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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU 2D\ T

1.SUZAKU [2DVT

FPIE AL VS TH"SUZAKU",
HIHIZ"SUZAKU" RE D LH70 R —R ThHHDOH Bl F1, SUZAKU OZEMIZ DWW TIIARENN-HLZAIC
HE0EHOLNTOETOT, 2 CIIE I E O L £,

1.1. SUZAKU D458

SUZAKU (%£4) 13 FPGA 2 X—RELToAR—Ra B a—& T,
FPGA L7 mbyh il N7 =I a7zl AL —7 17T A7 5L LT Linux 28 L TOET,

Function CPU

Soft Processor
MicroBlaze

Hard Processor
PowerPC405

Spartan-3

Virtex-llpro

1/0 FPGA Linux
4
DeviceDriver

Network Software

1-1 SUZAKU &%

@® FPGA & Function
Xilinx @ FPGA #8H L, KRHAL CHik7e ik a4 52 &k ET, SZ010, SZ030 (% Spartan-3,
SZ130 % Spartan-3E, SZ310 (% Virtex-II Pro Z#&#L T\ £, FPGA ORI Xilink 0 —R/X—7
4 EAEDBHEKG SIS TP(Intellectual Property) 2 9524 C, M EeiEREA R S I TBINTHZ ek E
T, o, =PI H o THE I AF A XN A[FETT,

® CPU
S7010, SZ030, SZ130 |HMET AN TE FEMMANED BV Y 7 v vt 30 MicroBlaze Z8:H L. SZ310 1%
EMERE CEBOEWN—R Tty Y PowerPC ZEE L TV ET,




SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU {22\ T

® Linux & Software
Linux ZEEDOF L —T 4 7V AT LELTERMALTWDLDT, 77V r—ar Y7y =7 DOBRJEIZIT
GNU 77T Car (%2352 LM T&Ed, SZ010, SZ030. SZ130 iZ MMU RZED u
CLinux, SZ310 [3E¥ER7: Linux [ZXHSL TWET, TS ARTA NS EFEY— Y T T =7 £ T, 4 —
7 — AT S Linux RSO EE Y 7 N = 7T EEAE AT A EN R ET,

® 10
HARAMEIZ SZ010, SZ030, SZ130 1% 86 £°>, SZ310 1% 70 v'o DO —H N H I 2 A4 1/0 2324k
LTCWET, Bil21E. GPIO X° UART O#ZEHIRU . /M /O B AZEHI0 Y THIRE DI AS ~ A X)ME HUZAT 2

ij_o

@® Network

AR—R1ZiZ LAN(10Base-T/100Base-Tx) N EH XN T ET, LAN a2 ba—FF R_AARTA R £ Fi7 1

A BRERMINOAESNTODD T, ISRy MY =R TEE T

1.2. {4k
SUZAKU O E7eftE L FIRLET,
# 1-1 SUZAKU OfLEE
SUZAKU-S SUZAKU-V

ET )L SZ010 SZ030 SZ130 SZ310

= o Xilinx Xilinx Xilinx Xilinx
LRI 777 Spartan-3 Spartan-3 Spartan-3E Virtex-II Pro

(XC3S8400) (XC3S1000) (XC3S1200E) (XC2VP4)

CPU =7 MicroBlaze PowerPC405
CPU /uy2 51.6096MHz 265.4208MHz
K AR FE AR A A I 2K 3.6864MHz (FPGA P> DCM (ZX0 s L Cfii )
DRAM 16MB 16MB X 2 32MB
7593 2 AEY AMB | SMB 8MB (SPI) SMB
Ethernet 10BASE-T/100BASE-TX
JEIE 1O B 86 | 70
LUT v 1ch(UART : 115.2kbps)
HA= 2¢h(OPB Timer : 1ch 1% OS TfEH) PowerPC HEHZ A~
a7 4% 2l —var | TE7720 | SPI Flash TE7720
HARYAX 72X 47mm
FEI HIE: +3.3VE3%
Ut MERE V7RI =T YRk
EHE OS © CLinux Linux




SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU (225U T

13. *EYTv S
1.3.1.S2010. SZ030

SZ010 BX N SZ030 DAEY <y IILL TOLERNTY,

# 1-2 SZ010. SZ030 DAEI~

Start Address

End Address

~N)Jx5)L

0x0000 0000 | 0x0000

1FFF

BRAM

0x0000 1000 | Ox7FFF

FFFF

Reserved

0x8000 0000 | Ox80FF

FFFF

OPB-SDRAM Control ler

SDRAM 16Mbyte

0x8100 0000 | OxFEFF

FFFF

Free

0xFFO0 0000 | OxFF7F

FFFF

0PB-EMC

Flash 4Mbyte or 8Mbyte

0xFF80 0000 | OxFFCF

FFFF

Free

OxFFEO 0000 | OxFFEF

FFFF

OPB-EMC

LAND> kO—5

OxFFFO 0000 | OxFFFF

OFFF

Free

OxFFFF 1000 | OxFFFF

10FF

OPB-Timer

OxFFFF 1100 | OxFFFF

1FFF

Free

OxFFFF 2000 | OxFFFF

20FF

OPB-UART Lite

RS-232C

OxFFFF 2100 | OxFFFF

2FFF

Free

OxFFFF 3000 | OxFFFF

30FF

OPB-Interrupt Controller

OxFFFF 3100 | OxFFFF

OFFF

Free

OxFFFF A000 | OxFFFF

ATFF

0PB-GP10

T—hrE—FDrv N
Vb7V EY R

OxFFFF A200 | OxFFFF

A3FF

OPB-LED

LED

OXFFFF A400 | OXFFFF

FFFF

Free




SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU (Z2W T

1.3.2. SZ130

S7Z130 DAEV=y I T D LBV T,

% 1-3 SZ130 DAEY=v S

Start Address

End Address

RY2x3)L

0x0000 0000

0x0000 1FFF

BRAM

0x0000 1000

OXTFFF_FFFF

Reserved

0x8000 0000

0x81FF FFFF

OPB-SDRAM Control ler

SDRAM 32Mbyte

0x8200 0000

OXFEFF_FFFF

Free

OxFFO0 0000

OxFFOO OTFF

0PB-SP1

SPI Flash 8Mbyte

OxFF00 0200

OXFFCF FFFF

Free

OxFFEO 0000

OXFFEQ FFFF

OPB-EMC

LAN2 > hO—5

OxFFET 0000

OXFFFF_OFFF

Free

OxFFFF 1000

OXFFFF_10FF

OPB-Timer

OxFFFF 1100

OXFFFF_IFFF

Free

OxFFFF 2000

OXFFFF_20FF

OPB-UART Lite

RS-232C

OxFFFF 2100

OXFFFF 2FFF

Free

OxFFFF 3000

OXFFFF 30FF

OPB-Interrupt Controller

OxFFFF 3100

OXFFFF_OFFF

Free

OxFFFF A000 | OxFFFF A1FF | OPB-GPI0 TJ—rE— KT S
A E AR

OXFFFF A200 | OxFFFF A3FF | OPB-LED LED

OXFFFF A400 | OXFFFF FFFF | Free

1.3.3.

SZ310

SZ310 DAFEY <= IXLL FTOE RN T,

*x 1-4 SZ310 DAEV~v7

Start Address

End Address

~N)Jx5)L

FINMR

0x0000 0000

0xO1FF FFFF

PLB-SDRAM Control ler

SDRAM 32Mbyte

0x0200 0000

OXEFFF FFFF

Free

0xF000 0000

OXFO7F FFFF

PLB-EMC

Flash 8Mbyte

0xF080 0000

OXFOCF_FFFF

Free

0xFOEO 0000

OxFOEF FFFF

PLB-EMC

LN > O—5

0xFOFO 0000

OxFOFF_1FFF

Free

OxFOFF 2000

OxFOFF 20FF

OPB-UART Lite

RS-232C

OxFOFF 2100

OXFOFF 2FFF

Free

OxFOFF 3000

OxFOFF 30FF

OPB-Interrupt Controller

0xFOFF 3100

OXFOFF_9FFF

Free

OxFOFF A000 | OXFOFF A1FF | OPB-GPI0 T—FE—FJv s
VIR F Uy b

OxFOFF A200 | OXFOFF A3FF | OPB-LED LED

OXFOFF A400 | OXFFFF BFFF | Free

OXFFFF €000 | OXFFFF FFFF | BRAM




SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —R{Z-5U\T

2.LED/SW /R— FIZDLT

SUZAKU 2#—%—% v NEL"SUZAKU+LED/SW R—R"TH S E 7, LED/SW AR —RII4aHT 4 fitH
% SUZAKU /O AR—FD%; 1 5T, SUZAKU OFEAR—FEL TERMSNELL, ZOH 1 5REDID
A=K Ch DM EBRERBHSOMELCHALET. ROV T ISE OV ") EBC LEDISW
R—FID 72 B L E T,

2.1. [AIE%EREA

LT OE# X725 LED/SW AR —R ORI [T, [FIEE X K O A 2R 13418 CD-ROM @

"¥Ysuzaku-starter-kit¥doc" 12N EES L TCWAD TEENIF HHE SR T,

LED/SW R—R|ZIZHE A LED 7 4 > (D1, D2, D3, D4) , LR X AL F 78 3 5 (SW1, SW2, SW3) ., 1
—ZJa—R2AyF N 15(SW4) ., 7&Z A+ LED # 3 -5 (LED1, LED2, LED3) . U7 /LaR—F3 1 324k
SNTEY, ZNZ 1 CON2 5 SUZAKU L8t 3 D502 > TnET, ZE LI +38.3V 2155728 AC T4
75 BV b 3 i1 ¥ a2l —#T+3.3V #E-oTCnET, 2D +3.3V X CON2, CON32»>» SUZAKU fi] -~k
MhEnET,

I:I ||||||
| | LED X 4
=) il iy T T
- SUZAKU —
@HH LT i'_ﬁ\ ~
- . rﬁ\ .....
- = _ T 1L s
[ r 1 =3
=]
I . - . . ] —
JiLUH | | |_|_<,> b = 0—XZ)a—R2AvF

|
T
—
o) o) o) - = < : i

e 7/ A LED
=

— e e e
[D i ‘?J o e ]

SUTAR—F N\ L

.

2-1 LED/SW [5]#[X G/ 1N




SUZAKU STARTER KIT GUIDE (FPGA)

LED/SW AR—RIZ2W\T

22. EVT7HA Y

LED/SW R —R 2 3 DB BEERDE L T A 2 L FIORLET,

#£ 21 vy UVeyMEE BT A0
FPGA #i 5t
| fER4 I/O | H&AE SZ010 SZ130 SZ310
S7030
SYS_CLK A=4 Rz T9 U10 C8
SYS_RST VEeyMg5 F5 D3 A8
# 22 HEEAELTH A
FPGA £t 5t
& | ER4A /0 | #&nE SZ010 S7130 SZ310
SZ030
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 O | 7 A FDP C5 L5 F15
14 | SEG6 0O | BZARG B5 L6 Fi6
15 | SEG5 O | BZAVNF E6 L4 G13
16 | SEG4 O | B/ AME D6 L3 G14
17 | SEG3 O |®BZAFD Cé6 L2 G15
18 | SEG2 0O |EBZARC B6 L1 G16
20 | SEG1 O | &Z/A B A8 C9 N9
22 | SEGO O |EBZAMA B8 D9 P9
24 | nSEL2 O | 7%k&Z7 A+ LEDS3 R D7 K6 H13
25 | nSEL1 O | 7%k&Z A LED2 ##R C7 K4 H14
26 | nSELO O |77 AFLED1ER B7 K3 H15
28 | nCODE3 I | mp—X)a—RAAyT 23 C8 J1 J16
29 | nCODE2 I | B—Z)a—RAAfvF 22 A9 F9 J15
30 | nCODE1 I | e—&)a—FAfyF 21 A12 E9 J14
31 | nCODEO I | B—Z)a—RAAyF 20 C10 A10 J13
33 | nSW2 I | LR ALY TF SW3 Al4 D11 K16
34 | nSW1 I | #LARF AL yTF SW2 B14 C11 K15
35 | nSWO I | WLARZZAyF SW1 Al13 F11 K14
37 | nLEO O | ®ft LEDGs#) D1 B12 E12 L16
38 | nLE1 O | B LEDGs#) D2 C12 F12 L15
39 | nLE2 O | ¥ LEDG#) D3 D11 B11 L14
40 | nLE3 O | Hf LEDGs) D4 E11 Al1 L13




SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —F{IZ-5UT

221. NADEY FFR)LIZDNT

MicroBlaze, PowerPCi3/ N A7 —%727F v &L CTIBM® CoreConnectz £ L TV E 7, CoreConnect®d/
ABIOL T AZE Y MDA AT TMSBRIAE Y FOIZER SN TWET, 20728, LSBIZAE Y MOIZEFRSILT
WDINERT NAARELARE Y N ~LiRii 2720 E9, LED/ISWAR—RE— DO T A ALRIUL, LSBllZE vk
OICEHREL TVET,

AENOVHDLY —Aa—RNTRRADEFRZITI% 6 . IBMOCoreConnectiZ &> CTMSBlIZE v hOIZL
TWET, ZHEINET SAREEER T 572012, FPGADOY U 7 H AL D% E TMSBELSBZ O o< Vi L TWVE
R

FPGA SNERTF IS R
P37 el
WSB D (0) DA (15) D(15) MSB
DO (14) D(14)
D(14) Da 1) D(1)
£SB" D(15) DO D(O) LSB
*HEE5 4 DQ(15)[ e e e e DQ (0)
*KANZXD | | ..
Ev kIR 0 15
*EBT/INAL AD 51 ... 0
Ev kSR
MSB LSB

2-2  CoreConnect DE Y F7~LLE 5




SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW 7R —R Dk

3.SUZAKU+LED/SW R— FD#ERK

SUZAKU+LED/SW /R —RDaRx 72 ORELERY ¥ O EFICOW T L ET, ZIOIXEBRIC/EET
DDA A R 7 EH T, R ASCIRALREEME STV 52958, SUZAKU <° LED/SW R —F
BN CLEIAREMERHD E T, Lomb LR L TLIEEN,

3. BB V3 —J 1 —ADEE

SUZAKU [Zi% FPGA ° A€V, Ethernet =~ —F% 325X, Linux NEI{EL £9°, LED/SW R —RI|Z
17 LED R°AA T, RS-232C L v — N/RIANPFEIEI N TWVET, EBIRIL LED/SW AR —RABMFE L ET,
(SUZAKU HlOERa 272 IMEHLEFEA) KA A —T7 2 —ADOFLE L FX DI/ >TWVET,

13. LED/SW CON1 %me;E}Eﬁ——O 00000000000000000O0O OO I O
xooooooooooooooooooooo 3. SUZAKU CON3 5V&1/0

15. LED/SW CON3 SUZAKU##:Fa
|oooooooooooooooooooooo
O, 0000000000000000000000
00

09 [055]_ 7. SUZAKU CON7

4. SUZAKU CON4 5+&B1/0

1. SUZAKU CON1 RS-232C oo| leeel® " yracm
-N-]
ool g SUZAKU DI LED €«—— 5. SUZAKU CON5 #4&31/0
gL [J& 9. SUZAKU D3 LED
5o 6. SUZAKU CONG
11 SUZAKU P2 — oo EEA A3, 3V 12. SUZAKU L2
FPATES 5 LR 2/ Bt gmm e LAN RJ-45
= LANTL 220 .
0 6 000000000000000006006060 | 2. SUZAKU CON2 4}&B1/0. FlashFd
16. LED/SW CON4 2000000000000000000000 14. LED/SW CON2 SUZAKUIE45F
TR MEEAR o

0000000000000000000|00 O

0000000000000 000000C|00 O
20. LED/SW LED1~3 (o
19 LED/SH 74 A > FLED
Di~4 LED
—1 =l — 18 LED/SW CON7 RS-232C
©\ Sl gl /
@ L/o L/o L/o
17._LED/SH coNe_|
BIEA 5V Q 7 = = A DR—HIFRRLED
® [C:)] [C:)] 3% 3 1BEUOMBERLES
© e R L ©)

T

21. LED/SW SW1~3 #LAR2>ZAwyF 22. LED/SW SW4 O—Z2Ja—KZA v F

31 HEALH—Tz—ADEE




SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU + LED/SW R —R DRk

# 3-1 SUZAKU Oz 7 X flE
ks |
1 | CON1 RS-232C x4
2 | CON2 A8 1/0, Flash A€V =274 (LED/SW CON2 S#z5t)
3 | CON3 &4 1/0 =227 % (LED/ISW CONS3 L45%45%)
4 | CON4 SR o
— | 5 | CON5 SR 110 =10 %
% | 6 | CON6 | #IFAJ+3.3V(LED/SW HEGEF M XHI M LA T8y
S 17 | CON7 | FPGA JTAG flax/¥
2| 8 |D1 a—H—=br—/L LED GR)
9 | D3 3U—ON LED (§%)
10 | JP1 EET—RYro R
11 | JP2 FPGA 77/ sHT v /X
12 | L2 Ethernet 10Base-T/100Base-Tx =7 %
# 3-2 LED/SW O3/ 4Fl &
HamEE |
13 | CON1 T AL 2522 (CON3 E[RIUE L T WAL Tl RSN TV ET)
14 | CON2 SUZAKU #%fi 1274 (SUZAKU CON2 &H%f5¢)
15 | CON3 SUZAKU #fsi1 1274 (SUZAKU CON3 L85t
= | 16 | CON4 FANMEEH 32274 (CON2 LRILE L T A TR S L TOVET)
® | 17 | CON6 +5V AN Jjaxox
5 | 18 | CONT RS-232C = /%
= | 19 | LED1~3 |77 A NLED “High’L~LC5AT
20 | D1~4 i LEDG) “Low’ L LT kT
21 | SW1~3 LAY AT T T Low’ L~ L
22 | SW4 ao—HJa—R AT RIREF Low’ L ~UL




SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —R{Z-5U\T

4. BIRZE AN SHIIZ

SUZAKU RZ—Z—Fy MIERZ ANDHN, BRVRWNSDEZLZTN, VT 2T A Ab—/L LIz En-
7o BARZATO DI EE LR HIERIC O W TR A L 7,

4.1. RERZEHLD

SUZAKU AZ —4 =%y bOEEIE, FICLL T OLOBRD L THVEY, THEBIZSV,
ZILSDGGE TN T Db DBMEEERDDT, BVRWEDEZAZ T RN,

SUZAKU*

LED/SW A —FK

CD-ROM

ACTH 7% 5V

D-sub9 v°>-10 L —7 L

D-sub9 v'rruaxr—7 1

AR —Hx4

FUX4

T NT T X2

Atmark Techno, \nc.

ttp: Ferwres itk Ymehnn «omi

4-1 SUZAKU RAZ—Z—F vk

HARERHGD SUZAKU X SUZAKU-S (SZ010. SZ030. SZ130) . SUZAKU-V (SZ310) T,

10



SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —F{IZ-5UT

4.1.1. CD-ROM O AR

£1JE CD-ROM OWNZEZELL FITRLET (M), ** 13, xxx 1213 =30 xxooooxxx (I FET B 3
AVET, 1B CD-ROM OWNFIZHAEZ D —RHA M http:/suzaku.atmark-techno.com/downloads/all)?»
DA a—RTHIEL K ET,

(suzaku/ \

bootloader/ . J—bo—4&
hermit-at-win-x.x.x.zip : Windows A4~ > A—4 Hermit
s-record/ . EbA—F SHRAAT— BO—4 Herrmit 7 7 1 JL(srec)
loader-suzaku-microblaze-vx.x.x-4M.srec : SZO10 A
loader-suzaku-microblaze-vx.x.x-8M.srec . SZ030 SzZ130 A
loader-suzaku-powerpc-vx.x.x-8M.srec : SZ310 A
colinux/ . coLinux f X F—LBEET 7ML
cross-dev/ . VOXFAEBEET 7L
dist/ C TAARAMJEa2A—2320T740
doc/ . BB ZaTIL
s$z010-u00_sz030-u00_hardware_manual_ja-x.x.x.pdf : SZ010SZ030/N\—FHx7IX=a7I)
sz130-u00_hardware_manual_ja-x.x.x.pdf : SZ130/N\— Kz F7R=aT7I
$z310-u00_hardware_manual_ja-x.x.x.pdf : SZ310/N—Fxz7R=a7I)
suzaku_software_manual_ja-x.x.x.pdf : SUZAKU YV 7 ko7 =a7I)L
uclinux-dist-developers-guide-x.x.pdf : uCLinux-dist Developers Guide
fpga_proj/ . TIAHILEFDFPGA 7Oz 774
8.1i/ : EDK81iAFPGA 7Oz H rI74JL
sz***/ . SZ***H
SZ**F-XXXXXXXX.ZIp : FPGAT 2740 b7z FT74IL
default_bit_file/ D T4 TAED Y RO FPGA 7045 5 L7 7 A JL(bit, mcs)
8.2i/ : EDK82i HFPGA 7Oz H hI 74 )L
image/ . Hermit TD Flash X EJEZ|AAA A—2 T 7 4 JL(bin)
fpga-sz***.bin . TIHIEDFPGAA A= T 74 )L
image-sz***.bin C TIAIERD Linux A A= T 7L
loader-suzaku-microblaze-vx.x.x.bin . J—hFB—4% Hermit4/ A= 774
sample/ : CGl. CEBZEDYVTILI7AIL
tools/
spi_writer.zip . SPI Writer(SZ130 @ Flash A £ ') £&AHY—)L)
K LBPlay2_Release104 . LBPlayer2(SZ010,5SZ030,SZ310 Flash » £ ) £ZA#HY—)L) j

suzaku 7 4/VA (21X SUZAKU (ZE89 28k % 727 7 A L DM ERS LTV ET, bootloader 74 /LA 21X E R
—7 S A TOT —ba—% Hermit EXHZH 7 7 A /VERIERSIVTONET, doec 7404 121% SUZAKU D
N=RY 2T ~=a T RV T2 T B DT D~ =2 T VRSN TV ET, fpga_proj 7 4/V4 (21
SUZAKU OF 74V hD FPGA 7'ay = 7 MPERSIVTNET, 72, FPGA 7’12/ 7 LM D bit 77 A /L, mes
T AN FEIINGFERSITOET, image 74V (Zi3F v v—4 Hermit THE AT HEZIALHDO T 7 A L)%
WEREINTOET, ZNHDA A= SUZAKU OF 7 4/VMI720E T, tools 742 1213 Flash AEV|ZEX
AT T2 DY — VLRSIV TNVET,
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SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —F{IZ-5UT

(suzaku-starter-kit/ N
suzaku_starter_kit_guide_fpga-x.x.x.pdf : SUZAKU RA2—4—Fxv bHA K (FPGA R%#R)
suzaku_starter_kit_guide_linux-x.x.x.pdf : SUZAKU X2 —4a—F v A4 F (Linux FA&#R)
fpgal . RETHER. AT SHVHDL, CEEYV—RI774)

dynamic_ctrl.zip FAF IV RALTEIE V—R%E
le_seq_blink.zip BEf LED IERRAATEIE V—R%F
seg7_decorder.zip 7€ A2 FLED Ta—4EEKE V—R%E
slot_counter.zip ATUAER V—RE
slot_le.zip notand or BIE% V—X%
slot_c_source.zip Ay YV UHECEEY—Ra—F
opb_sil0Oh_v1_00_a.zip A0y rITUBEIPOT7 (N—FhR)
opb_sil0Ou_v1_00_a.zip ARy kRO VBEHEIPOT (VT R
8.1i/ : EDK81IFﬁFPGA7°EI‘/17 k27AL
sz***sill  : SZ**M FPGA 7OV FI77AIL
sz***-add_slot-xxxxxxxx.zip . ROy MY UBEEEEMLIZTOO IO T
default_bit_file/ FPGA 0% 5 L7 7 4 JL(bit, mcs)
8.2i/ : EDK82i HFPGA 7Oz H rI 74 L
doc/ . LED/ISWHR—FDI =27
LED_SW_Board_parts.pdf LED/SW %
LED_SW_Schematic.pdf LED/SW [E]}& ]
sil00_hardware_manual_x.x.x.pdf : LED/SW/N\N—Fxz7Y=a7IJ
sil00_software_manual_x.x.x.pdf : LEDISW VY I bz F7I=a7IL
image/ : Hermit TD Flash * E)EEWARAAA—UT74I)L (bin T 74 JL)
fpga-sz***-sil.bin A0y MEBEEFEBMLIZFPGAA A= T 74 )L
\ image-sz***-sil.bin A0y +®OCGlI ZEMLFz Linux 4 A= T 741 )

suzaku-starter-kit 7 #/14 12

1% SUZAKU 2% —&—F% > MIT 27 7 AV SRSV TV ES, SUZAKU

AL —H—F o MTAR (Linux BIFMRE) IZAREZE L %2725 SUZAKU @ Linux BAR DO AMETYT, O —#i/Z
S ! fpga 7 ANVAIIIAETIER, 45 VHDL Y—A2—K ucf 77 (/L. 7y =/ 77, C S/
— AT —RERIERSNTWET, doc 74/ # (2% LED/SW AR —ROKFRE R, [ IP 27 D7 —X 2 —kh
WERSNTWET, image 7 7 A /VIZIFF 7 0 —4 Hermit THEHATHEZIALT 7 7 AL BRSO ET,
INHDAA=T T 7 ANV PAZ —F—Fy MURTRFICEZSIAENL TOET,
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SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —R{Z-5U\T

4.2. FRIRIE
SUZAKU AH —H —%y hDOBIFEREELL CULERY TN =T BLON—RU =7 I FDO LBV TT,

® E¥H PC
Windows2000 F7-i%, WindowsXP 23@{EL ., S V7 /LR —RM1 BN—h), L OSTLILR—MM1 RN—PF)EFF
> PC 2L TLTEEWY,

@ Xilinx Parallel Cablelll, IVE/-iIFhAE4*
Parallel Cablelll, IVE7/- 13 %1k 4 Ob D& i L TS0,

® JUTIVREIERYTZH
Tera Term(Pro)Z D V7 /VBE Y 7 A Ah—L L TLIEE, Tera Term(Pro)iZ7V—Y 7 77 D
H—IF N EI2L—H T, VITIVIBEEETHIZEN TEET, Tera Term(Pro)iZlE UTF-8 (ZxfinL TW\%

N—=Tarbb0Ed,

@® Xilinx ISE*

Xilinx @ ISES8.1i LA (Foundation (H1ER) . WebPACK (ME ) EHHTH A ZHEFL . A AR—/L L
TLIEEW, ERRD ISE WebPACK 14, Xilinx D7d—2AX— (http://www.xilinx.co.jp/) 1HZ 7 m—K
TEET, EHLOLTOARENOBRIEILATRE T, BIFER T2 A A=A L TLKIEEW, AV A=Y Ty =
TT o7 T =ML TLESN, AFITISES 11 Z il )it TV E T,

@® Xilinx EDK*
Xilinx EDKS8.1i LIfE(Embedded Development Kit)Z#EffL, A2 Ab—/L L TLIZEN, A AN—/L1%Y
T =TTy T T e L TKIEEW, AE(T EDK8.11 ZJtiZh L CVVET,

CYRP: VPO szo10 ] szoso ] sza10)

LBPlayer2 %A Ah—/L L TLTZEWY,
f+)E CD-ROM ?D"¥suzku¥tools¥LBPlay2_Releasel08.zip¥Lbplayer2.lzh" (2GRS CWVET, Fiz,
WL 7y T 3 ADHR— L~3— Y (http://www.teldevice.co.jp) Sl Fiii X v o —R 352 L0 H
KET,

® splwriter (CIE)

SPI Writer & A AR—/LL TLIZE0Y,
£t )& CD-ROM D '"¥suzaku¥tools¥spi_writer.zip" (ZU kS TWET, Fio, B4 o —RY Ak
(http://suzaku.atmark-techno.com/downloads/alD Ol HTh A X 7 m—R 352 R HKET,

® ¥ u—4 Hermit
Z o m—4 Hermit A Ah—/L L TLTEE N,
f+)& CD-ROM MD"¥suzaku¥bootloader¥hermit-at-win-x.x.x.zip"|(ZULERS N CVET, Tz, #ftt2 w7
71— K41 hMhttp://suzaku.atmark-techno.com/downloads/alD S Bl a 2 7o —R 352Nk F
7

* Xilinx 85 OFEMIZ oW T, Xilink DR — 52— (http://www.xilinx.co.jp/) & Z B2 HILD0,
Xilinx fRELE (ZBMWVEDETZSY,
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SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —R{Z-5U\T

4.3. AT

LED/SW " —RIZ SUZAKU Z#f L £9, (SUZAKU A& —&—%» b G I LR ICHEf e S T E )
Befor 3 DBE. T, ALIEIC o THEELSIES W, ST W), ALE IS L CERZ A LSS B a—
FUTEND RN DY T, SUZAKU AF—4—F M Tlid CON2 O 19 FEATWHHRLE IR R ST
WET

ARV 3%
EobYbhtd

4

BWELEE!

A
//;/;/// FE” «.aEEN

4

4-2 BRI TILFE1L

H L, CON2, CONS3 ([ZaR7E BV TORWEGA L BT mEALE ISR L, aRx7Z2 2 EHAATLTL
FPEN, ax7Z 340 B ~44 B O D& T FHELTFEW, CON2 O 41~44 2, CON3 D 41~44 7|2 (%=
RIREBE I THEENZLET O T, IRIEZDBPLAE AT BN 72N 1, I COERMTF LT
SLAN

PHEAMATTBERE, ~AF 2L, FEHOEMICEHLST, A — VLS LRV ISR ELTE SN,

_— > TEVlIcEE S

44 @
3..

AR ZFO~UEDOLDOEAEL. #H
ffrL Tz,
CMEVUTOBERERETAIRI2DIE
VRIS K ETHEEMFLTSEEL,

TEVEICEE S 4———

4-3  axrZZO¥-HEfT
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SUZAKU STARTER KIT GUIDE (FPGA) LED/SW 7R —R{Z-5U\T

RAEBWATET, 47T AR—Z BT R RO LTS,

4-4 FHANLTILHE 2

15



SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

5.SUZAKU+LED/SW R— F &M 9

EIRAE AN CTHARIREED SUZAKU A¥—X—%vMSUZAKU+LED/SW R—R)Z@E L £3, HARET
I% Flash AEVIZ Linux 28 OS ELTAD, FPGA |24 FlIR& HEEE T 5 ARy b~ VIS Ao TVnET, SUZAKU
N—RENNENE AT EONEBIERL TEEW,

SUZAKU IV v /N2 A— 7 —hE—R, 7 —bha—#E—FK, FPGA 2 74Xzl —affHD 3 DD
WRBICRETAIENH R ET, Z09b A — T —hE—FeT —hn—F =R TENLET,

# 51 Vv OBGELEERF OB (E

JP1 JP2 LB O EN EEE—R
F—T | A—T Linux 71— /LA LH) A —h7 —hE—F
va—b | A—Fv 77— AT —h~a—4 BBoot i) 7 —ha—HE—F
— va—k fafh BN L A FPGA 2o 7 X ol —al 55

Flash AEVOH 73 SUZAKU A¥—4—%y MR ELSN DA | Linux V—a BL N FPGA V—r=
VEABEZIRLZ TSV, A A=V T 74V I3 R CD-ROM @ "¥suzaku-starter-kit¥image¥image-sz***-
sil.bin"C9, FPGA 77 A /VidflJE CD-ROM D'"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-add_slot-
xxxxxxxx.zip"?® default_bit_file 74/L% DHFIZIGEERSINTNET, EBEHRZ D HIEIZHOWTE, "6 SUZAKU
HEIMZ DB TSN,
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

5.1. &HR A X

D-Sub9 v'-10 B 2 Hr—7 1 LAN 77— 7 V2@ ) 7o 32 7 2 2B L CLTE &0,
RS-232C =227 #(CONDIZ D-Sub9 B2 -10 BV By — 7 )V a8 3 A0, ax 72O\ = fi~—rk
SUZAKU M EO AW =fA~—2%2 G050 LET, aRxIXOmEE KRNI T 58, M2k iE

TLRNUMRHVEST O THITTERELIIZSVY,

o o o o o

LANS—J )L

D-Sub9E>
HaxR—J)L

LANS—T )L
D-Sub9E>-10E >
RORADAIEITEE B

- T E

ACFTHTH 5V

SUZAKU-+LED/SWHR—FK

5-1 SUZAKU+LED/SW 7~ —REcf#

17



SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

52. VYTFIEEVI DT

SUZAKU |3 UT7 )ViR—beasy— LTl AL ET, SUZAKU O — bbb SN A G % it A 1
2720, SUZAKU O — VA EST20 5120, ST VIEEY 7 2 7 NN E T4, 22Tl Tera
Term ZfEHL7-HlZRLET,

SUTIVIBEY 7 =T %305 B ST IVIBIE DR EEIT > TLIEE N,

- Baud rate 115200
+ Data 8bit

+ Parity none

- Stop 1bit

+ Flow control none

x]

Tera Term: Serial port setup

Fort: COM1 M 0K
Baud rate: 115200 -

Data: |B bit v Cancel
Parify: lm
Stop: 1 bit - Help

Flow control:

Transmit delay

I msec/char |0 meec/line

5-2  Tera Term DX TE
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

53. #/— F 77— FE— FT Linux 81/, 9
FA—h 7 —hFE—RT Linux 28 LE,
JP1, JP2 3 A—T N2> TNWAZ LR TR L TRV,
@|°§2:§:8:::::::::::33:::| @

00000000000000000000O0 0
O 0000000000000000000000

°
0006 4
JP1. JP2 = :
© o o
d—7 oo :
o

O O]

© 0

N !
—

0000000000000 O
00000000000000

+ A i
0000000000000000000000
0000000000000000000000
= G
)
o

[
(]
LED | SW | R-SW 7SE!
o
o

53 A —FT—FE—R Uy RO E

53.1. BIRICDWVT

LED/SW CONG6 7>5 AC 74 7% 5V TEIRAZHAEL £,

SUZAKU CONG6 M5 #axcHZ BIRA MG LW TSN, BIEN Y a—hL ., BEEsA iR I 2 aTRENEAR B E
9, Fio, BEFIZLVEIREZ MR LI ST TLEEV, SUZAKU & LED/SW AR —RiL, &Ry —47
AZDOBRNS, BEWCERZ B LA LRI CODED T, Mg 2R 5 Al REME N B £37,

SUZAKU
+3. 3V
To Device
C 3 -
— F-l-
+3.3Vin v +3. 3V
LED/SWAR— K |
+5V
LDO
C1 «w |-
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

|°°00°°°°0°°°°00°°°0000
O 90000000000000000000O0 O
[

0 0 °
oo o
Bd o olo o
B d o olo o
0 0jO0 O
DD 0 olo o
BRIZAD LR —
o
—_—
=1 o
/ °°°°°°°°°°°°°°°°°°°°°°‘
0000000000000 000O0C0O0O0O O O
0000000000000000000
= ==
EROBERL
o\A|A|A
® o (-] o
BEANEC hD @ ¢ — =
@ 7N @

5-5 BRI — 7 VD=
5.3.2. Linux Q&)
BIFENASNAE YT VEBERY 7N =7 OEIZ Linux OEEnS BERSIET,
i 5-1 SUZAKU 0##in2 (SZ130 DHE)

Linux version 2.4.32-ucO (atmark@pc-build) (gcc version 3.4.1 ( Xilinx EDK 8.1 Build
EDK I.17 090206 )) #1 20064 7 A 13 H KEER 01:19:35 JST

On node 0 totalpages: 8192

zone(0): 8192 pages.

zone(1l): O pages.

zone(2): 0 pages.

