-4 121 Net MAC CSn LOC=A412Z | IOSTANDARD = LVWCHMOS33:
Netlist TDDL_E‘?' e 12z Net BOOT JF LOC=F5 | IOSTAMDARD = LVCHMOSS3:
Imp'_eme”‘at'm H78 Gl 123 Net FPGL_RESET EN LOC=E13 | IOSTANDARD = LWCMOS33:
HDL VHD!— 124 Net SDRAN FE clk LOC=E2 | IOSTANDARD = LVCMOS33;
Sim Model BEHAVIORAL 125 HNet nLED<O> LOC=T3 | IOSTAMNDARD = LVCMOS33;
= Reference Files 126
Log Files . 127 Net nLE pin<O> LOC=E13 5
et (Reper (s 128 Net nLEZ pin<o> LOC=F13 5
129 Net nLE3 pin<0O> LOC=B11 ¥
130 Het nLE4 pin<0:> LOC=311 | JASTENDARD = LVCMOS33;
131
132 Het CONSOLE_RXZ pin Loc=M3 # | IOSTANDARD = LVCMOS33;
133 Het CONSOLE_TXZ pin LOC=M& | IOSTANDARD = LVCHMOS33;
134 v
< ¥
< > [MSystem Azzembly Wiewl xps_projuct main.c
Elapsed time = 1 sec. ~
Done!

W
< »
Output Warning Errar

CAPS [NUM [SGRL [Ln 133 Col 60 [UGF [
10-112 UART(xps_pxrj.ucf)
10.5.2. , (Hard )
[Hardware] - [Generate Netlist] 53
[Hardware] — [Generate Bitstream] bit
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10.5.3.

10.5.3.1. ,

[Software] - [Software Platform Settings] &2
opb_uartlite Driver generic OK

- Software Platform Settines

Proceszor Information

Proceszor Instance: | microblaze i

Software Platfd  Drivers Configuration:
05 and Librarie

Peripheral HW version Ihstance Drriver \erzion fad
Orivers et rcrr Sl o . ek
Internupt Handl opb_timer 1.00b aystem_timer tmrctr w 1.00b
Imb_bram_if cntlr  1.00b d_Imb_bram_if_cntlr jgeneric w 1002
Imb_bram_if_crtl  1.00b iImb_bram_if crtl jgeneric w100
opb_intc 1.00c aystem_intc ite e 100c
opb_v20 110e d_oph 20 generic  + 100a
opb_emc 200.a system_memcon genericiv 1.00a
opb_gpio 201b opb_gpio 0 generic v 1.00a
opb_spi 1.00e =pi_flash generlciv 1.00.a
opb_gpio 30k led_gpio Epio W 20a v
oheni a0ih ohoenic e 2001 -
( ETR— — :
J

Driver Parameters:

0K l [ Cancel

10-113 UART Driver
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10.5.3.2. ,
Generate Libraries and Drivers™™®

xparametaers.h xparameters.h
UART BASEADDR HIGHADDR

10-3 xparameters.h

/> Definitions for peripheral OPB_UARTLITE_O */
#define XPAR_OPB_UARTLITE_O_BASEADDR OxFFFFAG00
#define XPAR_OPB_UARTLITE_O_HIGHADDR OxFFFFAGFF

”C:¥suzaku¥sz***-add_uart_gpio¥microblaze_i(ppc405_i)”
"¥include¥xuartlite_l.h" UART

10-4 xuartlite_l.h

/* FIFO */
#define XUartLite_mlsReceiveEmpty(BaseAddress) ¥
((XUartLite_mGetStatusReg((BaseAddress)) & XUL_SR_RX_FIFO_VALID_ DATA) =¥
XUL_SR_RX_FIFO_VALID_DATA)

/* FIFO 1Byte Write */
void XUartLite_SendByte(Xuint32 BaseAddress, Xuint8 Data);

/* FIFO 1Byte Read */
Xuint8 XUartLite_RecvByte(Xuint32 BaseAddress);
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10.5.4.
Applications hello-led main.c
uartlite LED

>

% Hilinx Platform Studio — G:¥suzaku¥sz130-20070702%¥xps proj.xmp — [main.cl A=
[B Eile Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help =& ]

‘PN e g RN RNBOR A RO DR EL P AR & inds i EX

o

FBREIE K ZZ AR 0N

I Prioject Information Are: 1 #include "xparasmeters.h"
Praject | Applications 2  #include "wuartlite l.h"
3 int main(wvoid)

Software Projects 4 { '
[c]Add Software Application Project.. 5 while (1) {
i\ Default: microblaze i bootloop 5 while (XUartLite_mIsReceiveEmpty(XPAR_OPE_UARTLITE_O_BASEADDR));
mDefault: microblaze_i_xmdstub 7 HlartLite_SendByte (XPAR_OPE_UARTLITE_O BASELDDR,

= mPrujecl: BBoot =] (Zuint8) XEUartLite RecvByte (XPAR OPB_TARTLITE_O_BASEADDR));
Processor microblaze i 9 ¥

Executable: Cis S roblaz: 10 return 0

CompilE, EEtions > 11

Sources
Headers
= [ Project: hello-led
Processor: microblaze_i
Executable: C¥suzaku¥sz130-20070702%he | lo-ledy
Compiler Options
= Sources
Cifuzaku/s2130-20070702/hello-led/ maine
Headers

#include "xparameters.h"
#include "xuartlite_|.h"
int main(void)
{
while (1) {
while(XUartLite_mIsReceiveEmpty(XPAR_OPB_UARTLITE_O_BASEADDRY));
XUartLite_SendByte(XPAR_OPB_UARTLITE_O_BASEADDR,
(Xuint8)XUartLite_RecvByte(XPAR_OPB_UARTLITE_O_BASEADDRY));
3

return O;

}

10-114 (main.c)
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10.5.5.
[Software] - [Build All User Applications]é

executable.elf

10.5.6.
bit
[Device Configuration] - [Update Bitstream]#:t bit
[Update Bitstream] bit
download.bit "C:¥suzaku¥sz***-
add_uart_gpio¥implementation”

— (G:¥¥suzaku¥suzaku—s—20060626¥code¥main.c) - [main.c]

ce Configuration Debug Simulation Window Help =& [XE
10 RMNBER  BMAR P ARNalwP BX B
U= R
g1 . A~
I 82 int mwain (v Update Bltstream
83 {
54 int 1i,3:
&5 unsigned int bootloader offsec;
86 char key; -
87
85 LED GPICO(LED OFF):
59 bootloader offset = BOOTLOADER OFFSET SPI;
4 =1n)
' 91 [*(wolatile unsigned long *) (OxFFFFA400)) = 0O;
92
hi 23 while (1) {
10-115 bit
10.5.7.
"5.9 "
SUZAKU JP2 SUZAKU CON7
LED/SW CON7
LED/SW CON6 AC 5V
© °i3§§2§2
O Gesesess 23227 (O)
B 900 .:nn:
JP2 oo soee

O 0000000000000000000
©000000000000000000000
LED | SW | R-SW 7SEG UARTJCONFIG
lnaoonnaaoooananonna 0 0|
0000000000000000000 —

-

——<L g ([

= o0 [0) o) (B 2>

10-116
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[Device Configuration] - [Download Bitstream]&= iMPACT
FPGA  bit
5 Tera Term — COM1 VT adeefghle hEMEEM

abcdefzhilk > V ~

abcdefghijk

1

(11111

10-117
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11. CPU

“9. FPGA
SUZAKU
OPBA »5—71-AL]7 . . .
OPBAYA—TJ1—2% SECEOCELERE = = B {EIPI7%ESUZAKUD) BBoot(cY—2A0— k% 20yI oY
3 — 03 ) EEELBEPVE o Teonincegts [N emis [N wkEs
11-1

CD-ROM "¥suzaku¥fpga_proj¥x.x¥sz***¥sz***-yyyymmdd.zip”

?C:¥suzaku”
?Ci¥suzaku¥sz***- yyyymmdd” ”Xps_proj.xmp”
Xilinx Platform Studio SUZAKU
"opb_sil00u"
opb_sil00u SEG
4 ~\ nSEL
nLE o
opb,silo0uvhd | LI L LS
QLS| L[| Lo
nsSW @
nCODE N
o|0] 0] [O] 3¢
o
@ user _logic.vhd
m
[a
o
seg.inl
seg_in2 intr
seg_in3
le_trig
sw
code
sil00u_core.vhd
\ J
11-2 1P
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11.1. OPB
OPB EDK

CpPU

[Hardware] - [Create or Import Peripheral...]

% Xilinx Platform Studio  G:/suzaku/sz130

~ [System Assembly Viewl]

Neration Dsbug Simulation Window Hslp

\nﬂ@m@ B[R P X R B2 iEX B E E

@ Filters

LL 3
MM @ @ Bus hterface () Ports () Addresses [ Gonnection Filters
BB B
Name Bus Gonnection  Direction | IP Type IP Version
$2 Glean Metlist . . 8
@microblaze i micrablaze 4005
[ GClean Bits
ks

[Hardware] — [Create or Import Peripheral...]

0
P

Platform
= Project Files

UGF File: datas/xps_projuc
iMPAGT Command File: etc/dawnload cmd
Implementation Options File: etc/fast runtime.opt TH P e O nE T L] et Al 3 TooE
Biiteen Options File: etc/hiteenut Pzystem_timer opb_timer 100k
= Project Options <»d_|mb_bram_if_cntlr Imb_bram_if entlr 1.00b
Device: xois1200efe320-4 i_lmb_bram_if cntlr Imb_bram_if_cntlr 1000
Metlist: Toplevel spaystem_intc opb_inte 1.00c
Implementation: XPS @zystem_memeon apb_eme 2005
HDL: WHDL <oph_gpio 0 opb_gpio 301b
Sim Model BEHAVIORAL debuz_mdm opb_mdm 200a

= Reference Files epiflash opb_spi 1.00d
Log Files led gpio opb_epio 201k
Report Files <bram_block 0 bramblock 100
“»memcon_bus_split util bus_split 1002

<ardom_14_multi dem_module 1008

serdom_sdram_fb dom_module 1003

<autil bus_split 0 util bus_split 1008

Legend

[OMaster () Slave = Master/Slave  Target < Initiator () Connected () Unconnected

| [On Swstem Assembly.. ‘ BLOCK DIAGRAM |

11-3 Create and Import Peripheral Wizard

Create and Import Peripheral Wizard [Next]

Greate and Import Peripheral Wizard — Welcome

Welcome to the Create and Import
Peripheral Wizard

Thiz wizard will help vou create and import a uger peripheral for uze in
proceszor systems developed uzing the EDE.

ATTEMTION

Refer to the following documents to get a better understanding of
hiow uzer peripheralz connect to the GoreConnect T buses through
the IPIF interconnection standards.

CoreConnect Specification
OPE IPIF Specification for slave only peripherals

‘Q‘ OPB IPIF Specification for master/slave peripherals

To continue, click Mext.

£ Back Pest > Gatcel

PLE IPIF Specification for slave only peripherals

PLB IPIF Specification for master/=lave peripherals

11-4 Create and Import Peripheral Wizard
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Create and Import Peripheral Wizard Select flow [Create
templates for a new peripherall [Next]

reate and Import Peripheral Wizard — Peripheral Flow

Peripheral Flow
Ihdicate if wou want to create a new peripheral or import an existing peripheral.

Thiz toal will help vou create templates for a new EDK compliant peripheral, or help wou import an existing
peripheral into an XPS project or EDK repository. The interface files and directory structures required by EDK
will be generated.

glect flow

g % C

reate templates for a new peripheral

() Import existing peripheral

Implement/\Verify :: Flowe description
Thiz 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

[To an XPS project]

[Next]

reate Peripheral — Repository or Project

Repository or Project
Ihdicate where vou want to store the new peripheral.

& new peripheral can be =tored in an EDK reposzitory, or in an XPS project. When stored in an EDK reposzitory,
the peripheral can be accessed by multiple XPS projects.

() To an EDK uzer repozitory (fny directory outside of your EDK installation path)

Beposzitory: | | Browsze..
C:'¥suzaku¥sz***- mmdd ¥
an AP'S project yyyy
e e
Project  (C¥suzakudsz120-20060714% ) v| | Browse.
— —————

Peripheral will be placed undst:
Ci¥zuzaku¥ez] 30-2006071 4¥poores

'A
R o =

11-6
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[Name] opb_silOOu

reate Peripheral — Hame and VYerszion

Name and Version
Ihdicate the name and version of vour peripheral.

Enter the name of wour peripheral. This name will be used az the top HOL desien entity.

)&= opb_silO0u

. Jopb_sil00y|

Wergion: 1.
Major revizion: Minor revision: Hardware/Softmare compatibility revigion:
n 3 o3 B

Logical library name: opb_sil00u_1_00_a

&l HOL files feither created by wou or generated by thiz tool) used to implement this peripberal muzt be
compiled into the logical library named above. Any other logical libraries referred to in your HOL are
azzumed to be available in the XPS praject where thiz peripheral iz uzed, or in EDK repozitories indicated in
the ¥PS project settings.

e —

< Back ﬂ Mext > 3 Cancel

11-7
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OPB [On-chip Peripheral Bus(OPB)] [Next]

heral - Bus Interface

Bus Interface
Indicate the bugz interface supported by vour peripheral.

Tao which bus will thiz peripheral be attached?

(idn-chip Peripheral Bus 1DPE)!

Processor Local Bus (PLEY

() Fast Simplex Link (F5L

EDKO. 1

Mote

Other bus interfaces are not supported by the wizard in this releaze.

o (e

Create Peripheral — Bus Interface

Bus Interface
Indicate the bus interface supported by wour peripheral. cg

Ta which bug will thiz peripheral be attached?

(1iProceszor Local Bug (PLE w4 8]
() East Simplex Link (FSL)

ATTENTION

Refer to the followine documents to get a better understanding of how user peripherals connect to the CoreConnect{TM) buses {including
PLE w45 interconnect and OPB/FPLE 34 interconnect) and the FSL interface

MOTE — Select the bus interface sbove and the corresponding link(s) will appear below for that interface

CoreConnect Specification

COPE IPIF Specification for slave only peripherals

OFEB IPIF Specification for master/slave petipherals

EDK9.21

OPB

Ehable OPB and PLE +34 bus interfaces

< Back ‘ Hext > ’ Cancel

Note ! .
[ 0 M eI W= e TewW FLE v o O STandard, roweyer. the wizard still supports the OFE and PLE v34 bus interfaces.

11-8
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IPIF
OPB
[User logic interrupt support] [User logic S/W register support] [Next]

~ Create Peripheral — IPIE (IP Interface) Services

IPIF {IP Interface) Services
Ihdicate the IPIF services required by vour peripheral. ‘@‘?

Your peripheral will be connected to the OPB bus through the OPB IP interface (IPIF) module. Besides standard functions like address
decodineg, this module alzo offers ather commanly used services. Using these services may significantly simplify the implementation of wour

peripheral
Bazic zlave service and support Advanced slave service and support
Ciommon and tvpically required by most Typically required by peripherals that
peripheralz for operations like logic need data buffering or multiple
contral, status report, and etc. memorySaddress spaces access.

[] Burst transaction support

zer logic interrupt support [] FIFC

zer logic S/ reeister support [] User loeic address ranee support

st sesn

fzter service and support

Typically required by complex peripherals like Ethernet and PCI for command data
transters between regions.

] DMA

Simple mods

Packet mode Scatter Gather

sng [erayduay diyo-ug

[] User logic master support

< Back q Mext > Cancel

11-9
Duty  50%
[Use Device ISC(interrupt source controller)] Interrupt
capture mode [Rising Edge Detect] [Next]

reate Peripheral — Interrupt Service

Interrupt Service

Configure interrupt handling.

The interrupt handling service in the IPIF provides a mechanizm for generating one interrupt signal from multiple
interrupt zignals generated in the user-logic and by the other services available in the IFIF.

IPIF ze Device ISC finterrupt source controller)
Use Device ISC Priority Encoder service

Mumber of interrupts generated by uzer-logic:

Capiure

gizter will zample the IP Interrupt input
at the rizing edee of each bus clock pulse. & one bus clock
delayed zample will alzo be maintained. The new sample and
the delayved zample will be compared. If the new sample is
logic high and the old sample is logic low (& riging edee
event), the IP Interrupt Status Reeister will latch and hald a
logic 1" for the interrupt bit position. Onee latched, the bit of
the IP Interrupt Status Fegizter corresponding to the input
interrupt pozition will =tay high until the Uzer Application W

< Back ; Mext > ) GCancel

11-10 Interrupt

| >
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LED

[Number of software accessible resiters] 6

/ 4 LED
2
6 4
8

[Data width of each register]

w Greate Peripheral — User 5/W Reegister

8bit

User 5/% Register

Configure the software accessible regizters in wour peripheral

The software accessible registers will be implemented in the uzer—logic module of vour peripheral. These

regigters are addreszable on the byte, half-word or word boundaries. The followine fields determine the
characteristics of the registers.

Mumber of software accessible registers:

Data width of each register: bit

Mote

Selecting a data width that iz less than the tareet bus width (323 will result in more resource usage due ta
byte steering logic.

< Back ( HMext > ) [ Cancel

11-11

[Next]
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IPIC ON IPIF Services
[Next]

reate Peripheral — IP Interconnect {IPIG)

IP Interconnect {IPIC)
Select the interface between the logic to be implemented in vour peripheral and the IFIF.

Your peripheral iz connected to the buz through a suitable IPIF module. Your peripheral interfaces to the IPIF
through a zet of zignalz called the IP interconnect OFICY interface. Some of the portz are alwavs prezent. ou
can chooze ta include the others bazed on the functionality required by vour peripheral.

Mote: all IPIC portz are active high,
OPB or PLB bus [ IP2Bus Clk A Part description

BusZIP Glk
[

Bus2IP_Rezet

[0 BusZIP _Freeze

IP2Bus_IntrEvent

Buz2IP_Addr

BuzZIP_Data L
BusZIP_BE

O Buz2IF Burst

O Buz2IP _RMW

O BusZIP CS

O Bus2IP CE A

RO

Festore Defaults

< Back g Mext > ) Cancel

11-12 IPIC

ON
[Next]

reate Peripheral - {OPTIOMALY Peripheral Simulation Support

{OPTIONAL} Peripheral Simulation Support el
Generate optional files for simulation using Bus Functional Models (BF M) -"
The EDK provides a BFM zimulation platfarm to help wou simulate vour peripheral. Indicate if wou want this toaol
to generate the appropriate HOL and Bus Functional Laneuage (BFL) stimulus file for the tareet bus.
5 Dégenerate BFM gimulation platform for ModelSim-SE
UED Device]jmastor) | or MadelSim-PE
a5} OFB Device (slave) +——+ oo This feature requires that you have accepted the
= azzociated IEM licenze aereement and installed the
smch T BFM toclkit. The link below shows how:
Monitor +——
BFt Toolkit Installation nstructiohs
sy
myip_tb
Arbifrary
Mol L i
stimuiate =& IP
uar s
itr
| ]
BFM Synch Bus
A
< Back g Mext > ? Cancel
11-13
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[Next]

Create Peripheral — {OPTIONALY Peripheral Implementation Support

{OPTIONAL) Peripheral Implementation Support
Generate optional files for hardware/zoftware implementation {\\??

Upon completion, this tool will create synthesizable HOL files that implement the IPIF services vou requested. A stub
‘uzer_logic’ module will be created. *ou will need to complete the implementation of this module uzing standard HOL desien

flows. The tool will alzo eenerate ECK interface files (mpd/paci for the synthesizable templates, so that vou can haok up the
generated peripheral to a processor system.

Maote
Peripheral (VHDL) Should the peripheral interface Qorts/parameters) or file list chanee, you will
need to reeenerate the EDK interface files uzing the impart functionality of this
tool.
IPIF (VHD ) D;Generate stub 'uzer_logic' template in Verilog instead of WYHDL
[ Generate ISE and ®ST project files to help you implement the peripheral
uzing AT flow
User Logic nerate template driver files to help you implement software interface
(VHDL)

S
s (

11-14

[Finish]

eate Peripheral - F

Gongratulations!

When wou click Finigh, HDL filez representing wour peripheral will be
generated. You will have to implement the functionality of wour peripheral
in the stub 'user_logic' template file.

IMPORTANT: If vou make any interface changes to the generated
peripheral fincluding peripheral name, version, ports and parameters), or
any file changes (add or remaove files), vou will need to regenerate the
EDK interface files by uging this tool in the Import mode.

Thank you for using Create and Import Peripheral f
Wizard! Please find your peripheral hardware
tenplates under C:

Youzakuh suzaku-20060626 \pooreshopb_ 21100 w1l _00_a

and peripheral software templates under C:

Yeauzakuh suzaku-20060626% drivershopb_sil00_vl_00_a
respectively.

