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1.SUZAKU

"SUZAKU" SUZAKU

1.1. SUZAKU

SUZAKU FPGA
FPGA Linux

CPU

Soft Processor
MicroBlaze

or

Hard Processor
PowerPC405

=X %

Xilinx Memury 3

Spartan-3
Virtex-lipro

1/0 FPGA Linux
4
DeviceDriver

Network Software

1-1 SUZAKU

® FPGA & Function
Xilinx FPGA SZ010 SZ030  Spartan-3
S7130 Spartan-3E SZ310  Virtex- Pro FPGA Xilinx
IP(Intellectual Property)

e CPU
SZ010 SZ030 SZ130 MicroBlaze SZ310
PowerPC
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e Linux & Software

Linux
GNU C SZ010 SZ030 SZ130 MMU
pC inux SZ310 Linux
Linux
e I/0
SZ010 SZ030 SZ130 86 SZ310 70 1/0
GPIO UART 1/0
® Network
LAN(10BASE-T/100BASE-TX) LAN
ﬁ TIPS MicroBlaze
MicroBlaze Xilinx 32 RISC MicroBlaze
PC
BRAM I-LMB — Add/Sub L BRAM
Shift/Logical | | |
——————————————— — Multiply MFSLO.7 Femmmmmmeeeeed
BUS BUS (—
I/F ‘ ‘ ‘ ‘ I/F
SFSLO.7 -
. — SORAM, |
SDRAM. 1 5pg — — — 82 > 32bit Flash. |
Flash !
— etc |
1-2 MicroBlaze
32bitRISC
32bit
32 32bit
MMU
OPB(CoreConnect)
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1.2.
SUZAKU
1-1 SUZAKU

SUZAKU-S SUZAKU-V
SZ010 SZ030 S7130 SZ310

FPGA Xilinx Xilinx Xilinx X@linx
Spartan-3 Spartan-3 Spartan-3E Virtex-II Pro
(XC35400) (XC351000) | (XC3S1200E) (XC2VP4)

CPU MicroBlaze PowerPC405

CPU 51.6096MHz 265.4208MHz
3.6864MHz (FPGA DCM )

DRAM 16MB 16MB =< 2 32MB
4AMB | SMB 8MB (SPI) 8MB

Ethernet 10BASE-T/100BASE-TX

/0 86 | 70
1ch(UART  115.2kbps)
2ch(OPB Timer 1ch OS PowerPC
TE7720 | SPI TE7720
72><47Tmm
3.3V+3%
0S I C inux Linux
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1.3.
SUZAKU IP "10.2.4 IP "

1.3.1. SZ010 SZ030

ZL SDRAM
— 16MByte
FLASH
4MByte or
8MByte
o (I (I LAN | RI-t5
86 FPGA
Spartan-3 \
4
0 e R PR L C
or
100 |
¢ RS232C « > 10
JTAG |
4 PIN [ lll LED
f -4— DCM = 3.6864MHz
Reset
+1.2V
/" RESET
+25V
POWER
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“.. SUZAKU Board
O Xilinx EDK
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SDRAM
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o |—LMB‘ |—OPB‘ LAN
BUS . Y OPB SDRAM
BRAM \/E MicroBlaze > ntroller
o D—LMB‘ D—OPB‘
-¢—» OPB Timer
- PEUART o > RS232C
ite
70 <E .| OPB Interrupt
Controller
<t+—p» OPBGPIO | >
FPGA
-¢—m» OPB GPIO | 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)
1P
FPGA
OPB EMC OPB SDRAM
FPGARER
FPGA S E#)XA
PB
OPB EMC f;;ﬂ%";':‘e
LMB . FLASH
BRAM ‘ l MicroBlaze Og?nfz:?QM MByte or
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© © LAN
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~RYz13)b
a7
Gy TETT2
a1-H3Em
4 E&81/0 RYZ13)La7%
BEELY | m—  ZOMI-F TR
LizaEdEhknyvh

1-4 SZ010, SZ030

1.3.1.3.
3
FPGA BRAM ( 8kByte)
32Byte( )
FPGA

SZ010 4MByte SZ030 S8MByte
Hermit Linux FPGA

OPB EMC OPB
FPGA SDRAM 16MByte

Linux

OPB SDRAM OPB
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1.3.14. 2YF7NavyI—iL
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1.3.1.5. LAN
LAN =ivbe—7|Z, LAN91C113(*—% : SMSC) & 324 L T\ 7, LAN91C113 X OPB EMC %ZfEHL
OPB kL CuU\VvET,
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1.3.2. 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
FPGA
FPGA M EZ )N
OoPB
OPB EMC M LAN
BRAM M MicroBlaze
‘ ’ OPB SDRAM SDRAM
I-LMB D-OPB Controller 16MByte
D-LMB I-OPB
o o
O O
o o
170
86 M
1-7 SZ130
1.3.2.2.
FPGA MicroBlaze
1.3.2.3.
3
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FPGA SPI
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Hermit Linux FPGA
OPB SPI OPB
FPGA SDRAM 16MByte>=<2
Linux
OPB SDRAM OPB
2 SDRAM 2 FPGA
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1.3.2.4.
(O} OPB UART Lite OPB UART Lite RS-232C
SUZAKU CON1 RS-232C 4

1.3.2.5. LAN
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1.3.3. 57310
SZ310
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Zﬁ; SDRAM
I 32MByte
(I FLASH
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LED
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1.3.3.1.
FPGA PowerPC405
1.3.3.2.
3
FPGA PLB(Processor Local Bus)
PowerPC405 BRAM PLB-SDRAM Controller PLB-EMC 1P
FPGA OPB(On-Chip Peripheral Bus)
OPB-UARTIite OPB-INTC 1P
FPGA
PLB EMC PLB SDRAM
PLB FPGA '
FPGARIER
PLB EMC SDRAM
16MByte
PLB SDRAM FLASH
PPC405 Controller 8MByte
-PLB
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BRAM LAN
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LEEFEIEROIYD
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ARY717)LA7%
LiEFEEEROIYD
1-10  SZ310
1.3.3.3.
3
FPGA BRAM ( 16kByte)
FPGA
8MByte
Hermit Linux FPGA
PLB EMC
FPGA SDRAM 32MByte
Linux
PLB SDRAM
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1.3.3.4.

(O} 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 "

OPB UART Lite
4
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=
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©
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1.4.

1.4.1. SZ010 SZ030
SZ010 SZ030

1-2 SZ010 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

O0xFF00 0000

OXFF7F FFFF

OPB-EMC

Flash 4MByte or 8MByte

0xFF80 0000

OXFFDF FFFF

Free

OxFFEO 0000

OXFFEF FFFF

OPB-EMC

LAN

OxFFFO0 0000

OXFFFF OFFF

Free

OxFFFF 1000

OXFFFF 10FF

OPB-Timer

OXFFFF 1100

OXFFFF 1FFF

Free

OxFFFF 2000

OXFFFF 20FF

OPB-UART Lite

RS-232C

OXFFFF 2100

OXFFFF 2FFF

Free

OxFFFF 3000

OXFFFF 30FF

OPB-Interrupt Controller

OXFFFF 3100

OXFFFF 9FFF

Free

OxFFFF A00O

OXFFFF A1FF

OPB-GPIO

OXFFFFE A200

OXFFFF A3FF

OPB-LED

LED

OXFFFF A400

OXFFFF FFFF

Free

13

SUZAKU




SUZAKU

Starter Kit Guide (FPGA) Version 2.1.6

1.4.2. SZ130
SZ130

1-3 S7130

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

O0xFF00 0000

OxFFO00 01FF

OPB-SPI

SPI Flash 8MByte

0xFF00 0200

OXFFDF FFFF

Free

OxFFEO 0000

OXFFEO FFFF

OPB-EMC

LAN

OxFFE1 0000

OXFFFF OFFF

Free

OxFFFF 1000

OXFFFF 10FF

OPB-Timer

OXFFFF 1100

OXFFFF 1FFF

Free

OxFFFF 2000

OXFFFF 20FF

OPB-UART Lite

RS-232C

OXFFFEF 2100

OXFFFF 2FFF

Free

OxFFFF 3000

OXFFFF 30FF

OPB-Interrupt Controller

OXFFFF 3100

OXFFFF 9FFF

Free

OxFFFF A00O

OXFFFF A1FF

OPB-GPIO

OXFFFE A200

OXFFFF A3FF

OPB-LED

LED

OxFFFF A400

OXFFFF FFFF

Free

1.4.3. SZ310
SZ310

1-4 SZ310

Start Address

End Address

0x0000 0000

OXO1FF FFFF

PLB-SDRAM Controller

SDRAM 32MByte

0x0200 0000

OXEFFF FFFF

Free

0xFO00 0000

OXFO7F FFFF

PLB-EMC

Flash 8MByte

0xF080 0000

OXFODF FFFF

Free

O0xFOEO 0000

OXFOEF FFFF

PLB-EMC

LAN

0xFOFO0 0000

OXFOFF 1FFF

Free

OxFOFF 2000

OxFOFF 20FF

OPB-UART Lite

RS-232C

OxXFOFF 2100

OXFOFF 2FFF

Free

OxFOFF 3000

OxFOFF 30FF

OPB-Interrupt Controller

OxFOFF 3100

OXFOFF 9FFF

Free

OxFOFF A0QO

OxXFOFF A1FF

OPB-GPIO

OxFOFF A200

OXFOFF A3FF

OPB-LED

LED

OxXFOFF A400

OXFFFF BFFF

Free

OxXFFEFF C000

OXFFFF FFFF

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 LEDS3 1
CON2 SUZAKU 3.3V AC
5V 3 3.3V 3.3V CON2 CON SUZAKU
| | LED><4
T—“H Il T+
- SUZAKU

¥

W

[

CON2

2-1 LED/SW
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2.2.
LED/SW
SUZAKU LED/SW "13 SUZAKU LED/SW
2-1
FPGA
o S7010 S7130 S7310
S7030
SYS_CLK I T9 U10 C8
SYS_RST I F5 D3 A8
2-2 (CON2)
FPGA
/o SZ010 S7130 S7310
S7.030
8 | UARTS3 I |RTS A7 N4 E14
9 | UART2 O |TXD A3 M6 E13
10 | UART1 O |CTS D5 M5 F12
11 | UARTO I |RXD B4 M3 F13
13 | SEG7 0 DP C5 L5 F15
14 | SEG6 0 G B5 L6 F16
15 | SEG5 0 F E6 L4 G13
16 | SEG4 0 E D6 L3 G14
17 | SEG3 0 D Cé L2 G15
18 | SEG2 0 C B6 L1 G16
20 | SEG1 0 B A8 C9 N9
22 | SEGO 0 A B8 D9 P9
24 | nSEL2 o |7 LED3 D7 K6 H13
25 | nSEL1 o |7 LED2 C7 K4 H14
26 | nSELO o |7 LED B7 K3 H15
28 | nCODE3 I 23 C8 J1 Ji6
29 | nCODE2 I 22 A9 F9 J15
30 | nCODE1 I 21 A12 E9 J14
31 | nCODEO I 20 C10 A10 J13
33 | nSW2 I SW3 Al4 D11 K16
34 | nSW1 I SW2 B14 C11 K15
35 | nSWO I SW1 A13 F11 K14
37 | nLEO 0 LED( )D B12 E12 L16
38 | nLE1 0 LED( ) D2 C12 F12 L15
39 | nLE2 0 LED( ) D3 D11 B11 L14
40 | nLE3 0 LED( ) D4 E11 Al1l L13
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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 CON1 FAMLIERA — |ooooooooooooooooooooool
O Q0000000000000 000O0O0O0OO O

A

|°°°°°°°°°°°°°°°°°°°°°°
O Q000000000000 00000O0O0O0O0
A

3. SUZAKU CON3 4}+&BI/0
|__— 15, LED/SW CON3 SUZAKU#%#: A

epe 7. SUZAKU CON7 o 3o O] _—— 4 SUZAKU CON4 5&RI/O
1. SUZAKU CON1 RS-232C oo “ JTAGH oG
o
10, SUZAKU JP1 : 8. SUZAKU D1 LED o oIS 3]« 5. suzAku CoNs #}81/0
: e ] DA/Q. SUZAKU D3 LED 0 o)
REIE—-FIYIN
6. SUZAKU CONG6
11. SUZAKU JP2 ERA H+33V 12. SUZAKU L2
FPGATOYTS LR Vw2 I ) (LED/SWEHE RS LR
=] FERUENTRESLY) -
O ooooooooooooooooooooodl@_ 2. SUZAKU CON2 4}&1/0. Flashf
16. LED/SW CON4 BOEOEHEOEOEHEHEOOEEHOOEMMH 14. LED/SW CON2 SUZAKU#$E#% A
- LED | SW [ R-SW | 7SEG | UARTlCONFlG
Tzh*ngﬁq ‘\‘loooooooooooooooooooloo el
0000000000000 000000jJj0 0 O
20. LED/SW LED1~3 — ;
19. LED/SW 785 AV FLED
D1~4 LED
—l =l — — 18.LED/SW CON7 RS-232C
© O\ | O <
QLI L) L,
17. LED/SW CON6_
BEA S5V Q . = A OT-DREIRED
o|0] [O] |O] X 1BEVOREERLET
(O) v X ©O)
T
21. LED/SW SW1~3 LRIV YF 22. LED/SW SW4 O0—A"YJ— k21 vF
3-1
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3-1  SUZAKU
1 | CON1 RS-232C
2 | CON2 /0 LED/SW CON2
3 | CON3 /O LED/SW CON3
4 | CON4 /O
— | 5 | CON5 /O
% | 6 |CON6 3.3V LED/SW
S |7 | CON7 | FPGA JTAG
218 | 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 | CONT RS-232C
=~ |19 [LED1 3 |7 LED “High”
20 | D1 4 LED( “Low”
21 | SW1 3 "Low”
22 | SW4 "Low”
18 SUZAKU LED/SW
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4.

SUZAKU

4.1.
SUZAKU

SUZAKU

LED/SW

CD-ROM

AC 5V

D-sub9 -10

D-sub9

x4

x4

X2

SUZAKU SDK |
varsion 20060329

Atmark Techno, Inc.

L e e

4-1 SUZAKU

SUZAKU SUZAKU-S SZ010 SZ030 SZ130 SUZAKU-V SZ310
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4.1.1. CD-ROM
CD-ROM ( ) rkx X.X.X XXXXXXXX
CD-ROM SUZAKU (http://suzaku.atmark-

techno.com/downloads/all)

[suzaku/

bootloader/
hermit-at-win-x.x.x.zip Windows Hermit
s-record/ S Herrmit (srec)
loader-suzaku-microblaze-vx.x.x-4M.srec Sz010
loader-suzaku-microblaze-vx.x.x-8M.srec SZ030 SZ130
loader-suzaku-powerpc-vx.x.x-8M.srec SZ310
colinux/ coLinux
cross-dev/
dist/
doc/
$2010-u00_sz030-u00_hardware_manual_ja-x.x.x.pdf S7010 SZ030
$2130-u00_hardware_manual_ja-x.x.x.pdf SZ130
$2310-u00_hardware_manual_ja-x.x.x.pdf SZ310
suzaku_software_manual_ja-x.x.x.pdf SUZAKU
uclinux-dist-developers-guide-x.x.pdf uClinux-dist Developers Guide
fpga_proj/ FPGA
8.1i/ EDK8.1i FPGA
SZ***/ SZ***
SZFFEXXXXXXXX.ZIP FPGA
default_bit_file/ FPGA (bit, mcs)
8.2i/ EDK8.2i FPGA
image/ Hermit (bin)
fpga-sz***.bin FPGA
image-sz***.bin Linux
loader-suzaku-microblaze-vx.x.x.bin Hermit
sample/ CGl C
tools/
spi_writer-20070119.zip SPI Writer(SZ130 )
\ LBPlay2_Releasel04 LBPlayer2(Sz010,S2030,SZ310 ) )
suzaku SUZAKU bootloader
Hermit BBoot S Hermit
doc SUZAKU
fpga_proj SUZAKU FPGA FPGA
bit mcs image Hermit

SUZAKU tools
Linux
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[suzaku-starter-kit/ \
suzaku_starter_kit_guide_fpga-x.x.x.pdf SUZAKU FPGA
suzaku_starter_kit_guide_linux-x.x.x.pdf SUZAKU Linux
fpga/ VHDL C

dynamic_ctrl.zip

le_seq_blink.zip LED

seqg7_decorder.zip LED

slot_counter.zip

slot_le.zip not and or

slot_c_source.zip

opb_silOOh_v1_00_a.zip IP

opb_silOOu_v1_00_a.zip IP

8.1i/ EDK8.1i FPGA

sz***-gijl/ Sz***  FPGA
sz***-add_slot-XXXXXxxX.zip
default_bit_file/ FPGA (bit, mcs)
8.2i/ EDK8.2i FPGA
doc/ LED/SW

LED_SW_Board_parts.pdf LED/SW

LED_SW_Schematic.pdf LED/SW

sil00_hardware_manual_x.x.x.pdf LED/SW

sil00_software_manual_x.x.x.pdf LED/SW

image/ Hermit bin
fpga-sz***-sil.bin FPGA
image-sz***-sil.bin CGl Linux
suzaku-io-boards/ SUZAKU I/O
\_ J
suzaku-starter-kit SUZAKU SUZAKU
Linux SUZAKU Linux
fpga VHDL ucf C
doc LED/SW 1P

image Hermit

21



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

4.2.
SUZAKU

e PC
Windows2000 WindowsXP (1 ) (1 )
PC

e Xilinx Parallel Cable
Parallel Cable

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

e Xilinx ISE
Xilinx ISES8.1i Foundation WebPACK
ISE WebPACK  Xilinx http://www.xilinx.co.jp/

ISES8.11

e Xilinx EDK
Xilinx EDKS8.1i (Embedded Development Kit)

EDKS.11

LBPlayer2 S7Z010 SZ030 SZ130
CD-ROM "¥suzku¥tools¥LBPlay2_Releasel08.zip¥Lbplayer2.1zh"
(http://www.teldevice.co.jp/)

readme.txt
e SPI Writer
SPI Writer SZ130
CD-ROM "¥suzaku¥tools¥spi_writer-20070119.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

22
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4.3.
LED/SW SUZAKU SUZAKU

SUZAKU CON2 19

Jx08%
E2ENHHES

yE” mEEn

%

7

7,

2%
%

/A

HFEUEE !

4-2 SUZAKU LED/SW

CON2 CON3
40 44 CON2 41 44 CON3 41 44

e 1EVRICEES

44 @ (
3..

-ARDR(F40~44EVDEDOEREL, FHEMFFLTK
It AN

— S4AEVL T OB ERZENENIRDADIEVAICLE
_— THAMFIFLTESL,

EVRICEES —————
4-3
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SUZAKU

4-4
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5.SUZAKU LED/SW

SUZAKU (SUZAKU LED/SW )
Linux (0N FPGA
SUZAKU
SUZAKU FPGA 3
JP1 JP2 FPGA
SUZAKU
5-1
JP1 JP2
BBoot
Linux
FPGA
SUZAKU Linux 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-xxxxxxxx.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-Sub9t’y
bazxs—=Jib

D-Sub9t’>-10Y

I:I] T —J0
ARDADAETEE ]

SUZAKU+LED/SWik— R

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

Fort: COM1 M 0K
Eaud rate: 115200 -

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

Flow control:

Transmit delay

I msec/char |0 meec/line

5-2 Tera Term
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5.3.

JP
0000000000000000000000( :
O |9°°°°°00°0°0°°°0°°°°0°| O
A
[
Jd (©
(-]
© 0|0 O
© 0|0 O
O 0|0 O
© 0|0 O
O ojo o
O 0|0 O]
I
O)lco00000000000000000000 (O
LED | SW | R-SW 7SEG UARTJCONFIG
000000000000000000O0|0O0 O
0000000000000000000J00 O
i
5-3
5.3.1.
LED/SW CON6 AC 5V
SUZAKU CON6
SUZAKU LED/SW
SUZAKU
+3.3V
1 To Device
I | judn >
r
+3.3Vin ' +3.3V
LED/SW |
+5V]
I LDO
I +33v [

5-4
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©000000000000000000O0O O

C) ©000000000000000000O0O0O0 C)
f §
Pooooooooooooooooooooo

() ©000000000000000000000
J

o9l 500

ool [0o0o

oo

oo

oo

0 0

o

—-
+

=] Yy
/, 6»10ooooooooooooooooooooﬂ (@)
0000000000000000000000
TCED TSW T R-SWI 7SEG T UARTICONFIG
Poooooooooooooooooorooq
0000000000000000000J000

/0
0600
Of | Oy
Of | Oy
Of | B>
1

Il

5-5

5.3.2.

GCOM1 - Tera Term VT

File  Edit Setup Control  Window  Help

e
Fleaze chooze one of the following and hit enter.
a: activate second staze bootloader (default)
=: download a s-record file
t: busy loop type slot-machine

-
£ >

5-6 (SZ130 )
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HFENEDIE
IR R AT

=22 E—f&ICHTEANY O EIERD IR D 0—1-2 EFNTE. HFO
1O TE, ENEFNRIETE7ET AV FLEDD[EERA IEED EENEBD

5-7

54. Linux

Linux

JP1 JP2

0000000000000000000000
9Q000000000000000000000 O
A

Gl
O O
O O
0 O
0 O
0 O
O O
0 O
0 O
O O
O O
0 O
0 O
o O
O O
0 O
0 O
0 O
O O
0 O
© O
lo o]

JP1 JP2

000000
000000
000000
0000000

0000000000000000000000O0

0000000000000000000000

0000000000000000000)0
0000000000000000000J0

5-8
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5.4.1. Linux
AC 5V

Linux

5-1 SUZAKU (87130 )

Linux version 2.4.32-ucO (atmark@pc-build) (gcc version 3.4.1 ( Xilinx EDK 8.1 Build
EDK_1.17 090206 )) #1 2006 7 13 01:19:35 JST

On node O totalpages: 8192

zone(0): 8192 pages.

zone(1l): O pages.

zone(2): 0 pages.-

CPU: MICROBLAZE

Kernel command line:

Console: xmbserial on UARTLite

Calibrating delay loop... 25.60 BogoMIPS

Memory: 32MB = 32MB total

Memory: 29744KB available (957K code, 1703K 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 UARTlite
Starting kswapd

xgpio #0 at OxXFFFFAOOO mapped to OxFFFFA0OO

Xilinx GP10 registered

RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
ethO: LAN9115 (rev 1150001) at ffe00000 IRQ 2

uclinux[mtd]: RAM probe address=0x80125a30 size=0x174000
uclinux[mtd]: root filesystem index=0

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.

Setting hostname:

Setting up interface lo:

Mounting /etc/dhcpc:

Starting DHCP client:

Starting inetd:

Starting thttpd:

SUZAKU.STARTER-KIT login:

5.4.2.
SUZAKU root
llroot"

5-2 SUZAKU

oot root
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SUZAKU
5.4.3.
SUZAKU DHCP 1P DHCP
IP IP
192.168.11.234 1P 1P SUZAKU
5-2 1P
#ifconfig ethO down
#ifconfig ethO 192.168.11.234
5-3

#ifconfig eth0
ethO Link encap:Ethernet HWaddr 00:11:0C:12:34:56
inet addr:192.168.11.234 Bcast:192.168.10.255 Mask:255.255.255.0
UP BROADCAST NOTRAILERS RUNNING MULTICAST MTU:1500 Metric:1
RX packets:114 errors:0 dropped:0 overruns:0 frame:0
TX packets:16 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

5.4.4.
SUZAKU thttpd HTTP IP
"http:/TP

192.168.11.234

B[=/e3

"

3 Welcome to SUZAKU - Microsoft Internet Explorer
W FTTA BRECANG =T AJLE

71 ILED

Q= - O-NRE G Lnr fomno @

v B e Ui > @y

>

-

TELAD | hitp://19216811.2347

Welcome to SUZAKU

This is a placeholder page in the SUZARKY, running uClinux relesse

of the thttpd Web server

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

e 18-Fub

5-9 SUZAKU Web Page
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1~F(16

LED CGI

“http://IP /Tseg-led-control.cgi”

7} 7see-led-control - Microsoft Internet Explorer |Z||E|E|
T ULE REER FBTW BREANE LD ALFH w

Q- ©-[x] A & Prx Jromcin @ -

?m@|

http://102166.11.234, Tsee-led-controlcei v | EJ 58 UvD » @y~

7SEG LED CONTROL
ATMARK TECHNO

LED3 LEDZ2

2oz ]

LED1
1

)
[OK]
LED

Ig‘] A-TftETENELE ® ATt

5.4.5.
SUZAKU

5-10 CGI

AC
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5.5. SUZAKUDT— b —45 2R

SUZAKU A% —4—F% oy M@ L CAELTZRODDTEST2TLLEID, SUZAKU OF —hr— A T2 T

Bl ELET,
(OSUZAKU |[ZEFEZHRATLHE, £9 TET720
(8Z010,57Z030,S7Z310)%, L< X Spartan3E(SPI
F—R)A FPGA 277y 2 2EVOH O FPGA
J— = (BRAM N BBoot & #p) &7 ¥
L—yarLEd, (OT7vv a2 A0 —Ta 1l
WTIE"6 SUZAKU #EXH#z 5" CilHA L%
)
Q7T AR — N EHD) B NI ZDOT R
2 (MicroBlaze : 0x00000000 % #fi, PowerPC :
0xFFFFFFFC % )i SUZAKU Tl% FPGA @
BRAM Z#HV Y TTNWHDT, a7 4Fab—
a7 % FPGA @ BRAM HN@ BBoot 2EI{E
LET,
@BBoot |37 7Y 2 AT)DHF DT —ha—2)—
var(Hermit)% SDRAM |2t —LF9, o' —
¥ T1% 7 —bha—% Hermit OSCEAT KL AT v
T BHEONTI o TEY, Hermit SEEEILET,
@Hermit 1377 aAERIDOHOA A=Y —
2. (Linux)Z SDRAM |Zat’—L %4, o™ —#
T Linux OYEIETRLVRIZT v 75891278
2THEY, Linux 2AEEILET,

Linux 2E#EI#1X Linux 728 SDRAM D 41H
A AL, Hermit [ ZM4E 20O T EEXLTL
FUWET,

@ TE7720
or
Spartan3E (SPI €—F)

FPGA

SDRAM
TE7720
J—ro—4 Spartan3E (SPIE— F)
UEV
A= TE7720 or Spartan3E(SPIE— F)At
ey I59VIAEIDRO
FPGA )= JaY(BBoot & 1)E
FPGAICOY24¥ab—Yay
FPGA
@ BBoot
~ BRAM
779V14EY SDRAM
BBoot
FPGA
J=Jav

FPGARIMBBoothHt

A=Y I39V1AEIORO
eV J—bra—=451)—J3Y (Hermit) &
SDRAMICOE—
] FPGA
®@ Hermit
BRAM
I5YVIAEY BBoot soram _ FILIE
FPGA
DEEV]
J—to-4

DEMEV]

Hermith*
TI9VAARIDFD

A A=IY=J3U(Linux)&E
SDRAM(ZOE—
@ Linux FPGA
BRAM
779Y1*EY) SDRAM
BBoot Py
FPGA
J=Jav
J—to-4
V=Jav
Linux
A= Linux#E Eh (3
=33y Linuxh*SDRAM % #8135 % {3 F
(Hermitld EEEEND)
7
5-11 2 BPE7 —h
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SUZAKU BBoot

LED D3( )

Yes

‘A’ or ‘Enter’

y

)

Hermit
LED D3( )

5-12 BBoot
ﬁ TIPS 2
SUZAKU 2 2
° BBoot
(FPGA BRAM )
. Hermit
2 SUZAKU 2
BRAM 2
FPGA JTAG
BBoot
FPGA
BRAM
Hermit
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6. SUZAKU

SUZAKU SUZAKU SUZAKU
SUZAKU =
SUZAKU
FPGA
e FPGA SUZAKU FPGA
. Hermit
. Linux
[ ]
FPGA FPGA ROM FPGA
SUZAKU TE7720 "6.2.2 LBPlayer2 " Spartan3E
FPGA JTAG  FPGA
6.1.
6.1.1. SZ130
S7130
6-1 SZ130 Flash:8MB
0x00000000
fpga 1MB
0x000FFFFF
0x00100000
bootloader 128KB
0x0011FFFF
0x00120000
image 6.81MB | Linux
0x007EFFFF
0x007F0000
config 64KB
0x007FFFFF
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6.1.2. SZ010
SZ010

6-2 SZ7010 - 4MB

0x00000000
fpga 512KB
0x0007FFFF
0x00080000

bootloader 128KB Hermit
Ox0009FFFF
0x000A0000

image 3.31MB | Linux
0x003EFFFF
0x003F0000

config 64KB

0X003FFFFF

6.1.3. SZ030, SZ310
SZ030 SZ310

6-3 SZ030, SZ310 : SMB

0x00000000
freel 64KB
0x0000FFFF
0x00010000

free2 448KB
Ox0007FFFF
0x00080000

fpga 512KB
O0x000FFFFF
0x00100000

bootloader 128KB Hermit
Ox0011FFFF
0x00120000

image 6.81MB | Linux
0x007EFFFF
0x007F0000

config 64KB
0x007FFFFF
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SUZAKU

6-4 SUZAKU

FPGA iMPACT bit
LBPlayer2 mcs
FPGA SPI Writer bit
Hermit bin FPGA
NetFlash bin FPGA
Hermit bin FPGA
BBoot S srec FPGA
Hermit bin FPGA
NetFlash bin FPGA
Hermit bin FPGA
NetFlash bin FPGA

SUZAKU Software Manual
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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

(=]
JTAGT 77V VIAEYT
e PUN 2E2H
6-1 FPGA
6.2.1. IMPACT
IMPACT IMPACT ISE
iMPACT 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

I Saraner caote ﬁ
or N

LED/SW CONG6
AC 5V
~
6-2 IMPACT

6.2.1.2. IMPAC

iIMPACT=# iMPACT "¥ISE ¥bin¥nt¥_impact.exe"

[ 1-1 ] - [Xilinx ISE] - [ ] - iMPACT]
[Configure device using Boundary-Scan(JTAG)] [Finish]

File Edit “iew Operations Optione Output Debug ‘Window Help

AP EH XKDBX Skino {F: 2 s N

Flows x
T Boundary Scaa all
FEECREEEEIN L IMPACT - Welcome to iIMPACT
BolSelectMAR

=3 Deskiop Co Pleaze select an sction from the lizt below

@SystemF\OE onfigure devices using Boundary-Scan (JTAG)
= :

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

MPACT Processes () Prepare & PROM File
() Prepare a System AGE File

() Prepare a Boundary-Sean File
T

(O Configure devicas

uzing Slave Serial mode

T Process Operatio

L Welcomes 1

< Back

Cancel

6-3 iMPACT
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SUZAKU FPGA
[File] - [New] [create a new project(ipf)]

: suzaku/slot/slot.ipf — [Boundary Scan]
E} File Edit Miew Operations Cptions Output Debug Window Help I ]

PH ¥ BBEXSXNR D 2RO N
Flows x
~B%Boundary Scan A
B8 SlavesSerial
- EalselectMAR
‘B8 Desktop Configur..
ESystemP‘CE

YA e

iMPACT Modes 3l 200e
--- file 7 ---

iMPAGT Processes x

Identify Succeeded

x INFO:iMPACT: 501 — '1': Added Device xcislZ0De successfully.

T Process Operations | 4

g Boundary Scan |

|

done.

Chain TCE freg = 10000000.

Walidating chain...

Boundary-scan chain validated successfully.
PROGREZS_END — End Operation.

Elapsed time = 0 sec.

/4 #%% BATCH CMD : identifyMPM

|

| ¥

Trangcript

£
Output | Error | Warning |

| Gonfiguration | Parallel W | 5 MHz | LPTT

6-4  FPGA (SZ130 )

[Open] bit

SUZAKU bit CD-ROM
"¥suzaku¥fpga¥x . x¥sz* ¥ *¥gz* ¥ ¥-xxxxxXXX.Z1p" "default_bit_file"

bit bit CD-ROM
"¥suzaku-starter-kit¥fpga¥x. x¥sz***¥gz** ¥ -xxxxxXXX.71p" "default_bit_file"
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Azzien New Gonfigeuration File

Look in: |a0:fsu2akufslat_le V| 4= o |aE &

.

) nen

) xmszes

[ﬁxst

File name: |t0|:n.l:|it | “ Open ;'

File type: | All Desien Files (kbit *rbt *rky *isc *bsd) v|
Cancel All I [ Bvpazs ]

6-5 bit

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

“ Warning

WA RMING: MPACT2267 - Startup Clock has been chaneed to 'JtaeClk’ in the bitztream stored in memory,
but the original bitztream file remains unchanged.

6-6 WARNING
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Verify

Program

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

gEile Edit View Operations Optionz Qutput Debug Window Help =]
PE XPEX/&Kiin {3 220 5K
‘BaBoundary Scan -~
EoSlaveserial
‘BalselectMAP ol P
B Desktop Configur.. o
[E]Sy=temACE
CBnooss ma - xc3s1200e
IMPACT Modes | o3 2008 top bt
top hit D0
I i my -
> grations are:
==
=Ppiet Device 1
epGiet Device Signa
=P Check, Idoode
= Fead Status Fegi Program
T Process Operations | 4 & Bourdary Scan
Boundary-scan chain validated successfully. o
PROGRESS END - End Operatiomn.
Elapsed time = 0 sec.
/4 %%% BATCH CHMD ident ifyMPM
F¢ %%% BATCH CHMD assignFile -p 1 -file "C:/suzaku/slot_leftop.bit”
141 Taadine Fila 1M fanealnsalnr Taiton kit!

6-7

[OK]

Programming Properties

Category

[EBFrogramming Pre
Advanced PROM Programming Properties
Revizion Properties

Eraze Before Programming

CPLD Specific Properties
kit Protect

PROM Specific Properties
Load FPGA

[] Pulze PROG

¢@.—
eral GPLD And PROM Propertie:

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

Functional Test

HPLA UES Enter up to 13 characters l:l

Farallz| Mode

Virtex-IL/Yirtex—4 Programming Properties

Secure Mode

Read Protect

On-The-Fly Program

Usze D4 for GF

Frogram Key

@ Gancel | [ Apply | [ Hel

6-8 Program
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Program Succeeded

IMPACT - C:¥suzaku¥slot_le¥default ipf — [Boundary Scanl

gEiIe Edit Wiew Operationz Options Qutput Debug Window Help

A E X RBX/ ek (2| ek
x

‘B3 Boundary Scan
Easlaveserial

SoloelectMAP
B Desktop Configur.. o
[E]Sy=temACE 2

[T NP T

iMPACT Modes | #0351 2008
top bit

ePpGiet Device 1D
=pGet Device Signature/Us..

s Check code Program Succeeded
=P Fead Statuz Register

T Process Operations | 4 | % Baurdary Scan |

value of CFG RDY (INIT E) : 1 ~
DONEIN input from DONE pin : 1 ]
IDCODE not walidated while trying to write FDRI : a
write FDRI issued hefore or after decrypt operation: a
Decryptor keys not used in proper sedquence : u}

INFO:iMPACT: 2219 - Status register wvalues:
INFCO:iMPACT - 0011 0111 1111 1000 0000 COOO0O0 Q000 0000

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

'1': Programmed successfully.

FROGRESS_END - End Operatioh.

Elapsed time = Z sec.

4 | >
Output | Errar || Warnine

Configuration | Parallel IV | B MHz | LFT1

6-9
6.2.1.3. IMPACT
SUZAKU JP2
SUZAKU CON7 JTAG
LED/SW CON6 AC 5V
SUZAKU D3 ON LED( )
iIMPACT
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6.2.2. LBPlayer2

LBPlayer2 SZ010 SZ030 SZ310 FPGA
TE7720( ) TE7720 JTAG
FPGA IC
TE7720
FPGA TE7720

YAB=VYTIE-F

Jv74¥al-Yavr—4

77777777777

TIVvVarEY
FPGA
P2 AV74Fab—2ay
YIbhoI7?
N
AV
JTAGN'OTETT208 2 TIZYVAAEUICEEAH
FPGA TE7720
A= ITIE-
AV I4F¥ab—Yavsr—4
-y ‘> JTAG [
Jatyy Gmm—
K ’ 7oV ArEY
L FPGA
S:Pz AV74¥alb—vay
vIboz7?
N
AV
ERBRABISYVIAEINDTETT2042 H CFPGAICE &AH
FPGA TE7720
LRB-ITIE- K
SABR
o omm ™ %
Jatvy —
77y rEY
FPGA
j:Pz AV74¥ab—vay
N—L2tos7 Y7917
N
AV

FPGADEEAHSE T t. FOLYIN ISy V1AV ERE A
6-10 TE7720
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6.2.2.1.
SUZAKU JP2 JP2 FPGA
LED/SW CON4  JTAG Xilinx Parallel Cable LED/SW
CON6 AC v SUZAKU D3 ON LED( )

/ - )Ffzia:;r;)l(el Cable |||||||||||

or

JSJ—ON LED(#%)

JP2EYa—F =P

LED/SW CONSIZ
ACT7HTA5v

i

6-11 LBplayer2

6.2.2.2. bit mcs
LBplayer2 mcs mcs iMPACT  bit
SUZAKU mces CD-ROM
"¥suzaku¥fpga¥x x¥sz*¥ ¥ *¥gz* ¥ ¥-xxxxxXxXX.Z1p" "default_bit_file"
mcs mcs

CD-ROM "¥suzaku-starter-kit¥fpga¥x.x¥sz***¥gz***-xxxxxxxX.21p"
"default_bit_file"
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SUZAKU
iMPACT IMPACT "¥ISE ¥bin¥nt¥_impact.exe"
[Prepare a PROM File] [Next]
1 iMPACT - Welcome to iMPACT Al=3
Pleaze zelect an action fram the list below
() Ganfigure devices using Boundary-Scan (JTAG)
| Autamatically connect to a cable and identify Boundary—Scan chain
Prepare a PRCM File
() Prepare a System ACE File
() Prepare a Boundary-Scan File
SWF
() Gonfigure devices
|using Slawve Serial mode
< Back < Mext » D
6-12 TE7720 iMPACT
[Xilinx PROM] [MCS] [PROM File Name] mes
[Location] mecs [Next] top

1 iMPAGT - Prepare PROM Files Al=3

[ want to target a

iIinx PROM

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

PRZM File Format

MOS O TEK () UFF (G farmat)

O B0 O BIN O 5C
() HEX Smap Bits

Checksum Fill Value 2 Hex Digits: |FF top
FROM File Mams
Locatio |C¥suzaku¥slot_le¥ ]

< Back |( Mext > } Cancel

6-13 TE7720 iMPACT
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[Select a PROM] [xc18v] - [xc18v04] [Add]

IMPAGT — Specify Xilinx PROM Device

[] Auto Select PROM
[] Enable Revizioning

[ Enable Compreszion

Mumber of Revisions:

Select a PRO

FEX

a wc] Bw04
’ < Back ( Mext » ) [ Cancel
6-14 PROM
[Finish]

IMPAGT — File Generation Summary

You have entered following information:

PROM Type: Serial
File Format mes
Fill “falue FF
PROM filename top
MNumber of PROMs 1
Poszition Part Mame

0 zc]gwld

FEX

Glick “Finizh™ to start adding device files.

Ko e

6-15 TE7720
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[OKI

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

sEiIe Edit Miew Operations Options Qutput Debug  Window Help

PH xR2BX &
x

sd oo
sd oo

3: 22830 8w

Flows

~BalBoundary Scan ~
~BalSlaveSerial

- EFSalectMAP

‘B8 Desktop Configur..

i @SystemHOE

[ Y oY SV TR 0% Full
IMPAGT Mades |

iMPACT Processes x

xcl B0

E FTXILINK 3_’
PROM

Add Device 3

= Start adding device file to
1 Data Stream: 0

T Process Operations | 4

g Prom Fi

b4 Swap Bits : true

File Location :
Auto Selcet :

PROM Name :

Loadlirection : UF
PROM Basensme : top
C:isuzakuislot_le\/
false

Number of Data Stream : 1

Number of PROMs :

1
xolevig

PROM Size :

Transcript

END of Report

524288 Bytes

|

=l

]
Output | Error | Warning |

6-16 TE7720

mcs bit [

Add Device

Fr{LOIBFTE: | 2 slot e

l

« @ cf B

) neo

! 1) mzes
RIEETPL |3

Frd B
2 ILOFEER T

Itop.hit

RN D

|FFGA Bit Files (+hit)

3 =
b |

6-17 TE7720 bit
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[No]

ACT - C:fsuzaku/slot_le/slot_le.ipf — [Prom File Formatter]
ﬁEle Edit Miew Operationz Optiong Output Debug Window Help

T HEH YRR X @i 3 2an N
x

Flows

|

L “EalBoundary Scan
- EaSlaveserial
- BESelectMAP = Ezmu“

‘EDesktop Configur.. B E PROM | E
; @SystemHOE el w4

o LR hoea oo 71.68 % Full
iMPACT Mades xe2vpd

|

iMPACT Processes X
Available Operations are:
=pGenerate File..

Add Device

‘Would wou like to add another device file to

Data Stream: 0

A
[ i M v
T Process Operations l‘ e &L = )

4 o
e

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

/¢ ®%% BATCH CMD : setAttribute -design -attr name —value 0O =

/¢ #%% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_le/top.bit”

'1': Loading file 'C:/suzaku/slot_le/top.bit!

INFO:iMPACT - Elapsed time = 0 sec.

done.