CPU: MICROBLAZE

Kernel command line:

Console: xmbserial on UARTLite

Calibrating delay loop... 25.60 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 (irq = 1) is a Microblaze UARTlite
Starting kswapd

xgpio #0 at OxFFFFAQGQOO mapped to OxFFFFAGOO

Xilinx GPIO registered

RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
etho: LAN9115 (rev 1150001) at ffe@0000 IRQ 2

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

20



SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

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:

533. Q454>
FREINTWS SUZAKU ouZ A 7ar7mond root 2—H Tal A LET, RAU—ROHIEREIT
"root" C9 7,

# 52 SUZAKU #IHIEERFD 21— L/ X2AT —R

a—PL IRAT—R HEFR
root root FepE o —

53.4. %Y FIT—O DEKE

HRkAED SUZAKU (% DHCP T IP 2B 3 208 ESNTCWET, BEWVOBREEIZ DHCP $— 38
RVEAITEE IP 280 Y TAVERHVET, L TFTOa<vrRe AL, BiE IP 2504 TTEEW, L FD
B> 192.168.11.234 D47 ITITM X472 TP TR AZ AL TLIZEW, [E37E TP Z2H10 Y TAHIFIX SUZAKU |
DR — P TIITLTLTEENY,

B 5-2  EEIP 7RLADENY T

#ifconfig ethO down
#ifconfig eth® 192.168.11.234

PRI =T DR EIILL FOa~<w L R TRRSNNET,
i 53 FYNT—ZDOREDRR

#ifconfig etho

etho Link encap:Ethernet HWaddr 00:11:0C:12:34:56
inet addr:192.168.11.234 Bcast:192.168.10.255 Mask:255.255.255.0
UP BROADCAST NOTRAILERS RUNNING MULTICAST MTU:1500 Metric:1
RX packets:114 errors:0 dropped:0 overruns:0 frame:0
TX packets:16 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

535.917

HifRRAED SUZAKU Ti. thttpd &V )/h&7 HTTP $— S EEIL TWET, "] 7-3 Ry hT— 7R ED
FRTTHRRENTZIP TRV A (BTl 192.168.11.234) IZB WD T =7 7 I TT 78R 52T, BiEk
FAMNTEET, "http//IP 7RV ANZT 7 AL TLIEEWY,

a Welcome to SUZAKLU - Microsoft Internet Explorer Z E”s__q
PULE REE F®TRW BRCADE w-lD A "
- . g (L ) . »
O - ©- ¥ & & P Jesmcrn @ 2
TEVADY | http://19216811 234/ = B

Welcome to SUZAKU

This iz a placeholder page in the SUZAKL running uClinux release
of the thttpd Weh server

Atmark Techno, he., Sapporo, Japan  &pril 18, 2004

& @ a—qoh

5-6 SUZAKU Web Page
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

SIHIZ 787 AN LED Z#l#CE% CGI A A->TWET, “http//IP 7 RL-A/Tseg-led-control.cgi”|Z7 7 A
LT7ZENY,
3 Tseg—led-control — Microsoft Internet Explorer [:”E|E|
TPME REE RTW SRCANE  PWD  ALFH o

Q- © - [x] @ & Lerx Jromrw & 23

THELUAD! | hp/ /19216811234 Tsee-led-controlcei v | [EJ 581 VL0 2 @y~

7SEG LED CONTROL
ATMARK TECHNO

¥

LED3 LED2 LED1

ER R

1~F(16 #¥) D T%

#ELCIOKIZZ) Y
F5E. TR 7 Ak LED
B ELE T RRRE
ns.

&) H-UNETENELE o ATtk

5-7  CGI Z@EHL THD

5.3.6. T AHi%x
SUZAKU RZ—H—FyMIULBEBIRRZ L NDHOFER A, & T 951208, BIREZYIWTALERNHVET, AC T
BT BB RBIRO TS T L TLIEEN,

23



SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

54. J— FO—SE—KTROY ML UZEEINT
7 —ho—F TR TCARY M HEINLET,
JPUCT YL T T 7 %I Tra—hSETLEEN,

0000000000000 00000000O
Q) [gcoco0c0000000000000000 (O
000000000000000000000 O
Q) loccocoo0o000000000000000 (O
o
JP1 v 3—Fh OIS o o|o o
R o o|o o
N
JP2 F—T sdee
o olo o
o olo o
=T -
Q) [pec°cocococoococo0o000 ()
0000000000000000000000
LED | SW | R-SW 7SEG UARTJCONFIG
000000000000000000O0[000
0000000000000000000/000
—
W ~ ~ N o A==
5-8 7 —ha—FE—F UYL/ DEKIE

541. A0vw FT L URE)
ST NVEIERY 7R 2 7 BEEISI CWAZEATERL T AC 7X 7% 5V Ziske L. BIFEA AR L T2
W, YUTVIBE Y 7y =27 OEEIZLL FIRE RIS, Ay b~ U BB T 2N TEAIDNTRNET,

T Tera Term - COM1 VT W=
Eile Edit Setup Contral  Window  Help

BBoot with SPI w0.1 (microblaze)

Presz 2" or "Z° for BBoot Menu.

Pleaze chooze one of the following and hit enter.
a: activate second stage boot loader (default)

z: download a =-record file

t: busy loop tvpe slot-machine

5-9 zuyhwirOEEN(SZ130 DHBEE)
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU+LED/SW A—RZ®E))9

HENELHSE

IR 2 KT

22U E—#ICHY ROy FOERENIRED 0—1—-2 Ntib?’).x
S 1DWTE, ERENRIES BT 4 U FLED HFOEEAERSLS
DEENIEES

5-10 Aoy b= U Z@iL THRED
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU
6. SUZAKU
SUZAKU SUZAKU SUZAKU
SUZAKU = Flash Flash
SUZAKU
Flash FPGA
. FPGA SUZAKU FPGA
. Hermit
. Linux
[ ]
FPGA FPGA ROM FPGA
SUZAKU TE7720 "6.1.2 LBPlayer2 " Spartan3E
Flash FPGA JTAG
FPGA
Flash
6-1 SUZAKU
7 7 [Fe ]
FPGA iMPACT bit
LBPlayer2 mcs
FPGA SPI Wruter bit
Hermit | bin FPGA
NetFlash bin FPGA
Flash Hermit | bin FPGA
S srec FPGA
Hermit | bin FPGA
NetFlash bin FPGA
Hermit | bin FPGA
NetFlash bin FPGA

Software Manual
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU

Flash
SZ130 Flash
6-2 Flash S$Z130 Flash:8MB
0x00000000
fpga 1MB FPGA
Ox000FFFFF
0x00100000
bootloader 128KB Hermit
Ox0011FFFF
0x00120000
kernel 3MB Linux
0x0041FFFF image
0x00420000
user
Ox007EFFFF 3.81IMB
0x007F0000
config 64KB
Ox007FFFFF
SZ010 Flash
6-3 Flash SZ010: 4MB
0x00000000
fpga 512KB FPGA
0x0007FFFF
0x00080000
bootloader 128KB Hermit
Ox0009FFFF
0Ox000A0000
kernel Linux
0x0020FFFF image 1.44MB
0x00210000
user 1.875MB
Ox003EFFFF
0x003F0000
config 64KB
Ox003FFFFF
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU

S7Z030 Sz310 Flash

6-4 Flash S7030, SZ310 : 8MB

0x00000000

freel 64KB
Ox0000FFFF
0x00010000

free2 448KB
0x0007FFFF
0x00080000

fpga 512KB FPGA
Ox000FFFFF
0x00100000

bootloader 128KB Hermit
Ox0011FFFF
0x00120000

kernel 3MB Linux
Ox0041FFFF image
0x00420000
user

Ox007EFFFF 3.81MB
0x007F0000

config 64KB
Ox007FFFFF
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.1. FPGA Q& z hi-

SUZAKU @ FPGA |22 7 4F ol —rar 7 —H e EEiATeIZiE, iMPACT %~ JTAG T FPGA |Z/H
HEZIAT 1k, LBPlayer2t L<IZ SPI Writer 25T Flash AEV® FPGA V—a  CRLESE TEXIAT
Fik, #vrm—4 Hermit C Flash AEVD FPGA V—a (R fBESE CEXiATe 1k, NetFlash T Flash £
EVD FPGA V—a lfEESE CEIAL HFIENHVET, 22 TiE iIMPACT & LBPlayer2, SPI Writer TP
EXWZ IOV LE T, v m—4 Hermit DFEWVFIZOWTIE"6.3.1 ¥ m—4 Hermit TEX
Wiz 5" 5Z 12T FEW, NetFlash OffV 7129 Tlk SUZAKU Software Manual 22 L T7ZEW,

=]
- -m

JTAGT FlashT
EERAH EERAH

6-1 FPGA OEX AL

6.1.1. IMPACT T&&#% 5

IMPACT %> Car 7 ¥ ol —ar7 —#EEXA L EEZRLET, IMPACT (X ISE g0 —/L T
4, iMPACT CTEXjATeL, Xilinx @ FPGA 7% SRAM RX—AD7=H a7 4F a2l — a3 0T, BIR
PY)HT- a7 4K al—al LESRITUERDEE A,

6.1.1.1. EEFAAEE

F9°, SUZAKU JP2 (ZV v /T T 7 8L, va—hSETLIEEN, JP2 2y a—hSdh Ll BIRE AR
FPGA (ZxtL. Flash AEUHDa 74X a2l —2a T —HDEXALLE IESELZENTEET,

SUZAKU CON7IZ JTAG D& v u—R4—7 1 (Xilinx Parallel Cablelll £721%1V) Z#f: L. LED/SW
CONG6 (2 AC 77X 7% 5V Zfifi L., EIFAZ & AL TLIZEN, SUZAKU D3 @737 —0N LEDG#) A3 54T LTy
BIER L TLIEE W,
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

@) SUZAKU CON7

Xilinx

I paratier capte T 2 sa6v| 4 1 | 6 s
Il or IV X

N 1. GND 3. TCK 5. TDO

LED/SW CON6I=
ACT & T 425V

6-2 IMPACT XA 7Y

6.1.1.2. IMPACT 316 LITHh L EZAH
iMPACTE% 75 1T T2 &0, iMPACT 13"¥ISE DA Ah—/L 74 /L2 ¥bin¥nt¥_impact.exe”
WZHVET, bLLIL, [RF— =2 —]= [T _XTH 7 /T 4] —[Xilink ISE]—[7 273 V]—-[iMPACTI» 647
H EFAZEN Rk ET,

[Configure device using Boundary-Scan(JTAGZF =7 % Atv, [Finish]lZ 27Uy 7L T7ZEWN,

File Edit Miew Operations Options Output Debug Window Help

A IR - S s AT R R )

Flows x
“BalBoundary Scan all
EEEEVEEEER L iMPAGT - Welcome to iMPAGT
‘BalSelectMAP
8 Desktop Col Blesse zelect an action from the list below
@System,ﬁ.CE @ onfigure devices using Boundary-Scan (JTAG)
Chnread e
iMPACT Modes | | Automatically connect to a cable and identify Boundary-Scan chain

() Prepare a PROM File
() Prepare a System AGE File

iMPAGCT Processes

() Prepare a Boundary-Scan File

S

() Configure devices

uzing Slave Serial mode

T Process Operatio

x Welcome 4

< Back

Einishy Cancel

6-3 IMPACT &% & I
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU #E£&H# 25

PEfeI AN, SUZAKU OEJENBASTOIUE FPGA T3 AN RSN E T, R RSN >G5 138
fiz AE L. [File]|=[NewlZ 27U 2L, [create a new project(GpH]ICF = 7% AN TRVEL TS,

&} File Edit View Operationz Options Qutput Debug Window Help &=
PH XBRBEX/ XN 3 B0 9N
Flowes x

‘BalBoundary Scan -

EASlaveserial

EASelectMAP

‘EADesktop Configur...

@SystemACE

L WY PN LY
iMPACT Modes sl 2l

- file ¥ ——-
iMPACT Processes x
Identify Succeeded

T Process Operations | 4 | g Bourdary Scan |
x INFO: iMPACT:501 — '1': Added Dewvice xc3sli00e successiully. ”~

done.

Chain TCE freg = 10000000.

Validating chain...

BEoundary-scan chain walidated successfully.

PROGREZS_END — End Operation.

Elapsed time = 0 =ec.
= /4 #%% BATCH CHD : identifyMPM B
é v
5 [€ | ¥
= | Output | Error | Warnine |

| Gonfiguration | Parallel v [ & MHz | LFTI

6-4 FPGA 7 /3 A 2% [H.(SZ130 DFE)

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

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

"¥suzaku¥fpga¥x. x¥sz*¥**¥sz***-xxxxxxxx.zip¥default_bit_file"|ZIERZICWET, £/, Arvh~y
YD bit 77 A (A —H—F > MUARED bit 77 A /L) 1Zf+ & CD-ROM ®

"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-xxxxxxxx.zip¥default_bit_file"|Z L FEIFLTWET,
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SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU #EZHR 5

. Azzign New Gonfiguration File

Look. in: |EG:fsuzakufslu:ut_le V| o= £ E=

i

5 _nen

[ _xmzes

Bxst

File name: |t0|:u.|:uit | 1m'

File type: | All Desien Files (bit *rbt *nky * isc *had) |
[ Cancel all I [ Bvpazs ]

6-5 bit 77 AL &R

Z DI, Warning 23 CTHZERHNETHOK]Z7V 7L TFE, SZ310 DA IXZ O/ Add Virtex- -+ -

WOWindow ANH ARV ET N ATHEE T [OKIZ7Y 7L T RSN,

= Warning

i 2 WA RNING:MPACT:2257 - Startup Glock has been changed to 'JtagClk’ in the bitztream stored in memary,

but the original bitstream file remains unchanged.

6-6 WARNING
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU #E£&H# 25

TINARE IV I L, fk Tl o= 2 LR L, Program 4 7 /L7107 L TLIEENY,

iMPACT - G:¥suzaku¥=slot_le¥default. ipf - [Boundary Scan]

gEile Edit Wiew Operations Options Output Debug Window Help =& X]
‘PEH Y BEEX &% {3 a0 W
| Bz x IV 7§ HEREITTD

‘B Boundary Scan ad

‘Balclaveserial

SelectMAR ol P

BoDesktop Configur.. o

@SystemAOE

[T bt %c3512008
MPACT Modes | xe3s1 2008 top i

top it D0
. my—-

=P Check Idoode
= Read Status Fegi Program 7&&‘7“/]/79 \\/7

g Boundary Scan |

T Process Operations | F]

Boundary-scan chain validated successfully.

FROGRESS END - End Operation.

Elapsed tike = 0 =zec.

A4 **% BATCH CHMD : identifyMPM

/4 *%% BATCH CHD : assignFile -p 1 -file "C:/suzaku/slot_le/top.bit"

11 Toaadine File 1M fanralnfalot 1aditon kit

6-7 7 73 A AFIR

|

Verify OF =y 7R %1531, [OKIZ 27Uy 7L TLIESN, EEIALDBIEEVET,

=

= Proerammine Properties

X

Category
[=BFrozramming Proj e
fdvanced PROM Programming Properties

Fevizion Properties
<@_ F o I EETT
GPLD And PROM Propertie:

Eraze Before Programming Read Protect

Pram/CoalRunner-1TI Usercode @ Hex Digits) l:l

GFLD Specific Properties

Write Protect Functional Test On=The-Fly Proeram

HPLA LUES Enter up to 13 characters l:l

PROM Specific Properties
Load FPGA Farallz| Made Uze D4 for GF

Wirtex-IL/Virtex—4 Programming Properties
[] Pulse FROG Secure Mode Program Key

[ Gancel ][ Bipply ][ Help

6-8 Program % &
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

Program Succeeded EFRSNIUT, HFEIALMITT, FHIRBIZL > UTFEZIAAITKWT 220 HD E
TOT, RIUT-GE I THERIRE AR L, B EZIAA TSN,

iMPAGT — C:¥suzaku¥zlot_le¥default.ipf — [Boundary Scanl [:”E|gl

gEiIe Edit Wiew Operationz Options Qutput Debug Window Help =
‘PEH X EEX &%k {3 2EO0 BN
ons b 4
‘SaBoundary Scan
Easlaveserial
Y SelectMAR
SalDesktop Configur.. ol
@SystemHOE
[T == O v
MPACT Modes | xedst 200
top bit
o T
| — Program
=PpGiet Device 1D
=pGet Device Signature/Us..
<pCheck ldcods Program Succeeded
= Read Status Register
T Process Operations |¢ |%Boundary Sean |
walus of CFG RDY (INIT E) H 1 ~
DONEIN input from DONE pin : 1
IDCOLDE not vwalidated while trying to writce FDRI : a
write FDRI issued hefore or after decrypt operation: u}
Decryptor keys not used in proper sSedquence : u}
TNFO:iMPACT:: 2219 — Sratn= remgiater values:

6-9 2T 4 X a2l —ar T —AEXALKY)

6.1.1.3. IMPACT TEZ#Z2 % FIEFLH

1. SUZAKU JP2 20y "\ FT7 S L TCora—hSE5

2. SUZAKU CONT7 2 JTAG ¥V ua—Rr—7 Va1 5
3. LED/SW CONG6 (Z AC 74X 7% 5V &4t L. BIRK A

4. SUZAKU D3 ®/3U—0N LEDGHR) M 4T L TCWDI L a R
5. iIMPACT #3iHb BIF, a7 4F 2l —ar 5 —HEXAL
6. Eh{ERMER
KEREZYLE, BEAALTARITLDILET,
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.1.2. LBPlayer2 TEZ#% % m @ @

LBPlayer2 % fifi > CEX#z 5 51L& AL £4, SZ010, SZ030. SZ310 /X FPGA [tz 7 4F 2L — g
TR EZIALT NAALL T TETT20(A—71 : J =L/ har 7 R A A) 3235 CvEd, TE7720 1%, JTAG
MHIELIVTLDT —4% Flash ABVICFLES Y, FEREIRHCE DT —XEatAird, FPGA IZEXIAT IC TT,
TE7720 (IZOW TR L7 by T A ADR— L= bt ili& Bt e X o n— R CEEd,

FPGA TE7720
RRE—VUTLE—F

JTAG
::::>

avI4¥1U—avT—4

Flash A 1)
FPGA

aArvIJ4Fal—vay

JP2

VIbkozxT

INR

JTAGAN S TETT2042 A CFlash A E ) ITE EAH

FPGA TE7720
RRE—=VYTFILE—F

a4 F¥alb—YavT—4

)

FlashA €1

L FPGA
aAvI4F¥al—vay

[ Jotevy

VI7b+kozx7T

INR

BRI AR lashA £ Y M STET72082H TFPGAICE Z A H

FPGA TE7720
IRE—YYTFILE—F
. _ima
Jontvy
FlashA E1)
FPGA

aAvI4F¥alL—vav

/j;JPZ

VI7b+kozx7T

INR

FPGADEZAHA#ET#. TAtvyHhFlashAEY) Z{EMA
6-10 TE7720 DEXIA L
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.1.2.1. EEAAHE
SUZAKU JP2 IV %> RXT T 7 %S, va—hSHETLIEEN, JP2 v a— bS58, EIFRE AR FPGA (2%}
L. Flash AEUNODEZIALZAZILSEALZENTEET, B ILSERVWEEZIAARBRELRILTLENET,
LED/SW CON4 (2 JTAG O X v ra—R4—7)L (Xilinx Parallel Cablelll £7-1%1V) Z#26: L . LED/SW
CONG6 |2 AC 7 745V Zfifi L, BIFZ AL TIZE, SUZAKU D3 /U —0N LEDG) 723 fAT LT

AR L TLTEEN Y,
f= Xilinx
Parallel Cable ||

r x( O Morv

737 —0N LED(.‘&)‘ = LED/SW CON4 (1~6&& E )

| ]
2% 3— k=P o
- > 5. TD0 | 3. TCK | 1. GND
=
[ceccececcceccccccccess
6. TMS | 4. TDI | 2. +3.3v
LED/SW CON6(=
ACT & F A5V
- - () O (]
% (I %

6-11 LBplayer2 &A1
6.1.2.2.bit 77 A )L mcs T7 A ILEED
LBplayer2 TEXIAD L7 74 /ViE mes 774V CTF, mes 77A/L1E IMPACT T bit 77 A /B TE
BT AHZEnHkET,

SUZAKU ®O7 74 /L+® mes 7 7A/VIEfF & CD-ROM O

"¥suzaku¥fpga¥x.x¥sz*¥**¥sz***-xxxxxxxx.zip¥default_bit_file"|ZYLFkSITWET, Fo, Aavh~vy
> mes 77 ANV (AZ—2—Fy MFRFO mes 771 /V)

1Zf1)E CD-ROM D"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-xxxxxxxx.zip¥default_bit_file"|ZIX &k
SNTOET,
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

IMPACT %326 EIFTLZEW, iMPACT 13"¥ISE DA AR—/L 7 4/L X ¥bin¥nt¥_impact.exe"lZHVET,
HLL I, [RY = A=a—]= [T Th 7 /T a]—=[Xilinx ISE]—=[7 2723 V]—=GEMPACTI/»HAH EIFAZEM

HikE9, [Prepare a PROM File]Z#4RL, [Next]Z#27U> 7L TFEWY,

1 iMPACT - Welcome to iMPACT Al=3

Pleaze zelect an action fram the list below

() Caonfigure 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

() Configure devices

|using Slave Serial mode

< Back < Mext > D

6-12 TE7720 iMPACT 7.5 i

[Xilinx PROM]. [MCS]%F=>Z7L. [PROM File Namel(Z{£A%9 % mes 7 7 A /L DL FiE AL,
[Location]iZ mes 7 7 A VORIFHEZHEL ., [Next]Z# 27V w7 LT FEW, 22T 7 7 AV D4 % top ELET,

1 iMPAGT - Prepare PROM Files =13

[ want to tareet a

iIinx PROM

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

FROM File Format

MOS O TEK ) UFP (G format)
O B0 ) BIN O G
() HEX Swap Bits

Checksum Fill Walue @ Hex Digitek |FF top AN
PROM File Hamd

Locatiof_|C¥suzaku¥slot le¥ )€ {%ﬁ%%‘f]\ﬁ ]
TTeEee———————

6-13 TE7720 iMPACT & 7&
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SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU Z#E&ZH# 2 5

[Select a PROM] Clxc18v]—[xc18v04]2 4R L . [Add]Z 27V 7 L T FEVY,

S IMPACT — Specify Xilinx PROM Device

[] Auta Select PROM
[] Enable Revizioning

Mumber of Revisions:

[] Enable Compression

Select a PRO

Fo=IThar

a wc] Bw04

o

Delete All

[ < Back

( Hext » ) [ Cancel

6-14 PROM DR

eRB AR RINET, BHEV A2 UL [Finish] 2270y 7L TREN,

2 IMPACT — File Generation Summary

You have entered following information:

PROM Type: Serial
File Format mes
Fill Yalue FF
PROM filename top
MNumber of PROMs 1
Position Part Marme

i] wo] w14

o

Click “Finizh™ to start adding device files.

N a0,

6-15 TE7720 285 &
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SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU #EZHR 5

ROBEARRFSNDHDO T, [OKIZZV Y7L TFIW,

i =  iMPACT - G:/suzaku/slot_le/slot_le.ipf — [Prom File Formatterl

ﬁEiIe Edit Miew Operations Optionz  Quiput Debug  Window Help

{: 22830 oW

P H X BB X 83X EE
x

FDXILINX
PROM

= Add Device

Start adding device file to
Data Stream: 0

Flows
E---*::]Eloundary Scan bl
BalslaveSerial
aalcelectMAP =
‘B8Desktop Configur... E
[E]5ystemACE o | xetevos
ihoooaLco o 0% Full
IMPACT Modes |
iMPACT Processes x
T Process Operations | ] g Prom Fi
x Swap Bits : true
Loadlirection : UF
PROM Basensme : top
File Location : Cihsu
huto Selecet : false
Number of Data Stream :
Number of FRCHMs : 1
PROM Name : xclSwvi4
5
3
=K I |
B | Output | Error || Warning |

zakuhslot_leh/
1

PROM 3ize :
END of Report

524255 Bytes

|

|

[rr

6-16 TE7720 T /XA A7 7A/ViBN

mes ([ZAEHT D bit 77 ANV EEIRL, [BAK]Z 27V 7L TR,

Add Device

27 MDAEFR D I =9 slot_le

=

“« @ cf B

) neo
4 ) _cmees
RIEEIFA st
B "
FAAba?

T4 PE1Avb

T T8

EREST R
TrA i
7 LDIERT:

Itop.hit

[~

|FPGA Bit Files (+hit)

[

IEEEED
o] |

% |

6-17 TE7720 bit 7 7 A /L% RH<
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SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU #EZHR 5

DT A AEIBINT DH DD T, [Nol& 27Uy /LT REW,

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

ﬁEiIe Edit Miew Operationz Options Qutput Debug Window Help

=& X]
PH EREXExNE 0 B30 kN
Flows x A
~BgBoundary Scan -~
- EaslaveSerial
B SelectMAP = FTXILINK | 1 £
-~ BHDesktop Configur.. PROM | E"Fﬁg
----@SystemHOE o || | me18vDe
CRnoolec o 71.68 % Full F
iMPACT Modes xe2vd
top it
iMPACT Processes x
Available Operations are: Add Device
=pGenerate File.. @ ‘Would wou like to add another device file to
Data Stream: 0
e —
fes Mo v
T Process Operations < a |' w )
S e
X /4 %% BATCH CMD : setCurrentDeviceChain -index O -~
f4/ ®%% BATCH CMD : setittribute -design -attr name —value 0O
J¢ *¥% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_leftop.bit”
'1': Loading file 'C:/suzaku/slot_le/top.bit!
INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT:501 - '1': Added Dewice xc2vpd successfully.
B : —
5 Add one device. v
€ I | >
= | Output | Errar || Warning |
| PROM File Generation | Target Xilinx PROM | 3006496 Bits used | File: top in Location: G¥suzaku¥slot_le¥

6-18 TE7720 T /A A7 7A/LEHIZBEIN

EOEENFREINDLDOTIOKIZ 7Y 7L TFEW,

iMPACT - G:fsuzakufslot lefslot_le.ipf — [Prom File Formatter]

ﬁEiIe Edit Wiew Operationz Options OQutput Debug Window Help

[=1E =]

A EH Y BRBX ki e 2an N
x

Flowes
~BglBoundary Scan ad
-~ BalslaveSerial |
-~ BalcelectMAP . FTXILINK | SZ'JInR::I
- agDesktop Configur.. PROM | T
@System ACE ol | xc18v04
[Annscadc o 71.68 % Full

. xe2vpd
iMPACT Modes top bt
iMPACT Processes X

Available Operations are: = Add Device

=pGienerate File.. . X
ou have completed the device file entry.
Click 'Ok' to continue

-

~

T Process Operations |

= I

X /4 %% BATCH CMD : setCurrentDeviceChain -index O
f/ ®%% BATCH CMD : sethAttribute -design -attr namwe —value 0O

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

INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT: 501 - '1': Added Device xcivpd successfully.

/4 #*% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_le/top.bit”

Add one device.

|

[

Transcript

< |
Output | Errar | Warning_|

| PROM File Generation | Target Hilin: PROM | 3006495 Bits used | File: tap in Location: G¥suzakuizlat_le¥

6-19 TE7720 {i5e T
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

[Generate File...1Z## 7127y TFEW, PROM File Generation Succeeded L #EREN-5H. mes 771
NAERGE T T,

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

gEiIe Edit Wiew Operations Optionz Output Debug Window Help =& X

A E X BBX 22X (220 wN
I

‘BalBoundary Scan
‘BalSlaveSerial
SalSelectMAP
‘B8Desktop Configur...
@ SwatemAGE

Ch e e

iMPAGT Mades |

gi:mmx I | e

PROM | _\vg@;g
xol Svi4
7168 % Full 3

xo2vpd
top bit

| iMPAGT Pr

PROM File Generation Succeeded

T Process Operations | ]

| a Prom 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 0
Ox5bc04 (375812) bytes loaded up from Ox0

Using user-specified prom size of 512K

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

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

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

Total configuration bhit size = 3006496 bits.Total configuration byte size = 37F
/4 *%% BATCH CMD : setCurrentDesign -version 0

€

| >

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

6-20 mcs 77 A/VHK A3
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU

6.1.2.3. LBPlayer2

LBPlayer2 "device.def” ”lbplay2.exe” 2
mcs LBPlayer2
| 2E
[Z] readme.txt I:I
[£] device def

P bplay2 exe
= fpea-sz130.mes 4—_| mcs

6-21 mcs

LBPlayer2
Tips

Ibplay2 -dev top.mcs

XWINDOWS¥system32¥cmd.exe

6-22 LBPlay2
SUZAKU
LED/SW CON6  AC 5V JP2 LED/SW CON4
LED/SW CON6  AC 5V
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.1.2.4. LBPlayer2 TE 25 FIEFLH

SUZAKU JP2 (2% /ST %S L Ta—hatE5
LED/SW CON4 [2X vy m—RAar—7 VAT 5

LED/SW CON6 |2 AC 74 7% 5V Z4k L, B A
SUZAKU D3 ®/U—0N LEDGH) 23 AT L TNDZ & A HeRs
iIMPACT %325 B mes 77 A V& 1ERK

av R ar 7 h EiF, LBPlayer2 Cav 74X al —iay 7 — & EXiAT
LED/SW CON6 & AC 7X# 7% 5V #1379 L., BRZY5
LED/SW CON4 &7 a—R7r—7 )L a3

) SUZAKU JP2 D% /757 %344

0. LED/SW CONG6 |2 AC 74 7% 5V Z#5: L, BIREHRA

1. B EMER
KEREY->TH, 27X alb—varWHEITRbRLEE A,

HE O N ok WwN =

ﬁ TIPS FXADITEEHR2N? !