T —
[ <Back ([ Finish ) [ Qancel

T~y

11-15
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“C¥suzaku¥sz***- yyyymmdd ¥pcores” OPB

@ C-¥suzaku¥sz130-20060714¥pcores¥opb_silllu_v1_00_a¥hdivhdl  [2][B)]

3

IrAE REE FTW BRCAE W-LD ANTH i
OrF-Q ¥ Pu=x ‘H? T4 ‘ [z
T2 | £2) Cfsuzaku¥isz] 30-2006071 4¥pcorestioph silllu 1 00_a¥hdl¥vhdl v 12&h
T4 X AR WA FERE
= ) =2180-20060714 [k 22 KB MTL vhdl
) _xps [ws]user_logicvhd QKB MTI vhdl
|5) code
[ data
() default bit file
= [ drivers
() opb_sil00u_+1_00_a
[ﬁ et __
= e
= |55 opb_sill0u_v1_00_a
[ data
|5 devl
= 5 hdl
5 vhdl =
b - | I »
11-16
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)
1 l . 2 . opb_sil00u.vhd

—_———
OPB

)
user_logic.vhd

AV AV

sil0Ou_core.vhd
~—_———
1\ J

s1100u_core.vhd

sil00u_core.vhd

CPUICA—5YI— k2 yFDIE

BEi3(code) < 0 05— K24 5F A 31 (nGODE)

CPUICIRULIRAY 2 vF DIF o~

HEED (sw) Pl BULRIVZL9F DA A (nSW)

<

CPUN BB LEDDIIER s kT

D MHESE(TB(e_trig) H@LEDICH A &LE)

%ﬂ")i&b’é%ﬂiﬁt}é(intr)

7t'7'>t>_|~LEDa)
CPUDBETAY MEDREE ELYMES M7 (nSEL)
Z(13(seg in1,seg in2,seg in3) >
7t AV FLEDICfE%HE 1 (SEG)
>
11-17 IP
11.2.1. silOOu_core.vhd
SZ010 SZ030 SZ130 51.6096MHz SZ310 66.3552MHz SZ410 87.5MHz
23 s1100u_core.vhd
slot_counter le_seq_blink seg7_decoder dynamic_ctrl
s N
)
11-1 (sil0Ou_core.vhd) opb_sil00u.vhd
~—
library IEEE; —_—
use IEEE.STD LOGIC_1164.ALL; S
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL; M
tit il - sil00u_core.vhd

entity silOOu_core 1is L )

generic (
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C_CNT_WIDTH : integer := 23 --

E s1100u_core.vhd

Port (

SYS_CLK  : in STD_LOGIC; --
SYS_RST : in STD_LOGIC; --

-- External

SEG : out STD_LOGIC_VECTOR(O to 7); --7 LED
nSEL : out STD_LOGIC_VECTOR(O to 2); --7 LED
nLE : out STD_LOGIC_VECTOR(O to 3); -- LED
nSW - in STD_LOGIC_VECTOR(O to 2); --

nCODE : in STD_LOGIC_VECTOR(O to 3); --

-- Register Write

seg_inl : in STD LOGIC VECTOR(O to 3); --CPU
seg_in2 : in STD_LOGIC_VECTOR(O to 3); --CPU
seg_in3 : in STD LOGIC VECTOR(O to 3); --CPU
le_trig : in STD LOGIC; --CPU LED

-- Register Read
sw - out STD_LOGIC_VECTOR(O to 2); --CPU
code : out STD LOGIC VECTOR(O to 3); --CPU
intr : out STD LOGIC --

).

end’siIOOU_core;

architecture IMP of silOOu_core is

signal count : STD LOGIC VECTOR(O to C_CNT _WIDTH-1);
signal le : STD LOGIC VECTOR(O to 3);

signal le_t : STD LOGIC VECTOR(O to 3);

signal seg_data : STD_LOGIC_VECTOR(O to 3);

component slot_counter 4
generic (
C_CNT_WIDTH : integer := C_CNT_WIDTH
):
Port (

SYS_CLK : in STD LOGIC; --

SYS RST : in STD LOGIC; --

count : out STD LOGIC VECTOR(O to C_CNT_WIDTH-1) --
e

end component;

component le_seq blink
Port (

SYS_CLK : in STD_LOGIC; --

SYS_RST : in STD_LOGIC; --

le - out STD _LOGIC_VECTOR(O to 3); -- LED
le_timing : in STD LOGIC --

)

end component;

component dynamic_ctrl

Port (
SYS_CLK : in STD _LOGIC; --
SYS RST : in STD LOGIC; --
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NnSEL : out STD_LOGIC_VECTOR(O to 2); --7

seg7_timing : in STD LOGIC; --7

seg_inl : in STD_LOGIC_VECTOR(O to 3); --7

seg_in2 : in STD LOGIC VECTOR(O to 3); --7
> in STD_LOGIC_VECTOR(O to 3); --7

seg_data : out STD LOGIC_VECTOR(O to 3) --4

seg_in3

)

end component;

component seg7_decoder
Port (

SEG - out STD LOGIC VECTOR(O to 7); --7
seg _data : in STD _LOGIC VECTOR(O to 3) --4

)

end component;

begin
slot_counter_0O : slot _counter
Port map(
SYS CLK => SYS CLK,
SYS_RST => SYS_RST,
count => count

);

le_seq blink O : le_seq _blink
Port map(

SYS_CLK => SYS_CLK,

SYS_RST => SYS RST,

le => le,

le_timing => count(0)

);

dynamic_ctrl_0O : dynamic_ctrl
Port map(

SYS_CLK => SYS_CLK,
SYS RST => SYS RST,
nSEL => nSEL,
seg7_timing => count(8),
seg_inl => seg inl,
seg_in2 => seg_in2,
seg_in3 => seg_in3,
seg_data => seg_data

)

seg7_decoder_0 : seg7_decoder
Port map(

SEG => SEG,

seg_data => seg_data

E

__ -1

le_ t <= le and "1111" when le_trig = "1" else "0000"; [+

nLE <= not le_t; —-

sSw <= not nSW; --

code <= not nCODE; --

intr <= count(4); --
end IMP;

LED
LED1

LED2
LED3

LED

——
—
le_seq_blink —p—>

slot_counter
dynamic_ctrl

seg7_decorder
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11.3. OPB IP

(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¥vhdl”

FELAD! D C¥suzakuisz 30-2006071 4¥pcores¥opb_silllu v1_00_a¥hdl¥vhd| v | B e

T X AR T FEEE
=l I5) suzaku ~ ;_&]upb_silﬂﬂu.vhd 20K MTI whdl
= 15 £2130-20060714 [njuzer_logicvhd 12 KB MTI vhdl
= ﬁ]le_seq_blink.vhd 2 KB MTI vhdl
[y BBoat ﬁseg?_decarder.vhd 2 kB MTI vhdl
+ () blkdiaeram [z lot_courter vhd 1 KB  MTI vhd|
[5) code ﬁdynamic:_ctrl.vhd 3 kB MTI vhdl
) data [untiiin corevihd 4 KB MTIvhdl
4 ) drivers
[ ete
# (3 hdl

4 () implementation
+ () microblaze_
=l [ pcores
= |5 opb_sild0u_1_00_a
|5 data
H () devl
= [ hdl
4 | whdl
(=) projnay

11-18
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11.3.1. user_logic.vhd ((— )
user_logic.vhd user_logic opb_siloou.vhd
sil00u_core i
2 )
logic. /hc

— J

--USER xxx added here

=V
sil0Ou_core.vhd

11-2 si1l00u user_logic.vhd

-- DO NOT EDIT BELOW THIS LINE ——--——————————mmmm——
library ieee;

use ieee.std logic 1164.all;

use ieee.std_logic_arith._all;

use ieee.std_logic_unsigned.all;

library proc_common_v2 00 _a;

use proc_common_v2 00 a.proc_common_pkg.all;

-- DO NOT EDIT ABOVE THIS LINE ——--—-—————————mm——

library opb_silOOu vl 00 a; -
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 -—--—-——————————mm
-— Bus protocol parameters, do not add to or delete

C_DWIDTH . integer = 8;
C_NUM_CE . integer = 6;
C_IP_INTR_NUM > integer =1
-- DO NOT EDIT ABOVE THIS LINE -—--—————————mmmom
[))ort ( — )
( opb_siloOu.vhd
-- ADD USER PORTS BELOW THIS LINE -—-—--————————————— — o
~ R
SEG : out STD LOGIC VECTOR(O to 7); -— 7 LED user_logic.vhd
nSEL : out STD_LOGIC_VECTOR(O to 2); |-- - — 7
nLE : out STD LOGIC_VECTOR(O to 3); -- LED r— —~
nSW - in STD_LOGIC VECTOR(O to 2); - siloou_core.vhd
nCODE : in STD_LOGIC_VECTOR(O to 3); |-- SW )

intr : out STD LOGIC;

—— ADD USER PORTS ABOVE THIS LINE —————————mommo o
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-- DO NOT EDIT BELOW THIS LINE —-—--————————mm
-- Bus protocol ports, do not add to or delete

Bus2IP_CIlk : in std _logic;

Bus2IP_Reset : in std_logic;

Bus2IP_Data : In std logic vector(0 to C DWIDTH-1);
Bus2IP_BE : In std logic vector(0 to C DWIDTH/8-1);
Bus2I1P_RdCE : In std logic vector(0 to C_NUM _CE-1);
Bus21P_WrCE > in std logic vector(0 to C_NUM _CE-1);
IP2Bus_Data : out std logic vector(0 to C_DWIDTH-1);
I1P2Bus_Ack : out std logic;

I1P2Bus_Retry : out std _logic;

IP2Bus_Error : out std_logic;

I1P2Bus_ToutSup : out std_logic

—— DO NOT EDIT ABOVE THIS LINE —cm— oo cmmmmmmmmeee
)

end entity user_logic;

architecture IMP of user_logic is

[ signal slv_reg_r4

std _logic_vector(0 to C_DWIDTH-1); -
signal slv_reg_r5

std logic vector(0 to C_DWIDTH-1);

-- Signals for user logic slave model s/w accessible register example

signal slv_reg0 : std_logic_vector(0 to C_ DWIDTH-1); --7 LED1
signal slv_regl : std logic vector(0 to C DWIDTH-1); --7 LED2
signal slv_reg2 : std _logic_vector(0 to C_DWIDTH-1); --7 LED3
signal slv_reg3 : std logic _vector(0 to C DWIDTH-1); -- LED

signal slv_reg4 : std _logic_vector(0 to C_DWIDTH-1);

signal slv_regb : std Ioglc vector(0 to C_DWIDTH-1);

signal slv_reg_ wrlte select : std logic vector(0 to 5);

signal slv_reg_read_select : std _logic_vector(0 to 5);

signal slv_ip2bus_data : std logic_vector(0 to C_DWIDTH-1);

signal slv_read_ack : std_logic;

signal slv_write_ack : std_logic;

signal interrupt : std logic vector(0 to C_IP_INTR_NUM-1); --
begin
(__ silOOu_core A ()
silOOu_core O : entity opb_silOOu_vl 00 a.silOOu_core opb_sil00u.vhd
PORT MAP( —_ _J
SYS_CLK => Bus2IP_CIKk, A A\

SYS_RST => Bus2IP_Reset,

user_logic.vhd
o/

-- External
SEG => SEG, —~
nSEL => nSEL, siloou_core.vhd
nLE => nLE, \
nSW => nSWw,
nCODE => nCODE,

- y,
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(- R/W )
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
sw => slv_reg r4(5 to 7),
code => slv_reg r5(4 to 7),
intr => interrupt(0)

):

slv_reg write_select <= Bus2IP_WrCE(O to 5);
slv_reg read select <= Bus2IP_RdCE(0 to 5);
slv_write_ack <= Bus2IP_WrCE(O) or Bus2IP_WrCE(1) or Bus2IP_WrCE(2)
or Bus2IP_WrCE(3) or Bus2IP_WrCE(4) or Bus2IP_WrCE(5);
slv_read_ack <= Bus2I1P_RdCE(0) or Bus2IP_RdCE(1) or Bus21P_RdCE(2)
or Bus2IP_RdCE(3) or Bus2IP_RdCE(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 = "1" then
if Bus2IP_Reset = "1" then
slv_reg0 <= (others => "07);
slv_regl <= (others => "0%);
slv_reg2 <= (others => "0%);
slv_reg3 <= (others => "0%);
slv_reg4 <= (others => "0%);
slv_reg5 <= (others => "0%);
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) = "1" ) then
slv_reg0(byte_index*8 to byte_index*8+7)
<= Bus2IP_Data(byte_index*8 to byte_index*8+7);
end if;
end loop;
when 010000 =>
for byte index in O to (C_DWIDTH/8)-1 loop
if ( Bus2IP_BE(byte_index) = "1" ) then
slv_regl(byte_index*8 to byte_ index*8+7)
<= Bus2IP_Data(byte_index*8 to byte index*8+7);
end if;
end loop;
when 001000 =>
for byte_index in O to (C_DWIDTH/8)-1 loop
if ( Bus2IP_BE(byte_index) = "1" ) then
slv_reg2(byte_index*8 to byte index*8+7)
<= Bus2IP_Data(byte_ index*8 to byte index*8+7);
end if;
end loop;
when 000100 =>
for byte index in O to (C_DWIDTH/8)-1 loop
if ( Bus2lP_BE(byte_index) = "1 ) then
slv_reg3(byte_index*8 to byte_ index*8+7)
<= Bus2IP_Data(byte_ index*8 to byte index*8+7);
end if;
end loop;
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when ""000010" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
it ( Bus2lP_BE(byte_index) = "1 ) then
slv_reg4(byte_index*8 to byte index*8+7)
<= Bus2lIP_Data(byte_ index*8 to byte index*8+7);
end if;
end loop;
when "'000001" =>
for byte index in O to (C_DWIDTH/8)-1 loop
if ( Bus2IP_BE(byte_index) = 1" ) 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

- CPU

-— 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_regO0;
when 010000 => slv_ip2bus data <= slv_regl;
when 001000 => slv_ip2bus_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;

silOOu_core.vhd

when others => slv_ip2bus_data <= (others => "07);
end case;
end process SLAVE_REG_READ PROC;

-- Example code to generate user logic interrupts

CPU

-- Note:

-— The example code presented here is to show you one way of generating
-— iInterrupts 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).

pr—

—-—JINTR_PROC : process( Bus2IP_CIk ) is

--] constant COUNT_SIZE : integer := 30;

--| constant ALL_ONES : std_logic_vector(0O to COUNT_SIZE-1) := (others => "17%)
-—-| variable counter : std_logic_vector(0 to COUNT_SIZE-1);

-—|begin

--| if ( Bus2IP_Clk"event and Bus2IP_CIlk = "1" ) then
- iT ( Bus2IP_Reset = "1" ) then
—— counter := (others => "0%);
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IP2Bus_IntrEvent <= interrupt; -

interrupt <= (others => "0%);
else
counter := counter + 1;
if ( counter = ALL _ONES ) then
interrupt <= (others => "17);
else
interrupt <= (others => "0%);
end if;
end if;
end if;

end process INTR_PROC;

counter

IP2Bus_Data <= slv_ip2bus_data;
IP2Bus_Ack <= slv_write_ack or slv_read_ack;
IP2Bus_Error <= "0";
IP2Bus_Retry <= "07;
1P2Bus_ToutSup <= "07;
end IMP;
11.3.1.1.

library opb_silOOu_vl 00 a;
use opb_silOOu_ vl 00 a.all;
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11.3.2. opb_silOOu.vhd
opb_sil00u.vhd
opb_sil00u user_logic

sil0Ou_core.vhd

11-3 si1l00u opb_sil00u.vhd

library ieee;

use ieee.std_logic_1164._all;

use ieee.std logic _arith.all;
use ieee.std _logic_unsigned.all;

library proc_common_v2 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_silOOu_ vl 00 a;
use opb_silOOu_vl 00 _a.all;

N

___________________________________________________________________ (
entity opb_silOOu is ' ' W“ﬂm“ffJ '

generic

( [user_logic.vhd ]
- LY m
?O t I sil0Qu_core.vhd I
\_ J

—— ADD USER PORTS BELOW THIS LINE —-—————mmmmmmmm o

SEG : out STD_LOGIC VECTOR(O to 7); --7 LED
NnSEL: out STD _LOGIC_VECTOR(O to 2); --7 LED
nLE : out STD LOGIC VECTOR(O to 3); -- LED

nSW :© in STD LOGIC VECTOR(O to 2); --
NnCODE : in STD_LOGIC_VECTOR(O to 3); --

-- ADD USER PORTS ABOVE THIS LINE ———-——————————————
-- DO NOT EDIT BELOW THIS LINE ———————————mmm o ———
-- Bus protocol ports, do not add to or delete

OPB_CIk : In std_logic;

OPB_Rst : In std_logic;

S1_DBus : out std logic vector(0 to C_OPB DWIDTH-1);
SI_errAck : out std_logic;

SI_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);

257




SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

OPB_RNW : In std_logic;
OPB_select : In std _logic;
OPB_seqAddr : in std _logic;
IP2INTC_Irpt : out std_logic
-- DO NOT EDIT ABOVE THIS LINE ——--——————o—mm——
)
attribute SIGIS : string;
attribute SIGIS of OPB Clk : signal is "CIK";
attribute SIGIS of OPB_Rst : signal is "Rst";

attribute SIGIS of IP2INTC_Irpt : signal is "INTR_LEVEL_HIGH";

end entity opb_silOOu;

-- Instantiate the OPB IPIF

OPB_IPIF_I : entity opb_ipif_v3_01 _c.opb_ipif
generic map

(

)
port map

USER_LOGIC_I : entity opb_silOOu_vl1l 00 a.user_logic
generic map

(

)

pOI’t map

(
—— MAP USER PORTS BELOW THIS LINE —————————eeeo ( N

| | opb_sil0Ou.vhd | |

SEG => SEG, - _
nSEL => nSEL, Ay Y
nLE => nLE, user_logic.vhd
nSW => nSW, —

nCODE => nCODE,

-— MAP USER PORTS ABOVE THIS LINE ———————mmmomm lﬁmmmeNMI
Bus21P_CIlk - J

=> iBus2IP_CIk,

Bus2IP_Reset => iBus2IP_Reset,
Bus21P_Data => uBus2IP_Data,
Bus2IP_BE => uBus2IP_BE,
Bus21P_RdCE => uBus2I1P_RdCE,
Bus21P_WrCE => uBus2IP_WrCE,
1P2Bus_Data => ulP2Bus_Data,
1P2Bus_Ack => ilP2Bus_Ack,
1P2Bus_Retry => ilP2Bus_Retry,
1P2Bus_Error => §1P2Bus_Error,
I1P2Bus_ToutSup => i11P2Bus_ToutSup
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)

end IMP;

11.3.3. opb_silOOu_v2_ 1 0.mpd

“C¥suzaku¥sz***- yyyymmdd ¥pcores¥opb_sil00u_v1_00_a¥data” «

sil00u_core.vhd

FELAD |li‘| Cr¥suzaku¥sz130-2006071 4¥pcores¥oph_sil00u 1 _00_a¥data b | 15E0

A 58

= [ suzaku
= ) s2130-20050714
) _xps
|=5) BBoot
(=) blkdiagram
() code
) data
IC5) drivers
) ete
3 kdl
() implementation
[ micrablaze i
= ) poores
= (5 opb_zil00u_+1_00_a
ok
[ devl
= ) hdl
3 vhdl
) projnay
IC5) report
) synthesis e 3y

| ) opb_sil00u_v2 1 O.mpd
B |opb_gild0u_v2 1 Opao

11-19

opb_si1l00u_v2_1_0.mpd mpd(Microprocessor Peripheral Definition)
LED 7 LED

11-4 opb_silOOu_v2_1_0.mpd

PORT SEG = """, DIR = 0, VEC = [0:7]
PORT nSEL = ", DIR = 0, VEC = [0:2]

PORT nLE = """, DIR = 0, VEC = [0:3]
PORT nsSW = """, DIR = I, VEC = [0:2]
PORT nCODE = """, DIR =1, VEC = [0:3]
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11.3.4. opb_silOOu_v2 1 0.pao
opb_si1l00u_v2_1_0.pao pao(Peripheral Analyze Order)
HDL

11-5 opb_sil00u_v2_1_0.pao

lib opb_silOOu_vl1l 00 _a silOOu_core vhdl
lib opb_silOOu_v1l 00 _a slot_counter vhdl
lib opb_silOOu_v1l 00 _a le_seq_blink vhdl
lib opb_silOOu_vl1l 00 a seg7_decoder vhdl
lib opb_silOOu_vl1l 00 a dynamic_ctrl vhdl

11.3.5. opb_silOOu.c
“C:¥suzaku¥sz***- yyyymmdd ¥drivers¥opb_sil00u_v1_00_a¥src¥opb_sil00u.c”
SUZAKU stdio xil_printf() OPB_SILOOU_Intr DefaultHandler

xil_printf()
11-6 opb_sil00u.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);

/1 xil_printf("Device Interrupt! DISR value : 0x%608x ¥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_SILOOU_mReadReg(baseaddr, OPB_SILOOU_INTR_ISR_OFFSET);
OPB_SILOOU_mWriteReg(baseaddr, OPB_SILOOU_INTR_ISR_OFFSET, IpStatus);

}
}

1P
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11.4. IP
EDK IP SUZAKU
SUZAKU
IP OPB ( LED)

11.4.1. SZ010 SZ030

OPB
-—n OPB SDRAM < a. SDRAM
o __FLMB _I-OPB Il _ Controller _ TS5 AEY
<> - > < > e £ LANIY FA-35
o o
& &
BRAM BIEFS MicroBlaze - OPB EMC
o ~ D-LMB_ ~_D-OPB_
¢ P OPB Timer
P OPB UART | _ . RS232C
i = lite i N VA2
1~y 4 E OBP SILOOU - >
I/0 i Tl _ | OPB Interrupt
o "] Controller
. - - o L RBEIE-FIvUIS
T 1-HAYYDEER - > OPBGPIO <= » yIrerFeyk
3.6864MHz - - - R e 2 Nn B
> DOM 51.6096MHz - < »| OPBGPIO | > ED
RER
Y SDRAM
11-20 SZ010 SZ030 IP
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vy

>

11.4.2. SZ130
OPB
MCH OPB
e SDRAM
I-LMB I-OPB Controller
BRAM EI‘}JFS MicroBlaze | OPB EMC
D-LMB D-OPB
[ —p>]
| -— OPB SPI
|<g¢—p] OPB Timer
—
o <ﬁ OBP SILOOU - > oPB UART
- i
ite
e w OPB Interrupt
S £
T 1-HOYJvhEEs > Controller
3.6864MHz oM 51.6096MHz
—>
-4—p] OPB GPIO
HED
l«—p] OPB GPIO
[4.. DCM
SDRAM
11-21 SZ130 IP

SDRAM

SDRAM

LANIY FA—3

SPIJZyY1AEY

RS232C
VA2

REEE—FIUrUN
VI hoIyPIeyt

[y 1-¥—Jvha-)

LED
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SUZAKU
11.4.3. SZ310
PLB
PLB SDRAM SDRAM
Controller >
S S
I-PLB § § LAN
& &
PPC405 ] PLB EMC
MMU
ICACHE 16KB
DCACHE 16KB
LIMER D-PLB  |-—— BRAM
| ——
OPB
OPB UART RS232C
265.4208MHz > lite >
DCM PLB2
OPB OPB Interrupt
A — Controller
3.6864MHz 66.3552MHz
-+—> DCM '
l—p| OPB GPIO |at—7
OBP SILOOU  [<——P
l¢—p] OPB GPIO |-t—T LED
' SDRAM U
1/0
11-22 SZ310 1P
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11.4.4. SZ410
|
PLB
PLB HARD
> reyac [P Tevac [ TP
I-PLB
PPC405
PLB SDRAM
—
MMU Controller < P DDR2 SDRAM
ICACHE 16KB
DCACHE 16KB P DDR2 SDRAM
TIMER D-PLB
P —p BRAM
OPB
PLB2
- o5 [E
-@—| OPBSPIS |«-¢—P» SPI
OBP SILOOU -
170 <ﬁ OPB UART RS232C
> lite D Lt
350MHz
=<2——» PPC405
175MHz} DCM OPB Interrupt
X —p] 87.5MHz -
150MHz 1 Controller
FX—» DCM 7
138% PLB DDR2
100MHz
—| pem  |200MHz 1 300MHz €| OPBGPIO |a—{b
><2—>
5oMHz PLB DDR2
> 2_>
<—p| OPBGPIO |-—T1P s
11-23 SZ410 P
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11.4.5.
EDK
EDK [Project] — [Rescan User Repositories]

w Xilinx Platform 5% .0 - G:/suzakuss.. M - [System Assembly Viewl]