INFO:iMPACT:501 - '1': Added Device xcivpd successfully.
=% i !
5 Add one device. i
L& | ]
| Output [ Error || Warning |

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

6-18 TE7720

MPACT - zaku/slo lo — [Prom File

&} File Edit Miew Operations Options Output Debug Window Help
PH EREXExan |0 B2g0 BN
Flows x N
- H3Boundary Scan A
i BaslaveSerial
BaselectMAP = SIXILING | =
- BEDesktop Configur.. PROM | 1
- [E)SystemAGE o | xetavod
—[Annsa Ll 71.68 % Full §
iMPACT Modes xe2ipd
top it
iMPACT Processes x
Available Operations are: fidd Device
=P Generate File.. o
- ou have completed the device file entry.
L) Glick 'O to contirue
| sl
T Process Operations |<
e e e
x ff ®%% BATCH CMD : setCurrentDeviceChain -index O A
// %%% BATCH CMD : setiAttribute -design -attr namwe —value 0O
/¢ #%% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_le/top.bit”
'1': Loading file 'C:/suzaku/slot_le/top.bit!
INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT: 501 - '1': Added Device xcivp4 successfully.
= ; =
5 Add one device. w
E | Output | Error | “Warning |
| PROM File Generation | Tareet Xilinx PROM | 3006495 Bits used | File: top in Location: G¥suzaku¥slot_|e¥

6-19 TE7720
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[Generate File...] PROM File Generation Succeeded mes

= iIMPAGT - G:fsuzakufslot_le/slot le_ipf — [Prom File Formatter]

&} File Edit View Operations Options Output Debug Window Help =& X
P E XBDEX S XN 230 0N
A~
‘BalBoundary Scan ~
‘BalSlaveSerial
3SelectMAP i FTXILING E
‘B8Desktop Configur... i T"RDI\.’
[E]5wstemACE o || xet18v0d
CRocoaic. o 71658 % Full
iMPACT Modes
( = Generate File. - E
—— PROM File Generation Succeeded
v
T Process Operations ] % Pram File Forma..
Swap bit can only be disasbled in Hex file format only. M
Command : -w -p wes —c FF -0 Cisuzakwislot_le\//top -u 0 C:/fsuzaku/slot_leftc

O0x5Sbc04 (375512) bytes loaded up from Ox0
Using user-specified prom size of 512K
Writing file "C:%suzaku\slot_le\//top.mes".
Writing file "C:%suzaku\slot_le\//top.prm".
Writing file "C:%suzaku\slot_le\//top.sig".
Total configuration bhit size = 3006496 bits.Total configuration byte size = 37F
/4 *%% BATCH CMD : setCurrentDesign -version 0
-

=< »
=8 COutput Error | Warning

FROM File Generation | Target Xilinx PROM | 3006496 Bits used | File: top in Location: G¥suzaku¥slot_le¥/

6-20 mcs
/& TIPS iIMPACT
mcs GUI
bit mcs iIMPACT
mes.cmd

setMode -pff
setSubmode -pffserial
addPromDevice -p 1 -name xcl8V04
addDesign -version 0O -name O
addDeviceChain -index O
addDevice -p 1 -file top.bit
generate -format mcs -fillvalue FF -output top
quit
mcs.cmd bit (top.bit)

mcs (top.mcs) iMPACT

iIMPACT

| impact -batch mcs.cmd
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6.2.2.3. LBPlayer2

LBPlayer2
mcs LBPlayer2

”device.def” “lbplay2.exe” 2

R [ ]
[Z] readme txt
[£] device det 7

E lbplay2 exe

= fpeasz1a0mes 4——‘| mcs

6-21 mecs

LBPlayer2
Tips

\ Ibplay2 -dev top.mcs

X¥WINDOWS¥system32¥cmd.exe

Execution Time = 44,844 secondsz

C:¥Lbplay

6-22 LBPlay?2

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( )
iIMPACT mces
LBPlayer2
LED/SW CON6 AC 5V
LED/SW CON4
SUZAKU JP2
LED/SW CON6 AC 5V
ﬁ TIPS
SZ310 ISE 8.1i 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 LBPlayer2 ERROR

LBPlbay?2

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

CD-ROM  "¥suzku¥tools¥L.BPlay2_Release108.zip”
"Release205.zip”
“windrvr6.inf” “windrvr6.sys

Administrator
WindowsNT/2000 C¥WINNT¥system32¥drivers
WindowsXP CEWINDOWS¥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 SZ130  M25P64( ST )
SPI
SPI Spartan3E SPI

SPI S7130

6-23 SPI
/SI TIPS SPI Writer
SPI Writer  SPI 1MByte
SUZAKU SPI
SUZAKU SPI
SPI iMPACT  DirectSPI DirectSPI  SPI

SUZAKU  SPI
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.
SPI
FPGA SP
CLK ‘ FPGA
D
DO
cs
JP2
SPI
FPGA SP
‘ CLK FPGA
« SPI D
DO
cs
JP2
SPI FPGA
FPGA SP
FPGA

I

JP2

FPGA

NIy

SPI
6-24 SPI
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6.2.3.1.
SUZAKU JP2 JP2
FPGA
LED/SW CON4 JTAG Xilinx Parallel Cable LED/SW
CON6 AC v SUZAKU D3 ON LED( )

Xilinx
Parallel Cable ||
@) or

LED/SW CON4(1~6&L">)

LT TR NG

LED/SW CONBSI(C
ACTHTA5V

—

6-25 SPI Writer

6.2.3.2. SPI Writer
SPI Writer [...]

ZrIlg | ( )

W Werify ArO—F

6-26 SPI Writer

bit [ ] SPI Writer bit
SUZAKU bit CD-ROM
"¥suzaku¥fpga¥x . x¥sz* ¥ *¥gz* ¥ ¥-xxxxxXXX.Z1p" "default_bit_file"
bit bit CD-ROM
"¥suzaku-starter-kit¥fpga¥x. x¥sz***¥gz***-xxxxxXxXX.Z1p" "default_bit_file"
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SPI Writer

74 NERK ?IX]
IrA NIRRT [ slot e ~| & B cF E
) nea
[y _xmzgs
[hxat
Eleopbit
774 AR ftopbit C o D
74 LOFEERT:  |BIT Files (bit) =] Azl
6-27  bit
bit

SPI Writer

top.hbit

Il |

[w Werify

6-28

Verify

SPI Writer

X

e |G:¥su2aku¥sIl:ut_le¥t|:|p.l:uit

.........

wtk File information ok

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

SIEE: 480223

6-29
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[OKI]

SPI ”Please check windrvr.sys”
Tips
SPLWriter X

T | ]

46592 /420152 bytes proeramed. { 9%

" 1 F ezl

6-31

”"Download has been completed!”
SUZAKU

SPI Writer

DA B |G:¥su2aku¥s lot_le¥topbit J

Download has been completed!

480152 / 420152 bytes programed. O 00%)

W erify L et |
6-32
LED/SW CON6 AC 5V JP2 LED/SW CON4
LED/SW CON6 AC 5V
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6.2.3.3. SPI Writer

SUZAKU JP2
LED/SW CON4

LED/SW CON6 AC 5V
SUZAKU D3 ON LED( )
SPI_Writer SPI
LED/SW CON6 AC 5V
LED/SW CON4

SUZAKU JP2

LED/SW CON6 AC 5V
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; : TIPS SPI Writer ERROR

SPI Writer

@ Pleaze check windrersws

6-33

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

SPI Writer Administrator

> wdreg -inf windrvré.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.

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

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

: 1, Commiting queue...

: 1, Copied file: 'C:¥spi_writer-20070119¥.¥windrvr6.sys' -=> 'C:¥WINDOWS

system32¥DRVSTORE¥windrvr6_45AF516B2C99AB8FE1COF3A3CBES23C199AE6BF2B¥ . ¥windrvr6.

Sys".
LOG Event: 1, Installing INF file "C:¥WINDOWS¥system32¥DRVSTORE¥windrvr6_45AF516
B2C99AB8FE1COF3A3CBES23C199AE6F2B¥windrvr6.inf" of Type 6.
LOG Event: 1, Looking for Model Section [DevicelList]...
LOG Event: 1, Installing devices with Id "*WINDRVRG" using INF "C:¥WINDOWSx¥syste
M32¥DRVSTORE¥windrvr6_45AF516B2C99AB8FE1COF3A3CBES23C199AE6F2B¥windrvrinstall: ¢
ompleted successfully
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6.3. Hermit
Hermit BBoot S
2 BBoot
"6.4.1 Hermit "

6.3.1. BBoot S

BBoot S Hermit
6.3.1.1.

JP1 JP1

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

SUZAKU "z"

"6.2 FPGA " FPGA

Hermit

Hermit

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

ZAMEAHET
IPMT—TINEESE P

J$7—ON LED(ﬁ% .

JP1ZEYa—

LED/SW CONBSIZ
ACTHTA5V

"S" S

Start sending S-Record!

62 SUZAKU




SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

srec BBoot S srec
Hermit CD-ROM  "¥suzaku¥bootloader¥s-record"
e loader-suzaku-microblaze-vx.x.x-4M.srec SZ010
e loader-suzaku-microblaze-vx.x.x-8M.srec SZ030 SZ130
e loader-suzaku-powerpc-v1.1.3-8M.srec SZ130

. COM1 - Tera Term VT

ny
T

Edit Setup Control  Window Help

Mew connection..  fAlt+MN

Duplicate seszion  Alt+D
Cyawmin connection  Alt+3G

3

following and hit enter. —
boot loader (default)

| e

chine

Loe...
Comment to Log.
Wiew Log

Send file..

Transfer 3
Chanee directory...

LogMeTT

Print... Alt+P

Dizconnect
Exit B+

£

6-35 srec

Y GOMI1 - Tera Term VT

.S
IPIease chooze one of the following and hit enter. N
a: activate second stage bootloader (default)
=: dowg :
SE B Ters Term: Send file
Start
—o...1  Filename: e-v1.1.3-8M.srec Sl p
------ Fullpath: ‘¥¥Pc-gTr¥pr0ducTs¥euzaku¥rel|
] Bytes fransfered: L | R
il Close | | Pawe | | Hep | [
Rttty oot it v
2 >

6-36 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 file

t: busy loop type slot-machine

6.3.1.2. BBoot S

SUZAKU JP1
LED/SW CON1

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

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

ZHMEENHET
JPWT—TINEEE P

J$7—ON LED(#&% .

JP1EYI—

LED/SW CONBSIZ
ACTHTA5V

"q" ”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]

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

Mew connection..  Al+N ~
Duplicate zezsion  Al+D
following and hit enter.

boot loader (default)

le

chine

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

Cywegwin connection  ARl+G

Loe...

Send file...
Transfer 4
Change directory..

LoeMeTT
Print... Alt+F

Disconnect

Exit Alt+0

|£

|
|

6-38
6.4.1.2. Hermit
Hermit") [Download] Download
[Serial Port] SUZAKU [Image]
Hermit bin
SUZAKU bin CD-ROM "¥suzaku¥image¥image-sz*** bin"
bin bi CD-ROM

"¥suzaku-starter-kit¥image¥image-sz***-sil.bin"

[Region] Linux
[image]

@ Hermit- At WIN22

Download Memmap | Shoehorn | Yersion |

Serial Port

|GO | - | Imaege |C¥suzaku¥imaee bin J

Region image ﬂ
| Forcelocked =T

Bt mark.
Techno, .

6-39 Download
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File : Cr¥suzaku¥imaee.bin
Size D 2774048
Region : image
Mode s default
Ciam s GO
IRRNRNNRNNRNEDD

6-40

"Download COMPLETE"

@ Hermit- At WIN32

Download  Memmap | Shoehorn | Wersian |

Serial Port

|GO M1 | Image |C¥suzaku¥imaee bin

Fegion |image ﬂ
[ Forcelocked

20060710 20:29:08: Download START

File : Ci¥suzaku¥imaeebin
Size c 274048
Region : Image
Mode . default
Cam s GO
20060710 20:36:25: Download SOMPLETE
Atmark.
Techno, he.
6-41
6.4.1.3. FPGA Hermit
Hermit FPGA Hermit
Linux bin
FPGA
o fpga-sz***-x x-xxxxxx%xX.bin
e fpga-sz***-sil-x.x-xxxxxxxX.bin
Hermit
e loader-suzaku-microblaze-vx.x.x.bin SZ010 SZ030 SZ130
e loader-suzaku-powerpc-vx.x.x.bin SZ130

[ForceLocked]

[Region] [fpgal [bootloader]

bin
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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
ﬁ TIPS FPGA bin
FPGA  bit bin
bin
bit FFFFFFFFh (00h-44h ) bin
Hermit FPGA FPGA bin
ﬁ TIPS
PC
[ ]
e USB
e Platform Cable USB
SUZAKU BBoot Hermit

FPGA
BBoot Hermit USB
Platform Cable USB Parallel Cable /IV BBoot
Hermit
1. JP1 JP2 Platform Cable USB iMPACT FPGA BBoot(bit )
2. BBoot "s" S Hermit(srec )

( e ' )
3. Platform Cable USB iMPACT FPGA BBoot(bit )
4. BBoot "a" Hermit FPGA
BBoot(bin )
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7.1SE

FPGA SUZAKU ISE(Integrated Software Environment)
ISE Xilinx FPGA GUI Project
Navigator ~ FPGA bit
LED/SW LED(D1) ISE ISE
ISE ISE
ISE

XST)

(BitGen)

(IMPACT)

7-1 ISE

ISES8.11
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7.1. LED
ISE LED/SW LED(D1)
711 LED
LED 180Q 3.3V
FPGA  “Low’ LED "High” LED
+3.3V
A
[ \ 4 4
o3 3 3 3
D4 D3 D2 D1

- ~ ~a ~
1!\n, AN AR Ay
nLE3 | nLE2| nLE1 | nLEO

FPGA
7-2 LED
) i TIPS FPGA
SUZAKU FPGA T/O 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 0.4 2.9 ouT
0.3 IN 0.8 2.0 IN 3.6
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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]
E] ilée; chineﬁgress%:vétﬂigt @@ U TSR AT s
[File] - [New Project]
=3 Sources Jﬁﬁr\apshms | pyLibraries |
Mo flow available.
7-3 Project Navigator
New Project Wizard [Project Location] [...]
C¥suzaku [Project Name] slot_le
[Top-Level Source Typel [HDL] [Next]

r

E Mew Project Wizard — Greate Hew Project

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

)ﬂaﬁ-bme\
zlot_le w0:¥su2aku¥slot_le | E
lot_le )\

Select the Type of Top-Level Source for the Project C¥suzaku

Top—level Source Type:
‘ HOL h -

< Back Mext > Cancel

7-4
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7.2.2.
SUZAKU FPGA SUZAKU [Next]

SZ010 | 7030 | 7130 | 7310
Product Category All
Family Spartan3 Spartan3E Virtex2P
Device X(C35400 | X(C351000 XC3S1200E | XC2VP4
Package FT256 FG320 FG256
Speed 4 5
Synthesis Tool XST(VHDL/Verilog)
Simulator ISE Simulator(VHDL/Verilog)

E MHew Froject Wizard — Dexice Properties

Select the Device and Deszien Flow for the Project

Property Hame Walue

Product Categary all 9 v
Family Spartandk w
Device HCAS1200E > w
Packaee F&E320 w
Speed -4 J L
Top-Level Source Tvpe HOL '
Synthesis Toaol HeT WHDLA erilog) >

Simulator ISE Simulator SWHDL Meriloe) w
Enable Enhanced Design Summary

Enable Mezzaze Filtering ]

Dizplay Incremental Messages ]

e —
’ < Back Lﬂextiz ’ Cancel

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

E Mew Project Wizard — Greate New Source

Create a Mew Source

EEX

(| Mew Source.. [

Source File

Tvpe

Remove

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

command.

Exizting gources can be added on the next page.

[ < Back

” Hext >

I ’ Cancel

[VHDL Module] [File name]

7-6 New Source

top [Next]

E Hew Source Wizard — Select Source Type

#] IP (Coregen & Architecture Wizard)
] Schematic

VHDL Module

|p]WHDL Package
) WHOL Test Bench
| Embedded Processor

File name:

VHDL

top

Location: top
Ci¥zuzakusz ol TE E]

f&dd to project

7-7 VHDL
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[Architecture Name] SUZAKU IMP(implement )
[Next]
E Hew Source Wizard — Define Module Z”E|E|
Entity Mame |top
v _ |
Architecture Mam IMF‘Dq_ IMP |
Port Hame Direction Buz | MSE LSE -
in w []
i w[]
in w [ ]
i w[]
in w [ ]
i w[]
in w [ ]
i v [] 8
i w []
i v [] 3
7-8
VHDL [Finish]

E Hew Source Wizard — Summary |z”§|[z|

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

fdd to Project: Yesz

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

Source Mame: topwvhd

Entity Mame: top
frchitecture Mame: IMP
Fart Definitions:

79
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[Next]

E Hew Project Wizard — Project Summary

[Finish]

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

Project:
Project MName: slot le
Project Path: C:i\suzakulislot le

Top Lewvel S3ource Type: HDL
Device:
Device Family: SpartanskE
Device: xo3isl200e
Packadge: fogizo
Speed: -
Synthesis Tool: ST (VHDL/Verilog)

Sirmulator: IZE Simulator
Enhanced Design 3unmmary: enabled
Heszage Filtering: enabled

Display Incremental Meszages:

Source:
VHDL Module top.wvhd

MNew

[(VHDL/Verilog)

dizabhled

“
e G

7-10

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

¥zuzaku¥slot_le¥slot _le.ise — [Desien Summary]

i File Edit View Project Source Procesz Window Help
DPHI LR EFD ST AR AR XRE v bk ~imE 0D 9 QO
: : badl | = FPGA Desien Summary ~ [Fedo] SLOT_LE Project Status
ourossyfon]] Syrthesis/lmplementatian Y| |5 Desien Overview Project File: zlot_leize Gurrent State: Mew

g

[ 4] Summary Module Name: to 5
i 3 P + Errors:
e o3zl 200e-4fg320 [I0B Properties
ﬁ%tnp - IMP {tapvhd} [ Timing Canstraints
[Pt Benprt

tOp(tOpVhd) Detailed Reports

Target Device: sl 200e-4fg320 + Warnings:
Product Version: ISE, 81.030 + Updated: H 626 00:11:14 2006

rt Name Status Generated Errors Warnings Infos
Translatlon Messages Synthesis Repart
Map Messages Translation Feport
Place and Route Meszages Map Report
Timing Mezsages Place and Route Repaort
Biteen Messages Static Timing Report
Eng Sources | 2 Snapshots | [Py Libraries All Gurrent Messages Biteen Report

@Detai\ed Reports
[ Synthesis Repart

Processzes: DTransIation Repart
[ Add Existing Source D Map Feport
M Create Mew Source [ Place and Route Report
& iew Design Summary [5tatic Timing Report

™ Cus. =} 3+

Project Properties

T2 Synthesize - X5T Enable Enhanced Dezien Summary
. Enable Message Filtering

Td  Implement Design . i [ Display Ihcremental Messsases

T)  Generate Proeramming File Enhanced Design Summary Gontents

E Update Bitstream with Processor Data 1 Show Errors

O Show Warnings

[ Show Failing Constraints

O Show Clock Report

User Constraints

¥ Desien Utilities

< ¥
E'—:c Processes

E Deszign Summary

Started : "Launching Design Swanary™.

Started : "Launching Design Swanary™.

4
7 Gonsole | @Errnrs _&Warnings [pg Find in Files

Redo the previously undone action

7-11
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7.3.
LED LED

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

Eile Edit Yiew Project Source Process Window Help
iDPHS CEBERLD BUAALA B LR X RE v dbm
IBE DD PRLEE| S22 AR OH B . & E 00 s v

I 9 —- Target Devices: ~
Sources for: | Synthesis/Implementation A 10  -- Tool versions:
ﬁslot le 11 —- Description:
= £3xe3s1200e-412320 E T emendenes
[halefstop = TMP o vhd) 221 :: SREnEENEIES
is —- Revision:
16 -- Bevision 0.01 - File Created
17 —- Additional Commments:
13 -
pR=]
20 library IEEE;
21 use IEEE.STD LOGIC_1164.ALL;
22 use IEEE.3TD_LOGIC_ARITH.ALLL:
23 use IEEE.3TD LOGIC UN3IGNED.ALL:
24
Ethources | Srapshiots EL\braries 25 ———- TUncomment the following library declaration if instantiating
-] 26 ———— any Hilinx primitives in this code.
27 ——library UNIZIN;
Proceszes 52 ——uze UNIZIN.VComponents.all:
™  Add Existing Source 20 R
(] Greate Ne.w Source 31 pore
L View Design Summary 32 nLED : out STD_LOGIC
% Desien Utilities 299 K
‘y User Constraints 34 end top;
F-P)  Synthesize - ST 35
c) Implement Design 3a architecture IMP of top is
T2  Generste Prosramming File J7
. . 38 begin
E Update Bitstream with Processor Data 29

40 nLED <= '0';
41

4z end IMP:

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

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

--library UNISIM;

--use UNISIM.VComponents.all;

entity top is

port (
nLEO : out STD LOGIC

)

end top;

PR

A

architecture IMP of top is

begin LED

nLEO <= "0~;
| J

end IMP;

7-12
[File]—[Savel
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7.4. :

ﬂﬂﬂtop — IMP(top.vhd) Synthesize
Synthesize

Synthesize @ AN (]

@ Synthesize

[ Eile Edit View Project Source Process Window Help
DPHP LR EFD BHAALAL(NE £ X 2B v Ew
BEND QLL EE Z2SZ AARR DM B uS=r B [0 ¥
9 -- Target Devices: »~
Sources for: | Synthesis/Implementation v 10 -- Tool wversions:
ﬁslnt e 11 -- Description:
B Eiustwrrmmemn iz -
) 13 —-= D il H
ﬁ%tup—IMF {top.vhd, EPENCENCIES
= Created
13 -
12
Z0 library IEEE:
21 use IEEE.3TD_LOGIC_1164.ALL;
22 use IEEE.3TD_LOGIC ARITH.ALL:
23 use IEEE.STD_LOGIC UNSIGNED.ALL:
24
g Sources | Snapshots IELibrar\es 25 ---- Uncomment the following library declaration if instantiating
to 26 —-——-— any Hilinx primitives in this code.
27 --library UNIZIN;
Processes: 28 ——uge UNIZIM.VComponents.all;
L. z9
[ Add Existing Source . X
30 entity top i=
(] Create Ne.w Source 31 port |
L View Design Summary 32 nLED : out STD_LOGIC
%% Desien Utilities 33 1:
4 no ton:
Synthesize
P2 Generate Programming File
. . 38 hegin
E Update Bitstream with Processor Data ag
40 nLEQD <= '0';
41
4z end IMP;
43
44 —
)
‘qﬁ | 2\ \ >
Froceszes o | | o
B /-gbm R \/
i No path found ~
input arrival time before clock: No path found
aximun output required time after clock: No path found
Maximum combinational path delay: No path found
I WARNING: ProjectMgwt - "C:/suzaku/slot_le/top.ngr” line O duplicate design unit: 'HModule|top’
rocess "Synthesize” completed successfully
v

g Find in Files —

<
Conzole

Ln 32 Gol 17 |CAPS [ NUM |SCREL [WHDL

7-13
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7.5.

Implement Design Translate
1Assign Package Pins Post-Translate

ES Hilinx - ISE - G:¥suzaku¥slot_le¥slot_le.ize — [top.vhdl
Eile Edit Yiew Project Source Process Window Help
DPHS LREFR @UAAAADR 4w BB o bhE v
IBEID QRRL EE Z2ZL AR B KHON B b )X [0 v v
=) -- Target Devices: ~
10 -- Tool wversions:
'@jslnt_le 11 —-— Description:
B £ xcds1200e-4fg320 1; T o
—- Dependencies:
n‘:ﬁtnp - IMP ftop.vhd) i
15 —— Rewvizion:
16 -- Revision 0.01 - File Created
17 —- Additional Comments:
18 -
5 = 19
Eg Sources | mSnapshots EL\brarles 20 library IEEE:
F' 21 use IEEE.STD LOGIC_1164.ALL:
ZE use IEEE.STD LOGIC ARITH.ALL:
FiTEsssEs 23 use IEEE.STD_LOGIC_UNSIGNED.ALL:
[ Add Existing Source 24
[ Create New Source 25 ———— Tncorment the following library declaration if instantiating
& Wiew Design Summary Z6 --—— any Xilinx primitives in this code.
‘y Dezign Utilities 27 --library UNIZIM:
y \ser Constraints zg ——use UNIZIM.VComponents.all;
Synthesize - K3T
& O@I" | t Desi 30 entity top is
=-f2  Implement Desien a1 port [
F 82 Translate az nLEO : out STD_LOGIC
@ Tranzlation Report a3 )
&} Floorplan Desien 34 end top;
ST ate Fost- [ranslate 35
N ™~ Assign Package Pins Post-Translate
2 Place & Route L
(] Generate.Frogramm!ng File a0 ALED <= 100
E Update Bitstream with Processar Data 41
42 end IHF:
43
44 —
b
£ 2| | >
Processes o -
L I, Design Summary | top |
Minirum periocd: Mo path found fad
Minimum input arrival time before clock: No path found
Maxiruum output reguired time after clock: No path found
Maximun combinational path delay: No path found
I WARNING:ProjectMomt - "'C:.-"suzaku,fslat,_leftop.ngr" line 0 duplicate design unit: 'Nodule|top!
Process "Iynthesize™ completed successfully
v
| >
1=l fenenle | @ Evnre & Wi e 25 Find i Filan
ucf [Yes]

Project Mawigator

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

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

If wou select “Mo™ wou will need to create or add an existing UGF to the project
befare running thiz process.
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PACE 7 2-2 7 D1
LED FPGA
7-2 LEO
SZ010
S7030 SZ130 SZ310
nLEO B12 E12 Li6
[File] —[Save] PACE
#E Hilinx PAGE — G:¥suzaku¥slot _le¥top.ucf |:”§|rg|
File Edit Miew [0Bz Areaz  Toole  Window Help
DEE & « &4 LK \|F [ Wt | £ O ELECH @[

Dezign Browse ‘_ 'X. ‘ Device Architecture for xc3s1200e—-4—fe320 |:||E|FX|

+-4 LD Pins
23 Global Logic
Logic

<|| =170 Name|I¢"0 D|rect|on| Loc |Bank | Loc

nLEQ Qutput E12

£ ¥ Package ‘iew b Architecture Yiew / 4| [ » #
7-16 PACE (SZ130 )
£TIPS /O
FPGA /O PACE Design Object List -I/O Pins
10kQ  Pull Up Pull Down (
) High Low 1/0 (SUZAKU 1I/0 3.3V
C-MOS )

B Desien Object List - I/0 Pins

_|I/0 Name|L/0 Direction| Loc | Bank | L/0 Std. | Vref| Veco| Drive Str.| Termination| Slew |Delay| Diff. Type|Pair Hame|Local Clock|
B rLED Ciutprt Ei12 BAMNED [ r
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Project Navigator
“top.ucf”

top.ucf Processes

Text

E Hilinx — ISE — C:¥suzaku¥slot_le¥slot_le.ise — [top.ucf]

autop-IMP(top.vhd)
PACE

top.ucf

Edit Constraints(Text)

[=JIE X

[« File Edit iew Project Source Process MWindow Help
DPHI LB EFD SUANN(AND 40 XRE o a\mm
B DD @ P4 :§=/‘%%ﬂ@ﬂ.u“—bbx 1000 vns v
1 F#PACE: Start of Constraints generated by FPACE
Sources for: | Synthesis/Implementation b 2
ot e 3  HPACE: Start of PACE I/0 Pia LSS ignments
B £ xcas] 200e-4fe320 ; WET "nLED™ LOC = "Eiz"
=
& [hayton _IMP fiop b 6 H#PACE: Ztart of PACE Ares Constraints
&[] topuct ttopuct) 2
=} #PACE: Ztart of PACE Prohibit Constraints
9
10 #PACE: End of Constraints generated by PACE
11
Eng Sources | f@Snapshots IEL\b ]
top_ucf(top.ucf)
Processes
Add Existing Source
D Create Mew Source
=% User Constraints
& Create Timing Gonstraints
ESd Assien F‘ackaga Pins
gints
Q=] Edit Constraints (Text)
Edit Constraints(Text)
£ 3l |z | 5
Processes o -
L I, Design Summary tup ‘Btop |
Started : "Launching ISE Text Editor to edit top.ucf”.
S
Canzale | eErrors _ﬁWarnings g Find in File=
Lh1 Cal1 [CAPS [NUM [SCEL |UCE
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Implement Design

AL AR AW EXBRE o g v
A% % %0E Q. “E))x _TDDD Mins W
7 —— Modules MNawme: top - IMP -~
ources for: | Synthesie/Implementation - 8 -- Project MName:
fﬂjslot le =) -- Target Devices:
= £xcs] 200e-4fe320 13 - ;Dnl versions:
- T :
= [raleytop - IMP flopvhel? gl -=ecTreen
[topuct topuct) 13 -- Dependencies:
14 -
15 -- ERevision:
18 —— Rewizion 0.01 - File Created
N 17 —-- Ldditional Comments:
ENg Sources |w8napshots IEL\brarles -
19
20 library IEEE;
FiTEsssEs 21 use IEEE.STD_LOGIC_1164.ALL:
[ Add Existing Source zz use IEEE.STD LOGIC ARITH.ALL:
[ Create New Source 23 use IEEE.3TD_LOGIC UNSIGHED.ALL;
T Wiew Design Summary 24
‘y Desien Utilities 25 -——— TUncomment the following library declaration if instantiating
y User Constraints 26 ———— any Xilinx primitives in this code.
L a7 ——library UNIZIM:
B -ouse UNISIN. VComponentz.all:
E T Implement Design
@@Translation Repart
g  Floorplan Design 32 nLED : out S10_LOGIC
€2 Generate Post-Translate Simulation Model 33 1
Azzign Package Pins Post-Tranzlate 34 end top:
QM= 2 _ _
{}@Place& Route gg architecture IMP of top is
[&] Generate.Programm!ng File 38 begin
E Update Bitstream with Processor Data 39
40 nLEOD <= '0'; L
41
42 end IHNF;
v
a =
< 21| | >
Processes o -
L I, Design Summary |top |
A
Analysis completed MON Z6 JUN 0:35:4 2006
Generating Report
MNurber of warnings: 0O
Total time: 4 secs
Process "Generate Post-FPlace & Route 3tatic Timing™ completed successfully
v
| »
Canzale | eErrors _ﬁWarnings g Find in File=
Ln & Gol 1 [CAFS [NUM [SCEL [WHDL

7-18
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7.6.

Generate Programming File top.bit FPGA
bit

E Hilinx — ISE — C:¥suzaku¥slot_le¥=slot _le.ise — [top.xhd]
[W) Eile Edit iew Project Source Process MWindow Help
DPHS SR EFRD BUALLNE AR X DR ©o e v
im e Db ¢ @ E AR BEDH D = pE [0 v v
Q -- Target Devices: ol
Sources for: | Synthezis/Tmplementation 10 -- Tool versions:
SIDt_Ie 11 —— Description:
B £ xcis1200e-4fg320 i3 e )
2 [)eEatop - MP fiopvhd) g Ccrenosncies:
[etopuct topuct) T o icion:
16 -- Revision 0.01 - File Created
17 —— Additional Comments:
18 -=
19
ENg Sources | {9 Snapshats " [Py Libraries | 20 likrary IEEE:
21 use IEEE.S3TD LOGIC 1164.ALL;
22 wse IEEE.STD_LOGIC_ARITH.ALL:
Processes 23 wuse IEEE.STD_LOGIC_UNSIGNED.ALL;
[ Add Existing Source 24
[ Create New Source 25 ———— TUncomment the following library declaration if instantiasting
T Wiew Desien Summary 26 ---— any Zilinx primicives in this code.
% Desien Utilities 27 --library UNISIN;
User Corstraints 28 ——use UWIZIM.VComponents.all:
5 29
t}stmhemze_X_ST 30 entity top is
= P 2@mplement Desien 25 port
= @ Translate a2 nLED : out STD LOGIC
[El@Translation Report 33 V: -
&} Floorplan Desien 34 end top:
P2  Generate Post-Translate Simulation Madel 35
fzsign Package Pinz Post-Translate 36 architecture INP of top is
I 2 e
Flace & Route sgin
38
Bitstream with . .
Generate Programming File
44 —
b
— s | >

7-19  bit
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7.7.

FPGA top.bit
7.7.1. JTAG

iMPACT top.bit
iMPACT "
(iMPACT)

iIMPACT

FPGA "6.2.1

Configure Device

iMPACT Project Navigator

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

File Edit Miew Project Source Process lWindow Help
OPHF R 6@ R BAALN (AN LR IXDE @ MEr
BE DD QL = = S AAARDE DS pE 00 v v
9 —-- Target Devices: ~
Sources for: | Synthesis/Implementation v 10 -- Tool versions:
ﬁs\ot le 11 -- Description:
o wele] 200e-4£320 12 T pevendened
—- Dependencies:
& [ralefhstop - MP étopvhd) 2 M B
[Rltopuet topuch) -
16 -- Rewvision 0.01 - File Created
17 —- Additional Comments:
18 -
5 i9
E§ Sources | mSnapshnts IEL\hrarles 20 library IEEE:
21 use IEEE.3TD_LOGIC_1164.ALL:
22 use IEEE.STD_LOGIC_ARITH.ALL:
IFieezsEs 23 use TEEE.STD_LOGIC UNSTIGNED.RALL;
O Add Existing Source 24
[ Create New Source 25 —--- Unconwment the following library declaration if instantiating
T View Design Summary 26 ---- any Zilinx primitives in this code.
W Design Utilities 27 --library UNISIN;
cy User Constraints 28 —-use UMIZIM.Viomponents.all;
29
Synthesize - X3T
# c}@Iy | t Desi 30 entity top is
= Fa@Implement Design - port {
=A@ Translate 3z nLED @ out STD_LOGIC
[E)@Translation Report 33 i :
@l Floorplan Desien 34  end top;
P2 Generate Post-Translate Simulation Mods! 35
fAssien Packaee Pins Post-Translate 36 archirecture INF of top is
Map a7
$17] 38 hbegin
P2 Place & Route o5
= P Generate Prog.ramrr?\ng File ) a0 nLED <= '0':
[E)@Proerammine File Generation Repart 41
o or JTAG File 42
“— Configure Device iMPACT)
bl
< < T 3
Processes ‘ — -
L i Desien Summary | top ‘
L

7-20 iMPACT
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LED(D1)

7-28 LED(D1)

7.7.2.
Xilinx FPGA SRAM

S7Z010, SZ030, SZ130 "6.2.2 LBPlayer2 "
S7130 "6.2.3 SPI Writer "
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7.8.
D1 D2 D3 D4

Generate Programming File Properties

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

[ File Edit Wiew Project Source Process Mindow Help =)
Dﬁﬁlﬁ 2 B E EQ EEIE“L‘E'{ETE“{IAI@ LN EY DD oo phGgmet ¥
VA ABBRR DM B Sz ) [0 e
7 —— Module Name: top - IMP ol
Sources for: | Synthesiz/Implementation v 8 -- Project HName:
'@ﬂslot le 9 -- Target Devices:
= €73 xc3s1 200e-4fg320 13 - E‘:‘Dl VEESi“S:
-- Description:
& [alefiytop - IMP (topvhd) 0 r
[eltopuct topuct? 13 -- Dependencies:
14 -
15 —— Revision:
16 -- ERevision 0.01 - File Created
17 —— Additional Comwments:
Eg Sources |mSnapshots " ELibrarias | 18 ——
19
Z0 library IEEE;
. 21 use IEEE.3TD_LOGIC_1164.ALL:
[ Add Existing Source 2z use IEEE.STD LOGIC ARITH.ALL:
[ Create Mew Source 23 use IEEE.3TD_LOGIC_UNSIGNED.ALLL:
“Wiew Design Summary Z4
‘y Design Utilities 25 ——-- Uncomment the following library declaration if instantiating
y User Canetraints 26 ———- any Xilinx primitives in this code.
c]@SyntheSize —wsT 27 ——library UNISIM:
. 28 ——use THNISIM.VComponents.all;
= c}@lmplement Dezign 20
= P@Translate 30 entity top is
@@Translatiun Report 31 port |
@ Floarplan Dezien 32 nLEQ : out STD_LOGIC
@) Generate Post-Tranzlate Slmulatlon Mode| 33 1
Azzign Pack end top:
hitecture IMP of top is
3 :
Bun
Update Bitztream wnh Processor Data %ri: -
Rerun .
gﬁ Ferun All ’ =
S stop
Open Without Updating | )
b
Processes -
top |
Properties &
leted MON 2Z& JUN D0:35:4 2005 ———————————— p
Generating Report
Nurber of warnings: 0
Total time: 4 secs
Process "Generate Post-Place & Route Static Timing®™ completed successiully
v
| ¥
] Conzale | @Errors ” A\ Warnings ” [gg Find in Files |
Edit the properties for the highliehted process Ln 17 Cal 25 |CAPS | WUM |[SCRL |WHDL

7-21
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[Configuration Options]
[Unused IOB Pins] [Pull Down]
" 7-23 " D2 D3 D4 LED

ES Process Properties |z_\

Category

,m
q. Coriiguration Options J )

Readback Options

Property Name Walue
Contiguration Rats Detault (1) v
Configuration Gk (Gonfiguration Pins) Pull Up ~
Contiguration Pin MO Pull Up v
Contiguration Pin M1 Pull Up v
Contiguration Pin M2 Pull Up -
Contiguration Pin Program Pull Up »
Gontiguration Pin Done Pull Up v
JTAG Pin TCK Pull Up »
JTAG Pin TDI Pull Up v
JTAG Pin TDO Pull Up »
i -
< rused I0B Pins Pull Dowary ) Ra
UserID Code 2 DT —FTr T FFF
Reset DOM if SHUTDOWN & AGHIGH perfarmed [7]
DGCI Update Maode | fs Required v

Property display level | Advanced Default

ok | [ caneel ][ ey [ bR |

+3.3V

+3.3V §

FPGA 2

[Pull Upl D2 D3 D4
SUZAKU SUZAKU RESET
RESET Pull Down Low
High Pull Up Float
D2 D3 D4
top.vhd top.ucf D2 D3 D4

87 ISE



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

7-1 top.vhd

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC _UNSIGNED.ALL;

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

—--library UNISIM;

--use UNISIM.VComponents.all;

entity top is

port (
NnLEO :© out STD LOGIC;

nLE1 : out STD _LOGIC;
nLE2 : out STD _LOGIC;
nLE3 : out STD_LOGIC
)
end top;
architecture IMP of top is
begin
nLEO <= "0";
nLE1 <= "1*;
NnLE2 <= "1°7;
nLE3 <= "17;
end IMP;

7-3
SZ010
97030 S7130 SZ310
nLE1 C12 F12 L15
nLE2 D11 B11 L14
nLE3 E11 All L13
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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 IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD LOGIC_ARITH.ALL;
use IEEE_STD _LOGIC_UNSIGNED.ALL;
- Port port PORT

entity SlOt iS/
Port (

);

end slot;

architecture IMP of slot is

begin

end IMP;
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8.2.
ISE VHDL
81
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(O0) 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( )
begin

end process;

/’ TIPS 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” ”Or”
LED
8.5.1.
LED "T7-2 LED "
"High” FPGA "Low” FPGA

+3.3V
AN

1kQ

FPGA
SW1
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
lel0 —D>— nLEO (1’ (‘)
8-3 not
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8.5.2.2. and
SW1( sw0) SW2 swl D1 le0
8-8 and
IeO <= swO and swl;
sw0 swil le0
0 0 0
sw0 :D_ 0 1 0
swi le0 1 0 0
1 1 1
8-4 and
8.5.2.3. or
SW ( sw0) SW2( swl) D1( 1le0)
8-9 or
Ie0 <= swO or swl;
sw0 swi leO
0 0 0
swO0 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; -- Swi )
nSW1 : in STD LOGIC -- Sw2 )
)
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
--l1e0 <= swO or swl; --or LED
nLEO <= not l1e0; --not
end IMP;
8.5.2.5. not, and, or
8-4 not and or
SZ010
37030 SZ130 SZ310
nLEO B12 E12 L16
nSWO0 Al13 F11 K14
nSW1 B14 C11 K15
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8.6.
1
86
8.6.1. D-FF(D )
D-FF
C L SoTHEAEEELEL
ek [T 1 /11 s
D I i |

| | — - — P
|
1

I S R S S

: ' ROTOYDETT—HREE
RST 7

D-FF
Lk —
R
RST
8-7 D-FF

96 VHDL



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

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
if SYS RST = "1 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.
”ln” ”Out”
8-17 generic

generic (
);
8.7.2.

[Project] — [New Source] I ‘

[Test Bench WaveForml] [File name] [Next]

slot_counter_tb

E Hew Source Wizard — Select Source Type

[F] EMM File

] IP (Coregen & Architecture Wizard)
L1 MEM File

o] Schematic

" | Implementation Conztraints File

T File name:

zlot_counter_th| |

N\
5

Tezt Bench WaveForm
Z&F DOCUREn
Yerilog Modu Location: slot_counter_tb

Werilog Test FixNre

WY WHOL Module |C:¥suzaku¥slnt_cnunter |
WHOL Library

F1WHDL Package Test Bench WaveForm

| WHOL Test Bench

¥|Embedded Processor

= 1

fdd to project

< Back {@D Cancel

8-8

100 VHDL



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

[Next] [Finish] [Initial Length of
Test Bench] 10000 [Finish] [Initial Length of Test Bench]

E Initial Timine and Clock Wizard - Initialize Timing

Mazimum
autput delay

_ Clock —— Clock -

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

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

Global Sienals Initial Leneth of Test Ben“IDDDD ) |ne
[JPRLD GPLD) [ GSR (FPGA)

Titne Scale:

High for Initial: |‘I i} | ris

[] Add fisynchranous Sienal Support

o D

8-9
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Source Source for: [Behavioral Simulation]

”High” ”LOW”
SYS_RST 100ns 500ns

[File] - [Savel

Behavioral Simulation

counter.ise — [elot_counter_th.tbw*]

&fiews Project Source Process Test Bench Simulation Window Help

CODERD REXAE DD AN XBE 96 M@ v

B oG §ACMA) X H B = E 0w

Sources for: nthesiz/Implementation — End Time: 100 500 900 1300 1700 2100 2500
Elﬂslnt_n:nunler “in 10000 ns |ﬂ3 |nS ‘ns " " " "

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

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

¥ count[0:3] i CeS— i

Er§ Sources | &5 Snapshots E Libraries

Hierarchy of =lot_counter_th:
slot counter

£ | ¥

= | EAE R AT S | ¥
Processes Hierarchy - zlot_counter_th.thw o X = o
E_r' el T, Design Summary slnt_cnunter = slot_counter_th
-~
Process "Synthesize®™ completed successfully
Started : "Creating Thw file™.
Compiling vhdl file "C:/suzaku/slot_counter/slot_counter.vhd” in Library work.
Entity <slot_counter: compiled.
Entity <slot_counter> (Architecture <imp>) compiled.
-
| ¥

_ Conzale | @Errors &Wammgs |pg Find in Files

8-10
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8.7.3.
Processes Xilinx ISE Simulator Simulate Behavioral
Model

B Xilinx - ISE - G-¥suzaku¥slot_counter¥slot_counter.ise — [Simulation] [=t

BB File Edit Miew Project Source Process Test Bench Simulation iindow Help

DPHS LR FEFRD EAAALA (D LAY RR o pw &

= VR S R AP CINCR. o - I = e S T O ‘10
»

Sources for | Behavioral Simulation v Now:
'@ﬂs\ot_counter 10100 ns
(= i we3s1200e-41g320 a.l sys_clk 4
= slot_cnunter_tb (zlot_counter_th thw)
UUT - zlot_counter - IMP (zlot_counter.vhd) M sys_rst o
=l @ count[0:3] 1
0 1 5 ¥ 2N count] 1]
A countf1] 1]
M count(z] ]
B countf3] 1

Er§ Sources | ﬁgSnapshots |E Libraries

Processes:

[ Add Existing Source
[ Create New Source
@ Wiew Generated Test Bench As HDL

O Add Test Bench To Projest Simulate Behabioral Model
=% Milinx ISE Simulator

< | 2 & >
Processes _J)) BESim Hierarchy - zlot_counter_th B T
L] g = - ¥ Design Summary =zloi_counter =$\DI_|:DuntEr_lh = Simulation

e
*% Failure:3imulation successful (not a failure). Mo problems detected.
User (VHDL) Code Called Simulation Stop
Simulation stopped when executing process: slot_counter th.vhw:71
on line 108 in file "C:/suzaku/slot_counter/slot_counter_tb.vhu"
1> -
htl | s =
Conzole eEerrs _!_\.Warmngs {96 Find in Files = Sim Conzole - slot_counter_th
8-11
[ _J
9949 9N
sys_clk 17 70
[ _J
NLT: ”
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

“5.3

SUZAKU

IP
BRAM IP (opb_sil0Ou)
( ) 4
? 7 LED
7 927 LED )
1
LED 7 LED
LED 3
LED LED
(91 LED )
LED
\ J S

©)

|OOOOOIOOOOOIOOOOOIOOOOOIOO O

00000000000000000000O0
v v v

9

o0o0o0
000

FPGA

ooooooooooooog/g/oxéoooool
0000000000000 0000000 O‘
ojo o

o

o”“xmem

0000000000000' <O\
00000000O0OOOO

LE| | 7SEG | UARTICONFIG
|OOIOOOO OOOOIOOOOOIOOOOO
000000 00000000000|0 00O

L4 L4 L4

|~
~
|~
~
|~
~|

000
of| &
o[l T
o[l T

©

ol

9-1
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9.1. LED

" LED " LED
LED D1-D2-.D3-D4-D1
SUZAKU 3.6864MHz 115.2kHz
LED
4 19
count(0) 219=524288 ( 7Hz) 70" 717
LED
7’0’7 ”» 1” ”O’, 9 1’7
50:50
count(0) G 1
77177
9.1.1. LED
LED ? 72 LED ?
9.1.2.

top.vhd
[New Source...]

le_seq_blink new Source

top — IMP(top.vhd)

i File Edit YWiew Project

DR EHI LB F

Source Procezz  Window Help

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

B2 AL AN LRI XRE e W&

Add Copy of Source...
Set az Top Module

Shift+ns

Remove Messages

ges
oute Messages

Mowve to Library..
[# Open

Toeele Paths
Properties..