S7310 7 u=7r ISE 8.11 TE-> TWAEA . bit 77 A ARSI EY A, v R 7N E%
B B a2 T A VCREEIL LA FOa<w R THZIC bit VANV EARL TLIEEW, (2T ey
=V 77 AV %E"s2310", bit 774 /L% "top.bit", HL<-2<BD bit 77 A /L% "top_new.bit"&7%)

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

-bd sz310¥ppc405 i¥code¥executable.elf
tag bram -0 b top new.bit
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

yTIPS LBPlayer2 ERROR

LBPlbay2 CTEZIATrEE,

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

EVIHIZT—PRAETHGENRHVET,

f+)& CD-ROM ®”¥suzku¥tools¥LBPlay2_ Releasel108.zip” % /~—RU =7 IZEEAL TZEW, ER% D7
HVZ DHFZ"Release205.zip” S AS> TWAD T, TNAILIZEHL TSN,

BB D7 V& O FIZH D " windrvr6.inf”, "windrvr6.sys Z[E LA BID T 7 A VD72 Ea MEFRL |
Administrator #[R—F CTLL FO 74/ ZZa— L TLTESV,

+ WindowsNT/2000 D¥5E& C:¥WINNT¥system32¥drivers
- WindowsXP O%4 C:¥WINDOWS¥system32¥drivers

av R7ar 7N b BT wdreg.exe DL 7 ANFITBEIL, LR DA~ REFATLTESN,

\> wdreg -inf [Windows 1> RAb—ILT oL YR ]1¥system32¥drivers¥windrvr6e.inf install

install: completed successfully

LERENFT, T TRIANBA L AN— /LS, =T — 70 E,

44



SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.1.3. SPl Writer TEZ#2 % @

SPI Writer Z{fi > CE&#ax 5 liiEAmAL£9, SZ130 1L M25P64(A—74:ST v A7l Zha=7 )L\
9 SPI Flash AEVAZFEEELTWET,

SPI Flash A#EV|Zi% Spartan3E OREZ > C SPI E—R CTar 74X ol —1al 7 —HE2EZALIENT
EFET, SZ130 OEEIZFIEINTVET,

SP1 Flash A€

et

6-23 SPI Flash AEVDFTTE

/& TIPS SPI Writer &iX

SPI Writer iZ SPI Flash AEUDEEAN S 1Mbyte £ THEL, 2 74X a2l —ar T —H a2 EZAL
SUZAKU ® SPI Flash AFVHEHDEZIALY —/LTT,

SUZAKU X SPI Flash AEVIZY TRy =T DT —ZRLEDMT — 2 ERAFLTEY, ZNHDT — X &0
2D Y — L TEXIARET,

SPI Flash A€V DOFEZALY —/LELTLIMPACT @ DirectSPI 78809773, DirectSPI |% SPI Flash A
FBIDOT —FERHEEL T, ar74F¥alb—iar 7 —FaFEZIALY — /L ThoHIH, SUZAKU @ SPI Flash £
FVESAZPEL THIIIEE S E LRV ET, Xilinx 2D xspi &AL TY,
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

:>74¥1L/—°/a>-7_—7 T
RSLLr—TN
i3
FPGA SPl FlashA €1
L uK FPGA
D avIq4Fal—vav
| | D)
[
. VIb+koz7
NAVE=F VR
JP2
FlashA EIZEEAH
ESi3
FPGA SPl FlashA €1
AV T74|F¥a—%a T4
\ 0L FPGA
- — T ——1vIJ4Fal—ay
D0
& VIbkozxT
F Joe vy
JP2

BIREABSPI FlashA 1) MSFPCAZEEERAH

B

FPGA SPI Flash A€

FPGA
aAvI4F¥alL—vay

Y7k 7
Jotvy
VI2bozx7

JP2
FPGADa VT4 FaL—>avETH, 7Oy YhFlashAE) #EA

X 6-24 SPIE—ROEXAH
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6.1.3.1. EEAAHE

F9°, SUZAKU JP2 (ZV v /T T 7 %L, va— S TLIEEN, JP2 Zva—hStbl, EIRE AR
FPGA (Z%IL . Flash AEUNHDa 74X 2 —3al B b SEAHZENTEET, a7/ Fal—iarafE ik
SHEHRNWEEZIAALRBRELZEIL TLENET,

LED/SW CON4 (2 JTAG O# 7 m—R 47 —7 /L (Xilinx Parallel Cablelll £7-1%1V) Z#5%: L. LED/SW
CONG6 |2 AC 7 745V Zfifi L, BIFZ AL TIZE, SUZAKU D3 /U —0N LEDG) 23 fAT LT

BIPHERL TLIEEN,
f= Xilinx
Parallel Cable ||

r X ( ©O Morv
/N7 —O0N LED (#%

- = LED/SW CON4 (1~6% £ )
P2ES 53— k= o
= i 5. DO 3. CLK 1. GND
=
ececscosssssssssssssss
6. CS 4. DI |2 +3.3v

LED/SW CON6I=
ACT 5 7425V

— 0T 9! G

X o _O0fe oo o

6-25 SPI Writer &= 1A A Y

6.1.3.2. SPI Write 35 EIFh 2 EZAH
SPI Writer 3.5 EIF TLIZE W, 77 AVIBINE H 2D B E1,

SPLWriter X

FrAlE | ( )

W Werify ArO—F |

6-26 SPI_Writer
EXIATe bit 77 A NEEIRL, [BAL]Z 27V 7L TLIZEWY, SPI Writer TEEXIAD ST 71 /Ui bit 77A/V T
7,

SUZAKU OF 74 /L b D bit 77 A /Vi3fHE CD-ROM @

"¥suzaku¥fpga¥x x¥sz*¥**¥sz***-xxxxxxxx.zip¥default_bit_file"|ZINFkSILCWET, £z, Arvh~vy
D bit 7 7 AN (A —H—F NFTEED bit 7 7A V) 126t E CD-ROM @

"¥suzaku-starter-kit¥fpga¥x.x¥sz***¥sz***-xxxxxxxx.zip¥default_bit_file" |2V EEINTHET,
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SUZAKU STARTER KIT GUIDE (FPGA)

SUZAKU Z#E&ZH# 2 5
T7 A% B 21X
IPAIDIRRG: | sot e - e BckE
[Ty neo
|5y _xmzg=
[)xst
Etopbit
A AN ltophit C B )
FrADAEERT:  |BIT Files (ebit) =] Firil

6-27 bit 77 AL ER
SPI Writer iZEZE ALV bit 77 ANVERTY T &Ry TEIRTAZELTEET,

top.bit

5PI Writer

Tl |

[w Werify

6-28 Ko7 &Ky~

TN TEXALYEH T T T, FUon—RE27Uy 7L TLIEEW, Verify 24 EELRWEATE, Fov/Ray
XL TSN,

SPI Writer b_('

e |G:¥Su2aku¥sIDt_Ie¥t|:|p.I:uit

Wk File information ko

PATH: Cr¥suzaku¥zlot_le¥tophit
I & ME: topbit

sIZE: 480223

6-29 EZIALAERTE T
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FEZIABZBIIAL THWDWO )R AN R RSN DD TIOKIZ 7Yy 7L TLIZS 0,

6-30 FEXIA e

ay 74X alb—ar 7 —4#3 SPI Flash AEVICEZIAENE T, 22T Please check windrvr.sys” k)™
T—PFRELUTG AT %R RO Tips 2L TLZ30,

SPIWriter x|

I | |

46592 /480152 bytes programed. { 9%

= F | Feitzl

6-31 EXALH

PUF oM D L512”Download has been completed!” R RSN - HEZIALIK T TT,
MHADFHE TTT—2E I L= 5a 13, SUZAKU Z28IfESHF, HOEZALEIT>TIEEN,

SPLWriter x|

DA MR |G:¥Su2aku¥s lot_le¥topbit J

Dovnload haz been completed!

480152 # 480152 bytes programed. (00K

W erify = Gt

6-32 EXIALKT

LED/SW CONG6 725 AC 74 7% 5V Zik W TERZ Y, JP2 DY v /3757 L LEDISW CON4 D&
02—k —7 NV ETT LU TLIESD, FF N LED/SW CONG6 (2 AC 74 74 5V ZHfiL | BIRA i AL T7ZS
VY,
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.1.3.3. SPI Writer TEZ# 25 FIRELH

1. SUZAKU JP2 120 % o _XTF T 7 %8 Cra—hESHE5

2 LED/SW CON4 |cX v —Rr—7 Va5

3. LED/SW CONG6 (= AC 74 7% 5V ki L. IR A

4. SUZAKU D3 ®/37—O0N LEDGE) 23 SATL TWDZ &2 TR
6
8
9

LED/SW CON6 ® AC 7# 7% 5V &3 7L, BIREE5
LED/SW CON4 &7 a—RAr—7 )L 349
SUZAKU JP2 O /RT 77 %1349

) LED/SW CONG6 12 AC 7# 7% 5V &4t L., EBIRF& A
10. B VEfERR

RBERAZY->TH, a7 X2l —a NRITEDNEE A,

5. SPI_Writer 3.5 iF, SPI Flash (2227 4F ol —ar 7 —#&2EZIAL
7

/#TIPS SPI Writer ERROR

SPI Writer THZIALER, LT OZT =R HOZENHET,

6-33 =7 —FKR
f+)& CD-ROM D ¥suzaku¥tools”®F DJEMET 7 A /L spi_writer.zip” &/ N—R T A AZIZREIL TZEWY,
BB D7 42 DHIZEH% WINDRVR.SYS Z[RICA DT 7 A /L3202 &AL . Administrator #E[R=
—YPTUFDTANZZat — L TLTEEN,

+ WindowsNT/2000 D& C:¥WINNT¥system32¥drivers
+ WindowsXP D55 C:¥WINDOWS¥system32¥drivers

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

> wdreg install

Creating driver entry...0K

Starting driver entry...OK

ERRENET, ZNVTRIANBAL A=V EN, =T =R E T,
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.2. 7— FO—4 Hermit DEZ#Z Hf-

7 —ho—4% Hermit ZEZHx A3 Tha—T S A TEXW X 2 HEE, XU o—% Hermit THEXHLZ
LD 2 BONHVET, ZZTIHEIN—TSERTEIMZ D HEEZHHLET, ¥V n—4 Hermit Off
FZoNWTIE"6.8.1 ¥ u—4 Hermit TEXHZ A" B E(IZLTFE,

6.21. EbA—5 SXTEZZ D
Fho—7 SIEA T —ha—4 Hermit 2 E2&¥ax 5 523 ALET,

6.2.1.1. EEN L EEZTAH

F9 IPLICV YT T T EEL, a—hEETKIEEN, JP1 Y a—h&E 5L T — b —F T —RZR0 £,

SUZAKU CON1 I HBICRE DT CTIIT A —T N E gL ST AVIBEY 7 NI = T3 It
W, ("5.2 SUTILVIEEY 727" HR), LED/SW CONG6 12 AC 74 74 5V Z#ifki L., BIFAZ IR AL TZEW,
SUZAKU D3 ®/37—0N LEDGR) 23 5T L TSR L TS0,

SUTIVIBEY TNy =7 OBEEIZLL T DL A=V RNRRSIVET,

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

ZAMEESHET
YT —TNEEGE P

/$7—ON LED (.!@7' .

JP1EI 33—+

<
-

LED/SW CON6I=
ACT & T4 5V

6-34 Tho—7 S A E X2 U

"s"F AL TZE WY, Bhn—T § WS U m—RE—FIR0ET, LTI Ayt — U FoRaSE T,

Start sending S-Record!
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU #E£&H# 25

FXIATe srec 77 ANVERINL TLIES W, £hr—TF S A TEZIAL DL srec 77 AV TT,

7 —ha—% Hermit ®7 7A/VIiZft)E CD-ROM D"¥suzaku¥bootloader¥s-record" (2L &=L TV ET,
e loader-suzaku-microblaze-vx.x.x-4M.srec  : SZ010 /]
e loader-suzaku-microblaze-vx.x.x-8M.srec  : SZ030 SZ130 H
e loader-suzaku-powerpc-v1.1.3-8M.srec : SZ130 H

COM1 - Tera Term VT

(FIEN Edit Setup  Control  Window  Help
MNew connection..  Alt+N A
Duplicate session  Al+D fol lowi d hit t =
. . ollowing an it enter. —
Cygmin connection  AR+G boot loader (default)
| e
Loe.. chine
Send file...
Transfer 3
Chanege directory...
LoeMeTT
Print.. flt+F
Dizconnect
Exit A+
hs
sl i) 2

6-35 srec 77 A/VEIED

FEIABDPIEEDLELL T DI R B IZ/RDET,

Y GOM1 - Tera Term ¥T

S
I]F‘Iease chooze one of the following and hit enter. b
a: activate second stage bootloader (default)
=: dowg :
(SETIE: B8 Tera Term: Send file
Start
.....)  Filename: e-v1.1.3-8M.srec Bl
------ Fullpath: ‘¥¥Pc—g’rr¥producfs¥suzaku¥rel|
] Bfes transfered: D
o Close | | Pause | [ Hep | [|rooeooeess
g v
) >

6-36 srec 77 A/VEZIALH
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LUTFOICFKRENIHEZIALTE T T, BEET5L, FHALZ LT —hr—4 Hermit 2NEEEIL £7,

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

6.21.2. EbO—5 SHATEEZRZD FIRFLD

SUZAKU JP1 IZP% S50 %L Toa—h&E5

LED/SW CON1 (23 U7 VA —T7 VAT 5

UTNVBEY 7N =T BN BT D

LED/SW CONG6 (2 AC 7 ¥ 7% 5V Z4fgi L, BIFEA

SUZAKU D3 ®/37—0N LEDGR) 23547 L TNDZ EaHERR

T VEIEY 7 =T OB HEZMERL, "s"E AL, Ehe—T S FEAX v e—RE—RZTD
srec 77 A/VEERINL , EXIAT

B ERERR

P NP0 LN
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SUZAKU STARTER KIT GUIDE (FPGA) SUZAKU % E£H&H#2 5

6.3. Linux DEF# 2 H -

Linux DA A= EEWZ HIZIIF U m—~F Hermit TEEHZ 55515, NetFlash TEE#Z 5 J7150 2
BORHVET, ZZTIEF U r—4 Hermit TEXHLZ 5 HIEICHOWTHBILET, NetFlash OV FIZ-o0
TIX SUZAKU Software Manual Z& L T7ZE0,

6.3.1. ¥ 0—4 Hermit TEZM % 3%
Hyom—4 Hermit T Linux DA A—T a2 EEWAZ 5 51EE3ALET,

6.3.1.1. EEAAER

F9 JPLICU YT T T EEL, a—hEETKIEEN, JP1 v a—h&E5ET — b —F T —RZ0E9,

SUZAKU CON1 1B E DT CTIIT A —T N E gL ST AVIBEY 7 NI =T FIF T
W, (5.2 SUTILVIEEY 7= 7" ), LED/SW CONG6 12 AC 74 7% 5V Zhifki L, BIFAZ AL TZE,
SUZAKU D3 ®/37—0N LEDG) 23 56T L TOD 0 ERRL TLIZEWY,

SUTIVIBEY TNy =7 OBEEIZLL T DL Ay B — U RNRRSIVET,

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

ZAMEEHET
YT T —TILE S P

/X7 —ON LED (ﬁ% N\

JP1ESa—+

LED/SW CON6I=
ACT7 & T a5V

6-37 Linux E&#Ax MR

"a"H LI Enter"F— AL TR, 7 —ha—4 Hermit 23376 B30 FE,
A TFDI A=V BNERENFET, LD ERSRWEEAIE"6.2 7 —ha—4% Hermit OEXHiz 7"
ML T —ba—& Hermit ZEXIAA TLEEVY,

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

54
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7' —hn—% Hermit 25 H _ERST=O%HERLIZE, ST IVR—e L U T ViEE Y 7 b8k L £,
[File]—[Disconnect]Z 3R L TL7ZEV,

&

COM1 - Tera Term VT A=
N Edit Setup Control  Window Help
Mew connection..  ARl+N ~

Duplicate zezzion  ARl+D
Cyeawin connection AR+G

following and hit enter.

boot loader (default)

le

chine

microblaze) compiled at 13:48:17, Aug 16 2006

Loe...

Send file...
Tran=zfer 3
Change directory..

LogMeTT
Print . Al+F

Dizconnect

Exit A+

6-38 U7 LR — YT

6.3.1.2. ¥ >O0—4% Hermit it b L ITHh HEEAH

27 n—% Hermitt % HL T<72 &0, [Downloadl R %2024 5E Download HENFEREAET,
[Serial Port] (2, SUZAKU &L CTHOAI U T LR —RaiR €L, [ImageICEEIATeA A=V T 7 AN EFEEL
TLIEEW, Xy —4 Hermit Tik bin 77 ANV A EXIAALET,

SUZAKU D7 7 4/LR® bin 774 /Vi3ftE CD-ROM D"¥suzaku¥image¥image-sz***"|ZUL RS TV E
T, Fo, Aryhvw i ® bin 77 AV (A —F—Fy MURRED bin” 74 /V) (3f4)& CD-ROM ©

"¥suzaku-starter-kit¥image¥image-sz***-sil.bin" IS4 TWVET,

[Region]iZliE, EFEXATY—Var Foi, TRLVAZIEELET, Linux (ZA AV —Va |CEZALET,
[image] Z® N TZEW,

@ Hermit- At WIN32 M=

Download  Memmap | Shoehorn | Wersion |

Serial Port

|GD | v || Image [C¥zuzaku¥imaze hin J

Fegion image ﬂ
I Forcelocked =77

Atmark.
Techno, Inc.

6-39 Download i
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(547122 7 L TLIZEW, Flash AR ~OEFEZAL PG EDET, FHEIAL P, RS R RINET,

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

Region : Image

Mode : default

Ciam s GO
IRRNRNNRNNRNEEN

6-40 EXIALERL AT T

BEIABDPKE T 0L, EXALMK THIH AT RSNET, "Download COMPLETE":FRSNTHEZIAL
BT,

@ Hermit-At WIN32 =) 5X]
Download  Memmap | Shoehorn | Wersion |
Serial Port
|oow|1 || Imaee |C¥suzakugimaee bin J
Region |image ﬂ
[ Forcelocked
20060710 20:25:08: Download START
File : Ci¥suzaku¥imaeebin
Size D 274048
Region : Image
Mode : default
Ciam s GO
20060710 20:36:25%: Download GOMPLETE
Atmark
Techno, e,

6-41 EXIALIKT

6.3.1.3.FPGA & J— FA—4 Hermit &£ =% 3
Zryoa—A Hermit Tl FPGA BLXOYY —ha—4 Hermit bEXAZ AL HkET, ZNHD bin 771
LT Linux @ bin 7 7 A/VERIC 7 AV IZINERSNCOOVvET,

FPGA
o fpga-sz***-x x-xxxxxxxX.bin RS DI
o fpga-sz***-sil-x.x-xxxxXx%X.bin : ARy kel

7' —ha—4% Hermit

loader-suzaku-microblaze-vx.x.x.bin : SZ010 SZ030 SZ130 H
loader-suzaku-powerpc-vx.x.x.bin : S7Z130 H

InbEEXHRZ LA 1 [Region] iZ[fpgal. [bootloader] % 1 E LB IR L TLEE W, Fi2, EBXATeBRIL,
[ForceLocked] F =74 2NENHHLD TCIHEELIIEI N, FovrLine  BEERKRENEBZIALDHBEE

i,
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6.3.1.4. #o0—4% Hermit TEEMZ 5 FIEFEL D

SUZAKU JP1 1TV % oy ST %S Tra—hE&E5

LED/SW CON1 (23 UT WA —T Ntk 5
UTNVEEY 7N =T &N E BT A

LED/SW CONG6 12 AC 7# 7% 5V %4 L. BIR&EA

SUZAKU D3 /37 —0N LEDGR) 23S L TDZ e AR
UTIVIEE Y 7 Ny =7 O A fERL ., "a"b LLX” Enter"¥—% A )
7 —ba—% Hermit E—RIZR2->7=O%MEGRL, VT VAR —haY) W
Zvoa—4 Hermit ZEEIL, A AT T 7 ANV EEEZIATe

B VEfERR

© 0N O W=
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7.1SE DfELVA

FPGA {75 SUZAKU OB 43 57-0121%, ISE(Integrated Software Environment) D\ 545152
ERYEAR A K TY, ISE X Xilinx 23292 FPGA O AR GBI T7, GUI # &Y —/L Project
Navigator T, FPGA (22 FR A B, BLERIRR, bit 77 A /LD EZIALDY —/)L7pl | =2V 7B B &
L ET,

ZZ Tl LED/SW AR —F D Hifa LED(D1)% 54T SE 5L ISE O A BLIZFB L £97%, ISE off
WHOFERIL ISE O~V ~=a 7 VEER B TLIESWN, ISE IZIZH AGEO~LVT | v =27 VELHES
TCWET,

7285, AETIL ISE ICBW T FOFIECIEEEFTVET,

) | FrqzomR
pisDZ 71 N1)) Y—RIT7LILD
HFRIER EERBLV
J—RI7LILD
B
o3al—iay SMEEA AL (XST)
Y L
A TYATF—ay 7
BB AL AR
‘ Y
ISECHEZETOMIEL. ERTRAE TOTSLITFAI
EDEEETO>TLBDOMETL {ER(BitGen)
9,
ERDBE . HEAEO=HD
EE£E{To>TNSEATY,

aVI74Fal—ay
(IMPACT)

7-1 AETO ISE fA¥ 7 —

HARETIL ISES. 1L AL TV E T,
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71. B LED 2R Ts& %

ISE %f#i>C, LED/SW R —RIZEIESN TV A LED(D DA fidT S THET,

71.1. Bfa LED A2E %
B LED BAREIZ TROINNZ2>TWET, ZF4 180 Q DHLHI T 3.3V I IV T vy 7SN TWET,
FPGA 75 Low” & H )3 54, Hifs LED 24T, "High”aH /13 5&, Bt LED 23 EATLET,

+3. 3V
AN

[ \ 4

wes 3 23

D4 D3 D2 D1

~ Y RS R
T\ A A L
‘ nLE3 | nLE2 ([ nLE1 | nLEO

FPGA

7-2 Bt LED &34 [A %

/; TIPS FPGA O A/ HFJITHNT
SUZAKU ® FPGA @ 1/0 v 1% CMOS+ 3.3V IZER ESIV TV ET, FPGA 22513 Low” T 0.4V LA

T.”High”T 2.9V DL EAH &N ET, FPGA ~1% 0.8V L FTLow”. 2.0V U ET"High” N A &N ET,
722U ARV ASTERIE-0.3V~3.6V 2D T, FNAH2 TASLRNTEE N,

# T-1FPGA AJj, 7]

Low(V) High(V)
77 OUT < 0.4 2.9 < OUT
AT) —0.3 < IN < 0.8 2.0 < IN <36
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7.2. 7029 FOEBRER

721. 78219 MER
Project Navigator Z @)L T7ZS\, Project Navigator (3,
"¥ISE DA AR—/L7 /L4 ¥bin¥nt¥_impact.exe"\ZHVET,
HLLUT, (R = A= a—]> [T X TH 7 rsF s]—[Xilinx ISE x.x]—[Project Navigator]7 6
B CEET,
[File]—[New Project]#7U> 7L TL7ZEW,

ess Window Help

BN D AV NE0 98 AR =Tk
x

[File] = [New Projectlz2V~7

uuuuuu | esy Sapchots \I Py Libraries |

No flow available.

7-3  Project Navigator L#)

New Project Wizard 73 ~&1VE 7, [Project Location]D[... 1227V 7L, 7aP=7hDOF 4L 7 A%
FELET, 22T C¥suzaku ELE T, [Project NamellZ 7 o=/ a2 AHLET, slot_le EASL,
[Top-Level Source Typel BS[HDL] &7 > TWAZEEFERRL ., [Next] 227U 7L TLEEW,

E Hew Froject Wizard — Greate Hew Project

Enter a Mame and Location for the Project

Project Mame: M\
< zlot_le Zi Q_IO:¥Suzaku¥slot_le | E
slot_le & A7) )\ FUL IR REEE

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

Top-Level Source Type:
< HOL h vl
=X
(S

o Cao) (o=

7-4  TalzIOFHAER
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ISE OffvJ7

7.2.2. TN RADER

SUZAKU (ZELESN TS FPGA 7 /3 AR IRL £77, BV 0> SUZAKU ORADFEICL ., [Next]z22

Uo7 L TLIZEY,
R, SZ010 | $7030 | $7130 | $7310
Product Category All
Family Spartan3 Spartan3E Virtex2P
Device X(C35400 | XC351000 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
Product Category
Family

Device

Fackage

Speed

Top-Level Source Twpe
Svntheziz Tool

Simulatar

YWalle

all 3

Spartandk
HZ3S1200E >

TN ZD IR

FG320

4

| R | |

HOL

meT WHDLA Verilog!

FH A Ta— DR

ISE Simulator &0HDLA Verilog)

v

Enable Enhanced Desigh Summary

Enable Message Filtering ]
Dizplay Incremental Messages ]
e —
| < Back g Mewxt > 3 Cancel
75 T SAADEIR(SZ130 DHE)
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723.Y—R T 74 ILERK
[New Sourcelz 27U 7L TLTZEW,

E Hew Project Wizard — Greate Hew Source Z”Elgl

Create a Mew Source

Gow sowes )
Source File Tvpe -

1 Bemove

Creating a new source 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.

Existing sources can be added on the next page.

[ < Back ” Mext > I ’ Cancel ]

7-6  New Source {ERX

[VHDL Module]Z#R L, [File name]iZ top & AJIL, [Next]#27V>27 L TL7ZEW, VHDL Y —A7 7 A /L3
YERSIVET,

E Hew Source Wizard — Select Source Type Z||E|[E|

%] IP (Coregen & Architecture Wizard)
] Schematic

VHDL Module #2V>%

Eile name:

top

HL! Locatian:
& top EAT)
|p]WHODL Package :
7 VHDL Test Bench C¥suzaku¥s ol ]

| Embedded Processor

fAdd to project

< Back g Hext > ? Cancel

7-7 VHDL Y — A7 7 A M AER
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[Architecture NamellZ4 fii& A )L TLIZEW, il TH RBWO T 23, SUZAKU Tl IMP(implement O
H)ELTWET, ZFELEED [Next]Z27U v 7L TLIEEWY,

E Hew Source Wizard — Define Module |T||E|r')_(|
Entity Mame g |
frchitecture Nam IMF‘Dq— IMP |Z& & |
Port Hame Direction Buz | MSE LsE ~
i w []
i v []
i w []
i v []
i w []
i v []
i ]
i w [] 3
i ]
in w [] 3

T-8 7 —XTUF v 4 B

L AEo72 VHDL Y —A7 7 A VO ENFRRIINET, BHEV DT UL [Finish] 227V 7L TLIES Y,

E New Source Wizard - Summary |Z||E|[Z|

Project Mavigator will create a new zkeletan zource with the fallowing specifications:

fdd to Project: Yes

Source Directory: C¥suzaku¥slot_le
Source Tvpe: WHOL Module

Source Mame: topawhd

Entity Mame: top
Brchitecture Mame: IMP
Faort Definitions:

7-9 V= AT 7A AR R
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ISE OffvJ7

PAF O 23 5% CNext] 227Uy 7L &% IZ[Finish]Z 27V o 7L TLIES 0,

E Mew Froject Wizard — Project Summary

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

Project:
Project MName: slot le
Froject Path: C:i\suzaku\islot le
Top Lewvel Jource Type: HDL

Device:
Device Family: SpartanskE
Dewvice: x3isli00e
Package: fg3iZ0o
SGpeed: -4

Svynthesis Tool: ST (VHDL/Verilog)
SGimulator: ISE Jimulator (VHDLS/Veriloo)

Enhanced Design 3ummmary: enabled
Mezzage Filtering: enabled
Dizplay Increwmental Messages: disabled

New Source:
VHDL HModule top.vhd

“
RN G,

7-10 HefEHERRIE E (SZ130 DA
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U ETHHE e =7 b B LN VHDL VY —A27 7 ALK B30 E4,
top-IMP(top.vhd) &4 7 /L2707 L TLZEW, top.vhd 23BIE F 97,

E Xilinx - ISE - G:¥suzaku¥=lot_le¥slot_le.ise - [Desien Summary] |
(=1 X

i File Edit \iew Project Source Procesz Window Help
DPHF LR ERD BN AR AR XBDE e bk  ~¥imE D009 QO
x & FPGA Design Summary A SLOT_LE Project Status

S for: n D h . - . .
DWCS or: | Synthesis/Implementation M| | &3 Desien Overview Project File: zlot_leize Current State: Mew

= -
. [P stz Module Name: t Errors:
B o3zl 200e-4fg320 [JI0B Properties odule a"_|e * : rmr_s
" . . Target Device: xcds] 200e-4fg320 + Warnings:
[alefErtop — IMP itop.vhd) [ Timine Gonstraints
Product Version: ISE, 81.030 + Updated: H 626 00:11:14 2006

[ Pyt Benort

tOp(tOpVhd) %ﬁj/l/ﬁ U ‘y7 Detailed Reports

rt Mame Status Generated Errors Warnings Infos
Translatinn Meszages Synthesis Report
Map Mezzages Tranzlation Repart
Place and Foute Messages Map Report
iming Messages Place and Route Repaort
Bitgen Messages Static Timing Report
Eng Sources | mSnapshnts E Libraries All Current Messages Bitgen Report

@Datai\ed Reports
[ Synthesis Repart
[ Tranzlation Report

|

Frocesses:
[ Add Existing Source D Map Feport
[ Create Mew Source [ Place and Route Report

& Miew Design Summary [ 5tatic Timing Repart
% Desien Utilities I Dt Dot

‘y‘ User Congtraints Project Properties
) Synthesize - ¥5T Enable Enhanced Dezien Summary

Enable Message Filtering

T2 Implement Desien . . [ Display Ihcremental Messsages
T2  Generate Programming File Erhanced Design Summary Contents
E Update Bitztream with Processor Data [ Show Errars

O Show Warnings
[ Shaw Failing Constraints
O Show Glack Repart

< ¥
E'—:c Processes

I Deszign Summary

Started : "Launching Design Swanary™.

Started : "Launching Design Swanary™.

<
Conzole | @Errors _&Warnings [pg Find in Files

Fedo the previously undone action

711 FRTav TN AT ANAERTE T
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7.3. V—X 774 ILIERK

T L= EBAERSILTCOET, L FOIDIZEMA LED ~OH NEZDOEFRLEMA LED %5385
ERBIL TSN,

E Hilinx — ISE - C:¥suzaku¥slot le¥slot _le.ise — [top.vhd*]

Eile Edit Yiew Project Source Process Window Help =& [X]
DA EEG LD EFD  BEALT AN AR L RER D bk v

imB IO VRARLPIEE Z2C2 4% %4 0% a Yz pE 1000 wns v

9 —- Target Devices: A
Sources for: | Synthesiz/Implementation v 10 -- Tool wversions: B
ﬁslnt_le 11 —— Description:
B £xee1200e-41g320 2 - )
n‘:ﬁtnp - IMP ftop.vhd) ii :: Dependensies:
is —- Revision:
16 -- Revision 0.01 - File Created
17 —- Additional Comments:
18 -
i3
20 library IEEE:
21 use IEEE.3TD LOGIC 1164.ALL;
22 use IEEE.3TD_LOGIC ARITH.ALLL:
23 use IEEE.3TD LOGIC UNIIGNED.ALL:
24
g Sources | mSnapshots IEL\braries 25 ---- Uncommwent the following library declaration if instantiating
26 ———— any Hilinx primitives in this code.
F- 27 --library UNISIN:
Proceszes 28 ——uze TNIZIN.VComponents.all:
™ Add Existing Source ii R
[ Create New Source 31 part |
L Miew Desien Summary 3z nLED : out STD LOGIC
% Desien Utilities 33 K -
‘y User Constraints 34 end top;
® P Synthesiee - ¥ST 35
c} Implement Desien 3B architecture IMP of top is
P2 Generate Programming File g1
E Update Bitstream with Processor Data gg hegin

40 nLEQ <= '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 | %7 HIE =D

)’

!

i
P

end top;

architecture IMP of top is

begin B LED #8073 8%

[nLEO <= '0'; |

end IMP;

7-12 V—RAa—K AN
BINCE=5, [Filel-[Savel 22707 L THRAFL TZEWY,

66



SUZAKU STARTER KIT GUIDE (FPGA) ISE O T5

7.4. HEBEERK

}\V7°:E“/°:L~/l/ﬂﬂﬂtop — IMP(top.vhd)% 4R L ., Synthesize 2% 7 /L7 7LTLTEEWY,
Synthesize #% 7 NIV 7§ HEET =y 7 BGEVE T, V— AT —RIZEEWVR T IUR
Synthesize ORI T =v 7 ~+— @b L3 E<w— s Apftx g4, bLrT—v—s@icre o715
BERTETF =y 7L, V—Aa—RE RELTTEEIN, V—RAa—RZEEL TRIFT DL~ — 7 03B
wOibrnT, HO Synthesize % 7 W7V /L, 7 —<—I N7 THRVIKL TL7EE

Wy,

E Xilinx — ISE - C:¥suzaku¥=slot le¥slot_le.ise — [top.vhd]l ‘_’. ”’D|&|
[ Eile Edit View Project Source Process Window Help =[] =]
IDPHS SR EFFD BAALALE SR xBE we dml
imB DD VAL S22 AARR W DB S ¥ 00 ¥ v
-':":' = X 9 —- Target Devices: ~
Sources for: | Syntheziz/Implementation v 10 -- Tool wversions:
11 -- Description:
1z -
15 -- Dependencies:
o ) ~
TEVa }I/%lg*ﬁ = Created
18 -
19
20 library IEEE;
21 use IEEE.STD_LOGIC_1164.ALL:
ZE use IEEE.3TD_LOGIC ARITH.ALL:
23 use IEEE.STD_LOGIC UNSIGNED.ALL:
24
Ef[gSources | Snapshots ELibranes 25 ———— Tnecorment the following library declaration if instantiating
— s 26 —-—-— any Xilinx primitives in this code.
27 ——library UNISIN:
e — 28 —-—use UNIZIM.VComponents.all;
29
M Add Existing Source . .
30 entitcy top is
(] Cl.'eate Ne.w Source 31 part |
L View Desien Summary 3z nLED : out STD_LOGIC
? Dezien Utilitizs 33 B
S ool ton:
b ™ . Ea" . ~ N
O, Synthesize Z% 7 V77
P2 Generate Programming File
. . 35 hegin
ﬁ Update Bitstream with Processor Data -
40 nLEQD <= '0';
41
4Z end INF;
43
44 S e . =
. | sl | 07 NERRIND L
E—:‘::Proc:esses o L | -
—_— /gm R \/
: No path found »~
input arriwval time before clock: No path found
aximum output required time after clock: No path found
Maximam combinational path delay: Mo path found
I WABMING:ProjectMomt - "C:;’suzakux’slot_lex’top.ngr" line 0 duplicate design unit: 'Module|top!
rocess "Synthesize™ completed successfully
v
< | b
Console [pg Find in Files /
Ln 32 Gol 17 [CAPS [NUM |SCEL [ WHDL

7-13 XiEF v
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75.40T)AoT7—23Y
Implement Design O D, Translate DFEDEE 77 L TR,
23 Assign Package Pins Post-Translate %4 7 /L2y 7 LTS,

E Hilinx — ISE — C:¥suzaku¥slot le¥=slot _le.ise — [top.vhdl

Eile Edit “iew Project Source Process Window Help
DPEHT LB ERD U AR AR IEBEE v pm v
BEH DO Q2L 4 S2ELABRADM O 0 S [0 s v

aQ -- Target Devices: -

Sources for: 10 -- Tool wversions:

'ﬁslnt le 11 -- Description:
= £3xc351200s-4fg320 1;  bebendenes
tﬁ:tup-IMP (top.vhd} 1 IR EpEndencies:

15 -- ERevision:
18 —-- Rewvisgion 0.01 - File Created
17 -- Additional Comments:
18 -
12

ENg Sources | mSHGDShUlS |D Libraries

F',

20 library IEEE:
21 use IEEE.STD LOGIC_1164.ALL;
22 use IEEE.STD_LOGIC ARITH.ALL:

FimEesses 23 use 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 Xilinx primitives in this code.