P L SO Ly A B e B BN &, wRin o TR 96 C (T ne o er qr
< [Project] — [Rescan User Repositories]
- ‘ F I @) Bus nerace Forts Faresees | v Connection FNers |
Platform BIEER Ma e Bus Connection | Direction | IP Type IP Version
= Project Fi @microblaze i microblaze 4004
MHS File: xps <@d_opb_»20 opb_v20 110e
MES File ps B9 O3 [ @-ilmo10 Ik 100
UGF File: dat| ] Terminate Rurning Process Ll | @-=»dlmbx10 Imb_A10 1.00a
IMPACT Gom ™, N ssdram_controller mch_opb_sdram 1002
Implementatii ¢ ExPart t2 Praiect Naviestor Fr conzole uart opb_uartlite 100k
Bitgen Optior| /5 Import from Project Mavigator @aystem timer opb_timer 1006
= Project Options <@d_|mb_bram_if_cntl Imb_bram_if_sntlr 1000
Device: xcds1200ete320-4 Pi_Imb_bram_if_cntl Imb_beam_if_cntr 1.000
Netlist: TapLevel Saystem_inte oph_ints 100
Implementation: XPS @system_memeon opb_eme 2003
HDL: WYHOL <@opb_epio 0 oph_epio 301b
Sim Maodel BEHAVIORAL sdebug_mdm opb_mdm 200z
=-Reference Files <=pi_flash oph_spi 1004
Log Files Pled epio opb_epio amb
Report Files <hbram block 1 bramblock 100
wmemcon_bus_split util bus_split 1.00a
<dom_14_multi demmodule 100
wrdem_sdram_fb dem_module 1.00a
<util bus_split utilbus_split 1002
Legend
[IMaster () Slave = Master/Slave  Target < Initiator O Connected () Unconnected
[ System Asssmbly.. | BLOGK DIAGRAM

(Console Log)
I WABNING: HDLParsers:3534 - "C:/EDE/hw/EilinxProcessorIPLib/pcores/proc common ve 00 & hdl/vhdl/proc common pke. whe
I WARNING:HDLParser=:3534 - "C:/EDE/hw/¥ilinxProcessorIPLib/pcores/proc common vi 00 a/hdl/vhdl/proc common plke.wvhe

< | :
Output | “Wamings | Errors

Reccan user repositary directoriss in order to pick up changss to PSF files )

11-24 IP

IP Catalog  Project Repository(EDK9.xi Project Local pcores) opb_sil00u

Xilinx Platform Studio XPS_proj.xmp
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11.45.1. IP
ophb_sil00u Add IP
ophb_sil00u

% Platform Stu fsuzakufsz1230 - [System Assembly Wiewl]

[ip File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

DAy DM AIEF B R S Fwe ¥ W&
: IP Catalog

]
T

XiBRiT £

on Area

Applications ‘ IF Catalog FI W 5 ol Ierace U Ports () Addresses %Cunnect\un Filters
BB B 5
[ MHame Buz Connection | Direction  IP Type IP Vergion
L= < microblaze i microblaze 400.a
MName Wersion Description <»d_opb_v20 opb_v20 110

i Imb10 Imb_10 100.a
sd_mb_10 Imb_10 100.a
<@sdram_contraller mch_opb_sdram  1.00.a
spconzale uart opb_uartlite 1000
@system timer oph_timer 100b
d |mb bram_if entlr Imb_bram_if cntlr 1.00.6
<i_lmb_bram_if_cntlr Imb_bram_if_cwtlr 1000
spzvetem_intc opb_intc 100
s@ovetem_memcon opb_smc 200.a
s»opb_gpio 0 opb_gpio alhb

Bus Bridee

Clock Control
Caommunication High-Speed
Communication Low-Speed

Project Repository
opb_sil00u

<@debug_mdm opb_mdm 200a
s@=pi fla: i 1.00d
M&ﬁfi opb_gpio
~e@opb_sil00u_0 opb_sil00u
ram_block 0 bram_black.
W . 00

dem_14_multi dem_module
«adem_sdram_fb
<@util_bus_split 0 IP

Utility

lave Master/Slave Target < Initiator (O Connected () Unconnected

3 Add IP bmbly. | BLOGK DIAGRAM

(Cons
1. WARNING: HDLParser=:3534 - "C:/EDK/hu/¥ilinxProcessorIPLib/peores/proc common vi 00 a/hdl/vhdl/proc_common pko.wvho

I WABNING:HDLParsers:3534 - "Ci/EDK/hu/XilinxProcessorIPLib/peores/proe common va 00 &/hdl/vhdl/proe common plo.vhe
Assigned Driver oph_sil00u 1.00.a for instance opb_sil00u_0
opk =21il00u 0 has heen added to the project

11-25 1P

11.4.5.2. OPB
Bus Interface opb_silO0u_ O._. @
OPB

- Xilinx Platform Studio — G:/suzaku/sz130 - [System Assembly Viewl]

[ Eile Edit Wiew Project Hardware Software Dewvice Configuration Debug Simulation  Wind)

DPEH PR iy DRMNIBIB DR 0 E A

R=l=Rn=
| oLL
Project | Applications | IP Catalog E hél h; O Ports (O Addresses | ByeConnection Filters
& Buz Gonnection  Direction | IP Twpe IP Wersion
L= <microblaze i microblaze 400.a
Hame Wersion Description <»d_opb_20 oph_w20 110e
Aralog i |mb10 Imb 10 1002
Bus @d_Imb_v10 Imb_10 100.a
Bus Brides a@zdram_contraller mch_opb_sdram  100.a
Clack Control T <poonsole uart opb_uartlite 100k
Communication High-Speed @system_timer oph_timer 100b
Communication Low-Speed <»d_|mb_bram_if_cntl Imb_bram_if_cntlr 1000
Debug i_lmb_bram_if_crtl Imb_bram_if_cntlr 1000
DMa s@system_intc opb_intc 100
General Purpose 10 <@eystem_memcon opb_emo 200.a
Thterrupt Gontral <@oph_epio 0 opb_gpio anlh
Memory Black <»debug_mdm opb_mdm 200.a
Memary Controller <@zpitlazh opb_spi 1.004
Pl s»led epio opb_epio 3k
Peripheral Gontraller (= ~#opb_sil0lu 0 opb_sil00y 100.a
Processar SOFE d_aph 20
o Project Repository J bram block 1004
VK. O . util bus_split  100.a
hd dem_module 100.a
- - dom_module 100.a
Utility <@util_bus_split 0 util bus_split 100.a
Legend
OMaster O slave Master/Slave Target < Initiator () Connected () Unconnected
< > ‘ [ System Assembly. | BLOGK DIAGRAM

11-26 OPB
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11.453. 1P
opb_si1100u_0 Configure IP...
& Filters
@ O Bus Interface (O Ports () Addresses | Generate Addresses
Mame Address  Base Address | High Address  Size | Lock  ICache  DCache  Bus Connec

=) <@ micrablaze_i
<d_opb 20

= <=i_Imb_10

= <d_lmb 10
«edram_controller
<console_uart
wmeyotem_timer
<d_|mb_bram_if_cntlr
<i_lmb_bram_if_cntlr
sasystem_intc
~@zystem_memcon .
<opb_gpin 0 Conflgure IP
<debug_mdm
<»zpi fl

o opb_zil00u 0 Configurs IP .
SOPE - d_opb 20
(= ==bram hlock 0 View MPD
[=)- s me mcon_bus_split Browesze HOL Sources..
B (i Criver: opb_sill0u_1 00a »
= m_sdram_fb
=) =util i Delete Instance

11-27
[C_BASEADDR] [C_HIGHADDR] [OK]
SUZAKU Free ”1.4 ?
11-1 s1l00u

SZ010 SZ030
SZ7130
Base Address 0xFFFFDO000O 0xFOFFDO00O
High Address 0xFFFFD1FF 0xFOFFD1FF

SZ310 SZ410

w opb_sill00u 0 : opb _sil00u_v1 _00_a

[HDL Toeele Names ] [Iﬁ Datazheet [-;’3 Restore ]

Al BASEADDR

& BASEADDRC_BASEADDR Coxrerpoos )|
B N
& HIGHADDRG_HIGHADDR CoxrErpr )|

& P8 ARIBTHG_ OPB_AWIDTH futo Compu@\
© 0P DWIPTHG OPB_DWIDTH HIGHADDR

o

11-28

267



SUZAKU

Starter Kit Guide (FPGA) Version 2.2.2

11.4.5.4.
Addresses

opb_sil00u_0 BaseAddress

High Address

Size

*

e

R R A e R e R e R e R T RN R =3 R

- -m-m

MName

Filters
() Bus Interface () Ports

(#) Addresses [ﬁGenerate Addresses

fddress  Bdle Address | Hieh Addrezs

Size

@ microblaze_i
~2d_opb_w20
“i_lmb_w10

Addresses

wd_Imb10
wzdram_cantroller
w@console_uart
asystem_timer
wd_Imb_bram_if_cntlr
wi_Imb_bram_if_cntlr
wasystem_intc
sasystem_memcaon

Lock

ICache | DGache | Bus Connection

«opb_epio_0
wzpi_flash
wled epin

L

s@opb_zild0u 0

SOPE OxFFFFDO0O0  O<FFFFD1FF 512

d_opb_vZ20

wbram_block 0

@ memcon_buz_split
cadom_14_multi
wdem_sdram_fb
wutil bus_=plit 0

11-29
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11.4.5.5.
Ports opb_sil00u_0 mpd
SEG  Net Net SEG
@ Filters
{_% () Bus Interfa . Addresses [‘%v Filters (&pplied? ][ﬂ,ﬂ Add External Port
Mame e Direction | Class Sensitivity Range IP Type IP Version
«»External Ports
«»microblaze_i Ports microblaze 400.a
<»d_opb_w20 opb_»20 1.10c
“2i_Imb_10 Imb_10 1004
«ord_Imb_10 Imb_+10 100.a
«»zdram_contraller mch_opb_sdram  1.00.a
wrcongole_uart opb_uartlite 100k
wreystam_timer oph_timer 1.00b
<»d_lmb_bram_if_cntlr Imb_bram_if_cntlr 1000
«i_|lmb_bram_if_cntlr Imb_bram_if_cntl 1.00b
wpavstem_intc opb_intz 100c
Sy Stam_memcon oph_emc 200.a
«@opb_zpio 0 opb_epia 301k
w»zpi_flazh opb_zpi 1.00d
o T h 301k
<»opb_siliou SEG My 1003
IP2INTC Irpt
SEG 0 [0:7
u] :
Mo Conrnection o] [0:2]
Mo Connection 1 [0:2]
Mo Connection 1 [0:3]
[=) ~@ DT i bram_block 1004
«»memcon_bus_split util_bus_split 100.a
sdom_14_multi dem_module 100.a
wadcm_sdram_fb dem_module 100
<2util_bus_zplit 0 util_bus_split 1004

11-30 NET
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SEG  Net = [Make Externall
® Filters
e () Bus Interface (%) Portz () fiddresses [?E‘Iv Filters (&pplied? ”ﬂﬁ. #dd External Part l
Mame Met Direction | Clazs Senzitivity | Fanee IP Twpe IF Werzion
w»External Ports
«»microblaze_i microblaze 400.a
wd_opb w20 opb_w20 110z
<i_lmb_»10 Imb 10 1.00.a
w@d_mb10 Imb_10 100.a
wa»sdram_controller mch_opb_sdram  1.00.a
wrconzole_uart opb_uartlite 1000
wasystem_timer opb_timer 1000
«@d_|lmb_bram_if_cntlr Imb_bram_if_cntlr 1000
«2i_lmb_bram_if_chtlr Imb_bram_if_cntlr 1000
w@aystem_intc opb_intc 100z
w@aystem_memoon opb_emc 200.a
«opb_gpio_ opb_gpio 30hb
«»zpi_flazh ooh <ni 100d
«led epio 30hb
- «dopb_zil00u_0 Make External 100.a

IP2INTC Irpt INTERRUFT LEWEL_HIZH

N

2]

Make a [0:3]

SEG [0:2]

[0:3]
=) «a#bram_block (1 bram_block 100.a
«»memcon_bus_sp util_bus_split 100.a
erdom_14_multi dom_module 100a
«docm_sdram_fh docm_module 100.a
«@util bus_split 0 util_bus_split 100a

11-31
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External Ports & Name:SEG_pin

SEG_pin SEG
SEG
@ Filters
,'.-_ () Bus Interface (3 Ports () Addresses ’?E‘Iv Filters (Applied? ”.ﬁ,ﬂ Add External Port
Met Direction | Clasg  Senzitivity  Fange | IP Twpe IP “ers
< =) = External Ports )
= clk_in I DGMG...

55 _Rst 3Y5_Rat I

SDRAMCGASn  SDRAM_CASH_w O

SDRAM_GASH 20 SORAM CASH_w 0

SDRAM WER SDRAM WER w ©

SDRAMMER 20 SDRAM WER w 0

SDRAM_DCk SDRAM_DGIM 0 [a]

SDRAM Clk SDRAM Tk _w o

SDRAM Gl 20 SDRAMClk_w O

SDRAM_RASH  SDRAM_FASH_w 0

SDRAM_RASH 2o SDRAM_RASH_w ©

SDRAM_ADR SORAM_ADR w 0 [m11]

SDRAM_ADR 20 SDRAM_ADR w O [011]

SDRAM_BankAd.. SDRAM_Bank Addr w O 1]

SDRAM_BankAd.. SDRAM_Bank Addr w O 1]

SDRAM_DC SDRAM_DC I0 [31]

SDRAM _FBclk SDRAMFBCck I

COMSOLE RX COMNSOLE_RX I

CONSOLE T CONSOLE_Tx O

MEMCONWEn  MEMGCON_WER 0

MEMCON OEn  MEMCON_OEn © [0l

MEMCOMN_Di ME COMN_DC I0 18]

MEMCON_ADR  MEMGCON_ADR 0 [24:30]

MaC IMTERRL. MACIMTERRUPTIM I INTER.. LEVEL_LOW

h A4 S50 net_gnd ]

SPLSCK SPLSGK I0

SPLMISO SPLMISO 0

SPLMOST SPLMOSEI I0

SPLSS SPLSS I0 [a]

FPGA_RESET EM F

BOOT_JP SEG_pin - SEG

F CEDT i, (0]
microblaze 4008 .

4 >

[Oh Swstem Aszembly..

BLOCK DIAGRAM

11-32
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nSEL nLE nSW nCODE SEG

@

= Eus Interface Farts Addrezses |y Filters (Applied) || Add External Port
!

Mame Met Direction | Class Sensitivity | Ranee IP Type IP Yersion
+|- =@ External Ports
+- =@ microblaze_i microblaze 4002
+)- «@d_opb_v20 opb_w20 110e
+-=i_mb_»10 Imb_10 1002
#)- «»d_|mb_w10 Imb_w10 1.00.a
+- ~@sdram_controller mch_opb_sdram  1.00a
+)- «conzole_art opb_uartlite 1.00b
F- <@system_timer opb_timer 1.000
+)- wd_|mb_bram_if_chtlr Imb_bram_if_crtlr 1.00b
+-=i_Imb_bram_if_crtlr Imb_bram_if_critlr 1.000
5 w@avstem_intc opb_intz 100e
+- ~@system_memcon opb_emc 200.a
+- «@opb_gpio 0 opb_epio a01b
5 <2zpi_flash opb_spi 1.00.d
5 <@led_epio opb_epio a01b
—J- ~opb_sil00u_0 opb_gild0u 1.00.a
IPAINTG Irpt Mo Comnecf] 4
SEG Make External
nsEL
nLE v} [0:3]
s 1 2]
nizODE 1 [0:3]
=) «#bram_block 0 bram_block 100a
+- ~#memcon_buz_split util_bus_split 1.00.a
#-wdom_1d_multi dem_module 100a
+- ~dom_sdram_fb dcm_module 1.00.a
#- <@util bus_=plit 0 util_buz_split 100a
& Filters
= () Bus Iterface (%) Ports () Addresses [?Qv Filters {&pplied) ] [4},}‘ Add External Port
Hame Met Direction | Class | Sensitivity | Range | I[P Tvpe IP Vers
= < External Ports
clk_in clk_in I DS MG...
55 _Rst 55 _Rst I
SDRAM CASh  SDRAM CASnw O
SDRAM GASH 2o SDRAM_CASH w 0]
SDRAM WEn SORAM_WEn w o
SDRAM_WEn 20 SDRAM_WENR W 0
SORAM D0k SORAM_DCik u] [0:3]
SORAM Clk SORAM Clk_w 8]
SDRAM Gl 20 SDRAM Clkw 0
SDRAM RASn  SDRAM_RASn w o
SDRAM RASh 20 SDRAM R&Snw O
SDRAM_ADR. SORAM_ADR w 0] [0:11]
SDRAM_ADR 20 SDRAM_ADR w 0 [01]
SDRAM BankAd.. SDRAM_Bankfddr w O [0:1]
SORAM Bank Ad.. SORAM_Bank fiddrw O 041
SDRAM D SORAM DG 0 [0:31]
SDRAM_FBclk  SDRAM_FE clk I
CONSOLE R¥  COMSOLE_Rx I
COMNSOLE_TX COMNSOLE_TX 0]
MEMSON_WER  MEMCOMN WER 0]
MEMCON OEn MEMCON_OEn 0 [0:0]
M EMSOMN_DC MEMSOMN_DC o [0:15]
MEMSON_ADR  MEMCOM_ADR 0] [24:30]
MAC INTERRL., MACINTERRUPTIM I INTER.. LEWVEL_LCW
M &c_Csn niet_gnd 0]
SPL3GK SPL3GK ju}
SPLMISD SPLMISO I
SPI_MOSI SPI_MOSI o
SPLSS SPLSS o] [0:0]
FPGA_RESET EM FPGA RESET ENw O
BOOT_JP BOOT_JP I
nLED nLED 0 [0:0]
SE [0:7]
[0:2]
[0:3]
ns 1

Filters

A Sosdam fenanblo

nizODE

Ol MTACD AR

11-33
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MicroBlaze PowerPC 1 SUZAKU
IP2INTC_Irpt Net sil_intr system_inc Intr Net sil_intr &

& Filters

@ O BusInterface (&) Ports () Addresses "%v Filters (Applied} ”#ﬂ. fdd External Port

Mame Met Directi

«aExternal Ports

@ microblaze_i
«d_opb_ vl
<i_mb_e10
<ard_Imb_v10
~#zdram_controller
s@conzole_uart
waayatem_timer
«d_Imb_bram_if_cntlr
<i_|mb_bram_if cntlr
=) “system_intc

Intr Hto L silintr & MAC_INTERRUPTIM & console_uart_interrupt & timer_interrupt ] 1
Irq TFETTUPT Q
sil_intr
-Jled:gpin \
=) =opb_zil00u_0
IPZINTG Irpt sil intr &
SEG < —
nsEL nsEL ¢ =
nLE nlE | % Interrupt Comnection Dialog ===
s nsil Potential Interrupt Connections Connected Interrupts Priority
hCGODE hiZOD) L
net_vcc ow

=) <bram block 0

@ memcon_buz_split
«ardom_14_multi
wardom_zdram_fb
sutil_bus_split 0

net_end mac_interrupt
console_uart_interrupt console_uart_interrupt
eiccd0Bextinputirg
mac_interrupt

<

(=)
W BJS

[T System Aszembly.. BLJ

High

Ok l [ Cancel
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11.4.5.6. (sz310 ] szat0]

S7310,57410 PowerPC S7010,SZ030,S7130 PowerPC
EVPR( ) EVPR 16bit

16bit boot

0xFFFFFFFC BRAM OxFFFFC000 OxFFFFFFFF EVPR
0xFFFF0000 BRAM 64kByte
S7Z310 Virtex-II Pro 48kByte @ BRAM
S7410 xFFFFC000 OxFFFFFFFF
BRAM 0xFFFF0000 OxFFFF3FFF
text 15kByte rodata data bss 0xFFFF0000 OxFFFF3FFF
plb_bram_if cntlr PLB bram_block
plb_bram_if cntlr

e Xilinx Platform Studio — G:/suzaku/sz310 - [System Assembly Viewl]
[t File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =1 X}

DA AN e RN BEBOR ME S - R4 WS EX B E €

™ B Ok

0 @ Filters
IP Catalog P ® (@ Bus Interface () Parts (O Addresses o Connection Filters
B )
Mame Buz Connection Direction | IP Type IP Wersion
-
Verzion Description A e
ey . Popb 0 opb_v20 110
FPGA Reconfiguration #plb2oph plbZopb_brides 101.a
General Purpose [0 | .

2 =

‘| plb_bram_if cntlr

= Memory Goniroller PLB oph_uartlite 100k

dsbram_if_cntlr 300a opb_intc 1.00.c
ishram_if_cntl 300a e opb_epio allhb
Imby_bram_if_cntlr 1006 LMB BRAM 1 e opb_epio 3mb
mch_opb_ddr 1.00a8 OPB Multi-G ("’ >
meh.opbde 100 OPa Mt ( FORTA plb bram_{_entl 0_PORTA
mch_opb_ddr2 1.00a8 OPB Multi-G <apb_silli 0 aph_siliiy 100a
mch_opb_emc 1.00a OPB Multi-G 5 <itagnpc jtagppe_ontlr 100b
mch_opb_sdram 1005 OPB Multi-G [ <proc_systeset proc_sys reset 1004
aph_bram_if_cntlr 1008 OPB BRAM 1 =-<abram bram block 1.00.a
oph_ddr 100b OPB DDR 5L PORTA porta
oph_ddr 110a OPB DDR St i PORTE Mo Connection
opb_ddr 2008 OPE DDR SI = =docm_18_multi dom_module 1.00.a
b ddr 200b OPE DDR St [=-<dom_d_multi dem_module 1.00a

- = «~2buz _select v 0 bus select v 1.00.a
opb_emc 1.10b OPB Externa .