Snapshots

Detalled Reports

[ Synthesis Report

[} Tranzlation Repart

[ Map Report

[} Place and Route Report
[ Static Timine Repart

Processes:
M Add Existing Source
[ Create Mew Source
T View Design Summary

9-2 New Source

Project File:
Module Mame
Target Devict

Product Yers

Report Name
Svntheziz Repo
Tranzlation Rep
Map Feport
Place and Foute
Static Timing R
Eiteen Report
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New Source Wizard [VHDL Module] [File name] le_seq_blink

E Mew Source Wizard — Select Source Type

BMM File
%] TP (Coregen & Architecture Wizard)

Eile name:

leseablik] 4| le_seq_blink

Location:

|O:¥Suzaku¥le_seq_blink | g

[¢]WHOL Package
g VHOL Test Bench
| Embedded Proceszor

Add to project

< Back Mext » l [ Cancel

9-3 New Source

top — IMP(top.vhd) [Add Copy of Source...]

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

i File Edit Wiew Project Source Procesz Window Help

‘DPHS LD EFED BAAEE B AR BB O K
x

T FPGA Design Summary ~
Sourtc.%als far: bslb.fnl:hesisﬂmplementation w @Design Clvaryvien Project File:
E]leseq_nlin [ Summary Woduie

= £ xcids] 200e-4fg 320 Propertiss odule al'l_'IE
patfink — IMP {le_seq blink.vhd) D) Tirmire ints Target Devic
= IMP {op.vhd) ! Product Yersd

Mew Source..

Add Source

Report Mame
Synthesiz Fep

Set az Top Module

Bemove Tranzlation Re
Move to Library... Map Report
[# Qpen Place and Rout
| Toggle Paths Static: Timing A
| =SNG OUrCes mSnapshots IELibrarie: Eroperties... / Biteen Feport
I : [ 5wnthegj nort
Processes: anzlation Report
M Add Existing Source [ Map Report
[ GCreate Mew Source [ Place and Route Report
T View Desien Summary [} Etatic Timine Report =
‘y‘ Dezign Utilities l'_'“:"‘ E.' +
‘y‘ |lzer Constraints Projest Properties ]
) Synthesize - ¥ST E:aE:e r'E"nhanieclI:[iJIn‘asvligmngSummary

9-4
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slot_counter.vhd

[OK] slot_counter.vhd
E Addine Source Files. .
The following allows vou to see the status of the source files being added to the project, and allows wou
to specify the Design Yiew azsociation for zources which are successfully added to the project.
Desien Unit Azzociation
zlot_countervhd
zlot_counter IMP [Synthesiz/Imp + Simulation w
‘“b ’ Cancel l ’ Help
9-5
top.vhd top-IMP(top.vhd) [Set as Top Module]

Sources for: | Synthesis/Implementation

f—j le_zeq_blink
[=- £ wo3g] 200e—4fg 320

top = IMP {top:

['hgl counter 0 - cao &
le_zeq blink 0

Btnp.ucf Ctopc

B Sources | mSnapshnts

Hew Source...
Add Source... Ih=
Add Copy of Source..  Shift+lhs

Ef

Froperties..

Set az Top Module

Bemove
Move to Library...

2h

%

Toeele Paths

Libraries |

9-6
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9.1.2.1. le_seq_blink.vhd
LED
Check Syntax

9-1 LED

le_seq_blink-IMP(le_seq_blink.vhd)

le_seq_blink.vhd

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

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

entity le _seq blink is

Port (

SYS_CLK : in STD_LOGIC; --

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_seq_blink is
signal le_w :
signal le_tim :
signal le_tim _reg :
begin

STD LOGIC_VECTOR(O to 3); --  LED
STD_LOGIC; --  LED
STD_LOGIC; --  LED

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); --

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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9.1.2.2. top.vhd

top.vhd slot_counter led_seq_blink
4 19
LED
4
top-IMP(top.vhd) Synthesize
9-2 LED top.vhd
library IEEE;
use IEEE.STD_LOGIC_1164_ALL;
use IEEE.STD _LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;
entity top is
generic (
C_CNT_WIDTH : integer := 4 -- ( )
- C_CNT_WIDTH : integer := 19 --
)
Port (
SYS_CLK : In STD_LOGIC; --
SYS_RST : in STD LOGIC; --
nLE : out STD LOGIC_VECTOR(O to 3) -- LED
)
end top;

architecture IMP of top is
signal count :
signal le : STD_LOGIC_VECTOR(O to 3); -- LED

component slot_counter

STD_LOGIC_VECTOR(O to C_CNT_WIDTH-1);

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) --

)-

end component;

component le_seq_blink

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 component;
begin

slot_counter_0 : slot_counter
Port map(
SYS CLK => SYS CLK,
SYS RST => SYS RST,
count => count

)
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le seq blink 0O :
Port map(
SYS_CLK => SYS CLK,
SYS RST => SYS_RST,
le_timing => count(0), -—-
le => le

);

nLE <= not le; --

le_seq blink

end IMP;
9.1.2.3.
9-3 component
component
Port (
)
end component;
begin

port map

9-4 port map

Port map (
=>

)
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9.1.3.
LED "8.7 ISE )
Simulator " I
[Project] - [New Source] (Test Bench WaveForm)
le_seq_blink_tb "top"
[Initial Length of Test Bench] 10000ns

=

E Hew Source Wizard — fAssociate Source

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

zlot_counter
le_seq_blink

< Back ” MNext > l ’ Cancel
9-7
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SYS_
Sorces

100ns 500ns

[Sorces for:] [Befavioral Simulation] le_seq_blink_tb

[Simulate Behavioral Model]

le_tim le_tim_reg le_timing le
[Simulation] - [Restart] [Simulation] - [Run All]
LED

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

E\\e Edit View Project Source Processz Test Bench Simulation Window Help
DPHP LREFD SHALAL(HNE LA BE| 0 oM Ekeoe v
BB DD QT &t AL EEQ o b b ) [100000 (vns v

Sources for. | Behawioral Simulation v Now:
ﬁ]\e_seq_blink 10200 ns |D nEl‘v w ZDFD N -‘ﬂﬂﬂlﬂ ﬂSl ‘ EW|QD - |31 a1} I’]SI ! 10‘20
(= £ xc3s1200e-4fe320 @]‘S!"S ok 1
&[] le_seq blink _th (e seq blink th.tbw) =
= [ UUT -~ tap ~ IMP op.vhd N sy_rst o [
Fijslot_sounter 0 - slot_counter - IMP éslot sounter.vhd? N le_tim L [ 1 N
[l le_sq blink 0 - le_seq blink - IMP (e seq blink.vhd) AN le_timing ] 9 | ‘ | |_
B8 Sources ‘ {5 Snapshats |® Libraries e tim_reg y 1—,—‘ | | ‘
B g lef0:3] I G 2 4 [
b [ T4
Hicrarchy of le_seq_blink_tb: -~
= = e 0 5
Msys)st u el 0 ,—|
gicount [0:3] Mer 0 J—|
BHoount_w 03] i
=] ‘\e_seq_blink_ﬂ le_seq blink IMP
Asye olk
Msys;st
v (013 &
aﬂe_hm
al\e_hm_reg v
: = | ‘s | B@i
E-‘_I_‘:Processes ‘ = Einlhictarchyiglletecabinkith % Desien Summary =\e_seq_bllnk_tb tup ‘ =S\mulahon | le_seq_blink
~
#* Failure:Simulation successful (not a failure). MNo problems detected. b
User (VHDL) Code Called Simulation Stop =
~

Gonsole | @Errars |\ Warnines Ipg Find in Files | BB Sim Cansole - le_seq blink tb

Process

9-8
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9.131

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
CLK .
RST
9-9
i:srs LIk 1 }E{ |' 'JHHLI [ { I1ﬂﬂfJ”HH”U“U:ﬂﬂﬂﬂJﬂﬂJI””H[UUU
mllevs_res 0
Uie_tim 0q [ [ I
ANie imiag T N D e e
Mesmeee o 4 [ L [ L [ ]

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

0 0 0 0

0 0 0 1 0
0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0 w
0 1 1 1

1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1

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 -- 71’
le <= le(1 to 3) & le(0); --1bit
end if;
end if;
end if;

end process;

9.1.3.3. &
& bit
9-7 bit
le <= le(1 to 3) & 1e(0);
(1 to 3) 3 to to
downto downto
2 17’
le(1 to 3)
0 0 0 1
le(0) le(1) le(2) le(3)
r__Jfij/////’ﬂ-_____——_§\\\\\\\\\
: 0 0 1 0
- —
le(0) le(1) le(2) le(3) le(0)
9-12 bit
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heve_ck PR/ L e R
& sys_rat 0 J_|
= i le[0:3] | G Y 2 b 4 W8
3 1e(0] 1 3 [
A ieft] ] 3 |
M e[z 0 1 |
M e o 4]
9-13
9.1.4.
4 "top.vhd" 19
Synthesize
9.15.
LED STD_LOGIC_VECTOR(O to n) to
MSB 0 MSB LSB
VHDL

NnLEO nLE<3> nLE1 nLE<2> nLE2 nLE<1> nLE3 nLE<O>

Implement Design

v
nLE3 nLE2 nLE1 nLEO
nLE<0> nLE<1> nLE<2> nLE<3>
MSB LSB
9-14 MSB 0
9-1 LED
SZ010
97030 SZ130 SZ310
SYS CLK T9 U10 C8
SYS RST F5 D3 A8
nLE<0> E11 All L13
nLE<1> D11 B11 Li14
nLE<2> C12 F12 L15
nLE<3> B12 E12 L16
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9.1.6.
Generate Programming File bit
Configure Device(MPACT) iMPACT

LED D1-D2-D3-D4-D1-

D1—D2—D3—D4—D1— - EJER 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 SNETIAR
P37 BS54
MSB | D(0) DQUI5) D(15) MSB
D(1) DQUI4) D(14)
D(.14) DA D(.l)
LSB D(15) DA©) D) LSB
*ESH DQ(15)| e DQ(0)
2o | 45 ...
EorsAIL ° "
SEEIMA0 [ | . 0
By kXL
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”) 9 10_1 9
+3.3V
2 ko
F9
nCODE(0)
E9
nCODE(1)
FPGA A10
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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9.22.7 LED
7 LED A~G
" 9-3 7 LED ( )
A
o
F G B
()
¢ UC
Zanmn\\ 10
D oP
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”
ll9.3 ”»
Ql Q3 7 LED 7 LED
7 LED
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+3.3V

°1 /ZZE
SELO k/

SEL(2)
o e
Y
SEG(7) e T I M Xk
e
SEG1 L?;_" Y A ?{\ ®
SEG(6) QW\'—T‘
T a1 P
SEG(5) — e [ N
FPGA Ny T_K_. . }\
SEG(4) secgl D 14 o D\\ ¢——
SEG(3) —W\,SE—G%—L\K\—. 1 D?; ?
wo e e
SEG(2) R e |
ULN2803
W [T e
SEG(1) sece | 6 14U G\\ ¢ ?
SEG(0) Wiﬁ_ 1 G?; T
DPI' DP?;
J_ LED3 —
= LED1
919 7 LED
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9.2.3.

seg7_decorder
top — IMP(top.vhd)
seg7_decorder.vhd
top-IMP(top.vhd)

9.2.3.1. seg7_decorder.vhd
7 LED
Check Syntax

9-8

top.vhd
[New Source...]

new Source

[Set as Top Module] top.vhd

seg7_decirder-IMP(seg7_decorder.vhd)

7 LED (seg7_decorder.vhd)

library IEEE;

use IEEE.STD_LOGIC_1164_ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity seg7_decorder is
Port (

SEG : out STD_LOGIC VECTOR(O to 7); --7 LED
seg_data : in STD_LOGIC_VECTOR(O to 3) --4bit
)s
end seg7_decorder;
architecture IMP of seg7 decorder 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
when others

" 98

=> SEG <= ""XXXXXXXX'

LED (seg7_decorder.vhd)"

std_logic_vector '0' '1' X' Y U

XOOXOXXX )

9-9

case

case is
when =>
when others
end case;

Il
\Y

9.2.3.3. top.vhd
top.vhd
Synthesize

seg7_decorder

9-10 7 LED

top-IMP(top.vhd)

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
nSEL : out STD_LOGIC VECTOR(O to 2) --7
)
end top;
architecture IMP of top is
signal code : STD LOGIC VECTOR(O to 3); --
signal sel : STD _LOGIC_VECTOR(O to 2); --7

component seg7_decorder
Port (
SEG :
seg_data :

)

end component;

out STD_LOGIC_VECTOR(O to 7); --7

begin
seg7_decorder_0
Port map(
SEG => SEG,
seg_data => code

: seg7_decorder

);
sel <= "001"; --7
nSEL <= not sel;
code <= not nCODE;

LED1

end IMP;

LED
LED

LED

LED

in STD_LOGIC_VECTOR(O to 3) --4bit
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9.2.4.
"8.7 ISE Simulator " .I
S
[Project] — [New Sourcel (Test Bench WaveForm)
seg7_decorder_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 Sulnsl | |2SD| nS| | I4SD| nS| | IESD| nS| | IBSEi nS| | 1|05|U ”9] | ?25? nS| | 1|45|D nS| | 1|65||J nj | ]E
EI R nCODESE] 00 {18 14 % 13 6 12 X 11 10 30 9 e w7 e A8 w4 a3 W2 o I
AN ncoDED O |
AN nCoDEN] O | | | N
ANnCoDERZ] O
#nCODEE 0 e e e E e E
= g SEG[OT] i} { i
= QL nsELDY 0 0 7
E Set Value gl

Enter the desired unsiened decimal wah

¢ Pattern Wizard P

[ 0] 3 ] [ Cancel ]

9-21 Pattern Wizard

& Pattern Wizard
Count Down [

mGLattern Information

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

Radix
() Binary () Decimal () Hexadecimal

Pattern Parameters

Initial Value: Decrement By:

15 H=p5 1 1
15 | i

Terminal Walue: 3 X2 AU} Count Every:
[0} B

@ [ Cancel ] [ Help ]

9-22 Pattern Wizard
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Sorces [Sorces for:] [Befavioral Simulation] seg_7_decorder_tb
Process [Simulate Behavioral Model]

nCODE top.vhd code
code [Simulation]

- [Restart] [Simulation] - [Run All]
7 LED
Decimal

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

B Xilinx - ISE - D:¥mork¥xilinx¥#sce? decorder¥see? decorder.ise — [Simulation]

B® File Edit Miew Project Source Process Test Bench Simulation Window Help =B X

DPEHS GBEEFR BAAALND LR PR oo HEeer ¥ BED0 9 § 4 AL XX @06 p X0 v v
x

V| Now:
o 1 2000 hs ‘Dns 4Tn ann‘ ns 12‘00 150‘0 ns 200
i 5 | | | | | | | | | | | | | | |
S g et —— || = Bnoodena 4o Zoom In
see7_decorder_tb (see? decorder_tb.ibw Z
S Tr— = | Hncodel] 0 \ Zoom Qut
A ncode() 1} Zoom Full View
M neode(2) ] | | ] | Add Measure
2 neode(3) il Add Marker
= B cods(0:3] Delae
=l
Decimsl (Signsd)
e[ 1 S
Aot Decimal (Unsiened)
Mlcodsft] 1 Hexadscimal
I code[Z]
IE3 3| n
| 58 Souwces | gy Snapshots | [Py Libreries T M eodels)
| & - = @ sealo:7]
: B N seqlt]
v of see? decorder_th M seqli]
oo decorder th seg? decorder fb testbench arch
Fncads [04] Hseqlzl
Bzes 07 b | |
Fnsel 2] & seql]
= UL top IMP Msectsl
Fncads [04]
Psee [17] & eale]
AL = seglT]
. nsel(0:2]
ea code[0:3]
1 eor? decorder 0 see? decorder TP
: code 0 seg 00111111
o o _______E | D
Sim Hisrarchy - see_decorder tb
S| W st i Desien Summary | BBise? decordert. | BB} Simulation

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

9-4 LED
SZ010
97030 SZ130 SZ310

nCODE<0> C8 J1 J16

nCODE<1> A9 F9 J15

nCODE<2> Al12 E9 J14

nCODE<3> C10 A10 J13

SEG<0> (05} L5 F15

SEG<1> B5 L6 F16
SEG<2> E6 L4 G13
SEG<3> D6 L3 G14

SEG<4> Cé6 L2 G15

SEG<5> B6 L1 G16

SEG<6> A8 C9 N9

SEG<T7> B8 D9 P9
nSEL<0> D7 K6 H13
nSEL<1> C7 K4 Hi4
nSEL<2> B7 K3 H15

9.2.6.
Generate Programming File bit
Configure DeviceGQMPACT) iMPACT

LED
9-24 LED
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9.3.
3 7 LED
LED
7 LED 7 LED
LED3  LED2  LED1
9-25 7 LED
9.3.1.7 LED
7 LED 919 7 LED ”
9.3.2.
dynamic_ctrl new Source top.vhd

top — IMP(top.vhd)

top-IMP(top.vhd)
slot_counter.vhd seg7_decorder.vhd

top-IMP(top.vhd)

9.3.2.1. dynamic_ctrl.vhd

Check Syntax
9-11

[New Source...]

[Set as Top Module]

[Add Copy of Source...]

dynamic_ctrl.vhd

top.vhd

dynmic_ctrl-IMP(dynamic_ctrl.vhd)

(dynamic_ctrl.vhd)

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

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

entity dynamic_ctrl is

Port (
SYS CLK : in STD _LOGIC; --
SYS RST : in STD LOGIC; --
NSEL : out STD LOGIC VECTOR(O to 2); --7

seg7_timing :

in STD_LOGIC; --

LED
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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;
process(SYS_CLK)

seg7_tim <= seg7_timing and (not seg7_tim_reqg); --

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 iIn3
nSEL <= not sel; --

end IMP;
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9.3.2.2. top.vhd

1kHz 7 LED
top.vhd slot_counter seg7_decorder dynamic_ctrl
top-IMP(top.vhd) Synthesize
9-12 top.vhd

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC _UNSIGNED.ALL;

entity top is
generic (
C_CNT_WIDTH : integer:= 19 --
)
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
);
end top;
architecture IMP of top is
signal seg inl : 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 --
)
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; --

nSEL : 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_decorder
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_0 : 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_ini,
seg_in2 => seg_in2,
seg_in3 => seg_in3,
seg_data => seg_data

)
seg7_decorder_0 : seg7_decorder
Port map(
SEG => SEG,
seg_data => seg_data
)
seg_inl <= "0000"; --0
seg_in2 <= "0001"; --1
seg_in3 <= "0011"; --3
end IMP;
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9.3.3.
"8.7 ISE Simulator "
12
Now:
10200 ns 0ns 2040 4080 ns 5120 8160 ns 1020
i g T o e I e S e T ]
2 sys_clk 1 JUUUUUUUUUUUUUUUUUUU
M =ys_rst 0
B nselln:2] he |:K FhE W 3hE 4 3h3 b FhEi
# 3 seg(0:7] ghar [ 2haF 2ho6 BhiF 8haF
B Blseq in103  4h0 4D

Bisen_in20:3 4
@hseg_in3[0:3]  4h3
[# @i seg_datall:d]  4ha
1 B count(o:1 8] 1ah

9.3.4.

"¥suzaku-starter-kit¥fpga” ”dynamic_ctrl.zip”
Implement Design

9.3.5.
Generate Programming File bit
Configure Device(MPACT) iMPACT

7 LED ”3” ”1” ”O”

CD-ROM
“top.uct”

HAF 39D RATT
HFENEREINET

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
JaYII+0
FHRIER
v v v
(fgg)f'f:ﬁg?éﬁ) YIRIITER PR RE
l e SqTsuER —
oM MER
]
4 + SEY— )
FRIEA A (XST)
* Yy
EDKTHERZITORIE, TRITREED
EEETO>TVIONERLET, AVTIAIT=3Y FIIT—=av ek —
TROGE. 51T3VERETOTND
£C3TY, l
EvhI71Ib
e
A/
TOI5L771
W
l TIWT | --—
IV24¥ab—vay
\_ 4
FIAA
10-1 EDK
EDKS8.1i
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10.1. BSB MicroBlaze
EDK MicroBlaze EDK
BSB(Base System Builder) BSB
BSB Hello SUZAKU
OPB
I-LMB I-OPB
- -
RS232C
BRAM E:EFS MicroBlaze <4 OPBUART €—» ..
D-LMB D-OPB
r— — —p

10-2 Hello SUZAKU
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10.1.1. BSB
Platform Studio Platform Studio "EDK
¥bin¥nt¥_ xps.exe" [ 1-1

[Xilinx] - [Xilinx Platform Studio] - [Xilinx Platform Studio]

[Base System Builder wizard]

[File] - [New Project...]

- Hilinx Platform Studio

Create new or open existing project

(@)Ease Swetem Builder wizard frecommended? |

e
W,

BSE

[OKI

| Browse for More Projects...

Browse installed EDK examples {projectz! here

e ———

(@) Cancel

10-3 BSB

"C:¥suzaku¥sz***¥gystem.xmp

[OKI

wx Greate New XPS Project using BSB Wizard

Mew project
Project file

n(***

%]

|G:fsuzaku;"sz1 I zvstemxmp

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

)

| Browsze ..

Co

10-4 BSB
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Welcome to the Base System Builderd

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

Fleaze begin by zelecting one of the following options:

would like to create a new desien

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

| Bromsze..
e
e (Geo)
S —+.

10-5
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1 [I would like to create a system
for a custom board] [Next]

¢ Base System Builder — Select Board

Select a target development board:

Select board

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

Bioard wendar:

|
Bioard name: | |
Board revision: |

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

Wendor's Website Contact Info

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

Bioard description

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

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

e

e (o )

10-6
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FPGA FPGA SUZAKU
CPU MicroBlaze [Next]

S7010 | $7030 | $7130 | $7310
Product Category All
Family Spartan3 Spartan3E Virtex2P
Device XC38400 | XC3S81000 | XC3S1200E | XC2VP4
Package FT256 FG320 FG256
Speed 4 5
Synthesis Tool XST(VHDL/Verilog)
Simulator ISE Simulator(VHDL/Verilog)

Builder — Select Processor

 Basze System

The board wou selected haz the following FPGA device:
Package:

fe320

Levice:
xedz] 200e

Architecture:

zpartande W w

Select the proceszor wou would like to uze in this desien:

Processzors

ic:ru:uElIa;e

PowerPG

Mot supported
by thiz device

Proceszaor description

bus (OPE.

The MicroBlaze(TM} 32-bit zoft proceszor iz a RISC-based engine with a 32 register
by 32 bit LUT RAaM-bazed Regizter File, with separate instructions for data and
memary access. It supports both on—chip BlackRAM and/ar external memary. Al
peripheralz are implemented on the FPGA fabric and operate off the on-chip peripheral

Speed grade:

v|

~

< Back ( Menct > P Cancel

10-7 FPGA
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MicroBlaze SUZAKU 3.6864MHz Reference clock frequency
3.6864MHz Processor-Bus clock frequence  SUZAKU
51.61MHz ( S7010 )

Reset polarity  Active High No debug
No Cache [Next]

- Base System Builder — Configure MicroBlaze

Micro3laze

Syetem wide zettings

Reference clock frequency: Processor-Bus clock

frequency:
N
(36864 ) | mHz (5161 ) | hHz
\/

Enzure that vour board iz configured for the zpecifed frequency.

Bezet polarity:

Proceszor confieuration
Debue I'F
() On-chip HAY debug module

(3 BMD with 3/ debue stub

0 debug

| Local memory

Data and hetruction:
(Uze BRAM)

|8 KB v

Cache zetup
0 Cache () Enable cache link

[] Enable floating paint unit (EPL

MicraSlaze

< Back i Mext > b Cance|
—

 —

10-8 MicroBlaze
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/0 UART [Add Device]
Add Device 10 Interface Type [UARTI [OK]

«» Base System Builder — Gonfigure 10 Interfaces

Click the " Add Device® button to specify an external memary or ID device that will be on

wour development board.
‘ fdd Device...

——

10 devices

- Add Device

Select an 170 device or external memary that is aon
wour development board

0 tetece T M >

Device: | R5232 W |

‘“' Cance|

< Back ][ Mext > J [ Cancel

10-9 T/O
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UART Baudrate [115200] [Next]

xy Base System Builder — Gonfieure I0 Interfaces

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

waur development board.
Add Device..

IO devices
RS2z
Beripheral |OFB UARTLITE v/
Mum Data Bits:
Baudrate:
Farity Twpe: QoD b
[] Use Parity | 115200

[] Usze interrupt

e
e (oo )
~— "

10-10 I/O
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[Next]

x Base System Builder - Add Internal Peripherals

Add other peripherals that do not interact with off-chip components. Use the
“Bdd Peripheral” button to select from the list of available peripherals.
If you do not wish to add any non-I0 peripherals, click the * Next™ buttan.
#£dd Peripheral...
Feripheralz
D ——
e e )
_b'

10-11
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[Next]

¢ Base System Builder — Software Setup

Devicez to uze az standard input and standard output

STDOUT: | R5232 w

Gample application zelection

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

] Memary test

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

[ ] Peripheral selftest

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

e

B (o ) [

10-12
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[Generate]

¢ Base System Builder — System Created

Below iz 3 summary of the svetem you have created. Pleaze review the information below, If
it iz carrect, hit <Generate’ to enter the infarmation into the XPS data base and generate the
zystem files. Otherwize return to the previous page to make corrections.

Procezzor: Microblaze

Swztem clock frequency: 51609600 MHz
Debue interface: Mo Debue

On Chip Memory : 8 KB

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

LMB Bus : LMB_ Y10 Inct. name: ilmb Attached Components:
Gore Name Ingtance Mame Bagze Addr High Addr
Imb_bram_if_chtlr ilmb_cntlr Q00000000 (=00001FFF

LMB Bus : LMB_ Y10 Inst. name: dimb Attached Components:
Core Hame Instance Hame Baze Addr High Addr
Imb_bram_if_cnitlr dimb_cntlr 00000000 (00001 FFF

OFB Bus : OPB_ Y20 Inst. name: mb_ophk Attached Components:

Core Name Instance Mame Base Addr High Addr
opb_uartlite R5232 (40600000 Ox4060FFFF
o o0

R =)

10-13
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[Finish]

Baze Gystem Builder — Finish

The Baze Svstem Builder has successfully generated wour
embedded zystem!

Click the Finizh button to return to XPS to compile wour
hardmare zystem and software
applicatian.

i¥zuzakudsz 0¥ svstem mhs
Ci¥zuzaku¥sz] I¥data¥syste muct
Ci¥zuzaku¥sz] I¥etc¥ast_runtime.opt
Ci¥zuzaku¥zz1 I0¥etc¥download.cmd
Ci¥zuzaku¥sz] A¥zvstemmes
Ci¥zuzaku¥zz] A¥zvstemxmp

Save settings file:
Cr¥zuzaku¥sz130¥systembsb

The settings file containg all the user's selections and inputs in the wizard zession, Tt
can be loaded in a future wizard session.

e
<Eau:ks Finish )| cancel

10-14
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[Start using Platform Studio] [OK]

The Hext Step

What would you like to do next?

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

() Edit the test application generated by BSB

(%) iStart uzine Platform Studio )

e —
[] Remember my zelection and don't show this again 1‘
5 [y

10-15 XPS

i Rilinx Platform Studio - G:/suzaku/sz]130/system.xmp — [System Assembly Yiewl]

File Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help
T mEIORIDFAEHL O oy RRA:RMBEREE S
e B T My EEN 2D X

‘B

B

DB I

i Filters

IF Gatalog | Praject | Applications

6 (&) Buz Interface (O) Ports () Addresses  |Bje Gonnection Filters

OLL
Software Projects PMM |Name Buz Connection | IP Twpe TP ‘erszion
(£]Add Software Application Project.. .B -B -B Qmicrohlaze_D microblaze 400b
%Default: microblaze 0_bootloop J il It 10 1.00.2
?Default: micraoblaze_0_xmdsztub dlmb Imb 10 s
ERAH T <& mb_opb opb_»20 110
<@dlmb_cntl Imb_bram_if_cntlr 1000
silmb_chtlr Imb_bram_if_cntlr 1006
sRS282 oph_uartlite 1000
<&|mb_bram bram_block 1.00.a
«dom_ dom_module 100.a

[Flatform Studia] | [ System Assembly View

< |

: _Output |Warnings ” Errors |

10-16 XPS
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10.1.2. XPS “
(DCM) SUZAKU 3.6864MHz 14 51.6096MHz
CLKO CLKFB ﬂ
CLKFX
Ports dem_ O CLKO CLKFB
Net E2 [No Connectionl]
No Connection Tips

& Filters
) () Buzs hterface Ports ) Addresses [%v Filters (Applied) ”ﬂ,ﬁ, Add External Port ‘
Mame Me: Direction | Clazs  Senszitivity | Range | Frequency | Reset Pol IP Type IP Version
s microblaze 0 microblaze 40056
»ilmb Ports Imb_w10 1002
sad|mb Imb_w10 1005
<@mb_oph oph_vZ0 110c
&d|mb_cntle Imb_bram_if_cntlr 1.00b
ailmb_cntl lmb_bram_if_cntle 1000
P R5232 opb_uart|ite 1000
«@|mb_bram bram_block. 1005
(=) wgedcm 0 dom_module 100a

RST het_end I

CLKIM dem clk s I GLK

CLKFB

PSEM o Lonnection I

PSINGDEG Mo Connection I

PSGLK Mo Connection I
DSSEN 0 Ciobbection

CLED Mo Connection O
CLESD Mo Connection O
CLE180 Mo Connection O
CLEZ7T0 Mo Connection O
CLEDY Mo Connection O
CLEZ¥ Mo Connection O
CLE2¥180 Mo Connection O
CGLEF= avz_clk_s 0]
CGLEFX180 Mo Connection O
STATUS Mo Connection O
LOGKED dem O lock O
PFSDOMNE Mo Connection O

|

No Connection

GLE
GLE
GLE
GLE
GLE
GLE
GLE
GLE
GLE
[70]

10-17 DCM
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/I TIPS DCM

DCM (DLL) (DFS) (Phase Shifter)
4
DLL
2 1/4
DFS 2
Phase Shifter CLKIN
DCM
DCM
DLL
CLK90
CLKIN CLK180 DLL
Delay memsd Output CLK270
CLK2X
CLKFB CLK2X180
CLKDV
CLKFX
CLKIN DFS DFS
CLKFX180
10-18 DCM
3.6864MHz 14 51.6096MHz DFS DLL DFS CLKIN
CLKO DLL
DLL 3.6864MHz

CLKO CLKFB No Connection

10-1
SZ010 | S7030 S7130 S7310
DLL(MHz) 18~280 5~200 24~180
DFS(MH?z) 1~280 0.2~333 1~210
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Project UCF File: data/system.ucf
sys_clk_pin sys_rst_pin fpga_0_RS232_RX_pin fpga 0_RS232_TX pin
[File] - [Savel]
10-2 (system.ucf)
SZ010
S7030 SZ130 SZ310
sys_clk_pin T9 U10 C8
sys_rst_pin F5 D3 A8
fpga_0_RS232_RX_pin E2 C12 C10
fpga_0_RS232_TX_pin E4 Al13 C9

w Xilinx Platform Studio — G:¥suzaku¥sz130¥system.xmp — {data/system.ucf) - [system.ucf] [Z”E|g|

File Edit \iew Project Hardware Software Device Configuration Debug Simulation Window Help =[] %]
A DOR:DPHL Mo RRNRBEOR AR A RS
MR IERXR BRIEEIEE Z2 22 4% %% 0N

o

IP Catalog  Project

roject Information Area r
## This system.ucf file is generated by Base System Builder
#i# settings in the selected Xilinx Board Definition file. P
## user constraints to this file hased on customer design s

pplications

Platform

= Project Files
MHS File: svstem.mhs
W e -

UGF File: data/svstemuct

iMF ommand il etc/download.cmd
Implementation Options File: ete/fast_runtim
Eitgen Options File: ete/biteenut

= Project Options

Device: xcds1 200efe320-4

-] oonob W

Net sys_clk pin LOC=T10;

Net sys_rst_pin LOC=D3;

=l ## System level constraints

10 Net sys_clk pin TNM NET = sys_clk ping

11 TIMEZPEC T3 _sys_clk pin = PERIOD sys_clk pin 271267 ps;
1z Net sys_rst_pin TIG:

" 13

Netlist: TDDL_BVE| 14 ## IO Devices constraints
Implementation: XPS 15

H_DL: WHDL 16  #### Module R3Z3Z constraints
Sim Model: BEHAVIORAL 17

= Reference Files
Log Files
Synthesiz Report Files

13 # MNet fpga 0 RS232_req to_send pin LOC=;
19 Net fpga 0 RS232_RE pin LOC=C12:
20 HNet fpgs O R3232 T pin LOC=A13;

Net sys clk pin LOC=U10;

Net sys rst pin LOC=D3;

## 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;
Net fpga 0 RS232 TX pin LOC=A13;

10-19 SZ130 (system.ucf)
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10.1.3. XPS
Hello SUZAKU
Application

Add Software Application Project

[OK]

Add Software Application Project
Project Name

hello-suzaku

iRRIE £

Praject Information frea b 4

| IP Catalog || Project@pplications >

Bea X W o iunde X

Software Project;

Add Software Application Project

- microblaze_ 1 bootloop
: mDefault: microblaze_0_xmdstub

T e S LR

1 F:3:3:3 4 F:3:3:3:3:4 3558
2 ## This system.ucf file is generated by Base System Build
3

## settings in the selected Zilinx Board Definition file.

Add Software Application Project

7 INet sv3 clk pin LOC=U102

g w Add Software Application Project r§|
12 Praject Nare hello-zuzakyl >%
1z Mote: Project Mame cannot have spaces.
13 Processar | microblaze 0 v
14 = = <
ic [] Praoject is an ELF-only Fraject
16 Choose an ELF file.
17
15 | | Browse..
13 The ELF file iz assumed to be generated outside KPS
z20
21
22

-

C ok [ owent |
<

[Platfarm Studia] || [ESystem Assembly VWiew] | [ svstemuct |

|

10-20 hello-suzaku
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Project: hello-suzaku

hello-suzaku

Add New files

Sources

[ Compiler Opt
- Bources

File Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help (=1 =]
BB ODORIDPEHS DO RRMIRBER A%
P e A T G oiun 2R iR XK
FIBRIEEZEEE ZC2 22 4% %800
Project Information Area x 1 HEHBHGHBHRAHERRRAHEERE #E:
IF Catalog || Project | Applications L z ## This system.ucf file is generated by Base System Build
Soft Proiect 3 fi# sectings in the selected Hilinx Board Definition file.
EU SRR o : 4 ## user constraints to this file based on customer design
e Add Software Application Project.. 5 HHHHEE SRR R H4:
Default: microblaze 0 bootloop 5
2 7 MNet sys_clk pin LOC=U10;
P ) g Net sys_rst_pin LOC=D3;
# Proceszor: microblaze 0 9 ## System level constraints
- Executable: C¥suzakubisz1 204 10 MNet sys_clk pin TNMN _NET = sys_clk_pin;

- Headers
BiR{EE v b
G
TADEF
¥4 BEaA b

< 7 Jupa-5
x
4 A pub-4
= =\
= e N mait, ;i d By j
o
ﬁ il el ZrA L OFEER T !EOH Sources (ko otk oppboo¥ canl | Fel | 1
& | Qutput | Miarn e |

10-21 main.c
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Sources main.c Hello SUZAKU
[File] - [Save]
Project : hello-suzaku Mark to Initialize BRAMs
Project : hello-suzaku W

hello-led

- Xilinx Platform Studio — G:/suzaku/sz130/system.xmp — (G:/suzaku/sz130/hello—suzaku/main.c) - [.

Eil= Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help

2B DORIDPHLS AR EF v Y PRENIRBEOR ME R

A% 2% %0 H

LB

1) I

IF Catalog

,—x“5

Praject | Applications

Software Projects
[c]Add Saftware Application Fraject..
m‘Default: microblaze_0_bootloop
B Default: microblaze_0_xmdstub

@I ‘roject: hello—suzaku
= Processor: microblaze O

Executable: G¥suzakuig:
Compiler Options

f= L, BN S N

(=) Sources Clean Project
Cirzuzaku/zz130/hel Delete Project..
Headers

Make Project hactive
Gienerate Linker Script.