% Desien Utilities 27 —-library UNISIN;

y User Constraints 28 ——use UWNIZIM.VComponents.all:

5 29
Dsynthesize - X_ST 30 entity top is
=-f2 Implement Desien 31 port [
=2 Translate 32 nLED : out STD LOGIC
[E] Tranzlation Repart 33 1 B
g}  Floorplan Design 34 end top;
: Srate Fost- [ranzlate ! 35

~ Assign Package Pins Post-Translate #% 7 /L2717

T
P2 Place & Route
a3
(& ] Generate.Programm!ng File 40 ALED <= '0°;
E Update Bitstream with Processzor Data 41
4z end IMP;
43
44 —
< > s
< | 4
Processes o R -
L ¥ Design Summary |t0p |
Miniwum period: Mo path found -
Minimnun input arrival time before clock: No path found
Maximuam output recguired time after clock: No path found
Maximum combinational path delay: No path found
b WARMING:ProjectMgmt - "C:/suzaku/slot le/top.ngr™ line 0 duplicate design unit: 'MNodule|top!'
Process "Synthesize™ completed successfully
v
< 4

S - -, A Mhdarrnive s 22 Firnd i Filae

7-14 PACE #3756 EIF5
ucf 77 A NEBEIL THWOWIDNEWYEZEN DD T Yes] 227V 7 L TLEEWY,

E Project Havigator f'5__<|

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 Mavigator to automatically create a UGF and add it to the project at
thiz time?

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

7-15 ucf 7 7 A NAERLHERR
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PACE LUV TH AL Z R ETEDLYTZRNND ERNET, "R 2-2 #EEHE L 7Y A2 L. D1 OH
£ LED &7 35T FPGA Y 2E0Y TE4,

#* 7-2 nLEO v> 7% A

SZ010
97030 SZ130 SZ310
nLEO B12 E12 L16

[File] >[Savelz2V 2L THRAFL, PACE &MU TZE0Y,

Iﬁi Xilinx PACE — G:¥zuzaku¥=zlot_le¥top. ucf |T”E|r$_<|
Fil=  Edit View [0OBs  Areaz  Tools  Window Help
DEE S|« & L8| [ DRE | &4 I EE H @ [

Desien Browse E 'X. {if Device Architecture for xc3s1200e-4—fe320 |Z”E|rz|

+-4=3 IO Pins
L1 Global Logic
E Logic

-

ezign Obje i i X
‘| |7 /0 Mame|L/O Direction| Loc |g:rr:|'<( I Loc lIcE > TH A& ANT)

L
nLEQ Output E12

< b4 Packaye Wiew b Architecture Yiew f 4| [ » H

7-16 PACE (2XA8°0 79 1(SZ130 D54

gﬂps 0 EXDHRETAX

5IED FPGA 131/0 DAAZ<ARXE HHIATHIZEM K ET, PACE @ Design Object List -I/0 Pins V¢
YRUTC, #5110k Q@ Pull Up, Pull Down Z-2i}720, EiiihlRE O3 7-0(F— "= a— T 4 — 2 —h
DR TE), A—L—h® High, Low D% €., /O OJEEDZEE(SUZAKU Tk /O EEAD 3.3V D=8, JBIEIX
C-MOS O A)ENHIKET,

Bi Desien Object List - 170 Pins M=1E3

_|I/O Name|L/O Direction| Loc | Bank | /O Std. | Wref| Veco| Drive Str.] Termination| Slew |Delay|Diff. Type| Pair Name|Local Glock]
B nLED Outpurt E12 BANED ko [
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Project Navigator GZEO“Cﬂﬂﬂtop-IMP(top.vhd)O)*ﬁd)%ffﬁU‘yﬁb’CF‘aﬁb VKFEEW, BT A DT A
NV top.ucl 23k BB TET, A ElIE PACE T 7 H A LELIEA MO FETEL T A 45264 T
EET, FxORVGNTIELERL THTIEE,

PACE TRELIZE Y TH A% Text THaE T HIEHTEET, top.ucf 227Uy 273 5& Processes DV AR
71 top.ucf DT EANEIRENLHD T Edit Constraints(Text)z 4 7 L7V 7 L TLIZEN, BT H A0
Text THRRINET,

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

EEiIe Edit Yiew Project Source Process Window Help =& %)
iDPHS GBI EFRD BAALA [N LR X BB 0 s v
EIBHMDD QPR EE Z2Z2LARRRNDHE .S

o BPACE: Start of Constraints generated by PALCE

Sources for: | Synthesiz/Implementation hd
Szlot_le #PACE: Start of PACE I/0 Pin Assignments . SN R
'l:j NET "nLEO"™ LOC = "E12"™ ¢ E@ngﬁtéﬂf\_/»—xj ]\

= £ xc3s]200e-4fg320

= [ Ftop = IMP itop.vhd
& '] topuct ttopuct

#PLCE: 3Ztart of PACE Lrea Constraints

#PACE: Start of PACE Prohibit Constraints

#PACE: End of Constraints generated by PACE

HOWwm-1dm bk wn e

Y

ENg Sources | mSI’IGDShUlS

[y LibPages

top_ucf(top.ucH)Z 27V

Processes:

e Add Existing Source
M Create New Source
= ‘y Uzer Constraints
@ Create Timing Constraints
; fzsien Package Pins

£

g

Edit Constraints (Text)

Edit Constraints(Text)z4 7 /L2727

< >

< | b3
Processes - -
L 5 Design Summary top ‘ B top |
Started @ "Launching ISE Text Editor to edit top.ucf™.
< | b3
; Gonsole | @Errnrs &Warnings g Find in Files
Ready Ln1 Col1 |[CAPS [NUM | SCRL |UCF

T-17 EVT YA DY —A2—R(SZ130 DHE)
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Implement Design 24 7 L7V L TLIESW, BV DAL T VARG EDET,

suzaku¥slot_le¥slot _le ise — [top.vhd]l

File Edit Wiew Project Source Procezz Window Help [=]I5
DPHS CBEFRD BUNLA [N AN X RE 0 M@ v
PIlEE|EZ AR ADE B 0 S HE 100 ¥+
7 —- Module Name: top - INFP ~
Sources for: | Synthesis/Implementation - & -- Project Name:
ﬁslot [ 9 -- Target Devices:
B £ xcds] 200e-4fe320 12 - ;“‘l versions:
- t :
= [alefytop - IMP fopvhel) o |Gk
[topuct opuch) 13 -- Dependencies:
14 -
15 -- Revisiaon:
15 —-- FEewvision 0.01 - File Created
N 17 —-- Ldditional Corments:
Eg Sources |m8napshnts EL\hrarles -
19
20 library IEEE;
FiTEsssEs 21 wuse IEEE.STD_LOGIC_1164.ALL;
[0 Add Existing Source 22 use IEEE.STD_LOGIC_ARITH.ALL:
[ Create New Source 23 wuse IEEE.3TD_LOGIC UNSIGHED.ALL;
& View Design Summary 24
y Desien Utilities 25 --—-— Uncomment the following library declaration if instantiating
y User Constraints 26 —-——— any Xilinx primitives in this code.
PINEAN - S— 27 —-library UNI3IM;
| ——uze UNISIM VCommopepts. =mll:
= o Implement Design #% 7 /L7Uw
@@Translation Repart
g}  Floorplan Design 32 nLED : out S10_LOGIC
P2 Generate Post-Translate Simulation Model 33 ):
#fizzign Package Pins Post-Translate 34 end top;
QOMer > _ _
{}@Place& Route gg architecture IMP of top is
[$] Generate.Programm!ng File 3%  hegin
E Update Bitstream with Processor Data 39
40 nLED <= '0°'; LS
41
42 end IHNF;
v
a= N
A3 2|2 | >
Processes o -
L i, Design Summary |tup |
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
4 >
0 Conzole | @Errors _ﬁWarnings g Find in Files
Ready Ln & Gol 1 [CAFS [NUM [SCEL [WHDL

7-18 A 7TVASE
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7.6. 7O S LT 74 ILERR

Generate Programming File #4% 7 /W 7Uy 7 LEd, =7 —0N/21F 1, top.bit £ ) FPGA
AL 74X al—ar o bit 77 AVHBERSILET,

ES Xilinx - ISE — G:¥suzaku¥slot_le¥slot_le.ise — [top.vhd]
[+ Eile Edit \iew Project Source Process MWindow Help
NP HS LB EE 2 I@E!Eﬁg’ﬁgﬁlﬁll AR IXBRE b Mrﬁm
'%EIEI]-uJ+'é"<‘ _Ei/‘%%ﬂ@ﬂlu‘v_bbx 1000 s v
=) -- Target Devices: ~
Sources for: | Synthesis/Implementation - 10 -- Tool wversions:
'f-jslnt_le 11 —-- Description:
B £ xc3s1200e-4fe320 1; T s
2 [raleFytop - IMP o vhel) on [
[idtopuet topuch) 15 -- Revision:
18 —-- Revizion 0.01 - File Created
17 -- Additional Comments:
18 -
5 - 19
E§ Sources | 5 Snapshots IEL\brarles 20 library IEEE:
F'r 21 use IEEE.3TD LOGIC 1164.ALL:
22 use IEEE.3TD LOGIC ARITH.ALL:
Fizesses 23 use [EEE.STD LOGIC UNSIGNMED.RALL;
[ Add Existing Source 24
[ Create Mew Source 25 --—- Uncomment the following library declaration if instantiating
View Design Summary 26 --—— any Hilinx primitives in this code.
% Desien Utilities 27 --library UNISIN;
g User Constraints 28 ——uzge UNISIM.VComponents.all:
5 29
£ Synith - HW5T
& G©1ynl SSIZ;BD . 30 entity top i=
= {}@ mplement Design a1 port [
=LA@ Translate 3z nLEO : out STD_LOGIC
E@Translatiun Report a3 )
g}  Floorplan Design 34 end top;
P2 Generate Post-Translate Simulation Model 35
#zzign Package Pins Post-Translate 36 architecture INP of top is
DOM=p 7 _
Flace & Route 36 begin
38
a0 1Eo eo 10
Bitstream with . . NS
Generate Programming File % 7 /v 77
44 —
bl
£ >|¢ | ¥
[EVFTY I — —
7-19 bit 77 A NVAERK
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7.7.aA274FalL—>3ay
FPGA |ZfERE L= top.bit ZE XA E T,

7.71.JTAG Tav 74 ¥al—>3ay

HIHE AL T IMPACT T top.bit #EHZIALE T, IMPACT TD FPGA OFEZHLX 12O\ T
13"6.1.1 iIMPACT CTEXHx "2 2L T/Z3V, iMPACT % Project Navigator @
Configure Device iIMPACT) %4 7 )V 7 Uy 7§ 5Z&Th, BT HZ LMK ET,

IS Xilinx - ISE - G¥suzaku¥slot_le¥slot le.ise — [tap.vhd] (=[]
Eile Edit Miew Project Source Procesz MWindow Help =& X

DAHD LR EFRD SAAXXNNE LR XPE OO0 Wik~

BB DD V£ 2L ABARANHE Sz WE [0 S ¥
9 —-- Target Devices: ~
Sources for: | Synthesis/Implementation e 10 -- Tool versions:
Eeiot e 11  —- Description:
= £ xeds] 200e- 42320 ig T evendencs
& [igfhtop - IMP {topvh) gl Crenienies
[Rtopuect topuct) - [
16 —- Rewvision 0.01 - File Created
17 —- lhdditional Comments:
i8 -
a 139
E3 Sources | mSnapshots IDL\brarles 20 library IEEE:
I W 21 use IEEE.STD_LOGIC_1164.ALL;
2z use IEEE.STD_LOGIC_ARITH.ALL:
Processes: 23 use IEEE.STD LOGIC UNSIGNED.ALL;
1 Add Existing Source 24
1 Create Mew Source 25 —--- Unconment the following library declaration if instantiasting
i View Desigh Summary 28 —---- any Zilinx primitiwves in this code.
¥ Desien Utilities 27 —-library UHNISTHN:
y User Constraints 28 ——uge UNISIM.VComponents.all;
z3
B(@synthesize - X5T
30 entity top is
= 2@ mplement Desien 31 pDrZ( s
2 Q@ Transiate 32 nLEO : out STD_LOGIC
[El@Translation Report 33 Vs
Floorplan Design 34 end top;

) Generate Post-Translate Simulation Model 35

Assign Package Pins Post-Translate 36 architecturs INP of top is
LD Men 7 .
2EPlace & Route :g begin
= P Generate Programmine Fils 40 ALED <= '0':
[E)@Proerammine File Generation Repart 41
B Generste P TAG File 4z R
S «— Configure Device iIMPACT) %% 7' /L7 )7 |
v

L] ]
5 Design Summary | top ‘

|

2 Processes ‘

7-20 iMPACT 26 b
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B LED(DD) 2N -7 TLrHn ?

7-28 B LEDD1) AT

7.7.2.Flash * Y IZ/HFELTaAY 74 F¥al—>ay

—[EEIRZY > THY) — EEBFE AL THATLIZEN, Flash AEVITRIFESILCWAT —Hnar 74X ol —
L ENDHDT, Any b= U OIRBEICE T2 BVET, 2 Xilink @ FPGA 73 SRAM _—ZAD7=HT9,
WEBDRIEE N B2 R FFSE 5121 Flash AEVIZary 7 4F a2l —tar T —XEEBZAT VLIRS E7, Flash £
FY~DEZABLFFIEIZHOWTIE SZ010, SZ030, SZ130 DA 13"6.1.2 LBPlayer2 THEE#iz 5"4, SZ130
DHA1E"6.1.3 SPI Writer TEXMZD"EBML TLEE, Flash A€V ICEXAT L, BEREZT>Thar 70
Xal—arys —ZRKbhEtA,
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7.8. ZEENE

D1 Z TS ¥ 72L&, D2, D3, D4 B3P LIES THDDITERR DN TLLEID ?
ZHUFZEEE OO TTIZ IV E S,
Generate Programming File 24 27Vy 7L CTA==2—% L, Properties 2R L TI7EEW,

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

Eile Edit “iew Project Source Process window Help =& ]
DPHP LB A D @AHAN (A 4R XBDB O HEre
im g Mo 9@ L e T2 AARKDE B b= pE [0 ¥ ¥
7 —— Module Name: top - IMP ol
Sources for: | Synthesiz/Implementation v 8 -- Project HName:
'@ﬂslot le 9 -- Target Devices:
= €73 xc3s1 200e-4fg320 13 - E‘:‘Dl versions:
= ﬁ%top - IMP {top.vhd? iz :: Escription:
[eltopuct topuct? 13 -- Dependencies:
14 -
15 —— Revision:
16 -- ERevision 0.01 - File Created
17 —— Additional Comwments:
B} Sources |mSnapshots ELibrarias 185 ——
19
Z0 library IEEE;
igesEEs - 21 use IEEE.STD_LOGIC_1164.ALL:
[ Add Existing Source 2z use IEEE.STD LOGIC ARITH.ALL:
[ Create Mew Source 23 use IEEE.3TD_LOGIC_UNSIGNED.ALLL:
& iew Design Summary z4
‘y Design Utilities 25 ——-- Uncomment the following library declaration if instantiating
y User Canetraints 26 ————. any Xilinx primitives in this code.
c]@SyntheSize —wsT 27 ——library UNISIM:
. 28 ——use THNISIM.VComponents.all;
= c}@lmplement Dezign 20
] C}@Translate 30 entity top i=
@@Translatiun Report 31 port |
@ Floarplan Dezien 32 nLEQ : out STD_LOGIC
Generate Post-Tranzlate Simulation Made! 33 1:
i | 1=K L 34 end top;
Assign Pac 1 r
hitecture IMP of top is
37
.+ Generate Programming File
4 Genera : t gr:mmng i %T. Fun
E Update Bitztream with Praceszor Data
Rerun .
gi’: Ferun All ’ =
S stop
Open Without Updating | )
b
P | =
rocesses '.:}rf top |
Vo7 LT, Ama— L.P i JEiS %
—= roperties 213 A
inalys leted MON 26 JUN 0:35:4 20 z Eﬁj/& N )l %Hj N p %‘}L:‘FR
Generating Report ...
Nurber of warnings: 0
Total time: 4 secs
Process "Generate Post-Place & Route Static Timing®™ completed successiully
v
< | ¥
5 Gonzole | @FErrors | f\ Warnines |6 Find in Files
Edit the properties for the highliehted process Ln 17 Cal 25 |CAPS | WUM |[SCRL |WHDL

7-21 ZEEE PO EM O H LT

75



SUZAKU STARTER KIT GUIDE (FPGA) ISE O T5

[Configuration Options]Z & SERDE HINH CEE T, T2 TLEIE L OKIRLELA R E CEET, ZOHIZ
[Unused IOB Pins] SV RHVET N, S22 X AL O T2V ES, IR E T, [Pull Downliz7e
STVWET, ZO7H"H 7-23 D LALE B "OLHIZ D2, D3, D4 [ZEHNV LIV T LED 23> TLEWET,

Property Hame Value

Configuration Rate Default (1}

v
Confieuration Gk (Configuration Fins? Pull Up v
Contiguration Pin MO Pull Up v
Contiguration Pin M1 Pull Up v
Contiguration Pin M2 Pull Up v
Contiguration Pin Program Pull Up v
Contiguration Pin Done Pull Up v
JTAG Pin TGK Pull Up v
JTAG Pin TDI Pull Up v
JTAG Pin TDO Pull Up v
i ——— >

<unused I0B Pins Pull Dowr g v
UserlD Code W TET FF
Reset DCM if SHUTDOWN & AGHIGH performed [7]

DCI Update Mode | A= Required

<]

Property display level Detault

[ok [ camel ][ Ay ][ Hek

7-22 ZEXELALERERE

+3. 3V
VAN

+3. 3V 3§

FPGA

4=
LTy T

yAN
Dq4—7
TILEDY

7-23 HUIEHBEH

& EA [Pull Uplicd 5L, D2, D3, D4 (3657270 ET M, ZIORKE TIXZEEE L ORIRALEL A [E B3 &
THZEDRHFAR N0, SUZAKU 2381037272 > CLEI AIREMENHV 3, SUZAKU (21X RESET [BIE 2360
ZOREIIAES T Pull Down SAUCWET, ZZDOE T Low D3N AA LB —H L AL TR RIT U757,
High <° Pull Up, Float (ZEHEL7=5E. VBV TLEIZERHN E T, T, EEXEUNHEENH NS
NTCWDEDIIHEDVNNVEENLER A, 4 E1E D2, D3, D4 I 5E2EFRL TRDHIETHALL £, top.vhd,
top.ucf |Z D2, D3, D4 DI 5 OFLIRZENN A TTZIW,
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Bl 7-1 {55 OFLiE A B (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

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

--library UNISIM;

--use UNISIM.VComponents.all;

entity top is

port (
nLEO : out STD LOGIC;

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

)
end top;

architecture IMP of top is

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

® 73 vUr¥Ar

Sgg;g S7130 87310
nLE1 C12 F12 L15
nLE2 D11 Bil1 L.14
nLE3 E11 All L.13
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8.VHDL IZ& %R D v U E%ET

ARELZFLT-OITNFEL2S, FIKRED VHDL OFtat Hikén Ty 7% i oW TR L £9, VHDL OFEH
Ry IERFICOW T, HOFIZHELWEMNZ B TS WETOT, THHES ML TLEEN,

8.1. VHDL O E A&
¥4 VHDL Oitat FiEZ AL £9,
VHDL ARGk

TATIVE S L\ —U ML
747 4(entity)
7T —%77F ¥ (architecture)

MHIRVET,

TATIVEF L\ —URERN LT, FHEHE A CREB RS ER LIy —VEFFOHL, =747 11
SN E DAL B —T 2= 2% FLIR L, T —F 7 7 F ¥ TN R O E B EZFLR L E T,

VHDL TiETRGELE O TLFOR/NDOKFZLER A, HilZ1E Port IE port £2° T PORT £ ThH
FCICDNET, PRIFEICOWTIFZIRD Tips #Z ML TLZE0W, L, ISE fHEOTF A= T &% ffi>T
WHGE ., PRBRIFICEPED > TEIRSNET, o, —TIHODLEDITRETHIAMILVET,

5l 8-1 VHDL A E

CSATSUBEENY T~ SOl |
library IEEE; AR
use IEEE.STD LOGIC 1164.ALL;
use IEEE.STD LOGIC ARITH.ALL;
use IEEE.STD LOGIC UNSIGNED.ALL;

——IYTAT4 (AHADES) Port : port &, PORT & [l
entlty slot J_S/
Port (

-—~ZZICAHAECDEEEEL
) .

end slot;

=777 F v (EBEFREK)

architecture IMP of slot is
--NEESFENREEE BT S
begin

--ZZICEEFERRT D
end IMP;
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82. SATSYBEENYHY—UHUHL

ISE © VHDL YV —2a—K%& H BT 5L S — OR3-S ET, ZR2ho ki FEOEY
T MICHEE % 728 I — DRI BT MBS TREOM L CLIESUN, F47 T A 5 CIER T 52 b H
KeET

# 81 FATIVENT—T

475 Robr—=v &

IEEE std logic 1164 FHARES%
std logic arith ST A
std logic unsigned |fF57aLEHA

8.3. T T 14 T 4 (entity)

TUTATANTIHIR = D ESEITWET, A EDA L H—T 2= R TDONWTEBRT DD DT T AT AR
V%9, ISE CVHDL Y—Aa—KRZHEVEMTDHE, 0T AT 48137 7ANE ERICAFNTR0ET,

il 8-2 entity st

entity slot is --entity TUTA4T4% is
Port (
SYS CLK : in std logic;
nLE : out std logic vector (0 to 2);
nSW : in std logic vector (0 to 2) —-&f&IT ; [EFE
) ;
end slot; —-end TUTATA%;

83.11.EEDNER
RTIIUTORXTESLET,

Bl 8-3 [REDER

R—MESS : AhAR T—42%4T4;

8.3.1.2. AHHAhH®E
A F1 720 in, out. inout &AL ET,

* 82 AT

in AN THLILEEIRTE
out HTHHZEERTE (N CHAJHTE 2
inout AT THHZEERTE

VHDL Ti&, HIFR—MEBE2NEIZS M TEET A, WETESHRLI-WEXIE, WESAICNEME 52 H v
9, NEME B DESITHOWTL"8.4 7 —F 77 F v(architecture)"DNENE 5D EFHRDEA SR TTZE,
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8313. 7—42447F

T —HEAATNUF a2 HVET N, IMHEIDIT std logic & std logic vector TJ, std logic T
1Y RDESZERKL, std logic vector(0 to n) Tnt+l1lEYMEDEFEZERLET,

nLE : out std logic vector (0 to 2) &95L3EVIDIEEFFT-HMIIEBEERTHILENTEE
F, nLE (0) . nLE (1), nLE (2) £J 5L T, ZNENOE VMY T ZENTEET,

to Zfli->TERTHE, MSB AL Yh 0127220 E T, (downto &95L LSBRIAE YE 0120 ES, AET
1% IBM @ CoreConnect (2 TNRRAZEFRTHD("2.2.1 NADE YT DNWT"R), to 2N E

—5—0 )

# 83 T—HIAT
std_logic IEEE 7147 JVCER
std_logic_vector | std logic DXIX-HAT
integer (B2 B )

Bitlabel | 0 | 1 [ 2 | 3 |
MSB LSB

81 toxfl-oTiESR
8.4. 7—3T ¥ F v (architecture)

B OREESCENE/R S A 22 IR LE T, 7T—F T 7 F v & I /MEE T2, SUZAKU Tl 1MP L TWVE
7,

5] 8-4 architecture iR

architecture IMP of slot is --architecture 7—FTI9F %% of TUTATA4% is
--NEMEBDER

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

signal count led : STD LOGIC;

begin
- CICABMEX F it T S
nLE <= not le; --{EBHKAX - [FIRFIZALBE S LD
process (SYS CLK) —-JHAERX
begin ‘/
if SYS CLK'event and SYS CLK = 'l' then
if SYS RST = 'l' then
count <= (others => '0"');
else
count <= count + 1;
end if;
end if;
end process;
end IMP; --end 7—FX T F v 4%4;

8.4.1.1. NEBIEESDER

WEBCiE 3515 513 architecture & begin OMIZFERLFET, EEDESITIL signal ZHW, LT
DK TESLET, T —FXAT I TATADEFES LR TTOT, "8.3 =717 ((entity)" DT —
BEAT DHEZHLTITZEN,

Bl 8-5  WHEME T ER

signal §8% ' 7—44%4 7% ;
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8.4.1.2. RIFFMLEX
begin~end OICEEFLRSAVZBI B A RIRFLBR LS NN E T, [RIRFALEE ST TILZ U FU03MhoD [R] R ALER
LEBIRRSEIEL | WANTABE SN E T, 5 SUASL, 7 r e A E DA TR L £,

8.4.13. EBHRAX
A<=B; LTHL A B BNRASILET,

84.1.4. 7OtAX
FavAIILL FOB TR L £,

5l 8-6 TrEAL

process (B TAETA4 YR
begin

end process;

UL T AT AVANTER LT EDO E NN LT DL IR L7z S0 BB FEATSILCWDEE T, Hf&AT
FCEITTHE LITRED, RIZZNSDEFNEAL T D ECEEAZIELF 9,

/: TIPS VHDL F#J5&

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

ZIBIFI L ey IEREHZOWTEHRIAL T,
”not” "and”, "or’7e E DIAGHEL S — Mkl A S b TEDNDL DA LA G DRI LV, 7oy s &g Bl

(CHAED ADNIZF THAPREVET, RS Ay F LE LED 24> TEATRELS — MO EEZfERE
Liﬁ‘o

8.51. MLAKRE VRA v FEDEE

HBEhEaT s DO AN LT, HILRZL Ay F 2R LET, LAY 2y F 1L FROLIRE K2
TWET, B LED 00 EKIT X 7-2 B LED EEEK %5 R LTSN,

KA AL TR E"High”s FPGA (2 A S, RALAHIL COAHELow” s FPGA I A IS ET,

+3. 3V
AN

FPGA *

SW3 | w2 | swi
ad

82 LA ALY FJEL [

8.5.2. not and or Z{E>S
R B 55N \nﬂaiﬂ'&@ 2 @*ﬁ@i’%@%ﬁ%@i@“ FlZ1E, Hf LED 2 LE LV0)fE 54 TER

L. ”ngh”(”l”)“C AT LT3 . nLE SVWOEBL TEEL., "Low”(“O") TEIT LA, AmElre
V%4, (nLE ® n i/\nﬁﬁf_ﬁﬁf_klﬂ'};&’i’% T HIOIENET)
LED/SW "R—RIZIZIEGHEE, BFRDOE B NREL TWAD T, 0009 <5720 ICARFLOE F1E

FPGA V‘J*BT&%S@’CE ML L THOIDITLET,

8.5.2.1. not
HEMEEOIE R (BB O IERED) IR O — L TR TE T,

5] 8-7 not Fak

nLEO <= not 1le0;

el nLEQ
le0 —o— nLEO ? (‘)

8-3 not [AIK L EHIEE
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8.5.2.2. and

SW1(E 54 :sw0)& SW2(E B4 :swl) Z [l T HILTZ5 D1 (E B4 :1e0) ST T 5L 0O DILLL FO— LT
Sl CEET,

5] 8-8 and ik

le0 <= sw0O and swl;

— Ol = Ol=

— O O| Of @

w

0

sw0 0
o —1 )>— le0 :
1

8-4 and Rl EHER

8.5.2.3. or

SW1(E 54 :sw0)h> SW2(E 54 :swl)DEBLE— 7 THIESN=5 D1(E 54 1 1e0) 384T T 5L H DT
PLTFO— TRl CEET,

5l 89 or Ftak

1le0 <= sw0 or swl;

—O|=|Ol=

—| == ol

W

0

sw0 0
o ] D— le0 ;
1

8-5 or [AlEELHEER
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8.5.2.4. not, and, or 0 top.vhd
S F LA LED (D1) 230877 ay = 7 e H LU TR TA TS,

il 8-10 not. and. or(top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

—~I T4 T4 (AHADES)
entity top is
Port (
nLEO : out STD LOGIC; --#fLED (D1) ~DHAES (BRHE)
nSWO : in STD LOGIC; --RA YF (swl) HNoDANES (BHRE)
nSWl : in STD LOGIC --RA Y F (sw2) AbDANES (AiRE)
)
end top;

—~7—=FTUFx (EBEREK)

architecture IMP of top is

signal le0 : STD LOGIC; --Hf8 LED NEMER (EiRE)

signal sw0 : STD LOGIC; --RA wF (swl) NEMES (ERE)

signal swl : STD LOGIC; --RA wF (sw2) NEEST (ERE)
begin

sw0 <= not nSW0; --not B TAARINZEREIZT S
swl <= not nSWl; --not BRI TANRIZEREBIZTS

le0 <= sw0 and swl; --and EIE& (MAWLI=5 LEDHHD)
--1e0 <= sw0 or swl; --or HIEE (EBLM—ATHE L5 LEDAHD)

nLEQ <= not le0; --not BIRTHARIZERIEIZT S

end IMP;

8.5.2.5. not, and, or DEVT7H A >
T AATLL TRV ET,

#* 84 not,and,or BT YA

SZ010

S7030 SZ130 SZ310
nLEO B12 E12 L16
nSWO0 Al3 F11 K14
nSW1 B14 Cl11 K15
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8.6. EFF [EI &

ZDWF D AT Tl i RO ATE S ITHIKAF T DRI ZNEF RIS LOWET, 2 RFFd 5, TOEE

HT 5, Lozl N TEET,

JE e [T B8 L AR R ARR G HZ KO R SE B F 37, FERIBIER EHIBIAE DR DUZIGC TS Eh & | IRIZ A5
TN eIR e b0 T, JEFEIIZIIME EE A, HLIERMIE Z2HEOEWIEA T, @ 1 E7ay2IZF#E
B TOBEWET,

b2l —
A I B [0 3%

Y

HAFBEDADIZHIKEF

8-6  NEF[EIEE OB

86.1.D-FFD&E Uy TFoAvY )
I E ¥ C BBz Dl: D-FF T,
7y DD ERYTT —FZARFFL, IROTay 7 TREFLIZT — 2% ML ET, 7ay 7O h ERYLSAT

TS PEEL THO IR L A,

CLK _JT

D

itﬂﬁl;ﬁﬂ: LA
[

-

N
e e o
I—

/ﬁ

' L RO OVHIETCT—ARE
RST T
D-FF

An — D Q Hh

CLK —
899

RST
U A0

8-7 D-FF o@hfE
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8.6.2. A ARET

BRI A TNE B DR ZEICE > TEER R FV ET, FERBIEREITlE ns BAL TR ZZ/ES>TLEIZENHY,
AT HEDIEF R T, SRR A K. BLE BRI DR B OBIEILY — LV OFH NN —Va KL E
T, Fo BEST ANAADEREICE S THEFVREBIELET, ZTNHO T X TORIEEIEFRIBZ G THEZIA
DOITEHOETT, HXZALDIZERIT DL I T RBERIL, KIS DDD 057 o TL
FUvET,

FZIUCOEDZ R FHIZAIL 7 RGN I E9, FIHEREECIE. FEIH ey o H#IRE L0s 7
— MO LATRIE OBy N Ty 7 72 8 OFSE RN E AT IUE, B3R 2@ ICEET 22 L MRS C
WET, FPGA Xz ay 7 R E LD > QO T, 2n0 a7 BRI OB~ T Delay 234072
A E ML BIET A ENMRESNTONET,

Xo T, —f&REYIZ FPGA TIXZ o ray 78 #RE v, [RIMIEREH 21TV ET,

[FHIE T 2 B ORI E D-FF L TR > TOE S, #AA DR RIEOBRIA /NS DL T, BT
DIIRIHRO AR EED LN TEET, EZIZ D-FF 2 AL, MlABDERIEEOHLE )/ NS0T, &R0
IR R ESTEET,

8.63.hH >4
NEF R OIEARBRF L ThH 2% T ET, o ZiTray7iihbdTEEE AL ZVA N (FZUAR)
LES, B ZORIBITILL FOI ik cEEd,

Bl 811 Av HEtaR

process (SYS CLK) --J Ay I ESIZEENH D EELT
begin
if SYS CLK'event and SYS CLK = '1' then --Y By DL EAYICRHE]
if SYS RST = 'l' then —-Utvbantzn (AHHVEY L)
count <= (others => ‘0'); --h U391t
else —-ZDHIL
count <= count + 1; ——-ADYMEZA U )ADE
end 1if;
end if;

end process;

8.6.3.1. 4 0y DRk
o1ty 7 ONH E Ty VI RBES RN A LT OXIICFEELET . SYS_CLK = ‘0Ld 543 FYTyic
ASEHZ LN TEET,

B 812 ZuvZdONiE EnTo 2[R

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

8.6.3.2. Ut v hDECt

rvy 7 DFERO FIZ)Ey bt 3 5Ly h, ISR HEIERBY Y MR ET,
SUZAKU (JFEFRER IC 2323 TRY ., B ARIZ) By 05 d01Ze>TnEd, 2oV ey ME 5
2 HWT AR 5O ATV ET, VHDL TIEZ ORI LD By FTHIEIE 95 5 IE OIS NEME 5 /E
FORHIHIEUL T DT IELHVET,