Eor_logic U util_vector_logic  100.a

oph_sime 2003 OFB Externa L E <bram_black 11 bram black 1004
opb_sdram 1.00c OPB SDRAN T bbb PO R T 44
opb_sdram 1.00e OPB SDRAN PORTE Mo Connection
opb_sysace 1.00b OPB System i

opb_sysace 1.00c OPB
e bram_block
' plb_bram_if contlr_0

11-35
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plb_bram_if centlr_0O

Base Address [0xFFFF0000]

High Address [0xFFFF3FFF] [OK]

 plb_bram_if cntlr_0 : plb_bram_if_cntir 1 _00_b

[HDLTDggIe MNames ] [EDatasheet ] [@ Restare ]

Uzer | System | / O0xFFFF0000
fiddress
PLE Base Address |lleffflll]llll |

High Address (OXEEEEIELE |

SN OxFFFF3FFF

| ok H Cancel

11-36 2

[Software] - [Generate Linker Script...]

~ Xilinx Platform Studio — G:fsuzaku /20060811 /52310 - [Eystem Asg
(b Eile Edit Yiew Project Hardware BN =8 Device Configuration Debue  Simulatic
F B E & |E| E [Eﬁ ey I Software Platform Settings.. il B
=8 I K? Azzien Default Drivers

ueg Cienerate Libraries and BSPs

Filters

| Project " fpplications | IF Catalog | ] Add Software Application Project.. (%) Bus

@ A, Build All User Applications
MHame

Analog
Bug
Buz Brides % Clean Libraries
Clack Contral @ Clean Proerams
Communication High-Speed g, Clean Software
Caommunication Low-5peed
Debug

DMA

FPGA Reconfiguration
General Purpose 10
Interrupt Control

= Memary Black

(00 B ) B

11-37 3

SO
s ayel
“Fopb,
Qled_n
<Popb_
~

w»jtag
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[Sections View] Memory [Generatel]
o G te Linker Script :
L Henerale Lnser Serp .vecotrs plb_bram_if cntlr_0O
Sections Viewr: Heap and St teXt plb bram Cntlr
Section Size thytes) Memary Section B .
wectors Q00000000 plb_bram_if_cntlr 0 £ Heap 'TOdata plb_bram_}f_cntlr_o
text 0x00000000 plb_bram_cntl v Stack .sdata2 plb_bram_if cntlr_0
rodata 0x00000000 plb_bram_if cntlr 0 v .sbss2  plb_bram_if_cntlr_0
zdata? Q00000000 plb_bram_if_cntlr 0 £ / data plb bram lf cnth‘ O
shss? (00000000 plb_bram_if cntlr 0 v o - T -
data 000000000 plb bram_if_cntlr 0 v ' fixup  plb_bram_if cntlr_0
fiup 000000000 plb_bram_if_cotle 0 w . Sdata plb_bram_lf_cntlr_o
=data 000000000 plb_bram_if_cntlr 0 - SbSS plb bram lf Cntlr O
zhes Q00000000 plb_bram_if_cntlr 0 £ . o -
bss 000000000 plb_bram_if_cntlr 0 w 'bSS plb—bram—lf—cntlr—o
fbcod  [x00000000 [plb bram.crti v .boot0  plb_bram_cntlr
Memaries View:
- - Memory Start Addresz Leneth
Add Sectian | [Delete Section sram_controller 0500000000 32768K
ayztem_memcon_G | 0xFO000000 8192K
Eoot and Vector Sections: system_memcon_ G| 0xFOEQOOOO 1024k
Section Addrezs Memary plb_bram_if cntlr 0 | 0xFFFFO000 16K
boot 0xFFFFFFFG plb_bram_entlr plb_bram_cntlr 0xFFFFCO00 16K

ELF file uzed to populate section information:

Ci¥¥zyzaku¥=z310-20060811¥ppcd0b_i¥code¥executableelf |

Output Linker Script: 52310-2006081 T¥code¥boot linker scriptid | . |

‘ ’ Gienerate D Gancel ]

11-38 4
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11.4.5.7.

Project Files

UCF File:data/xps_proj.ucf

[th File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =]
AN e RN RMNBIR MR REONONIDAEHL P A RS s iEX
=== AR RN HE
123 Net FFGL RESET EN LOC=E13 | IOSTANDARD = LWCHOS33:
124 Net SDRAM FE clk LOC=ES | IOSTANDARD = LWCHOS3E:
125 Met nLED<O> LOC=T3 | IOSTANDARD = LWCHOS33:
Platform 126
=-Project Files _ 127 HNet nCODE<O> Loc=J1 | IOSTANDARD = LVCHMOS33;
MHS File: xps_proj.mhs 128 NMet nCODE<1> LOC=F9 | TOSTANDARD = LVCMOS33;
129 HNet nCODE<Z> LOC=ES | IOSTANDARD = LWCHOS3E:
130 Net nCODE<3> LOC=410 | IOSTANDARD = LWCHOS3E:
wmmend=Re=TCT download cmd 131  Net nSU<0> LOC=D11 | IOSTANDARD = LVCHMOS33:
L gtion Options File: ete/fast runtimeopt || 155 yop pamers LOC=C11 | IOSTANDARD = LVCHMOS33:
=l Oy s Al ste/biteenut 133 Het nSU<Z» LOC=F11 | IOSTANDARD = LVCHMOS33:
& Net SEG<O> LOC=LS | IOSTANDARD = LWCHOS3E:
UCF File: data/xps_proj.ucf Net SEG<1> LOC=L6 | IOSTANDARD = LVCMOS33;:
- Net SEG<Z> LOC=L4 | IOSTANDARD = LWCHOS33:
Net SEG<3> LOC=L3 | IOSTANDARD = LWCHOS33:
Net SEG<4> LOC=LZ | IOSTANDARD = LWCHOS33:
e G LT TN 130 HNet SEG<S» LOC=L1 | IOSTANDARD = LWCHOS33:
=-Reference Files 140 HNet SEG<6> LoCc=C9 | IOSTANDARD = LVCHMOS33;
Lo Files - 141 Net SEG<7> LOC=D9 | IOSTANDARD = LVCMOS33;:
Synthesis Report Files 142 HNet nSEL<O> LoC=E& | IOSTANDARD = LVCHMOS33;
143 Met nSEL<1> LOC=K4 | IOSTANDARD = LWCHOS33:
144 HNet nSEL<Z> LOC=K3 | IOSTANDARD = LWCHOS33:
145 Met nLE<O> LOC=411 | IOSTANDARD = LWCHOS33:
146 Met nLE<1> LOC=E11 | IOSTANDARD = LWCHOS33:
147 Met nLE<Z> LOC=F12 | ICSTANDARD = LVCHOS33;
148 Met nLE<3» LOC=E1Z | IOSTANDARD = LWCHOS33:
143
150
£ >
[@System Assembly Viewl | *ps_projuct
Format revision of project to EDE 9.1.02 completed
INFO:MDT - Project Files updated successfully. Now trying to update IP wversions...
Done.
< >
Qutput ‘Warning Error
Ready CAPS | MUM [SCRL | Ln 147 Gol 40 | UGF )

11-39

IP
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11-2 1P
SZ010
37030 S7130 SZ310 SZ410

nCODE<0> C8 J1 J16 H5
nCODE<1> A9 F9 J15 E2
nCODE<2> Al12 E9 J14 D2
nCODE<3> C10 A10 J13 U9
nSW<0> Al4 D11 K16 L1
nSW<1> B14 C11 K15 M1
nSW<2> A13 Fi11 K14 G4
SEG<0> C5 L5 F15 P1
SEG<1> B5 L6 Fi16 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 H14 M3
nSEL<2> B7 K3 H15 M4
LE<0> E11 All L13 E1
LE<1> D11 B11 L14 F1
LE<2> C12 Fi12 L15 F2
LE<3> B12 E12 Li16 G2

11.4.5.8. IP
IP EDK
IP SUZAKU
OPB
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11.4.6. BBoot
SUZAKU BBoot

BBoot FPGA  BRAM

Hermit
BBoot
main.c
BBoot
[ ] 2 7
LED
. 1
7 LED
e 3 7 LED 3 LED
. LED
. IP Iltll
IP
" 11.6 "
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11.4.6.1. BBoot
SUZAKU SUZAKU BBoot

LED D3( )

v

Yes

No

‘A’ or ‘Enter’

y

Hermit
LED D3( )

11-40 BBoot
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Applications BBoot

s

P Oatalo‘ Praject Hp’lications
Software Projectz

[c_1Add Software Application Project..
mDefault: microblaze_i_ bootloop
m Default: microblaze_i_xmdstub
= @‘ Project: BBoot
—|-Processar: microblaze_i
Generated Header: microblaze_ifinclude/xparameters.h
Executable: Gi¥suzaku¥ez130-20061114¥microblaze_i¥code¥executableelf
—-Compiler Options
Lirker Script:
Mode: EXECUTABLE
Stack Size:
Heap Size:
= Sources
C¥zuzaku¥sz130-2006111 d¥code¥ medium.c
Ci¥¥zuzaku¥=z130-20061114¥code¥=pic
C¥zuzaku¥sz130-2006111 d¥code¥srece
G suzakuisz130-2006111 $¥code¥ mainc
G suzakuisz130-2006111 $¥codeiflashc
= Headers
code¥mediumh
code¥memmap.h
code¥spih
code¥erech
code¥versionh
code¥flazhh
code¥microblazeh
code¥powerpch

medium.c | UART
spi.c SPI Read Write(SZ130,SZ410 )
srec.c S
flash.c Read Write SZ010,SZ030,SZ310
main.c Hermit S
(EDK main main
)

11-41 BBoot
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BBoot

LED D3( )

‘A’ or ‘Enter’

Y

Gl G [

Hermit
LED D3( )

11-42
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11.4.6.2.
CD-ROM "¥suzaku-starter-kit¥fpga” “slot_c_source.zip”
"C¥suzaku¥sz***- yyyymmdd ¥code” slot.c interrupt.c slot.h

interrupt.h

flaghh
interrupth
mediumh
memmap.h
microblazeh
powerpc.h
zloth

zpih

grech
verzionh
flazh.c
interrupt.c
main.c
medium.c
glote <
Zpic
ErEC.C

11-43
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Applications  Sources Add Existing Files... Sources slot.c
interrupt.c

linx Platform Studio — G:¥suzaku¥sz130-add slot—20070420%¥xps proj.xmp — [xps_projucfl]

[h File Edit \iew Project Hardware Software Device Configuration Debue Simulation Window Help
AR e RRARBERIERR I BEODONIDPEHL (@AW G i ds X
BERIEEIEE Z2 2 4% %% 0N

123 Net FPGA_RESET EN LOC=E13 | IOSTANDARD = LWCMOS33; ~
Project (| Applications | T} Catalog 1z4 Net SDRAM FB clk LOC=ES | IOSTAMDARD = LVCMOS33; |
125 Net nLED<O> LOC=T3 | IOSTAMDARD = LVCMOS33;
Software ProjSomm— 128
{]fdd Software Application Project.. 127 HNet nCODE<O> Loc=J11 IOSTANDARD = LVCMOS33:
¥ Default: microblaze_i_bootloop 128 Net nCODE<1> LOC=F9 IOSTANDARD = LVCMOS33:
mDefault: microblaze_i_xmdstub 129 HNet nCODE<Z> LOC=ES9 IOSTANDARD = LVCMOSI33;
= [ Project: BBoot 130 HNet nCODE<3> LOC=410 IOSTANDARD = LVCMOS33:
Processor: microblaze_j 131  HNet nSW<0> LOC=D11 IOSTANDARD = LVCMOS33;
Executabls Cisuaaiestiinstdealatz20070470%1 | 132  Net nsW<ls LOC=C11 IOSTANDARD = LVCMOS33;
WFSDTUNS nsw<z> LOC=F11 IOSTANDARD = LVCMOS33;
= = SEG<O> LOC=LS IOSTANDARD = LVCMOS33:
< G ; i SEG<1> LOC=LE IOSTANDARD = LVCMOS33;
1 et SEG<Z> LOC=L4 IOSTANDARD = LVCMOS33;
O aaTE 13Net, SEG<3> LOC=L3 IOSTANDARD = LVCMOS33;

Ci¥zyzaku¥sz] 30-add_slot-20070420%¥code] IOSTANDARD = LVCMOSI33;
Ci¥zyzaku¥zz] 30-add_slot-20070420%¥codein IOSTANDARD = LVCMOSI33;

Ci¥sueakuifsz] 3-add slot-20070420%code¥s - Add Existing Files... IOSTANDARD = LVCHOS33:
Headers IOSTANDARD = LWCHOS33:

|
|
|
|
|
|
|
|
|
|
g = i gl g |
Ci¥suzaku¥¥zz] 30-add_slot-20070420¥code¥m | IOSTANDARD = LWCMOS33:
|
|
|
|
|
|
|
|
|
|

T TET IITEL= T ToT= T IOSTANDARD = LVCMOS33;
144 HNet n3EL<Z> LOC=K3 IOSTANDARD = LVCMOS33;
145 MNet nLE<0O> LOC=411 IOSTANDARD = LVCMOS33;
146 Net nLE<1> LOC=E11 IOSTANDARD = LVCMOS33;
147 MNet nLE<Z> LOC=F12 IOSTANDARD = LVCMOS33;
148 MNet nLE<3> LOC=E12 IOSTANDARD = LVCMOS33;
149
150 =
b
< | >
< > [@ESystem Assembly Viewl | *ps_projuct
rS
Format rewvision of project to EDE 9.1.02 completed 0
INFO:MDT - Project Files updated successfully. Now trying to update IP wversions...
Done.

\_:
< | >
Output ‘Warning Error

Ready GAPS [ MUM SCRL  Ln 147 Gal 40 | UGF )

11-44

Select SourcefHeader File to Add to Project

7 IMIRFT | I code j

b alink aaTar ]
©;
el o

A L

2 JoF1—42 “: 9
-1 ‘interrupt.c” ”"slot.c”

24 25ho—h

A N Q"slot.c" "interrupt.c") ﬂ PR (0 |
A IDAEER (T |O Sources el ﬂ A

11-45
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Headers slot.h

Add Existing Files...

Applications Headers

interrupt.h

nx Platform Studio — G:¥suzaku¥sz130-add slot—20070420%¥xps proj.xmp — [xps _projucf]

[th File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =]
AR e RRANRBEBIR IR B EOIORIDRELS P A W G X
BRIiE £ S Z2Z5T ARARADN
123 Net FPGAL RESET EN LoC=E13 | IOSTANDARD = LVCHMO333;
Praject | #pplications |IP Catalog 124 Net SDRAM FE clk LOC=ES | IOSTANDARD = LVCMOS33;
- 125 MNet nLED<O> LoC=T3 | IOITANDARD = LWCHMOS33;
Software Projects ~ 126
c]Add Software Application Project.. 127 HNet nCODE<O> LOC=J1 | IOSTANDARD = LVCMOS33;:
[ Default: microblazs i bootloop 126 Net nCODE<1> LOC=FS | IOSTANDAERD = LVCMOS33:
¥ Default: microblaze_i_xmdstub 129 Net nCODE<Z> LOC=E9 | IOSTANDARD = LVCMOS33:
= mPrDjecl: BBoot 130 HNet nCODE<3> LoC=410 | IOSTAWNDARD = LVCHMO333;
Processzar: microblaze_i 131 Net n3W<0> LOC=D11 | IOITANDARD = LVCMOS33;
Executable: G¥#zuzaku¥sz] 30-add_slot-200704% 132 Net n3W<l> LOC=C11 | IOSTANDARD = LVCHOSI3S;
CGompiler Options 133 Net n3W<i> LoC=F11 | IOSTAWNDARD = LVCHMO333;
= 134 MNet 3EG<0O> LoaC=L5 | IOITANDARD = LWCHMOS33;
zuzaku¥sz] 30-add_slot-20070420%¥c0ded 135 HNet ZEG<1> LOC=LE | IOSTAWDARD = LVCMOSI33:
Ci¥zyzaku¥sz] 30-add_slot-20070420%¥c0ded 136 HNet ZEG<Z> LOC=L4 | IOSTAWDARD = LVCMOSI33:
Ci¥zyzaku¥sz] 30-add_slot-20070420%c0ded 137 HNet 3EG<3> LOC=L3 | IOSTAWDARD = LVCMOSI33:
Ci¥suzaku¥zz] 30-add_slot-20070420¥coded 138 HNet 3EG<4> LOoC=L2 | IOSTANDARD = LWCHMOS33;
Ci¥zyzaku¥sz] 30-add_slot-20070420%c0ded 139 HNet ZEG<5> LOC=L1 | IOSTAWDARD = LVCMOSI33:
Ci¥zyzaku¥sz] 30-add_slot-20070420%c0ded 140 HNet ZEG<6> LOC=C9 | IOSTAWDARD = LVCMOSI33:
Ci¥suzaku¥sz] 20-add_slot-20070420¥c0ded 141 MNet SEG<7> LOC=Dg | IOSTAMNDARD = LWCMOS33:
= Headers 14z Net n3EL<0> LoC=Ka | IOITANDARD = LWCHMOS33;
code¥mediumh 143 Net n3EL<1x LoC=K4 | IOITANDARD = LWCHMOS33;
code¥memmaph 144 HMet n3SEL<Z> LOC=K3 | IOZTANDARD = LWCMOS33:
code¥spih 145 MNet nLE<O> LoC=411 | IOSTAWNDARD = LVCHMO333;
code¥srech 146 MNet nLE<1> LoC=E11 | IOSTAWNDARD = LVCHMO333;
code¥versionh 147 Mat wnl@ LOC=F12 | ICSTANDARD = LVCHMOI33;
code¥flazhh . LoC=El12 | IOSTAWNDARD = LVCHMO333;
code¥microblazeh SlOt'h lnterrupt'h
code¥powerpe
code¥interrupth
code¥sloth v |2 >
< > [@System Assembly Viewl | *ps_projuct
Format revision of project to EDE 9.1.02 completed
INFO:MDT - Project Files updated successfully. Now trying to update IP wversions...
Done.
< >
Qutput ‘Warning Error
Ready CAPS |MUM |SCRL |Ln 147 Gol 40 |UGF )

11-46
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11.4.6.3. main.c
Applications
main.c

BBoot

Project:BBoot  Sources main.c

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)
#define LED_ON
#define LED_OFF

#define MAX_BUFFER_SIZE

#Hifdef

(*(volatile unsigned long *)(LED_REGISTER_BASEADDR) = (V)
(0)
@

(128)

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);

#else
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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_mlisReceiveEmpty(XPAR_CONSOLE_UART_BASEADDR) ||

/! ((key = get_char()) '= 0 && key = "7Z' && key 1= "Z"))
// second_bootloader(bootloader_offset);

interrupt_init(); //

/* 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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f case 't': \
case 'T":

interrupt_clean(); //

myprint("busy loop type slot-machine¥r¥n");

while(1){ T
busy_wait(10000);
slot();
g } J
default:
myprint("Invalid selection.¥r¥n");
case 'z':
case 'Z':
clear_rx_fifo();
break;
}
¥
halt:
myprint("Halting...¥r¥n");
return O;
}
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11.4.7. SZ0 SZ030

mian.c [Software] - [Get Program Sizel dec
8192 SUZAKU BRAM BRAM

nx Platform Studio — G¥suzaku¥sz130-add_slot—20071214%xps_proj xmp — [System Assembly

Eile Edit View Project Hardware Device Configuration Debug Simulation Window Help =&
A l% H & “Em E Eﬁ © 1y | @ Launch Platform Studio SDK K] Hig .g? i B e é O I i [
FR % H m & \? @ Software Platform Settings..