#include <stdio.hs>
int maini)
{
print ("Hello SUZAET c4Yyn™;

BRAM

#include <stdio.h>
int main()
{
print("Hello SUZAKU¥r¥n");

10-22 Hello SUZAKU

(main.c)
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10.1.4.
[Device Configuration] - [Update Bitstream]it bit

¢ Xilinx Platform Studio - C:¥suzaku¥sz1?Z - [System Asse.-hly Viewl] E]rﬂlﬁ‘
b File Edit View Project Hardware Softwa pulation Window Help =& =]

im B Mok BB O RS P R4
iy 2m @iﬁ“lr‘f t:séé b % 0

erface (O Porte (O Addresses | By Gonnection Filters

[Device Configuration] - [Update Bitstream]

TP Gatalog \
" Platfarvtl :

10-23 bit

||5.2 n
SUZAKU JP2 SUZAKU CON7
LED/SW CON7
LED/SW CON6 AC 5V

O 0000000000000000000 0O O

000000000000 0000000O0O0O

LED | SW | R-SW 7SEG UART|CONFIG
©000000000000000000[000
L’OOOOOOOOOOOOOOODOO 0 O

——<L

= sl o) [ 2

10-24

-

|||
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[Device Configuration] - [Download Bitstream]as
iMPACT FPGA  bit

COMI1 - Tera Term VT M=
File Edit Setup Control iindow  Help
Hello SUZAKU ~
b
2l 4
10-25
MicroBlaze EDK
SUZAKU SUZAKU
iTIPS bit
bit
bit bitgen.ut -g StartUpCLK:JTAGCLK

StartUpClk:CCLK

g Xilinx Platform Studio - G:fsuzaku/sz130/system xmp — {etc/biteen ut) — [biteen ut*]

[t File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help
2 ODORNIDPFAEHL DN Dl PRA:RUBER ME % :F
nrdr K IBR L EEE S ZEL AR IH

Project Information Area -g CclkPin:PULLUP

D -g TdoPin:PULLNCNE

1

2

3 —¢f M1Pin:PULLDOW
4 —g DonePin:PULLUFP
5

&

o

g

pplications IP Cataloe

Platform
= Project Files
MHS File: svstem mhs
MSS File: avstem.mss

fi-g StartUpClk: ITAGCLE
-g StartUpClk:CCLE
IUCF File: datassystemucf

g MOPin:PULLUP
MPACT G d File: etc/domnloadcmd g MZPin:FULLTE
| O T Man! HE: etcydownioad.cm . .
Implementati j jle: eto/fast runti .7 PngPln'PULLUP #_g StartUpCIk:JTAGCLK
£ B 10 -g TockPin:PULLUP
-g StartUpCIlk:CCLK

11 -g TdiPin:PULLTP

iteen Options File: etc/biteenut

& Project Oplions 12  -g TwsPin:PULLUP
Device: weds1200efg320-4 13 -4 LCK cycle:NoUait

Metlist: Toplevel 14 -g Security:NCHE
Implamentation: XP3 15 @

—=m
HOL: WHDL

. 16 -g Persist:No
Sim Model: BEHAVIORAL =

10-26 bitgen.ut

Hello

g
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10.2. SUZAKU

SUZAKU
CD-ROM  "¥suzaku¥fpga_proj¥x.x¥sz***¥gz***-xxxxxxxx.z1p”
?C:¥suzaku” ?Ci¥suzaku¥sz***-xxxxxxxx”’
”Xps_proj.xmp” Platform Studio SUZAKU
Platform Studio "EDK ¥bin¥nt¥_xps.exe" [ 151

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

s Xilinx Platform Studio - G:fsuzaku/sz130 — [System Assembly Yiewl]

[th Eile Edit Yiew Project Hardware Software Device Configuration Debue Simulation Window Help

" BEIDORN:DPFPEA IR0 2EMNRBEOR EEAS Feed B d m EX

@ @ Bus Interface (O Ports () Addresses %vaiection Filters

Hame Bus Connection | [P Twpe IF “Werzion
s@microblaze | micrablaze
sa»d_opb_w20 opb_w20

@i Imb 10 Imb_+10

<»d_Imb_«10 Imb_w10

s@zdram_controller mch_opb_sdram  1.00.a
@conzole_uart opb_uartlite 1.00b
@azystem_timer opb_timer 100k
sd_|mb_bram_if_cntl Imb_brawm_if_cntlr 100k
«@i_Imb_bram_if_cntlr Imb_bram_if_entlr 1.00b
s@zystem_intc opb_inte 100

IP Catalog

Project |P|pp|ications |

Software Projects
[c1Add Software Application Project..
%?‘Default: microblaze_i_bootloop
m‘Default: microblaze_i_xmdsztub
=-[WFroject: BBoot
= Procezsor: microblaze i
Generated Header: microblaze_i/include/xparametersh
Executable: C¥suzaku¥sz130-20061114%microblaze_#¥codede
= Gompiler Optionz
Linker Script:
Maode: EXECGUTAELE

: s@system_memeaon opb_emo 2004
Stack Slze: s@oph_gpio 0 opb_gpio 301hb
Heap Size: s zpi_flash opb_=pi 100e
= Sources _ sled epio opb_epio 201k
Ci¥zuzakudsz] 30-2006111 d¥code¥ medium.c \ <@opb _epio 1 oph_epio A0k

Ch¥¥suzaku¥zz130-2006111 4¥code¥spic \
Crf¥zuzaku¥sz] 30-2006111 4¥code¥erece

Ci¥suzakudsz] 30-2006111 d¥code¥ main.c
Cif¥suzaku¥sz130-2006111 4¥code¥flashe

s@bram_block 0 bram_block 1.00a
<& memcon_bus_split util buz_split 1.00.a
edom_14_multi dom_module 1004

o] B B ] B ] ]

s@dom_sdram_fb dom_module 1.00a
&-Headers <sutil bus_split 0 utilbus split 1.0,
cojeimedlum.hh <reset_cont 0 rezet_cont
code¥memmap.l
code¥spih

code¥srech
code¥versionh
code¥flazhh
code¥microblazeh
code¥powerpo.h

A
w

[0 System Assembly Viewl

< | 2
Output Warnings Errors

10-27 XPS
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10.2.1. SZ010, SZ030

10-28 SZ010 SZ030

EDK

OLL @ Filters
PMM o (3 Bushterface (O Ports () Addresses ['Ei‘lvGunneu:tiDn Filters
585 MName Bug Gonnection | Direction | IP Twpe IP Verzion
L L L F- @ mictoblaze_i microblaze 400.a
§-%xd_oph w200 opb_ w20 110z
g &i_|mb 10 Imb_ 10 1.00.a
3 «d_|Imb_ w10 Imb 10 1.00.a
® 3 wavztem_timer opb_timer 1.00k
L 3 «d_|mb_bram_if_crtlr Imb_brar_if_ cntlr 1.006
: .J_ 3 «@i_lmb_bram_if_cntlr Imb_brar_if_cntlr 1.00k0
- F- sconzole_vart opb_uartlite 1.00b
5 ssvstem_intc opb_intc 1.00.c
5 sazdram_caontroller opb_sdram
H- sdsystem_memoon opb_eme
5 «sopb_epio 0 opb_gpio EX
5« led gpio opb_gpio 3k
3 wrdom_ 14 _multi dem_module 100.a
5 «bram_block 0 bram_hlock. 100.a
4 «buz_zelect = (0 bus_zelect = 1.00.a
Legend
O Master () Slave Master/Slave Target < Initiator () Connected () Unconnected

BUS

BRAM \/E

3.6864MHz

R L DCM

51.6096MHz

OPB

I-LMB 1-OPB

MicroBlaze

Selector

OPB SDRAM
Controller

Selector

OPB EMC

D-LMB D-OPB

OPB Timer

OPB UART
lite

OPB Interrupt
Controller

OPB GPIO

OPB GPIO

>

>

¥ SDRAM
10-29 SZ010 SZ030

SDRAM

LAN

RS232C

LED
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10.2.2. SZ130
OLL & Filters
PMM o (& Buslhterface O Ports (O Addresses |'EjeConnection Filters
BBB -
Mame Buz Connection | Direction | IP Twpe IP Yersion
#- < microblaze_i mictoblaze 4.00.a
§- <@#d_opb_+20 opb_v20 110
4 5 wi_Imb_w10 Imb_v10 1.00.a
- <@#d_|mb_+10 Imb_10 100.a
4 wzdram_contraller mch_opb_sdram  1.00.a
= Py 3 «#conzole_uart ophb_uartlite 100b
3] aayatem_timer opb_timer 1.00k
3 «@d_|mb_bram_if_cnitlr Imb_bram_if_cntlr 1.00b
: - <i_lmb_bram_if _cntle Imb_bram_if_crtlr 1.000
3 savatem_intc opb_intc 1.00:
3] wzvetem_memoon opb_emc 200.a
3 ~s*0pb_gpio 0 opb_gpio 30k
4 «@debue_mdm opb_mdm 200.a
3 <#=pi_flazh opb_zpi 1.00d
4 < l=d_epio opb_epio amhb
4 ~bram_block 0 bram_block 1.00.a
4 <@ memcon_buz_split util_bus_zplit 1.00.a
#- ~dom_14_multi dom_module 1.00a
4 =dcm_sdram_fb dem_module 100.a
#- =util_buz_split 0 util_bus_split 1.00a
Legend
[ ™aster ) Slave Master/Slave Target < Initiator {0 Connected )} Unconnected
10-30 SZ130 EDK
OPB
MCH OPB
- — SDRAM -t P SDRAM
I-LMB I-OPB Controller
- SDRAM
BRAM El‘yFS MicroBlaze ¢—>»| OPBEMC |@—» LAN
D-LMB D-OPB
<] opBSP [ 1™ S
-<¢—p»| OPB Timer
OPB UART RS232C
lite
OPB Interrupt
Controller
3.6864MHz 51.6096MHz
s DCM
<¢—p| OPB GPIO |— >
DCM
| > | l¢—p| OPBGPIO |e—T> LED

| v

SDRAM
10-31 SZ130
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10.2.3. SZ310
0 @ Filters
P = (® Bus Interface () Ports () Addresses ['EvannnectiDn Filters
B .
Mame Buz Gonnection | Direction  IP Twpe IP Yerzion
£
£
— +- s@opb 0 opb w20 1.10c
- #- s plbZoph plbZopb_bridee 101.a
£
£
£
£
#- s@conzole_uart opb_uartlite 1.00k
H- s avatem_intc opb_inte 1.00c
+- s@opb_epic 0 opb_epio a0lb
+- s led_epio opb_epio a0lb
+- < tagppo itagppc_chitle 1.00b
+- wBproc_gyzreset proc_zws_peset 1.00.a
+- swbram bram _block 1002
— i
' |- sdom_18_multi dom_module 1.00.a
—|- sadom_d_multi dom_module 1.00.a
- wbuz_select v 0 buz_select v 1.00.a
|- =@ util_vector_logic 0 util_vector_logic  1.00a
Legend
[ Master () Slave Master/Slave Target < Initiator {O) Connected ) Unconnected
10-32 SZ310 EDK
PLB
PLB SDRAM SDRAM
. Controller . I3y REY
I-PLB g g LANJY FA—35
© ©
n n
PPC405 ——p] PLB EMC
MMU
ICACHE 16KB
DCACHE 16KB
U D-PLB |«¢——p{ BRAM
OPB
OPB UART RS232C
265.4208MHz - lite T suv-i
PLB2
DCM — —
OPB OPB Interrupt
A Controller
3.6864MHz 66.3552MHz
T P > EHE— kI
l«¢—p| OPB GPIO |-g—
o > UorvPUEsh
l«—»| oPBGPIO |@—> l_ﬁ_ism_”’
SDRAM
\J
10-33 SZ310
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10.2.4.IP
SUZAKU FPGA SUZAKU FPGA
GPIO IP
10.2.4.1. (microblaze, PPC405)
SZ010,SZ030,SZ130 MicroBlaze SZ310 PowerPC
MicroBlaze 32bitRISC
32bit
32 32bit
MMU
OPB(CoreConnect)
PowerPC 32bitRISC
32bit
32 32bit
MMU
PLB(CoreConnect)
10.2.4.2. (Imb_v10, opb_v20, plb_v34)
SZ010,S7030,SZ130 LMB OPB LMB  MicroBlaze BRAM
OPB IP
SZ310 PLB OPB PLB PowerPC BRAM SDRAM Controller
EMC OPB 1P
OPB PLB
10.2.4.3. FPGA BRAM (bram_block)
FPGA BRAM SZ010,SZ030,SZ130
8 Byte  SZ310 16kByte
RAM FIFO
BRAM FPGA SUZAKU BRAM
BBoot("11.4.7 BBoot " ) BBoot
Hermit Linux SZ010,SZ030,SZ130 32Byte SZ310
BRAM SZ010,S7030,SZ130 Imb_bram_if entlr SZ310
plb_bram_if cntlr
10.2.4.4. (opb_emc, opb_sdram, mch_opb_sdram, plb_emc, plb_sdram)
SZ010,SZ030,SZ130 OPB EMC OPB SDRAM SZ310
PLB EMC PLB SDRAM OPB EMC PLB EMC LAN

OPB SDRAM PLB SDRAM SDRAM
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10.2.4.5. (opb_intc)

OPB Interrupt Controller 32

/ / /
1P
S7Z010 SZ030 SZ130 OPB TIMER OPB UART Lite LAN
3 S7310 OPB TIMER 2
10.2.4.6. (opb_timer)
S7010,S7030,SZ130 OPB TIMER  SZ310 PowerPC

10.2.4.7. (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
10.2.4.8. GPIO (opb_gpio)
D1 D3 LED GPIO
10.2.4.9. (decm_module)
S7010,SZ030,57130 SUZAKU 3.6864MHz DCM 14 51.6096MH
SDRAM MicroBlaze SZ310 SUZAKU 3.6864MHz DCM
18 66.3552MHz SDRAM 4 265.4208MHz
PowerPC
10.2.4.10. SPI (opb_spi)
SZ130 FPGA (Spartan-3E) SPI SPI SPI
OPB SPI
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10.2.4.11. (plb2opb_bridge)
SZ310 OPB PLB OPB 1P
BaseAddress HighAddress BaseAddress
0xFOF00000 HighAddress O0xFOFFFFFF C_RNGO_BASEADDR
C_RNGO_HIGHADDR 1P
PLB OPB

0x00000000

OXFFFFFFFF

C_RNGO_BASEADDRTER E

C_RNGO_HIGHADDRTER 5

——

0xFOF00000
opb_gpio
PLB20OPB_Bridge :
opb_uartlite
PLBEOPB®) @@
BELETD opb_intc
OxFOFFFFFF

——

|:| EB(EPowerPCh B 7Dt AT RE$E 1L

10-34
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10.3. GPIO
ISE LED(D1) EDK LED
10.3.1. GPIO
SUZAKU GPIO LED D1
GPIO OPB GPIO LED
?C¥suzaku” ’sz***-add_uart_gpio”

"C¥suzaku¥sz***-add_uart_gpio¥xps_proj.xmp”

OPB
- P
®
® > SUZAKU 33V
L
- P
S
S
<—p| OPB GPIO

10-35 GPIO LED
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10.3.2.

Project Project Files - MHS File: xps_proj.mhs

10.3.2.1. IP

1P IP Catalog IP Catalog EDK 1P
1P 1P
General Purpose 10 opb_gpio Add IP

opb_gpio

Xilinx Platform Studio — G:/suzaku/sz1300 - [System Assembly Viewl ] | ||D|f'5_<|
(i File Edit Wiew Project Hardware Software Device Confieuration Debue  Simulation Window Help =&
‘DR EL AN vy RRM REBER RS DA Re ma HX B
PE EEBB DN

t e OLL @ Filters
PMM g Bus hterface Parts fddresses | Byw Gonnection Filters

Project Applications EB B |(3 ® (@] O : : %V .
& Eus Gonnection | Direction [P Type IP Werzion
L) : microblaze 400
Mame Werzion Opb—gplo opb_v20 110c
Analog Imb_10 1.00a

Bus Imb_v10 100a

Buz Bridee Add IP meh_opb_sdram  1.00.a
Cilock Contral opb_uartlite 1000
Cammunication High-Speed opb_timer 1005

Communication Low-Speed T1 1 «@d_|mb_bram_if cntl Imb_bram_if_cntle 1000
Debue L d i_lmb_bram _if_cntle Imb_bram_if entlr 1.006
oMa s@zysiem_intc .
=G @systemmemcol [P Opb gpio 1

). egoph_gpio 0 - -
§- <debug_mdm opb_mdm 2002
Wiew MPD §-<»zpi_flash opb_spi 1.004d
Me Wiew IP Modifications (Chanee : il opb_epio 3018
PG View POF Datashest >opb_epio 1 opb_gpio 301b
Peripheral Contre S ablasloo2 bram_block. 1.00a

Pracessor s#memcon_bus_split util bus_split 1.00a
Reset Control sardom_T4_multi dem_module 1.00a
Timer «»dom_sdram_fb dem_maodule 1.00.a
Utility sutil_bus_split 0 util_bus_split 1.00a

Legend
[ Master () Slave = Master/Slave Target < Initiator (O Connected () Unconnected
< | 51| @ System Assembly.. | BLOGK DIAGRAM

(Console Log)
Assigned Driver gpio Z.0l.a for instance opb_gpio_1
opb_gpio_1 has been added to the project

a ¥
Output ‘ Warnings Errars
R-SETENALE ]

10-36 opb_gpio
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10.3.2.2. OPB
OPB GPIO OPB  MicroBlaze
Bus Interface opb_gpio_1 c._. e
OPB GPIO

linx Platform Studio — G:fsuzakufsz130 - [System Assembly Viewl]

[is File Edit View Project Hardware Software Device Configuration Debug  Simulati =&
DR EL IPE weay2BMn: BB TR 8 BusInterface % B K
T E OE ¢ % E m k?

OLL :
PMM (%) Bus Interface Ports (O Addresses | Bye Gonnection Filtsrs
EEB

MHame Bus Connection | Direction  IP Type IP “ersion
e <@microblaze_i microblaze 400.a
Mame Version Descri <»d_opb 20 opb w20 110
finalog i lmb_10 Imb_w10 100a
Bus <pd_mb_10 Imb_10 100
Bus Brides s@zdram_controller meh_opb_sdram 1008

<@console_uart opb_uartlite 100k
pavstem_timer opb_timer 1.00b
sd_mb_bram_if_cntlr Imb_bram_if_cntl 1.005b
<@i_lmb_bram_if cntlr Imb_bram_if crtlk 1000
@oystem_intc opb_intc 100c
s system_memoon opb_emc 200a
=@oph_gpio 0 opb_epio 301hb
<@debuz_mdm opb_mdm 200.a
s#zpi_flash opb_spi 1.00d
«@led_epin opb_epio a0b

Glock Control
Communication High-Speed
Communication Low-Speed
Debue

DA

[=)-General Purpogze 10

Interrupt Contral
Memory Block
Memory Controller

PCI ~»0pb_gpio_1 opb_gpio 301b

Peripheral Contraller ERIE d ooh w20 q R T
Processor amhoc] &
Rezet Contral O — . util bus_zplit 1.00.a
= dem_module 1002
Hility sdom_sdram _fb dom_madule 100.a
~@util_bus_split 0 util bus_zplit 100a

Legend
[ Master ) Slave = Master/Slave Target < Initiator (O Connected () Unconnected
F3 > | [Th System Azssembly.. | BLOGK DIAGRAM

10-37 OPB

10.3.2.3.IP
IP GPIO  GPIO
BaseAddress
opb_gpio_1 [Configure IP]

inx Platform Studio — G:/suzaku/sz130 - [Gystem Assembly Viewl]

[th File Edit “iew Project Hardware Softmare Device Configuration Debug Simulation Window Help
DPEL AR 0 iBRA:RABEOR MRS P A WG i HX B
TE:mE DR
OLL @ Filters
Praject | Applications | IF Gatalog PMM g (%) Bus Interface (O Ports (O Addresses | BjwConnection Filters
) BIBIE Name: Bus Connection | Direction | IP Type IP Wersion
<@microblaze i microblaze 400.a
Wersion Descrip sa»d_opb_v20 opb_v20 110z
@i Imb_10 Imb_w10 100a
&@d_lmb_v10 Imb_w10 100a
Bus Bridee <@adram_controller mch_opb_sdram 1008
Glock Gontral or s@conzole_uart opb_uartlite 100k
Cammunication High-Speed Pzystem_timer opb_timer 1006
CGommunication Low-Speed <»d_Imb_bram_if_cntl
Diebug @i_lmb_bram_if_ontlr
DMA s@zystem_intc
= General Purpose 1D Peyziem memcon Conflgure IP
o o «@oph_gpio 0
Interrupt Contral TRE_fmarm
Memory Block
Memoary Cantraller
PGI
Peripheral Controller
O —— sebram_block 0 e ME la
Reszet Control <@memcon_bus_split Wiew TP Modifications (Chanee Log) &
Timer <pdom_14_multi View PDF Datasheet B
Utility n.)dcm_sdram_.fb Browse HOL Sources.. 3
sautil bus_split 0 - |3
Driver: epio_v2 01 a 3
Legend
[OMaster () Slave Master/Slave Target < Ini Delete Instance
< > | T Svstem Assemble. | RIOGK NTAGRAM |

10-38 Configure IP
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LED 1 1

- opb_epio_1 : opb_epio ¥3 01 b

User | System

Comman

Channe! 1 15 2UALEnable Channel 2

Channe| 2
¢ GED WIGTHGEPID Data Bus Width
CINTERRUPT PRESENT Suppart Interrupt F
¢ USER JG CaBE Uzer ID for The MIF. Reset Resister |3 Er |

o] 4 l [ Cancel
10-39
Channell Bi-directional [FALSE]

- opb_egpio_1 : opb_epio_¥3 01 b

—_— FALSE
User | System |
Zammon
Charrel s B
13NN O I8 BiRiRGhannel 1 is Bi-directional
Channel 2
£ ALL RPUTEChannel 1 is Tnput Only |FnL5E v|
© BOUT DEFAULTGhannel 1 Data Reset Value 0x00000000 |

& TRI DEFAUL T Channel 1 Data Tri-state Reset Ualue| OxEEEEEEEE |

o] 4 l [ Cancel

10-40
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System [Base Address] [High Address] [OK]
SUZAKU Free ”1.4 7
CPU
CPU
10-3 GPIO

S7Z010 SZ030
S7130
Base Address 0xFFFFA400 0xFOFFA400
High Address 0xFFFFASFF 0xFOFFA5FF

SZ310

i opb_gpio 1 : opb_epio ¥3 01 b

System
‘y [H[JLTuggIe Mames ] [E Datazheet ] [@ Restore ]
User (| Svstem Base Address
Addresses
OPBE ¢ BASEADRBase fddress 0xFFFFR400 |
Q HiGHADRRHieh fddress OXFFFFR5FF| |
High Address
( (0] 4 ) Cancel
10-41
P [Datasheet]
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TR~ xxXXXExxX

EXNAXNXEX

EREEEEEE

EXNXNXNX

HOL Togele Mames 1i"nf Datasheet
R

10-42
Addresses opb_gpio_1 BaseAddress High Address Size
ilinx Platform Studio — G:fsuzakufsz130 - [System Assembly Viewl] |
[ts File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =& ]
NAEH2 IR e RN PrBOR MR P NG iR EXIBEBR
¥ E ¢ % E m =h k’
I ject Information Area @ Filters
Project | Applications m| = O Bus Iterface O Po‘s ® F\ddresses> [ Generate Addresses
@ Name Address e Address | High Address | Size Lock | IGache DCache Bu
(=] = <#mictoblaze_i
MName Wersion Descri '-J“_ﬂ_ﬂpb_‘*’zﬂ
fnalog = «@i_lmb_10
Bus (=< _lmb_v10 Addresses
Buz Bridee sesdram_controller
Clack Contral s»conzole uart
Communication High-Speed <»zyetem_timer
Gommunication Low-Speed <d_Imb_bram_if ontlr
Debue «i_Imb_bram_if_cntlr
DMA wazyetem_intc
[=)-General Purpoze 10 s@zystem_memcon
301b «opb_epio
Thterrupt Contral <»debug_mdm
Memory Block QSD\_fla.sh
Memory Controller <led_epio
PCI =]
Peripheral Controller 0xFFFFA400  O<FFFFASFF  &12 || fr |
Processor =
Reset Control =) «#memcon_bus_split
Titner = <#dom_14_multi
Utility (=) «@dcm_sdram_fb
[=)- <sutil_bug_split 0
S >
J 21| i System Assenbly. | BLOGK DIAGRAM
Ip External Ports FPGA
Ports opb_gpio_1 GPIO_d out Net Net
Net LE
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@ Filters
_ () Bus Interfau: Addrezzes ['E'i‘[v Filters (Applied) “,ﬁ,\? Add External Part
MName Het Direction | Clazs Senzitivity | Ranee IP Type
+- =@ microblaze_i microblaz
+- «<d_opb_v20 opb_v20
+-=2i_mb_10 Imb_10
#-«@d_lmb_v10 Ports Imb_10
+- ~#sdram_controller mch_opb_
F- <@conzole_uart opb_uartl
5 w@zyatem_timer opb_timer
= «@»d_lmb_bram_if_chtlr Imb_bram
= =i_lmb_bram_if_cntlr Imb_bram
+- wayatem_intc opb_intc
+ ~@eyztem_memcon opb_emc
+-«#opb_gpio 0 opb_gpio
F- «@debug_mdm
+ <zpi_flagh nLE
+- ~led_epio TpTEpTT
=) <opb_gpio_l opb_gpio
IFZINTG Trpt Mo Gonnection O INTERRUPT LEVEL _HIGH
GPIO IO Mo Cannection T [0S GRID_WIDTH-13]
GPIO_in g i [0:4C GPIO_WIDTH-11]
GPIO d_out [0e6C GPIO WIDTH-11]
GPIOt_out Cap ot ] [0:45 GPIO WIDTH-11]
GPIDZ_I0 Mo Connection 10 [0:45 GPIC WIDTH-13]
GPIOZ_in Mo Connection I [0:40 GPIO_WIDTH-11]
GPIOZ2_d_out Mo Gonnection O [0:45 GPIO WIDTH-11]
[T i Ma Cinnnectinn 0 [T GPTO TN H=1711 Evs
10-44 Net
LE Net || [Make External]
@ Filters

e Buz Interface Parts Addresses  |EyeFilters (Applied? || Add External Port
o]

Hame Met Direction | Clags Senzitivity | Ranee ~

+ - «@conzole_uart
+] ~system_timer
- «d_{mb_bram_if_cntlr
<»i_lmb_bram_if_cntle

§- «@system_intc

1 ~@zystem_memcon

+- «a#opb_gpio 0

- pdcbue thdm Make External

+ <»zpiflazh

¥« led_epio

- «#opb_gpio_1
IPZINTC Irpt INTERRUPFT LEVEL_HIZH
GPID D [0 GPID_ WIDTH-11]
GPID_in [04C_GPIO WIDTH-11]
GPID d out [00C_GPIO WIDTH-11]
GPID_t_out [00C_GPIO_MIDTH-11]
GPIDZ 1D [0C_GPID_WIDTH-11]
GPIDZ in [0:4C_GPID_WIDTH-11]
GPIDE_d_out Ob00o0 & BOOT_JP & o (G GPID WIDTH-1]
GPIOZ_t out MACINTERRUFTIN & o (040 GPID_WIDTH-13]

= «bram_block 0
< memcon_buz_zplit
wrdom_14_multi
~2dcm_zdram_fb
wutil_buz_split 0 “

LA s

10-45
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External Ports = External Ports
Name nLE_pin

o, - Filters
[
= (3 Bus Interface (3) Portz () Addresses ['E:_’]v Filters (Applied) ][4},‘ fidd External Port

M Met | Direction  Glagz | Sensitivity | Range | IP Tvpe IP Y
(= i External Portz )
¢ clk_in CLK

I
S5 Rst Sve 1
SDRAM GRS SDR. O
SDRAM CGASH 20 SDR. O
SDRAM MWER SDR. O
SDRAM WEn 2o SDR.. O
SDRAM_DGIM S0R. O 03]
SDRAM_Clk S0R. O
SDRAMCIk 20 SDR. O
SDRAM_RASn  SDR. O
SDRAM_RASH 20 SDR. O
SDRAM_ADR S0R. O 0111
SDRAM ADR.Zo SDR. O [011]
SDRAM_Bank Ad. S0DR. O 0]
SDRAM_Bank Ad. SDR. O 0]
SDRAM_DQ DR IO [0:a1]
SDRAM_FEclk SDR.I
COMSOLE R COM.. I
COMSOLE_TH COM.. O
MEMCGOM WER  ME. O
MEMCOMN_OER ME. O [0:0]
M EMCOMN_DG) ME.. IO [0:15]
MEMCOMN_ADR ME. O [24:30]
MAC IMTERRLL., Ma. I IMTER.. LEWEL_LOW
MAC G3hn net_. O
SPLECK SPL. IO
SPLMIS0 SPL. IO
SPLMOSI SPL. IO
SPLSS SPL. IO [00]
FPGA_RESET. -
BOOT P nLE_pin
i L[ED O [00]
nLE pin nLED 0 0]

10-46
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mhs mhs
Project Project Files - MHS File: xps_proj.mhs
10-1 mhs
PARAMETER VERSION = 2.1.0
PORT clk_in = clk_in, DIR = I, SIGIS = CLK
PORT SYS Rst = SYS_Rst, DIR =1
#
PORT nLE_pin = nLE, DIR = 0, 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_IS BIDIR = 0 #GP10_10 Input 0
PARAMETER C_BASEADDR = OxFFFFA400 # (BASE ADDRESS)
PARAMETER C_HIGHADDR = OxFFFFAS5FF # (HIGH ADDRESS)
BUS_INTERFACE SOPB = d_opb_v20 #0OPB

PORT GPIO_d out = nLE
END

#External Port
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10.3.2.6.
Project UCF File: data/xps_proj.ucf
LED D1 FPGA External Ports
nLE_pin Range [0:0] Range 1
nLE_pin<0> [File] - [Save]
10-4 LE_pin<0>
SZ010
SZ130 SZ310
SZ030
nLE_pin<0> B12 E12 L16
nx Platform Studio — G:¥suzaku¥sz130 - (data/xps projucf) — [xps projucf]
[B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =& X8
B EIORIDAAL N ol RRHMRPRUBER @D i@ X B &
D Em g XK
: T2 ARRR DK
104 Net MEMCON DQ<5S> LOC=MZ ~
105 Net MEMCON DQ<4> LOC=HS
= 106 Net MEMCON DQ<3> LOC=F9
atarm : 107 Net MEMCON DQ<Z> LOC=R9
=-Project F_"‘_’S ) 108  Net MEMCON DQ<ls LOC=WD
MHS F_"e_' xps_praj.tmhs 105 Net MEMCON DQ<O> LOC=NS  :
— ; — 110 Net MEMCON DQ<15> LOC=R13 ;
LGP File: data/xps projuct 111  Net MEMCON_DQ<l4> LOC=V13 ;
! ammand Fiie: et/ downioad cmd 112 Het MEMCON DQ<13> LOC=R1Z :
Implementation Optionz File: ete/fast_runtime.op 113 Het HEHCON_DQ<12> LOC=T1Z :
Biteen Optionz File: etc/biteenut 114  Het HEHCON_DQ<11> LOC=W1Z
&-Project 0_""""9 115  Met MEMCON DQ<10> LOC=N11 :
DEV'_CE_' xede1200efe3zl-4 116 Net MEMCON DQ<9> LOC=P11 ;
Metlist: TopLevel 117 Net MEMCON DQ<8» LOC=R11 ;
Implementation: 3PS 118 HNet MEMCON_OEn<D> LOC-T14 ;
HDL: VHD_L 115 Net MEMCON_WEn LOC=F13 ;
Sim Modsl: BEHAVIORAL 120 Net MAC_ INTERRUFT IN LOC=V14 :
=-Reference Files 121 Het MAC CSn LOC=112 :
Log Files _ 122 Net BOOT_JP LOC=FE
Synthesis Report Files 123 Net FPGAL RESET EN LOC=E13 :
124 Net SDRANM FB_clk LOC=BS
125 Met nLED<O> LOC=T3
126
127 Net nLE pin<O> LOC=E1Z ;
128
129 =
£ >
< # | | [Platform Studio] @5y [E) #p=_projuct
Trying to update design with MH3 changes...
Design updated.
£ >
Ciutput Warnings Errors
CAPS  WUM SCREL | Ln 38 Col 41 |UGF )
10-47 GPIO(xps_proj.ucf)
10.3.2.7. IP

1 IP SUZAKU
OPB

)
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10.3.3. , (Hard )
[Hardware] - [Generate Netlist] 58

Kilinx Platform Studio — & oz — [System Assembly Viewl]

Software  Device Configurat™g Debug  Simulation Window Help
EER=T (EEMRBER R e PMeARM
amgiE KB | ETT AR AR H
1 Tnformation frea % Create or Impart Peripheral 5 Filters
IP Catalog Project Ap [€] Confieure Coprocessor.. .
Platform Debue Configuration... [Hardwal‘e] - [Generate Net].lst]
= Project Files Check and Wiew Core Licenses..
MHS File: xps_proj.mh: g, Olean Netlist
WSS File: xps_projmss & Olean Bits B DOPE d_aph_v20
UGF File: datas«ps pr | OFE T anb w20
iMPACT Gommand Fil {5 Clean Hardware || R
. ICACHE FSLIN Mo Connection
Implementation Options File eterfast] =
Bit Aot File: ete/bit + ISAGHE_FSL_O. Mo Connection
Pm,e'f:';) fm'j:‘j s seshreeny DCAGHE_FSLIN Mo Conmection
- Froject Op DGAGHE_FSL0... No Gonrection
Device: xo3s1200efe320-4 -
Netlict TooLovel oL microblaze THCL
e DiGL microblaze DXGL
Implementation: KPS
=-<»d_opb_v20 opb_v20 1.10c
HDL: HDL Imb 10 Imb_v10 100
Sim Madel: BEHAVIORAL L e °
- s&d_|mb_v10 Imb_v10 1.00.a
=-Reference Files
" s zdram_controller mch_opb_zdram  1.00.a
Log Files
Synthesic Report Files s@pconzole Lart opb_uartlite 1.00b |
4 P Paystem_timer opb_timer 1.00b
s@»d_|mb_bram_if_cntlr Imb_bram_if entlr 1.00b
i_Imh_bram| 1.00b
s@zystem_int 1.00c
s@paystem_me 2004
s»opb_gpio 0 T 301k
p . <»=pi_flazh opb_=pi 1.00e w
< / > | [T System Assembly View! | xpE_pToR
Y INFOQ:iMPACT: 580 - '1':Checking done pin ....done. fad
"1': Progrsmmed successtully.
Elap=zed time = 1 sec.
Jf ¥#% BATCH CMD : quit
Done! =
A
| ¥

put | Warnings Errors

Gienerate Netli

10-48

[Hardware] - [Generate Bitstream] bit

Debue  Simulation Window Help

% B DN EEN B OR R i P-ARS
: : : = ARAR DN
| Information fire: oy - SSVUNE RPN @ Fiers
IF Gataloz Project Ap [,ﬂ Configure Coprocessar.. e (@ Bus Interface (O Ports (O Addresses  |Bjw Connection Filters
Platform Debug Configuration. i S B i = ]
=-Project Files Check and Wiew Core Licenses .
MHS File: s rojmh Bis Glean hetlst [Hardware] - [Generate Bltstream]
M35 File: xps_proj.mas o Bi
IUGF File: datasxps pr (& Clean Bits

IMPAGT Command Fil £ Clean Hardware =

Implementation Options Fileetc/fast]

Eitgen Options File: etc/biteenut
=-Project Options

Device: xc3s1200efe320-4

ICACGHE_FSLIN Mo Conmection
ICACGHE_FSL Q. Mo Connection
DCACGHE FSLIN Mo Connection
DSASHE_FSL_0.. Mo Connection

Netlist: Taplevel DAGL microblaze THOL
Implementation: XPS DxoL microblaze DHGL
HDL: WHDL & s#d opb w20 opb_v20 110
Sim Model BEHAVIORAL <i_Imb 10 Imb_10 1.00.a
=-Reference Files d_Imb_10 Imb_10 100a
- Log Files osdraml_contro\ler mgh_upbrsdram }_QU_?

10-49 bit Hard
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10.3.4.
10.3.4.1.

[Software] - [Software Platform Settings] &2
0S Drivers Driver

opb_gpio Driver generic OK

x Software Platform Settines

Processor Information

Processor Instance: | microblaze i

Software Platfd  Drivers Configuration:

03 and Librarie | peripheral H version Thstance Driver Wersion ~
Drivers Mttt it ettt otthint e | it
Interrupt Handl opb_uartlite 1.00b conzole_uart uartlite w 101.a

opb_timer 1.00b ayztem_timer tmrctr w 1.00b

Imb_bram_if cntlr 100k d_Imb bram_if cntl eneric  + 1.00a

Imb_bram_if cntle |1.00b ilmb bram if entlr [eeneric  + 1.00.a

opb_intc 100 avstem_intc e a100e

opb_v20 110e d_oph 20 generic v 100a

opb_emc 200.a swstem_memoon genericiv 1.00.a

opb_gpio 301h opb_gpio 0 esreric v 100a

opb_spi 1.00e spi_flash generic v 100a

onb enin S01h led znic ﬂwin W 211] 5 s

oph_gpio 301b opb_gpio1 Eeneric v 100a ] =

b )

Driver Parameters:

< | >
< QF : Cancel
10-50 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
gTIPS Bug Fix
Software Platform Settings MSS

PARAMETER int_handler = , int_port = MAC_INTERRUPT_IN
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10.3.4.2. ,
Generate Libraries and Drivers'™®

xparametaers.h xparameters.h

GPIO BASEADDR HIGHADDR

ilinx Platform Studio — G:¥suzaku¥sz130 — {C:¥suzaku¥sz130-20061114%/microblaz nclude fxparameters_h}

[2 Eile Edit Miew Project Hardware Software Device Configuration Debue Simulation Window Help
EEO0IDR:DFAL AR e XREARHBEOR AN Pe-ARG w0 EX
i AR R RN H

I Proj 46 /“-Def:‘mi:ians-far-peripheral-SPI_FLASH i ~
IP Gatalog | Project | Applications | 47  fdefine XPAR_SPI_FLASH BASEADDR 0xFFO0OOOO
- 45 #fdefine - ¥PAR SPI FLAZH HIGHADDR OxFFOOOLFF
Software Projects ~ 4o = = =
icAdd Software Application Project.. 5
mDefault: microblaze_i bootloop i /% Definitions-for peripheral OPE_GPIO_1 %/
[ Default: micrablaze_ismdstub $define X¥PAR_OFE_GPIO 1_EAZEADDR OxFFFFi400
= mplujecl: BBoot #define -XPAR _OFB_GPIO 1 HIGHADDR OxFFFFLSFF
icroblaze i
55
Evagutable: C¥suzakuész] 30-20061114% microblaze Hoodekes L R e PR T e T T
= hmpiler Options a7

Mo DEGUTABLE /* Definitions for peripheral OPB_GPIO 1 */
tack Size #define XPAR_OPB GPIO_1 BASEADDR OxFFFFA400
xXparameters.h #define XPAR_OPB GPIO_1 HIGHADDR OxFFFFAS5FF

¥rode¥mediume

Hrode¥spic
¥eodesrecc 65 #define -XPAR CONSOLE_UART BAUDRATE 115200
¥eode¥mainc 13 #define -XPAR CONSOLE_UART USE_PARITY -0
ode¥flashc &7 #define -XPAR CONSOLE_UART ODD_PARITY 1
=-Headers — 68 #define -XPAR CONSOLE_UART DATA BITS 5
code¥mediumh 62
code¥memmaph 7o
code¥spih FL AR R AR AR AR AR AR AR AR AR R R AR R R AR R A AN AR AR AR R AR AR KA (W
code¥srech hd £ | >
S | > [ESvstem Assembly Wiewl ‘ @ xparametersh
~

Compiling cpu

Libraries generated in C:%suzakuisz130-20061114\microblaze i%liby directory
Running execs_generate for 03'es, Drivers and Libraries ...
LibGen Done.

Done!

=]

Output Warnings Errors

CAPS [MUM [SCRL [Ln 113 Gol 1 [ 7™

10-51 xparameters.h
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10.3.5.
LED
Applications Add Software Application Project
Add Software Application Project

| & Xilinx Platform Studio — G:¥suzaku¥sz130 - [System fAssembly Yiewl] ._ E|&
(b File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =& X

WEiDFHZ AR e RN IRBERN iR DR i@l RS

® Filters
oLL © (@ Bus Interface (O Porte (O Addresses | e Connection Filters
me Bus Connection | IP Tvpe IP erzion

e T — - i laze i microblaze 4.00b

vare fpplication Praj : lopb a opb.v20 i

S -~ + g0 Imb_10 1.00.a

i d_Imb_10 Itmb 10 100
=] mPro]ect: BBoot o o b b o 1 0

Processzor: microblaze_i \ N . . .
Executable: C¥suzakuisz] 30-20061114 Add Software Application Project

Compiler Optionz

1T T T S T O =TT T T T L4 =1 e 19 g
Sources T T @i_Imb_bram_if_cntlr Imb_bram_if_cntl 1.00b
Headers - s@cyztem_intc opb_intc 1.00c
s@aystem_memcon opb_emc 200.a
<@opb_gpio 0 opb_gpio 30hb
<@zpi_flazh opb_spi 1.00e
<@»led_gpio opb_gpio 30hb
= «»apb_gpio_1 opb_gpio 30hb
SOPB d_opb w20
<@bram_block 0 bram_block 1.00.a
<»memcon_buz_split util_buz_split 100.a
<@dom_14_multi dem_module 1.00.a
<@dom_sdram_fb dem_module 1.00.a
<@util_bus_split 0 util_buz_split 1.00.a
<areset_cont 0 reset_cont 1.00.a
| * || [OhSystem fzsembly Viewl
console_uart wrapper (console uart) - Cihysuzakulsz130-20061114% ®xps_proj.mwhs line M
93 - Running X3T synthesis B
SysStem_timer wrapper (SyStem timer) - Cihysuzakulsz130-20061114% ®xps_proj.mwhs line
107 - Running X3T synthesis
a
< | >
Output | Warnings " Errors |
4 Ready )
10-52
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Project Mam

Processor

e fdd Software Application Project

hello-led

(hello-led

Mote: Project Mame cannot have spaces.

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

microblaze_i

| Browze...

The ELF file iz azzumed to be generated outside KPS

g —

(8]4

Q

oot |

10-53

Project : hello-led

Sorces

Add New File

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

[ File Edit Wiew Project
| == v
@ IEXIBRIE X

Hardware Software Device Configuration Debug Simulation Window Help

DOBX

DPERINE:0e RN BEEOR R R P RS

Iy A @ Filters
MHW|W| oL L (;:\ (@ Bus Interface (O Porte (O Addresses | Bjw Connection Filters
| Saftware Projects P MM |Mame Buz Connection | IP Type IP Wersion
l icati i BB B <@ microblaze i microblaze 4000
(e Add Software Application Project.. .
mDefault: microblaze_i_bootloop otFI_opb_v2D el D i
. R Pi_mb_10 Imb_10 1.00.a
mDefault: microblaze_i_xmdstub P
. <d_|mb_v10 Imb_10 1.00.a
& m""’lec‘: BBfmt . <@zdram_controller mch_opb_zdram  1.00.a
Processor: microblaze | = s@console_uart opb_uartlite 1.00b
Execu.table: Q:¥Suzaku¥sz1 30-20061114% @aystem timer opb_timer 100b
Gompiler Optio o Imb_bram if cntlr Iimb_bram_if_cntlr 1005
S0y N <&i_|mb_bram_if cntl Imb_bram_if_cntlr 1000
prFizaders s@ayztem_intc opb_intc 1.00c
# (¥ Project: hello—led 2004
Processor: microblaze_i he]_]_o-led Source 201hb
Executable: C¥suzaku¥sz]130-20061114% L] 100
“ Compiler Options b
| .
[ P Add Existing Files.. Add New File... amb
<@bram_block 0 bram_block 1.00.a
) <@ memcon_busz_split util_buz_split 1.00.a
<@dom_14_multi dem_module 1.00.a
<@dom_sdram_fb dem_module 1.00.a
| <@util bus_split 0 util_buz_split 1.00.a
i <areset_cont_0 reset_cont 1.00.a
[
< | » || [ Svstem Assembly Viewl
| % d_lmb_w10_wrapper (d_lmb_w10) - C:hysuzaku\sz130-20061114\xps_proj.whs line 167 - ~
Running Z3T synthesis B
SYSLEm WEmCOn WEapper (SyStem memcon) - C:ihsuzakulsz130-20061114% ®ps_proj.mhs
line 175 - Running E3T synthesis
. v
= (& | >
Output | Warnings " Errors |
Ready ]

10-54 New File
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hello-led
main.c [ ]
Source/Header File to create and add to Project
{3173 2BR0: (O hello-led D | e ®EefE
B (#3711 \
?"_
@
FADbTF
A FE1AE
7 1% ]
0 main.c
24 Fwb-n /
—
e LB |main.c -  #Fe b
7 AEER (T |OJ"O++ Sources ook cpprooRo ﬂ FpAr)l
10-55 main.c
Sorces main.c
% Xilinx Platform Studio — G:-¥suzaku¥sz130 - (G:/suzaku/s2130-20061114/hello-led/main.c) - [main.cl [ |[E)[K)
[ File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =& [X]
i mEDORIDPEL AR i REMN:R BN ER K i@e-ARe
PO RIEXIBRICEEIEE ZZ2 L 4% AN NN
5 x a
IP Catalog Project |P|pplic:ations |
Software Projects
e 1Add Software Application Project..
mDefault: microblaze_i_bootloop
MDefault: microblaze_i_xmdstub
=¥ Project: BBoot
Proces=zor: microblaze_i
Executable: G¥suzaku¥zz1 30-20061114%microblaze |
Compiler Options
Sources
Headers
=¥ Project: hello-led
Processor: microblaze_i
Executable: G¥suzaku¥sz1 30-20061114%¥hello-led¥e
Compiler Cptionz
= \~
< Cifsuzakussz] 30-20061114/hello-led/mainc LD
main.c
< | >
< * [GSystem Assembly Wiewl | main.c |
» A~
* Low Level Synthesis *
v
< | >
= Cutput ‘Warnines Errors
Ready

GAPS |[NUM | SCRL [Ln1 Gol 1 |G (

10-56 main.c
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LED

Xilinx Platform Studio - C:¥suzaku¥sz130 — (C-fsuzaku/sz120-20070208/hello—led/main.c) - [main.c]

[B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

imBODORIDAEL
P05 %

IP Catalog Praject Applications

PR e RRMNRBER R R DS RS R

SZ AR NN

Software Projects
[c]Add Software Application Project..
mDefault' mictoblaze_i_bootloop
mDefault: microblaze_i_xmdstub
= ¥ Project: BBoot
Processor microblaze_i
Executable: C¥suzakid¥sz] 30-20070208% microbl
Campiler Options
Sources
Headers
= mprnject: hello-led
[=J- Proceszor: microblaze_i
Generated Header: microblaze_i/include/~pa
Executable: C¥suzakiiez] 30-20070208%he lo- e
Compiler Options
=-So

Headers

Sl o bW

#include "wxparameters.h"

int main()
{

#(volatile unsigned long *)XPAR _OFE_GFIC 1 BASEADDR = 0O;

i

#include "xparameters.h”

int main(Q)

{

*(volatile unsigned long *)XPAR_OPB_GPIO_1_ BASEADDR = 0;

10-57
[File] - [Save]

LED

(main.c)
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Project : hello-led Mark to Initialize BRAMs
Project - hello-led = hello-led BRAM

:fsuzaku/sz130-20070208/hello-led/main.c) - [main.c]

nx Platform Studio - G:¥suzaku¥sz130 -

[B Eile Edit View Project Hardware Software Device Configuration Debue Simulation Window Help
BEODORIDAHLIANEN::O X RRAMBAMNBERsEE ® &b B &6
%
BEiE £

0

. . s |

1 #include "xparaweters.h"

IP Catalog Project Applications
int main()

i
*i{wolatile unsigned long *)EZPAR OPE_GPIO 1 BASEADDR = 0O;

i

Software Projects
|c1Add Software Application Project..
m‘Default. microblaze_i_bootloop
mDefault: microblaze_i_xmdstub

=] mprnject: BBoot

Processor: microbla

IS = Y RO )

. Processor: microblaze_i
Gienerated Header: mi
Executable: G¥suzaku¥sz

Compiler Cptions Glean Project

Delete Project..