B 8-13 UL H

if SYS CLK'event and SYS CLK = 'l' then
if SYS RST = 'l' then
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8.6.3.3.if X
if WILLF O TRABLET,

] 814 if 3¢

if & then
JIIE Je A0 38 3L
elsif &4 then

R R A0 $2 3T

else

NI 22 A0 3 3T

end if;

8.6.3.4. other T#J#A1L
others [FFRVT X TEVIEMRT, others=>’ 0’ £95&, Ko TWAE YT RTIZ 0 MRASILET,

51 8-15 other THIHIL

count <= (others => ‘0');
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8.7. ISE Simulator O {HELVA

HDL Ta—7 (7 %8I7/x-7206, PC ETilal—alZ{TnEd, ol —raidn oy /Gt CHEE
RIFEETT, BEERICT AARACEZAA T T, BEZOZEHZLTHMRIELSHWTT R, PC EDv =L
—2ar Tl BB OFEEBAIRICHDET, 32— a THADEZ T @YDOEIEIZ 2> TWNDEED
D>, HEFBL CNBEBEDOT NAACEXIABRET,

b HADNEFFEI T I 2 OB E ZRR T 5L ISE (C&F 1% ISE Simulator U523t
BHLET,

8.71. 7O Y FOFIRER N ]
Tl 2 Ve BERR L TLIEE&W, a2 /41 slot_counter &L . new Source T C
slot_counter.vhd &L, #HlY —Aa—RZ/Eo>TZ30N,

8.7.1.1. slot_counter.vhd

IR E LR L CTLIEEW, AT, 4 BRI ADI 2 —ar B{T0ET, 4 By
VETIZ 0D 15 FCHADHIENTEET,

FLIRTE7=5 Synthesize 24 7 V27U 7 U CUHEIZBIEW B2V T 2w 7 L TLIEEN,

B 816 I HDIIal— 3 (slot_counter.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity slot counter is

generic (
C CNT WIDTH : integer := 4 --ADYUADE Y ME
)
Port (
SYS CLK : in STD LOGIC; --Y BwH{EE
SYS RST : in STD LOGIC; --U+twv MEER
count : out STD LOGIC VECTOR(0 to C CNT WIDTH-1) --AVUARE

) ;

end slot counter;

architecture IMP of slot counter is
--REMES DEE

signal count w : STD LOGIC VECTOR(0 to C_CNT WIDTH-1); --h™ A {ERNERA
begin

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

begin
if SYS CLK'event and SYS CLK = '1' then --¥ BvY M5 EMNYJIZFEH
if SYS RST = 'l' then --Ytv bEhfzs (A#AUEY M)
count w <= (others => '0'); —-AVUR{HIL
else --ZDHthlE
count w <= count w + 1; -—-ADMEZA V)AL
end 1if;
end if;

end process;

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

end IMP;
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VHDL |[ZkAry v /ikE
8.71.2. Pz RYwHIXIZTDNT
IRADNRIRE DIRTGA—Z 5P W72 LIV ET, SRl TR — P HFIE R CTTR, [HREIET 72T 720
T, i Rout” 72 8 D O EIZHY FH A,

5] 8-17 generic X

generic (

EE% : T—424%9474 = #E
)7

8.7.2. TR FRUF OFIRIERK
BB DE R Ial— L ar THERLET,
[Project]—[New Sourcelz27V>27 L TLZEW,

[Test Bench WaveForm]#% 34K L, [File namellZ7 7 AV 4% AJ1L . [Next]Z# 277 L TLEE .
W, 22T 7 7 AV 4 % slot_counter_tb *LFT,

E Mew Source Wizard — Select Source Type

[F] EMM File

%] IP (Coregen & Architecture Wizard)

Test Benc
L

N
\

- File name:
h WaveFarm

|

slat_counter_th|

slot_counter_tb & A 7J
=

Location:

|C:¥suzaku¥slut_cuunter

[P WHDL Package
U] WHOL Test Bench
| Embedded Processor

Test Bench WaveForm %2R

fdd to project

o (oD (o]

8-8 TFTARUFERL
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WOHE 235 FET[Next] 55 L O Finishl 227V 7 L TLIEEW, 7uv 7 B2 ER L £7, [Initial Length of
Test Bench] % 10000 (222 % L C[Finish]% 27U » 271 TL7Z&, [Initial Length of Test Bench]ZZ& &4 5&,
Rl — Al EAE T HAZENTEET, I a2 REEZEZXDLIENTEET N, SENThv 20 &%
RV RO TEFRLEE A,

EE Initial Timine and Glock Wizard — Initialize Timine M=
Maximurm
output delay
Clock o C192K
high far : lowy for '
CGlock Timing Information Clack Information
Ihputs are assigned at “Thput Setup Time" and (%) Single Glack SYS GLE w
outputs are checked at “Output Valid Delay”. ) =
® Rising Edze O Falling Edze & it Elogis
© Dual Edee (DDR or DET) () Combinatarial for internal clack)
Clack High Time ha Combinatorial Timing Infor mation
Clock Low Ti Ihputs are aszigned, outputs are decoded then ;
ock Low Time 100 ne checked. A& delay between inpute and outputs avoids
Thput Setup Time Fiz aszignment/checking conflicts.
Output Valid Delay - Check Outputs nz After Ihputs are Assigned

Offzet l:l e fzzien hputs ns After Outputs are Checked

el = Tnitial Leneth of Test Beng quDD he
[] PRLD (GPLD} [] GSR (FPGA)

Time Scale TRE——"_
High far Initial: |‘| il

e
| [] Add fAzynchranous Sienal Suppart

o D

8-9 Iy IEAERL
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ROWHENRRSIVET,

Source V4R ® Source for:#[Behavioral Simulation]iZZ # L TL7/ZE0,

VY MEBE AT LW E B b2V T, Uy MEEE AN LET, 7ay 705 i TRIZKWD
P — Ll AR E SR LTS, KEBOEAESY YT 5E(E 5O High”, "Low % Y102 %
ZEMTEET, KD ESIZ SYS_RST OfF 524K L TLZEWY, 100ns TE5&H BT, 500ns TE 52 H
THFTWET,

[File]—[Savel#2V v 7 LERAFEL TLESWY,

Behavioral Simulation |25 5

counter.ise — [elot_counter_th.tbw*] |T”E‘r5_<|
I File Edit Wiew Project Source Process Test Bench Simulation Window Help (=& <N
DRPEHA 2R B REALL(AD L EE| o] b B v
BmE DONY § &2 H X B (b= b2 i #he v
Sources for: rithesis/Implementation - End Time:
f-ﬂslnt o . 10000 ns 100 ns 5E|Ei ng 400 ns 1300 ns 1700 ns 2100 ns 2600 ns

G O xo31200e4te320 -l-.nl Hevaon |G [0 [ [ N R I Y I Lo

2. slot_counter - IMP (slot_counter vh
[ = AN svs_RsT i

Q¥ count[0:3] ] R 0

Uty ME LRk

Er§ Sources | ) Shapshots @ Libraries

Hierarchy of =lot_counter_th:
slot counter

s — 2 |zl P AEL | 3
Processes Higrarchy - slot_counter_th.thw - X - -
E]_c L] i Design Summary slot_counter = zlot_counter_th
-~
Process "Synthesize™ completed successfully
Started : "Creating Thw file™.
Compiling vhdl file "C:/suzaku/zlot_counter/slot_counter.vhd” in Library work.
Entity <slot_counter> compiled.
Entity <slot_counter> (Architecture <imp>) cowpiled.
w
>

<
5 Console | @Errars | g Wamnines [pg Find in Files
Ready

8-10 VtkvyMNEARK
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8.73. 3 aL—Y a3 iER
Processes Z7 %7V 71 TLIZE, Xilinx ISE Simulator ®=% 277 L CRHZ ., Simulate Behavioral
Model Z# 7 V7)o 7 U TLTEE&N, P32 — Y a i mNFH RIS E1,

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

B File Edit Miew Project Source Process Test Bench Simulation Sindow Help

NP HE 2B @R BUALA AR LY BE oo R v
=Rl =TEAE O Wl Wh: D A - I T T

Sources x

S for: | Behavioral Simulation v
'-:ajs\nt_mumer

= £5xc3:1200e-4f2320
= slm_cnumer_th (zlot_counter_th b

UUT - glot_counter - IMP {zlot_countervhd)

=1 X

V0%

Now:
10100 ns

M sys_clk

A sys_rst

=l @ count[0:3]

0~15 DAV M
L URah

g Sources | anapshots IE Libraries

I Fr
Frocesses:
M Add Existing Source
[ Create New Source
@ View Generated Test Bench As HDL
[  Add Test Bench To Project
= ‘g‘ Hilinx ISE Simulator

z
B e becaiod imlaiion Pe /
T ———— T —
@ Simulate Behavioral Mode

¥ &N countn]
B count(1]
B countfz]
A count(3]

Ons 2020 4040 ns G0GD 8080 ns 10100

Simulate Behabioral Model % 7 V7V~

4

Processes =S|m Hieratchy - slot_counter_th

i Design Summary zlot_counter =s\ot_counter_tb = Simulation

EIRS ¥

User (VHDL) Code Called Simulation Stop

- 1=

** Failure:3imulation successful (not a failure).

Simulation stopped when executing process: sloc_counter th.vhw:7l
on line 108 in file "C:/suzaku/slot_counter/slot_counter th.vhu"

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

No problems detected.

® /ol HoONT

811 T3zl —iarfEi

sys_clk O TEAE HLCLTES, 7y 73717, 70" & 0K L E7,

® UViEyMZHoONT

count DO —FFIDITIROHRT u EEDPNTOET, ZHUTMER R EE VI B TT, sys_rst 23"High”lZ
7eh& bV TIE SR ELET,

@ LU EDPIETF =

sys_clk DB ERNVDZAI T ENTHT T T L TCNDBD N0 ET,
count[3]D O F I sys_clk Df%, count[2] DO F I count[3]D%, count[1]D D & H I
count[2]DfiZ e e L7 TWVET, T A EEWVNET,

VHDL (XD RIS FHI DWW T, ZORITMEIIISCTHRAL THEET,
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FPGA AP Zoyh~ 4k

9.FPGA AP XA v b UE1E

ZIbIE . ARy B E AT OET,

“5.4 T —ha—HE—RTARAOY I U ZEIN T TEIN LI ARy b~ T RO TIESN TWNAD T
M, ZHERICHDOEZRUWEL CWEET, Ay b~ v ORER BT D130 2 72 FIENRE ZBNHD TN,
SUZAKU OF7 7 A/VNZAay =D IP a7 8L, Y7 =7 Tl a2 &z Amy b~ o 2 8EL

Tlf \i‘?—o

AETEHET, TROAMO IP a7 OF G ERYWELET, ROV 7 72T IZOWTUIEDOFET

V27 ko7 (BRAMDH)

IP2 7 (opb_si|00u)

(

s RA—LERH BLARE VRS YF (Fral
VUBRE) 20U ERLUIEE, T 4 U RLED
DHFERITSED)

A by TBREH BLARE VRS YF (Fral
VIBRE) E1OBLEE. ThEhAET 57
T AU FLEDOHFOEEEFIESE D)

*IDDHF—BRE (725 A > FLEDOFFH3
DEAHofb, HEBLEDZIERRATSED YA
—fE5EHNT B)

- EEREHE (A—2)3—FX4YFOAR
IT&kY. 725 A2 FLEDOBFOEEGREEZE
BY5)

-

r

—FLTHATS
9.2 725 *> FLEDTa—%)

- TET AV RLEDESAF Iy
JRTEES
(9.3 4 F 3 v EL)

- FUA—ESITLYBABLED
ZIRRRITESE D
(9.1 BELEDODIER S 4T)

-HLAREURSAyF, A—4
Ja—KRRAYFDADEZIT
w5

TS A P MEE T )

J

|°°°OOIOOOOOIOOOOOIOOOOOIOO
O 00000000000000000000 O
L4 L4 L4 /v

9

00000000000008/2/0/60000(1
0000000000000 0000000

©

[N-X-]
000

FPGA

ofoj]Jfooocoo
oloj][J|ooocoo

0000OO0OOO
0000000
0000OO0OOO
0000000

000000O0OOCOO
0000000000

©

0 O O

ED | S ISEG UART J CONF IG
|O°|°°°° °°°°|°°°°°|°°|°°°
OO'OOOO OOOO'OOOOO'OOOOO

o —

O || || 7

@UO L/O L/O

Q v = =

Ol O] [Of [F&

0 @ ®

9-1 ARy v U ORERS:
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SUZAKU STARTER KIT GUIDE (FPGA) FPGA A Aoy b~ HUE

9.1. Hifs LED DIEXR S KT

F "NA—EFICIVE A LED ZIEXR ST ST " OB A LED ONER AT O# 2 RUEL £,

2y MY To oIS, Yo7 | LUVWIRC AT 7201, B LED ZE%R 54T (D1—-D2—D3—D4—D1
—eee ) XHET,

SUZAKU O/t 7id 8.6864MHz T, U7 V(g D 115.2kHz ThHHEEEINAEIZ /s> TWET, 20
Iy I AAI TG LU CHAA LED 2B ST S5 TED0 T, BIZAZDBWDESOFAI TG
BT TEOE T, I RTHEIFE T 32— ar ORHEST- R EF DO FEENET N, S EITHT 2D
By MitE 19bit ELET, I ZDfk EATE Yk count(0) DfEIE 219=524288 A1 b2 LIZ(f THz), 707, "17%
WEDIRLUFET,

B LED ZER SATSEADIZ, V7 VAR EHWET, V7 NV REE LT NS L —F B AR, ¥
AIVTEF IO EINT VO, I TN HZETT, WV 2D By Mo 1E&5707, 717137 2 —
T 4= 5050 1T 5 TWTC, ZOFEFEE L, —FMHREH T TNV REEAES T2 E | R~V ORITHIC
TTMET TLEID T 2 EH A, 2072 count(0)DEAN 075" 1R A D =y a1 7ays7e
P E NI TEAAITE S EEVET,

9.1.1. Bifa LED B 0[E
Ha LED BUREIX N 7-2 B LED BAREX 2SR TEEN,

91.2. 70 Pz Y MRERL. REEK ]
Ty 7 M FTHERL TTES 0, ]
a7 M43 le_seq_blink &L, new Source C top.vhd Z1E->TL7ZE0,
top — IMP(top.vhd) % £ 27V /L CA==2—%HL, [New Source...]Z 3R L TI7ZE0,

E Hilinx -~ ISE - G:¥suzaku¥le_seq blink¥le_seq blink.ize — [Desien Summary]

4, File Edit “iew Project Source Procezz Window Help

NDAHT LD FFR BUAAAL(NED ANIXDE oo Mbx

-~
Sources for: | 5 ziz/Implementation 1 Project File:
Module Name
Target Devict
Product Vers
A OUrce... Ihe
Add Copy of Source..  Shift+lhs
Set az Top Module Report Name
Bemove Messages Synthesis Repo
Mowe to Library.. ges Tranzlation Rep
@‘ Open Foute Meszages Map Report
ESaEEs Place and Route
Tnegle Paths sages Static Timing L
Froperties.. Meseages Biteen Report
2 d Fe
[ Synthesis Report
Proceszes: D Tranzlation Report
M Add Existing Source [ Map Report
[ Create New Source [ Place and Route Report
¥ iew Design Summary [} Static Timing Repart L

9-2  New Source DB
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FPGA AP 2oy b= HUYE

New Source Wizard 73375 L2350 T, [VHDL Module] #E4R L, [File name]lZ

LW =T 7 ANV TTZEN,

E Hew Source Wizard — Select Source Type

EMM File
%] IP (Coregen & Architecture Wizard)

le_seq_blink X AJJL . #r

File name:

le_zeq_blink| «

Test Bench WaveForm

le_

seq_blink & A 7]

|=] Uzer Document

Werilog Module Lacatian:

|O:¥Su2aku¥le_seq_blink

| L]

it .
L VHDL Moo
Iy VH Brary

] \.I’HDL Fackage
g WHOL Test Bench
| Embedded Processor

Add to project

< Back [

Mext >

==

9-3 New Source 4 Hi A7

top — IMP(top.vhd) &4 7V 27 L TA==2—% L. [Add Copy of Source...]Z&RL TIFESV,

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

4 File Edit Wiew Project Source Process Window Help

Dk*Elﬁ LB EAMQ @IETETETE’HN@ L

BB 6oy

T FPGA Desien Summary
¢ Deign Overview
Summary

Properties
[ Timing

Synthesis/Implementation

Sources for:
1] le_seq_blink
= £ xc3s1 200e-4f2 320

Jints

Set az Top Module
Bemove

Move to Library..
@“ Open

Toeele Paths

e

Project File:
Module Hame
Tareet Devic
Product Verg

Report Mame
Synthesiz Fep
Translation Fe
Map Feport
Place and Rout
Static Timing A
Bitzen Feport

X 9-4 BEFEOY—ART77A/LEN

| IINGUrees | ey Snapshate Elerane: Praperties..
I - [ Svnitheg) nort
Processes: anzlation Report
[ Add Existing Source [ Map Report
[ Create Mew Source [ Place and Route Report
o Miew Design Summary [} Etatic Timine Report 2
A Desien Utilities [ Lt Dot
; Project Properties
¥ User Gonstraints
) Enable Enhanced Desien Summary
€)  Synthesize - X5T A Fuzhla hannaca Filtaring
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HIFEE L2l — 9 TYESTZ slot_counter.vhd 28R L CTLZEVY,
TRNFREINDHD T, [OKIZ7) 7L TLIZSW, 71y =7 M slot_counter.vhd 2NBINEVET,

E Addineg Source Files...

The followineg allows wou to see the status of the =ource filez being added to the project, and allows wou
to specify the Dezien Yiew azsociation for zources which are successfully added to the project.

Design Unit fzzociation

zlot_countervhd
zlot_counter IMP |Svnthesiz/Tmp + Simulation w

d“b ’ Cancel l ’ Help

95 BEFDY—AT77A/VBIRFORERE

top.vhd % EA7MEE L E97, top-IMP(top.vhd) D L CTHZU > 7L A==2—%H L, [Set as Top Module]Z %R
LTS, 850~ —ZRONTNEDH BB ET,

Sources for: | Synthesis/Implementation hd

=] le_=eq_blink
= £ 31 200e-412320

padl 5 MNew Source..
cnunter_q - fdd Source.. Ihz
[ le_seablink 0| a4y copy of Source.. Shiftrins
Etnp.ucf topuc Set az Top Module

Bemove

Move to Library...

=1

=%

Ej

Toeele Pathsz

Properties..
E¢ Sources | 5 Srapshots I [Ty Libraries

9-6 _EAIPMEEICERE
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9.1.2.1. le_seq_blink.vhd
Hi(a LED ZNER SATSE R 2Rl L ET, it TE=HR7EL T, le_seq_blink-IMP(le_seq_blink.vhd)
Z#IR L, Check Syntax 2% 7 /L2 7 LT, XEF = 7&2 L TS,

#il 9-1  Hith LED A #UAT (le_seq_blink.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity le seq blink is

Port (
SYS CLK : in STD LOGIC; --VRAvYY{ES
SYS RST : in STD LOGIC; --J+tv MEF
le timing : in STD LOGIC; --Hf LEDIBERR\TDE2AIVIER
le : out STD LOGIC VECTOR(0 to 3) —-Hf8 LEDHAES

) ;
end le seq blink;

architecture IMP of le seqg blink is
- HEESOES

signal le w : STD LOGIC VECTOR(0 to 3); --Hifi LED NEMESR

signal le tim : STD LOGIC; —-Hif8 LED IERRATDE A I VI AEES

signal le tim reg : STD LOGIC; --Bif8 LED|ERFATZA I UFEBD 1/ 0y IHIDIE
begin

process (SYS _CLK) --7 BAvYJZESIZELLH D EETT
begin
if SYS CLK'event and SYS CLK = 'l' then -2 By Y ®DisEHNYIZHEH
if SYS_RST = 'l' then --Utvbahfzno (A#AYEY H)
le tim reg <= '0'; —--%¥1#i1t
else
le tim reg <= le timing; --1 7 BYJRIDEZREF
end if;
end 1if;

end process;

le tim <= le timing and (not le tim reg); --I v UK
process (SYS CLK) --V Ay YV ESIZEENH D EET
begin
if SYS CLK'event and SYS CLK = '1' then --2 Ov92®DiLh LAY IZFEH
if SYS_RST = 'l' then --Utvbashfzn (A#HJEY H)
le w <= "0001"; --[EL®ICD1ZHXLED
else
if le tim = '1' then -2 4 I VJEESDEN 1/ [THE>1=5
le w <= le w(l to 3) & le w(0); --lbit EIZY Tk
end if;
end if;
end if;

end process;

le <= le w; -—-4&BICHA

end IMP;
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9.1.2.2. top.vhd

top.vhd % {7 EJE L LT slot_counter & led_seq_blink D [E AN L ET,

AT BDE Y MEZY 2L —var I —H Ay MIERELET, 19 YO EETI 2l —a%217oThH
WWO TS, LED DMER ST T 28T 2 ADIZ, FEFITEWRRID D ET, SEIT=y VRO FE 7
KD AX DEETZRER LI 72D T 4 By MILET,

SR TE7=5 top- IMP(top.vhd) &38R L, Synthesize #4727V 7 LT, LiEF o7& L TLIZE,

% 9-2 Bifa LED NEK 54T (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity top is

generic (
C_CNT WIDTH : integer := 4 ——-ADVADEY ME(YIalb—L3avhH)
--  C CNT WIDTH : integer := 19 --ADUADE Y Mg
)7
Port (
SYS CLK : in STD LOGIC; --VRAVYES
SYS RST : in STD LOGIC; --Utv MEE
nLE : out STD LOGIC VECTOR(0 to 3) --Hift LED HAES (BAHRE)
)7
end top;

architecture IMP of top is
signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1)

signal le : STD LOGIC VECTOR(0 to 3); --Hfa LED NEMMESR

component slot counter

generic (
C_CNT WIDTH : integer := C_CNT WIDTH --ADYADEwY Mg
)i
Port (
SYS CLK : in STD LOGIC; --JRAvY{ES
SYS RST : in STD LOGIC; --Ytv MEE
count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1) --AVUAE

)7

end component;

component le seq blink

Port (
SYS CLK : in STD LOGIC; --YVBAvYJ{ES
SYS_RST : in STD LOGIC; --UJ+tv MEF
le timing : in STD LOGIC; --H@ LEDIERFLIDEAIVTIES
le : out STD LOGIC VECTOR(0 to 3) —-Hf8 LEDHAES

)7

end component;
begin

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

)7
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le seqg blink 0 : le seg blink
Port map (
SYS CLK => SYS CLK,
SYS RST => SYS RST,

le timing => count(0), --AVUADRLEEY b ZiEiE
le => le
)7
nLE <= not le; --4&fIZH A
end IMP;

9.1.23. aAVR—RY FXIZDNT
DAL RIS FALE B ZFEFON T 720120%, T T4 T A X DOHFTarim—3r e L TERLET,

5] 9-3 component 3

component AVR—RU b

Port (
BS54 : AhAhAm 7—42%4547
)

end component;

VIR —R U NDERPEDSTH, T—F 77T ¥ LD begin O F CTHEOHLET,
TALEEE DR —REEF 1L port map TREALET, 7-ULA X, 2O R —R U MIDTHNDARITT, £D
T =X 77 F ¥ N CTL=— IR FI CRTIUR T EE A,

5] 9-4  port map 3L

SRILE . aAviR—RUh4
Port map (

R— hE=>EF4
)
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913.YXal—Yay
B LED OIRRFAT O Iab—arziTVWET, ¥Iab—arOFEfiliL"8.7 ISE :
Simulator OV F"ZZ L TTESUY, I
[Project] = [New Source] 7 AR F(Test Bench WaveForm)z #H/ERK L T7ZEW, 22
TIET77AV4 % le_seq_blink_tb ELEd, BN EEDOT7 7 A/ A2 FIH T, "top" 28RN L TL72
S\, F7-. [Initial Length of Test BenchliZ4 [E]% 10000ns (228 L TLZEY,

=

E Hew Source Wizard — fAssociate Source

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

le_seq_blink

eo J(Eo ] (o

9-7 EArREREER
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SYS_RSTO1E 54 #iEI L [FEE (100ns TYH LI, 500ns Y256 FiF) IR L THRAFL TIZE,

Sorces V4> K7D D[Sorces for:]% [Befavioral Simulation](ZZE# L, le_seq_blink_tb %iZ&R L, Process %
7%7U>271L. [Simulate Behavioral Modell % 7 V77 L TLIZEN, 2 —Tar NEITENET,

ZOFFTIIMHERLIZWEIZAE 2 THILTWVRNOT, le_tim X° le_tim_reg. le_timing, le ZBIL T7EE
VY, JBINCE7=5[Simulation]— [Restart]. [Simulation]—[Run AlllZ 27V 27 1L TL7ZEV,

TV 7 hOEEF- . LED ONER AT DRR -2 fEFBL TTESWY,

B Xilinx - ISE - D:¥work¥xilinx¥le_seq blink¥le_seq blink.ise - [Simulation] CEx
E\\e Edit Miew Project Source Process Test Bench Simulation Window Help [=1I& X
DR HS LD EFR SUNLELL (AR LR EBR @ o ke v
BB DDt & ALAEE A . e b oo wns v

£ x

Sources for: | Behavioral Simulation - Now:
e sea ik 10200 ns 0ns 2040 4080 ns 6120 8160ns 1020
S €3 xe351200e- 12320 T T I O T
sys_tlk 1
=) []]le_seq blink th (e seq blink th.tbw) Hsys_
= [ UUT - top - IMP Gop.rhd) M sys_rst o [
[lslot_counter 0 - slot_counter = IMP {zlot_cauntervhd) M le_tim ] 3 |_| |_| ﬂ
[fgle s blink D ~ Ie seq blink. ~ Pt seq blink vhd) A 1e_timing 14 [ \ [ 1 1
o Sources | ggySnopshots | [Py Libraries Fietimres 0 5 | | [
B g lef0:3] g [T Fl 4 6
e —————————— A eio) Tk |
Hierarchy of Iaie.q:hliinkith: ~ u 18] a 1 ,—
svsrst M ez i
icount [0:3] e A
Beountw [03] e -
= leseg blink 0 le_seq_blink IMP
Msys_c\k
flsys rst
) = 0 = S o1 Oy
Mot AT AR Ty 7 &Ry 7 TR
al\ej\mfreg
£ = 2 ”( <l >
Sim Hi by | blink_th
SffPocesses | B Sin Hisrchy ke sea bk I Desien Summery | EBle seqblink b | [jtop | B} Simulstion | [ le seq blink

** Failure:Simulation successful (not a failure). No problewms detected.
User (VHDL) Code Called Zimulation 3top

B < >
; Gonzole @Ermrs th Warnines [pg Find in Files | = Sim Console - le_seq blink tb

9-8 R ME S & 15N
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9.131. 24 SV EBEM (Ty i) 1221V T
B D EALE Y SORFTRIOMEEREFL , ZDEEAS RO i EALE Y OB ES T2 bIEE 52 L ET,

%l 9-5 TV

process (SYS CLK)

begin
if SYS CLK'event and SYS CLK = '1' then --¥ By Mt EMNYJIZFEHA
if SYS RST = '1' then --YtvbrEht=6 (ALY L)
le tim reg <= '0'; --f1H#i1t
else
le tim reg <= le timing; --1 %7 By JHIDEZRE
end if;
end if;

end process;

le tim <= le timing and (not le tim reqg); --I v IRH
SEDF—4
A% D-FF H A
D Q
ME®OT—%
CLkK —— R
A
RST
VR

9-9  TyURR AR

mlevs_res 0

ie_irm 0 4 M M [

Allie fimi1g R T e
Mieimree 0 0~ [ L [ L [ |

9-10 TR OWTE
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count(0) | count(1) | count(2) | count(3)
0 0 0 0 KKREETHT R
0 0 0 1 L7256 0 I2bEoT
0 0 1 0 VA7 T DR
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

t I FArE Y MO H
9-11 fx BfrE v oEE
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9.1.3.2. Y7 FLPRAEIZDUNT
IRV RET, BRIBL CNDET —Z DO E A ICY T RSB HZENTELL D AXTE, I 7 M 5IC1ELL
TofthELET,

5l 9-6 TR AK

process (SYS CLK) --7 By JESICELLLH D L ET
begin
if SYS CLK'event and SYS CLK = 'l' then --¥/ By o DL EAYICRIH]

if SYS RST = '1' then --Ytvbahfzo (A#JEY )
le <= "0001";
else
if le tim = 'l' then --R A I UJESDEMN 17122156
le <= le(l to 3) & le(0); --1lbit EITY Tk
end 1if;
end if;
end if;
end process;

9.1.3.3. &I221\T
sZ ML bit ZHLfH T HIENTEET,

il 9-7  Dbit EEFE

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

(1 to 3) T.1EYFEMNS 3EYNHFEFTEUVHTZENTEET, (to THRAERTEL TCWDELAIT to,
downto THEZFEL CWAEE 1L downto TUINHT) AU IR ATH- W BT E Y Ml FALIZHERS
SHDZETID T OEENEIC IS 7 RS ET,

le(1 to 3)

N
4 A

0 0 0 1
le(0) le(1) le(2) le (3
r__Kjj////”ﬂ~——___—__\\\\\\\\¥
| 0o | o | 1 0
L ——_
le (0) le(1) le(2) le(3) le(0)

9-12 Dit #fE

104



SUZAKU STARTER KIT GUIDE (FPGA) FPGA A Aoy b~ HUE

iers o T e e
& sys_rat 0 J_|
= Qi lefn-] s [k 1 Y 2 b 4 V'

M le[a] 1 3

M ief] 0 q |

M e[ 0 g |

M e[ o 4]

9-13 DFANIF L 10V 5 7

9.1.4. BERESMK
izl —varyfic 4 By MIL T top.vhd" O AT ZOE Y MEAE 19 E v MIL, N
Synthesize % 7 V7V 7L CHEF =7 L TLTIESNY, I

9.15. A v FUAVT—ay 1|
i LED ~DOH /1{E 5% STD LOGIC VECTOR(0 to n) CEFRLELI, to TEFKTDHE

MSB {723 0 (2720 E 7, ZOGAE 52 A 1T 201, 55D MSB & LSB Z# U< DIRS7R 1T

IV EHE A, VHDL OY—ATUOKDIEL THEWWD TN, HEZICE L T A TO-LDIK

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

THALET,

v T AN TEZS, Implement Design 4 7 /L7y 7 L TLTZEWY, LT AT
Do
\ _ Ve
EE X EO(E B4 nLE3 nLE2 nLE1 nLEO
| S Vg nLE<0> nLE<1> nLE<2> nLE<3>
MSB LSB
INADEFT

|25

% 91 Hifs LED N AUTE S 712

SZ010
97030 S7130 SZ310
SYS_CLK T9 U10 C8
SYS_RST F5 D3 A8
nLE<0> E11 All L13
nLE<1> D11 B11 L14
nLE<2> C12 Fi12 L15
nLE<3> B12 E12 Li16
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91.6. 7OT S LT FAIER, AV T4 Fal—ay

Generate Programming File %7 /v 27U 7L bit 7 7 A /VE{ESTIIZENY,

Configure DeviceGQMPACT) %% 7 /v 27V> 27 L, iMPACT % iH EIf, a7 4F a2l —va LT
it AN

Hift, LED 28 D1-D2—-D3—D4—>D1—- -+« LK ST T DD EEEL TTES WY,

D1—-D2—-D3—D4—-D1— - - - LIERRLT

9-15 B LED JER ST
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9.2. 745 A FLED Ta—4

77 AN LED 28 5% FonSECRERSE F 3, FTIEIETE2RRTH-OICT BT ANLED OF a—4%
PVEVET, Ta—F e {Eol= P I ENE R TETCWVANEINSHERNO T, Z2ClIr—HUa—R 2y
FNEDOANN%E T8 A LED IR R T AEIEEZEVET,

9.21. A—4 1) a— KR4 v FEALER

LED/SW R—R|ZFEESN T DHa—H)a—R Ay F T 4 BT O~F FTORTEERTEET, Tnh
1k QOIEHIT 3.3V I AT v 7 ENTWET, BBl CHE CIEGRFLCL TEWET, EfmRPLCLIZHED
ZNZhO High” ('17) . "Low” (01" % 10-1 m—4Ya—RAA v F (EFE) O LI 20 £,

+3.3V
§ 1kQ
AGODE (0) [
nCODE (1) =
FPEA  conE (o) AL
nGODE (3) [

nCODEO nCODE2
nCODE1 nCODE3

H—4%1ya—KSH

X 9-16 n—XVa—RAA(yF LR T A

£ 92 p—p)a—RALyF(EiHE)

CODE3 | CODE2 | CODE1 | CODEO
0 0 0 0

&
4t

HiEH|e Qo ||| || |on k|||~ [o
L L i e e e i k=R =R =R =l = (=] =)
Ll =l = =l =l =l RN I S T el fe i Fe)
=l =l e = = e = = e =)
=l =l = R = i = i = T =
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FPGA AP Aoy b~ MilE

9.22. 74 4> bk LED Bi2EE
727 AR LED O& 7 A M FRIOIHICEESNTOT, A~G £ TOEIFNL A4 — RO M 2L 07 1 %
W T LA TR HIENTEES, " 9-37 2/ ALk LED Fa—& (E#HEL LIRS ADETE) EHH