Infa n frea Azzign Default Drivers 5 | Portz Addreszes EVBIF Eiltare ]
i icati ues Gienerate Libraries and BSPs
izl | e | LdCatalce - Buz Connection IF Type IP Wersion
Software Projects ] Add Software Application Project.. |7 microblaze 400b
[c1Add Software Application Project. é Build &1l User Applications Imb_10 100a
mDefault: microblaze_i_bootloop Imb_w10 1004
Default: microblaze_i_xmdstub F f opb w20 110z
i %:"Project' BBoet e E Generate Linker Script... \ e Imb_bram it cntr 100kb
nn e W% Glean Libraries A omthe Imb_bram_if_cntlr 1005
Executable: C¥suzaku¥sz130-adg % Clean Programs = :n‘ajm_bilzck 10,3102
Compiler Optiong é Clean Software Dsb_zsi 100s
s LT
H?;?;i ‘P’ P aptr goia & opb_gpio 301b
?— P 5y ton imtc opb_intc 100
?— P ooy SO0 O opb_sil00 1M 4
?— B 55t fhmer opb_timer 100k
P consals uart opb_uartlite 100k
e oy T4 e dom_module 100
e cicry sdram B dom_module 100e
P resef cort reset_cont 100.a
?— B 55t mamcoT opb_emc 00
<P apdr uarthite opb_uartlite 100k
T S TSI M. SOV util_buz_split 100.a
o w5t oot mch_opb_sdram 1004
il Bus spfie util_buz_split 1002
< | >
— dec
< | > Syztem Azsembly

b4l I TARNING:NDT - Option "CORE_STATE™ in C:hisug
Invoked WehUpdate Installer...

uySzl130-add_slot-zZ0071214%pooresireset_cont_vl_00_ahdatair

|>

At Locgld TP T—p | 15:2 19 z007
Pash —-q -c "ed Seygdrive/c/suzaku/s —add_s1lot-20071214/: wh-size C:fsuzaku/sz130-add slot-20071214
Lext data hss dec hex fIiYyename
6592 71z 1080 53564 zZ0co suzaku/sSzl30-add slot-20071214/microblaze_i/eode/executable.

w
~
< | >
Cutput ‘Warning Error
Get Proaram Size ()
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d_lmb_bram_if cntlr Configure IP [LMB BRAM High
Address]  0x00003 [OK] i_lmb_bram_if cntlr 0x00003FFF
BRAM 16kByte

B

& d_Imb _bram_if_cntlr : Imb_bram_if_cntir »1 00 b

HOL z 2
Toeele Mames Datazheet Resztare
Svatem Buizes
Addreszes
Lilg (. BASEADDRLME BRAM Base Address
0 HIGHADDRLME BRAM High Address ‘
2 MASALME Address Decode Mask
[Gommand Output Panel|
‘n} [ GCancel ]
11-47 8kByte - 16kByte (d_lmb_bram_if cntlr)
=
= i_Imb_bram_if cntlr : Imb_bram if_ cntir v1 00 b
HOL z 2
Toeele Mames Datazheet Resztare
Svatem Buizes
Addreszes
Lilg (. BASEADDRLME BRAM Base Address
——
O HIGHADDRLME BRAM High Address ((oxov003££s )
— ™
2 MASALME Address Decode Mask
D —
Co Do)
11-48 8kByte - 16kByte (_lmb_bram_if cntlr)
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11.4.8. , (Hard )
1P 1P
[Hardware] - [Generate Netlist] 53
[Hardware] - [Generate Bitstream] bit

1P synthesis/opb_silO0Ou_0_wrapper_xst.srp

00u_0_wrapper_xst.srpl

Ao PRENMRHBOR AN PBeciABa i mB X - BrigL
=7
Release §.1.021 - xst I.27 A
Project ‘Applications IP Gatalog 2  Copyright (c) 1995-2005 Xilinx, Ine. All rights reserved. =
3 -
Aalzm _ 4 TABLE OF CONTENTS
Sim Model BEHAVIORAL s 1) Synthesis Oprions Sunmuwary
= Reference Files & 2) HDL Compilation
Log Files 7 3) HDL Analysis
= Repart Files g 4] HDL Synthesis
report/xps_projhtml 9 4.1) HDL Synthesiz= Report
synthesis/microblaze_i_wrapper_xstsrp i 5) hdvanced HDL Synthesis
synthesis/sdram_controller wrapper_xstsrp 11 5.1) Advanced HDL Synthesis Report
synthesis/consols_uart_wrapper_xstsrp 12 6] Low Level Synthesis
synthesis/system_timer_wapper_xstsrp 13 7) Final Report
synthesie/d_Imb_bram_if_crtle wrapper xstsrp 14 7.1} Device utilization summary
synthesis/i_Imb_bram_if_cntl wrapper_xstsrp 15 7.2) TIMING REPORT
synthesis/bram block 0 _wrapper xstsrp 16
synthesis/system_intc_wrapper_xstsrp 17
synthesis/d_opb_v20_wrapper_xstsrp 18
synthesis/i_Imb_v10_wrapper_cstsrp 19  * Iynthesis Options Swmary *
synthesis/d_lmb_v10_wrapper _xstsrp 20
synthesis/system_memoon wrapper_starp 21 --—-—- Source Parameters
synthesis/memcon_bus_split wrapper_xstsrp iz Input Format : MIXED
synthesis/opb_gpio 0_wrapper xstsrp
synthesis//debug_mdm wrapper_xstsrp « . : »
synthesisspi_flash wrapper xstsrp SyntheSlS/opb—SlloOu—o—wrapper—XSt'Srp
synthesis/dom_14_multi wrapper xstsrp
synthesis/dem_sdram_fb_wrapper_xstarp | wrapper/
synthesisutil_ bus_split 0_wrapper_xstsrp / s
k e = L = >
v System Assembly. BLOCK DIAGRAM @xpspmj ‘ opb_sil00u_0_wr..
microblaze 1 ~
Running DataZlMem with the following command: |
dataZmem —bm implementar.mn/‘xps_pruj_}:d -ht implemen\:atlon/‘xps_proj.bi\: -hd
EBoot/executsble.elf tag bram block 0 -0 b implementation/download.bit
Mewory Initialization completed successfully.
Done!
-
< | 4
Output | Warnines | Errors
Ready CAPS |NUM | SCRL |Ln 128 Gol 30 | Text )

11-49

11.4.9.

[Software] - [Build All User Applications]é
executable.elf

11.4.10.
bit
[Device Configuration] - [Update Bitstream]is bit
[Update Bitstreaml]
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11.4.11.
JP1,JP2 JTAG
AC 5V

® 600000
ioouoo:
Secsssss> wsssesssss (O
P

wo¥e
JP1 JP2 of s edes

00000

¥
O)[3525500000000000000009 (O

LED ISW | R-SW. 7SEG UARTCONFI!

©00000000000000000O0O[00 0
©000000000000000000|00O

= o@]@]@]l 5

(|

11-50

[Device Configuration] - [Download Bitstream]&= iMPACT
FPGA bit

11.5.

11.5.1.

”T”
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H Tera Term - GOM1 VT EEX
File Edit Setup  Caontral  Window Help

|

EBoot with SPI +0.1 (microblaze) -
Fress 'z" or 2" for BBoot Weru.

Please choose one of the following and hit enter.

a: activate second stage bootloader (default)

=z download a =-record file

t: busy loop tyee slot-machine

| £

11-51 1

- -

ETITY 9 0 T T
NER AT

220 E— (TR A0 M OEIERH A S 0—1-2 EENTE HFD
1OHTE FNEFNHRIETBTET AV MEDDEERNIEES  EERHEED

11-52
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11.6.

EDK
CPU
"interrupt.c" "slot.c"
2
[ )
[ )

11.6.1. FPGA

SZ310 SZ410

microblaze_i Configure 1P Debug
[Enable MicroBlaze Debug Module Interfa el
8 [Number of PC
Breakpoints] 2 [OK]

r

« microblaze i - microblaze v4 00 b

HDL P
Toegle Mames | | Datashest Resztare

i

Ihstructions Exceptions Cache | Debug |Interrupt Buz hterfaces

C DEELG ENABLEDEnable MicroBlaze Debug Module Interface
Hardware Breakpoints

0 NUMBER OF Fi BRA:Humber of PG Breakpoints

C NUNMBESR OF R AGDT BRFCHNumber of Write Addrezs Watchpoints

- ‘ﬁ'
J1i[=

C NUMEER OF A2 ARG ERFCNumber of Read Address Watchpoints

( 018 D Cancel

11-53 MicroBlaze
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FSL FSL
MHS PARAMETER C_FSL_DATA_SIZE = 32

Analog 69  PARAMETER C_USE ICACHE = 1
Bus 70 FPARAMETER C_USE DCACHE = 1
Bus Brides 71  FARAMETER C_ICACHE USE FSL = 1 -
Glack Gontrol 72  FARAMETER C_ICACHE BASEADDE = 0x80000000
Gommunication High-Speed 73  PARAMETER C_ICACHE HIGHADDR = OxS1ffffff
ommiyication]LopaSoecd 74  PARAMETER C_DCACHE BASEADDR = 0x50000000
Debue 75 FARAMETER C_DCACHE HIGHADDR = OxS1ffffff
DMA 76  FARAMETER C_DCACHE USE FSL = 1
General Purpose 10 77 FARAMETER C_USE MSE INSTR = 1
Interrupt Gantrol 78  PARAMETER C_USE_PCMF INSTR = 1
Memory Block 73 PARANETER C NUMEER OF PC_ERE = B
Memary Gontroller 50[>> PARAMETER C_FSL_DATA SIZE = 32
PCl 51  BUS INTERFACE DLME = d_lmb_vi0
IReri it Camiyellr 82  BUS_INTERFACE ILME = i_lmb_v10
Processor a3 BUS INTERFACE DOFE = d oph w20
Project Repository 54  BUS INTERFACE IOPB = d oph w20
Reset Control 85  BUS_INTERFACE DXCL = microblaze DXECL
Timer 86 BUS INTERFACE IXCL = microblaze IXCL
Ltility &7  PORT CLE = 33 _CLK -
§8  FORT INTERRUPT = interrupt
89  PORT DBEG_CLE = DEG_CLE s
50  PORT DBG_TDI = DEG_TDI s
51  PORT DEG_TDO = DEG_TDO s
92  FORT DEG REG EN = DEG REG EN =
on ROTT . HEACADTIUOR. = "WEA CARTIER = v
< I *
< | > [hSystem Assembly Viewl xps_proj.mhs
@ ERROR:MDT - C:\suzaku\sz130-add s10t-20070208-2}xps proi.mhs line 80 — PARAMETER C_FSL_DATA SIZE he
€ ERROR:MDT - C:\suzaku\sz130-add s10t-20070208-2%xps proi.mhs line 80 - PARAMETER C_FSL_DATA SIZE he
Trying to update design with MHS changes...
Design updated.
< | >
Output Warnings Errors
Browsze to C¥suzaku¥ez] 30-add_slot-20070208-2¥xp=_projmhs at line 80 CEPS | MUM SCEL | Ln 80 Col 32 | PSF )
11-54 FSL
IP Catalog Debug - opb_mdm 2.00a OPB
SUZAKU microblaze 4.00b opb_mdm2.00a

(opb_mdm3.00a mdm1.00a) microblaze 4.00b

Hilinx Platform Studio — C:/suzaku/sz130 - [Gystem Assembly Yiewl]

[th File Edit Wiew Project Hardware Software Device Configuration Debug  Simulation Window Help [=]
i BmEODORIDIEALS TN DR RRBEIR RN Pl RS
g i EKIBRIE £
Preioot Tnformation Area ® Filters
IP Catalog | Jroject | Applications oLL © (%) Bus Iterface (O Ports () Addresses | Eye Connection Filters
— PMM Name Bus Connection | 1P Type IP Wersion
= BB B semicroblaze_i microblaze 4000
Mame Werzion ~ se#d_opb_v20 opb_w20 110
é Diebue : Imb10 100.a
o |_lmb Imb_w10 100.a
O cEla el s @opb_sil0_0 opb_silo0 1014
® agilent_mic w4 1002 sadram_controller mch_opb_sdram 1.00.a
® agilent_mtc_v5 100a L s@oonzole uart apb_uartlite 100k
® agilent_mtc_vE 1006 e@zystem_timer ophb_timer 100k
@ chipscope_icon 1.00.a <d_Imb_bram_if_crtlr Imb_bram_if_cntlr 1000
@ chipscope_icon 10l.a soi_lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00.b
@ chipscope_ila 1002 spavystem_intc opb_intc 100
@ chipscope ila 104 spaystem_memoon opb_emc 200.a
- - <opb_gpio 0 opb_gpio 301b
L] ch!pscope,opb,!ba 1.00.a @i flash =] 100e
® chipscope opb_iba 1012 @led epio opb_epio a01b
@ chipscope_vio 100a = = opb_uartlite 100k
@ chipscope _vio 1 ~2opb_mdm_0 > opb_mdm 200.a
_mdm bram_hlock 100.a
DA y — <@memcon_bus_split util_bus_split 100.a
General Purpose 10 sardom 14_multi dom_madule 100.a
Interrupt Gontral «pdom_sdram_fbo dom_madule 100.a
Memary Block wautil buz_zplit 0 util_bus_split 100.a
Memary Controller 3 warezet_cont 0 reset_cont 1004
L4 | > | [ System Assembly Viewl |

11-55 opb-mdm

295



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

opb_mdm_0 Configure IP [Systeml] [Base
Address] O0xFFFFE000 [High Address] OxFFFFEOFF [OK]
SUZAKU Free ("1.4 ")

¢ opb_mdm_0 : opb_mdm_v¥Z 00_a

HDL g ]
Toeele Mames Datasheet Restore
Jzer Svstem
fddreszes
OFB £ BASFADDRBaze Address |l]xF]:"FFEI]l]I] |
G HIGHADDR High Address |l]xFFFFE OFF| |
Qo ] ’ Cancel
11-56
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BRAM
BRAM 8kByte 16kByte
d_lmb_bram_if cntlr Configure IP [LMB BRAM High
Address] 0x00003 [OK] 1 Imb_bram if cntlr 0x00003FFF
BRAM 16kByte

% d_Imb_bram_if cntlr : Imb_bram_if cntir ¥1 00 b

HOL * 2
Toeele Mames | | Datazhest Festore
Svstem
Addresses
LMB  BASEADDRLME BRAM Base Address 000000000 |
\
0 HIGHADDRLMB BRAM Hieh Address  (_ |oxoooo3lete 2
7 MASHLMB Address Decods Mask |nxnnannnnn |
e —
CE o)

11-57 8kByte - 16kByte
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11.6.2.
Applications [Project: BBoot] - [Compiler Option]
Debug and Optimization Optimization
Level [No Optimization] [Generate Debug Symbols] [Create Symbols for Debugging]
[OK]

= Set Gompiler Options

Compiler Tools:

Ervvironment 1: Debug and Optimization .?F'aths and Options

Cptimization Parameters

Optimization Level u'_r-J.:. COptimization

[] Uze Global Pointer Optimization

Generate Debug Swmbols

(%) Greate Symbols for Debueging g option!

() Greate Symbols far Azsembly (-estabs option)

Mote: If both optimization level and debue option are set,
the information may niot correlate to source code.

11-58
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[Debug] — [XMD Debug Options]
[Connection Typel [Hardware] [JTAG Cable] Type [Auto] [Auto Discover JTAG Chain
Definition] [JTAG Cable] Type
[Savel

- ¥MD Debue Options

Processor: microblaze_i Architecture: MicroBlaze

Cionnection Type
() Simulatar Stub Wirtual platform
On-Chip Hardware debugeind erewe=P'E_MDM peripheral over JTAG cable

JTAG Properties | fdvanced Options
JTHAG Cable
Twpe: |P.uto v| Frequency: |:|
Discover JTAG Chain D@
Lze | Mo, | Device TMame 1D Code IR Length A
v
Add device Delete device

11-59
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[Device Configuration] - [Update Bitstream]Hi"
SZ130

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-I11 User Guide (Chapter 2: Design Considerations)

Phase 4.30 (Checksum:26259fc) REAL time: 53 secs

#

PAR done!
ERROR:XFflow - Program par returned error code 31. Aborting flow execution...

MHS SPI_SCK "SIGIS = CLK"

PORT SPI_SCK = SPI1_SCK, DIR = 10, SIGIS = CLK
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11.6.3. XMD
XMD (MicroBlaze  PowerPC) PC
XMD TCP
PC
SUZAKU
FPGA
GDB — XMD
TCP/IP JTAG
MDM
11-60 XMD
[Device Configuration] - [Download Bitstream]&s FPGA
[Debug] - [Launch XMD...](
11-8 XMD (87130 )

Xilinx Microprocessor Debug (XMD) Engine
Xilinx EDK 8.2.02 Build EDK_Im_Sp2.4
Copyright (c) 1995-2005 Xilinx, Inc.

XMD%
Loading XMP File..
Processor(s) in System ::

Microblaze(1) : microblaze_i
Address Map for Processor microblaze i

(0x00000000-0x00001FFF) d_Imb_bram_if cntlr d_Imb_v10
(0x00000000-0x00001FFF) i_Imb_bram if cntlr i_Imb_v10
(0x80000000-0x81fFFFFFF) sdram_controller d_opb_v20

(0x80000000-0x81FFFFFF) sdram_controller
(0x80000000-0x81fFFFFFF) sdram_controller
(OxFFOO0000-0xFFO001FF) spi_Flash d_opb_v20

All rights reserved.

microblaze_IXCL
microblaze DXCL

(OxFFe00000-0xFFeOFFFf)
(OXFFFFLO00-OXFFFFLOFF)
(OXFFFF2000-0xFFFF20FF)
(OXFFFF3000-0xFFFF30FF)
(OxFFFFa000-0xFFFfalff)
(OxFFFFa200-0xFFFfa3ff)
(OxFFFFaB00-0xFFFFa6ff)
(OXFFFFA000-OxFFFFALFF)
(OxFFFFe000-0xFFFFe0ff)

system_memcon d_opb_v20
system_timer d_opb_v20
console_uart d_opb_v20
system_intc d_opb_v20
opb_gpio_0 d_opb_v20

led_gpio d_opb_v20

opb_uartlite_0
opb_sil00_0 d_opb_v20
opb_mdm_0O d_opb_v20

Connecting to cable (Parallel Port - LPT1).

Checking cable driver.

d_opb_v20

Driver windrvr6.sys version = 7.0.0.0. LPT base address = 0378h.
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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. ... iioo-. 4.00.b
No of PC Breakpoints............... 2

No of Read Addr/Data Watchpoints...O

No of Write Addr/Data Watchpoints..O

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............ OX81FFFFff
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%
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11.6.4. GDB
GDB GDB
[Debugl] - [Launch Software Debugger] &
[OK] [File] -
[Target Settings...]

Tareet Selection

X

[v Set breakpoint at 'main’

Connection

[v Zet breakpoint at 'exit’
Tareet: |FlemotefTCP 2 HMD ﬂ

Hostrame: |localhost [ Set breakpoint at |

Part: [1234 [~ Display Download Dialog

[~ Use xterm as inferior's thy

[+ More Options

Cancel | |

11-61

[Run] - [Runl] main Break
LED_GPIO(LED_OFF)

main.c — Source Window

File Bun ‘iew Control Preferencez Help
PO MY £ A8 S M-EE Find g & =
Imain R SOURCE =
128 ?tat ic void clear_rn fifolvoid) =
- 129
- 130 HlartLite_mSetCont rolReg (MPAR_CONSOLE_UART_BASEADDR, XUL_CR_FIFO_R¥_RESET)
- 13 | HlartLite_mSetCont rolRea(¥PAR_CONSOLE_UART_BASEADDR, 0);
132
133
134 int main(void)
- 135 {
136 unsigned int boot loader_offset;
137 char kews
138 #ifdeft XPAR_SPI_FLASH BASEADDR
139 int J,=sum;
140 #endif
141
= 142 LED GPIO(LED_OFF);
143
144 #ifdef _PPC_
145 ¥ache_DisableDCache();
146 Hlache_DisablelCache(); L
147 ¥Cache_InvalidatelCache();
148 busy_wait (10000007;
149 fendif
150
151 it (zet_boot loader_offset (boot lcader_offset) < 0)
152 zoto halt;
153
154 if (is_autohoot_mode())
- 15h second_boot loader(boot | cader_of fzet );
156 ~|
< | >
|Program =topped at line 142 (xa20 142

11-62 main Break
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11.6.5.
[View] - [Breakpoints] Breakpoint "main" "exit"
Breakpoint Breakpoint [Global] - [Remove All]
Breakpoint
MicroBlaze 0x10 PowerPC 0xFFFF0500 Breakpoint
XMD
11-9 Breakpoint (8Z010, SZ030, SZ130 )
XMD% bps 0x10 hw
11-10 Breakpoint (SZ310, SZ410 )
XMD% bps OxFFFFO500 hw
; i TIPS 21 XMD
bps <address/function> <hw/sw=> bps 0x10 sw | address function
bps main hw
bpr <address/function/all> bpr 0x10
bpr main
bpr all
bpl bpl
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[Continue] 0x10 PowerPC 0xFFFF0500 Break
[Step]
Source Window
File Bun “iew Contral Preferences Help
e UNTY M Ao s-38 Find = sl
[ | |vector_interrupt =] ASSEMBLY
- 010 <_vector_interrupt>:s  brai 4086 // 0x1000 <_interrupt_hardler>
MicroBlaze
0x10
PowerPC
0xFFFF0500
FPGA BRAM
MicroBlaze
__interrupt_handler( )
PowerPC
XIntc_DevicelnterruptHandler( )
Program is running. OX]U 0
11-63 0x10 Break

[Stepl

microblaze_interrupt_handler.c - Source Window

File Bun View Gontrol Preferences Help
D W SR8 R M-HE Find
microbla NE,Xt $ rruet | |interrupt_handler ]

===

SOURCE -

x 2
* hone

*

¥ @return

*

* Nore.

*

¥ [note

*

* Hone.

b4

[ e et e et e s SR e S e St E IS S LIS eSS LIS ES LIS eSS LIS LS LIS eSS e st O

void _interrupt_handler(void)

67
68
69
70
71

/% The compiler saves all wolatiles and the M3R */

/% The compiler restores all wolatiles and M3R, ard retums from interrupt ®/ —

86 Sk

Q7w
4 |

0x103c

‘Prugra m s runnine.

__interrupt_handler()

PORT INTERRUPT

(SUZAKU OPB-INTC)
(XIntc_DevicelnterruptHandler() )

11-64 _interrupt_handler()

Break
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[Stepl

xinte _l.c - Source Window

File Bun Miew Control Preferences Help
P B &S S M-EE Find =2 & =
[xintc_I.c ~| [¥Intc_DevicelrterruptHandler =] SOURCE -
142 x [2]

143 FRREE R R KOO OO KO
144 \{foid ¥Inte_DevicelmterruptHandler(void *0eviceld)
- 145
146 Huint32 IntrStatus;
- 147 H¥uint32 IntriMask = 1;
148 int Intriunber;
149 Klntc_Config #CfgPtr;

150
151 /% Get the configuration data using the device 1D %/ J
153
154 /% Get the interrupts that are waiting to be serviced %/
- 155 IntrStatus = Xlntc_mGet Int rStatus(CfePt r->Baseldddress);
196
157 /% Service each interrupt that is active and enabled by checking each
158 * bit in the register from LSB to MSB which corresponds to an interrupt
159 * intput signal
160 */
- 161 for (Intriumber = 0; Intriumber < XPAR_ TNTC_MAX_MUM_ INTR_INPUTS;
162 [rit rhlumbe r++)
1R2 [ Rd

0x1078| 152

‘ngram stopped at line 152

11-65 XlIntc_DevicelnterruptHandler( )

interrupt.c — Source Window
File  Fun

% PO MW S A8 0 M-EHE Find 2 & =
[interrupt.c > [tiner_interrupt_hardler v] SOURCE ~

FB&X

“iew Control  Preferences  Help

77 felze [2]

23 Hinclude “opb_sil00.h”

24 Hendif

5

26 %nt timer_interrupt_handler(void * baseaddr_p)
- n

28 unsigned int csr;

79

a0 Huint32 IntrStatus;

31 —
- 32 IntrStatus = OPB_SILO0_nReacRes(¥PAR_OPB_SIL00_0_BASEADDR, OPB_SILOO_INTR_I
-3 slot();
- M OPB_SILOO_mlr it eReg (XPAR_OPB_SILO0_0_BASEADDR, OPB_SILOO_INTR_ISR_OFFSET, I
- 3]

36

KN

38 ?tatic void Mul IHandler(void *DataPtr)

39

401

41

A7 it it Comi AN j

< | 2

Db me e

Oxc?8 £

‘ngram stopped at line 32

11-66 timer_interrupt_handler()

XIntc_DevicelnterruptHandler( )
OPB-INTC  PORT Intr

OPB-SIL00 '"Default Handler"
timer_interrupt_handler

Break

Break
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11.6.6. slot.c

slot.c
[View] - [Loval Variables]
[View] - [Stack]

slot.c

[View]

LED

3-2-1

slot.c - Source Window

Eile  Bun Miew Control Preferences Help
AT E0 BE hJ T -
|zlot.c > slot - S0URCE =

107 int slot(void) =
- 108 [

108 4/ static u8 init = 0;

110 static ud schedule = 0;

Il static ud sw_status = 0;

12 static ud slot_status = SLOT_READY;

113 4/ static ub seel_status = 0; A 0 umpushed, 10 pushed */

114 static u8 see/_status = 7; /% 00 urpushed, 1: pushed */

1% static ud sesV_val[SEGT_NUM] = {3.2.1];

116 int i

117

119

120 aw_status = clear_switch chattering();

121
- 122 switch (slot_status) {

123 case SLOT_READY:

124 if (get_number_pushed_switches(sw_status) > 1) b
- 125 slot_status = SLOT_RUN;

126 break;

127 caze SLOT_RUN:

128 7/ init = 13
- 194 i o etatie == M ~|
|Program stopped at line 118 Oxcdde) 118

Local Yariahles

11-67 slot()

Yariahble

MName Walue =
schedule 3 Y003
sw_status 0 "¥0°
slot_status 0 "¥0°
seg/_status 1 ¥a

Elsesl val ub [3]
0 3 Y003
1 2 Y00z’
Z 1 '¥001°
i I
reg_sw 0 "¥0°
i I

11-68

Break

main

__interrupt_handler
#lrtc_DevicelnterruptHandler
timer_interrupt_handler

slot
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12.1. EDK ISE
EDK ISE
SUZAKU EDK EDK e B\
EDK EDK ISE
(mpd
pao ) Xilinx
EDK EDK
EDK ISE EDK ISE \_ J
EDK GPIO OPB
EDK  External ISE
ISE
ISE
ISE GUI
ISE EDK
1. EDK ISE (EDK  Export to Project Navigator )
2. ISE EDK
1 2. "ISE EDK
2006 4 SUZAKU EDK ISE
2 EDK SUZAKU EDK ISE
* 87410
308 LED/SW
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12.1.1. EDK
SUZAKU
CD-ROM

EDK ISE
"¥suzaku¥fpga_proj¥x.x¥sz***¥gz***- yyyymmadd.zip”

EDK
?C:¥suzaku¥suzaku-ise¥sz***- yyyymmdd”
”C¥suzaku¥suzaku-ise¥sz***- yyyymmdd”
Xilinx Platform Studio SUZAKU
ISE/EDK  8.1i [Project] — [Project Options...]