Make Projes
Headers awer™ Linker Script..

LU

10-58 helloTea

>

BBoot("11.4.7 BBoot " )
Project : BBoot Mark to Initialize BRAMs

Project : BBoot i

x Platform Studio — G:¥suzaku¥sz130 - (G:/suzaku/sz130-20070208/hello-led/main.c} - [main.c] |r5_(
[B Eile Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help |;|
BEIDOR:DFPELEANE D ERBN:RNBER 5 E S e X & &
P R
PR R

I P 1 Information Area

I

S ARRNR DN

1 #include "xparsmeters.h'

IP Gatalog Project Applications

Z
Softmare Projects i {1nt main)
| Add Seffiare Application Project.
r Default: microblaze_i bootloop
MDefault: microblaze_i_xmdstub
’:aProjecl: BBoot
Proceszor: microblaze_i
Executable: Ci¥suzakusz130-200702 | ¥

*i{volatile unsigned long *)ZPAR_OFE GPIO_ 1 EBASEADDR = 0O;

Euild Project

Compiler Options
Glean Project
Heaths Delete Projs
= [BiProject: hello=Tet== Make ProjectNpactive
(= Processaor: microblaze i ) - Generate LirnkeNSorint
Generated Header microblaze i/ ”

Executable: C¥suzaku¥sz130-20070208%he!lo—le:
Compiler Options
=) Sources
C¥zuzaku¥sz] 30-20070208%helo-led¥ main.c

Headers

10-59 BBoot
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10.3.5.1.
S7310
Project : hello-led

ilinx Platform Studio - G:¥suzaku¥sz310

S7310

Set Compiler Options

= {G:/suzakufsz310-20070208/hello-led/main.c} - [main.c]

B Eile Edit View Project Hardware Software Device Confieuration Debug Simulation Window Help .
B EDORIDPFPELAMEB 0y DPENIRNBEOR R DD R &
ZL 4% %% D
I ) tio i #include "xparsmeters.h”
IP Catalog Project Applications Z ) )
Software Projects z :'nt' main ()
(e 1Add Software Application Project.. 5 #(volatild
mDefault: PPC406_i_baatloop 5 3
=] Project: boot . .
P',':';ZSD,:T, o 4| Set Comniler Options
offle: G¥suzakusz10-20070
5l v4 Project: hello-led Sompiler
ecutable: G¥auzakubszd10-2 ¥ Ma.rk o I|.1itiallze BRAMs
o r Options Build Pro]x.ec:t
-Sources Glean Project
C¥suzaku¥sz310-200T020 Loyt
Headers Make Project Inactive
Gienerate Linker Script..
1
10-60
Use Default Linker Script Program Start Address 0xFFFFC000 [OK]
0xFFFFC000 SZ310 BRAM Base Address BRAM

Set Compiler Options

Ciompiler Toals:

Debue and Optimization Pathz and Options

Application Made

Executable mmd=Stub  Gomdstub_peripheral : not assiened?

Cutput ELF file

Esuzak sz 0-200701 T7%hello-led¥executable elf|

Linker Script
[] Use Custom Linker Script

| | Browse ..
Se Default Linker Script OXFFFFCOOO

Proeram Start Addres€[DxfH#000 ; |

Stack Size | |

Hesp Size | |

10-61
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10.3.6.
[Software] - [Build All User Applications]a%

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 ug  Simulation Window Help =& X
cEH MO s A L B Eoftware Platform Settines.. oD B B 6 5B o A
S an i E X g Aszien Default Drivers 2% % I 3

ubg Gienerate Libraries and BSPs

IP Cataloe | Project | App\eations [c] Add Software Application Project.
e\ Euild Al Use iong
Get Program Size

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

Rl

Flatform
=- Project Files
MHS File: xps_proj.mhs
M35 File: xps_proj.mss Q’?
UGF File: data/xps_projuct
IMPAGT Command File: etc/dom| £ Clean Lbraries
Implementation Options File: etc] @ Clean Programs
Bitzen Options File: ete/biteenut) . . .
= Project Optinns B Oeon Seftoere [Software] - [Build All User Applications]
Device: xcds1200efe320-4
Metlizt: TopLevel
Implementation: %P5
HDL: wHDL
Sim Model BEHAVIORAL
=- Reference Files
- Log Files

10-62 elf

10.3.7.
bit
[Device Configuration] - [Update Bitstream]it bit

« Xilinx Platform Studio - G:¥suzaku¥sz1Zu - [System Ass. =wbly Viewl]

[ip File Edit View Project Hardware Soft D 4N Debug Nimulation Window  Help

BEODOR:DFES BB OR MR el E
il EXEERIE E A 0
TP Gatalog ‘ Project | Applications erface (O Ports (O Addresses | Hyw Gonnection Filters
Platform PMM | MName \ Bus Connection | IP Type 1P Wersion 2‘
=-Project Files
MHS Fle: xps projmbe [Device Configuration] - [Update Bitstream]
M35 File: xps proj.mas
UGF File: data/xps_projucf
iMPACT Cammand File: etc/download = e —
Implementation Options File: etc/fast IOP.CHE_FSL-O Mo C:;:::;::;
Bitgen Options File: etc/bitgent DOAOHE FS[ IN Ho Connection
&-Project Options DGAGHE_FSL0... Mo Gonnection
Device: xc3s1200efe320-4 LGL micrablze DL
Netlist: TopLevel DHGL microblsze_DHGL
Implementation: #PS
HOL: WHDL -« _opb w20 opb_w20 110
Sim Modsl BEHAVIORAL ) ilmb 10 Imb 10 1002
Ref Fil ed_Imb_10 Imb 10 1.00.a
= f;er::;s res <@zdram_controller mch_opb_sdram  1.00.a
5 ithesis Feport Files soonzole uart opb_uartlite 100k L
4 i aystem_timer opb_timer 100k
<d_Imb bram_if cntlr Imb_bram_if cntl 1.000
<@i_Imb_bram_if cntlr Imb_bram_if_cntlr 1.00b
@zystem_intc apb_intc 1.00c
Psystem_memoon opb_=mc 200a
spopb_epio 0 opb_epio amkb

—
Ol.
(o))
w
o
—-
ct+
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) TIPS ERROR

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

Software]
10.3.8.
bit JTAG SUZAKU JP2
SUZAKU CON7 LES/SW CON6 AC 5V

e

O OOOOOOOOOOOOOOOOOOOOOO
0000000000000000000000
LED | SW | R-SW 7SEG UARTCDNFIG
|0°00000000000000000E
©00000000000000000O0

——<L

= coR o[ 2

10-64

—
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[Device Configuration] - [Download Bitstream]&s iMPACT

FPGA bit

0 dio a a 0-add a ERID ode Ll
Eile Edit View Project Hardware Softyffe Debug SimMgtion Window Hel ]
File Edit Miew Project H ] [ o T Help
DR HG BN0 9 of § i oisren XS PeARs wa WX BRE T =
—2ZE AQ A .
| i Gererate System AGE Fils —
Project ‘ADD“DE(IOI’\S IP Catalog g Froeram HaSMWU1dJ
{
Platfurr!v § & int 1,9;
&-Project Files 83 unsigned int bootloader offset;
MHS File: xps_projmhs "
MSS File: xps_proj mss e . . . .
LGF File: data/sps proj e o [Device Configuration] — [Download Bitstreaml]
iMPACT Command File: etc/download.cmd a7
Implementation Options File: ete/fast_runtime.opt as
Biteen Options File: etc/biteenut a9
= Project Options an
Device: xc3s1200efe320-4 g1 if [is autohoot mode (1)
Netlist: TopLevel a2 second boot loader (boot loader offset);
Implementation: XPS 8 , = -
HDL: WHDL o
Sim Modsk BEHAVIORAL a5 mYPrint ("\nirintr"BBOOT MAME " w" BBOOT VERSION " (" TARGET CPU ")imir");
&+-Reference Files a6 myprint ("Press 'z' or '2' for BEoot Menu.imir");
Loe Files a7
Report Files ag for(i = 0; i < 900000000; i++){}
ag if (ZUartlite_mIsReceiveEmpty (XPAR_COMNSOLE_UART BASEADDR] )
100 second_boot loader (hoot loader_offset) ;
101
102 key = get_char(;
103 if ikey == 'z' || key == 'Z'}{
104 myprint ("Flease choose one of the following and hit enter.imyr”);
105 myprintia: activate second stage bootloader (default]imyr”); v
< >
[System Assembly. | BLOCK DIAGRAM | [Bxpsproj | B) main |
INFO:iMPACT: 2219 - Status register walues: ~
INFO:iMPACT - 0011 0111 1111 1000 0000 0000 0000 0OO0
INFO:iMPACT:57% — '1': Cowpleted dovnloading bit file to device.
INFO:iMPACT: 580 - '1':iChecking done pin ....done.
'1': Programmed successfully.
Elapsed time = z sec.
/¢ **% BATCH CHD : quit
Done!

-
< >
Output | Warnines Errars

Download Bitstream to the FPGA GAPS [NUM [SGRL [n 8 Gal 4 [PSF 7%

LED D1

10-65

10-66

LED(D1)

?Ci¥suzaku¥sz***-add_uart_gpio¥implementation”

download.bit
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10.3.9.
ISE D2 D3 D4
UnusedPin
PullDown
D2 D3 D4

D2 D3 D4

SUZAKU

g Xilinx Platform Studio — C:¥fpea¥sz130

Ihformation fArea

IP Catalog | Project | Applications

— fetc/biteen.ut) — [biteen.utl
[fh File Edit “iew Project Hardware Software Device Confieuration Debug Simulation Window Help
mEODORIDPEAS ANy BRARIBER M@ %
Pec A WG iMBIEXIRER: = =

EEIEE | =

EDK bitgen.ut

PullU

ZL A% 0K

Platform
= Project Files
MHS File: xpz_praj.mhs
MSS File: xp=_proj.mss
UGF File: datadxps projuct
iMPACT Command File: etc/download cmd
I Eodime Cimdl Eilseztcfast runtime.opt
Biteen Cptionz File: etc/biteenut
= Projec
Device: xods 200efed20-4
Metlizt: Toplevel
Implementation: XPs
HOL: WHDL
Sim Madel: BEHAVIORAL
=- Reference Files
Loe Files
Syntheszis Report Files

-ColkPin: PULLUP

=
|
w0

2 —g - -TdoPin: PULLINONE

3 —g M1Pin:PULLDOUN

9 —g-DonePin: PULLUF

5 f-g-StartUpClk:JTAGCLE

& —g-StartUpClk: CCLE

7 - -MOPin:FPULLUP

=] —g -M2Pin:PULLUP

9 -g -ProgPin:PULLUF
10 - TekPin: PULLUP
11 - - TdiPin:PULLUP
12 -g TwsPin: PULLUP
13 -g-LCE_pycle:NoWaic
14 —-g-Security:NCONE
15  #-m
16 = - Perasdshebl
G- UnusedPin:PullDDD
15

< | >

[MhSystem Azsembly Wiewl

[£) mainc |

10-67 Bitgen
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Add External Port External Ports 3 Name
( nLE2_pin, nLE3_pin, nLE4_pin ) Direction O Range
[0:0](Range <0> ) Net
net_vcce Net net_vce 1
@ Filters
@ O Bus Interface () Ports () Addresses ['E'i‘lv Filters {prlied}@.ﬁ.dd External @)
MHame Mt Direction | Class | Senzitivity | Range | IP Tvpe
—|- = External Ports
clk_in clk_in I CLE
a5 _Fat 5o _Fat I
SDRAM CASn SORAM CASnm O
SDRAM CASn 20 SDRAM CASH W O
SORAM WER SORAM MEn I O
SORAM WEN 20 SDRAMOWER W O
SORAM_DCM SORAM DM 0 [0:3]
SORAM Gl SORAM Gl ]
SORAM Gk 20 SDRAMGhkw O
SDRAM_FASn SORAM RASH I O
SDORAM_RASH 20 SDRAM_RASH w O
SORAM_ADR SORAM_ADEw O 111
SORAM_ADR 20 SDRAM_ADEw O [011]
SDRAM_Bankad.. SDRAM_Bankad.. O [01]
SDRAM _Bankad.. SDRAM Bankad.. O [01]
SORAM_DC SORAM DGl I [0:31]
SDRAM _FBcllk SDRAM_FBCcClk I
COMSOLE R COMSOLE R I
COMSOLE TH COMSOLE T ]
MEMCOMN WER  MEMCOMN WER ]
MERMCOMN_ OER MERCOMN OEn ] [0:0]
MEMCORN_DG) MEMCORN_DG o [0:15]
MEMCOMN_ADR MEMCOMN_ADR O [24:30]
mMac IMNTERRL. M&C IMTERRUP.. I INTEFR.. LEWEL_LOWw
MAC CSn net_gnd ]
SPLSCH SPLSCE I
SPLMISO SPLMISO o
SPT_MOET SPT_MOSI I
SPILSS SPLSS I [0:0]
FPGEA_RESET EM FPGA_RESET EM O
BOOT_JP BOOT_JP I
nLED nLED ] [0:0]
nLE_pin nLE 0 [0:0]
nLEZ pin net_voe 0 [0:0]
nLE3 pin het_voo 0] [0:0]
nLE4 pir niet woo 0 [0:0]
10-68 EDK
xps_proj.ucf
10-5
SZ010
37030 SZ130 S7Z310
nLE2_pin<0> C12 F12 L15
nLE3_pin<0> D11 B11 L14
nLE4_pin<0> E11 All L13
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/Si TIPS Flat View

Flat View

Filters
() Buz Interface () Portz () Addreszes Flat View
Mame v IP Type IP Vet
FB v T =FFFF1000 0xFFFF10FF 256 O d_opb_w20
OFB v Dirsction :fff2000 Oefftf20£f 286 [ d_opb_+20
SOPE v IF Type <FFFF3000 0xFFFF30FF 256 | d_opb_+20
SOFB v 1P Version xFFFFCO00  0xFFFFGOFF 256 (| d_opb_w20
32m (|
512 O d_opb_+20
— oo E12 O  dopbven
S0OFB « High Address xFFFFA200  0xFFFFA3FF 8512 O d_opb_w20
SOPB v Size 3 FFEOOODO OxFFEOFFFF 64K [ d_opb_+20
SLME v Lock 00000000 0000071 fff 8K O d_Imb_10
SLMB v [Cache 00000000 00007 ff aK [ | i_lmb_10
v DCache u |
SOPE v Instance u O d_opb_+20

10-69 Flat View
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10.4. UART

UART BRAM

10.4.1.
10.4.1.1.IP

TP Catalog opb_uartlite

Communication Low-Speed
opb_uartlite_0

Add IP

suzaku/sz130 — [System Assembly

Ready

[t File Edit “iew Project Hardmare Software Device Configuration Debue Simulation Window Help =)
DAEAZ Aol BRA RBOR MRS AeciABe wE X :Br £
oh Area | OLL @ Filters
Application. TP Catalog osgeg DuieTotoud Ports () Addresses  |Bje Connection Filters
& 3 Bus Connection | Direction | IP Type IP Version
(=] Opb_uartllte microblaze 4002
Narme Wersion Def opb_v20 110e
fAnaloe Imb_v10 1.00.a
B Add IP Imb_v10 1.00a
Bus Bridee mch_opb_zdram 1003
Glack Gontral opb,u.artlite 1.00b
Gommunication High-Speed wpayztem timer opb_timer 1.00b
Gommunication Low-Srssed <d_Imb bram_if cntlr Imb_bram_if cntlr 1000
"3- 0L 1m4d OPE IG Qiilmb,bra.m,d,cmtlr \me.Jram,if,cntIH nob
Smm G
opb,spi 1004 OPB SP1 Inter :U:b e = '
opb_uart16550 1.00d OPB UART (1 . :
( & dber| [P opb_uartlite_0
I <»zpi_flasl
iew MPD! <»led_gpio OpD_EpI0 o
b_epi 2Mb
3 urpose 10 View IP Modifications {Chanee L Co Sobuertiits ) z‘;h-iz::hte 100b
Tnterrupt Wiew FOF Datasheet Tl bramblock  1.00a
Memory Block e < memcon_bus_split util_bus_split 1008
Memory Gontraller <rdom_1d_multi dem_madule 100a
PCI <dem_sdram_fh dem_module 100
Peripheral Contraller <autil bus_split 0 util bus_split 1003
Processor
Reset Contral Legend
Eltmlir : O Master ) Slave Master/Slave Target < Initiator (O Connected () Unconnected
ity =
| > [Oh System fesembly.. | BLOGK DIAGRAM %Pz _oraj main
INFO:iMPACT:579 - '1': Completed downloading bit file to dewvice. ~
INFO:iMPACT:580 - '1':Checking done pin ....done.
'1': Programmed successfully.
Elapsed time = 2 zec.
/4 **% BATCH CMD quit
Done !
izzigned Driver uartlite 1.0l1.a for instance oph_uartlite_0
opb_uartlite_0 has been added to the project
w
< \ 3
Cutput | Warnines | Errors
"~

10-

70 opb_uartlite
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10.4.1.2. OPB
Bus Interface
OPB

opb_uartlite_0

- Xilinx Platfor m Studio — G:/suzaku/sz130

- [System Assembly Viewl]

[t File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Windol

D2EG At wa PRAN:RBIBER A %

Bus Interface

im B O

| @ System dssenbly. | BLOCK D1AGRAM |

OLL
Project | Applications | IF Gatalog PMM (% Bus Interface Ports (O Addresses | Egw Connection Filters
BBB
- Bus Gonnection | Direction | IP Type IP “ersion
(=] mictoblaze 400a
MName Wersion Description opb w20 110e
finalog . Imb 10 1.00a
Bus Imb w10 1.00a
Bus Bridee s@zdram_controller mch_opb_sdram  1.00a
Clack Gontral o s@conzale_uart opb_uartlite 1.00b
Communication High-Speed @system_timer opb_timer 1.00b
2 Gommunication Low-Speed <d_Imb_bram_if_cntlr Imb_bram_it_cntl 1.000
@nph iic 1014 OPE IC Interf i_lmb_bram_if_cntlr Imb_bram_it_cntl 1.000
s 100 OPB SPL Inter s@system_intc opb_inte 1.00c
s satem_me moon opb_emc 200a
opb_spi 1.00d OPB SPI Inter B .
s@opb_egpio 0 opb_epio amkb
OFB UART d @rdebug_mdm opb_mdm 2004
i @s=pi_flash opb_spi 1.00d
»led_epio opb_gpio 30k
<@opb_gpio_1 opb_epio a0b
General Purpose 10 (= ~#opb_uartlite 0 opb_uartlite 1.00h
Interrupt Cantral \ SOPB d_opb_v20
Memary Block J ] bram_hlock 100a
Memary Gontroller N W utilbus_split 100
PCI O - . dem_maodule 1.00.a
Peripheral Gontroller — _ dem_module 1.00.a
Processor <util_bus_split 0 util_bus_split 100.a
Reset Gontrol Lezend
- Eltnﬁr : [OMaster (O slave = Master/Slave = Target <Initiator (O Connected (J Unconnected
- Ltility ol
< »

xpsprm ” ma\n ‘

10-71 OPB

10.4.13.IP

opb_uartlite_0 Configure IP

x Platform Studio

suzakussz130

— [System #Assembly Viewl]

= Project Options
Device: xc3s1200s1e320-4
Metlizt: Toplevel
Implementation: XP3
HOL WHDL
Sim Model BEHAVIDRAL
= Reference Files

i_lmb_bram_if_cntlr
s@aystem_intc

(b Eile Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =&
DR EHe Bmptioo g BE M MBER:EE G DA R MB AEXBE €L
L=l =]
OLL @ Fiters
Project | Applications ” TP Gatalog | PMM g () Bus Iterface (O Ports () Addresses [ Eje Connection Filters
BBB =
Platiorm Natne: Bus Gonnection | Direction | IP Tyvpe IP Wergion
= Project Files <@ microblaze_i microblaze 400.a
MHS File: xps_projmhs <@d_opb_w20 opb_wal 110
MSS File: xps_proj.mss — @i_lmb_10 Imb_e10 1.00a
UUGF File: data/sps_projuct s»d_Imb_10 Imb_10 100a
iMPACT Gommand File: ste/download.cmd ' <@sdram_controller meh_opb_sdram 1.00.2
Implementation Options File: ete/fast_runtime.opt QConSOIE_gart pr_u.artllte 1.00b
Bitesn Options Fils: ete/bitgenut s@svstem_timer opb_timer 1.00b

<d_Imb_bram_if_cntlr

Configure IP

opb_spi
i

/

# Log Files
Report Files

<& memcon_bus_split
dom_14_multi
w@dem_sdramme
<@util_bus_split 0

\

opb_epio

d_opb w20
Wigw MPD

Wiew IP Modifications (Chanee Log
Wiew PDF Datashes
Bhse HOL Sources.

Legend
O Master () Slave

| @ System Assembly. | BLOGK DlAGRAM |

Master/Slave

Target < Initiat

[B) xps_proj ” [2] main ‘

Driver: uartlite »1 01 _a

Delete Istance

10-72 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

User | Swetem N

Al

¢ B4U0R4 TEJART Lite Baud Rate

224 T BirEHumber of Data Bitz in a Seria
Frame

0 USE PARITY Uze Parity

o QR PARTY Parity Type /

10-73 UART

187 EDK



SUZAKU

Starter Kit Guide (FPGA) Version 2.1.6

[System]
Free

”»

”1.4

[Base Address] [High Address]

SUZAKU

10-6 UART
SZ010 SZ030
97130 SZ310

Base Address

0xFFFFA 00 0xFOFFA600

High Address 0xFFFFAG6FF 0xFOFFAG6FF

 opb_uartlite 0 : opb uartlite v1 00 b
SYStem [HDLTDggle MNames ] [E Datazheet ] [{‘3 Restore ]
Syt
User { reEm _) Base Address
Addresses
OFB 0} BASEADGR Baze Address 0xFFFFAG00 |
¢ HiGHAGDTHieh Address 0xFEFFFRAGEFF |
High Address
[9]4 l [ Cancel
10-74
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OPB [OPB Clock Frequency] [OK]

10-7 OPB Clock Frequency

S7010 SZ030
S7130 SZ310
OPB Clock Frequency 51609600Hz 66355200Hz

i

% opb_uartlite 0 : opb uartlite ¥1 00 b

[HDLTDggIe MNames ] E Datazheet ] [{g Restare ]

Uzer | System

Addresses
GreD © 0P8R DWIDTHOPE Data Bus Width az
¢ 58 ARIGTHOFE Addrezs Bus a7
Width
0 CLR FREROFE Clock Frequency ' 516!]96!]0*{2 35
\ —

a

a4 Cancel

10-75

189 EDK



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

10.4.1.4.
Addresses opb_uartlite_0 BaseAddress High Address Size

@ Filters
@ (O Bus Interface () Port

¢ (+) Addresses Y Generate Addresses

Mame fiddress  Bgse Addresz  High Address  Size Lock  IZache  DZache  Bus Connect
+- == microblaze_i
# <d.opb w20 Addresses
<i_lmb_10
«d_lmb_ w10
«@adram_controller
<rconzole_uart
wrzyvetem_timer
«@d_Imb_bram_if_cntlr
«i_Imb_bram_if cntlr
wraystem_intc
wasystem_memooh
~#opb_gpio 0
wrdebug_mdm
~»zpi_flazh
«»led_epio
~»opb_gpio_1 /
«opb_uartlite 0
SOPE 0xFFFFAGO0  OxFFFFASFF 256 [0 d_opb_ w20
= «bram_block 0
-]« memcan_bus_split
= «@dom_T4_multi
-] «gdcm_sdram_fb
= «@util_bug_split 0

8 = I B R 8

<
[h System Azsembly.. BLOCK DIAGRAM

10-76
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10.4.1.5.
Ports opb_uartlite_. 0 RX TX Net Make External

External Ports

@ Filters
= () Bus Interfau: fddrezzes [?E‘Iv Filters (Applied) Hd}l'.‘ &dd External Port
Mame Met Direction | Glass  Sensitivity | Range | [P Twpe
SPI_MISO SPI_MIS0 10
SPI_MOSEI SPI_MOSI I0
SPLES SPI3S 10 [0:0]
FPGA_RESET EN FPGA_RESETEM O
BOOT_JP BOOT_JP I
nLED nLED 0 [0:0]
nLE pir nLE 0 [0a]
nLEZ pin net_voo 0 [0:0]
nLE3_pin net_veo 0 [0:0]
5 i et v 0] [0:0]
CONSOLE_R¥Z pin \GONSOLE_Rx2 I
CONSOLE_THZ pin” GONSOLE TH2 0
+- “@microblaee. icrobla:
+- «o»d_oph 20 CONSOLE_RX2_pin, CONSOLE_TX2_pin |pb w20
+-wi_Imb_10 mb w10
- =d_Imb 10 rmb_v10
+- «@adram_controller mich_opb
+ wpconsole_uart opb_uartl
¥ wmavatem_timer opb_time
+-wed_|Imb_bram_if_chtlr Imb_brary
+- =i_lmb_bram_if_cntlr Imb_brar
+- wsyztem_intc opb_intz
+ -...isysten'!_memc:nn CONSOLE_RX? pr_en'!c
+-<@opb_epio 0 opb_egpio
- <@=pi_flash CONSOLE_TX2 opb_zpi
+- <@led_gpio 1 opb_gpio
+- «@opb_epio_] Make External opb_gpio
—|- «@opb_uartlite_0 opb_uart|
Interrupt lmakmeadion IMTER.. EDGE_RISL.
RK
TH CIMNSOLE THZ
—I-«@bram block 0 bram blo

10-77
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10.4.1.6.
Project UCF 2
10-8 CONSOLE
SZ010
S7Z130 SZ310
SZ030
CONSOLE_RX2_pin B4 M3 F13
CONSOLE_TX2_pin A3 M6 E13
- ¥ilinx Platform Studio - C:¥suzaku¥s2130 - (data/xps projucf) - [xps projuct]
[ Eil= Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help =I5 =]
PP iwa  RENRrBEOR NN i @-AR&
- % U
109 Net MEMCCH Do<0> LOC=N§ ~
110 Net MEMCCON DO<15> Loc=R13 :
Plath 111 MNet MEMCCN_Do<l4> LOC=V13 ;
tarm : 11z Het MEMCON DQ<13> LOC=R1Z ;
=-Project F_"‘_’S ) 113 Met MEMCON DQ<12> LOC=T1Z
MHS File: xps_projmhs 114 Net MEMCON DQ<1l> LOC=V1Z
Mas Ll 115 Net MEMCON DQ<10> LOC=N11 ;
116 MNet MEMCCH Do<S9: LOC=pP11 ;
" ! te/download.c md 117 Met MEMCON DQ<8> LOC=R11 ;
Implementation Optionz File: etc/fast_runtime.op 118 Met HMEMCON OEn<0O> LOC=T14 :
Biteen Optionz File: etc/biteenut 119  HMet MEMCON WEn LOC=E13
= Project Options 120 MNet MAC INTERRUPT IN LOC=V14 ;
Device: xcls1200efe320-4 121 Netr MAC CSn - LOC=R12
Netlist: TopLevel 122 Net BOOT_JP LOC=F5
Implementation: KPS 123 Het FPGEL RESET EN LOC=E13 ;
H_DL' VHD!‘ 124 Met SDRAM FE clk LOC=E2
Sim Madet BEHAVIORAL 125 Met nLED<D> LOC=T3
= Reference Files 126
Log Files ) 127 Met nLE pin<O» LOC=E12
Synthesie: Report Files 128 Met nLEZ pin<O> LOC=F12
1z9 Met nLE3_pin<O> Loc=E11 ;
130 MNet nLE4 pin<O> Loc=a11 ;
131
13z Met CONSOLE_RXEZ pin LOC=HM3 H
133 MNet CONZOLE Tz pin Loc=Mg
134
135 2
(_ i . 4
| # | [Platform Studio] [M3vstem fzsembly Viewl [2) #ps=_projmhs | xpz_projuct
Design updated. ”~
Assigned Driwver uartlite 1.01.a for instance opb_uartlite 0
oph_uartlite 0 has been added to the project
Make instance opb uartlite 0 port RX external with net as port name
Make instance opb uartlite 0 port T external with net as port name
M
< | >
Qutput Warnines Errors
CAPE | MUM |SCEL (Ln 131 Gol 1 |UCF )
10-78 UART(xps_prj.ucf)
10.4.2. , (Hard )
[Hardware] - [Generate Netlist] 58
[Hardware] - [Generate Bitstreaml] bit
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10.4.3.
10.4.3.1.

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

s Software Platform Settines

Processor Information

Proceszor hetance: | microblaze i

Software Platfo  Drivers Gonfiguration:
03 and Librarie

Peripheral Ht version Ihstance Drriver \ergion fad
Drivers B — B IR | Mt
Interrupt Hardl opb_timer 100k eystem_timer tmrctr + 1.00hb
Imb_bram_if cntle1.000 d_Imb_bram_if_chtl |generic + 1.00a
Imb_bram_if cntlr 1000 iImb_bram_if cntl [eeneric v 1.00a
opb_intc 100 system_intc ite e 100c
opb_v20 110 d_oph_v20 Eeneric v 100a
opb_emec 200.a system_memcon genericiv 1.00a
opb_gpio a0 opb_gpio 0 generic v 1.00a
opb_spi 100 spi_flash generic v 100a
opb_gpio 30b led_gpio Epio w|20a w
iR 201k aab g Ricel o0 S
(] ] .
J

Driver Parameters:

Ok l ’ Cancel

10-79 UART Driver
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10.4.3.2. ,
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 1.h

/= FIFO */
#define XUartLite_mlsReceiveEmpty(BaseAddress) ¥
((XUartLite_mGetStatusReg((BaseAddress)) & XUL_SR_RX_FIFO_VALID_DATA) 1= ¥
XUL_SR_RX_FIFO_VALID_DATA)

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

/* FIFO 1Byte Read >/
Xuint8 XUartLite_RecvByte(Xuint32 BaseAddress);

194 EDK



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

10.4.4.
Applications hello-led main.c
uartlite LED

‘% Xilinx Platform Studio - G:¥suzaku¥s2130 - {G:¥suzaku¥s2130-20061114%hello-led¥main.c) - [main.c] =19
[3 Eile Edit ¥iew Project Hardware Software Device Configuration Debug Simulation Window Help =& X]
BEANOR:DFEAL:ANE 0 PEN:BRIEBORERG AecARs: M8 EXRBRr:E E
: 2

e . B B -

I l #include  "wparameters.h"
IP Catalog Project C

Applications #include  "xuarclite 1.h"

1
2
3
Software Projects P o)
[F]Add Softwere Application Project s |
1) Default: microblaze_j_boatloop 5
1 Detault: microblaze, i xmdstub 7
¥ Project: BBoot 8

(*{volatile unsigned- long- *} [OxFFFFA400) | =0;
while- (1) -{
-+ -while (¥Uartlite mIsReceiveEmpry (XPAR _OPE UARTLITE 0O BASEADDR));

=l ’?P[uigc(: hello—-led 9 <+ - Elartlite SendByte (XPAR OPE UARTLITE O BASEADDER,
s Processor: microblaze i 10 BRI (Zuintd) XUartLite_RecvByte (ZPAR_OPE_UARTLITE_O_BASEADDR) ) ;
Executable: G¥suzakuész] 30-2008111 4%he llo- led¥erecutable elf il
Gompiler Options iz )
13
[3 I H
< | # || [mSystem Areembly View [Z) xps projuct ‘ [E] mainc ‘

#include "xparameters.h"

#include "xuartlite_l.h"

int main()

{

while (1) {
while(XUartLite_mlsReceiveEmpty(XPAR_OPB_UARTLITE_O_BASEADDR));

XUartLite_SendByte(XPAR_OPB_UARTLITE_O_BASEADDR,
(Xuint8)XUartLite_RecvByte(XPAR_OPB_UARTLITE_O_BASEADDRY));

}

10-80 (main.c)
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10.4.5.
[Software] - [Build All User Applications]é

executable.elf

10.4.6.
bit
[Device Configuration] - [Update Bitstream]it bit
[Update Bitstream] bit
download.bit ”Ci¥suzaku¥sz***-

add_uart_gpio¥implementation”

— (C:¥¥suzaku¥suzaku-s-20060626¥code¥main_c) — [main_cl

ce Configuration Debug  Simulation Window Help (=[5 %]
MR MBER A% ARG X BRriE
W ® B OER
1 =1 . ~
82  int mainivd Update Bitstream
g3 {
54 int 1i,3:
85 unsigned int hootloader offset;
86 char key:
87
{=t=1 LED_GPIO(LED OFF):
59 bootloader offset = BOOTLOADER OFFSET SPI;
e a0
a1 (¥ ({wolatile unsigned long *) (0xFFFFAL400)) = 0O;
92
) 93 while (1) {
10-81 bit
10.4.7.
vv5 2 "
SUZAKU JP2 SUZAKU CONY7
LED/SW CON7
LED/SW CON6 AC 5V

e

O)|s9902000000000000000049

LED | SW | R-SW 7SEG UART|CONFIG
©000000000000000000[000
0000000000000000000 -—

-

— e (|
= 5[0 (0 [0) [ \E5

10-82
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[Device Configuration] - [Download Bitstream]&s iMPACT
FPGA bit
I Tera Term — COMI VT adeefghijk hEﬂi:i Eﬂ

abcdefzhilk > V ~

abcedefghijk

(11T
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11. CPU

“9. FPGA
SUZAKU
OPBAVA—71—A&07 - . 3
OPBA/YA—J1—2% SECETELERE = = B {EIPO7%ESUZAKUD) BBootlcY—20— k% 2RYbI Y
#3 — 93 —y CRELBEPYE o TsosibcnTs [ Emss ) s
11-1

CD-ROM  "¥suzaku¥fpga_proj¥x.x¥sz***¥gz***-xxxxxxxx.z1p”

”C¥suzaku”
7C'¥suzaku¥sz*¥**-xxxxxxxx” ”Xps_proj.xmp”
Xilinx Platform Studio SUZAKU
"opb_silO0u"
opb_silOOu SEG
4 ~\ nSEL
nLE @
opb_sil00u.vhd | LI L LY
LI || LS| L/
o | S22
nCODE V2
0[0] (O] [O] 3%
§ user _logic.vhd
m
o
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

CPU

OPB
EDK

[Hardware] - [Create or Import Peripheral...]

(b File Edit Yiew Proj

(N Softmare  Device Cor

O AL e Gererate Metlist

iR g O % Generate Bitstream

5\&2 Create or Import Peripheral..
Project | Applicatios i [@I Configure Goprocessor.
Platfarm

25 Clean Netlist
| [ Clean Bits
Clean Hardware

=-Project Files
MHS File: xps proj
MSS File: xps_proj.meS

b O
ration Debug Simulation Window Help =IE =)
HBEOR RGPl R @ REIE L

OLL @ Fifters

PMM <3 (&) Bus Interface () Ports (O Addresses %vCDnnachnn Filters

EB B
MName Bus Connection  Direction  IP Type IP Verzion
<@ microblaze i microblaze 400.a

[Hardware] - [Create or Import Peripheral...]

UGF File: data/xps_projuc
IMPAGT Command File: eW
Implementation Options File: etc/fast_runtime.opt
Bitgen Options File: etc/biteenut
= Project Options
Device: xc3s1200efg320-4
Metlist: TopLevel
Implementation: XPS
HDL: WHDL
Sim Model BEHAVIORAL
= Reference Files
Log Files
Report Files

TH P oo T e TS
Psystem_timer oph_timer 1006
<»d_Imb_bram_if_cntlr Imb_bram_if_crtlr 1.006
<i_mb_bram_f ontlr Imb_bram_if_crtly 1005
pzystem_intc opb_intc 100c
system_memcon oph_gimc 2005
«popb_gpio 0 opb_gpio 3mb
<@debueg_mdm opb_mdm 200.a
sspiflash opb_spi 100d
<led_gpio opb_gpia b
sabram_block 0 bram_hlock 100a
samemcon_bus_split util bus_zplit 1.00.a
<»dom_14_multi dom_module 100a
«adcm_sdram_fb dem_module 1.00.a
<sutil fus_split 1 util bus_split~ 100a

Legend
OMaster O Slave

| [ System Assembly. | BLOGK DIAGRAM |

Master/Slave ~ Target < Initiator Q) Connected () Unconnected

11-3

Create and Import Peripheral Wizard

Create and Import Peripheral Wizard

[Next]

« CGreate and Import Peripheral Wizard - Welcome

Welcome to the Greate and Import
Peripheral Wizard

Thiz wizard will help vou create and import a user peripheral for uge in
proceszor systems developed uzing the EDK.

ATTEMTION

Refer to the following documents to get a better understanding of
howve Lzer peripheralz connect to the GoreGonnect(THD buses theaugh
the IPIF interconnection standards.

GCoreGonnect Specification
QFPE IPIF Specification for slave onl
OFE IPIF Specification for maszter/slave peripherals

peripherals

i *'luh

a
<

PLE IPIF Specification for slawve only peripherals

PLB IPIF Specification for master/slave peripherals

To continue, click Next.

< Back Mexct >

Cancel

11-4  Create and Import Peripheral Wizard
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Create and Import Peripheral Wizard Select flow [Create
templates for new peripheral] [Next]

reate and Import Peripheral Wizard - Peripheral Flow

Peripheral Flow
Indicate if vou want to create a new peripheral or import an existing peripheral.

Thiz tool will help vou create templates for a new EDK compliant peripheral, or help vou import an existing
peripheral into an ¥PS project or EDK repozitory. The interface filez and directory structures required by EDE
will be generated.

glect flow

-
_ % @ reate templates for a new peripheral

) Impart exizting peripheral

Implement/\Verify : Flow description
This tool will create HDL templates that have the EDK

compliant port/parameter interface. You will need to
implement the body of the peripheral.

Import to XPS

< Back S Mext > } Cancel

11-5 Peripheral Flow

[To an XPS project]

[Next]

Create Peripheral — Repository or Project

Repository or Project
Indicate where vou want to store the new peripheral

& new peripheral can be ztored in an EDK repository, or in an XPS project. When stored in an EDK repository,
the peripheral can be accessed by multiple ¥PS projects.

() To an EDK uszer reposzitory (Any directory outzide of vour EDK installation path)

Bepository: | Browse...

. C¥suzaku¥sz***-xxxxxxxx ¥
o an #PS project
—

Project:  (Ci¥suzaku¥sr130-20060714%] ) v|| Browse.
———————

Peripheral will be placed under:
C¥zyzaku¥sz] 30-2006071 4¥pcores

"
e G D) (o]

11-6
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[Name] opb_sil0Ou

reate Peripheral — Hame and VYerszion

Name and Version
Ihdicate the name and wersion of vour peripheral.

Enter the name of wour peripheral. This name will be uzed az the top HOL desien entity.

 lopb il )= opb_silO0u

Wersiom: 1.
Major revizion: Minor revision: Hardware/Software compatibility revision:
1 e o % la =l

Logical library name: opb_sil00u_1_00 3

&l HOL files feither created by wou o generated by thiz tool) used to implement this peripheral must be
compiled into the loeical library named above, Any other logical libraries referred to in your HDL are
azzumed to be available in the XPS project where thiz peripheral iz used, or in EDK repozitories indicated in
the ®PS project settings.

e e

11-7

OPB [On-chip Peripheral Bus(OPB)] [Next]

¢ Greate Peripheral - Bus Interface

Bus Interface
Ihdicate the bus interface supported by wour peripheral.

To which bus will thiz peripheral be attached?

@Eg_n-chip Peripheral Buz (OFED:

Frocessor Local Bus (PLEY

(") Fast Simplex Link (FSL}

Mate

Cither buz interfaces are not supported by the wizard in thiz releaze.

e oo

11-8
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IPIF

OPB

[User logic interrupt support] [User logic S/W register support] [Next]

capture mode

Greate Peripheral — IPIF Services

IPIF Services
Indicate the IPIF services required by wour peripheral.

“four peripheral will be connected to the OFE bus through the OPE IP interface QPIFY module. Besides standard
functions like address decoding, this module also offers other commonly used services. Using these services
may significantly simplify the implementation of vour peripheral.

[Clis/ i reset and module information register (RST/MIRD |

[] Burst transaction support

[] DMa
[ ] FIFO

User logic interrupt support

zer logic 5 register support

aibo 1esn

M Lzer logic master support

sng [ereydusg diys-uo

[] User logic address ranee support

opb_ipif

< Back ‘ Mext > ’ Cancel

N

11-9

Duty 50%
[Use Device ISC(interrupt source controller)

[Rising Edge Detect] [Next]

Greate Peripheral — Interrupt Service

Interrupt Service

Caonfigure interrupt handling.

The interrupt handling service in the IPIF provides a mechanizm for generating one interrupt sienal from multiple
interrupt zignals generated in the user-loeic and by the other services available in the IPIF.