AUTECT 72 B HERB L TATLTEE W,
A

o

L1
Ca—
N O
D oP
9-17 B ALORLE
# 9-3 7EIZTANLED Fa—&(E#HH)

T 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
2 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 "R—RIZi%X 7 #Z A LED 73 3 ©FEIESIN TN T, QL IZLow” 2 A /) 95E LED1, Q2 (Z“Low”

N1 5L LED2, Q3|

Z"Low" & ANJJ4%& LED3 2452 L3 T&E £ 7, QL. Q2. Q3 Z R IZ"Low” 12352

ET, BFAST LG TEET N, RCEFLNRRTDHIL

v EATEV) FiEEAWET,

TTEER A, BB TFEFIRLIENEEITF AT

('9.3 HAFI02 BRI BIR)

Q1~Q3 DL IME BITAGREL, 7 B A b LED I3 Ef#BFE T, 7 B2 A b LED 28 Eii B2 DX T i 4 1

R Fob

2 w77 ELTAU =S T 87 A h LED ORNCFEESNTNDTDTT,
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FPGA AP Aoy b~ MilE

FPGA

SEL (2)

SEL (1)

SEL (0)

SEG (7)

SEG (6)

SEG (5)

SEG (4)

SEG (3)

SEG(2)

SEG (1)

SEG (0)

+3.3V
A
®)
@/ SELO
VW SELT Qng
osfﬂ)
sEL2 \
seao | a4 N\ M
A ( < ! A
seat | B ! A?: *
%—r—hﬁ M N\
seaz | ¢ N\ " e
M—K—‘ oM\ )
seaz | o W NN P
o g e 1
seas | £ 0N D ?4\ *
—¢— _i \\
SEG5 | F ?: i
ULN2803 Fie
SR = !
SEG G 1g e\\ T
S -
wSESL | DP 1g N
! < DP ?;
J_ LED3
— LED2
- LEDT
9-18 7 &7 Ak LED JE0
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9.23. 7O Y MERMERL. REERK

Tay = 7 N HER L TLIEE N,

Tay e/ M4 seg7_decorder £L . new Source T top.vhd Z/E-> TL7ZEW,

top — IMP(top.vhd)# £ 7V /L CA==2—%HL, [New Source...]Z IR L
seg7_decorder.vhd ZHHIER L T/ZE0,

top-IMP(top.vhd)® ETH 27Uy 7L A=a—% L. [Set as Top Module] Z#8&4R L . top.vhd % I
NrpERE & LTSN,

9.2.3.1. seg7_decorder.vhd
787 AN LED OF a—# RN L TLTES 0, flilk T&7-5, seg7_decirder-IMP(seg7_decorder.vhd)
Zi®IR L, Check Syntax 2% 7 V7V y 7L C, ET =y 7% L TTEE,

] 9-8 787 AN LED 7 a—4# (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(0 to 7); --7HE4J A2 kLEDADHAES
seg data : in STD LOGIC VECTOR(0 to 3) --4bit /N F!Ya—FK

) ;

end seg’/ decorder;

architecture IMP of seg7 decorder is
begin
--TFa—4 5k
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 L4 (x,z,U0%) D&
end case;
end process;
end IMP;
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9.2.3.2. case XIZDI\T

case IR DOEXTIHIRLFET, "#] 9-8 717 Ak LED 7 2—%4 (seg7_decorder.vhd)"& 5 &

when others => SEG <= "XXXXXXXX"&EWIFEIR23HY £, std_logic_vector 1X'0', '1'DOMIZ'X' LY, U
7R EDEZEFF>TNDT | RV A TEFLIR T 5721 xxxxxxxx "(IH AR E) ELTWET,

5] 9-9 case 3L

case @ 1is
when {E => EXRAIEX
when others => JBRANIEIL

end case;

9.2.3.3. top.vhd
top.vhd % EAZMEE &L C seg7_decorder DEIFEZIEFONH L £9, Flalk TX725 top-IMP(top.vhd) Z 3R L
Synthesize % 7V 7Uy 7 LT, ET =y 7E L TLIZS,

il 9-10 7 &7 ALk LED F=—4# (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity top is

Port (
nCODE : in STD LOGIC VECTOR(0 to 3); —--A—AYIa—KRA vy FhLDAHES (BRHE)
SEG : out STD LOGIC VECTOR(0 to 7); --7+®%7*2 bk LED ~OHAET (EiRE)
nSEL : out STD LOGIC VECTOR(0 to 2) --7 &4 A2 bk1LEDELY MER (BHRE)
)
end top;

architecture IMP of top is
signal code : STD LOGIC VECTOR(0 to 3); --A—#Y3—FrXA v FREMES (EiHRE)
signal sel : STD LOGIC VECTOR(0 to 2); --7 &7 A2 kLEDE LY FABMES (ERE)

component seg’7 decorder

Port (
SEG : out STD LOGIC VECTOR(0 to 7); --7®%F A2k LED NDODHAEE
seg data : in STD LOGIC VECTOR(0 to 3) ——4bit /N F ) a—F

)7

end component;

begin
seg’7 decorder 0O : seg’/ decorder
Port map (
SEG => SEG,
seg _data => code
) ;
sel <= "001"; —-7®EJ AV b LEDL ZRITSED
nSEL <= not sel; --8RE(ICLTHA
code <= not nCODE; --1EwEIZCLTARN

end IMP;
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9.24.Xal—Y3a Y
Fa—K D32l —alFTVET, V32l —a OEET"8.7 ISE Simulator OfE " :
EBIRL TSN, I
[Project] —[New Source] T7 A~ F(Test Bench WaveForm)% #H1ER L T7Z&W, 22T
X7 7ANV4 % segT_decorder_tb LLET, N EEDT7 7 AL Z2FIH T, "top" &I L TLEE
V), . [Initial Length of Test BenchliZ 2000ns (ZZEF L TL7ZE0Y,
n—X)a—R AT OfEZFHELFET, nCODE DD ETLEZYY 735 Set Value £V HY
S RUNHTEET, [Pattern Wizard]% 27U > 7L T FEW, Pattern Wizard 23325 _EA30ET,
Pattern Type %#[Count Down], Number of Cycle %Z[16], Initial Value %#[15], Terminal Value
%[0], Decrement By #[1], Count Every Z[1[icLC[OK]Z27Vv 7L TRV, 15 75 0 ECTOWREIH BT
ERSIVET, DEERSNTZHRFZL TRV,

End Time:
50 ns 250 ns 450 ns 650 ns 850 ns 1050 ns 1250 ns 1450 ns 1650 ns 18
2000 ns T T O T e T T e O I O O O
EEMnCODEDI] 0 {18 W 14 w13 W12 W 11 W10 9 W 8 W 7 W B %8s % o4 3 Wz 0
allncoDED 0 |
Al ncoDE[] | O | | | \
Al nCoDER 0
B nCODE[E 0 L ]
= i SEG[OT) 0 { ]
= i nSELID:Z) o o /
9-19 WIEARL IV
E Set Value gl
Enter the desired unsigned decimal wah
I
¢ Pattern Wizard P
[ [0]4 ] [ Cancel ]

9-20 BIEERK

& Pattern Wizard
Count Down [

el sttern Information

Pattern Type | Gount Down % | Number of Gycle 16 <+

Radix
() Binary () Decimal () Hexadecimal

Pattern Parameters

Thitial Value: Decrement By:

15 H=p5 1 1
15 | a

Terminal Walue: 3 X2 A '} Gount Every:
E > 0 K-L 1

ﬁ [ Cancel ] [ Help ]

9-21 Pattern Wizard
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Sorces V4> R ®D D [Sorces for:]% [Befavioral Simulation]{ZZ8 8 L, seg 7 decorder_tb %R L .
Process #7 %277, [Simulate Behavioral ModellZ4% 7 /L2707 L TLIZEN, ol —Ta NEITSN
*7,

n—#Ja—RKZA>»F nCODE [ZEGHELD(E 5T top.vhd TIEFEDIE 5 code ([ZLTWET, Ao FF
TN T 2—=RENTODDNS IO T, EfmElDE 5 code ZBMMLE T, iIBITE7=5[Simulation]
—[Restart]. [Simulation]—[Run All]Z27V 7L TZEW,

n—XJa—R AL F DENEHALET a—RENT 7 87 A LED ICESAVTWAONMERLET, ThEN
A3 Decimal TERSNTWET, ZOFETIET I—RSNIZFE R0 BRNO T, RO ETHEZUY 2
L. #7~% Hexadecimal IZEHF L TEEVY,

"% 9-2 m—XJa—RA(yF(EHRI". "# 9-3 7TEZAFLED Fa—4(ER#E)"#Z2BLTFa—R&h
ToAE R IELWVDHERL TLIEEWY,

EE Xilinx — ISE — D:¥work¥xilinx¥see?_decorder¥see? decorder.ise — [Simulation]

ion Window Help
AN iX B 0o gy MEBB OO0 @ P &R ALEE D o b b X |00 Sine S|

E Now:
oee7 Ao 2000 ns 0ns 400 800 ns 1200 : 1800 ns 200
& £ ) @ nonden 3]
see7_decorder_ib {see7_decorder thtbw)

S — - Hncodel] 0 \ Zoom Qut
Mﬂmdgm Zoom Full View
2N ncode(2) Add Measure
A ncodef) Add Marker

Delete
=) ¥ code[0:3]
Decimal (Siened)
codern) | 1 Decimal Unsigned
2 codelt] 1 T
S 5 2 code(2] 1 [ [ Binary
ASCI
- = code[3 1 =
=3 Sowrces | gy Snapshats | [Py Libraries LI
=2 seg[0:7] ' ' ' ' ' ' ' ' ' '
_____ 2N seqlt] 0 T
|  of see?_decarder_ibx o f /E‘ 1w : = 7R
= psee’ decordsr_th seg? decordsr th testbench arch Hseal] :4 ’—l 7) /7L/T HexadeCImal LK—KE

Fncads [04] & seql) U —

Bisee [07] 2N seqla] 1

e Gap v —— ———————

= op segls] a
Pncode [13] el
ees 0] Heecltl | 0 | | ‘
T 2 seol] 1 N
code (3] . N nsel[n:2) [ T 3
(s}
oAt code[0:3]Z BN i
@
oee? decorder D see? decorder TMF N #
code 728 0 DI seg (¥ 00111111
(E3 >
L £ ¥ < >
k-1 i
=y Crocerseal. Il SinHiErarchy seef decorderi = Design Summary | BBcee] decorder t. | I Simulation

9-22 Fa—FIIal—iafER
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925. 4T rAvT—3Y

{§ 5% STD LOGIC VECTOR(0 to n) TEFELTNWHDOT, MSBMIAEYH0IZRVET, 5
TR EZIIE L T AL TO<DIRLTWET, 21X nCODEO 1% nCODE<3>, nCODE1 |
nCODE<2>, nCODE2 |{¥ nCODE<1>, nCODE3 |4 nCODE<O>IZE > TH A LET, BT A0
T&726, Implement Design 4% 7 )V 27Uy 7L TLTEEN,

# 94 TEIJANLED 72—4 BEUTH AL

o SZ130 SZ310
nCODE<0> C8 J1 J16
nCODE<1> A9 F9 J15
nCODE<2> Al12 E9 J14
nCODE<3> C10 Al10 J13

SEG<0> C5 L5 F15
SEG<1> B5 L6 Fie6
SEG<2> E6 L4 G13
SEG<3> D6 L3 Gl14
SEG<4> Cé6 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 H14
nSEL<2> B7 K3 H15

9.26. 7OUS LI 7ANERL, VT4 FaL—Pa Y
Generate Programming File 2% 7 /L2727, bit 7 7 A /L ZAE->TIIZEWN,
Configure DeviceGQMPACT)%Z % 7 /v 27V> 27 L iMPACT Z3iH EIf | a7 4F 2l —1a L TLEE,
=22 =R 2y F o EbT L MIST 87 787 AN LED (LEDD ICFRENET,

O—42)ad— KR4 v FZcEHT &
FNHALED1IZRTEND

9-23 7T/ ANLED Fa—#&
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9.3. ¥4 F v I RIT

32D 7TEBITALED #XAF I 5T 3EFET,

KA F 7 SIT EIFERR ORI E WS T T2 D TIE T, 5D 787 AN LED ([ZRICT —# a8 L C
WET, 7B AN LED ZNER ST THZECED . EED 727 A LED BRIFHZSEAT L TWhAI IR EE
7,

LED3 LED2 LED1

. . 31 o R
v

ﬁ%‘.’%Ui@?’. 1 . 02 iR
v

0 . . 03 iR

9-24 T BT ANLED #AF3Iv7 54T

9.31.7 4 A > bk LED BAEEE
BAF I/ TS B L7325 T 17 Ak LED BEIKIZ ™ 9-18 7 &7 Ak LED & [E KA 5B L C
P&,

9.3.2. 7O Y MERMERL. REERK
TV MR L TSN, N
7Y =7 M4 1E dynamic_ctrl L. new Source T top.vhd Z/E->TL7ZEWY, :
top — IMP(top.vhd) & £ 27U 7 L CA=a—%HL, [New Source...] %K L, dynamic_ctrl.vhd
ZRTHAERL TLTEE WY,
top-IMP(top.vhd) & 427V 7L CA==2—% L, [Add Copy of Source...]ZE4R L ,
slot_counter.vhd, seg7_decorder.vhd ZiBIL TI7ZE0Y,
top-IMP(top.vhd) D ETHZUw 7L A==—%H L, [Set as Top ModulelZ &R L, top.vhd %
AR LTS,

9.3.2.1. dynamic_ctrl.vhd
H AT 07 AT S DA TR LTS, FeiR T& 7256, dynmic_ctrl-IMP(dynamic_ctrl.vhd)Z 2R L .
Check Syntax 4 7 /W 7Uy /LT, iEF =v7E L TLIEEN,

B 9-11 ZAF w7 #i4T(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; --Y BwH{EE
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SYS RST : in STD LOGIC; --Utv MEH
nSEL : out STD LOGIC VECTOR(0 to 2); --7®% AU bLEDELY MER (ARE)
seg7_timing : in STD LOGIC; --#AFTIvIRMIAAIVIER
seg_inl : in STD LOGIC VECTOR(0 to 3); --7 &% A2 b LEDI DIE
seg_in2 : in STD LOGIC VECTOR(0 to 3); --7 €4 A2 b LED2 DfE
seg_in3 : in STD LOGIC VECTOR(0 to 3); --7 &% A b LED3 DIE
seg_data : out STD LOGIC VECTOR(0 to 3) --4bit/N\AfF1Ja—F
)

end dynamic_ctrl;

architecture IMP of dynamic ctrl is

signal sel : STD LOGIC VECTOR(0 to 2); --7 7 A2 kLEDELY MEE (ERIE)
signal seg7 tim : STD LOGIC; --4AF I VI RKIAIVIES
signal seg7 tim reg : STD LOGIC; --1% By 7RIDIE

begin
process (SYS_ CLK)
begin
if SYS CLK'event and SYS CLK = '1' then --Y Bw Dt LAY I(ZFHA
if SYS RST = '1' then --YtvbShto (AHAYEY H)
seg7 tim reg <= '0'; —--fIHiMt
else
seg7_tim reg <= seg7 timing; --fEZR¥F
end if;
end if;

end process;
process (SYS CLK)

seg7_tim <= seg7 timing and (not seg7 tim reg); --I v IUkEH

process (SYS CLK) --J Ay Y ESIZEENH D EET
begin
if SYS CLK'event and SYS CLK = '1' then --Y BwH Dt LAY (ZFHA
if SYS_RST = 'l' then --Utvbshfzn (ALY H)
sel <= "001"; —-[ZLWDICT7TET AL FLED1ZXLED
else

if seg7 tim = '1' then --7T ¥V HARAIVJESOEN 1/ ITHE 15
sel <= sel(l to 2) & sel(0); --lbit EITY T b+
end if;
end if;
end 1if;
end process;

-t LY MEBICKYRATHHFZEZ, SNERICH A
seg data <= seg _inl when sel = "001" else seg in2 when sel = "010" else seg in3

nSEL <= not sel; --BHEIZCELTHA

end IMP;
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9.3.2.2. top.vhd

AENIK 1kHz THRRT 5 787 A LED 2802 £7, 207D hv 20 8 €y H Oy VAT E
97, top.vhd % _AZMEJE &L T slot_counter, seg7_decorder., dynamic_ctrl DAL F97, ik T&7-
5 top-IMP(top.vhd)Z8&R L, Synthesize % 7 V7V 7 LT, LEF =y 7% L TIZEWN,

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

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity top is
generic (
C CNT WIDTH : integer:= 19 --HADUADE Y g
)i

Port (
SYS CLK : in STD LOGIC; --Y BvJ{EH
SYS RST : in STD LOGIC; --Ytv MEH
nSEL : out STD LOGIC VECTOR(0 to 2); --7 &7 A2 kLEDE LY MEE (AR
SEG : out STD LOGIC VECTOR(0 to 7) —--7 &4 A2k LED NDHEANES (ERE)
)
end top;

architecture IMP of top is
signal seg inl : STD LOGIC VECTOR(0 to 3
signal seg in2 : STD LOGIC VECTOR(0 to 3

; -7t A2k LEDL DIE

)
y; -7 A2 1LED2 DfE

signal seg in3 : STD LOGIC VECTOR(0 to 3); —--7 E%Z A2k LED3 D{E
signal seg data : STD LOGIC VECTOR(O to 3); --4bit/ A/ FYa—F
signal count : STD LOGIC VECTOR(0 to C CNT WIDTH-1); --hD 2 4{E

component slot counter

generic (
C_CNT WIDTH : integer := C_CNT WIDTH --AJ2ADEw g
)7
Port (
SYS CLK : in STD LOGIC; --JRAvY{ES
SYS RST : in STD LOGIC; --Y+tvw MES
count : out STD LOGIC VECTOR(0 to C _CNT WIDTH-1) --ATUA{E

)7

end component;

component dynamic ctrl

Port (
SYS CLK : in STD LOGIC; --YBwY{EE
SYS RST : in STD LOGIC; --Ytv MEE
nSEL : out STD LOGIC VECTOR(0 to 2); --7®7 A2 hL1EDELY MER (BHRE)
seg7_timing : in STD LOGIC; --4AFT I VI RMIAIVIERS
seg_inl : in STD LOGIC VECTOR(0 to 3); --7+®% A2 bk LEDL DfE
seg_in2 : in STD LOGIC VECTOR(0 to 3); --7 &7 A b LED2 DfE
seg_in3 : in STD LOGIC VECTOR(0 to 3); --7®% A2 b LED3 DE
seg data : out STD LOGIC VECTOR(0 to 3) --4bit/N\fF1Ja—F

)7

end component;

component seg’7 decorder
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FPGA AP Aoy b~ MilE

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

)7

end component;

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

)7

dynamic ctrl 0 : dynamic ctrl
Port map (
SYS CLK => SYS CIK,
SYS RST => SYS RST,
nSEL => nSEL,
seg7 timing => count(8), --8 Ew +H
seg_inl => seg inl,
seg_in2 => seg in2,
seg in3 => seg in3,
seg data => seg data
)i

seg/ decorder 0 : seg7 decorder
Port map (

SEG => SEG,

seg data => seg data

):

seg_inl <= "0000"; --0 &K

seg_in2 <= "0001"; --1 &&=

seg_in3 <= "0011"; --3 #&XK
end IMP;
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SUZAKU STARTER KIT GUIDE (FPGA) FPGA A Aoy b~ HUE

933.YXal—v3y

PRal—rarOlInELERAD T, FH 2L —2a L TATESN, ol —iay
OFEANT"8.7 ISE Simulator DWW F"Z S L TTZEW, TROT 2L — g fER7IE, vy
ADOEAR 12 1L TSR al— a2 To- R T,

Now:
10200 ns 0ns 2040 4080 ns 6120 2160 ns 1020

Hzyvs_clk 1 JUUUUUUUUUUUUUUUUUUU
M sys_rat ]

B nseli:2) I { 3hé 3h5 3h3 IhE
H @Cseg[ﬂ 7] g'haF EK 8'haF G'hi6 g'h4F 8'haF
W Blseq_into:3]  4ho { Tho

Fhosen_in2[:3 4kl
Ehsen_ind[0:3  4h3
[ @i seg_datall:3]  4ha
[ g count[0: 8] 19h...

9-25 A AF I/ HATI 2l —al iR

934. 4T A T—2ay
“F 2-1 yuyy UkyMEE BLTH AL 7R 2-2 BEREHE L T AR RLE L T AU L TLIEEN,
SEIZZIIIE S THA L2 HERNOT, £ BB X TLIEIWN, 5L THa0HR 05411 /E CD-ROM
D”¥suzaku-starter-kit¥fpga”® H”dynamic_ctrl.zip”ZEFH L, O HIZH 5 top.ucl’ZS L TITZS0Y,
LT Y AN TEZD, Implement Design 24 7 V7w 7L TLIZENY,

9.35. 7T S LT FAIER, AV T4Fal—ay
Generate Programming File %7 /v 27U 7 L, bit 77 A /VE{ESTITZENY,
Configure DeviceGQMPACT)Z % 7 L2771 iMPACT %35 EIF, 207 4F 2l —a L TLIEE,
7®Z AN LED (2787, 717, "0" &R RSN ET, OB TFHRRL THTIIZSN,

BAF IV HELMT
HENRTINET

9-26 X AT IvI AT
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SUZAKU STARTER KIT GUIDE (FPGA) EDK DI

10. EDK OfELVA

SUZAKU ®F 74/ ME EDK(Embedded Development Kit) CHEEESLTERY, SUZAKU AW27297(C
X EDK % 2 7200 1uX Wi £ A, EDK 1T Xilinx 23230 A0A AR BR BR BE CL 7'ty 3080~
TxINDY— AT —RRTA T FZUPREGFEIITEY, Zhbd GUI BREE T TS, RETEET, =2 —¥ Tz
IP (Intellectual Property) 27 &8k HIENTEET, £o, V7RI =T DAL NATGRTA T TUNRBERSILT
BY, C SRBICEDBHBITOZENTEE T, ISE OHEEZTIAL TWDHD T, WBl A, vy BV 7 E2{THoZ8n
TE, RSN F VT 7 ANVEAEE D BRAM (ZWILTC, 2 74X a2l — a7y AVOAEREITHIZEL T
ESr R

TR BAny b= b, SUZAKU OF 74V M2 GPIO, UART OiEN%E4 5L4k2 SUZAKU &
774/ EDK O AF L £, EDK OV S ORI EDK O~ L7 22 L T<ESV, EDK
WIZ A ARFEO~=2T7 L BESN TOET,

ek, RETIT EDKIZBWTCLL FOFIETIEEZITWET,

p=DZ 27180}
HIRMER

A v v

N—ROITEE . e
POAERL. 32D JIRDTTERE TIVr—aiRE
l —  S(TSUER  |—
FURRMER
]
4 + ISEY—L )
MBS (XST)
v v v
EDKTHEEZ TS5, TRITHREL .
DEEET>TLSDONERLET, AT A T—Say TV r—a ARk —
THOHE. SATSVERET>T
WBESAHTT,
vy
EvkI7AIL
e
Y
TaISLITAIL
e -
l FNyy |-—
aYI4¥alb—av
\_ J
FINAR

10-1 AEToO EDK % 70—

HARFETIX EDKS. 1 A L TV ET,
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10.1. SUZAKU DT 7+ )L k

SUZAKU OF 74/ Mt L E T,

ft)& CD-ROM ’¥suzaku¥fpga proj¥x.x¥sz***¥sz***-xxxxxxxx.zip &/ N—R T A AZ TR L TS0,
CITHEHEBEBZOZFNLE EC¥suzakuy” ® TIZa2 b — L F 9, "C:¥suzaku¥sz¥**-xxxxxxxx’ O
D7xps_proj.xmp’&¥ 7 NIV y 7L TRV TLZEW, Platform Studio 23EEEIL, SUZAKU D7 7 4/LV 3B
F7°, Platform Studio [X"EDK DA AM—/L 74 /L X ¥bin¥nt¥_xps.exe"t LI [AY — A= —]—=[F T
D717 s]—[Xilinx Platform Studio x.x]—[Xilinx Platform Studiol/»HEZB) T&Ed,

ww Xilinx Platform Studio - C:/suzakufsz130 - [System fAssembly Viewl] TIIEI[‘T(I
[th File Edit Yiew Project Hardware Software Device Configuration Debug Simulation Window Help =& X]

BEIONIDAAL AN VY EPRNRBAR R R Dec ARG MM EX
‘BRiE K

e —

ers E
@ @ BusInterface (O Ports (O Addresses | e ection Filters

Mame Buz Connection | IP Twpe [P Yerzion
@ microblaze i microblaze
<»d_opb_+20 opb_wZ20
@i_Imb 10 Imb_10
<@d_Imb_10 Imb_+10
s@zdram_controller meh_opb_sdram
s@cohzole_uart opb_uartlite
s@ayatam_timer oph_timer
<»d_Imb_bram_if_cntlr Imb_bram_if_entlr 1.00b

t Information Area

IP Catalog Project |P|pp|ications |

Software Projects
[c1Add Software Application Project..
mDefault: microblaze_i_bootloop
mDefault: microblaze_i_xmdstub
=] m‘Project: BBoot
= Proceszor: microblaze_i
Generated Header: microblaze_i/finclude/xparametersh
Executable: C¥suzaku¥sz130-20067114%microblaze_#¥code¥e
=- Compiler Options

) " s@i_Imb_bram_if_cntlr Imb_brawm_if_cntlr 1000

Linker Script: s@oyatem intc oph_intz 1.00c

Mode: E?{ECUTHBLE s system_memcon oph_emc 2004

Stack S|ze: s@opb_gpio 0 opb_epio 201k

Heap Size: «@=pi_flazh opb_zpi 100e

= Sources . < led_epio opb_epio 201h

Ci¥zuzaku¥ez] 30-20061114¥code mgd im.c \ <@opb_epia 1 opb_epio 201k

Ci¥suzakudsz] 30-2006111 d¥code¥spic \ <bram_block 0 bram_block 1004
Cifisuzaku¥sz130-2006111 4¥code¥sracc

<@ memcon_bus_split util_bus_split 1.00a
c@dom_14_multi dem_moduls 1004
<@dom_sdram_fb dem_module 1004
s@util_ bus_split 0 util_bus_split 1.00.,
«@rezet_cont 0 rezet_cont

Ci¥suzaku¥ez]30-20061114¥code¥ mainc

Crif¥suzaku¥sz130-2006111 4¥code¥flashe
- Headers

code¥mediumh

code¥memmaph

code¥spih

code¥srech

code¥versionh

code¥flazhh

code¥microblazeh

code¥powerpch

o] B ] B B B

| 2 || [OnSystem Aesembly Viewl

< | >
Qutput Warnings Errors

10-2 XPS k&)
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10.1.1. SZ010, SZ030 DIERK

OLL @ Filters
PMM {_i {(#) Buz Interface () Portz () Addrezses [E‘pGunnectiDn Filters
B85 MName Bug Gonnection | Direction | IP Twpe IP Verzion
L L L w microblaze | microblaze 400.a
wd opb w20 opb_ w20 110z
. &i_|mb 10 Imb_ 10 1.00.a
sd_|mb 10 Imb_ 10 1.00.a
® aayztem_timer opb_timer 100k
L wd_|mb_bram_if_cntlr Imb_bram_if_cntlr 1000
i «i_|mb_bram_if_cntlr Imb_bram_if_crntlr 1000
sconzole_uart opb_uartlite 100k
eavatem_intc opb_intc 100
s@zdram_controller opb_sdram
@aystem_themoon opb_emc
sopb_epio_ opb_epio 301h
< led epio opb_epio 30hb
w@dom 14_multi dem_module 1.00.a
- <#bram_block 0 bram_block. 1.00.a
w#buz select £ 0 busz_select = 1.00.a
Legend
[l Master () Slave Master/Slave Target < Initiator ) Connected () Unconnected

10-3 SZ010. SZ030 »F 74/ (EDK)

OPB
<> COPB SDIRIAM - > SDRAM
o 1B ~1-0PB _ | CGentrolfer 1 Flash
> -« > < i 2 2 LANaY hE—5
8 8
(] (]
BRAN ?Bﬁ MicroBlaze <« S| oEmc |
o ~ D-LMB ~ D-0PB
« »|{ OPB Timer
P | opBuaRT |_ .~ RS232C
i o lite B RS —NN
0P8
- | Interrupt
Control ler
< p| OPB GPIO |« > SRy k
3. 6864MHz - o - g 1—¥—arba—L
. - 51. 6096MHz . - »| OPB GPIO |« > LED
RER
¥V SDRAM

10-4 SZ010, SZ030 774/ DT ay 7Y
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SUZAKU STARTER KIT GUIDE (FPGA) EDK DOV J5

10.1.2. SZ130 DIERK

OLL @ Filters
PMM _ (%) Bus Interface () Portz (O Addresses
BEEE Mame Bus Connection | Direction | IP Twpe IP Werzion
3 <microblaze_i mictoblaze 400.a
4 <»d_opb_w20 opb_v20 110c
L& Pi_Imb_10 Imb_10 1.00.a
- <d_|mb_+10 Imb 10 1.00.a
#-<@adram_controller mch_opb_sdram  1.00.a
4 sconzole_uart opb_uartlite 1.00b
; F- eayatem_timer opb_timer 1.000
- <@#d_|mb_bram_if_cntly Imb_bram_if_chtlr 1.00 5
P i_Imb_bram_if_cntlr Imb_bram_if_chtlr 1.00b0
pi F- ssyatem_intc opb_intc 100
® F- aayEtem_memoon opb_emc 200.a
p §- <##opb_gpio 0 opb_gpio aMhb
P! 4 ssdebueg_mdm opb_mdm 200.a
F-<@#s=pi_flazh opb_spi 100d
: 3]« led_epio opb_epio 3k
5 «bram_block 0 bram_hlock 100.a
4]« memcon_buz_split util_buz_split 1.00.a
F-«rdom_14_multi dom_module 100.a
4 «adcm_zdram_fb deom_module 1.00.a
3 =~util_bus_split 0 util_bus_split 1.00.a
Legend
[0 master O Slave Master/Slave Target < Initiator {0 Connected ) Unconnected

10-5 SZ130 5 74/L '+ (EDK)

0PB
MCH OPB
LB op la—>]  SDRAM <—|:-> SDRAM
-—> < _ > B Control ler
¢ » L3 SDRAW
BRAM ?% MicroBlaze «—>| OPBENC | LN > FO—5
D-LMB D-0PB
> «——> «—> P p SPI Flash
«—»| oPBSPI [ AE)
l<¢—p| OPB Timer
OPB UART | _ RS232C
> lite <« kSoo—n
0P8
l—p| Interrupt
Control ler
3. 6864MHz 51. 6096MHz
—_— DCM N
M «—>| OPBGPI0 |a—tp EBE—FZr2u
YIRHITF YRy b
DCM TSN _
|" | 0B CPI0 e T FTEEEETL

Ly

SDRAM
10-6 SZ130 F74 /D7y K
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10.1.3. SZ310 DIERK

0 @ Filtsrs
P = (%) Bus Iterface () Ports () Addresses ['Ei‘[vOnnnection Filters
B Mame Buz Connection | Direction [P Twpe IP Yerzion
1=
1] S
Ll | m-sopbl opb_v20 110c
4 «#plbZoph plbZopb_bridee 10.a
B e
£
£
£
4 s@conzale_uart opb_uartlite 100b
H- savatem_intc opb_inte 100c
H- s«@#opb_gpio 0 opb_epio a0lb
3 «#led_epio opb_epio a0lb
+- < jtagppo itagppc_cntle 100b
+- «proc_sysreset proc_sys_rezet 100.a
+- «wbram bram_hlock 100a
’ = srdcm_18_multi dem_module 100.a
=) egrdom_d_multi dem_madule 1.00.a
=) wbuz_select v 0 buz_zelect v 1.00.a
o) wutil_vector_lagic 0 util vector_logic 1.00a
Legend
[ Master () Slave | Master/Slave  Target < Initiator (O Connected ) Unconnected

10-7 SZ310 5 74/L+(EDK)

PLB
P _ PLB SDRAM P
- o Control ler - > SDRAN
. o Flash
o o
|-PLB § § LAND > bBE—5
PPC405 «—>» ¢ | pBEC | P |a
MU
ICACHE 16KB
DCACHE 16KB
TIMER - D-PLB ~ -t » BRAM
0PB

A

| oeBumt |_ . RS232¢
265. 4208MHz i lite i RS vY—N
PLB2
Ve - o (e OPB
y <4—p| Interrupt
\ Control ler
3. 6864MHz 66. 3552MHz
> bE > BEE— K Sv 8
e <> OPBOGPI0 TP S w7 ukyt

- - L, 1—¥—arira—j
<4—»| OPB GPI0 |- > LED

v SDRAM

10-8 SZ310 F74/Lhd7ray 7K
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101.4.IP 7
SUZAKU @ FPGA TEHL TWAIPaTIZOW T LEd, SUZAKU 37ty /A FPGA WA
Y, AT be—T EiALarbe—T A A~ U7 GPIO, 7uay/dD IP a7 &ML C\ET,

10.1.4.1. 7O+ v 4 (microblaze, PPC405)
S7010,S7030,SZ130 TiZY 7 7 mty%d MicroBlaze, SZ130 Tl —K7'mt& v d PowerPC ZfEHL
TWET,

MicroBlaze +32bitRISC 7t

- 32bit [EE RS

32 A DI 32bit L VAKX

‘MMU 7L

S HEFY YT alT =Ry yia

A NEVS €
N—RUT TR aY IR I

« Y7 27)L3Z OPB(CoreConnect)

PowerPC *32bitRISC Yt

- 32bit [HE KA

- 32 DI 32bit L AK

‘MMU &9

A X Yy alT Ay a
AR NVEVS SCE
N—=RT =TT T a7 5

« Y7 71732 PLB(CoreConnect)