”Xps_proj.xmp”

Hierarchy and Flow

- Xilinx Platform Studio — G:¥suzaku¥sz130 - [System Assembly Viewl]

(b File Edit Wiew P&}

& Hardware Software Device Configuration Debug Simulation Window Help

=15 (X

LN =Null=il): Y PERARAMBERMEEA R P X /S
il %‘ 3 % o Generate and iew Block Diagram
F'r-:_ & ® Filters
P Gataloe | Proje Foscan User Reposiiories oLL © (@ Bus Interface () Ports () Addresses | By Connection Filters
Platform B Launch EDK Shell. ; hBII Ig MName : : Bus Connection | IP Type IP Version
= Project Files Customize Buttons.. smicroblaze i microblaze 4000
MHS File: xp: o X e «»d_oph_v20 opb_v20 110
MSS: File: xps @ Glean All Generated Files @i lmb_v10 10 1004
UGF File: dat [£] Terminate Punning Process | @ <d_mb10 Imb 10 1.00.a
iMPACT Con ™ . . «oph_=ill0_0 opb_=ilod 10a
Implementatit #& Export to Project Navigator <Fedram_controller meh_opb_sdram  1.00.a
Bitgen Cptior 19 Impart fram Praject Navigator s@conzole uart opb_uartlite 1000
= Project Options s@eystem_timer opb_timer 1.000
Device: xc3s1200efe320-4 <d_|Imb_bram_if_cntlr Imb_bram_if_cntl 1.000
Netlist: TopLevel i_mb_bram_if_cntl Imb_bram_if entl 1.005
Implementation: XPS s@zystem_intc opb_intc 1.00c
HOL: WHOL s@eystem_memeon opb_eme 200a
Sim Model BEHAWIORAL <ropb_epio opb_gpia a01b
= Reference Files <»=piflash opb_spi 100=
Log Files <»led_epio opb_gpio alh
Synthesis Report Files sopb_uartlite 0 opb_uartlite 100k
se#bram_block 0 bram_block 1.00a
«»memcon_bus_split util_bus_zplit 100a
cdom_14_multi dom_madule 1.00.a
sdom_sdram_fb dom_madule 1.00.a
sutil_bus _split 0 util_bus_split 100a
wpreset_cont 0 rezet cont 100.a
< ¥ || [MhSystem Assembly Viewl

< |

‘Warnings Errors

Output

Configure Project Specific Options

12-1 EDK SUZAKU
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[Processor Design is a ]  [Use Project Navigator I 2

= Project Options

Device and Repozitary | Hierarchy and Flow HDL and Simulation

Proceszor Dezien iz a sub-module (Uncheck for top-level}

Top level instance name |Sy3tem_i

Svnthesziz Tool for Mon-Xiline IPs
| Synthesize with Hiline H5T v

z& Project Mavigator Implementation Flow OSE Flow instead of XPS)

[] #dd Madules ta Existing ISE file

ISE File [D¥work¥20060616¥prajnavips proj ise |

0] 8 | [ Cancel ]

12-2 ISE/EDKS.1i

[Hardware] - [Generate Netlist] 52
”C¥suzaku¥suzaku-ise¥sz***- yyyymmdd ¥hdl” xps_proj_stub.vhd
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12.1.2. EDK ISE
xps_proj_stub.vhd "C:¥suzaku¥suzaku-ise"
top.vhd

B C:¥suzaku¥suzaku-ise¥sz130-20061114%hdl

ALE wREE FTM BEANE U-LD ALTH e
Q- Q @ Pu= ‘[.Q_ T ‘ [zl
P05 O¥suzakuibsuzaku-ise¥s] 0-20061114%hdl v| £ 8
I X R -
= D) suzaku-ize ~ @memc:on_bus_spIit_wrapper.vhd 2
= (3 ==2130-20061114 | E microblaze_i_wrapper.vhd 24
) _xps Eopb_gpio_ﬂ_wrapper.vhd 1]
) code Eopb_gpioj _nrapper.vhd 53
[3) data :_mreset_cont_[l_wrapper.vhd 2
[23) default bit file :_:i\]sdram_controIIer_wrapper.vhd 13
D ete Espi_flash_wrapper.vhd 1]
=1 hdl Esystem_intc_wrapper.vhd 4
[ elaborate Esystem_memcon_wrapper.vhd g
() implementation B Esystem_timer_wrapper.vhd 4
[23) microblaze_i :_mutil_bus_spIit_D_wrapper.vhd 2
() peores [ualps_projvhd fi%
o [ﬁl syhthesis v ub.vh 5 E
< | » < I\ ¥

B -¥cuzaku¥enzaku—ica

xps_proj_stub.vhd top.vhd
Q- © ¥ LO6x iz |
FELAD |@ Ci¥suzaku¥suzaku-ise / V| e

T X EE 1 7
= 129 suzaku-ize A [s2130-20061
[ top-vhd 5 KH

= |3 ==2130-20061114
) _xps
) code
[3) data
[23) default bit file
) ete
= ) hdl
() elaborate
[C3) implementation
[5) microblaze._i
[5) prores
. B syhthezis v
< | > < >

12-3 xps_proj_stub.vhd
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12.1.3. ISE
Project Navigator [File] »[New Project]
Ef; chguﬁﬂesisg':%{%%’t DR LR XBE 9o M IR
[File] - [New Project]
g Sourees Jﬁsmshm | pyLibraries |
No flow available.
12-4 Project Navigator
New Project Wizard [Project Location] [...]
C:¥suzaku¥suzaku-ise [Project Namel top
[Top-Level Source Typel [HDL] [Next]

E Hew Project Wizard — Greate Hew Project

Enter a Mame and Location for the Project
Project Mame: Praject Location
A
|tc-|:- \ ( |O:¥suzaku¥suzaku—ise| | B
S ———
Select the Type of Top-Level Source for the Project

Top-Level Source Type:
< HOL h -

—
< Back < i Pest > i)’_ Cancel J

12-5
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SUZAKU FPGA SUZAKU [Next]

S7010 | S7030 | $7130 | 7310 | S7410

Product Category All

Family Spartan3 Spartan3E | Virtex2P Virtex

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 -

Gelect the Device and Desi

Device Properties

gn Flow for the Project

FEX

Property Mame
Product Category
Family

Device

Package

Speed

Top-Level Source Tvpe

Yalue

&l

Spartan3E

HC3E1200E

FE3z0

-4

O ] [ 4

HOL

Svntheziz Tool

Simulatar

H5T OWHDLA Verilog

ISE Simulator OVHDLAVerilog?

Enable Enhanced Design Summary
Enable Mezzaege Filtering ]
Dizplay Incremental Meszages FI
T —
< Back ﬂ Mext > l ’ Cancel
12-6 (SZ130 )

[Next] [Finish]

top.vhd xps_proj.xmp xps_proj.ucf [Project] — [Add Sourcel
xps_proj.xm “C¥suzaku¥suzaku-ise¥sz***- yyyymmdd” xps_proj.ucf

”C'¥suzaku¥suzaku-ise¥sz***- yyyymmdd ¥data”

Xps_proj_stub

STRUCTURE IMP 2 ) xps_proj_stub
top 3 )
[File] - [Save]
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ES Hilinx - ISE - G:¥suzaku¥suzaku-ise¥top.ise - [top.vhd]
4 File Edit Miew Project Source Process Window Help [= 1[5

DRFEHF LiXBEX o Q:iPLALHM R (AimB DDA idEl  ~:iQ
FEE BUALAIQOQIEE  Z2 52 4% % 0%

1 e A
Sources for: | Synthesis/Implementation 2 ---top.vhd
=tap 3 T
- £ xc3s1 200e-4g320 4 library IEEE;
o - IMP op.vhe] 5 use IEEE.STD LOGIC 1164.ALL;
— : ] & use IEEE.STD LOGIC ARITH.ALL;
Plhxps prol.i - xps proj (C:/suzaku/suzakur-i 7 use-IEEE.STD_LOGIC_ UMSIGNED.ALL;
Expsproj.ucf G/ suzakus zuzaku-ize, 221 31 a - - L2
9 libhrary - -UNISIN;
10 use - UNISIM.VCOMPONENTS. ALL;
11
12 entity- -top-is
13 - -port - |
14 coeeclk_iner-inestd logics
15 co- B3T3 _Ret-:-in-svd logic:
y, | 3 16 ©o - SDRAM CASn-:-out-std logic:
1 Sources | gy Srpctete | [y Lo 15 L SDRANCUES T out.oea egier
13 ... SDRAM UEn Zo-:-out-std logiec;
20 + - -ZDRAM DQM-:-out-std logic wector(0-to-3);
oo 21 .- SDRAM Clk : out.std logic:
0  Add Existing Source 22 - -SDRAM Clk 2o-: -out std logic:
[ Create New Source 23 -+ - SDRAM RASn-:-out std logic;
& Wiew Design Summary 24 ©+ - SDRAM RASn 2o :-out-std logics
ﬁ Dezign Ltilities Z5 ©- - -3DRAM ADR-:-out-std logic wvector(0-to-11):;
\y User Constraints 26 +- - -3DRAM ADR Zo-:-out-std logic wvector(0-to-11):
P)  Syrthesize - XET L3 a7 + - -3DRAM Banklddr - :-out -std_loglc_ﬁjrector (@-to-1);
. 25 -+ - -3DRAM Bankdddr Zo-:-out-=std logic wvector(0-to-1):2
€2  Implement Desien . . z9 S -SDRAI‘I_DQ- i -inout -=td logic ;ector_ttl-to -31):
€2  Generats Frogramming File L/ 30 - SDRAM FB clk-: in-std logics

library I1EEE;
use IEEE.STD_LOGIC_1164_ALL;

Lse IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;
\

library UNISIM;

use UNISIM.VCOMPONENTS.ALL;

entity top is
port (
)

end top;

architecture IMP of top is
component Xps_proj is

port (
)E
end component;
begin
XpS_proj_i - Xps_proj
port map (

end architecture IMP;

12-7
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Generate Programming File bit
Update Bitstream with Processor Data bit
top_download.bit
SZ310 ISE 8.11 bit
top_download.bit
"C:¥suzaku¥suzaku-ise" bit

data2mem -bm sz310- yyyymmdd¥implementation¥xps_proj_bd.bmm
-bt top.bit

-bd sz310- yyyymmdd ¥ppc405_ i¥code¥executable.elf
tag bram -o b top_new.bit

iMPACT top_download.bit(top_new.bit) SUZAKU

EDK External
xps_proj_stub.vhd top.vhd  xps_proj component

ISE EDK EDK mbhs mss
EDK

315 LED/SW



SUZAKU Starter Kit Guide (FPGA) Version 2.2.2

12.2. 1P ( )
SUZAKU slot.vhd
slot.vhd sil00h_core.vhd
CPU
< (code) A P nCODE
- \'r «
< (sw) 1 < nsw
- \'— |
LED
(le_trig),
. I~ LED knLE
l/' Ll
LED
N nSEL
|-
l l/' »
CPU (seg_in1,seg_in2,seg_in3)
12-8 IP

“C¥suzaku¥sz***- yyyymmdd”
"C¥suzaku¥sz***-h- yyyymmdd”
CD-ROM ’suzaku-starter-kit¥fpga¥opb_silOOh_vx_xx_x.zi ”
“opb_silO0h_v1_00_a” ”"C¥suzaku¥sz***-h- yyyymmdd ¥pcores”
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B C:¥suzaku¥sz130-h-20060714%¥pcores

FrfliE REE FTOL  BRCADG

Q- O ¥ Pn= ‘ng :mu;e" i)

W )T AJLTHD

Pl AD |[f—;'| C¥zuzaku¥sz]30-h-20060714¥pcores

F#IH X HEEl

= I55) =2130-h-20060714
I _xps

Iy BBoot

I blkdiagram
I code

Iy data

Iy drivers

Iy ete

[5) hdl

=) implementation
I microblaze.i

I opb_=il0h_»1_00_a
I opb_zild0u_»1_00_a
IS prajnay

I report

|5y synthesis

A opb_zil00h 1 00 a
[yopb_sil00u_v1_00_a

12-9 IP

”C:¥suzaku¥szz***-h- yyyymmdd”
IP Catalog  Project Repository

”xXps_proj.xmp”
opb_si1100h

- Xilinx Platform Studio — C:-fsuzaku/sz130 - [System Assembly Yiewl]

X

[ Eile Edit Wiew Project Hardware Software Dewice Configuration Debug Simulation Window Help =& <)
iDFEH-:FREl ol PENM REEDR AR P-ARG R MR Bris
p=pup=il
ject Infar Area OLL @® Filters
Project | Applications | IP Gatalog ; h; h; e @ Bus Interface (O Ports () Addresses | BjwGonnection Filters
& T — Mame Bus Connection | Direction | IP Type IF Verzion
L= <microblaze i microblaze 400.a
MName Wergion Description <»d_oph_v20 oph_v20 110c
Aralog i |mb 10 Imb_10 1.00a
Bus <d Imb v10 Imb_10 1.00a
Bus Brides - <@zdram_contraller mch_opb_sdram 1.00a
Glock Control sconsole uart opb_uartlite 100k
Cammunication High-Speed Poystem timer opb_timer 100k
Communication Low-Speed s»d_Imb_bram_if_cntlr Imb_bram_if entlr 1.00.6
Debug i_Imb bram_if_critl Imb_bram_if_cntlr 1006
DM sepsystem_intc opb_intc 1.00c
General Purpose 10 <@system_memcon opb_emc 200.a
Tnterrupt Gontrol s»oph_gpin 0 opb_gpin aMh
Memory Elock s@debug_mdm apb_mdm 200a
Memory Controller <»cpi_flash apb_spi 1.00d
PC1 Pled_epio opb_gpio a0
Peripheral Controller [=-<opb =il00u 0 opb_sil00u 1.00.a
Prozassa SOPB d_opb_v20
roject Hepositor N <@bram block 0 bram block 1.00.a
‘ oph_sillioh ) 100 Q;nem??;n'bui-'wm :tll_bus_dsplht 1335
: ~dom_14_multi I m_module 00a
oph_sill0u 1004 <pdom_sdram_fb dem_module  1.00a
= <putil_bus_split 0 util bus_split 1.00.a
il Legend
O Master Q) slave Master/Slave Target < Initiator (O Connected () Unconnected
< > | [ Swstem Assembly.. | BLOGK DIAGRAM
—

12-10 TP ( )
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1P

Project

Project

opb_intc

opb_sil00u

MSS File: xps_proj.mss

x Platform Stud

1P opb_sil00h

opb_si1100u

opb_silO0h

¥suzaku¥s2130 — {xps_pi

opb_sil0O0h

[E] Eile Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help =
BEODORIDPEHS AR O Y PEN ENEEOR R PR B RRIE R
i CZL AR DHE
z2  -PARAMETER-HW_INSTANCE = system_intc »~
IP Gatalog (| Project  [JApplications 23  END
) — 24
PfiEm - 25 BEGIN DRIVER
@-Project Files 26  PARAMETER-DRIVER NANE = tmroctr
- - 27  PARAMETER -DRIVER_VER -=-1.00.k
M55 SpEproLmss 28 PARAMETER -HW INSTAMCE -=-System timer
u| arar he_projuct 29 END - -
iMPACT Command File: etc/download.cmd 30
Implementa.hon Opt.lons/Fh\.\e' etcAtast_runti 31 BEGIN DRIVER
thgen Op_tlnns File: ete/hiteenut 3z FARAMETER - DRIVER_IANE -=-gpic
@ Project Options 33 - PARLNETER.DRIVER VER-=-Z.0l.a B
De"'_‘:e_ xe3s1200efedz0-4 a4 PARAMETER - HW_INSTANCE -=- led_gpic
INet:lst. T?p‘\ieva\xps 35 END
hplementation:
F “
il VHD!‘ 7  BEGIN DRIVER
e BEELEIT §  PARAMETER DRIVER NAME = opb 5il00
&-Reference Files S PARAMETER DRIVER_VER = 1.01.a
Lo Files . 40 PARRMETER.-HV_INSTANCE -= oph_sil00_O
Synthesis Report Files 11 PARAMETER -int_handler -=-timer interrupt handler, -int port-= IPZINTC_Irpt
2z END J
44  BEGIN DRIVEEF|
45  PARAMETER -DRIVER NAME = usrtlite
46  PARAMETER -DRIVER_VER-=-1.01.a @
< | 3
< > [GhEystem Assembly Wiewl | @ *ps_proj.mss |
L L

12-11 MSS File

MHS File: xps_proj.mhs
opb_si1l00u

opb_si1100h

EE AN
HIT

HW_VER

LIGF File: datassps projuct

Bitgen Options File: ete/bitgenut
=- Project Options

Device: xc3s1200etg320-4

Hetlist: TopLevel

Implementation: XPS

HOL: WHDL

Sim Model: BEHAVIORAL
= Reference Files

Log Files
Synthesis Report Files

iMPACT Command File: etc/download.cmd
Implementation Options File: etc/fast_runti

sil_intr

TeC I oph 51100 BEGIN opb_sil0O0Oh
-PARAMETER - INSTANCE -= -oph_sildy o
PRRAMETER -HU VER-=-1.01.= B HW_VER
EARAMETER-C_EASEADDR-= - FDOOO
151 - PR TSR LG (1 FFFFD1FF
152  -EBUS_INTERFACE SOFE-=-d_oph_vao
183  -PORT -5EG-= SEG
154  -PORT n3EL-= n3EL
155 -PORT -nLE-= nLE
156  -PORT niW-= n3W
157 - PORT.CChEe LE
158 @CPORT -IPZINTC_Irpt = 5il_intr e PORT 1IP21 NTC_' rpt =
159 ENI]
160
161 EEGIN-opb_intc
i62 -PARAMETER - INSTANCE -=-system_intc
163 -PARAMETER-HW_VER-= 1.00.c
164  -PARAMETER-C_BASEADDR = OxFFFF3000 sil Intr &
165 -PRRAMETER-C_HIGHADDR-= —
166 - BUS_INTERFAC i
167 -PORT-Int@C= sil intr o 9% uartlite 0_Interrupt & MAC_INTERRUBT IN. &-cons
165 -PORT-Irg-=-1nte
168  END
< | >
| > [hSyetem Aszembly View! [Z] xpe_projmess | [B) xp=_projmhs*

12-12 MHS File
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IP
IP Type

Applications

i® B O
TR R

opb_sil00h

5 Filters

{:: (%) Bug Ihterface () Portz () Addresses [?E‘[vOnnnection Filters

Mame Buz Caonnection | Direction | IP Twpe IP Yerzion
] <@microblaze_ microblaze 400.a
— wd oph w20 opb w20 110
— @i |mb_10 Imb_«10 100.a
— w»d Imb_ w10 Imb w10 100.a
] <@cdram_controller mch_opb_sdram  1.00.a
| m-=pconzole_uart opb_uartlite 1000
| m-<eystem_timer opb_timer 1000
] &»d_Imb_bram_if_chtlr Imb_bram_it_chtl 1.000
] <@ _|lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00b0
| e@oystem_intc opb_intc 100
] @system_memoon opb_emc 200.a
| e»opb_epin 0 opb_gpio A0b
] <@debue_mdm opb_mdm 200.a
| @spi_flazh opb_spi 100d
] @ led_gpio 3hb
" | @ <opb_silinu 0 a
] abram black 0 PPt 100.a
w2 memcon_bus_zplit util_buz_split 100a
edom_14_multi dom_module 100.a
wdcm_sdram_fb dem_module 100.a
autil bus split 0 util_bus split 100.a
12-13 IP
Sources interrupt.c Headers interrupt.h

x Platform Studio —

D@ E

A% %W

“¥suzaku¥sz130 - {xps projmhs} - [xps proj

[E Eile Edit Miew Project Hardware Software Device Configuration Debue Simulation Window Help

PEioe y AREAMRNEBER (8 E -~

P AR &

< ERAN
e

145
IP Catalog || Project 146
147
Software Projects 145
je]Add Software Application Project.. 149
m‘Default microblaze_i bootloop 150
mDefault microblaze_i_xmdstub 151
= umjecl: BBoot 152
Processor microblaze_i 153
Executabls: G¥suzaku¥sz]30-add_slot-2006111 4%microblaze_i¥o 154
Campiler Options 155
- Sources 156
Cr¥¥suzaku¥sz]30-add_=lot-20061114¥code¥ mediumc 157
Ci¥¥suzaku¥sz] 30-add_slot-20061114¥code¥spic 158
Cr¥¥suzaku¥ez 30-add_=lot-20061114¥code¥srece 159
Cr¥¥suzaku¥zz] 30-add_slot-20061114¥code¥ mainc 160
5111 4¥code! 2 161