IPIF [ sor IP @SB Device [5G (nterrupt source contraller?

Uze Device ISC Priority Encoder service

Mumber of interrupts esnerated by uzer-logic:

£ eeister will sample the IP Interrupt input
at the rizing edge of each buz clock pulze. & one bus clock
delayed sample will alzo be maintained. The new sample and
the delaved zample will be compared. If the new sample iz
logic high and the old zample is logic low (& rizing edee
event), the IP Interrupt Statuz Fegister will latch and hold a
logic "' for the interrupt bit pozition. Once latched, the bit of
the IP Interrupt Statuz Register corresponding to the input
interrupt position will stay high until the User Application A

< Back ; Mext > ) Cancel

3

11-10 Interrupt

Interrupt
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/ 4 LED 3
LED 2

6 4
8

[Number of software accessible resiters] 6 [Data width of each register] 8bit [Next]

reate Peripheral - User S/YW Reeister

Uzer 5/W Register
Confieure the goftware accessible regizters in vour peripheral.

The software accessible regizters will be implemented in the user-logic module of vour peripheral. These
regizters are addressable on the byte, half-word or word boundaries. The following fields determine the
characteristics of the registers,

Mutmber of software accessible registers:

Data width of each register: bit

Mote

Selecting a data width that i less than the target bus width (32 will result in more resource usage due to
byte steering logic.

< Back 1 Mext = ) Cancel

11-11
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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 wour peripheral and the IPIF.

Your peripheral is connected to the bus through a suitable IPIF module. Your peripheral interfaces to the IPIF
thraueh a zet of zienals called the IP interconnect IPIC) interface. Some of the ports are always present. You
can chooze to include the others bazed on the functionality required by wour peripheral

Mote: all IPIC ports are active high.
OPB or PLB bus O IP2Bus Glk ~|  Port description

Buz2IP Gk

Bus2IP_Reset

O Bus2IP_Freszs

IP2Bug_IntrEvent

O Bus2IP_Addr

Buz2IP_Data o
BuzZ2IP_BE

O BusZIP_Burst

[ BusZIP_RMw

[ Bus?2IP G5

O Bus2IP_GE v

Festore Defaults

EEN @S’

11-12 IPIC

ON
[Next]

reate Peripheral - {OPTIONAL) Peripheral Simulation Support

{OPTIOMAL} Peripheral Simulation Support s L
Gienerate optional files for simulation using Bus Functional Models (BFM). -Y'

The EDK provides a BFM zimulation platfarm to help wou simulate vour peripheral. Indicate if wou want this tool
to gererate the appropriate HOL and Bus Functional Laneuage (BFL) stimulus file for the tareet bus.

5 Dégenerate BFM gimulation platform for ModelSim-5E
OLB Device]jmaster) 1 o MadelSim-PE
G OFB Device (slave) +————+ oo Thiz feature requires that vou have accepted the
= azzociated IBM license agreement and installed the
smch T BFM toclkit. The link below shows how:
Monitor  +————
EFtd Toolkit Installation Ihetructions
ymch
myip_tb
Arbitrary
o [1Y i
stimuate =& IP
e s
itr
| ]
BFM Synch Bus
A
< Back g Mext = ? Cancel
11-13

204 CPU



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

[Next]

Greate Peripheral - (OPTIONALY Peripheral Imple mentation Support

{OPTIOMAL} Peripheral Implementation Support
Generate optional files for hardware/software implementation ‘:\\??

Upon completion, thiz toal will create swnthesizable HOL files that implement the IPIF services vou requested. A stub
‘uzer_logic’ module will be created. You will need to complete the implementation of this module using standard HOL desien

flows. The tool will also generate EDK interface files (mpd/pac? for the synthesizable templates, so that you can hook up the
generated peripheral to a processzor system.

Mote
Peripheral (VHDL) Should the peripheral interface {ports/parameters? or file list change, you will
need to regenerate the EDK interface files using the import functionality of this
tool.
IPIF (VHDL) []iGererate stub 'uzer_logic' template in Werilog instead of WHDL !
[] Generate ISE and ST project files to help vou implement the peripheral
using X3 T flow
User Logic Pnerate template driver files to help vou implement software interface
(VHDL)

< Eaci Mext > s Cancel
4

A
O —

11-14
[Finish]

eate Peripheral — F

Gongratulations!

When wou click Finish, HDL filez reprezenting wour peripheral will be
generated. fou will have to implement the functionality of vour peripheral
in the stub ‘uzer_loeic’ template file

IMPORTAMNT: If wvou make anv interface changes to the eenerated
peripheral {including peripheral name, version, ports and parameters), or
any file changes tadd ar remove files) vou will need to regenerate the
EDK interface files by using this tool in the Import mode.

Thank wou for using Create and Import Peripheral s
Wizard! Please find your peripheral hardware
tenplates under C:

Yauzakuh suzaku-20060626%pooreatoph_2il00_wl 00 a

atud peripheral software templates under C:

Youzaku' suzaku-zZ0060626 N drivershopb_2i100_wl_00_a
respectively.

T —
[ <Back ([ Fiish ) [ oancel

T~y

11-15
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“C¥suzaku¥sz***-xxxxxxxx¥pcores” OPB

@ C:¥suzaku¥sz120-20060714%pcores¥opb sill0u v1 00 a¥hdi¥vhdl [ |[B]

X

rME REE FJTLW BREADE WD ALH },
Q= - Q ¥ Pn= ‘[E_ T ‘ [~
FELAD |E| C¥suzakuisz1 30-2008071 4¥pcorestoph_silllu_v1_00_a¥hdl¥vhd] v 15
ey X E A7 fEE
= [ =2130-20060714 ~ 22 KB MTI vhdl

) _xps [ user _logic.vhd QKB MTI vhdl

) code

[5) data

default_bit file
= ) drivers
[ opb_sil00u_v1_00_a
6 etc .
= C3oncnre
= 155 opb_zilllu_v1_00_a
[5) data
|5 dewl
= 3 hdl
9 whdl 2
< - T I »
11-16
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)
1 1 . 2 . opb_sil00u.vhd

-
OPB

)
user_logic.vhd

AV AV

sil0Ou_core.vhd
~—_————
\_ J

s1100u_core.vhd

sil00u_core.vhd

CPU
(code) Pt NCODE
« <p
CPU
Sw)
< G nSW
CPU LED
(le_trig) N LED nLE
l/' >
< (intr)
LED
CPU nSEL
(seg_inl,seg_in2,seg_in3) l > >
LED SEG
0
11-17 1P
11.2.1. silOOu_core.vhd
SUZAKU 3.6864MHz DCM S7Z010 SZ030 SZ130
51.6096MHz SZ310 66.3552MHz 23
s1100u_core.vhd slot_counter le_seq_blink seg7_decorder
dynamic_ctrl
11-1 (sil00u_core.vhd)

library I1EEE;

use IEEE.STD LOGIC 1164 _ALL;

use IEEE.STD LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity silOOu_core is
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generic ( )
C_CNT_WIDTH : integer := 23 -- oph_si00u.vhd
)- ~————
? sil00u_core.vhd

)
Port ( user_logic.vhd
SYS CLK  : in STD LOGIC; -- A\
SYS_RST : in STD LOGIC; -- )

sil0Ou_core.vhd
-- External ——
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); --

-— 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) --
)

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; --
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SYS_RST : in STD_LOGIC; --

nSEL : 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

seg_in3 : in STD LOGIC VECTOR(O to 3); --7

seg_data : out STD LOGIC VECTOR(O to 3) --4
)

end component;

component seg7_decorder
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_0 : slot _counter
Port map(
SYS CLK => SYS CLK,
SYS _RST => SYS_RST,
count => count

)
le_seq_blink 0 : le_seq _blink

LED
LED1

LED2
LED3

LED

Port map(
SYS CLK => SYS_CLK,
SYS_RST => SYS_RST,

le => le,
le_timing => count(0)
)

dynamic_ctrl_0 : 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_decorder_0 : seg7_decorder
Port map(

SEG => SEG,

seg_data => seg_data

)

L -1-

——
<
le_seq_blink —p—>

le t <= le and "1111" when le_trig = "1" else "0000"; [ I

nLE <= not le_t; --

sSw <= not nSW; --

code <= not nCODE; --

intr <= count(4); --
end IMP;

dynamic_ctrl

seg7_decorder
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11.3. OPB IP

(sil00u_core.vhd slot_counter.vhd dynamic_ctrl.vhd seg7_decorder.vhd
le_seq_blink.vhd) “C:¥suzaku¥sz***-xxxxxxxx¥pcores¥opb_sil00u_v1_00_a¥hdl¥vhdl”

FELAD! 5 C¥suzakudsz1 30-20060714¥pcorestopb_silllu +1_00_a¥hdkévhd| v B 8

eyt X A T 3R
= I5) suzaku ~ ;_&]uph_silﬂﬂu.vhd 20KE MTI whdl
= (5 =2130-20060714 [njuzer_logic.vhd 12 KB MTI vhdl
I _=p= ﬁ]le_seq_blink.vhd 2KB  MTI vhdl
=) BEoot Eseg?_decarder.vhd 2 kKB MTI vhdl
% ) blkdiaeram [ii]=lot_courter vhd 1KE  MTI vhd|
|5y code Edynamic_ctrl.vhd 3 KB MTI vhdl
03 data [nteiititu core.vid 4 KB MTIvhdl
# () drivers
I ete
# [ hdl

+ ) implementation
+ |5 microblaze_
=l |Z) poores
= 15 opb_zil00u_1 _00_a
[5) data
# () dewl
= [ hdl
+ | whdl
[ projnay

11-18
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11.3.1. user_logic.vhd (———— )
user_logic.vhd user_logic opb_sil00u.vhd
s1100u_core i
2 B
logic. rhc

—_ 7

--USER xxx added here

SRA
sil00u_core.vhd

11-2  sil00u user_logic.vhd

-—- DO NOT EDIT BELOW THIS LINE -———————————————————
library ieee;

use leee.std _logic_1164._all;

use leee.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 ——--—————————mmme

library opb_silOOu_vl 00 a; -
use opb_silOOu_v1 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 —-———————————mmmm————
-- Bus protocol parameters, do not add to or delete

C_DWIDTH : integer = 8;
C_NUM_CE : integer = 6;
C_IP_INTR_NUM o integer =1
-- DO NOT EDIT ABOVE THIS LINE ——-———————— e
?)0 rt (————— )
( opb_sil00u.vhd
-- ADD USER PORTS BELOW THIS LINE —----—————————————- — =
~ R
SEG : out STD _LOGIC_VECTOR(O to 7); -— 7 LED user_logic.vhd
NnSEL : out STD_LOGIC_VECTOR(O to 2); | -- - —
nLE : out STD LOGIC_VECTOR(O to 3); - LED r— —
nSW : in STD LOGIC VECTOR(O to 2); -- sil00u_core.vhd
NnCODE : in STD_LOGIC VECTOR(O to 3); | -- Sw —————

intr : out STD_LOGIC;

-— ADD USER PORTS ABOVE THIS LINE ———————————mmmm

211 CPU



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

-- DO NOT EDIT BELOW THIS LINE —-—-——-—————————————————
-- Bus protocol ports, do not add to or delete

Bus21P_CIk : 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;

IP2Bus_Retry : out std logic;

1P2Bus_Error : out std logic;

I1P2Bus_ToutSup : out std_logic

—— DO NOT EDIT ABOVE THIS LINE ——————m e
)

end entity user_logic;

architecture IMP of user_logic is

[ signal slv_reg r4

std _logic_vector(0O to C_DWIDTH-1); -
signal slv_reg r5

std logic vector(0 to C_DWIDTH-1);

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_reg5 : std logic vector(0O to C_DWIDTH-1);

signal slv_reg write_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_CIk, A n 4
SYS RST => Bus2lIP_Reset, .
user_logic.vhd
-- External W
SEG => SEG, )
nSEL => nSEL, sil0Ou_core.vhd
nLE => nLE, "
nSW => nSW,
nCODE => nCODE,
\_ J
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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)
):
\ J

slv_reg write_select <= Bus2IP_WrCE(O to 5);
slv_reg_read_select <= Bus2IP_RdCE(O 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 <= Bus2IP_RdCE(0) or Bus2IP_RdCE(1) or Bus2lIP_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_CIk ) is
begin
ifT Bus2IP_Clk"event and Bus2IP_Clk = "1" then
if Bus2IP_Reset = "1° then
slv_reg0 <= (others => "0%);
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_regO(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 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP_BE(byte index) = "1" ) then
slv_regl(byte index*8 to byte index*8+7)
<= Bus2lIP_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
it ( Bus2IP_BE(byte_index) = "1% ) then
slv_reg2(byte_index*8 to byte index*8+7)
<= Bus2lIP_Data(byte index*8 to byte index*8+7);
end if;
end loop;
when *000100" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP_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 O to (C_DWIDTH/8)-1 loop
if ( Bus2lP_BE(byte_index) = "17 ) 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 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP_BE(byte index) = "1" ) then
slv_reg5(byte_index*8 to byte index*8+7)
<= Bus2lIP_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_regO;
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;

sil0Ou_core.vhd

when others => slv_ip2bus_data <= (others => "0%);
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 iInterrupts whenever the counter rollover (the counter
-— will rollover ~21 sec @50Mhz).

r—

—-—JINTR_PROC : process( Bus2IP_Clk ) is

--] constant COUNT_SIZE : integer := 30;

--| constant ALL_ONES : std _logic_vector(0O to COUNT_SIZE-1) := (others => "1%);
-—| variable counter : std_logic _vector(0 to COUNT_SIZE-1);

--|begin

-—] if ( Bus2IP_Clk"event and Bus2IP_CIk = "1" ) then
-- if ( Bus2IP_Reset = "1" ) then
—— counter := (others => "0%);
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- interrupt <= (others => "07);

- 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;

IP2Bus_IntrEvent <= interrupt; - counter

1P2Bus_Data <= slv_ip2bus_data;
1P2Bus_Ack <= slv_write_ack or slv_read_ack;
IP2Bus_Error <= "07;
I1P2Bus_Retry <= "0%;
1P2Bus_ToutSup <= "0%;
end IMP;
11.3.1.1.

library opb_silOOu vl 00 a;
use opb_silOOu_v1l 00 a.all;
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11.3.2. opb_silOOu.vhd
opb_sil00u.vhd
opb_sil00u user_logic

sil00u_core.vhd

11-3  sil00u opb_sil00.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_vl1l 00 _a.all;

-- Entity section ( N
___?________?—————? ________________________________________________ b_sil00u.vhd
entity opb_silOOu is ! [opSI ut_J I
generic Y =
( [userlogic.vhd J
) AW A\
20 rt I sil00u_core.vhd I
. J

-- ADD USER PORTS BELOW THIS LINE -—--—---————mmo——

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); --
NnCODE : in STD_LOGIC_VECTOR(O to 3); —-

-- ADD USER PORTS ABOVE THIS LINE --—-———-——————————-
-- DO NOT EDIT BELOW THIS LINE ——————mmmm e
-- 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;

SI_toutSup : out std logic;

S1_xferAck : out std logic;

OPB_ABus > in std logic vector(0 to C_OPB_AWIDTH-1);
OPB_BE : in std_logic_vector(0 to C_OPB_DWIDTH/8-1);
OPB_DBus : In std logic vector(0 to C_OPB DWIDTH-1);
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OPB_RNW : In std_logic;
OPB_select - in std logic;
OPB_seqAddr : in std_logic;
IP2INTC_Irpt : out std_logic

-— DO NOT EDIT ABOVE THIS LINE ——-———— oo

E

attribute SIGIS :© string;

attribute SIGIS of OPB_Clk signal is "CIKk";

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_1 : entity opb_ipif v3 01 c.opb_ipif
generic map

(
)

port map

USER_LOGIC_1 : entity opb_silOOu_vl 00 _a.user_logic
generic map

(

)
port map

(
-- MAP USER PORTS BELOW THIS LINE ———--—————mmmmmme - ( — )

| | opb_sioouvhd | |
SEG => SEG, - _J
NnSEL => nSEL, - -
nLE => nLE, user_logic.vhd
nSW => nSW, —

nCODE => nCODE,

-— MAP USER PORTS ABOVE THIS LINE ——————————e——— lsi'OOU—COFG-VhdI
Bus2IP_Clk . J

=> 1Bus21P_CIk,

Bus2IP_Reset => iBus2IP_Reset,
Bus2IP_Data => uBus2IP_Data,
Bus21P_BE => uBus2IP_BE,
Bus2I1P_RdCE => uBus2IP_RdCE,
Bus21P_WrCE => uBus2IP_WrCE,
I1P2Bus_Data => ulP2Bus_Data,
I1P2Bus_Ack => i1l1P2Bus_Ack,
IP2Bus_Retry => 11P2Bus_Retry,
IP2Bus_Error => 11P2Bus_Error,
IP2Bus_ToutSup => 11P2Bus_ToutSup
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);

end IMP;

11.3.3. opb_silOOu_v2 1 0.mpd

“C¥suzaku¥sz***-xxxxxxxx¥pcores¥opb_sil00u_v1_00_a¥data”

— |

op sil0Ou.vka 11

¥/

e _logic.v 1 J
sil0Ou_core.vhd l

N~——————————

68

TELADY |5 C¥euzakusisz 302006071 d¥pcores¥oph_sillu 1 _D0_s¥data v | £ #58h
T4 22

= | suzaku
=[5 ==130-20060714
) _xp=
[ BBoot
[C5) blkdiaeram
) code
) data
) drivers
) et
3 hdl
L5 implementation
I3 microblaze
= [ poores
[= |55 opb_sild0u_+1_00_a
) BELE
() devl
= ) hdl
) vhdl
() projnay
I report
) svnthesiz 3 = 3>

|&2] opb_=il00u_v2 1 O.mpd
i | opb_sil00u_»2_1_0pan

11-19

opb_sil00u_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 = O, VEC = [0:3]
PORT nSW = """, 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_sil00u_v2_1_0.pao pao(Peripheral Analyze Order)
HDL

11-5  opb_sil00u_v2_1_0.pao

ib opb_silOOu_vl 00 _a silOOu_core vhdl

lib opb_silOOu_v1l 00 _a slot_counter vhdl
lib opb _silOOu_vl 00 a le _seq blink vhdl
lib opb silOOu_vl1l 00 a seg7_decorder vhdl
ib opb_silOOu_vl 00 _a dynamic_ctrl vhdl

1P

219 CPU



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

11.4. IP
EDK 1P SUZAKU
SUZAKU
IP OPB ( LED)

11.4.1. SZ010 SZ030

OPB
o OPB SDRAM - . SDRAM
I-LMB ope | _ Controller _ i
<> - > - > g g LAN
R} R}
& &
BRAM B&JFS MicroBlaze <> OPB EMC
o ‘D—LMB‘ ‘D—OPB‘
- | OPB Timer
> | oPBUART | . RS232C
i o lite i o
/0 <ﬁ OBP SILOOU -t > _ [ oe interrupt
i "~ 1 Controller
T ¢ | OPBGPIO |- >
3.6864MHz - » < »
> DCM 51.6096MHz > . - OPB GPIO |- > LED
Y SDRAM
11-20 SZ010 SZ030 1P
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11.4.2. SZ130
OPB
MCH OPB
—] SDRAM > SDRAM
I-LMB 1-OPB Controller
— I ! I ! —» SDRAM
BRAM BJJFS MicroBlaze <¢—p| OPBEMC |—TP LAN
D-LMB D-OPB
<¢—p| OPB SPI I > SP
-¢—p{ OPB Timer
170 <,\: ol Skl > OPB UART RS232C
— lite
OPB Interrupt
T Controller
3.6864MHz 51.6096MHz
—_—>
DCM «¢—| OPBGPIO |t—
l4—p| OPBGPIO |t—1P
|_> DCM LED
SDRAM
11-21 SZ130 1P
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11.4.3. SZ310
PLB
OPB SDRAM SDRAM
Controller >
S S
1-PLB iu) LUJ LAN
(5] (5]
wn wn
PPC405 ——p OPB EMC
MMU
ICACHE 16KB
DCACHE 16KB
LR D-PLB  |a—p» BRAM
—]
OPB
OPB UART RS232C
265.4208MHz > lite i
PLB2
DCM — —
OPB OPB Interrupt
A — Controller
3.6864MHz 66.3552MHz
+—> DCM -
l<¢—p] OPBGPIO [|-t—1
OBP SILOOU
l<¢—p] OPBGPIO |s—1P LED
v SDRAM %
170
11-22 SZ310 1P
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11.4.4.
EDK
EDK [Project] - [Rescan User Repositories]

Platfo 5 A em A b . O
[ File Edit Wi Hardware Software Dewice figuration Debug Simulation Window Help [SE X
0P B : Project Options... P oiE P So D 50 i rm . $ BN A cumde DFA% M e oo
im 8 il DA? Gienerate and View Eloc.k Diagram < [PI.O]eCt] N [Rescan User RepOSltOI‘leS]
ml Generate and View Desien Report

Project Molicati ‘ 'E‘I;I'EI = [ B erace Forts TIOrEsses | oy ornection FIners |
Platform Launch EDK Shall MName ) Bugz Gaonnection | Direction IF.‘ Tupe IP Verzion
= Project Files . s@microblaze_i microblaze 400.a

MHS File: sps ustomize Buttons. @ oph 4210 opb 20 110c

MBS Fils: xps B O8N es | m-ilmbyi0 Imbyl0 1004

UCF File: dat [£] Torminate Running Process | T | m-<dlnbn Imb 10 100a

iMPACT Com szdram_contraller mch_opb_sdram  1.00.a

8L Export to Project Navigator L @ consnle Lart opbuartlite 100k

@system_timer opb_timer 100k
s@d_Imb_bram_if crtlr Imb_bram_it cntlr 1000
<@i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1,000
ssystem_intc oph_intc 100
s@aystem_memoon opb_emc 200.a
seopb_epio 0 opb_gpio 3 hb
s@debug_mdm opb_mdm 200.a
saspi flash opb_spi 100d
<led_gpio opb_gpio N
s@bram block 0 bram_black 100.a
<@memcon_bus_split util_bus_split 1.00.a
werdcm_14_multi dem_module 1004
<ardom_sdram_fb dem_moduls 1.00.a
wautil buz_split 0 util bus_split 1004

Implementatic
Bitgsn Optior /5% Imoort fram Project Navigator

|=}-Project Options
Dewvice: xc3z1200efe320-4
Metlist: Toplewvel
Implementation: ¥PS
HDL: WHDL
Sim Model: BEHAWIORAL
=}-Reference Files
Log Files
Repart Files

Legend
[Omaster (J)Slave = Master/Slave  Target < Initiator Q) Connected () Unconnected

[Tn System Assembly. | BLOGK DIAGRAM

(Console Log)
1, WARNING: HDLParsers:3534 - "C:/EDK/hw/¥ilinxProcessorIPLib/poores/proc common w2 00 s/hdl/vhdl/proc_common pkg.swhe
L1 WARNING: HPDLParsers:3534 - "Ci/EDK/hw/HilinxProcessorlIPLib/poores/proc common w2 00 s/hdl/vhdl/proc commnon bld.vhi

Output | Warnings | Errors

Rescan user repository directories in order to pick up chanees to PSF files )

11-23 1P

IP Catalog  Project Repository opb_silOOu

Xilinx Platform Studio XpS_proj.xmp
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11.4.4.1. IP
opb_sil00u
opb_silO0u

Add IP

Feuzakufsz120 - [System Assembly Viewl]

[th File Edit Miew Project Hardware Software Device Gonfiguration Debug Simulation Window Help [ r=]
DA E: AR oy BB MR I FIL) “Ba bl & CF e & E E
===
' e IP Catalog
tion Area
Applicatia P o o OO e T Ports (O Addreszes | Ege Gornection Filters
BB B =

& MName Bus Connection | Direction | IP Type IP Version
=] s@microblaze i microblaze 400.a
Name Version Description <»d_apb_v20 opb_v20 110e
fnalog i Imb 10 Imb_v10 1004

Bus @d_Imb w10 Imb_10 100.a

Bus Bridee s@adram_controller thch_opb_sdram 1004

L

Clock Cantrol s@conzole_uart opb_uartlite 1.00b

Gommunication High-Speed s@zyztem_timer opb_timer 100k
Communication Low-Speed »d_Imb_bram_if_cntlr Imb_bram_if_cntlr 1000

@i Imb bram_if cntlr Imb _bram_if cnilr 1000

ram_block 0
@ memcon_DiE

. . s@zystem_intc oph_inte 100
PI‘O_] eCt RepOSltOI‘y <Pzyztem_memcon opb_emc 200.a
. saopb_epio 0 opb_epio 30k
Opb_SllOOu @rdebug_mdm opb_mdm 200a
Pzpidl = 1.00d
mﬁ; aph_gpia
«@opb =il00y_ 0 opb_=il00y 1.00a
bram block

s@dom_14_multi

i
dem_module

«@dom_sdram_fb
<@util bus_split 0

1P

Utility

lave Master/Slave Target < Initiator

BLOGK DIAGRAR

Add IP

Embls...

) Connected {2} Unconnected

{Consi
1 WARNING: HDLParsers:3534 — "C:/EDE/hw/ZilinxProcessorIPLib/poores/proc comon w2 00 &/hdl/vhdl/proe common plo.vhe
1. WARNING: HDLParsers:3534 - "C:/EDE/hu/ZilinxProcessorIPLib/peores/proc common w2 00 a/hdl/vhdl/proc common pkog.vhe

Azsigned Driwver oph_silOOu 1.00.a for instance opb_silO0u 0O
oph 5i1100u 0 has been added to the project

11-24

1P

11.4.4.2. OPB
Bus Interface
OPB

opb_sil00u_

wr- Xilinx Platform Studio — G:/suzakufsz130 - [System Assembly Wiewl]

iDPER:aE:oa BE M

=== v

| [ System Assembly.. | BLOGK DIAGRAM

Project | Applications | IP Gatalog O Ports (O Addresses | Bjw Gonnection Filters
[ MName Buz Connection | Direction P Twpe IP Verzion
L= @ microblaze i microblaze 4000.a
Mane Version Description <»d_apb_v20 opb_v20 110e
Ainalos i_mb_10 Imb10 1004
Bus <»d_Imb_v10 Imb_10 1.00.a
Eus Eridze sa@sdram_controller meh_opb_sdram  1.00.a
CGlock Gantrol - s@console_uart opb_uartlite 1000
Communication High-Speed a@aystem timer oph_timer 1.00b
Communication Low-Speed sd_lmb_bram_if chtl Imb_bram_if_cntl 1.000
Debug i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1000
DA s@system_intc opb_intz 100
Gieneral Purpoze 10 @pzystem_memcon opb_emc 200a
Interrupt Gontral s@oph_gpin (1 oph_epio a0lh
Memory Block <@debug_mdm opb_mdm 200.a
Memary Gontraller s@:zpi_flazh opb_=pi 1.00d
PCl @led_epio opb_epio 30 b
Peripheral Gontroller \ (=) ~#opb_zil00y 0 opb_=il00u 1.00.a
Processor SOPE d_opb_+20
= Project Repositary ’ bram_block 1002
N (@) o util bus split 100
N - dem_module  1M00.a
Reset Contral .
Timer = - dem_module 1.00.a
Liility seutil bus_split 0 util bus split  1.00a
Legend
OMaster (JSlave ~ Master/Slave = Target < Initiator () Connected () Unconnected
< >
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11.44.3.IP
opb_sil00u_0 Configure IP...

& Filters

@ O BusInterface (O Ports () Addresses || Generate Addresses

MNatme Bddress | Baze Address | High Address  Size  Lock | [Cache | DCache | Bus Connec
=) <@ microblaze_i
<»d_opb w20

=) <&i_Imb 10

(= =d_Imb_v10
«<»zdram_controller
serconzole_uart
w»ayatem_timer
«d_Imb_bram_if cntlr
“i_lmb_bram_if_cntlr
sasystem_intc
s@system_memoon .
«aopb_epio 0 Conflgure IP
«<»debug_mdm
wzpi_fl

% opb_zil00u_0 onfiurs IF .
S0PE d_opb_v20
< = «»bram_black 0 Wigw MPD

(=) se=memcon_bus_split Browse HDL Sources..
~>dem 14 multi Driver: opb_sild0uy1 00a »
= 1 _zdram_fb
=) =util i Delete Instance
11-26

[BASEADDR] [HIGHADDR] [OK]
SUZAKU Free 1.4 ”

11-1  s1l00u

SZ010 SZ030
37130 SZ310

Base Address 0xFFFFDO000 0xFOFFDO000
High Address 0xFFFFD1FF 0xFOFFD1FF

@

w~ opb_sil00u_0 : opb_sil00u_¥1_00_a

[HDLTDggIe Mames ] [IEDatasheet ] [{3 Restore ]

Al BASEADDR

O BASEADDRG BASEADDR

& HIGHADEA G HIGHADDR

& OFE ARG THC_ OPB_AWIDTH Auto Co mpu&
. 0PE DWIDTHC_OPE_DWIDTH HIGHADDR

C& M oo )
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11.4.4.4.
Addresses

opb_sil0O0u_0

BaseAddress

High Address

Size

*

e

[0 B ] B ] G A

m-m-m-m-m

Mame

Filters
() Bus Interface () Porta

Address
<@microblaze_i
w»d_opb w20
wi_lmb_»10
wrd_Imb 10
c@zdram_controller
wrconsole_uart
wpavetem_timer
wd_Imb_bram_if_cntlr
<2i_Imb_bram_if_cntlr
wmsystem_intc
w@zvystem_memcon
w»opb_gpio 0
<»zpi_flash
w»led_epio

(+) Addreszes

[ﬁGenerate Addrezzes ]
¢ Addresz | High Address

B3 Size

Addresses

Lock

ITache | DCache | Bus Connection

L

«opb_=il00y 0
SOFE

(=FFFFDOOD  OxFFFFD1FF  E12

d_opb_w20

<#bram_block 0
wmemoon_bus_split
ardom 14 _multi
«»dcm_sdram_fb
<2util bus_split 0
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11.4.4.5.
Ports opb_sil00u_0 mpd
SEG  Net Net SEG

@ Filters

(_ () Bus Interfa . Addreszes ['i%v Filters {Applied? ”ﬂ,ﬂ fdd External Port

Mame [ Direction | Glazs Senzitivity Raree IP Twpe IP Wersion

«»External Ports

«»microblaze_i Ports microblaze 400.a

<»d_opb w20 opb 20 110

«@i_mb_10 Imb_v10 1.00.a

«@»d_Imb w10 Imb_10 100a

wpzdram_controllar mch_opb_sdram 1.00.a

wpconsola_uart opb_uartlite 1.000

w@aystem_timer opb_timer 1.00b

<d_Imb_bram_if cntlr Imb_bram_if_cntlr 1.000

“&i_|lmb_bram_if_cntl Imb_bram_if_crtlr 1.006

wpavstem_intc opb_intc 1.00.z

w@system_memcan opb_emc 200.a

<»opb_epio 0 opb_epio aMb

w»zpi_flagh opb_spi 1.00d

amin b AMhb
<oph_sil00u SEG 0y 1.00.a

u]

Mo Gonnection o] [0:3]

No Connection I [0:2]

Ho Connection I [0:3]
(=) = DT bram_black 1.00a
w»memcon_bus_split util_buz_zplit 1.00a
wpdom_14_multi dom_module 100a
«»dom_zdram_fb deom_module 1.00.a
wputil_bus_zplit 0 util_buz_split 1.00.a

11-29 NET
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SEG Net [Make Externall
[ Filters
@ O Bus Iterface (&) Ports () Addresses E{oFilters (Applied) ”,ﬂ,ﬂ,ﬂdd External Port ]
Mame Met Direction | Class Senzitivity Range IP Twpe IP Wersion

<@ External Ports

«»microblaze i mictoblaze 400.a
«<d_opb_w20 opb 20 1.10¢
“&i_lmb_»10 Imb_10 1002
«d_lmb_10 Imb_10 1002
cpzdram_cantroller mch_opb_sdram 1.00.a
“prconzole_uart opb_uartlite 1.00b
cazyetem_timer opb_timer 1.00b
«d_lmb_bram_if_chtlr Imb_bram_if_cntlr 1.00b
«i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00.b
payetem_intc opb_inte: 100c
sy stam_memoon opb_emc 200.a
«@opb_zpio 0 opb_zpio 301k
~»zpi_flazh ook zni 1.00d

“»led_gpio 30b

«@opb_zil00u_0 Make External 1002
IP2INTC Jp

I

P al

(00 B ] G B ] - -

IMTERRUPT LEWEL_HIGH

(=) =a#bram_black [ bram_black 1002
“ e mcon_buz_s® util_buz_zplit 1002
sadom_14_multi deom_module 1002
wdom_sdram_fb deom_module 1002
s@util_buz_zplit 0 util_buz_zplit 1002
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External Ports

+

Name:SEG_pin

BOOT_JP

[Oh Swstem Aszembly..

T

BLOCK DIAGRAM

11-31

microblaze

SEG_pin SEG
SEG
@ Filters
,'.-_ () Bus Interface (3 Ports () Addresses [‘;E‘Iv Filters (Applied) “4},? #fidd External Port
Met Direction | Glass | Senzitivity | Ranee  IP Twpe IP Wers
< —| =< External Ports )
= clk_in I DG,
55 _Rst 5v5_Rat I
SDRAMCASn  SDRAM_CASH w 0
SDRAM_CGASH 2o SDRAM_CGASH w 0
SDRAM WER SDRAM WER v 0
SDRAMMWER 20 SDRAM_WEn_w o
SDRAM_DCik SDRAM_DCik 0 [:3]
SDRAM Glk SDRAM Glk_w 0
SDRAM Gl 20 SDRAM_Gllk_w 0
SDRAM_RASH  SDRAM_RASH w o
SDRAM_RASH 20 SDRAM_RASH w 0
SDRAM_ADR SDRAM_ADE_w 0 [11]
SDRAM_ADR 20 SDRAM_ADR_w 0 [11]
SDRAM_Bank&d.. SDRAM_Bank Addr w O [01]
SDRAM_BankAd.. SDRAM_Bank Addr w O 1]
SDRAM_DQ SDRAM_DO I 3]
SDRAM_FBclk SDRAM_FBclk I
COMSOLE Rx COMSOLE_RX I
COMNSOLE T COMSOLE_TH 0
MEMCONWEn  MEMGOMN WER o
MEMCON OEn  MEMGOMN_OEn 0 [0:0]
MEMCON_D MEMCOM_DC) I [15]
MEMCOMN_ADR  MEMCOM_ADR 0 [24:30]
MAS IMTERRL.  MACG INTERRUPTIM I INTER.. LEWEL_LOW
M BG GSn net_end 0]
SPLSCE SPLSCK I
SPLMISO SPLMISO IO
SPLMOSI SPLMOSI I
SPLSS SPLES o [:0]
FPGA_RESET_EM F

a0la o
B
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nSEL nLE nSW nCODE SEG

@ Filters
e (7) Bus Interface (3) Parts () Addresses [?i‘rv Filters (8pplied) l [.{;.ﬂ #dd External Port
MHame Het Direction | Class Senzitivity | Range IP Twpe IP Yerzion
+|- =@ External Portz
¥ <#microblaze_i microblaze 4.00.a
+)- =d_opb_v20 opb_w20 110
F-=&i_Imb_v10 Imb_v10 1.00.a
+) «»d_Imb_v10 Imb_10 1.00.a
¥ <@zdram_controller mch_opb_sdram  1.00.a
+)- wconzale_vart opb_uartlite 1006
¥ <@zystem_timer opb_timer 1.00b
#)- «d_Imb_bram_if_cntlr Imb_bram_if_chtlr 1.000
#- <&i_lmb_bram_if_cntl Imb_bram_if_cntlr 1000
¥ w@paystem_intc opb_intc 100z
¥ ~@#system_memcan opb_emc 200.a
+- «@opb_gpio 0 opb_gpio 30hb
¥ <#zpi_flash opb_zpi 1.00d
+- <»led_epio opb_gpio 30hb
—J- «@opb_sil00u 0 opb_sild0u 1.00.a
IPZINTC Irpt Mo Cornecf] 4
SEG Make External
nSEL
nLE o [0:3]
nSw I [0:2]
nizODE I [0:3]
—J- «a#bram_block 0 bram_block. 100.a
+| «@memcon_bus_split util bus_split 1.00.a
+- <ardom_14_multi dem_module 100.a
+)- w@dom_sdram_fh dem_maoduls 100.a
+- «@util_bus_zplit 0 util_bus_zplit 100.a
@ Filters
_ () Bus Interface (%) Parts () Addresszes Egv Filters (tpplied) ”4}.’ #dd External Port
Mame Met Direction | Clasz  Sensitivity | Range | IP Type IP Vers &
- <»External Ports
clk_in clk_in 1 D
55 _Ret 55 Ret I
SDRAMGASH  SDRAMGAShw O
SDORAM GASn 20 SDRAMGASA w u]
SDRAM WENR SDRAM WER w 8]
SDRAMMWER 20 SDRAM WER w 0]
SDRAM_DOM SDRAM_DOM 4] [0:a3]
SORAM Gk SDRAM Glk_w 0
SDR&M Gk 20 SDRAM Glk_w 0]
SDRAM_RASn  SDRAM_RASA w 0
SDRAM RASh 20 SDRAM RAShw O
SDR&M_ADR SDRA&M_ADR_w 0] [011]
SDRAM_ADR 2o SDRAM_ADR w Q [@11]
SDRA&M_Bank Ad.. SDRAM_Bank Addr w O 311
SORAM_Bank Ad.. SDRAM_Bank Addrw O 011
SDRAM DG SDRAM_ DD 0 [:31]
SDRAM FBclk SDRAMFB.clk I
GOMSOLE R GOMSOLE_RX I
COMSOLE T COMSOLE T 0]
MEMSOMN WEn  MEMCGOMN_WER 0]
MEMZON_OEn - MEMGCOMN_OEn 4] [00]
MEMSOMN_D MEMSOMN_D 1o [015]
MEMCGOMN_ADR  MEMCOM_ADR. 0] [24:30]
MAC INTERRL.. MACINTERRUPTIM I INTER.. LEVEL LW
MAC_CSn net_ghnd 0]
SPLECK SPLECK )
SPLMISD SPLMISD o
SPLMOSI SPLMOSI 1o
SPLSS SPLSS o [0:0]
FPGA_RESET EM FPGA_RESETENw O
BOOT_JP BOOT_JP I
nLED nLED [} [0:0]
SEG [0:7]
[0:2]
[0:3]
nsn I [0:2]

nCODE

microblaze hd

A Tormdam Aenombls Ol ew . BTAD AR
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MicroBlaze PowerPC 1

IP2INTC_Irpt Net sil_intr system_inc Intr Net

SUZAKU

sil_intr &

@ Filters
*
= (O Bus Interface (%) Portz () Addresses [EngiIters {Bpplied) ”.ﬂ,le #dd External Port

Mame Met

s External Portz

«»microblaze_i

«<»d_opb w20

<i_lmb_10

«»d_lmb_10

~adram_controller

w»conzole_uart

wazyztem_timer

«»d_|mb_bram_if_cntlr

<2i_lmb_bram_if _cntle

s@zystem_intc
Tntr H to L zilintr & MAC_ INTERRUPT_ IM & conzole_uart_interrupt & timer_interrupt ]

Irq TTTErrOT
w@zyztem_memcon \

«»opb_gpio
w»zpi_flash
<@ l=d epio
«@opb_sil00u_0
IPZIMTC Irpt
SEG
n3SEL
nLE nLE
nSW
nCODE
«@»bram_block 0
<2 memcon_bus_split
eadom 14_multi
wxdom_sdram_fb
wputil_ bus_zplit 0

o] ] ] ] ] ] ]

] ]

sil_intr &

sil_intr

nGODE

] ] ]

<

[ System Azzembly. | BLOCGEK DIAGRAM

=pE_praj

Directi

e o I e B el e
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11.4.4.6.

SZ310 PowerPC SZ010 SZ030 SZ130 SZ310
PowerPC EVPR( )
EVPR 16bit 16nit
boot 0xFFFFFFFC BRAM 0xFFFFC000 OxFFFFFFFF
EVPR 0xFFFF0000
BRAM 64kByte SZ310 Virtex-II Pro 48kByte @ BRAM
0xFFFFC000 OxFFFFFFFF BRAM 0xFFFF0000 OxFFFF3FFF
text 15kByte
rodata data bss 0xFFFF0000 OxFFFF3FFF

= Hilinx Platform Studio — G:fsuzaku/sz310 — [System Assembly Viewl]

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

DFEHG IR vy pEA:RBEOR AR i T-AR G iwB i EX B

B B Mk
I nformation Area o @ Filters
Project | Applications | IP Gatalog P @ (@) Bus Interfsce () Ports (O Addresses | Bje Connection Filters
5 B Name Bus Connection Direction  IP Type IP Version
(S >
MName Version Description 4 e
e s@oph opb_w20 110c
FPGA Reconfiguration T @ @plboph phb2oph bridee 1012
General Purpose 10 e

plb_bram_if cntlr

o - PLB opb Lartlits 1.00b
dsbram_if_cntlr 300.a oph_intc 1.00c
izbram_if_cntlr 300a e opb_gpio a0k
Imb_bram_if cntle 100k LME BRAM 1 b oph_gpio 30k
mch_opb_ddr 1.00a QPE Multi-C (“" >
eh.apb. deb 10e OPE Multig ( PORTA plb_bram_if cntlk 0_PORTA
HchTopdhs LU GRS MRS @opb_sil00u 0 opb._sil00u 1003
mch_opb_eme 1.00a QPE Multi-C = <jtagppc jtseppe_cntle 100b
meh_opb_sdram 1008 OPB Multi-C = «proc_sysreset proc_sys reset 1003
opb_bram_if cntl 1.00.a CFB BRAM = «@bram bram_black. 1.00a
oph _ddr 100k OFB DDR Sl FORTA porta
opb_ddr 1104 OPB DDR Sl FORTE Mo Gonnection
oph_ddr 2003 OPB DDR SI (=) =xdom 18_multi dem_module 1.00:a
oph ddr 200b OPE DDR SI (= sadom_4_multi dom_maduls 1.00a

- (= =#buz_select v bus_select v 1.00.8
opb_emc 1.10b COPE Externa =

eor_ogic U utilvector_logic  1.00a

opb e 200a OFB Externa L] E <tram block D > bram_black 1005
opb_sdram 1.00 OPB SDRAN 7 L bl PO R T £
opb_gdram 1.00& QFB SDRAN PORTE No Gonnection
opb_gyzace 1.00b OPB System
opb_syzace 1.00c QPB

bram_block
plb_bram_if contlr

11-34 SZ310
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plb_bram_if cntlr O
High Address [0xFFFF3FFF]

Base Address
[OK]

[0xFFFF0000]

w Hilinx Platform Studio - G:fsuzaku /20060811 fs=310

~ plb_bram_if entlr_0 : plb_bram_if_cntlr_¥1_00_b

[HDL Toeele Mames ] [E Datagheet ] [@ Restare ]

Uzer | System |

v 0xFFFF0000

fddress
FLE Baze Address

(OxXE£££0000 |

High Address (OXEEEEIEEL |

N 0xFFFF3FFF

[ ox ][ Cancel

11-35 SZ310 2

[Software] - [Generate Linker Script...]