10.1.4.2. /38X (Imb_v10, opb_v20, plb_v34)

S7010,SZ030,SZ130 (% LMB & OPB T#kL C\ £9, LMB % MicroBlaze & BRAM %%t 35 E N
AT, OPBIILIT NRHA~IRED IP a7 %855t T 5D HL T Ed,

S7Z310 iZ PLB & OPB THkL T\ £9, PLB IX PowerPC & BRAM O#55i 1L SDRAM Controller, P
LB EMC #8593 2DIEHLTOET, OPB T3 UTNARHA~R2ED IP a7 &8 35D AL Qg
723, OPB & PLB (37 V20 L CUVET,

10.1.4.3. FPGA A& A £!) BRAM (bram_block)

FPGA 1ZINEAEVIZ BRAM Z > C\WE4, SZ010,SZ030,SZ130 Tix7 kool I s El A&
8kByte (2, SZ310 TlE 16kByte % &L CTWWET, ZIUTEKE TEDLR/NDOE LIRS TNDHO T, HEHELCL T
BEWTZESW, 7272, 7oty 07 s I 05 B BE SR ELTEDEX vyl a0t OO —F R E
T&% RAM X° FIFO OFENHS TLEID | SELOBRICITFEE NS EERVET,

F7-. BRAM 2% FPGA Oy 74X al — a2 EXZ AT N K ET, SUZAKU Tl
BRAM (Zf#ifil L C7 —ha—4% BBoot("11.4.7 BBoot fRfE"& M)A EXIAA TUWET, BBoot 73&H0 ., Ik
O7arZ (7 —ha—4% Hermit X° Linux) 2 #EI L7213, SZ010,SZ030,SZ130 TiX, H A0 32byte LIS},
SZ310 ClIafEiks = —Y 7 /I L M52 AlEETY,

BRAM & N R & HEfE 4 5 72 I SZ010,SZ030,SZ130 T (% Imb_bram_if centlr . SZ310 T i%
plb_bram_if cntlr £V )z ha—J%fHL TWVET,

10.1.4.4. A ERAE'Y) O3> FO—F (opb_emc, opb_sdram, mch_opb_sdram, plb_emc, plb_sdram)
AR Pr—Z L C, 8Z010,8Z030,SZ130 Ti% OPB EMC & OPB SDRAM, SZ310 Tl
PLB EMC & PLB SDRAM zfiHL C\E3, OPB EMC, PLB EMC /% Flash AEV& LAN 2 ha—7&
O ZfE AL, OPB SDRAM, PLB SDRAM (% SDRAM ED eI fE L TWET,
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10.1.4.5. E|YiA#3 > FA—7F (opb_intc)

EiAHarsa—F12 OPB Interrupt Controller Zff L T ET, fek 32 KDEVIAZ A TIINAIRET, &
NZENDOATNIHKL, BYE (AL ~v/a—L V0 E ERY Ty Y/N FOTyY) OFEN K ET, EDKITE
DiAFHay hE—ZIZHHSIL TS TP 27 OFIIALKRO JEMEE LT, FIVIABLOZ T T RS & il 2725 89
W HBENAERRL T<AvE T, SZ010, SZ030, SZ130 TixEViAZ A J1iZ OPB TIMER, OPB UART Lite, LAN
arha—70 3 -5, SZ310 Tix OPB TIMER %BRUN=FRD 2 SOEN A A INIZHHE L COET,

10.1.4.6. # 4 < (opb_timer)
S7010,SZ030,SZ130 Tix OPB TIMER #% . SZ310 Ti% PowerPC OWNIRA A~ % LT ET,

10.1.4.7. 1) 7JL (OPB UART Lite)

U7 VIZiE OPB UART Lite Zffi L TV £9, OPB UART Lite 1515 16MByte 3°->® FIFO %>
TR, {5 FIFO N2 (272Kl 3Z{5 FIFO (27 — 2N A-> CETZRFICEINIA A Z 3 EL£9, OPB UART
Lite |3 —Ry =7 7o —#lfH5 5CF 7 LAHl#EE 52 Ff> TV ER AL,

CON1(RS232C Al 10 B> ~v&)iZiL, TXD, RXD, RTS, CTS #tE>7H AL TET, D55 OPB
UART Lite T L TWA1E 513 TXD, RXD DR T, ZDMDIE SR H Lo TWET, ZhbDAREH D
2513 GPIO va—HuPy sz L C7a—Hl#L7-0, 3o OPB UART Lite Z4## LT, 2 R—hrH D
UART &4 5288 FIRETT,

10.1.4.8. GPIO (opb_gpio)
D1, D3 ® LED % 54T 7572912 GPIO ZfEHL T\ vET,

10.1.4.9. 7 Av % (dcm_module)
S7010,S7030,SZ130 Tl SUZAKU 7112 3.6864MHz 4 DCM T 14 #Hf£L 51.6096MHzIZL T,
SDRAM °N#B/N A, MicroBlaze (Zft#G L T Ed, SZ310 Tik SUZAKU »2/uv” 3.6864MHz %2 DCM
T 18 #fFL 66.3552MHz (ZL T SDRAM CHER S AIZHAR L, SHIZZnE 4 5L T 265.4208MHz (LT
PowerPC (ZfitFAL CUVET,

10.1.4.10. SPI (opb_spi)
SZ130 ® FPGA (Spartan-3E)iL SPI ©—R%i5Z L2k E9, SPI ©—RILiil® SPI Flash AEUH5
AT 4F 2l —ar$HE—RTT, 2070, OPB SPI A L T\,
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10.1.4.11. (plb2opb_bridge)
Sz310 OPB PLB OPB IP
BaseAddress HighAddress BaseAddress
OxFOF00000 HighAddress  OxFOFFFFFF C_RNGO_BASEADDR
C_RNGO_HIGHADDR IP
(
)
PLB OPB
0x00000000
C_RNGO_ BASEADDR
0xFOF00000
( opbgpio )
PLB20OPB Bridge |[———
opb_uartlite
PLB OPB
opb_intc
OXFOFFFFFF
C_RNGO_HIGHADDR
OXFFFFFFFF
|:| PowerPC

10-9
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SUZAKU STARTER KIT GUIDE (FPGA)

EDK Offiv

10.2. GPIO MiEN
ISE CTHE&@ LEDDODZ ST EL 722, EDK ThHHA LED 2 T8 CThET,

10.2.1. GPIO D&k
SUZAKU O7 7 4/VMNZ GPIO ZiB/IL T, ¥ LED(D1) Z 5Tst, 77U —va
Y BELEY, GPIO (3 OPB A2kl . GPIO O A4 B4 LED (2t L £7,
FIEE”C¥suzaku” D FIZabt —L7=7 4V & O4 Hi%7sz***-add_uart_gpio”(Z & H L
TEEEED T,
"C¥suzaku¥sz***-add_uart_gpio¥xps_proj.xmp’& ¥ 7 L7V 7 L TRV TLTZEW,

0PB

- IPa7

SUZAKU®D
TI+IbE

000
w

[>'w
b

-—p IPa7

F¥

<4—»| 0OPB GPIO

10-10 GPIO %3B/ANL T LED % mUAT
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SUZAKU STARTER KIT GUIDE (FPGA) EDK DI

10.2.2. /\— F) T 7®RTE
FPNIN—RT=TOREEZITVET,
ZZTOBEIL Project #7 @ Project Files—~MHS File: xps_proj.mhs |[Z KBSV ET,

%I?"

10.2.2.1. IP 2 73EM0
IP =27 %3BML %9, IP Catalog DX 7 %27V v 7L TLEEW, IP Catalog (21% EDK (28 GRS TS IP 27
R —PPREEELTZ IP a7 O—ENFRENET, 22NN IP a7 28R BN+ 52808 T&ET,
General Purpose I0 OHZ&H5 opb_gpio #4427V 7L TA=a—%H L, Add TP 2R L T7Z30,
opb_gpio 2EMEILET,

ilinx Platform Studio - G:fsuzaku/sz130

— [System Assembly Yiewl]

(th File Edit Wiew Project Hardware Software Device Gonfiguration Debug  Simulation indow Help

Communication Low-Speed

<@d_|mb_bram_if_cntlr

si_|lmb_bram_if cntlr

[
DA IR i Y PEMNEMNBERE D i P ARSimBiEXIBRE
FE EiD A MDD
24 | OLL @@ Filtes
P Catalng | P MM - G Buslterface O Porte (O Addresses | Eye Connection Filters
3 . Bug Connection | Direction  IP Type IP Verzion
= Opb—gplo % roblaze i microblaze 400a
Mame S = a— nb_20 opb_v20 110c
Analog E&J /7LT)< -+ %Hjl/ b_w10 Imb_y10 100a
Buz Add IP %I%E?R b0 Imb 10 1.00.a
Bus Bridee | m_contraller mch_opb_sdram  1.00.a
Clock Caontral z0le uart opb uartlite 1.000
Gommunication High-Speed zystem timer opb_timer 1000

Imb_bram_if_cntlr 1.005b
Imb_bram_if_cntlr 1.00b

s@zystem_intc
s@oystem_memoo
. «grapb_gpio 0

IP =7 (opb_gpio_1) 23 BINEHLD

opb_mdm 200a
Wiew MPD opb_zpi 1.00d
Me View IP Modifications (Chanee Z paa apb_gpio 30k
PCI View PDF Datashest § Foebepiol oph gpio a0b
Peripheral Contrg o ot bram_block. 1.00a
—— ~@memcon_bus_split util_bus_zplit 100a
Reszet Gontrol «@dom_T4_multi dem_madule 1.00.a
Timer sedcm_sdram_fb dom_madule 1.00.a
Utility <putil bus_split 0 util_bus_split 1.00a

Leeend

[OMaster ) Slave = Master/Slave Target < Initiator (J) Connected () Unconnected
< | > | [T System Assembly.. | BLOGK DIAGRAM

(Console Log)

opb_gpio_1 has been added to the project

Assigned Driver gpio Z.01.a for instance opb _gpio_1

Errors

Cutput ‘ Warnings

i

10-11 opb_gpio DB
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10.2.2.2. OPB /N R [Z#E6E
OPB (Z GPIO Z#%#%tL$7, OPB IX MicroBlaze oV 7 =7 V&85t 9 D728 D/NA T,
Bus Interface #3#R L. opb_gpio_1 DD IEZIV 7L TLIEEN, O — @
23T OPB /A2 GPIO Ak st

ilinx Platform Studio - C:fsuzaku/sz130 - [System Assembly Viewl]

[» Eile Edit Wiew Project Hardware Software Device Configuration Debug  Simulati =]

DAHL G weYEBEN BB ER 8 BusInterface 1IN | % B
PE E B S OO

I formation frea oLL m
i IP Catalog Bugz Interface Faorts Addresses W}
Project | Applications | [P Catalog ; |\é| |\B"| ® (@ ; . %v .

@ Mame Bus Connection | Direction [P Type IP Version
e s@microblaze_i microblaze 400.a
MName Version Descri s@d_nph_v20 opb_v20 110
fnalog | | @-<»ilmby10 Imb_10 1002
Buz sd_mb w10 Imb_10 100a
Bus Brides «@adram_controller mch_oph_sdram  100a
Glock Gaontrol o <@ronsole_uart opb_uartlite 1.00b
Communication High-Speed s@avetem timer opb_timer 100k
Caommunication Low—Speed &@d_|mb_bram_if_chtlr Imb_bram_if_cntl 1.005b
Debueg <@i_lmb_bram_if_cntlr Imb_bram_if_entl 1.000b
DM& szystem_intc opb_intc 100z
=-General Purpoze IO @zyEtem_memoon opb_emc 200a
oph_epio <»opb_epio 0 opb_epio 3Mhb
Tnterrupt Control Qdel?ug_mdm opb_mc!m 200a
Memory Block s:zpi_flash opb_spi 100d
Memary Contraller -.)Ied_gpp UDb_€P!0 20Mb
PC1 \ =-~»opb_gpio_1 opb_epio a0lb
Peripheral Controller ‘ SOPE d onh 20 bram black 00a

+- Processor i
Reset Contol N BAEZYYZ O — @ utilbus selit 100a
Timer dcm_module 100a
Litility «<@dcm_zdram_fb dem_module 100a
=2util bus split 0 util bus split ~ 1.00a
Legend
O Master ) Slave = Master/Slave Target < Initiator (O Connected () Unconnected
< 1| i System Assembly. | BLOCK DIAGRAM

10-12 OPB /A2 45

10.2.2.3. IP I 7 DERE

IP a7 33X FRRELTHIENTEET, AELEMLT- GPIO Tt GPIO OA%k, HAoEk, 7atky
PHHIE T HERD BaseAddress 7REZFRETHIENTEET,

opb_gpio_1 #427Vy 7L TA=a—%HL, [Configure IP]Zi&RL TI7ZSW,

ilinx Platform Studio — G:fsuzakufsz130 - [System Assemhly Viewl] b?|
[ih File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =&
DPHL PEF SOYERENENBOR MR e B ARe M WX DR
TE:mB Mok
I t Infor mation Area oOLL ® Filters
Project | Applicati IF Catalog P MM = (@ Busterface () Ports (O Addressez |BjwConnection Filters
rojec pplications B =) ; %v .
) Mame Bus Connection | Direction | IP Twpe IP Verzion
e s microblaze_i microblaze 400.a
Mame Version Descrig <&d_opb_vz0 opb_v20 110z
fAnalog | E-<PiImb10 Imb_10 100a
Buz <»d_mb_v10 Imb_+10 100
Bus Brides s@sdram_controller mch_opb_sdram 1008
Clack Contral o sconzole uart opb_uartlite 1000
Communication High-Speed Payvstem_timer opb_timer 1000
Communication Low-Speed -)t.j_\mb_bram_.\f_cntl
Diebug <@i_lmb_bram_if_cntlr IS =
Dot e BV 7L THA Z L.
(= General Purpose I Paystem memcon Conflgure IP %lg*ﬂ
b epio 201b OFE Ge Poph_gpio 0

Interrupt Control Upb_mc!r_n 0.3
Memory Block opb_spi 1004
e mory Gontraller &
PCL
Peripheral Contraller
O — sebram_block 0 View MED )
Reset Contral <@memeon_bus_split Wiew IP Modifications (Chanege Log) &
Timer <pdom_14_multi View PDF Datashest B
Utility “»dem_sdram fb Browse HOL Sources.. ]

~a@util bus_split 0 a

Criver: epio_v2 01 a 3
Legend
OM™aster () Slave Master/Slave Target < Ini Delete Instance

< 21| i Sustem Assemble | BLOCK DIAGRAM

10-13 Configure IP
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Hif LED % 1 D720 6T 0T, NZADIEIX 1 By MILET,

"

% opb_gpio_1 : opb_egpio ¥3 01 b

[HDL Toeele Mames | [E Datachest ] [<2 Restare |

User Syztem 1 61“9“%)

Comman

Channel 1 & 2iid s Enable Channel 2 FI

Channel 2
€. GRICL WIDTFGPID Data Bus Width 1 3
N TERSUFT PRESEN T S3upport Tnterrupt F
0 USER I3, CODE User ID for The MIR Resst Register |3 ]

o l [ Cancel

10-14 /S ABEORE

Channell #24R L | Bi-directional % FALSE 2L TL7Z&V,

o
% opb_gpio_1 : opb_egpio ¥3 01 b

FALSE (225

User | System

Commoh
Charnel T I8 BiiFGhannel 1 iz Bi-directional
Channel 2

C AL WRPUTEChannel 1 iz Input Only

O BOUT PEFALE Thhannel 1 Data Reset Value |uxnnnuuuun |

(. 7L DEFAULT Channel 1 Data Tri-state Reset Valus OXEEEESEEE |

[ o l [ Cancel

10-15 Z DR EA T

131



SUZAKU STARTER KIT GUIDE (FPGA)

System #7' %2717 [Base Address]. [High Address|iZZNZFNAE)TRL A% A S LT, [OK]|ZZV 27
L&, AV TR AL SUZAKU D AEY <7 T Free LEWVWTHALZAICEIN Y TET (V1.3 AEU=y
T7HBIR) , AERVT RV AZFRICASAIZD22D3 > T L A A CPU 23 AT 2720135 K2 E T,

ZOMEMEEICIRD LN TNDHZET, CPU Rfthda 7 Al E TEH IR0 ET,
# 10-1 GPIO AEUTRL A

SZ010, SZ030

37130 SZ310
Base Address 0xFFFFA400 0xFOFFA400
High Address 0xFFFFASFF 0xFOFFA5FF

F

: opb_epio_v3 01 b

‘x opb_epio_1

EDK Ofiv )i

System Z7 %77
’y [H[]|_ Togele Mames ] [ﬁ Datashest ] [«;:3 Restore ]
User (| Swstem D Base Address # A /)
fAddresses
OFE . BASEABDR Base Address 0xFFFER400
 HiGHARRRHigh Address O0XFFFFA5EE|

High Address # A7)

( (8] 8 ) Cancel

10-16 AEUTRL A

IP 27 OFMZ DTV IEE, [Datasheet] 227y 7 L TLIZSV Y, 7 —H 2 — MR FRRSNET,

BN

ixX AE
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EDK Ofiv )i

. Toue Tomee ) (E booren)
————

&

10.2.2.4. A €Y v THER

T2 — | ¥Y¥¥¥¥¥Y

EXNXNXEX

EEE R

EXNXNXNX

LELEE

10-17 5 —#> —bhDH LI

Addresses 2R L . opb_gpio_1 ® BaseAddress & High Address & Size (Z[HiE W23 72 I HERL TLZE

U,

- Xilinx Platform Studio — G:fsuzakuSsz130

fE E B Mok

I Project Information Area

®
=)

— [System Asse

mbly Wiewl ]

[ts File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

DA AR e REM BB RS ARG WBREX B

CEX

(=1 X

& Filters

Project Applications IF Gatalog (=} (O Bus Interface

Name
= <#microblaze_i

MName
finalog
Bus
Bus Bridee
Glock Gontral
Communication High-Speed
Communication Low-Speed
Debue
DA
[=)-General Purpogze 10
opb epio
Interrupt Contral
Memory Block
Memory Controller
PCI
Peripheral Contraller
Frocessor
Reget Gontrol
Timer
Litility

Wersioh

10.2.2.5. fESDEEH

Degcri

OPE Ge

«»d_opb_v20
[=-<@i_lmb_10
= <&d_mb_10

«»console_uart
<@zystem_timer

czystem_intc
s@zvstem_memcon
«»opb_gpio_0
<@debug_mdm
«#zpi_flash
«#led_epio

=] el

s@sdram_controller

@ Po‘s ® F\ddresses> [ Generate Addresses

Address ﬁe Address | Hieh Address | Size Lock | IGache  DCache  Bu

«d_|mb_bram_if_cntlr
<&i_Imb_bram_if_cntlr

Addresses Z &R
AEV~ T AR
0sFFFFAIO0  OxFFFFAGSFF 512 0O

(=) sardom T4 _multi
(=) <@dom_gdram_fb
(= =eutil_bus_zplit 0

<

b

(=) s memcon_bus_split

| [T System Assembly..

| BLOGK DIAGRAM

10-18 AEY~ v 7 HERR

IP 27 O ARALUSNA~O RO EZ L £, External Ports (28835, FPGA AEE 54 EFHRTHIENT

& ENLSMINEME 51220 ET,

Ports Zi#&RL . opb_gpio_1 ®EEZ7U 7 LW TLZEWY, GPIO_d_out ® Net O3 %27V>27 L, nLE & A
J1L. WA 700 7 U ClEESETLIEE N,
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@ Filters
_ () Bus Interfac Addresses [‘i%v Filters (Applied) ][#Ia Add External Port
MHame Het Direction | Clazs Senzitivity | Range IP Tupe
+- =@ microblaze_i microblaz
+)- «d_opb_v20 opb_v20
#-=2i_Imb_10 Imb_«10
+-«@»d_lmb_w10 Parts Imb_+10
F- <asdram_controller mch_opb_
+)- «@conzale_uart opb_uart]
+- ~syztem_timer opb_timer
= «<a»d_|lmb_bram_if_chtlr Imb_bram
= =i_lmb_bram_if_cntlr Imb_bratm
+- w@avstem_intc opb_intc
¥ «@zyatem_meamcon opb_emc
+-<opb_gpio 0 opb_egpio
+)- ~@debug_mdim pb_mdm
1 «<aspi_flash nLE pb_spi
4 ~led_epio opb_gpio
= «a#opb_gpio_1 opb_gpio
IFZINTC Trpt Mo Cionnection O INTERRUPT LEVWEL_HIEH
GPIOID Mo Connection I [0:40 _GPIOWIDTH-12]
GPIO_in g Coonectio [0e6C GPIO WIDTH-11]
GPI0 d_out [0:45 GPIO WIDTH-11]
GPIOt_out [0:6C _GPID_WIDTH-11]
GPIOZ_I0 Mo Connection 1D [0:40 GPIO_WIDTH-11]
GPIOZ_in Mo Connection I [0:45 GPIO WIDTH-11]
GPIOZ d_aut Mo Cannection O [0S GRID_WIDTH-13]
GPTOE + ot M Cronnectinn O M6 GRTO WINTH=-111 £
10-19 Net
LE Net M [Make External]
@ Filters
= (O Bus Interface (3) Ports () Addresses [E_‘Iv Filters (Applied) ”.ﬁ,.a Add External Port
Mame Met Direction | Class Sensitivity | Ranee -
§- «@console_uart
3 wpaystem_timer
= «@d_Imb_bram_if_cntl
| «i_lmb_bram_if_chtl
+ “ssystem_intc
T s Eystem_memcon
¥ «@opb_gpio 0
3 pdebug_mdm Make External
5 «@zpi_flazh
+)- «led_epio
= «<opb_gpio_1
IPZINTS Irpt INTERRUPT LEVEL_HIGH
GPID IO [04C_GPIO_WIDTH-11]
GPIC_in [0:4C_GPIO_WIDTH-11]
GPID_d_out [0:0C GPID_ WIDTH-13]
GPIDt out [04C_GPIO WIDTH-11]
GPIDZ 1D [00G_GPIO_WIDTH-11]
GPIDZ in [0:0C_GPIO_MIDTH-11]
GPIDZ d_out [04C_GPIO_WIDTH-11]
GPIDE_t_out [0:4C_GPIO_WIDTH-11]
= «@bram_hlock 0
+ =@ memcon_buz_zplit
+ wdom 14_multi
+- ~rdcm_zdram_fb
§-<@util bus_gplit 0 “

~

10-20
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External Ports ®ma 277 L CRWTLZE, External Ports (21X AT AOANERIZH 19 A2 5N EFH
NCWET, ZOHIZ Name: nLE_pin EWOfE B0HE ER>TDHDO T, nLE_pin #27V>27 1L, 4 #i% nLE |Z
EHLTLIEEN, ZIWVTHA TG B nLE NEFRSNET,

@ Filters

\_ () Bus Iterface (5) Ports () Addresses [Engilters {Applied? ”@,ﬂ #dd External Port

T [RE Direction  Glazs Senzitivity | Rahee ~
- «a#External Ports

el clk_in I DOMCLE

S5 Rt SYS Rt I

SDRAMCASn  SDRAMCASnw a

SDRAM GASn 20 SORAM CASR w a

SDRAMMER  SORAMMERw !

SDRAMMER 20 SORAMMWER W 0

SDRAM.DGM  SDRAM_DOM 5 [0
SDRAM Gl SDRAM Gl 0

SDRAM Gl 20 SDRAM Glw 0

SDRAM_RASn  SDRAM_RASHw 0

SDRAM_RASN 20 SORAM_RASH 0

SDRAM ADR SDRAM_ ADR.w Q [011]
SDRAM_ADR 20 SDRAM_ADR.w a [011]
SDRAM Barkfd.. SORAM BarkAdd w0 1]
SDRAM_BarkAd.. SORAM_ BarkAdde w0 1]
SDRAM_DQ SDRAM_DG 0 0:31]
SDRAM_FEck  SDRAM_FE.ck I

CONSOLE_RY  GONSOLE_RX I

CONSOLETH  GONSOLE_TH 0

MEMGON_WEn  MEMGON_WEn 0

MEMGOMOEn  MEMGOM_OEn 0 [l
MEMCOM DD MEMGOM DO 0 [015]
MEMGOM ADR  MEMGOMN_ADR a [24:20]
MAG INTERRLL. MAG INTERRUPTIN 1 INTERRUPT LEWEL LOW

MAC CSh net_end 8]

SPLSGK SPLSGK 0

SPLMISO SPLMISO ©

SPLMOSI SPLMOSI ©

SPLSS SPLSS © o4
FPGA_RES

gooT.Jr | ZUwZL ., nLE_pin—nLE |ZZ& &

1021 1§ 54 A H
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mhs mhs
Project Project Files- MHS File: xps_proj.mhs
10-1 GPIO mhs

PARAMETER VERSION = 2.1.0

PORT clk_in = clk_in, DIR =
PORT SYS_Rst = SYS_Rst, DIR

#
PORT nLE = nLE, DIR

I, SIGIS = CLK
=1

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_1S 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 #External Port

END
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EDK Ofiv )i

10.2.2.6. EV7H 1>

Project #7 %27V, UCF File: data/xps_proj.ucf % 7 /L 7V 7 LU THWTIESV, BT AR ED
TrANDBHEET, B LED(DD) 2 80T 857290, FPGA IZE 52FIV Y TET, AN 1 B ThH

nLE<0>DJI1Z, st LET, ek T&7-5[Filel—[Savel #2727 RTFEL TIEE0Y,

# 10-2 nLE<0> B> 7H A

SZ010

S7030 SZ130

SZ310

nLE<0>

B12 E12

L16

Xilinx Blatform Studio - G:fsuzaku/sz130

— (data/xps _projucf) - [xps projucf]

[B Eile Edit Wiew Project Hardware

ol )

Software Device Configuration Debug  Simulation Window Help

Y EPRMNMPHBERERS ARG EXIE R

Project Information Area

0| Froject

Poplications

Platfarm
=-Project Files
MHS File: xpz_proj.mhs

=)

IP Gatalog

AARRNEDE DO

UGF File: data/xps projucf
i omman

=- Project Options
Device: xc3s1200efe320-4
Netlizt: TopLewvel
Implementation: XPS
HDL: WHOL
Sim Model BEHAVIORAL
=- Reference Files
Log Files
Feport Files

<

(Console Log)

1le: etc/download.cm
Implementation Options File: etc/fast_runtime oy
Bitgen Options File: etc/biteenut

10.2.2.7.IP O 7B EEF LD

>

(=1 X

10z Net MEMCON DQ<7> LOC=P10 : -

103 Net MEMCON_DQ<6> LOC=E10 ;

104 Net MEMCON DOQ<S5» LoOC=12

105  Net MEMCON_DQO<d> LOC=N9

106 Net MEMCON DQ<3> LOC=P9

107  MNet MEMCON DQ<Z» LOC=R2

108 Net MEMCON_DOQ<1x LoC=vg

108  Net MEMCON_DO<O> LOC=NZ

110 HNet MEMCON _DQ<15» LOC=E13 ;

111 Net MEMCON DO<14> LOC=V13 :

112 Net MEMCON_DO<13> LOC=R1z :

113 HNet MEMCON DO<lz> LOC=Tiz :

114 HNet MEMCON DQ<11> LOC=viz ;

115 Net MEMCON _DOQ<10> LOC=N11 :

116 Net MEMCON_DQ<S> LOC=F11 :

117  Net MEMCON DQ<S» LOC=R11 :

115 Net MEMCON _OEn<O» LOC=T14 ;

119 Net MEMCON_ WEn LOC=P13 :

120 Net MAC_INTERRUPT_ IN LOC=v14 ;

121 HNet MAC_CSn LOC=41z ;

122 Net EBOOT_JF LOC=F5 :

123 Net FPGAL RESET_EN LOC=E13 :

124 HNet SDRAM FE clk LOC=E2

125 MNet nLED<O> LOC=T3

126

127 Net nLE<0O> LOC=E1lz :

-

< \ ¥

[@Svstem hsse

LT A B

izzigned Driver gpio 2.01.a for instance opb gpio_ I

Ak oemin 1 has heen added fa Fhe nradent

10-22 GPIO(xps_proj.ucf)

OPB 2|25kt
KRR EA T
TRUVAZRE
AHI11E B o8k

SN

IP =7 % SUZAKU D7 7 4/ MZiB /N
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1023. %y YR b, TAY S LT 74 )L(Hard DH) {ERR
[Hardware]—[Generate Netlist] B8 #2721 T F&U, Fo R ZRMNVERSHES,

- Hilinx Platform Studio — ©-%-—_ . o = [System Assembly Viewl]

g wg Debug Simulation Window Help
iE 8 M S, E (RN BEHEOR AR e A RS
EgE X R ETT : - A AR W

.‘;? Create or [mport Peripheral.. @ Filters

IE o
IP Catalog Project Ap E Configure Coprocessor. .
[Hardware]—[Generate Netlist]

Platform Debug Configuration..

= Project Files Check and Wiew Core Licenses.. %‘S%*R
MHS F.ilE xpe_proj.mh: % Clean Metlist 12
S Pl o PO, o e Bits B noPE dopb_v20
UGF File: datasps_pr | | 1OPE g
IMPAGT Gomnand il £ Olean Harduare B IGACHE_FSLIN N Comrection
Implementation Options Fileetc/fast] IOAOHE’FSL’O No Connestion
Eiteen Options File: etc/biteenut DCRCHE FS[ IN Mo Gonnection
= Project Options DOAGHE_FSL0.. No Gonnestion
Device: xc3s1200efe320-4 BGL microblaze HGL
F:‘::;e:?:;::i@s oL microblaze DXGL
v - @d.opb_v20 apb 20 1108
" Pi_lmb_+10 Imb_10 1.00.a
Re'i'r:nbifilﬂi ZHAWORM 1 - @d_Inb_v10 Imb_v10 100a
& Log Files s zdram_controller mch_opb_sdram  1.00.a
5 ithesis Feport Files s@oonsole uart opb_uartlite 1.00b U
4 P s@cystem_timer opb_timer 1.00b
<d_Imb_bram_if_cntlr Imb_bram_if entlr 1.000
i_Imh_bram| 1.00b
s@paystem_int A — 100
by
spoyatem_me D7 Z) ﬁﬂ—\‘éné 200.a
s@opb_gpio 0 emas 301k
Py & <»cpiflazh opb_zpi 1.00e w
< / > | [T System Aszembly Yiew! | %S
INFOQ:iMPACT: 580 - '1':Checking done pin ....done. fad
"1': Progrsmmed successfully.
Elapzed time = 1 sec.
Jf ¥#% BATCH CMD : quit
Done! =
A
| ¥

> [ Wiarnings Errors
Gienerate Netlis c

10-23 % " AMERL

[Hardware]—[Generate Bitstream] VU TREN, Y7 M= T G FR20 bit 77 A/ ERS
F9, =T —RNHEHEEIE. A FTOTREL REL THATIIEEN,

AR AR DN
@ Filters

atalog [¥] Configure Goprocessor.. @ (&) Bus Interface (O Ports () Addresses  |Bjw Connection Filters
Platform Debue Configuration... o Duc i Ip T i |
=-Project Files Check and ‘iew Core Licenses..