14%c

Weouzaku¥ez] 30-add slot-20061114¥cMgdslote o

=) Headers

END

BEEGIN-oph_sil0O0

PARAMETER - INSTANCE -=-oph_s51100_0
-PARAMETER-HW VER-=-1.01.a
-PARAMETER-C_BASEADDR = 0OxFFFFDOOO
-PARAMETER-C_HIGHADDR = OxFFFFD1FF
-BU3_INTERFACE-3OPE-= d_opb_vi0
+PORT-SEG-=-3EG

+PORT -n3EL -=-n3EL

+PORT-nLE-=-nLE

+PORT -n3W-=-nsw

+PORT -nCODE -=-nCODE
END

EEGIN-oph_intc
PARAMETER - INSTANCE - = S¥stem_into
-PARRMETER -HN VER-=-1.00.¢

code¥mediumh
code¥memmap.h
code¥spih
cods¥srech
code¥versionh
code¥flashh
code¥microblaze h

12-14

* [ System Assembly Viewl

ARAMETER-C_BASEADDR = OxFFFF3000
ARAMETER -C HIGHADDR = OxFFFFIOFF
"B
: Interrupt.c
P

interrupt.h

Pkr
PARAMETER-C_EXT RESET HIGH =-1
PORT-3Y¥3_Rat -=-Bus_reset
PORT-OPB_Clk-=-5Y5_CLE

|
[E] #ps projmss ‘ %ps_praj.mhs

rrupt-&-MAC_INTERRUPT IN & c
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Applications main.c

5
#include "interrupt_h"
interrupt_init();
interrupt_clean(); >3
main.c

11-7 IP

nx Platform Stu

G:¥suzaku¥sz130 — (C:¥¥suzaku¥sz130-add slo

00611 14¥code¥m

12-15 main.c

[3 Eile Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help
BEODORIDAEHLS AR O RRARBOR MBS PR W BXIBR
EE Z EE|E 2 AR DK
1/ ~
IP Catalog | Project { Applications Z *omain.c
3 *
ST RS . 4 .+ Copyright- (C)-2004-2005 - Atwark-Techno, Inc. - A1l Rights-Reser
je]Add Software Application Project.. 5 &
mDefau\t microblaze_i_bootloop 6 W y
mDefauH microblaze_i_xmdgtub 7
= umjenl: BBoot 8 #include-<otype.h>
Pracessor: microblaze i 9 #include <xuartlive_l.h»
Executable: Ci¥suzaku¥sz130-add =lot-2006111 4% microblaze_i¥c: 10 #include - "version.h”
Compiler Options 11  #include - "mwenmap. h'
= Sources 1z  #include - "srec.h"
Ci¥¥zuzaku¥sz1 30-add_slot-20067114¥code¥medium.c 13 #include- "wedium, h"
Gi¥¥zuzaku¥zz] 30-add_slot-200671114¥code¥zpic 14 #include - "spi.h"
C¥¥zuzakuisz] 30-add_slot-20061114¥%cg T 15 #include-"flash.h"
Ci¥¥suzaku¥szl 30-add_slot-2006111 4 16
Gi¥¥zuzaku¥sz] 30-add_slot-2006717 4% 5 i7 #include "slot.h"
Ci¥¥suzaku¥szl 30-add_zlot-20061114¥code¥interrupte 18 #include-"interrupt.h”
C¥¥suzaku¥szl 30-add_slot-20061114¥code¥slot e is
= Headers z0 #deflnE-LEDiGPIO(vJ -------- {*{volatile -unsigned long-*) (LED_REG]
codefmediumh 21 #define LED OM----- .- .- - (o)
code¥memmaph 2z #define LED OQFF------- ... i1}
code¥zpih 23
code¥srech 24 fidefine -MAX EUFFER_SIZE----(128)
code¥versionh a5
code¥flashh 26 #ifdef XPAR 3PI FLASH BASEADDER
code¥microblazeh 27 #define BOOTLOADER OFFZET 2FI---- .- {Ox00100000)
code¥powerpch 28 #else
code¥interrupth 29 #define -FLASH 4MiE- (Ox16)
code¥zlath 30 #define -FLASH SMiB- (Ox17)
31 #define BOOTLOADER OFFIET 4MiE FLAZH- (0x000S0000) 2
< w >
S 11 raSvstem Assemble Viewl [ 5os oroimss s oroimhs | 2 maine |
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12.3. CGI 7 LED
1P CGI “C¥suzaku¥sz***- yyyymmdd
¥implementation” download.bit
Linux CGI
( Linux image
image CD-ROM ¥suzaku-starter-kit¥image” image-sz***-gil.bin )
SUZAKU JP1 JP2
Linux
1P “http://TP /Tseg-led-control.cgi”
LED
a Jzeeg—led-control — Microsoft Internet Explorer E”E|g|
JrULE REE FO BRECADGE LT AuTHH 5
Q- Q- [x) A Lwr Jevmcn @ 2
TELAD) | hp//19216811234/ Tsee-led-controleei v | (£ 158 L0 2 @y~
7SEG LED CONTROL
ATMARK TECHNO
LED3 LED2 LED1
3 2 1
1~F16 )
[OK]
LED

] A-UHETENLE o AE-Fuh
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CGI CGI
CGI "SUZAKU
Linux " "SUZAKU " "uClinux-dist Developers Guide"
12.3.1. 7seg-led-control.c
12-1 CGI 7 (7seg-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/htmI¥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 O O 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 O;¥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");
}

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");
by
static void print_html_tail(void)
{

printf("</body>¥n¥n");
printf("</htmi=>¥n");

}

static void display_page(int fd)

{ unsigned char leds[3];
read(fd, leds, 3);
print_content_type();
print_html_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", CGl_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=¥"%s¥" value=¥"%x¥" 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=¥"%s¥" value=¥"%x¥" size=¥"1¥" maxlength=¥"1
¥" />¥n",FORM_LED1_TEXT_BOX, leds[0]);
printf("</td>¥n");
printf("</tr><tr>¥n");
printf("<td colspan=¥"3¥" align=¥"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();
s

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
¥

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 (Istrstr(query, FORM_OK_BUTTON)) {
return;

}

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);
}

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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12.4. SDK

Eclipse

"11.6.1

SDK(Software Develpment Kit)

FPGA

[Launch Platform Studio SDK] ¢

SDK

& Xilinx Platform Studio — C:fsuzakufsz120 — [System Assembly Viewl ]

[th File Edit Wiew Project Hardware

H & 9 E é ¥ @ E Eﬁ 3 -] [ Software Platform Settings

B g M k’ Aszign Default Drivers
ubg CGenerate Libraries and BSPs

IP Catalog ﬂ Add Software Application Project

Project | Applications

é Build A1l User Applications
Get Program Size
G .

Platform

= Project Files
MHS File: xpz_proj.mhs
MSS File: xps_projmss
UGF File: dataps_projuct
iMPACT Gommand File: ete/dow| 25 Clsan [0
Implementation Optionz File: ete] @ Cilean Prosrams
Bitzen Options File: ete/biteenut & Clean Software

=} Project Options

[N Device Configuration Debug  Simulation Window Help

R B ig=A R EX BRI E

11.6

[Software] -

®

@ @ Bus Interface O Ports () Addresses | EwCGonnection Filters

Filters

Device: xc3s1200efz320-4 4

Metlist: TopLevel I

Implementation: XPS

HDL: WHDL

Sim Model BEHAVIORAL

=}- Reference Files

Log Files

Synthesiz Report Files

-2 R R

Marme

<@microblaze i
so#d_opb_v20
i_mb 10
sod_|mb_10
<@opb_=il00_0
sezdram_controller
pronzole_uart
saystem_timer
<d_Imb_bram_if_cnitl
si_lmb_bram_if_cntlr
pcyctem_intc
s@aystem_memoon
<@opb_gpio 0
sezpi_flash
<»led_gpio
seropb_uartlite_0
<@opb_mdm_0
sebram_block 0
<»memcon_bus_split
serdom_14_multi
<»dom_sdram_fb
seutil bus_split 0
<prezet_cont_0

12-17 SDK

Xilinx Platform Studio SDK

Busz Connection | IP Tyvpe IP Wersion
microhlaze 4000
apb_20 110
Imb_10 1008
Imb_w10 1.00.a
opb_silin 101b
mch_opb_sdram 1.00.a
opb_uartlite 100k
apb_timer 1.00b

Imb_bram_if_cntlr 1000
Imb_bram_if_cntlr 1,000

opb_inte 100
apb_eme 200.a
opb_gpio 30hb
apb_zpi 1.00e
opb_gpio 30hb
apb_uartlite 1.00b
opb_mdm 2008
bram_block 1.00.a
util_bus_=plit 100.a
dem_madule 1.00.a
dom_module 100.a
util_ bus_split 1.00.a
rezet_cont 100.a

[OK]

MHate

[] Do not show this dialoe box again

SDK can be uzed to develop applications for the following ¥PS project:
Ci¥suzaku¥zz130-add_slot-20070326%p=_projxmp

SDK provides an intuitive environment for zoftware application development, debugeging and
profiling. The software platfarm needs to be confieured (n XPS) before launchine SDE. Once
in SDK. any chanees made to the software platform (n XPS) will require a rebuild of the
software application {in SDK). Press F1 for more detailed information.

Cancel

12-18 SDK
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[Import XPS Application Projects] [Next]

= Application Wizard

Select a Wizard

Import an XPS Application Project using source file links, not copies, and transfer compiler =
zettingz. 50K manages the project, and ®PS dizables it in the XPS Applications tab.
‘Wizards:

: y[uln]g Application Pro
L Import an Ex=Ting

[~ Do not launch Application Wizard at startup

q Mexct > P Cancel

12-19

BBoot [Finish]

= Application Wizard

Import XP5 Application Projects to SDK \
”

Import ¥PS Application Projects to current SOK workzpace. Thiz creates links for source
files, and imports the compiler options. Imported applications are dizabled in the XPS

The followine application projectz are available in XPS Desien:
|O:¥Su2aku¥sz1 30-add_glot-20070326%xps_projxmp

Application Project Mame | Froceszar |
|w JBEBont microblaze_i

< Back q Finigh 3 Cancel

12-20 BBoot
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Build BBoot.elf (SDK

BBoot
Build )BBoot [Propeties]

< GG+ — Kilinx Platform Studio SDK — G:¥suzaku¥sz130-add_slot-20070720%xps_proj.xmp

File  Edit Mavigate Search Bun  Project  Hilinx Tools - Device Gonfiguration  Windom Help

| B8R ®EEE-GF-0-G- &
T %5Debug | FRo/or+ [ Resource
G/G++ Projects =0 5= Outline 52| Make Tare. | = O
2| BE - An outling iz not available.
T e
S flin  Men 3

Go Inta
Open in New Window

= Gopy

b fi

3 Delete
Mave...

Fename

g Impart.
£y Export

] Refresh

Gloge Project

el Gererate Linker Script..
Bun
Debug

Team
a4t =0

- v v ¥

Problems | Bl Console 7 | Properties | ¥MD Gonsole

Gompare 'With
C-Build [EBoat]

Festore from Local History..

##%% Incremental build of configuration Debug for project BBEoot *##%%

make all
make: Mothing to ke done for "all'.
Build complete for project EBoot

12-21 Build

C/C++ Build Configuration Settings Tool Settings Debug and Optimization
Optimization Level [No Optimization] [OK]

Properties for BBoot

C/C++ Build

Active configuration

Project Type |

Project References
Configuration: |Debug j Manage..

Configuration Settings

Tool Settings l Build Settings } Error Pargers | Binary Parzer
Debug Level

=T MicroBlaze G Gompiler
B MicroBlaze-Specific Options

]
=T MicroBlaze G Linker
B Libraries
B Linker Script
B Mizcellaneous

Restore Defaults | Bpply |

‘P Gancel

12-22 Optimization Level
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Build Build BBoot
Build Project Build

< G/G++ - Xilinx Platform Studio 5DK - G:¥suzaku¥sz130-add_slot-20070720%¥xps _proj.xmp

File Edit Mavigate Search Pun  Project Xiline Tools - Device Gonfiguration - Window  Help

- QIR B 606|500 |®F |
T % Debue MRyo/ce [t Resource
G/C++ Projects | %5 Navieator 12 =0

5= 0utline 52 Make Tare. | = £

= <}=?> o An outling is not available.
7 = BEaat
I micrablaze i [read-only libraries

= X l'i‘v perties | ¥MD Gonzole 84|t =8

~
Building target: BBoot.elf
nh-goee -0 BEoot.elf flash.o interrupt.o mwain.o mediuwm.o slot.o spi.o srec.o -1, -defsym
~W1l, TEXT_START_ADDR=0x50 -mxl-barrel-shift -mno-xl-soft-div -mxl-pactern-compars
~wepu=v4.00.b -L../../../microblaze_i/lib -xl-mode-executable
TEXE data hss dec hex filename
5948 118 1058 10121 2788 EBoot.elf
1d complete for project BBoot 4
v

12-23 BBoot.elf

[Device Configuration] - [Program Hardware Settings] Initialization ELF
BBoot.elf [Savel

—

% G/G++ - Xilinx Platform Studio SDK - G:¥suzaku¥sz127
Eile Edit MNavigate Search Pun Project  Hilink Toghe®™ B

Cs- & -6
Ej %3Debug | EEG/0++ [5Resaurce

iu o coo TN720%xps projxmp

Window  Help

Make Tare.. = O

An outline is not available

= Program Hardware Settings

Specify the ELF file to be marked for BRAM initialization
for each procesgor:

[ Tope

Mﬂ\:ﬂ. i i " LLT S —
MICROBLAZE 720/5DK prajects/BBaat/Debue/EBacteli 2 LD

P

=

12-24 Program Hardware Setting

329 LED/SW

Starter Kit Guide (FPGA) Version 2.2.2



SUZAKU Starter Kit

Guide (FPGA) Version 2.2.2

FPGA

[Device Configuration] - [Program Hardware]

File Edit Mavigate Search PBun  Project  Xilinx Tools

INFO: iMPACT:2219 - 3tatus register values:

INFC:; iMPACT - 0011 0111 1001 1000 0000 Q000 0000 Q000

INFO: i H e mpleted downloading bit file to device.
T1iMPACT: 580 - '1':Checking pin
Frogrammed successfully.
24 =
oguit

«+..done.

1=
J #%% BATCH CHMD

/

< |

il @8 & @-a SR Che
Y %5 Debug TEo/G [75 Resource
G/C++ Projects | 55 Mavigator 27 =0 5= Outline £2 | Make Tare.. | = O
| BE - -
¥ B EBoot An outline is not available.
= HE microblaze i [read-only libraries]
Problems 8CS + ¥ Properties | ¥MD Gonsole F | #B-=08
Dewvice Gontiguration - Programming Hardware
write FDRI issued before or after decrypt operation: a A
Decryptor keys not used in proper seguence H o

12-25

BreakPoint BreakPoint

int timer_interrupt_handler

timer_interrupt_handler

interrupt.c
BreakPoint

terrupt. x Platform Studio 5 ¥euzaku¥s2130-add slot-20070720¥xp:
File Edit Mavieate Search Bun Project  Hiline Tools  Device Confieuration — Windaw  Help
- ~ o g
G-fle B8R &#| -8 -6 |%-0-%-|&F |5 W R
B %5Debue | F@osce  [2Resource
60 C/C++ Projects 51 Mavigator =8| [¢] mainc 0| 5= Outline &2 | Make Tare.. | = B
+ B % = || 2iddefine OPP_SILOO0_INTR_ISR_OFFSET OPE_SILOOU_INTR ISR 4 L8 e v
=-1=% BBoot Zzfielse Ul ctypeh
&> Binaries zifinclude "opb_sil00.b" mediumb
+ (= Debug Z4 i sloth
+ [ flashh zparametersh
¥ E'E!\. interrupth oid * haseaddr p) mediumbh
# @ mediumh zintc_Lh
+ [y memmaph 28 unsigned int csr: opb sill0h
] ﬁ microblaze.h 29 timer_interrupt_handler
# [ig powerpch 30 Zuint3z IntrStatus: HuliHandlsr
[ slath a1 — interrupl_inil
= [y soih 32 IntrStatus = OPB_SILO0 wReadReq(XPAR_OFE_SILOO_O EASEADDR, @ intermpt clean
- [1 srech 33 slot i)
+ EE. versionh :
34 OFB_SILDO0 wiWriteReg(XPAR OPE SILO0 O BASEADDR, OFB SILOO IN
35}
36
o 37
[ mediume
o @.slotc Jostatic void NullHandler (void *DataPtr)
m ot
- [ spic 394
[ srece 40
¥ I]@ microblaze_i [read-only libraries] 41
4zint interrupt_init (void) »
4 >

12-26 BreakPoint
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[Run] - [Debug]

G++ — main.c — Xilinx Platform Studio SDK - G:¥suzaku¥sz130-add =lot-20070720¥xps proj.xmp
File Edit Mavieate Search Project  Hilinx Toole  Device Configuration - Window  Help
Fi-H @ |E |8 | QRunlestlanched  Cebfll R~ Q -G~ | ® 5 0 G- ¥R
ﬁ ?&Dehug %C/OH, [ﬁ:‘ %D&bug Lazt Launched Fi1

C/C++ Projects | ©5.Mavigator &1 Fun History 3 £ 5= 0utling 52 | Make Tare.. = O
2 A Bax e~
* chy BBoot Rup. 2 ciypeh ~

# W§ micrablaze_i [read-anly i R FPIOiLED_OFF) : —

o uartlite_Lh
ol wversionh

L 2 memmaph
e _DissbleDCache(); 0

Debue History

stech

e_DisableICache (] o mediumh
@, External Tools *he_InvalidaveICache(); U epih
T IT busy wait (1000000) ; o flashh

12-27

[New] BBoot Project : BBoot
C/C++Application : Debug¥BBoot

Create, manage, and run configurations

Glick on 'Mew' to create a new configuration. Existing configurations can be manaeed by selecting the appropriate configuration.

Confieurations: Mame: 1BBoot
=L Hilinx G/C++ ELF

x BBoot

Main l% HMD Tareet Connection 1 l"@ Device Initializati0n1 k. Profiler

Froject:

]BBoot Browze
GG+ Application:
]Debug¥BBoot.eIf Search.. I Browse I

ey Delete I R I

Debue | Cloze |

12-28 BBoot

331 LED/SW



SUZAKU

Starter Kit Guide (FPGA) Version 2.2.2

[XMD Target Connection]

[Debug]

XMD Target Type XMD Connect Command

« Debug

Create, manage, and run configurations
Click on 'MNew' to create a new configuration. Existing configurations can be managed by selecting the appropriate configuration,

Configurations: Name: [BBoot
=& Hilinx C/C+ ELF

BBoot 2 :
x Maif( K& #MD Target Gonnection )i, Device Initialization1 k: Profiler

Target Connectar: ]'}{MD target debug agent =

HMD Target Type: ]MicroBIaze Hardware (OPB_MOM) \ _v_j Help

#MD Connect Gommand: |connect mb mdm :
bietlon) £ ugzing OPB_MDOM

e e peripheFaI over JTAG cable

GDE debueeer: |mb-gdbexe
MNew Delete ol I i I
< Debue | ’ Cloze ‘
N —m
12-29 XMD (Microblaze )

< Debug

Create, manage, and run configurations
Click on 'Mew' to create a new configuration. Existing configurations can be managed by selecting the appropriate configuration.