[ File Edit Miew Project Hardware B =8 Device Configuration Debue  Simulatig

O F EG 3B E e [ Softwars Platform Settings..
== e

fizzign Default Drivers
uba Gienerate Libraries and BSPs

ct Informs
Project || Applications | IP Gatalog | o] Add Software Application Project..
@® A Build All Uszer Applications
=] et Proerasm Size
Mame :
finalog @ Launch Flatform Studia SDK
Bugz

% Cilean Libraries
@ Cilean Programs
& Cilean Software

Buz Bridee
Glock Gontrol
Communication High-Speed

- [System Ass

By

Filters

(%) Bug

Communication Low-Speed
Debue

DA

FPGA Reconfiguration
General Purpoze 10
Interrupt Control

(=) Memory Block,

IR e B

11-36 SZ310 3
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[Sections View] Memory [Generatel
o G te Linker Script :
To-cnerae teer sl .vecotrs plb_bram_if_cntlr_0
Sections View: Heap and 5t teXt plb bram cntlr
Section Size (bytes) Memary Section B .
wectors 000000000 plb_bram_if_crtlr 0 - Heap .I'Odata plb_bram_]"f_cntlr_o
text 0x00000000 plb_bram cntle v Stack .sdata2 plb_bram_if cntlr_0
rodata (500000000 plb_bram_if_cntlr 0 v .sbss?2 plb_bram_if_cntlr_o
zdata? 000000000 plb_bram_if_cntlr 0 v / data plb bram lf Cnth‘ O
zbz=? 000000000 plb_bram_if_cntlr 0 w ’ . - .. -
data 000000000 plb bram_if_cnth D v e fixup  plb_bram_if entlr 0
fhap 000000000 plb bram_if cntlr 0 v .sdata plb_bram_if_cntlr_0
=data 000000000 plb_bram_if_cntlr 0 v SbSS plb bram lf Cntlr 0
zbhss 000000000 plb_bram_if_cntlr 0 v . T -
b=z 000000000 plb_bram_if_cntlr 0 v 'bSS plb—bram—lf—cntlr—o
boot  [5x00000000  [plb bramcri v .boot0  plb_bram_cntlr
Memories View:
- - Memory Start Address Leneth
Add Section | [Delete Section sdram controller | 0x00000000 32768K
aystem_memcon_C | 0xFO000000 8192k
Eoot and Vector Sections: system_memcon_ G 0xFOEDDOOO 1024k
Section Address e mary plb_bram_if_cntlr 0 0xFFFFOO00 16K
boot 0xFFFFFFFG plb_bram_cntlr plb_bram_cntlr 0xFFFFCO00 16K

ELF file uzed to populate zection information:

Ci¥¥zuzaku¥=z310-2006081 1 ¥ppcd05_i¥code¥executablee f |

Output Lirker Script: 52310-2006081 T¥code¥boot finker seriptid | [ . |

‘ ’ Gienerate D Gancel ]

11-37 SZ310 4
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11.4.4.7.
Project Files UCF File:data/xps_proj.ucf

ilinx Platform Studio - G:fsuzaku/fsz130 - (datafxps projucf} - [xps projucf*] [T”E|&|
[=)[E) X}

B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help
MR BERR R D T X W& nn 22X
AAR D HDBE DTN

123 Net FPGA_RESET EN LOC=E13 ~
124 Net SDRAM FB clk LOC=EB3
125 Net nLED<O> LOC=T3 ;

Platform 126

= Project Files ) 127 Net nCODE<O> Loc=J1
MHS File: xps_proj.mhs 128 MNet nCODE<1> LOC=FS
- P 129 HMet nCODE<Z> LOC=ES
' 130 Met nCODE<3> LOC=110 ;
Semmem=FHEEIC/ download cmd 131  Net nSW<0> LOC=D11
Implemektation Options File: etc/fast runtimeopt 132 Het nSieils LOC=C11 :
Biteen Offions File: etc/biteenut 133 Het nSi<z> LOC=F11 :
K K 134 Het SEG<O> LOC=LE
UCF File: data/xps_proj.ucf | 135 wec sec<i» LOC=LE  :
136 Het SEG<Z» LoC=L4
137 Het SEG<3> LoC=L3
138 HNet SEG<4> Loc=Lz
Tm Model BEARVICTR.AL 130 Net SEG<S> Loc=L1 :
= Reference Files 140 Net SEG<6E> Loc=ca
Loe Files 141 Net SEG<T> LoC=Dg
Report Files 142  Net nSEL<O> LOC=K& :
143 HMet nSEL<1> LOC=K4
144 Het nSEL<Z> LOC=K3
145 HMet nLE<O> LOC=i11
146 Met nLE<1> LOC=E11 :
147 Het nLE<Z> LOC=F1Z ;
145 HNet nLE<3> LOC=E1Z

143 —

< >

[@Swstem Aszembly.. BLOGCK DIAGRAM | *pE_praj |

b4 I WAPNING: HDLParsers:3534 - "C:/EDE/hw/dilinxProcessorIPLib/poores/proc common w2 00 a/hdl/vhdl/yr &
I WARBNING: HDLParsers:3534 - "C:/EDE/hw/XilinxProcessorIPLib/poores/proc common v 00 s/hdl/vhdl/y

Assigned Driver opb_sil0O0u 1.00.a for instance oph_sil00u 0

oph_sSil00u 0 has been added to the project

Make instance opb_=il00u 0 port 3EG external with net as port name

Make instance opb_=il00u 0 port n3EL external with net as port name

Make instance opb_=il00u 0 port nLE external with net as port name

Make instance opb_=il00u 0 port n3W external with net as port name

Make instance opb_=il00u 0 port nCODE external with net &s port name

v
< ¥
Qutput ‘Warnings Errors

Ready CAPS |NUM SCREL | Ln 148 Col 36 | UCF )

11-38 1P xps_proj.ucf
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11-2 1P
S7Z010
37030 S7130 S7310

nCODE<0> C8 J1 J16
nCODE<1> A9 F9 J15
nCODE<2> A12 E9 J14
nCODE<3> C10 A10 J13
nSW<0> Al4 D11 K16
nSW<1> B14 C11 K15
nSW<2> A13 F11 K14
SEG<0> C5 L5 F15
SEG<1> B5 L6 Fi1e6
SEG<2> E6 L4 G13
SEG<3> D6 L3 Gl14
SEG<4> C6 L2 G15
SEG<5> B6 L1 G16
SEG<6> A8 C9 N9

SEG<7> B8 D9 P9
nSEL<0> D7 K6 H13
nSEL<1> C7 K4 Hi4
nSEL<2> B7 K3 H15
LE<0> E11 Al1l L13
LE<1> D11 B11 Li14
LE<2> C12 F12 L15
LE<3> B12 E12 Li6

11.4.4.8. IP
IP EDK
IP SUZAKU
OPB

236 CPU



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

11.45. , (Hard )
1P 1P
[Hardware] - [Generate Netlist] 58
[Hardware] - [Generate Bitstreaml] bit

1P synthesis/opb_silO0u_0_wrapper_xst.srp

e
I

1 PRelease §.1.02i - %3t I.27 ~
Project |App\.canons TP Catalog z Copyright (c) 1995-2005 Xilinx, Inc. All rights reserved. =
3 -
o _ 4 TABLE OF CONTENTS
Sim Model: BEHAVIORAL 5 1) Synthesis Options Summary
= Reference Files [ 2) HDL Cowpilation
Log Files 7 3) HDL Analy=zis
=) Report Files 8 4) HDL Synthesis

repart/sps_projhtm| =] 4,1) HDL Synthesis Report
synthesis/microblaze i wrapper_xsterp 10 &) Adwvanced HDL Synthesis
synthesis/sdram_controller_wrapper_xstsrp 11 5.1) Advanced HDL Synthesis Report
synthesiz/console uart wrapper_cstsrp iz 6] Low Lewvel Synthesis
synthesis/system_timer wrapper xstsrp 13 7} Final Report
synthesiz/d_Imh_bram_if_ontlr_srapper_xstsrp 14 7.1) Device utilization summary
synthesiz/i_lmb_bram_if_entl wrapper_cstsrp 15 7.2) TINING REFPORT
synthesis/bram block 0 wrapper_xstsrp 16
synthesis/system_intc_wrapper_xstsrp 17
synthesis/d_opb_w20_wrapper_xst.srp 18
synthesis/i_Imb_v10_wrapper xstsrp 19 * Synthesis Options Summary *
synthesis/d_Imb_v10_wrapper xstsrmp 20
synthesis/system_memoon_wrapper_xst srp 21 —-—-— Source Parameters
synthesis/memcon bus_split wrapper xstsrp 22  Input Format : NIXED
synthesis/opb_epio 0 wrapper_xstarp
syhthesis/debug_mdm wrapper_:sterp 13 3 3 2
synthesis/spi_flash_wrapper_xstsrp SyntheS]‘S/Opb—SI]‘OOu—o—wrapper—XSt' Srp

synthesis/dom_14_multi_wrapper_zstsrp
syhthesis/dem_sdram_fb_wrapper_xsterp | wrapper/
synthesis/util bus_split_0_wrapper xstsrp /

b System Assembly.. | BLOCK DIAGRAM @ Xps_proj | (2] opb_sil00u_0_wr

microblaze 1 ~
Running DatazMem with the following conteand:
dataZmem -bm implewentation/xps_proj_bd -bt implementation/xps_proj.bit -hd
BBoot/executsble.elf tag bram_hlock 0 -o kb implementation/download.bit

Memory Initialization completed successfully.

Done!

< bd
Output | Warnings || Errors

Ready CAPS [NUM [SCRL [Ln 128 Col 30 [Text |
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11.4.6.

11.4.6.1.
EDK GUI

[Softwarel - [Software Platform Settings]&

[Interrupt Handlers] opb_sil00u_0 Interrupt Handler
timer_interrupt_handler interrupt.c

[OKI

. R . Ity
Generate Libraries and Drivers™©

Software Platform Settings

Frocessor Information

Processor Instance: | microblaze_i

Software Platform | Interrupt Handlers Gonfiuration
03 and Libraries

Port Mame Interrupt Handler Default Handler Tuvpe Description
D [=-opb_gil00u - opb_gil00u_0
‘ terrupt Handlers ) IPZINTG Irpt SIL00U Intr_DefaultHandler string Interrupt handler for port: IPZINTS Irpt
C = intc : system_intc

Irq HInte_DevicelhterruptHandler  string Interrupt handler for port: g
=-tmrctr @ system_timer

Interrupt RMullHandler siring Interrupt handler for port: Interrupt
[=-uartlite : conzole_uart

Interrupt M- and ey trite Interrunt handler f
= iExternal Interrupts . .

WAG THTERELET T timer_interrupt_handler

C ) o]

11-40
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11.4.7. BBoot
SUZAKU BBoot
BBoot FPGA BRAM
Hermit
BBoot
main.c
BBoot
. LED
. 7 LED
e 3 7 LED
. IP
IP
"11.6 "
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11.4.7.1. BBoot
SUZAKU SUZAKU BBoot

LED D3( )

Yes

‘A’ or ‘Enter’

y

Hermit
LED D3( )

11-41 BBoot
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Applications BBoot

IF Oatalo‘ Project P.p)lications
Software Projects

|£1Add Software Application Project..
mDefault: microblaze_i bootloop
m‘Default: microblaze_i_xmdstub
= umject: BBoot
—J- Processor: microblaze i
Generated Header: microblaze_ifinclude/xparametersh
Executable: C¥zuzaku¥sz130-20061114¥microblaze_i¥code¥executableelf
= Gompiler Options
Linker Script:
Maode: EXECUTABLE
Stack Size:
Heap Size:
=-Sources
Crf¥suzaku¥sz130-2006111 4¥codemediumc
Cid¥zuzaku¥=z130-20061114¥code¥=pic
Crf¥zuzaku¥sz130-2006111 4¥codetsrecc
Crf¥suzaku¥sz130-2006111 4¥code¥maine
Crf¥suzaku¥sz1 302006111 d¥code¥flash.c
= Headers
code¥mediumh
code¥memmaph
code¥spih
code¥srech
code¥versionh

code¥flashh

code¥microblazeh

code¥powerpch
medium.c | UART
spi.c SPI Read Write(SZ130 )
srec.c S
flash.c Read Write SZ130
main.c Hermit S

(EDK main main
)

11-42 BBoot

241 CPU



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

BBoot

LED D3( )

‘A’ or ‘Enter’

Y

Gl G (O

Hermit
LED D3( )
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11.4.7.2.

CD-ROM "¥suzaku-starter-kit¥fpga” “slot_c_source.zip”
”C¥suzaku¥sz*¥**-xxxxxxxx¥code” slot.c interrupt.c slot.h
interrupt.h

4 )

H] flashh
E interrupt.h
E mediumh

E memmaph \_ :timer_interrupt_handler )
Emicrnblaze,h N = N YT T 1

( )
E poterp.h
E sloth 2 7 LED
E zpih
E srech
E vergionh 1 7
E flazh.c LED
E interrupt.c 3 7 LED 3
E main.c LED
E medium.c
E glote <=
E EpIiC LED
E SreC.C \_ )

11-44

Applications  Sources Add Existing Files... Sources  slot.c
interrupt.c

& Xilinx Platform Studio — G:/suzakufsz130 - (datafxps projucf) - [xps projucf]

[B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =& X
DPEHL A ME 0y RRAMREDR RS DA WG w0 X%
i : PR P Er 2L AR NDBE DONN

x

11s Net MENCON OEn-<0> LOC=T14 ; -~

P Gatalog 119 Net MEMCOM WEn LOC=P13 :

> 1z0 MNet MAC_ INTERRUPT IN LOC=v14

B i e 121 Net MAC CSn LOC=A12 ;

(e 1Add Software Application Project.. 122 Net EOOT JP LOC=FS :

mDefault: microblaze_i bootloop 125 Net FPGL RESET EN LOC=ELS :
1) Default: micrablaze_ixmdstub 124 Net SDRAN FE clk LOC=ED
=] umject: BBoot 125 Net nLED<O> LOC=T3

Processor: microblaze_i 1z6

127 HNet nCODE<O> LoC=J1
nCODE<1x> LOC=F5
ODE<Z> LOC=E9
ODE<3> LoC=410 ;
nIW<ox- LOC=D11 ;
n3v<lx LoC=cC11

Executable, G
iler Optionz

Cr¥¥zuzaku¥sz 30-2006071 d¥code¥ med
¥ouzakuisz] 302006071 S¥codeysplc  Add M
Crifzuzak ST o e 2
Ci¥¥suzaku¥sz]130-2006071 4¥code¥ mainc
Cr¥¥zuzaku¥sz1 30-2006071 d¥code¥flash.c
Headers

ewe File.

Add Existing Files...

170 NoC SE=oTd TUT=L
139 Net 3EG<S» LoC=L1
140 HNet 3JEG<6> LoC=Co
141 HNet 3EG<7» LoC=D5
14z Net n3EL<O> LOC=E&
143 Net n3EL<1l> LOC=E4
144 Net n3EL<Z> LOC=K3
145 Net nLE<O> LoC=411 ;
146 HNet nLE<1x LOC=E11 :
11-45
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Select Source/Header File to Add to Project

27 NPT |Lf}code j & ol
- flash.c
L-té hterrupt.c
BiR{Eok7r Il
=
&
TAREuT zpic
; Srec.c
L
T4 FEaAb
?’f ]: E ‘_J; (134 ) 2» b
“t interrupt.c” “slot.c
4 Fuh-h :
74 a N Q"slot.c" “irterrupt.c” ) j FEs (O |
7 AR |O Sources (ol ﬂ o)
11-46
Applications  Sources Add Existing Files... Headers

interrupt.h

we Hilinx Platform Studio — G:/fsuzaku/sz130

@ Eile Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help

— {data/xps projuct) — [xps projucf]

==k

slot.h

DOHL PBT HaXBEABNBOR BB S DR e
BRIz Eipp & AXARRDRBE DOHN
i i 118  Net MEMCON OEn<O> LOC=T14 ; -~
Project |P|pp|icat|0n3 |IP Ciataloe 119  MNet MEMCON WEn LOC=P13 ;
. 120 MNet HMAC INTERRUPT IN LoCc=vid ;
ShfiEe (AE(EE 121 Met MAC CSn B LOC=41Z ;
ﬂﬂdd Software Application Project.. 122 Het BOO? P LOC=F5 &
mDefault: microblaze_i_bootloop 123 Met FPGL RESET EN LOC=E13
ﬁDefault: microblaze_j_xmdstub 124  MNet SDRJLE_FB_CI]{ LOC=E9
= mproject: BBoot 125 MNet nLED<O> LoCc=T3 :
Processor: microblaze 126
Executable: C¥zuzaku¥sz130-2006071 4¥microblaze_i#| | 127 Net nCODE<O> Loc=J1 @
Compiler Options 128 MNet nCODE<ix LOC=F9
Sources 129 Net nCODE<Z> LOC=ES
130 Net nCODE<3> LoC=410
code¥mediumh 131  Net n3lW<O> LOC=D11 :
code¥ me mmaph 132 Net n3l<l> LOC=C11 :
code¥spih 133 Net n3l<i> LOC=F11 :
code¥srech 134 Net SEG<O> LOC=LS
code¥versionh 135 Net SEG<1> LOC=LE @
code¥flashh 136 Net SEG<I> LOC=L4
code¥microblazeh 137 MNet SEG<3> LOC=LE @
Sdaisamesack 138 Net 3EG<4:> LoC=Lz H
code¥interrupth : Loc=C3
P slot.h interrupt.h roomne
= TEL NoEL=O LOC=Ea
143 Net n3EL<1x LOoC=K4
144 Net n3EL<Z> LOC=K3 ;
145 Net nLE<O> LoC=411
146 Net nLE<1> LoC=E11 :
147 Net nLE<Z> LOC=F1z :
145 Net nLE<3> LOC=E1zZ
149
150 -
£
11-47
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11.4.7.3. main.c
Applications Project:BBoot  Sources main.c
main.c BBoot

11-6 IP main.c

#include <ctype.h>
#include <xuartlite_|.h>
#include "version.h"
#include "memmap.h"
#include "srec.h"
#include "medium.h"
#include "spi.h"
#include "flash.h"

#include "slot.h"
#include "interrupt.h”

#define LED_GPIO(V) (*(volatile unsigned long *)(LED_REGISTER_BASEADDR) = (V)

#define LED_ON ©)
#define LED_OFF &)
#define MAX_BUFFER_SIZE (128)

#ifdef XPAR_SPI_FLASH_BASEADDR

#define BOOTLOADER_OFFSET_SPI (0x00100000)

#else

#define FLASH_4MiB (0x16)

#define FLASH_8MiB (0x17)

#define BOOTLOADER_OFFSET_4MiB_FLASH (0x00080000)
#define BOOTLOADER_OFFSET_8MiB_FLASH (0x00100000)
#Hendif

//

int main(void)

{
unsigned int bootloader_offset;
char key;

LED_GPIO(LED_OFF);

#ifdef _ PPC__
XCache_DisableDCache();
XCache_DisablelCache();
XCache_InvalidatelCache();
busy wait(1000000);

#endif

if (get_bootloader_offset(&bootloader_offset) < 0)
goto halt;

if (is_autoboot_mode()) {
second_bootloader(bootloader_offset);

}
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//|myprint("¥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(150000000);
//)if (XUartLite_mlisReceiveEmpty(XPAR_CONSOLE_UART_BASEADDR) ||
// ((key = get_char()) '= 0 && key !='z' && 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!!1¥r¥n");

download();
break;

f case 't':
case 'T':
interrupt_clean(); //

while(1){
busy_wait(700000);
slot();

myprint("busy loop type slot-machine¥r¥n");
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default:
myprint("Invalid selection.¥r¥n");
case 'z':
case 'Z':
clear_rx_fifo();
break;
}
¥
halt:
myprint("Halting...¥r¥n");
return O;
¥
11.4.8.
mian.c [Software] - [Build All User Applications]é
executable.elf
11.4.9.
bit
[Device Configuration] - [Update Bitstream]it bit

[Update Bitstream]
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11.4.10.
JP1,JP2 JTAG
AC 5V

000000 (
() 000004
0000000 00 0 0
00000 000000000
°
o

oo @
2 ©o .: ﬂg
JP1 JP2 ool e 136

O 0000000000000 000000 00O o
000000000000000000000O0
LED JSW | R-SW 7SEG UARTEONFI!

©000000000000000000O0[000]
©000000000000000000|000

—<|

= o000 3 -3

11-48

(NI

[Device Configuration] - [Download Bitstream]&s iMPACT
FPGA Dbit

11.5.

11.5.1.

”T”
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B Tera Term - GOMI VT M=
File Edit Setup Control  Window  Help

EBoot with SPI +0.1 (microblaze) —
Presz "z’ or "2 for BBoot Menu.

Flease choose one of the fallowing and hit enter.

a: activate second stage boot loader (default)

z: download a z-record file

t: busy loop twpe =lot-machine

11-49 1

w¥riz35r Qi A e et
IEZR kT

22 E—#EICIBTEAOY FOEIERN IR ED 0—1-2 &FEHTE. HFOD
1DTE, FNENRISTRTET AV FLEDOEERNIEFD  EERHECES
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11.6.

EDK
CPU
"interrupt.c" "slot.c"
2
[ )
[ )
S7310
microblaze_i Configure IP Debug
[Enable MicroBlaze Debug Module Interfa el
8 [Number of PC
Breakpoints] 2 [OK]

« microblaze i - microblaze v4_00 b

HOL E
Toegle Mames | | Datasheet Reztore

I

Ihstructionz Exceptionz Cache | Debug |Interrupt Buz hterfaces

O DEEUG ENASLEZEnable MicroBlaze Debuz Module hterface
Hardware Breakpointz

& NUMEBER OF A BRRNumber of PG Breakpoints ‘

C NUMEER OF WR ADGR BFFNumber of Write Address Watchpointz

§
J1ji{®

O NUMEER OF 72 ADSR EFACNumber of Fead Address Watchpoints

( (0] 4 D Gancel

11-51 MicroBlaze
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FSL FSL
MHS PARAMETER C_FSL_DATA_SIZE = 32

finalog §9  PARANETER C_USE ICACHE = 1
Bus 70 PARANETER C USE DCACHE = 1
Bus Bridee 71  PARANETER C_ICACHE USE FSL = 1 -
Glock Control 7z  PARANETER C_ICACHE BASEADDR = 0x80000000
Gommunication High-Speed 73 PARANETER C_ICACHE HIGHADDR = OxS1ffffff
Communication Low-Speed 74  PARAMETER C_DCACHE BASEADDR = 0x80000000
Debue 75 PARANETER C DCACHE HIGHADDR = OxS1ffffff
DM 76  PARANETER C DCACHE USE FSL = 1
General Purpose 10 77  PARANETER C _TUSE MSE_INSTR = 1
Interrupt Control 78 PARANETER C_TUSE_PCHF INSTE = 1
Memory Black 79  PARANETER C NUMEER_OF PC BRE = 8
Memary Controller 80[>> PARANETER C FSL DATA 3IZE = 32
PGl 81  BUS_INTERFACE DLMB = d lmb vi0
Resfatirel Gl 82  BUS_INTERFACE ILMB = i lmb v10
Processor 83 BUS INTERFACE DOPE = d opb w20
Project Repository 84  BUS INTERFACE IOFE = d opb w20
Reset Gantral 85  BUS_INTERFACE DXCL = microblaze DXCL
- Timer 86 BUS INTERFACE IXCL = microblaze IXCL
Utility &7  PORT CLE = 5Y3_CLK -
88  PORT INTERRUFT = interrupt
89  PORT DEG CLE = DBG CLK =
90 PORT DEG_TDI = DBG_TDI s
91  PORT DEG_TDO = DBG_TDO s
5z  PORT DBG REG EN = DEG REG EN s
az BODT MRE_CADTIDR. = TR CADTIER = b
15 | >
< | > [GSystem Assembly Viewl | *ps_proj.mhs
) B ERRCR:MDT - C:Yousakuiozl30-add olot—20070208-2)xps proi.mhs line 50 — PARAMETER C_FSL DATA SIZE he
@ ERROR:MDT - C:isuzakuisziiN-add sloc-20070208-2%%ps_proi.wha line 80 - PARAMETER C_FSL_DATA STZE he
Trying to update design with MHI changes...
Design updated.
< | >
Cutput Warnings Errors
Browse to C¥suzaku¥sz] 30-add_slot-20070208-2¢xps_proj.mhs at line 80 CAPS |NUM | 5CEL | Ln 80 Gol 32 | PSF )
IP Catalog Debug - opb_mdm OPB
x Platform Studio — suzaku/sz130 — [System Assembly Yiewl]
(th File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =115
iR DOIRIODPELR R oo RPEMRMBEORBEE S @A |V &

: &) Filters
IP Gatalog | Yroject | Applications oL L E: (3 Bus Interface () Ports (O Addresses | EpwGonnection Filters
Se——" PMM Name Bug Caonnection | IP Twpe IF Vergion
=] BB B =@ microblaze_i microblaze 4000
Mame Version A s@d_opb_20 oph_v20 110c
é Debue 0 | i lmb 10 Imb_10 100.a
sod_Imb 10 Imb_10 100.a
O et ik oph_illn 0 aph_silln 1008
® agilent mtc vl 1002 sacdram_controller mch_opb_sdram 100
® agilent_mtc 5 1.00.a F s@console_uart opb_uartlite 1000
& agilent_mtc_v 1.00b s@system timer opb_timer 1.00b
# chipscope_icon 1.00.a <@d_Imb_bram_if_cntl Imb_bram_if_cntlr 1000
# chipzcope_icon 10M.a <@ilmb _bram_if_cntlr Imb_bram_if_crtle 1.000
@ chipscope_ila 1.00.a s@zystem_intc opb_intc 100
@ chipscope.ila 101a ststemjmemcon opb,em.c 200.a
sopb_gpio 1 opb_gpio a0k
Oclipeeprghin il =»cpi_flazh opb_spi 100e
@ chipzcope opb_ba 1072 @ led gpio opb_gpio b
#® chipscope_vio 1.00.a = opb_uartlite 1.00b
& chipzcope_vio 101.a \ opb_mdm 200.a
J bram_block 100.a
T <»memcon_bus_split util_buz_split 100.a
eneral Purpose 10 sadem_14_multi de:m_module 100a
Trterrupt Gontral <@dom_sdram_fb dem_module 100a
Memary Block ~eutil bus_split 0 util bus_split 1.00.a
Memary Controller - <preset_cont reset_cont 100.a
< | > | [ System Assembly View] |

11-52 opb-mdm
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opb_mdm_0 Configure IP [Systeml
Address] OxFFFFE000 [High Address] OxFFFFEOFF [OK]
SUZAKU Free ("1.4 ")
¢ opb_mdm_0 : opb_mdm_»¥2 00_a
HOL Be -]
Toeele Hames Datasheet Festore
Izer Svstem
Addreszes
OPE  BASEADDRBaze Address |l]xFFFFEI]I]l] |
¢ HIGHADGRHigh Address |l]xl:"]:"FFEl]]:"]:"| |
(] l ’ Cancel
11-53
Connection Filters All

()

Filters

F /
@ O Bus Interface (3) Forts O Hddress{[%v@onnectinn Filters |

R R e R R R e R e R ea R e e

MName Met | Direction | Class

«»External Ports

<@ microblaze._i
sg»d_opb_w20

@i Imb_v10
d_Imb_»10
s@ophb_sil00_0
e@zdram_controller
e@poonzole uart
sgzystem_timer
«»d_|lmb_bram_if_cntlr

<mi Imh hram if catle

11-54

Ranee!

—
[ Add Frternal Py

v

W

LRI LSRR

Aall

Defaults
Unconnected

Clocks
Regets
Interrupts

Ihputs
Cutputs
InCuts

]

Wergion

b
0
0.a
0.a
1h
D.a
b
b

—rrmoorarrreerror b
Ik bram i Fetle 100 R

Frequency

[Base
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MicroBlaze MDM Ports microblaze_ 1 + DBG_CLK
DBG _TDI DBG TDO DBG _REG_EN DBG_CAPTURE DBG _UPDATE

@ Filters
@
= () Bus Interface (&) Portz () Addresses [‘Ei‘rv(}nnnectinn Filters ”,ﬂ;? fidd External Port l

Hame Met Direction  Clazz  Sensitivity Range | IP Twpe
1mM_BE Letault Lionnection \MW_EE.) L ([N |
IM_BUSLOCK Default Connection (M buslocky O
IM_DEUS Default Connection (_DBus) o] [0:31]
IM_REQUEST Default Gonnection (M_request) O
Th_RM Default Gonnection (h_RRW) u}

IM_SELECT Default Connection (M_select) 0

IM SEQADDR Default Connection (M seqfddry O

IOPE_DBUS Default Connection SOPB_DBusy 1 [0:31]
[OPE_ERRACEKE  Default Gonnection OPB_errdck) 1

[OPE_MGRANT  Default Gonnection (OPE_MGrant) 1

IOPE_RETRY Default Gonnection $OPB retryd 1

[OPE TIMEOUT  Default Connection (OPB_timeoutd 1

[OPE_XFERACEK Default Connection (OPB xferfck) 1

DBG_GLE DBGCLE = 1

DBG_TOI DBG_TDLs 1

DBG_TDO DBG_TDO = 0

DBG_REG_EN DBG REG_EM = 1 [0:4]
DBG CAPTURE DBG.CAPTURE = 1

DEG_UPDATE DBG_UPDATE = 1

WELID INSTR. Default Gonnection {Trace_\alid L. ©

PC_EX Default Connection (Trace_PG_EX) O [0:31]
REG_WRITE Default Connection (Trace_Reg W. O

REG ADDR Default Connection (Trace Ree A O [0:41

11-55 MicroBlaze Net
opb_mdm_0 - Dbg Clk 0 Dbg TDIO Dbg TDO_0 Dbg Reg En_0
Dbg_Capture_0 Dbg_Update_0 microblaze_i
5 Filters

_ Buz Interface Parts Addrezses By Connection Filters @ Add External Port
o]

Mame Met Direction | Clazz  Senzitivity Range IP Twpe
E=g® opb_mdm_0 opb_mdm

QOPE Gk Default Connection I GLE

OPE_Rat Default Connection ©OPB. I

Thterrupt MHo Connection )] INTEFR.. EDGE_RISI.
Debug_5YS_Rst  Default Connection (Deb.. O

Debug_Rst Default Connection (Deb.. O

Ext_BRE Default Gonmection (Ext_.. O

Ext_MM_ERK Default Gonmection (Ext_. O

OPB_ABus Default Connection ©OPB. I [0 0.
COPE_BE Default Connection SOPE. T [0
OFPB_RMNW Default Conmection (OPE.. T

OPE_ zelect Default Connection (OFE.. T

QOPE_=zeqiddr Default Connection OFE.. I

QOPE_DBus Default Conmection (OFE. I G0,
MO _DBus Default Connection 510, O [0:C .
MO _err Bk, Default Connection $Sler. O

MM _retry Default Connection Slre. O

MOM_toutSup Default Connection (Sl ta.. O

MO M _xfer Ak, Default Connection (Slxf.. O

Dbe Gl 0 DEG_CLK = 0

Dbe _TODLO DEG_TDL = u}

Dbe_TOO O DEG_TDO = I

Dbe_Ree En 0 DEG_REG EM = u] [0:4]
Dbe_Capture 0 DBG_GAFTURE = 0

[be_lUpdate 0 DEG_UFDATE = n}

Dbe Clk 1 Mo Connection 0

11-56 Net
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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 cntlr ¥1 00 b

HOL x =
Toeele Mames | | Datazheet Restore
Svztem
Addreszes
LME ¢ BASEADDELME BRAM Base Address 000000000 |
S
¢ HiGHAooFLME BRAM Hieh Address < llxl]l]llllStfff 2
C MASALME Address Decode Mazk |llxl]l]8lll]l]llll |
e —
CE o=

11-57 8kByte - 16kByte
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11.6.2.
Applications [Project: BBoot] - [Compiler Option]
Optimization Level [No Optimization]
Debug and Optimization [Generate Debug Symbols] [Create Symbols for
Debugging] [OK]

¢ Set Gompiler Options

Compiler Tools:

Ervironment { Debug and Cptimization -?F'aths and Optiors

Optimization Parameters

Optimization Level QN0 e

[] Uge Global Pointer Optimization

Generate Debug Symbols

(%) Create Symbols for Debugging g option?

() Create Symbols for Assembly -estabs option)

Mote: If both optimization level and debug option are =et,
the information may not correlate to source code.

11-58
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[Debug] — [XMD Debug Options]
[Connection Typel
Definition]

[Hardware]

[Save]

» XMD Debug Options

[JTAG Cable]
[JTAG Cable]

Type
Type

[Auto] [Auto Discover JTAG Chain

Processor: microblaze i

Connection Type

() Simulator

Architecture: MicroBlaze

Stub

On-Chip Hardware debugging oemmeor B_MDM peripheral over JTAG cable

JTAG Properties | #dvanced Options

YWirtual platform

JTAG Cable

Type: | Auto

Discover JTAG Chain D@

lge | Mo | Device Name

1D Code IR Leneth

fdd dewvice Delete device

Gancel

11-59
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[Device Configuration] - [Update Bitstream]it
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-1l User Guide (Chapter 2: Design Considerations)

Phase 4.30 (Checksum:26259fc) REAL time: 53 secs

#

PAR done!
ERROR:XFlow - Program par returned error code 31. Aborting flow execution...

MHS SPI_SCK "SIGIS = CLK"

PORT SPI_SCK = SPI_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]&5 FPGA
[Debug] - [Launch XMD.. ]
11-7  XMD (SZ130 )

Xilinx Microprocessor Debug (XMD) Engine
Xilinx EDK 8.2.02 Build EDK_Im_Sp2.4
Copyright (c) 1995-2005 Xilinx, Inc. All rights reserved.
XMD%

Loading XMP File..

Processor(s) in System ::

Microblaze(1l) : microblaze_i
Address Map for Processor microblaze i

(0x00000000-0x00001FFF)
(0x00000000-0x00001FFF)
(0x80000000-0x81FFFFFF)
(0x80000000-0x81FFFFFF)
(0x80000000-0x81FFFFFF)
(OxFF000000-0xFFO001FF)
(OxFFe00000-0xFFeOFFFf)
(OXFFFFLO00-OxFFFFLOFF)
(OxFFFF2000-0xFFFF20FF)
(OXFFFF3000-0xFFFF30FF)
(OxFFFFa000-0xFFFfalff)
(OxFFFfa200-0xFFFFa3ff)
(OxFFFFaB600-0xFFFFa6fF)
(OXFFFFA000-OxFFFFA1FF)
(OxFFFFe000-0xFFFfe0ff)

d_Imb_bram_if _cntlr d_Imb_v10
i_Imb bram if cntlr i_Imb v10
sdram_controller d_opb_v20

sdram_controller microblaze_IXCL
sdram_controller microblaze DXCL
spi_Tflash d_opb_v20

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 d_opb_v20
opb_sil00_0 d_opb_v20

opb_mdm_0O d_opb_v20

Connecting to cable (Parallel Port - LPT1).
Checking cable driver.
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. .o 4.00.b
No of PC Breakpoints..._._.._._._.._._.._.. 2

No of Read Addr/Data Watchpoints...O

No of Write Addr/Data Watchpoints..0

Instruction Cache Support.......... on
Instruction Cache Base Address..... 0x80000000
Instruction Cache High Address..... OXB1FFFfff
Data Cache Support................. on
Data Cache Base Address............ 0x80000000
Data Cache High Address............ OXB1FFFfff
Exceptions Support................ off
FPU Support.. ... ... .o aao-- 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

[Debug] - [Launch Software Debugger]ﬁ
[OK]
[Target Settings...]

Target Selection

X

[v Set breakpoint at 'main’

Connection

[v Set breakpoint at 'exit’
Target: |F{em|:|tef'TOF‘ D HMD ﬂ

Hostname: |localhost [ Set breakpoint at |

Port: [1234 [~ Dizplay Download Dialog

[ Use xterm as inferior's ty

[¢ More Options

Cancel | |

11-61

[Run] - [Run] main Break

LED_GPIO(LED_OFF)

main.c - Source Window

File Bun View Control Preferences  Help
PN MY L£88E QO M-EE Find 2 & =
Imain R SOURCE
128 ?tatic void clear_r fifolvoid) -
- 128
- 130 HlartlL ite_mSetCont ro|Res (PAR_CONSOLE_UART_BASEADDR, XUL_CR_FIFO_R¥_RESET)
- 13 | HartLite_mSetCont rolRez(¥PAR_CONSOLE_UART_BASEADDR, 0);
132
133
134 int main(void)
- 135
136 unsizgned int boot loader_offset:
137 char ke
138 #ifdef ¥PAR_SPI_FLASH_BASEADDR
139 int J,=sum;
140 #endif
141
= 142 LEDGPIO(LED_OFF);
143
144 #ifdef _PPC_
145 ¥Cache_DisableDCache();
146 ¥Cache_DisablelCache(); _
147 ¥Cache_Irnwval idatelCache();
148 busy_wait (10000007;
149 fendif
150
151 it (zet_boot loader_offset (Bboot loader_offset) < 0)
152 goto halt:
153
154 if (is_autohoot_mode())
- 15h second_boot loader (boot |cader_of fzet );
156 -
4| | 2]
|F’r0gram ztopped at line 142 (a0 142

11-62 main Break

[File] -
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11.6.5.

[View] - [Breakpoints] Breakpoint "main" "exit"
Breakpoint Breakpoint [Globall - [Remove All]

Breakpoint
MicroBlaze 0x10 PowerPC 0xFFFF0500 Breakpoint
XMD
11-8  Breakpoint  (SZ010, SZ030, SZ130 )
XMD% bps 0x10 hw
11-9  Breakpoint (8310 )

XMD% bps OxFFFFO500 hw

) TIPS 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 Break

[Step]

Source Window

File Pun Wiew Gontral Preferences Help
C VT G =48 &M-I8 Find: = = =

[ ¥ [vector_interrupt Rd ASSEMBLY -
- 0x10° Cvector_interrupt>:s  brai 4096 /7 0x1000 <_interrupt_handler>

010 0

Program is runhing.

11-63 0x10 Break

[Step]

microblaze_interrupt_handler.c — Source Window.

File PBun Wiew Control Preferences Help
0 ME | $%80 418 Find
mi(:rol:)\aNe_M(N rrupt | | interrupt_handler R

= = =

SOURCE =

66 * =]
B7 # None

B8 *

BY * @return

0o

* Nore.

*

* Onote

*

* Nore.

*

B S e S e e S S S S S S ST e s e ST e s

void _interrupt_handler(void)
/% The compiler saves all wolatiles and the MSR %/

82
83 1
84
86 /xx

27 v

< |

/% The compiler restores all volatiles and M5R, and returns from interrupt */ —

0x103c

|Fmgram IS runnine.

MicroBlaze

0x10

0 10 FPGA BRAM
MicroBlaze

__interrupt_handler( )

__interrupt_handler( ) MicroBlaze
PORT INTERRUPT
(SUZAKU OPB-INTC)

(XIntc_DeviceInterruptHandler() )

EDK SoftWare Platfom Setting
Interruput Handlers

OPB-INTC  "Default Handler"

11-64 _interrupt_handler()

Break
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[Step]

xintc_l.c — Source Window

File Bun  Wiem Gontrol Preferences Help

XIntc_DevicelnterruptHandler( )

@60 0F AAsea-AB P < £ &| | OPBINTC  PORT Intr
[xintc_l.c > [¥Intc_DevicelnterruptHandler  ~| SOURCE »
142 « =

44 void ¥Irtc_DevicelnterruptHandl erivoid *Deviceld)
45 {

46 Huint32 Intr3tatus;
48 int [t riumber;

49 #Intc_Config #CfePtr;

1
1
1
1
- 147 Huint32 Intrdask = 1;
1
1
150 OPB-SIL00 "Default Handler"
1

51 /% Get the configuration data using the device 1D */ J timer_interrupt_handler
153
154 /% Get the interrupts that are waiting to be serviced */ :
- 155 IntrStatus = XIntc_mGet [nt r3tatus(CfePt r->Basefddress); EDK SoftWare Platfom Setting
156 Interruput Handlers
157 /% Service each interrupt that is actiwve and emabled by checking each
158 % bit in the rezister from L3B to M3B which corresponds to an interrust
159 % intput signal
160 */
- 161 for (Intriumber = 05 Int ridumber < XPAR_INTC_M&X_MUM_INTR_ INPUTS;
162 [t rilumbe r++)
162 ! =
|Program stopped at line 162 0x1018 152

11-65 XlIntc_DevicelnterruptHandler( ) Break

interrupt.c — Source Window

File  Bun  \iew Gontrol Preferences Help :
1nterrupt.c
(Y0 DR EAsSe 8- Find] == ( slot.c )
[interrust.c > [timer_interrust_handler | SOURCE =
22 felse [2]
23 #include “opb_sil00.h”
24 fendif
25
26 i{n’( timer_interrupt_handler(void * baseaddr_p)
- "
28 unsigned int csr;
29
30 Huint32 IntrStatus;
3 |
- 82 IntrStatus = OPB_SIL00_nReadRes(¥PAR_OPB_SILO0_0_BASEADDR, OPB_SILOD_INTR_I
- 33 slot();
-3 OPB_SILOO_mMWriteRez (XPAR_OPB_SILO0_0_BASEADDR, OPB_SILOO_INTR_ISR_OFFSET, 1
- 3%}
36
37
38 ?ta’(ic void Nul lHandler(void *DataPtr]
39
401
41
AT et iedmemed e ConiAY ﬂ
« | 2
|Program stopped at ling 32 Oxc78 32

11-66 timer_interrupt_handler() Break
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11.6.6. slot.c

slot.c

[View] = [Loval Variables]
[View] - [Stack]
[View]

slot.c

LED

slot.c — Source Window

Eile  Bun Miew Control Preferences Help
AHMG O BE hJ Fins oo at
lslot.c | slet R SOURCE =

107 int slot (void) 2
- 108 {

100 /7 static w8 init = 0;

110 static ud schedule = 0;

il static o8 sw status = 0;

12 static o8 slot_status = SLOT_READY;

M3 // static uB sesl_status = 0; /% 00 umpushed, 10 pushed */

114 static u8 see/_status = 7; /% 00 urpushed, 1: pushed */

15 static w8 sesf_wal[SEG/_MM] = [3.2.1];

116 int i;

17

119

120 sw_status = clear_switch_chattering();

11
- 22 switch (slot_status) [

123 case SLOT_READY:

124 if (get_number_pushed_switches(sw_status) > 1) e
- 125 slot_status = SLOT_RUN;

126 break;

127 caze SLOT_RUN:

128 /47 init = 13
- 190 (e wtatie == N1 -
‘Program stopped at line 118 Oxdde 118

11-67 slot() Break

Local Variables

Yariable

Name Yalue &
schedul e 3 T¥003°
sw_status 0 "¥0°
slot_status 0 "¥0°
seg/_status 1 ¥a

Elzeg! val ud [3]:
0 3 T¥003°
1 2 T¥002°
Z 1 '¥001°
i I
reg_sw 0 "¥0°
i I

11-68

main

__interrupt_handler
Hlrtc_DevicelnterruptHandler
timer_interrupt_handler

slot
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12.

12.1. EDK ISE

EDK ISE
SUZAKU EDK
EDK

pao )
EDK

EDK ISE EDK

EDK  External
ISE

ISE
ISE EDK

1. EDK ISE
2. ISE EDK

2006 4 SUZAKU EDK
2 EDK

EDK 2 )
EDK ISE
(mpd
Xilinx
EDK
ISE & J
EDK GPIO OPB
ISE
ISE
GUI

(EDK  Export to Project Navigator )

2. "ISE EDK

ISE
SUZAKU EDK ISE
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12.1.1. EDK
SUZAKU EDK ISE
CD-ROM  "¥suzaku¥fpga_proj¥x.x¥sz***¥gz***-xxxxxxxx.zip”

EDK

"C¥suzaku¥suzaku-ise¥sz***-xxxxxxxx”

”C'¥suzaku¥suzaku-ise¥sz***-xxxxxxxx” ”Xps_proj.xmp”

Xilinx Platform Studio SUZAKU

ISE/EDK  8.1i [Project] — [Project Options...] Hierarchy and Flow

- Rilinx Platform Studio — G:¥suzaku¥sz130 - [System Assembly Viewl ]

BX)

[ File  Edit View MEGIEES Hardware Software Device Configuration Debug  Simulation Window Help (=]
i EH DS - Y PDEMNIRBERiERD I @-AR S
- = 0 Generate and Wiew Block Diagram
I Pri IR o Gererate and Wiew Desien Report ® Filters
i = Bug Interface Portz Addreszes  |'EjwConnection Filters
LdCstslog | izt [ Bescan User Repositaries g kﬂ h (E © © g CO - B T%v W
Platform Launch EDK Shell ame us Connection ype ‘areion
=-Project Files [ Laune et B BB s@microblaze_i microblaze 4000
MHS File: xpl . Customize Buttons. . [ ECE - @d_oph v apb_v20 110e
MSS File: wpt B2 Glean All Generated Files @i lmb 0 Iib_v10 100.a
LUGF File: dat [£] Terminate Funning Process sd_mb_10 Imb 10 1.00.a
iMPACT Cam oy i <@oph_zil00_0 opb_zil00 10a
Implementatin 7€ Export to Project Navieator <@zdram_contraller meh_oph_sdram  1.00.a
Bitesn Option 249 Impart from Praject Mavieator sPoonzole_uart opb_Lartlite 1000
= Project Options s@ayetem_timer opb_timer 1.00k
Device: zcds1200efe320-4 Bd_Imb_bram_if_cntlr Imb_bram_if_chtle 1000
Metlizt: TopLevel @i_lmb_bram_if cntl Imb_bram_if_cntlr 1.006
Implementation: XPS s@system_intc opb_intc 1.00.c
HDL wHOL <@zystem_memcon oph_eme 200.a
Sim Madel: BEHAVIORAL <popb_gpio 0 opb_epio 30b
= Reference Files <#spi flash opb_=pi 1.00e
Log Files <P led_epin oph_gpin a0k
Synthesis Report Files <popb_uartlite 0 opb_uartlite 1.00k
sbram_block 0 bram_black 1.00.a
~@memcon_bus_split util_buz_zplit 100.a
<@dom_ 14 _multi dem_module 1.00.a
s@dcm_sdram_fb dom_module 1.00.a
=@util bus_split 0 util_buz_split 100.a
~areset_cont reset_cont 1.00.a
< ¥ || [ Svstem Azzembly Viewl
< | s
Cutput WWarnings Errors
Caonfigure Project Specific Options )

12-1 EDK SUZAKU
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[Processor Design is a ] [Use Project Navigator 1 2

= Project Options

Device and Repositary | Hierarchy and Flow HOL and Simulation

Froceszor Dezien iz a sub-module (Uncheck for top-level)

Top level instance name |system_i

Svnthesziz Tool for Non-=iling IPg
| Synthesize with Xilire X5T v

ze Project Mavigator Implementation Flow OSE Flow instead of XPS)

[] fAdd Modules to Existing ISE file

I5E File [D¥work¥20060816¥prajnavieps projise |

0] 4 | ’ Cancel l

12-2 ISE/EDKS8.1i

[Hardware] - [Generate Netlist] 58
?Ci¥suzaku¥suzaku-ise¥sz***-xxxxxxxx¥hdl”  xps_proj_stub.vhd
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12.1.2. EDK ISE
xps_proj_stub.vhd "C:¥suzaku¥suzaku-ise"

top.vhd

& C:-¥suzaku¥suzaku-ise¥sz130-20061114%hdl

e REE FETA BRCANW V-LD s E
Q- O ¥ Pz |[.E T ‘ )
FELAD) () O¥suzskubisuzaku-ise¥sz] 30-20061114%hd) v| B e
I L D) ol
E ) suzaku-ize A :_ﬁ]memcon_bus_spIit_wrapper.vhd 2
= I =2130-20061114 :_ﬁ']microblaze_i_wrapper.vhd 24
) _=ps Eopb_gpio_ﬂ_wrapper.vhd G
) code Eopb_gpioj _wrapper.vhd fi
[5) data Ereset_cont_ﬂ_wrapper.vhd 2
[ default bit file Esdram_controIler_wrapper.vhd 13
) ete Espi_flash_wrapper.vhd g
=3 hdl E]system_intc_wrapper.vhd 4
[ elaborate Esystem_memcon_wrapper.vhd g
[C3) implementation B Esystem_timer_wrapper.vhd 4
[) microblaze_i Eutil_bus_split_D_wrapper.vhd 2
[5) prores Expspmj.vhd 63
o b syhthesiz 2 ﬁ _proj_stubvhd 5] =
< | > < I\ >

B C-¥cuzaku¥ouzaku—ice

xps_proj_stub.vhd

top.vhd

Q= - © F Puzipww| @

FELAD |h Ci¥suzaku¥suzaku-ise

/

eyt
= 1) suzaku-ize
= 53 =2130-20061114
C3) _=ps
[C3) code
[5) data
) default bit file
) ete
2 ) hdl
() elabarate
) implementation
[C3) microblaze_i
[C3) poores
) synthesis

- ' '

< |

X A

'd

W

> <

12-3  xp

s_proj_stub.vhd
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12.1.3. ISE

Project Navigator [File] -»[New Project]

View Project Source Process Window Help

HF LD EFE S8AAAA AN LN X BB 0o & ¥i®mB Do 9

[File] - [New Project]
g Sourees Jﬁﬁnapshuls | pyLibraries |
No flow available.
12-4  Project Navigator
New Project Wizard [Project Location] [...]
C:¥suzaku¥suzaku-ise [Project Name] top
[Top-Level Source Typel [HDLI] [Next]

E Mew Project Wizard — Greate Hew Project

Enter a Mame and Location for the Project
Praject Mame: Project Location
A
|top \ ( |O:¥suzaku¥suzaku-ise| | E
e ———
Select the Type of Top-Level Source for the Project

Top-Level Source Type:
< HOL h -

—
<. Back < i Mext » i)[ Cancel ]

12-5
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[Next]

SUZAKU FPGA SUZAKU

SZ010 | $7030 | $7130 | $7310
Product Category All
Family Spartan3 Spartan3E Virtex2P
Device XC38400 | XC3S81000 | XC3S1200E | XC2VP4
Package FT256 FG320 FG256
Speed 4 5
Synthesis Tool XST(VHDL/Verilog)
Simulator ISE Simulator(VHDL/Verilog)

E Hew Project Wizard — Device Properties

Select the Device and Deszign Flow for the Project
Property Mame YWalle
Product Category All h w
Family Spartandk L
Device HCAS1200E > w
Packaee FGE320 W
Speed -4 J w
Top-Level Source Twpe HOL I
Synthesis Tool meT WHDLA Verilog! >
Simulator ISE Simulator OVHDL A erilog) w
Enable Enhanced Desigh Summary
Enable Message Filtering ]
Dizplay Incremental Messages ]
A
| < Back g Mewxt > l Cancel
12-6 (87130 )

[Next] [Finish]

top.vhd xps_proj.xm  xps_proj.ucf [Project] - [Add Source]
xps_proj.xm “C:¥suzaku¥suzaku-ise¥sz***-xxxxxxxx” xps_proj.ucf
”C¥suzaku¥suzaku-ise¥sz***-xxxxxxxx¥data”
Xps_proj_stub
STRUCTURE IMP (2 ) xps_proj_stub
top 3 )
[File] - [Save]
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ES Xilinx - ISE - G-¥suzaku¥suzaku—ise¥top.ise — [top.vhd]
4, File Edit Wiew Project Source Process Window Help =[5

IDRPHF LikBREX e Qi B NiBE IDhiaRiM@l ~iQ
FEE BUALLIQOIEE —2 S22 4% %% " K

1 »
Sources for | Synthesis/Implementation 4 ---top.vhd
=top F T
= £ xc3s1200e-4f2320 4 library- IEEE;
~TMP fan vhd) 5 use - IEEE.3TD_LOGIC 1164.ALL;
- : J & use-IEEE.STD LOGIC ARITH.ALL:
W lxps proj.i - xps_proj (G:/suzakuy/suzaku-i 7  use-IEEE.STD LOGIC UNSIGNED.ZALL:
Expsproj.ucf (G:/suzakussuzaku-ises213 5 - - L
9 library UNISIM;
10 use - UNISIMN.VCOMPCWNENTS . ALL;
11
12 entity- -top-is
13 - -port - |
14 ceecclk_in-:cinestd logics
15 ceBYS_Rst.r-inestd logic
F3 | > 16 ©+ - -BDRAM_CAZn-:-out-std_logic;
g Sources | ggySrapshots | [y Libraries O R vEn T ous.sta, togiss
19 ... -SDRAM WEn Zo-:-out-std logic;
20 ©+ - -BDRAM_DON-:-out-std_logic_wvector(0-to-3);
gz 21 ... -SDRAM Clk.:.out.scd logics
[ Add Existing Source 22 - -3DRAM Clk Zo-:-out-std logics
[ Create WNew Source 23 -+ -3DRAM RiSn-:-out-std logic;
& Wiew Design Summary 24 ++--3DRAM RiSn Zo-:-out std logic;
ﬁ- Desien Utilities 25 +- - -SDRAM ADR-:-out-std logic wvector(0-to-11);
ﬁ' User Corstraints 26 ++ - -SDRAM _ADR _Zo-:-out -std_logic_lvectnr (0-to-11);
P)  Syrthesize - ¥ST L 27 + - -SDRAM Bankiddr -:-out -std_lnglc_xlrectnr (0-to-1):
. 25 -« - -3DRAM Bankdddr Zo-:-out-std logic wvector(0-to-1):
€2 Implement Desien 29 S -SDRJLH_DQ- :inout-std logie ;ector_tD cto-31)
P2 Generate Programming File . b 30 ....SDELM FE clk-:.in-=cd lngiE;

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 (
)
end component;
begin
XpPS_proj_i : Xps_proj
port map (

end érchitecture 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-xxxxxxxx¥implementation¥xps_proj_bd.bmm
-bt top.bit

-bd sz310-xxXxXXXXXX¥ppc405_i1¥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 mhs mss
EDK
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122. 1P ( )
SUZAKU slot.vhd
slot.vhd silooh_core.vhd
CPU
P (code) A P nCODE
- \'— -«
< (sw) 1 < nsw
| \'- |
AR LED
te I~ LED nLE
l/' »
A
LED
I~ nSEL
\ 4 l |l >
crPy (seg_in1,seg_in2,seg_in3)
12-8 1P

“C¥suzaku¥sz***-xxxxxxxx”
"C¥suzaku¥sz***-h-xxxxxxxx”
CD-ROM ’suzaku-starter-kit¥fpga¥opb_silOOh_v1_00_a.zi ”
“opb_silO0h_v1_00_a” ”C¥suzaku¥sz***-h-xxxxxxxx¥pcores”
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¥suzaku¥sz130-h-20060714¥pcores

JrfIE) REE FTO0  BRECADGE

QOF- O T Pux| :wu;e" Al

=T AgLTHH

FELAD |B Cr¥suzaku¥sz] 30-h-2006071 4¥pcores

W

FAIH = T-T]

= I3 =2130-h—-20050714
I _xps

I BBoot

I blkdizgram
I code

I data

|5 drivers

I et

5 bl

I implementation
I microblaze._i

I opb_sil00k_v1_00_a
Iy opb_sil00u_v1_00_a
|5 projnay

|5 report

I synthesis

opb_sild0h_ w1 00 &
[C3opb_sil00u 1 00 _a

ﬁ|
/ ﬂ'

T28h

12-9 1IP

?C¥suzaku¥szz***-h-xxxxxxxx”’

IP Catalog

”Xps_proj.xmp”

Project Repository  opb_sil00h

% Xilinx Platform Studio — C:/suzakufsz130

— [System Assembly Viewl]

[ih File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =
DR EH2 AN 0 PRMA::R B ERBE S Pec X B 46 % iBRiE E
im B DR
t Information Area OLL @ Filters
Project " Applications | P Gatalog PMM g @) Bus Interface (O Ports (O Addressss | Bye Connection Filters
BB B =
[ T — Mame Buz Cornection | Direction  IP Type IP “ergion
e <@ microblaze i microblaze 400.a
Mane Version Description <»d_apb_v20 opb_v20 e
fnalog @i_mb_10 Imb10 1004
Bus d_mb_10 Imb 10 1.00.a
Bus Bridee s@zdram_controller mich_opb_sdram 100
Clock Contral = s@conzole_uart opb_uartlite 1.00b
Communication High-Speed @aystem timer oph_timer 100k
Communication Low-Speed «d_|mb_bram_if cntlr Imb_bram_if_chtlr 1,000
Diebug - <@i_lmb_bram_if_cntlr Imb_bram_if_crtlr 1000
DMA s@system_intc opb_intz 100
General Purpose ID «@zyetem_memcon opb_emc 200.a
Interrupt Gontral s@oph_gpio [ opb_epio 30 b
Memary Block <@debug_mdm opb_mdm 200a
Memary Gontroller @zpi_flash opb_=pi 1.00d
PCl »led_gpio opb_epio 30 b
Peripheral Controller [=J- =#opb_sill0y 0 opb_=il00u 1.00.a
P pogaa SOFE d_opb 20
s Froject Fepositor sbram block 0 bram block 1.00.a
' opb_sil00h ?\ 100a <@ memcon_bus_split util_bus_split 1004
y cadom_14_multi dom_module 100.a
N b_i100n ) 1.00.
SRS 2 s@dom_sdram_fb dem_module 1.00.a
Timer sautil_bus_split 0 util_bus_split 1004
E
- Ltilit:
* Y Legend
O Master O slave | Master/Slave  Target <Initiator () Connected () Unconnected
¢ >|| [ System Asserisy. | BLOCK DIAGRAM |

12-10 TP ( )
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1P

Project

Project

opb_intc

opb_silOOu IP opb_sil00h

MSS File: xps_proj.mss

opb_sil00h

opb_sil00u

Hilinx Platform Studi

¥suzaku¥sz130

opb_sil00h

{xps_pro

12-11 MSS File

MHS File: xps_proj.mhs
opb_silO0u

Xilinx Platform Stud
[ File Edit View Project Hardware Softwars

im e M

ct Informat-

IE

IP Catalog

Flatform ==

= Projgatelres
xps_proj.mhs

UCF File: data/xps_projucf
iMPACT Command File: etc/download cmd

Implementation Options File: etc/fast runti

Biteen Options File: etc/bitzenut
=-Project Options

Device: xc3s1200efe320-4

Metlist: Toplevel

Implementation: KPS

HDL: WVHDL

Sim Model BEHAVIORAL
=I-Reference Files

Log Files
Synthesis Report Files

|~
|

:DE}IEI&:@EJ

opb_sil00h

suzaku¥sz130 - {xps_proj mhs} — [xps_proj mhs*]

Device Configuration Debug  Simulation Window Help

[ Eile Edit Wiew Project Hardware Software Device Gonfiguration Debug Simulation Window Help =& ]
BENORIDAAL PO OXREMENEOR BRL P=ARAG ME NEK B
—2ZL ARARADH
2z  -PARAMETER HW INSTANCE = system_inte ~
1P Gataloe (| Project  [Applications 23 END
T 24
flattor B 25 BEGIN DRIVER
& Project Files 26 -PARAMETER DRIVER NAME = tmrotr
‘ 27 PARAMETER DRIVER_VER =-1.00.h
MSS File: xps_proj mss 28 PARAMETER -HW INSTAMCE -= system timer
| o aps_projuct 29 END - -
iMPACT Command File: ete/downloademd 30
Irr.lplementa.tlon OIDt}onsfzﬂe' ete/fast runti 31  BEGIN.DRIVER
_Elltgen Op_tmns File: etc/hitgenut 3z -PARAMETER DRIVER_NANE = gpio
& Project Options 33  -PARRMETER DRIVER VER = -Z.0l.a B
De"‘_':e_ xeds1 A00=fed20-4 34 PARAMETER HW_INSTANCE = led_gpic
Netlist: TopLevel P D
Implementation: XP3 N\
el VHD!‘ 7 BEGIN-DRIVER
LT LY ST 8  -PARAMETER DRIVER NAME = opb 51l00
& Reterence Files 2  PARAMETER DRIVER_VER =-1.01.a
Loefpilos 0 PARRMETER HV_INSTANCE = oph _sil00 0
Synthesis Report Files 1 PARAMETER - int handler -= timer interrupt handler, -int port -=-IP2ZINTC Irpt
z END y
44  BEGIN- DRIVER
45  -PARAMETER DRIVER NAME = uartlite
46 PARAMETER DRIVER VER =-1.01.a @
< | 3
< | * [EaSystem Assembly Wiewd | *pS_projmss |
L

HW_VER

BEGIN-oph_sil00
-PARAMETER - INSTANCE -=-
-PARAMETEER -HW VER-=-1.

opb_sil0f 0

HW_VER

150

e A RE HEEREG  Decd B e a3 EX
A% AR NN
145 EHD

BEGIN opb_sil0O0Oh

FLELMETER C_EAS EADDE -

< |
MhSystem fezembly Viewl

[2) xp=_proj.mss ‘ [2] xps_proj mhs+

12-12 MHS File

|

151 PLRTMSG LG "OxFFFFDLFF

152  -BUS_INTERFACE -S0PB-=-d_oph_v20

153 FORT-SEG =-SEG

154  FORT nSEL = n3EL

155 PORT -nLE =

156 - FORT -nW = nsW

157 . PORT.pCCDEa L _ _
158 QORT IPZINTC Irpt = 511_m PORT IPZINTC_I rpt = S |_Intl’
159  EHNI]

160

161 BEGIN-opb_intc

162 -PARAMETER  INSTANCE -=-system intc

163 - PARAMETER HW VER-=-1.00.c

164 -PARAMETER C_BASEADDE.= - OxFFFF3000 sil Intr &

165 - PARAMETER C_HIGHADDR = —

165  -BUS_INTERFACE.SQ .

167  -PORT-Int@C= sil intr - Dfb uartlite 0 Interrupt - &-MAC_INTERRUPT IN &-cons

163 -PORT-Irg-=-1nte

165  END
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IP Type

Applications

IP

opb_sil00h

@ Filters
| @ @ Bus Interface O Ports (O Addresses l%‘pODnnectian Filters

Mame Buz Connection | Direction | IP Type IP Verzion

e microblaze i microblaze 400.a

«»d_oph_w20 ophb_w20 110

&i_Imb w10 Imb 10 100.a

sd_Imb_10 Imb_w10 100.a

egzdram_controller mch_opb_sdram  1.00.a
saconzole_uart opb_uartlite 1000
agzytem timer opb_timer 1000

<@d_Imb_bram_if cntlr
&@i_Imb_bram_if_cntlr
saavetem_intc
s@oystem_memoon
<2opb_epio 0
edebug_mdm
szpi_flagh
e@led_epio
<@opb_=il00u_0
«@bram_hlock 0
wmemcon_buz_split
eadom 14 _multi
wadom_sdram_fb
sutil bus_split 0

=
=]

-

12-13 IP

Sources

interrupt.c Headers

Imb_bram_if_cntlr 1.00b
Imb_bram_if_cntlr 1.00b0

opb_intc 100
opb_emc 200.a
opb_egpio 3Mb
opb_mdm 200a
opb_zpi 1.00d

3k
Erarr=trie 100a
util_bus split 100.a
dom_module 100a
dom_module 100.a
util_bus_split 100.a

interrupt.h

% Platform Studio — G:¥suzaku¥sz130 - (xps proj.mhs) - [xps proj.mhs]

im B Mk
Brir E

O ES

IP Gatalog Project

Software Projects
1e1Add Software Application Project.
mDefault microblaze_i_bootloop
@‘Default: microblaze_i_xmdstub
umject: BBoot
Proceszor: microblaze_i
Executable: C¥suzaku¥zz130-add_slot-20061114¥ microblaze_igc
Compiler Optiong
= Sources
Cr¥¥suzsku¥sz130-add_slot-20061114¥code¥mediume
Cr¥¥suzaku¥sz130-add_slot-20061114¥code¥spic
Cr¥¥suzsku¥sz130-add_slot-20061114¥code¥srec o
Cr¥¥suzsku¥sz130-add_slot-20061114¥code¥mainc
65111 4¥code: 2

m

finterrupt.c
G ouzaku¥sz] 30-add_zlot-20061114¥coNg
= Headers

B Eile Edit Wiew Project Hardwars Software Device Configuration Debue Simulation Window Help
PR D DEXRENBER MR T RS
AR DR

2%

END

BEGIN -opb sil00
PARAMETER - INSTANCE -=-oph_=i100_0
PARAMNETER-HW WVER-=-1.01.a
PARAWNETER-C BASEADDR.-=-0xFFFFDOOO
PARAWNETER-C HIGHADDR .= -OxFFFFD1FF
ET3_INTERFACE-SOPE-=.d_oph_vi0
PORT SEG-=-3EG
PORT n3EL-= n3EL
PORT nLE-=-nLE
PORT n3W-=-n3W
PORT nCODE-=-nCODE

END

EEGIN opb inte

PARAI‘IETE_R INSTANCE -=-system _intc

PALRANETER -HW_VER-=-1.00.¢
ARAMETER -C_BASEADDR-=-OxFFFF3000
APRAMETER-C HIGHADDR - = OxFFFF30FF

code¥ mediumh
code¥memmaph
code¥spih
code¥srech
code¥versionh
code¥flashh
code¥microblaze b

[ESvstem Assembly Viewl

cogesFpomerp 172
coMg¥interrupth 173
code¥sTe 174
175
£
< 3

interrupt.c
interrupt.h

P r=reror =
PARANETER-C_ EXT RESET HIGH -=-1
PORT - 3T3_Rst-=-Bus_reset

PORT OPE_Clk-=-3Y¥3_CLE

[E)xps_projmes | [l %p=_projmhs

rrupt & MAC INTERRUPT IN-&-c
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Applications main.c

5
#include "interrupt.h”
interrupt_init();
interrupt_clean(); >3
1P

11-6 main.c

nx Platform Stu G:¥suzaku¥sz130

— (C:¥¥suzaku¥sz13

lot—20061114¥code¥mai

Simulation Wi

indow Help

‘Ao RN IBER A R

[E] Eile Edit Wiew Project Hardware Software Device Gonfiguration Debug
imBEDORiDFHEHS
EEEENE|Z2SL ABAN DN
1
P Catalog | Project { Applications 2
3
Software Projects 4
[c]Add Software Application Project. 5
mDefault: microblaze_i_bootloop &
mDefault microblaze_i_xmdstub 7
= ¥ Project: BBoot 8
Processar: microblaze i 9
Executable: C¥zuzaku¥sz130-add_slot-20061114¥microblaze_i¥o io
Gompiler Optiohs i1
[=-Sources iz
C¥¥suzaku¥ez] 30-add_slot-2006111 4¥code¥ medium.c 13
G¥¥suzaku¥ez] 30-add_slot-20061114¥code¥epic 14
Cr¥¥suzaku¥sz130-add_slot-20061114%cy 15
Oif¥suizaku¥s7130-add_slot-20051114 16
Cr¥suzakiisz130-add_slot-20061114¥cMheiiflagha 17
C¥¥suzaku¥sz] 30-add_slot-2006111 4¥cade¥interrupt ¢ i}
Cr¥suzakidisz130-add_slot-20061114¥code¥slot o 19
(=) Headers 20
code¥mediumh 21
code¥$memmaph 22
code¥zpih 23
code¥srech 24
code¥versionh 23
code¥flashh 26
code¥microblazeh 27
code¥powerpeh 28
codefintertupth 29
codesloth 30
31
J
< | >

*-main.

* - CopyvE

Sy

#include -
#include -
#include -

#include

#include -
#include -
#include -
#include -

-f#includ
-f#includ

#define
#define
#define

#define

#ifdef X
#define
#else
#define
#define
#define

rMaSvstem Assembly Wiewl

12-15 main.c

o

ight - (C)

<ctype.h>

"version.h"
emmap . h"
"srec.h"
"medium. h"
"epi.h"
"flash.h"

e "slot.h"
e -"interrupt.h"

LED_GFIO(v]
LED_OH -
LED_OFF

2004-2006 - Atmark Techno,

<xuartlite_l.h>

Inz. - -All Rights- Reser

- {*({volatile-unsigned- long-*) (LED_REG]
- (o}
-1

MAX BUFFER_SIZE -{1zg)
FPAR_SPI_FLASH BASEADDR
BOOTLOADER,_OFFSET_SPI

FLASH_4MiB- (0Ox16)
FLASH_BMiB- (0x17)
BOOTLOADER_OFFSET_4MiE_FLASH

[2 %0z oroimss

- [0x00100000)

{0x00080000)

Pixos oroimhe | 21 maine |
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12.3. CGlI 7 LED
CGI “C:¥suzaku¥sz***-
xxxxxxxx¥implementation” download.bit

( Linux
image CD-ROM "¥suzaku-starter-kit¥image”
SUZAKU

Linux
IP
LED

1~F(16 )
[OK]
LED

"http://TP

CGI
image 1
image-sz***-sil.bin )
JP1 JP2

/Tseg-led-control.cgi”

CEX

PLE REER FTW HRCAN@ YLD AT o

Q- ©-[x] A & Orx Jrorcnn @ -

THELAD) | htip//10216811.234/ Tsee-led-controloei v | Ed 580 UoD ? @~

7SEG LED CONTROL
ATMARK TECHNO

-} 7see-led-control - Microsoft Internet Explorer

LED1
1

LED3 LED2

2 2 |

I@"l A -ftETENELE ® A2t
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CGI CGI
CGI "SUZAKU
Linux " "SUZAKU_Software Manual" "uClinux-dist Developers Guide"
12.3.1. 7seg-led-control.c
12-1 CGI 7 LED (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 "led1l"
#define FORM_LED2_TEXT_BOX "led2"
#define FORM_LED3_TEXT_BOX "led3"

static void print_content_type(void)
{
printf("Content-Type:text/html¥n¥n");

b

static void print_style_sheet(void)

{
printf("<style type=¥"text/css¥">¥n¥n");

printf("body {¥n");

printf("margin: 0 O 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 O 0 0;¥n");
printf(*padding: 0 0 0 O0;¥n");
printf(*color: #cc0000;¥n");
printf("“font-weight: normal;¥n");
printf(""}¥n¥n");

printf("h2 {¥n");
printf("margin: 0 O 0 0;¥n");
printf(*'padding: 0 O 0 O0;¥n");
printf("font-size: 14px;¥n");
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printf("}¥n¥n");

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.w3.0org/TR/xhtmI1/DTD/xhtmlil-transitional.dtd¥">¥n");
printf("<html xmlns=¥"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");
¥

static void print_html_tail(void)
{
printf("'</body>¥n¥n");
printf("</html>¥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");
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printf("<form action=¥"%s¥" method=¥"get¥">¥n¥n", CGl_PATH);

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();
b

static unsigned int get_query_pair_hex_value(char *query, char *query_pair_name)
{

char *pair_start, *pair_value;

unsigned int hex_value = 0;

pair_start = strstr(query, query_pair_name);
if (pair_start) {
pair_value = strchr(pair_start, '=") + 1;
if (pair_value) {
sscanf(pair_value, "%x", &hex_value);
}
¥

return hex_value;
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}

static void handle_query(int fd)
{

char *query;

unsigned char leds[3];

query = getenv("QUERY_STRING");

if (lquery) {
return;

}

if (Istrstr(query, FORM_OK_BUTTON)) {
return;

}

leds[0] =

leds[1] =

leds[2] =

write(fd, leds, 3);

by

~

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);

unsigned char) get_query_pair_hex_value(query, FORM_LED1_TEXT_BOX);
unsigned char) get_query_pair_hex_value(query, FORM_LED2_ TEXT_BOX);
(unsigned char) get _query_pair_hex_value(query, FORM_LED3 TEXT_ BOX);
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12.4.
FPGA ISE EDK
VHDL FPGA SUZAKU
SUZAKU
SUZAKU (Linux ) SUZAKU
12.5.

http://suzaku.atmark-techno.com/downloads/all
http://suzaku.atmark-techno.com/downloads/docs

283


http://suzaku.atmark-techno.com/downloads/all
http://suzaku.atmark-techno.com/downloads/docs

SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

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
/o SZ010

37030 SZ130 SZ310
1
2
3 RXD I E2 C12 C10
4 RTS 0 F4 B13 D9
5 TXD 0 E4 A13 C9
6 CTS I E1 D12 D10
7
8
9 GND
10 | +3.3VOUT 0 +3.3V
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13.1.2. SUZAKU CONZ2 I/O
I/0 LED/SW CON2
13-3 SUZAKU CON2 1/0
FPGA
1’0 SZ010
97030 SZ130 SZ310
1
2 (0] +3.3V
3 I FPGA TCK CLK TCK
4 I FPGA TDI D TDI
5 O | FPGA TDO DO TDO
6 I FPGA T™S nCS T™MS
7 1I/0 1/0 A5 N5 E14
8 I/0 1/0 A7 N4 E15
9 1I/0 1/0 A3 M6 E13
10 /0 1/0 D5 M5 F12
11 1/0 1/0 B4 M3 F13
12 I/0 1/0 A4 M4 F14
13 I/0 /0 C5 L5 F15
14 1I/0 1/0 B5 L6 F16
15 1I/0 1/0 E6 L4 G13
16 I/0 1/0 D6 L3 G14
17 I/0 /0 Cé6 L2 G15
18 /0 1/0 B6 L1 G16
19 or
20 1/0 I/0 GCLK A8 C9 N9
21
22 1I/0 I/0 GCLK B8 D9 P9
23 1I/0 1/0 E7 K5 G12
24 I/0 1/0 D7 K6 H13
25 I/0 1/0 C7 K4 H14
26 1I/0 1/0 B7 K3 H15
27 1I/0 1/0 D8 J2 Hie
28 I/0 1/0 C8 J1 J16
29 I/0 1/0 A9 F9 J15
30 1I/0 1/0 A12 E9 J14
31 1I/0 1/0 C10 A10 J13
32 1/0 /0 D12 B10 K12
33 I/0 I/0 Al4 D11 K16
34 1/0 1/0 B14 C11 K15
35 1I/0 1/0 A13 F11 K14
36 1/0 /0 B13 E11 K13
37 I/0 1/0 B12 E12 L16
38 1I/0 1/0 Ci12 F12 L15
39 1I/0 1/0 D11 B11 L14
40 1/0 /0 E11 All L13
41
42
43 I +3.3V
44 +3.3V
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13.1.3. SUZAKU CONS3 I/O
I/0 LED/SW CON3

13-4 SUZAKU CON3 I/0

FPGA
/0 SZ010
S7030 S7130 S7310
1 I +3.3V
2 I +3.3V
3
4
5 1/0 /O B11 B14 L12
6 1/0 /O C11 Al4 M13
7 1/0 /0 D10 D14 M16
8 1/0 /O E10 C14 N16
9 1/0 /O A10 B16 M15
10 | I/0 /O B10 Al6 M14
11 1/0 /0 B16 C18 P15
12 | 1/0 /O C16 C17 P13
13 | I/0 /O C15 D17 R14
14 | I/0 /0 D14 D16 P14
15 | 1/0 /0 D15 F15 T15
16 | 1/0 /O D16 F14 T14
17 | 1/0 /0 E13 G14 N12
18 | 1I/0 /O E14 G13 P12
19 | 1/0 /0 E15 F18 N11
20 | I/O /O E16 F17 M11
21 1/0 /0 F12 G15 M10
22 | IO /0 F13 G16 N10
23 | T/O I/0 GCLK C9 E10 R9
24
25 | IO /0 GCLK D9 D10 T9
26
27 | IO /0 F14 H14 P10
28 | I/O /O F15 H15 T8
29 | IO /O G12 H16 R8
30 | I/O /O G13 H17 P8
31 1/0 /0 G14 J12 N8
32 | I/0 /O G15 J13 P7
33 | I/0 /O H13 J15 N7
34 | /O /O H14 J14 M7
35 | I/O /0 H15 J17 M6
36 | I/0 /O Hi6 J16 N6
37 | I/O /O P16 K15 P5
38 | I/O /O R16 K14 N5
39 | I/0 /0 K15 K13 T3
40 | IO /O G16 K12 T2
41
42
43 (0] +3.3V
44
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13.1.4. SUZAKU CON4 I/O
/0
13-5 SUZAKU CON4 1/0
FPGA
1’0 SZ010
S7030 S7130 S7310
1
2
3 1/0 /O L15 L18 N8
4 1/0 /O L14 L17 P7
5 1/0 /0 K12 L16 N7
6 1/0 /O L12 L15 M7
7 1/0 /O K14 N18 M6
8 1/0 /0 K13 M18 N6
9 1/0 /O J14 M16 P5
10 1/0 1/0 J13 M15 N5
11 /0 /0 J16 P17 T3
12 1/0 1/0 K16 P18 T2
13.1.5. SUZAKU CON5 I/O
1/0
13-6 SUZAKU CON5 1/0
FPGA
/o S7Z010
S7030 SZ130 S7310
1
2 ¢} +3.3V
3 /0 I/0 P15 M14 P4
4 /0 /O P14 M13 R3
5 /0 /O N16 R15 P3
6 /0 I/0 N15 R16 P2
7 /0 /O M14 R18 M10
8 /0 /O N14 T18 N10
9 /0 /0 M16 U18 P10
10 /0 /O M15 T17 T8
11 /0 /O L13 T15 R8
12 /0 /O M13 R14 P8

287 LED/SW



SUZAKU Starter Kit Guide (FPGA) Version 2.1.6

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

I/0

1 GND

2 +2.5VOUT ) +2.5V
3 TCK I | JTAG

4 TDI I | JTAG

5 TDO O | JTAG

6 TMS I | JTAG

2.+25V | 4.7DI 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 S7010
97030 S7130 SZ310
D1 (0] LED G5 T3 A9
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
/0
1 TX+ +
2 | TX- _
3 | RX+ +
4 75Q 4 5 )
5 75Q 4 5 )
6 |RX- _
7 750 7 8 )
8 75Q 7 8 )
13.2. LED/SW
13.2.1. LED/SW CON1
CON3 CONS3
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13.2.2. LED/SW CON2 SUZAKU

SUZAKU CON2
13-11 LED/SW CON2 SUZAKU
FPGA
/O SZ010

S7030 SZ130 SZ310
1 |GND
2 | +3.3V I |+3.3V SUZAKU
3 | CONF_C TCK CLK TCK
4 | CONF_I TDI D TDI
5 | CONF_O TDO DO TDO
6 | CONF_S TMS nCS TMS
7 | NC A5 N5 E14
8 | UARTS3 I |RTS A7 N4 E15
9 | UART2 O | TXD A3 M6 E13
10 |UART1 O |CTS D5 M5 F12
11 | UARTO I |RXD B4 M3 F13
12 |[NC A4 M4 F14
13 |SEG7 ¢} DP "Hi " C5 L5 F15
14 |SEG6 ¢} G "High" B5 L6 F16
15 |SEG5 0 F "High" E6 L4 G13
16 | SEG4 0 E "High" D6 L3 G14
17 |SEG3 ¢} D "High" Cé6 L2 G15
18 |SEG2 ¢} C "High" B6 L1 G16
19
20 |SEG1 0 B "High" A8 C9 N9
21 | GND
22 | SEGO ¢} A "High" B8 D9 P9
23 |NC E7 K5 G12
24 | nSEL2 o |7 LED3 "Low" D7 K6 H13
25 nSEL1 o |7 LED2 "Low" C7 K4 H14
26 | nSELO o |7 LED1 "Low" B7 K3 H15
27 |NC D8 J2 H16
28 |nCODE3| 1 4 "Low" | C8 J1 J16
29 |nCODE2| 1 3 "Low" | A9 F9 J15
30 |nCODE1| I 2 "Low" | A12 E9 J14
31 |nCODEO| I 1 "Low" | C10 A10 J13
32 |NC D12 B10 K12
33 | nSW2 I SW3 "Low" Al4 D11 K16
34 |nSW1 I SW2 "Low" B14 C11 K15
35 | nSWO I SW1 "Low" A13 F11 K14
36 |NC B13 E11 K13
37 | nLEO 0] LED( ) D1 "Low" B12 E12 L16
38 |nLE1l ¢} LED( )D2 "Low" C12 F12 L15
39 |nLE2 0] LED( ) D3 "Low" D11 B11 L14
40 |nLES3 0] LED( ) D4 "Low" E11 Al1l L13
41 | GND
42 | GND
43 | +3.3V 0 +3.3V SUZAKU
44 | +3.83V ¢} +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

O |0 (I | |0 | [W ([N

[t
=)

—
—

—
)

[u—y
w

—
S

[t
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—
»

—
EN|

[u—y
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©

DO
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DO
w
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GND
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»
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DO
0]

[\
©

w
=]

L
—

w
]

w
w

(VV)
=
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(@)
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I
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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 S7Z130 SZ310
1 GND
2 +3.3V
3 CONF C| 1 TCK CLK TCK
4 CONF_I I TDI D TDI
5 CONF O| O TDO DO TDO
6 CONF S| 1 TMS nCS TMS
-$7010, SZ030, SZ310 -SZ130
5. TDO 3. TCK 1. GND 5.D0 3. CLK 1. GND
6. TMS 4. TDI 2.+33V 6.CS 4.DI 2.+3.3V
13-2
13.2.5. LED/SW CON6 5v
5V=x5 AC 5V 5V EIAJ 2

13-14 LED/SW CON6 5V

I/0

GND

92C,

13-3 5V
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13.2.6. LED/SW CON7 RS-232C

D-sub9
13-15 LED/SW CON7 RS-232C
FPGA
1/0 SZ010

S7030 SZ130 SZ310
1
2 UARTO I | RXD B4 M3 F13
3 UART2 O |TXD A3 M6 E13
4
5 GND
6
7 UARTS3 O |RTS A7 N4 E14
8 UART1 I |CTS D5 M5 F12
9
13.2.7. LED/SW 7 LED
7 LED PNP "Low” 7

LED
13-16 LED/SW LED
FPGA
/o SZ010

S7030 SZ130 S7Z310
LED1 |nSELO O |LED1 "Low" B7 K3 H15
LED2 | nSEL1 O |LED2 "Low" C7 K4 H14
LED3 | nSEL2 O_|LED3 "Low" D7 K6 H13
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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
S7030 S7130 SZ310
A |SEGO 0] A "High" B8 D9 P9
B |SEG1 0 B " High" A8 C9 N9
C |SEG2 0 C " High" B6 L1 G16
D |SEG3 0) D " High" C6 L2 G15
E |SEG4 0 E " High " D6 L3 G14
F | SEG5 0 F "High" E6 L4 G13
G | SEG6 0 G "High" B5 L6 F16
DP | SEG7 0] DP "High" C5 L5 F15
A
R
F G B
()
E C
WO
s} ]~
18-4 7 LED
13.2.9. LED/SW D1 4 LED( )
LED "Low”
13-18 LED/SW D1 4 LED( )
FPGA
1/0 SZ010
37030 SZ130 SZ310
D1 | nLEO 0 LED( D1 "Low" B12 E12 L16
D2 | nLE1 0 LED( D2 "Low" C12 F12 L15
D3 | nLE2 0 LED( D3 "Low" D11 B11 L14
D4 | nLE3 0) LED( D4 "Low" E11 All L13
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13.2.10. LED/SW SW1 3
3 ”LOW”

13-19 LED/SW SW1 3

FPGA
1/0 SZ010
37030 S7Z130 SZ310
SW1 | nSWO0 I SW1 "Low" Al13 Fi11 K14
SW2 | nSW1 I SW2 "Low" B14 C11 K15
SW3 | nSW2 I SW3 "Low" Al4 D11 K16
13.2.11. LED/SW SW4
”LOW”
13-20 LED/SW SW4
FPGA
I/0 SZ010
97030 SZ130 SZ310
nCODEO| I 20 "Low” C10 A10 J13
W4 nCODE1 I 2 "Low” A12 E9 J14
nCODE2 | I 2 "Low” A9 F9 J15
nCODE3 | 1 2 "Low” C8 J1 J16
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14.
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[1]

(2] , Xilinx
[3] Platform Studio Help, Xilinx

[4] ISE Help, Xilinx

[5] VHDL ,
[6] 2004 5
[7] HDL

cQ

, Xilinx

7CQ

CPU Linux CcQ
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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 SZ010 SZ030 SZ310
“JTAG Clock 7
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 VHDL
SZ130
SZ310
1P
EDK
EDK 1P
SUZAKU
EDK ISE
2.1.3 2006/12/06
JTAG SPI
2.1.4 2007/01/19 EDK SZ310
EDK BSB
2.1.5 2007/02/16 SUZAKU SUZAKU
TIPS
TIPS FPGA bin
TIPS XMD
TIPS MicroBlaze
2.1.6 2007/03/16
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