Canfigurations: Mame: jBBth
- §7 Hilinx G/C++ ELF

BBoot z :
X Maif\GF #MD Tareet Gonnection #iv Device Initialization1 ko Profiler

Target Gonnector: i'}{MD target debug agent =

WMD Tareet Type: ]PowerPO Hardware \ LJ Help

HMD Connect Gommand: |c:0nnec:t ppc hw —debugdevice cpunr 1

2ing over JTAG cable

#MD Target Description:

GDE debugeger: powerpc-eabi-gdb.exe

Mew Delete Anply ‘ ‘

< Debue | > Cloze ‘

12-30 XMD (PowerPC )
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XMD GDB

Resumellk

12-31 main

Instruction Stepping Mode i

% Platform Stud

Eile Edit Mavisste Search Froject Hilins Tools Bun - Device Gonfisuration - Window  Help
£3- =8 #8-0-a |y ¥ B
T #Debug OQG/CGr+ [ Resource
35 Debug 5% 0B R i% » = O ||Variables | Breakpoints Registers =
= $7 BEoot Diiline GAG++ ELF] Barrel Shifter Support.......... ~
=1 WMD tareet debug agent’ @/3/07 205 PM) (Suspended) SR clr/set Instruction Support. on B
=g Thread [0] {Suspended) Compare Instruction Support........ on
= 2 main{ at ¥ ¥code¥mainc 142 JTAG MDM Comnscted to MicroBlazs 1
2 ertinitd 0
=1 startlO Target reset successfully
o Debugger Pracess (4/3/07 205 PM)
o] O¥suzakuisz] 30-add_s|ot-20070420-3#5 DK _projects¥BEoat¥Debug¥EBonteli (4/3/C|[9epted & new GDE cemnection from 127.0.0.1 on port 3501
MD% bps 0x10 hw
Betting breakpoint at 0x00000010
v
< | > pams
[&] mainc 52 1| Outline | [oi] Disassembly 52 =08
138#ifdef ZPAR_SPI_FLASH BASEADDE ~ 1 ~
139 int 3, sum; 0x000004£0 <mains: addik rl, ril, -52
140#endif Ox000004f4 <rmain+d>: =wi ris, ri, O B
141 Ox000004f5 <main+S>: =wi rig, ri, 48
¥ 142 LED_GPIO(LED_OFF); O0x000004fe <main+lZz: addk ri19, ri, r0O
143 unsigned int bhootloader offset:
144#ifdef _ PPC__ char key:
145 XCache DisableDCache(); #ifdef XPAR SPI_FLASH BASEADDR
146 ¥Cache DisshleICache(); int g, sum;
147 ECache InvalidatelICache () #Hendif
148 busy_wait (1000000) ; E
145#endif LED_GPIO(LED_OFF);
150 % 0Ox00000500 <main+l6s: addik r3, ro, 1 /.
151 if (get_bootloader offset(fhootloader offset) < 0] 0x00000504 <main+20>: swi r3, ro, -z4m
152 goto halt:
153 #ifdef _ PPC__
154 if (is autchoot_mode ()] v ACache DisahleDCache () : v
) a ; a
ElGonsole 57| Tasks B | = B-=0
BBoot [¥ilinx G/G+ ELF] Debugeer Frocess (/3,07 205 PM)
type = char ~

BreakPoint

Break

Break Step Into e

q

File Edit Mavieate Search Bun Project  Hiline Tools  Device Confieuration  Windaw  Help
ch- 8 BIH-0-G%-|®Y B

| %5 Debug  T@0/C++ [ Reso
O

= %_ BBaat [iline 5/C+ ELF]

- "HMD target debug agent' (7/6/07 746 PM) (Suspended)
=g Thread [0] (Suspended: Breakpoint hit)

N — g

B Hlrte_DevicelterruptHandlerd at xinte_| 180
4 _interrupt_handler O at microblaze_interrupt_ handler c:79
3 main) at ¥ ¥ ¥oode¥mainc155
2 maint) at ¥ ¥ ¥code¥mainc 155
=1 _initd
| Debugger Process (7/6/07 746 PM)
p| C¥suzaku¥sz130-add_slot-20070720¥5DK projects¥BBootéDebug¥BBootelf (7/6/07 7]

12-32

LR

2R @V = 0O ||09=Variables 57 | Breakpoints | Registers | ¥MD Console Memory

< | ¥

[€] main.c €] interrupte 52 0| G2 Outline 52 | Disassembly . |% @ % @ » =0

l6f#fdefine XPAR _OPB_SILOD_D_EASEADDR ZPAR OPB_SILOOU_O_BASEADDR A ctypeh

17ffdefine OPB_SILOO_INTE_IER_OFFSET OFE_3ILOOU_INTR_IER_OFFSET mediumh

1Gdldefine OPE_SILOO_INTR_DIER OFFSET OPE_SILOOU_INTR_DIER OFFSET gloth

194idefine COPB_SILO0 INTR DGIER OFF3ET OPE_3ILOOU IMTR DGIER OFFZET zparametersh

z0#define OPE_SILO0 mReadReg OPE_$ILOOT mResdReg mediurmh

z1#define OPE SILO0_INTR ISR OFFSET OPE_SILOOU_INTR ISR OFFSET 3 xinte_Lh

22#else - I - - T fpb—s'_m?-h o,

. imer_interrupt_handler
21:2::12“3 "eph_stinm. b MullHandler
interrupt_init
interrupt_clean

AZgint timer_interrupt_handler {void * baseaddr_p)

¥ 279
W CsEy

29

30 Zuint3z IntrStatus; v

< . »

El Console 32 | Tasks Gﬂ 4| B-=08
BBoot [Hilinx G/C++ ELF] Debugger Process (7/6/07 746 PM}

CYpPT - TULNg GOSrrgnTe s Tie -

timer_interrupt_handler

=0
LB % X%
o baseaddr p = 0x00000000

Focar=0

P IntrStatus =0

Break
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Debue - slot.c - Xi

¥suzaku¥sz13

File Edit Mavigate Search Bun  Project  Hiling Tools
=T N TN N0 NE RS R P
EY | % Debue TEosCes [ Resource
35 Debug 52 i3
=7 BBoot LAilin G/C++ ELF)
- "HMD tareet debug asent' (7/6/07 244 PM) (Suspended)
=g Thread [0] (Suspended?
= 9 slot0 at ¥ ¥ ¥oode¥slate118
& timer_interrupt_handler O at ¥ ¥ ¥code¥interrupt 32
7 ¥Intc_DevicelnterruptHandlerd at xintc_lc180
6 _interrupt_handler® at microblaze_interrupt_handler c:79
5 myprint( at ¥ ¥code¥mediumcB9
4 myprint() at ¥ ¥ ¥eods¥ medium e
3 main at ¥ ¥ ¥oode¥mainc1 73
2 crtinitd

H 2R

Device Configuration

: ? Seg‘ﬂ’val[zj — —
3 'h\oo3

Window  Help

G- ¥ 8

i w» = O ||09=Varisbles &3 | Breakpoints | Registers | XMD Console  Memory =0
A LHEE|% X% v
P schedule = -
P sw status =
P slot status =
P seg? status =
=W seglval

W seefvallll=.
P seefvallll=.

115 static w
118 int i;

@

seg?_val[3EGT_NUM] = {3,Z,1}:

=1 start1(
o | Debugger Process (7/6/07 244 PM) b
S
£ | Outline Digassembly &2 =0
107int =lot (void) ”~ ”~
1081 schedule++;
109// static ud init = 0O: 0x00000cB0 <slot+20»: lbui r3,
110 static u8 schedule = 0O; 0x00000c84 <slot+24»: addik r3,
111 static ug sw_status = 0; ¥ 0x00000e88 <slot+28»: sbi r3,
112 static uB slot_status = SLOT_RELADY;
113// static ud seg7_status = O; /% 0: unpushed, 1: pushed %/ sw_status = clear_switch_chat
114 static uf seg7_status = 7; /% 0: unpushed, 1: pushed %/ Ox00000cBe <slot+32»: brlid rils,

0x00000c80 <slot+36>: or ra,
0x00000c34 <slot+40>: shi r3,

117
118 schedule++: switch (slot_status) {
119 0x00000z38 <slot+44>: lbui r3,
120 sw_status = clear switch chatteringi): 0x0000029c <3lot+48x: awi r3,
121 - - B Ox00000c&0 <slot+52x:  1wi r3,
122 switch (=slot status) { 0x00000cad <slot+56>: xori  riag,
123 case SLOT_REEDY: 0x00000c&8 <slot+60>: beqgi ria,
124 if (get number pushed switchesisw status) > 1) Ox00000cac <slot+bo4x:  lwi r3,
125 slot_status = SLOT_RUN: - 0x00000chD <slot+68>: addik ri@,
126 break: - L/ 0x00000chd <slot+72>: cuw  r1d, ¥
< b
ElConsole 7 | Tasks Bl =#B-=0
EBEaot [Xilinx G/C++ ELF] Debugeer Process (7/6/07 244 PM}
CYPE — MOSIQUTO COSL (V] 3
ptype ud
type = unsigned char v
itritable Smart Thsert | 118:1 [

12-33
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12.5.
FPGA ISE EDK
VHDL FPGA SUZAKU
SUZAKU
SUZAKU (Linux ) SUZAKU
12.6.

http://suzaku.atmark-techno.com/downloads/all
http://suzaku.atmark-techno.com/downloads/docs
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13. SUZAKU LED/SW

SUZAKU LED/SW SUZAKU

13.1. SUZAKU

13.1.1. SUZAKU CON1 RS-232C
RS-232C FPGA
A1-10PA-2.54DSA

13-1

115.2kbps
8bit

bit 1bit

13-2 SUZAKU CON1 RS-232C

FPGA
1/0 SZ010

S7030 S7Z130 | SZ310 | SZ410
1
2
3 RXD I E2 C12 C10 Y4
4 RTS 0] F4 B13 D9 V4
5 TXD 0 E4 A13 C9 U4
6 CTS I E1 D12 D10 V3
7
8
9 GND
10 | +3.3VOUT ¢} +3.3V
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13.1.2. SUZAKU CON2 I/0O
I/0 LED/SW CON2

13-3 SUZAKU CON2 1/0

FPGA
/0 S7010
97030 SZ7130 SZ310 SZ410

1

2 (0] +3.3V

3 I FPGA TCK CLK TCK CLK
4 I FPGA TDI D TDI D

5 O | FPGA TDO DO TDO DO
6 I FPGA T™S nCS TMS nCS
7 /0 1/0 Ab N5 E14 E14
8 /0 1/0 A7 N4 E15 D15
9 /0 1/0 A3 M6 E13 E15
10 /0 I/0 D5 M5 F12 F15
11 I/0 1/0 B4 M3 F13 P4
12 /0 1/0 A4 M4 F14 P5
13 1/0 1/0 (015 L5 F15 P1
14 /0 1/0 B5 L6 F16 P2
15 1/0 1/0 E6 L4 G13 L2
16 /0 1/0 D6 L3 Gl14 M2
17 1/0 1/0 C6 L2 G15 N2
18 1/0 1/0 B6 L1 G16 N3
19 or
20 I/0 I/0 GCLK A8 C9 N9 Y7
21

22 /0 I/0 GCLK B8 D9 P9 W7
23 1/0 1/0 E7 K5 G12 N4
24 /0 1/0 D7 K6 H13 N5
25 1/0 1/0 C7 K4 Hi14 M3
26 /0 1/0 B7 K3 H15 M4
27 1/0 1/0 D8 J2 Hie H4
28 /0 1/0 C8 J1 J16 H5
29 /0 1/0 A9 F9 J15 E2
30 /0 1/0 A12 E9 J14 D2
31 1I/0 /0 C10 A10 J13 U9
32 1I/0 /0 D12 B10 K12 V10
33 /0 1/0 Al4 D11 K16 L1
34 I/0 1/0 B14 C11 K15 M1
35 1I/0 /0 A13 F11 K14 G4
36 1I/0 /0 B13 E11 K13 G5
37 /0 1/0 B12 E12 L16 G2
38 /0 1/0 C12 F12 L15 F2
39 1I/0 /0 D11 B11 L14 F1
40 1I/0 /0 E11 All L13 E1
41

42

43 I +3.3V

44 I +3.3V
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13.1.3. SUZAKU CONS3 I/0O
I/0 LED/SW CON3

13-4 SUZAKU CON3 1/0

FPGA
/0 S7010
97030 SZ7130 SZ310 SZ410
1 I +3.3V
2 I +3.3V
3
4
5 /0 /0 B11 B14 L12 K3
6 /0 /0 C11 Al4 M13 K2
7 /0 I/0 D10 D14 M16 K1
8 /0 I/0 E10 Cl4 N16 J2
9 /0 /0 A10 B16 M15 H3
10 /0 /0 B10 Ale M14 H2
11 1I/0 /0 B16 C18 P15 L5
12 1I/0 /0 Cl6 C17 P13 L4
13 /0 /0 C15 D17 R14 K5
14 I/0 1/0 D14 D16 P14 K4
15 1I/0 /0 D15 Fi15 T15 J6
16 1I/0 /0 Di6 F14 T14 Jb
17 I/0 1/0 E13 G14 N12 H1
18 I/0 1/0 E14 G13 P12 G1
19 1I/0 /0 E15 F18 N11 F3
20 1I/0 /0 E16 Fi17 M11 E3
21 /0 /0 F12 G15 M10 C3
22 /0 /0 F13 G16 N10 C2
23 I/0 /0 GCLK C9 E10 R9 W5
24
25 1/0 /0 GCLK D9 D10 T9 Y5
26
27 1I/0 /0 F14 Hi14 P10 B2
28 1I/0 /0 F15 H15 T8 C1
29 /0 /0 G12 Hi6 RS A3
30 /0 /0 G13 H17 P8 B3
31 1I/0 /0 G14 J12 N8 J4
32 1I/0 /0 G15 J13 P7 J3
33 /0 /0 H13 J15 N7 D4
34 /0 /0 H14 J14 M7 D3
35 1I/0 /0 Hi15 J17 M6 D5
36 1I/0 /0 Hie J16 N6 E5
37 /0 /0 P16 K15 P5 B4
38 /0 /0 R16 K14 N5 C4
39 1I/0 /0 K15 K13 T3 C6
40 1I/0 /0 G16 K12 T2 C5
41
42
43 0] +3.3V
44
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13.1.4. SUZAKU CON4 I/O
I/0

13-5 SUZAKU CON4 1’0

FPGA
/o SZ010
S7030 | SZ130 | 8Z310 | 87410
1
2
3 1/0 1/0 L15 L18 N8 B5
4 1/0 1/0 L14 L17 P7 A5
5 1/0 1/0 K12 L16 N7 A6
6 1/0 1/0 L12 L15 M7 B6
7 1/0 1/0 K14 N18 M6 D8
8 1/0 1/0 K13 M18 N6 C8
9 1/0 1/0 J14 M16 P5 M5
10 1/0 1/0 J13 M15 N5 M6
11 1/0 1/0 J16 P17 T3 C13
12 1/0 1/0 K16 P18 T2 D13
13.1.5. SUZAKU CON5 I/O
1/0
13-6 SUZAKU CON5 /0
FPGA
/o SZ010
S7030 | SZ130 S7Z310
1
2 (0] +3.3V
3 1/0 /0 P15 M14 P4 F4
4 /0 /O P14 M13 R3 F5
5 1/0 /O N16 R15 P3 Fé
6 1/0 /0 N15 R16 P2 E6
7 /0 /O M14 R18 M10 D6
8 1/0 /O N14 T18 N10 E7
9 1/0 /O M16 U18 P10 D9
10 /0 1/0 M15 T17 T8 C9
11 /0 1/0 L13 T15 RS C12
12 /0 1/0 M13 R14 P8 D12
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13.1.6. SUZAKU CONG6 +3.3V

SUZAKU LED/SW "5.3.1 "
13.1.7. SUZAKU CON7 FPGA JTAG

FPGA JTAG SUZAKU JP1 JP2

"6.2 FPGA "
13-7 SUZAKU CON7 FPGA JTAG
1/0

1 GND

2 +2.5VOUT 0) +2.5V

3 TCK I JTAG

4 TDI I JTAG

5 TDO O | JTAG

6 TMS I JTAG

2.+25V | 4.TDI 6. TMS

1. GND 3. TCK 5. TDO

13-1 JTAG

13.1.8. SUZAKU D1,D3 LED
LED( ) ON LED( )

13-8 SUZAKU D1 D3 LED

FPGA
1/0 SZ010
97030 SZ130 SZ310 SZ410
D1 (0) LED G5 T3 A9 T4
D3 O | SUZAKU 3.3V
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13.1.9. SUZAKU JP1,JP2

FPGA 3
13-9 SUZAKU JP1 JP2
I/0
SUZAKU
JP1 I Linux
FPGA JTAG
IP2 FPGA

13.1.10. SUZAKU L2 Ethernet 10BASE-T/100BASE-TX

/ J0026D21B/PULSE
13-10 SUZAKU L2 Ethernet 10BASE-T/100BASE-TX
1/0
1 TX+ +
2 | TX- -
3 RX+ +
4 75Q 4 5 )
5 75Q 4 5 )
6 | RX- -
7 750 7 8 )
8 750 7 8 )
13.2. LED/SW
13.2.1. LED/SW CON1
CONS3 CONS3
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13.2.2. LED/SW CON2 SUZAKU

SUZAKU CON2
13-11 LED/SW CON2 SUZAKU
FPGA
170 SZ010
37030 S7Z130 | SZ310 | SZ410
1 GND
2 | +3.3V I |+3.3VSUZAKU
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 ¢} DP "Hi " C5 L5 F15 P1
14 | SEGé6 ¢} G "High" B5 L6 F16 P2
15 | SEG5 0] F "High" E6 L4 G13 L2
16 | SEG4 0] E "High" D6 L3 G14 M2
17 | SEG3 ¢} D "High" Cé6 L2 G15 N2
18 | SEG2 ¢} C "High" B6 L1 G16 N3
19
20 | SEG1 0] B "High" A8 C9 N9 Y7
21 |GND
22 | SEGO ¢} A "High" B8 D9 P9 W7
23 |NC E7 K5 G12 N4
24 | nSEL2 o |7 LED3 "Low" D7 K6 H13 N5
25 |nSEL1 o |7 LED2 "Low" C7 K4 Hi14 M3
26 | nSELO o |7 LED1 "Low" B7 K3 H15 M4
27 |NC D8 J2 Hi6 H4
28 |nCODE3 | 1 4 "Low" C8 J1 J16 H5
29 |nCODE2 | I 3 "Low" A9 F9 J15 E2
30 |nCODE1 | I 2 "Low" A12 E9 J14 D2
31 |nCODEO | I 1 "Low" C10 A10 J13 U9
32 |NC D12 B10 K12 V10
33 | nSW2 I SW3 "Low" Al4 D11 K16 L1
34 | nSW1 I SW2 "Low" B14 C11 K15 M1
35 | nSWO0 I SW1 "Low" A13 F11 K14 G4
36 |NC B13 E11 K13 G5
37 | nLEO ¢} LED( ) D1 "Low" B12 E12 L16 G2
38 |[nLE1l ¢} LED( ) D2 "Low" C12 F12 L15 F2
39 |[nLE2 ¢} LED( ) D3 "Low" D11 B11 L14 F1
40 |nLE3 0] LED( ) D4 "Low" E11 All L13 E1
41 | GND
42 | GND
43 | +3.3V ¢} +3.3V SUZAKU
44 | +3.3V ¢} +3.3V SUZAKU
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13.2.3. LED/SW CON3 SUZAKU

SUZAKU CON3

13-12 LED/SW CON3 SUZAKU

I/0

+3.3V

+3.3V SUZAKU

+3.3V

+3.3V SUZAKU

GND

GND

==
Howooqmm.hooMH

—
[\]

—
w

—
S

=
ot

—
o))

—
]

—
Qo

=
©

DO
o

DO
—

[\
[\

[\
w

[\
=~

GND

[\
Ot

DO
»

GND

[\
3

[\
0]

[\
©

w
]

w
—

w
[\]

w
w

w
=

[OV]
ot

w
»

w
3

w
0]

w
©

I
(@]

N
—

N
DO

I
w

+3.3V

+3.3V SUZAKU

S
S

GND
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13.2.4. LED/SW CON4

CON2 CON2
1~6 SUZAKU

SUZAKU JP1 JP2

"6.2 FPGA "
13-13 LED/SW CON4
FPGA
/0 SZ010
37030 SZ130 | SZ310 | SZ410

1 GND
2 +3.3V
3 CONF_C I TCK CLK TCK CLK
4 CONF_I I TDI D TDI D
5 CONF O | O TDO DO TDO DO
6 CONF_S I TMS nCS TMS nCS

-$7010, 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

13-2

13.2.5. LED/SW CON6 5v
5V=+5 AC 5V 5V EIAJ 2

13-14 LED/SW CON6 5V

1/0

GND

13-3

92C,

5V
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13.2.6. LED/SW CON7 RS-232C

D-sub9
13-15 LED/SW CON7 RS-232C
FPGA
/0 S7010

<7030 | SZ180 | SZ310 | SZ410
1
2 |UARTO | T |RXD B4 M3 F13 P4
3 |UART2 | O |TXD A3 Mé E13 E15
4
5 |GND
6
7 |UART3 | O |RTS A7 N4 El14 D15
8 |UART1 | 1 |CTS D5 M5 F12 Fi5
9
13.2.7. LED/ISW 7 LED
7 LED PNP "Low” 7

LED
13-16 LED/SW LED
FPGA
/o S7010

o703 | SZ180 | S7Z310 | SZ410
LED1 |nSELO O |LED1 "Low" B7 K3 H15 M4
LED2 |nSEL1 O |LED2 "Low" C7 K4 H14 M3
LED3 |nSEL2 O |LED3 "Low" D7 K6 H13 N5
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13.2.8. LED/SW LED1 3 7 LED
7 LED 3 ”High”
13-17 LED/SW LED1~3 7 LED
FPGA
/o SZ010
37030 SZ130 | SZ310 | SZ410
A | SEGO 0 A "High" BS D9 P9 W7
B |SEG1 0 B " High" A8 C9 N9 Y7
C |SEG2 0] C " High" B6 L1 G16 N3
D |SEG3 0 D " High" C6 L2 G15 N2
E |SEG4 0 E " High " D6 L3 G14 M2
F |SEG5 0 F "High" E6 L4 G13 1.2
G |SEGs6 0 G "High" B5 L6 F16 P2
DP |SEG7 0 DP "High" C5 L5 F15 P1
A
W
F G =]
(O
E C
WO
5} =
13-4 7 LED
13.2.9. LED/SW D1 4 LED( )
LED "Low”
13-18 LED/SW D1 4 LED( )
FPGA
1/0 SZ010
S7030 SZ130 | SZ310 | SZ410
D1 | nLEO 0 LED( D1 "Low" B12 E12 L16 G2
D2 | nLE1 0 LED( D2 "Low" C12 F12 L15 F2
D3 | nLE2 0 LED( D3 "Low" D11 B11 L14 F1
D4 | nLE3 0) LED( D4 "Low" E11 All L13 E1
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13.2.10. LED/SW SW1 3
3 ”LOW”

13-19 LED/SW SW1 3

FPGA
1/0 SZ010
97030 SZ130 SZ310 | SZ410
SW1 | nSWO I SW1 "Low" Al3 F11 K14 G4
SW2 | nSW1 I SW2 "Low" B14 C11 K15 M1
SW3 | nSW2 I SW3 "Low" Al4 D11 K16 L1
13.2.11. LED/SW SW4
”LOW”
13-20 LED/SW SW4
FPGA
1/0 SZ010
97030 SZ130 SZ310 | SZ410
nCODEO | 1 20 "Low” C10 A10 J13 U9
SW4 nCODE1 1 2 “Low” Al2 E9 J14 D2
nCODE2 | 1 2 “Low” A9 F9 J15 E2
nCODE3 | 1 2 ”Low” C8 J1 J16 H5
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14.

[1]

(2] , Xilinx
[3] Platform Studio Help, Xilinx

[4] ISE Help, Xilinx
[
[
[

5] VHDL :
6] 2004 5
7] HDL

cQ

, Xilinx

7CQ

CPU Linux cQ
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™ @ ©
Ver.
1.0.0 2006/07/14
1.0.1 2006/07/19
1.0.2 2006/07/24 CON4 9 10
2.0.0 2006/08/11 S7Z010 SZ030 SZ310
“JTAG Clock ”
BBoot CD-ROM
2.0.1 2006/08/18 TE7720
2.0.2 2006/08/23
2.0.3 2006/10/18 Linux
JTAG Flash
8.21
2.1.2 2006/11/30 (
LED
S7130
SZ310
1P
EDK
EDK 1P
SUZAKU
EDK ISE
2.1.3 2006/12/06
JTAG SPI
2.1.4 2007/01/19 EDK S7Z310
EDK BSB
2.1.5 2007/02/16 SUZAKU SUZAKU
TIPS
TIPS FPGA Dbin
TIPS XMD
TIPS MicroBlaze
2.1.6 2007/03/16
2.1.7 2007/04/20 BSB  MicroBlaze PowerPC
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Ver.

2.1.8 2007/07/20 ISE/EDK9.1i &
UCF CMOS 3.3V
SDK

2.2.0 2007/10/10 SZ410

2.2.1 2007/10/19 TIPS IP

2.2.2 2007/12/14 ISE/EDK9.21 &
9.21 BSB
IPIF 9.21
9.21 SZ130 8kByte
16kByte = BRAM
TIPS

Parallel Cable Fly Leads
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