P il 0551074 . Gl Mot [Hardware]—[Generate Bitstream]

M35 File: xps_proj.mas N
UGF File: datas«ps pr @ Clean Bits %1«%#{
i Clean Hardware =
IMPACT Command Fif B H IG4CHEFSLIN Mo Connection
Implementation Options File etefast]
Bitzen Options File: ete/biteenut IGAGHE FEL0.. - No Gornection
Proiect Opti DCAGHE_FSLIN Mo Connection
- Project Optiona DGAGHE_FSLO.. No Gonnection
Dievice: xc3s1200efe320-4 -
Netlict TooLevel oL microblaze THGL
st Tophevs ool microblaze_DMGL
Implementation: XPS
i = =d_opb_v20 opb_v20 110
HDL: HDL Pi_lmb 10 Imb_v10 100.a
Sim Model BEHAVIORAL _— ey y Mt
- »d_Imb_v10 Imb_10 1.00.a
= Reference Files
s@zdram_controller meh_opb_zdram 1.00.a
#-Log Files A m e

10-24 bit 7 7/ (Hard) 1B
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10.2.4.
10.2.4.1. ,
[Software] - [Software Platform Settings] &
oS Drivers Driver

opb_gpio Driver generic OK

 Softmare Platform Settings

Proceszor Information

Processor Instance: | microblaze_i

Software Platfd  Drivers Configuration:

03 and Librarie | peripheral H version Thstance Driver Wersion ~
Drivers e T - e - s
Iterrupt Handl opb_uartlite 1.00b conzole_uart uartlite w 101.a

opb_timer 1.00b awgtem_timer tmrotr + 1.00b

Imb_bram_if cntle |1.00b d_mb bram_if cntl eneric v 100a

Imb bram_if cntlr 1006 imbbram_if entk eeneric v /100a

opb_intc 1.00. system_intc inte s 100e

opb_v20 110e d_oph 20 generic v 100a

opb_emc 200.a system_memcon genericiv 1.00.a

opb_gpio 201 opb_gpio 0 generic v 100a

opb_spi 1.00e spi_flash generic v [100a

noh Enin KATN ) led enin ﬂﬁin T w

oph_gpio 301b opb_gpio1 leneric v 100a ] =

J

Criver Parameters:

< | >
< Ok : GCancel
10-25 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
iTIPS Bug Fix
Software Platform Settings MSS

PARAMETER int_handler = , int_port = MAC_INTERRUPT_IN
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10.2.42. 54735, FSANER
Generate Libraries and Drivers®“®% 27Uy 7L T F&U),
FGAT TR L R EE BB/ LT~ F T 7 AV R ER30ES,

xparametaers.h Z BV T2V, xparameters.h ([ZIZV AT LD T RL A=y T INEFRIILET,
FIZEHFRE LT GPIO @ BASEADDR & HIGHADDR N H B CEZRINTWET,

o inx Platform Studio — C:¥suzaku¥sz130 — {C:¥suzaku¥=z130-20061114%/microblaze_ifinclude /xparameters h) .. [Z"Elﬁ
[E File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help = x
i mEDDOR:DPRC AN e xRN EEBEOR: A S Pe-ARaimndsiEX

g £ = ABR % DN

Hrea L1 /7 -Definitions for -peripheral SPI_FLASH */ -~
P Catalog Project | Applications | 47 #define -EPAR SPI_FLASH BASEADDE OxFFOOOOOO
48 #define XPAR SPI FLASH HIGHADDR OxFFOOODL1FF
Software Projects * a0 = = =
e ]Add Software Application Project.. 5
Q‘Default: microblaze_i_bootloop i /7 Definitions -for -peripheral OPE_GPIO 1 7/
m‘Default microblaze_i_xmdstub #define -XPAR OPB_GPIO 1 BASEADDR OxFFFFA400
= mpluject: BBoot fdefine -XPAR OPB_GPIO 1 HIGHADDR OxFFFFASFF
= Processor: microblaze._j
Genes Header: & h S5
Exagutable: Ci¥suzakisr] 30-2006111 8% microblaze i¥code¥ex BB AR A AR AR AR AR AR AR AR AR R R AR AR R ARG R AR A AR AR AARR TS
= Zhmpiler Options =)
Linker Script: . . . .
Mode: EXECLUTABLE /* Definitions for peripheral OPB _GPIO 1 *x/
tack Size: :
#define XPAR OPB GPIO 1 BASEADDR OxFFFFA400
xparameters.h #define XPAR OPB GPIO 1 HIGHADDR OxFFFFASFF
Sy Foode¥mediume - - - —
id.}& 7 /Vyuyﬁb/c Yoode¥spic
vcode¥srec.o 65 fidefine EPAR CONSOLE UART BAUDRATE 115200
F}ﬁ< code¥maing 66 fidefine EPAR CONSOLE UART USE PARITT O
oode¥flashc 67  fidefine EPAR CONSOLE UART ODD PARITT 1
= Headers 3 68  #define ¥PAR_CONSOLE UART DATL BITS &
code¥mediumh =]
code¥memmaph 7o
code¥spih Tl TR A AE AT AEANEATANEATANTTTTIFTTTAEATATTATATT R AR AR W
code¥srech d < | k4
< | > [ThSvstem Assembly Viewl ‘ [ xparametersh
~
Compiling cpu
Libraries generated in C:%suzakuisz130-20061114\microhlaze i%liby directory
Running execs_generate for 03'es, Drivers and Libraries ...
LibGen Done.
Done!
v
< | >

Output | Warnines | Errors

GAPS |MUM [SCRL [Ln 113 Gol 1 |G 7™

%] 10-26 xparameters.h
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10.25. 7 T r—> a3 ViR&k

Bt LED #6857 7V r—ar 2ERR L ET,

Applications #7 % 27U» 7L TLZE, Add Software Application Project #4527V 7L
Add Software Application Project #27V>271L T F&U,

| % Xilinx Platform Studio — C:¥suzaku¥sz130 — [System Assembly Viewl]

(b File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

® Filters
oLL © (&) Bus Interface () Ports (O Addresses | Ejw Gonnection Filters
= Bus Connection | IP Tvpe IP erzion

= I'-! FIFI ) |aze_i microblaze 4000
tware fpplication Project.. |_0pb 0 opb_20 110
. R ; 10 Imb_w10 1.00.a
phlaze_i_xmdstub @d_Imb w10 Imb_10 100.a
BBoot \ oocmodion 1L ok oph cdearn 100
Procezzor: microblaze_i . . . N
Executable: Csuzakubsz1an-20061114 /5717 1L C, Add Software Application Project iR
Compiler Options T
sources T T Bi_lmb_bram_if critlr I bram_if_cntl 1,00k
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_epio apb_gpia a0b
= «»apb_gpio_1 opb_gpio 30hb
SOFB d_opb_v20
<@bram_block 0 bram_block 1.00.a
<@ memcon_busz_split util_buz_split 1.00.a
<dom 14_multi dom_module 100.a
<@dom_sdram_fb dem_module 1.00.a
<@util_bus_split 0 util_buz_split 1.00.a
<areset_cont 0 reset_cont 1.00.a
| > || [@Svstem bssembly Viewl

console_uart wrapper (console uart) - C:\suzaku\szlSD—ZDDSlll‘l\xps_prDj.mhs line ~
93 - Running X3T synthesis
Systemw_timer wrapper (System timer] - C:\suzaku\szlSD—ZDDElll‘l\xps_proj.mhs line
107 - Running X3T synthesis
v

< | =
Output | Warnings Errors

# Ready )

10-27 77U —a VERL
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THDSLS B30T, 77V r—ar07uy =74 IR ATILET, 22Tl hello-led ELET,

i Add Software Application Project rs_(|
PASNE AN A YN

Project Mam

(hello-led

Mote: Project Mame cannot have spaces.

Processar microblaze_i i |

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

| | Browsze...

The ELF file iz azzumed to be generated outzide HPS

10-28 7 SV r—vardray e

Project : hello-led 232k E3VET, Sorces #4527V 7L A=a2—@ Add New File Z27U> 7L TRV,

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

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

. Filters
S ®
IP Catalog | Project | Applications | oLL © (@ Bus Interface (O Porte (O Addresses | Bjw Connection Filters
Software Projects ; I;I I;I Mame Bus Connection | IP Type IP erzion
[c]Add Software Application Project.. Pmicroblaze_i microblaze 4000
?Default: microblaze_i bootloop ol.:l_opb_v20 opb_w20 110c
ERAf . ) @i Imb_10 Imb_10 1.00.a
mDefault: microblaze_i_xmdstub F—

sd_Imb_10 Imb_10 100.a
<@zdram_controller mch_opb_zdram  1.00.a
s@console_uart opb_uartlite 1.00b
@ayztem_timer opb_timer 1.00b
<@d_|mb_bram_if cntlr Imb_bram_if_cntlr 1.000

=] m‘iject: BBoot
Procezzor: microblaze_i —p
Executable: C¥suzaku¥sz]130-20061114%
Compiler Optiop

R e s e R S R R

N <@i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1.000
: s@ayztem_intc opb_intc 1.00c
% “iject: hello-led 2004
Proceszar: microblaze_i hello-led @ Source %‘f a30h
Executable: C¥suzaku¥sz]130-20061114% < 100
Compiler Options ?E7U‘Y7LT7L—:L“—§TIEHL\ allb
M - ; . N 301b
Headers #dd Existing Files.. Add New Flle. . %79 ‘/y
<@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
< | ¥ || [OhSvstem fesembly Viewl
d_lmb_w10_wrapper (d_lmb_w10) - C:hysuzaku\sz130-20061114\xps_proj.whs line 167 - ~
Running Z3T synthesis
SYSLEm_WEmCon_ Wrapper (System memcon) - C: Y suzakuhsz130-20061114% ®ps_proj.mhs
line 175 - Bunning Z3T synthesis
a
< | >

Qutput ‘Warnings Errors

10-29 New File £k
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SUZAKU STARTER KIT GUIDE (FPGA) EDK DI

D L@7m77A% WTHWDWDTT N, 77 AN SN2 DI H BRI IRDDT, 74 NT %

1 SERLET, 22Tk helloled LWV 7 ANVK EERLET, TERLTZ 7 AV X 2 BN TIZSW, 77 A V41
main.c EAS L, [BRTFEIZ 27V 7 L TR,

SourcefHeader File to create and add to Project

et (G D) ~| & @& ek E-
B {Eoiz vl % N 8
?E% LT 3 VSRR
TAbYF
1 A
2 Tka-5 -
% main.c A7)
o Awh-p /
—
Tl N < [mainc J ~| ‘ )
e DAEER (T CAC++ Sources Mo ore*opprookoo ﬂ )

10-30 main.c {ER%
Sorces IZ main.c 2MERSNET, X7 NTV I L TT77ANZERNTIERN,

& Xilinx Platform Studio — G:¥suzaku¥s2130 — (C:/suzaku/s2130-20061114/hello-led/main.c) — [maincl (o |[0|[X)

[ File Edit \iew Project Hardware Software Device Configuration Debug Simulation Window Help

D& X
imE DD EL @Elﬁ? oY PR IR I EER iEE RIS R
PO RIEXIBEREIE £ 2T 4%AR DK

Project Information frea x

IP Catalog Project |P|pp|ic:ations |

Software Projects
[c 1Add Software Application Froject..
mDefault: microblaze_i_bootloop
mDefault: microblaze_i_xmdstub
=] umject: BBoot
Proceszor: microblaze_i
Executable: G¥suzaku¥sz]30-20061114¥microblaze
Compiler Options
Sources
Headers
=- ¥l Project: hello-led
Proces=zor: microblaze_i
Executable: C¥suzaku¥sz1 30-20061114¥hello-led¥e
Compiler Options

Cifsuzakus/sz1 30-20061114./he llo-led/ mai >
Fauzakusz ello-led/main.c

\

A ¥
4

main.c % 7707

B |

>
A3 * [hSystem Azsembly View] | main.c |
A~
* Low Lewel Zynthesis *
v
< | ¥
3 Output iifarnines Errors
Ready

CAPS |NUM SCRL (Ln 1 Gal 1 |G (

10-31 main.c #Ba<
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Bty LED 254732/ —Aa—Raitil LET, S TIREET RV AZEEL TV ET,

% Xilinx Platform Studio - G:¥suzaku¥sz130 - (G:¥suzaku¥s2130-20061114%hello-led¥main.c) - [main.cl [0 (5]
[th File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =& ]

LIEBT AN REAIECBORN KA IZ-ANS
TEZ 48850 HN

ioh Area 1 int-maini)

2 {

3 s (¥ (volatile -unsigned: long - *) (OxFFFFA400) ) =0;
4

¥

IP Catalog Project |F'|pplic:ati0ns |

Software Projects
lc1Add Software Application Project..
mDefault: microblaze_i_bootloop
mDefault: microblaze_i_xmdztub
=] umject: BBoot
Procezzor: microblaze_i
Executable: G¥suzakuiész130-20061114¥microbla:
Compiler Options
Sources
Headers
=- ¥l Project: hello-led
Procezzor: microblaze_i
Executable: C¥suzaku¥sz130-20061114¥hello-led
Compiler Optiong
=-Sources
Ci¥suzaku¥sz1 30-2006111 4¥hello-led¥main,

Headers ******** iflﬁ ic‘: ';:F:Lf:
Base Address Zitib 35

|

int main() /
{

(*(volatile unsigned long *)(0x****¥**xx)) = Q;

10-32 ¥4 LED S4T Y —A=—R(main.c)
e C&7=5[File] = [Savel #3R L, R1EL TLZEWY,
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SUZAKU STARTER KIT GUIDE (FPGA)

EDK Ofiv )i

Project : hello-led #4227 LT, Mark to Initialize BRAMs #27Uv 7L T F&W),

F v 7<v—Uh>%, Project : hello-led DEEDT A2 H W25V ES, 2T hello-led 78 BRAM (24

HHELL TEZIAENDIDITRVET,

ilinx Platform Studio - C:¥suzaku¥sz130

@ Eile Edit View Project Hardware Software Device Configuration Debue Simulation Window Help
RNl N N = P
i i@ X IR EE €

2L AR DM

R
EPE WX ERMRBOR BRI =40

(e Add Software Application Project..
mDefault: microblaze_i_bootloop
mDefault: microblaze_i_xmdstub

=] m‘iject: BBoot
Procezzor: microblaze_j

# Sources

. Headers

%, roject: hello—led

- Proceszor: microblaze
Executable: C¥suzak.

Compiler Options

[ Sources

v
Build Project
Cilean Project

ct Information Area 1 int -maini()
IP Gatalog | Project | Applications | 2 1
2 3 s (*(volatile -unsigned- long- *) (OxFFFFA400) ) =0;
Wl Software Projects 4 )

Cisuzakuisz130- Delete Project..

enerate Linker Script.

e | POX~—=037e<ie%

ks e BIRENDLT =0 v — I 130, JEDT A7

X 10-33 hello-led Z#EXIATe IR E

4151 BBoot("11.4.7 BBoot faf"Z NI FHZIAL EE A,
Project : BBoot #4717, Mark to Initialize BRAMs #27U>27 LT F&\),

F o~ — 238 % . Project : BBoot OBEDT 21 78 BMCZEDYE S,

[E] Eile Edit View Project Hardware Software Device Configuration Debue Simulation Window Help
im B DGR
ot @R IBRIE £

—2EE AR K DN

e P RN ENBOR i RS R-ARS

I Project Information Area int -main()

{

IP Catalog Project |P|pplic:ations |

1
2
. 3
Software Projects 4

]Add Saf

ult: microblaze_i_bootloop

i
Cation Project..

1| Default: microblaze i xmdstub

':'# Project: BBoot

Proceszzor: microblaze_i
Executable: G¥suzakui#zz130

Compiler Options

Sources

Set Gompiler Optionz...
Matk to hhitialize BRAMs
Build Project
Clean Project

Delete Project..

= m‘iject: he

Proceszor: microblaze_i Generate Linker S04

-(*{wolatile unsigned- long- %) (0xFFFFA400) ) =0;

Executable: G¥suzaku¥sz130-
Compiler Optiong
=) Sources
Ci¥suzaku¥sz130-2006111 4¥hello- led¥main.c

DT AANIX—T NS

BRI CQVRWE F oo ~—I 0T,

Headers

X 10-34 BBoot IZEZIAFRWNIIITHRE
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EDK Ofiv )i

10.26. 7 T 5r—a VER

[Software]—[Build All User Applications]é L7V UTREN, 2 AT EEIX
N.&T7 7V r—aro7alIhy —ADFEENTGHAIAENET, =7 —0n72iF T
executable.elf 7’ "C:¥suzaku¥sz***-add_uart_gpio¥microblaze_i(ppc405-i)¥code" ?

TICHR EAVET,
B Eile Edit .\i\ew Project  Hardw

Aezign Default Drivers

oo o2e i E X £

Platform J-\ Euild All User App

=- Project Files
MHS File: xps_proj.mhs
M35 File: xps_proj.mss %
UGF File: data/xps_projuct
IMPAGT Command File: stc/dow| £ Clean Lirariss
Implementation Options File: etc. @ Clean Programs
Bitgen Options File: ete/bitgen.t 2 Olean Suftware
=- Project Options

Giet Program Size

Device Confieuration

ciEm A MO D 9 =] ] (2 Software Platform Settings
I ubs Cienerate Libraries and BSPs

IP Catalog | Project | AppNcations | (] Add Software Application Project..

D-2006 ello-led/ma a |
g Simulation Window Help
BB EOR R % Db W&
L

(=115 X}

igned-long - *) (OxFFFFA400) ) =0;

o}—{for

Device: xcis1200efe320-4
Netlist: Toplevel
Implementation: %P5
HDL: WHDL
Sim Maodek BEHAVIORAL
= Reference Files
-Log Files

10.2.7. 7O S L7 741 IVERL

AR

[Software]—[Build All User Applications]

10-35 elf 77 A /LAERL

=R =7 TS bit 77 ANVDOHFINZT IV r—a B EEIALET,
[Device Configuration]—[Update Bitstream]#t& 271w 7L TEEW, bit 77 A LNV ERSILET,

(b File Edit View Project Hardware Soft
BB ODONIODFESL
iR RXIRRiE &
Project I

IP Cataloe ‘Pro]ect |App\|cat|ans

Platform
=-Project Files
MHS File: xps_proj mhs
M35 File: xps_proj.mas
UGF File: data/xps_projuct
iMPACT Command File: etc./download,
Implementation Options File: ete/fast
Biteen Options File: etc/biteen.ut
= Project Options
Dievice: xc3s1200efg320-4
Metligt: Toplewvel
Implementation: ¥PS
HDL: WHDL
Sim Model BEHAWIORAL
=}-Reference Files
Log Files
Synthesiz Repart Files

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

Niulation Window Help

-

=13
[
BB ER RS Peed ® 4

erface (O Ports (O Addresses  |BjwGonnection Filters

PMM |Nama \ Buz Connection | IP Type

1P Wersion

Al

| R

[Device Configuration]—[Update Bitstream]

ToRCHE FoLIN
ICAGHE_FSLO. Mo Connection
DCAGHE_FSLIN Mo Connection
DCAGHE FSL Q.. Mo Connection

T ConnecTion

LWL microblaze IHCL

DGl microblaze_DHGL
[=-<»d_oph w20 opb_+20
i lmb_v10 Imb_10

] @ @ Imb 10 Iimb 10

s@zdram_controller mch_opb_sdram
<@console_uart opb_uartlite
@zystem_timer opb_timer

<d_Imb_bram_if_crtle

10-36 bit 7 7 A /L1ER

110
1.00a
1.00.a
1.00.a
1.00b
100k

Imb_bram_if_cntl 1.000

1.00e
200.a
amkb

@i Imb_bram_if cntlr Imb_bram_if cntl 1.000
@pzystem_intc opb_intc
@system_memcon opb_emc
b <@opb_epio 0 opb_egpio
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/d TIPS %72 ERROR 23 T/25H

TT7—%EEL%. Update Bitstream <° Build All User Application #3179 5L, EHHT7—%(EIET
ETCHRVWIIR=T—NHDZENnHF T, £ AKX [Hardware] = [Clean Hardware] <°[Software] —[Clean
Softwarel# 3 TL, Z7U—2 L CATLTZEN, YFUNKIERHDET,

10.28. A 74 FXal—L3a Y

bit 77 A V% JTAG Tav 74 al—arLET, SUZAKU JP2 &3 a—h&H,
SUZAKU CONT \Z¥ 7 m— R —7 L &L, LESISW CON6 IZ AC 7472 5V % [e]
fel, AR AL TLTEEN,

;ZZ:ZZZZ K oa— R —7 VG

JP2 Ta—h p

>
000000000000000000O0O OO O

000000000000000000000 0

LEDISW [ R-SW 7SEG UARTECONFI:
©0000000000000000O0O0[00 0
|ononnuonnnnnooooncuB:o

[@@]@]. 5

.@o

0000000®
0000000

O%B::

RIRERA

(|

@(\))

10-37 Py /DR ELE
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[Device Configuration]—[Download Bitstream]&a4 27V 2 LTS, /3y FE—RD iMPACT Zffi L
T FPGA IZbit 77 AV PRar 74X al—rar3SnEd,

0 dio a a 0-add a ERID ode a a Ll
) File Edit View Project Hardwars Softyffe Debug SiMNgtion Window Help i x|
o2 E e ofy b BR:iPecARaimB  HXBriE £
: = BUEE] Donnloec Bisiveam
| ) Generats System AGE Fils -
Project | Applications | IP Catslog R Lroeram Flash Msmop n(void)
Platform - int 1,5
=-Project Files 83 unsigned int bootlosder offset;
MHS File: xpe projmhs s
MSS File: xps_proj mes e . . . .
UG File: dtaps.projuct &6 [Device Configuration]—[Download Bitstream]
IMPAGT Gammand File: ete/downlosd smd =
N
Implementation Cptions File: etc/fast runtime opt = 7—2;&%:}}{
Biteen Options File: etc/bitgenut ag
= Project Options an
Device: xc3s1200efe320-4 o it (15 _automoot_mods (1)
Netlist: Toplevel a2 second boot loader (boot loader offset)
Implementation: XPS a3 ' - -
HDL: WHDL a4
Sim Modsk BEHAVIORAL 55 ryprine "\ n\rinyr"BBOOT NAME " v" BEOOT VERSTON " (" TARGET CPU ")imir");
&-Reference Files a6 myprint ("Press 'z' or 'Z' for BBoot Menu.hmyr";
Log Files s
Report Files oG for(i = 0; i < 900000000; i++){}
a3 1if (EUartlite_wIsReceiveEnpty (XPAR_CCNIOLE_TART EASELDDR])
100 second_boot Loader (boot loader_offset)
101
102 key = get_char():
103 it ikey == 'z' || key == 'Z'}{
104 myprint {"Please choose one of the folloving and hit enter.imiz"):
105 myprine ("a: activate second stage bootloader (default]iymirf): v
< >
[@System Assembly. | BLOCK DIAGRAM | [Bspsproj | [B) main |
INFO:ilPACT: 2219 - Status register values: 3
INFO:iNPACT - D011 0111 1111 1000 OOOO D000 0000 OOOD
INFO:iNPACT:579 — '1': Cowpleted downloading bit file to device.
INFO: iMPACT: 580 — '1':Checking done pin ....done.
'1': Programmed successfully.
Elapsed time = 2 sec.
/¢ *+% BATCH CHD : guit
Done!

-
< >
Output | Wamines Errars

Download Bitstream to the FPGA GAPS [NUM [SGAL [(n 8 Gal 4 [PSF PN

10-38 2 7 4F =2l — g

B4 LED (D1) 36 -72TLxon ?

D1

10-39 Hifa LED(D1) /54T

Flash AEVZEXZATLE AL, "C¥suzaku¥sz***-add_uart_gpio¥implementation”” 4 /L% NIZ
download.bit 232K E23>TWADT, ZNAHE->T IV,
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10.2.9. ZE ENE
ISE @Hj—FH—H% D2, D3, D4 3D Lo T ET, EDK TZEXE LB Z L7254 | bitgen.ut 774’/1/72{:%
H£LFET, 2212 UnusedPin O EZFLIRTHIET, KIGLBA R ETHAZENHIKEET, T 74V TZOE
L PullDown [ZR% ESILTWAT=D, SUZAKU OF 74 /L TIZAGEL CWhvER A, 2O E% PullUpl L“C’i”
5*k“€‘ D2, D3, D4 (3 X:57e<720 &7, 7272, ZEXE UL EIEDH 1SN TODDEH FOUWWNVEL TIEZR20W o
AlE% D2, D3, D4 IE B2 ERL TRHIETHALETS,

- {etc/biteen.ut) — [biteen. utl

- Xilinx Platform Studio — C:¥fpea¥=z130
[t Fil= Edit “iew Project Hardware Software Dewvice Confieuration Debugs Simulation Window Help
B IDPHL OB DAY RAROBERE BEA R
P A SN EEIBFIEELIEE D22 A% W
Project Information Area 1 —g - CelkPin: PULLUP
IP Catalog | Project | Applications -g - TdoPin: PULLICHE
g -M1Fin: PULLDOUW

Z
3
4 -g -DonePin: PULLUF

5 f-g-StartUpClk: JTAGCLE
3

7

g

Platform

= Project Files
MHS File: xpz_proj.mhs
M35 File: xpz_proj.mes
UCF File: data/xp=_projuct
IMPACT Command File: etc/download.cmd

1 bl Eilecsicfazt rumtimenpt

Eiteen Optionz File: etc/bitgenut

= Projec
Device: xcdsl 200efed20-4
Metlizt: Toplevel

-g-StartUpllk: CCLE
—g MOPin:FULLUFP
—g -M2Pin:FPULLUP
=] -g-ProgPin: PULLUF
10 —g - TekPin: POLLOP
11 -g TdiPin:PULLUP
12 —g - TwsPin: PULLUP
13 -g LCE cycle:Nolait
14 —g-Securicy:NONE

Imphlementation: HP3 15 #-m
g'DL.MVgDILBEHP.\ﬂORHL R
im hodel: )
—g-TnusedPin:Pulllown
= Reference Files :LEEG )
Log Files

Svntheszis Report Files

< | >
[GhSy=tem Assembly Wiewl mair.c | §

10-40 Bitgen OA 7 al % E
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Add External Port Z227V>2795%& ., External Ports |28 B BIMMENADT 3 2BMLTLZEVY, Name (&
#4704 Al &R0 L(ZZ Tk nLE2, nLE3, nLE4 &5tik), Direction % O (252 E L, Range (2[0:0]&FTiRL
Net |Z net,_vce FFRIRLTL7ZEVY, Net |2 net_vee SRt 358, "I H SN ET,

[X]10-41 EDK TOZEEE L DOALER

Filters
) Bus Interface (& Parts (O Addresses | EywFilters (Applied)(a Add External Port
Mame Met Direction | Clazs | Sensitivity hge | IP Type IP Verzion | Fre
= =»External Ports

clk_in clk_in 1 CLE

5YS_Rat 5YS_Rst I

SORAM_GASn  SDRAM_GASH w o]

SDRAM GASA 20 SDRAM GASH_I 0

SDRAM_WER SDRAM MEn_w u]

SDRAM WER 20 SDRAM WER w 0

SDRAM_DQM SDRAM_DQM 6] [0:a]

SORAM Clk SORAM Gl _w Q0

SDRAM Gk 20 SDRAM Gl _w 6]

SDRAM_RASn  SDRAM_RASH w Q0

SDRAM_RASH 20 SDRAM_RASH w 6]

SORAM_ADR. SORAM_ADF_w 0 [011]

SDRAM_ADR 20 SORAM_ADRW 0 111

SORAM_BankAd.. SDRAM_Bank Addrw O [0:1]

SDRAM_Bank Ad.. SDRAM_Bank Addr_w O [0:1]

SORAM_DEQ SORAM_DEQ ] [0:31]

SDRAM FB ck  SDRAM FBclk I

GONSOLE_RX GONSOLE_RX I

GONSOLE TH  GOMNSOLE_TX 0

MEMCGON_WEn  MEMGON_WER o]

MEMGON_OEn  MEMCON_OEn o} [0:0]

MEMCON_DC MEMCGON_DQ o] [0:18]

MEMCON_ADR  MEMGOMN_ADR 0 [24:30]

MAC INTERRL.. MAC_INTERRUPTIN I INTER.. LEVEL_LOW

MAC SSn net_gnd o]

SPLECK SPLECK o]

SPIMISO SPIMISO ]

SPL_MOSI SPLMOSI o]

SPLSS SPLSS o] [0:0]

FPEA_RESET EM FPGA_RESET ENw O

BOOT_JP BOOT_JP I

nLED nLED O [0:0]
L L Lol

nLEZ2 net_voo [:0]

nLE3 net_vec 0 [0:0]

nLE4 net_voo 0 [:0]

xps_proj.ucf ZRH & BT AU ZIBFIL TTESNY,
# 10-3 ©UT YA

SZ010

S7030 SZ130 SZ310
nLE2<0> C12 F12 L15
nLE3<0> D11 B11 L14
nLE4<0> E1l1 All L13
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yTIPS Flat View

AT DI TRl > TR LIZWE B o722 8370V TLeody, A7V 7L TA=a—% H L T Flat View
DOF =773 T T, TOFERICETIENTEET,

Filters
() Buz Interface () Porte () Addresses |G Genel Flat View @?I‘)?%‘fﬂiﬁ:ﬁ”
Mame v == IP Twpe IP Vet
ngB v Mome =FFFF1000 0xFFFF10FF 256 [ | d_opb_w20
OFB v Dirsction :fff2000 Oefftf20£f 286 [ d_opb_+20
SOPE v IF Type <FFFF3000 0xFFFF30FF 256 | d_opb_+20
SOPBE v 1P Version :<FFFFC000 0=<FFFFCOFF 256 = d_opb_+20
32M O
ZOBIVELE IV L TA=a—2 T 512 O dopby2
— e 512 | d_opb_+20
SOFB v Hieh Address xFFFFA200  0<FFFFA3FF 512 [ | d_opb_w20
SOFE v Size :<F FEOOODD OxFFEOFFFF 64K O d_opb_+20
SLMBE v Lock 500000000 O:00001 f1f aK O d_lmb_10
SLME v ICache 00000000 000007 fff gk | i_Imb_10
v DiCache u (|
SOPB v Instance u (| d_opb_20

10-42 Flat View
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10.3. UART MiEin

UART Z3E/L. BRAM OHFO7 SV r— 2 N E LT L FE A FDOEFEET S/ — R
—RZBEMUET,

10.3.1. N\— FO T 7RE
10.3.1.1. IP 2 7 DiEM

IP Catalog ®# 7 %7121, Communication Low-Speed ® #1245 opb_uartlite 45
IV 7L TA=a—%H L, Add IP Z384R L CTL7ZEV, opb_uartlite_0 2NEBIIEVET,

5 Xilinx Platform Studio - G:/suzaku/fsz130 — [System Assembly Viewl]

(v File Edit \iew Project Hardware Software Device Configuration Debug Simulation Window Help

DAz R : v DR R BRI PcARs iR BRI BRr:ig £
B Ok

| OLL @ Filters

Froject | Application 1P Gatalog 2o n il Ports () Addresses |Eje Gonnection Filters
& 3 Bus Connection | Direction | IP Type IP Version
e Opb_uartllte % microblaze 4008
MName Version De Eyu xyﬂ L"C){:::L_‘ % Hj l_/ I‘pr_\fzﬂ 110
finalog mhb_v10 1005

Add IP Zi#EiR Imb_v10 1005

mch_opb_sdram 1005
opb_uartlite 1.00b
s@system_timer oph_timer 1.00b
<»d_|mb_bram_if_cntlr Imb_bram_if_cntlr 1000
<@i_Imb_bram_if_cntlr Imb_bram_if_cntlr 1000
a@system_intc opb_inte: 1.00c

Gommunication High—Speed
= Cammunication Low-:

101d
100s

OPB IC
(OPB SPI Inter

100d CPB SPI Inter peystem_memeon opb eme 2003
sopb_epi
1004 OPB UART { . o
| s TP =7 (opb_uartlite_0) 73 BnEns
View MPD QIEd:gDiD [ ] TTE

L e opb epio 3Mb
View [P Modifications {Chanee L ‘ opb uartlite 0 opb_uartlite 100k
Tnterrupt View PDF Datasheet . . bram black 1002
Memory Block = < memcon_bus_split util bus_split 100
Memory Gontraller <rdom_14_multi dem_module 100.a
PCI <@dom_sdram_fb dem_module 1002
Peripheral Gontraller <util bus_split 0 util bus_split 100
rocessor
Reset Gontrol Legend
Umz: : OMaster ) Slave = Master/Slave = Target < Initiator (O Connected ) Unconnected
< | > | [B Svstem Assembly | BLOGK DIAGRAM xps_proj main
INFC:iMPACT:579 - '1': Completed downloading bhit file to device. -~
INFCO:iMPACT:580 - '1':Checking done pin ....done. 1
'1': Programmed successfully.
Elapsed time = 2 zec.
/4 F*¥% BATCH CMD : quit
Done !
Assigned Driver uartlite 1.01.a for instance opb_uartlite_ 0
oph_uartlite_0 has been added to the project
T
< | >
Output | Warnines Errors
Ready .~

10-43 opb_uartlite ® BN
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10.3.1.2. OPB /\ R [Z#E#iE

Bus Interface #3341 L. opb_uartlite_ 0 DD ALE 7V 7 L TLIEEN, O - @

ZIT OPB R SIVET,

% Xilinx Platform Studio — G:/suzaku/sz130

— [System Assembly Viewl]

(b File Edit Miew Project Hardware Software Device Gonfiguration Debug Simulation indol ‘S@ =&
DAHL BT 9eYXeB®: PWPna sap ¢ BusInterface R 5 ¢
BB DOk
OLL
Projest | Applications | IP Catalog ; I\Bl'l I;I (%) Bus Interface Ports (O Addresses | Bje Connection Filters
3 éa-ﬂ!-—’ Bus Connection | Direction | IP Twpe IP Werzion
=] s@microblaze_i microblaze 4003
MName Verzion Description A <»d_oph 20 opb_v2ll 110¢
Bralog | J @i_mh_w10 Imb_10 1004
Bus d_lmb_10 Imb_¥10 1.00a
Bus Bridee b «@zdram_controller mch_opb_sdram  1.00a
Glock Gontrol @console_uart opb_uartlite 1.00b
Gommunication High-Speed @zystem_timer opb_timer 1.00b
= Gommunication Low-Speed «»d_|mb_bram_if_cntlr Imb_bram_it_cntl 1.00b
@pr_ii: 1014 OPE IS Interf i_Imb_bram_if_cntlr Imb_bram_it_cntl 1.00b
s 100¢ OPE SPT Inter — EOEEMIS CE Lo
. s@system_memcoon opb_emc 200a
opb_spi 1.004d OFB SPI Inter T e 201h
@nph uart] 5550 1.004d OPB UART 1 -)debzlg mdm pr_mdm o00.a
! «»zpi_flazh opb_spi 1.00d
Debug led gpio opb_gpio 301hb
DA «»opb_gpio 1 opb_epio kb
General Purpose 10 (= ~#opb_uartlite 0 opb_uartlite 100k
Interrupt Cantral \ SOFE d_opb_v20
Memary Block J ] bram_block 1.00a
Memary Gontroller V\ ] util bus split 1.00.a
PCl EI jh%yj 70 — @ demmodule  100a
Peripheral Gontroller - - dom_madule 1.00.a
RAGEEeE | <util bus split 0 Wilbussplit  1.00a
Reset Control Legend
E:’;:: || Omaster (O slave | Master/Slave = Target < Initiator O connected (O Unconnected
= hud]
< b | [@ System Azsembly.. | ELOCE DIAGRAM @ XpE_proj @ main
¥ J V=3
10-44 OPB /S AT Hz

10.3.1.3. IP A7 DHRE

opb_uartlite_0 #47Vv 7L CTA=a2—%H L. Configure IP Z#IRL TSI,

suzaku/sz130

D ES i pEiwa L BE M
=B O

IP Catalog

Project | Applications

Platform
= Project Files
MHS File: xps_projmhs
M35 File: xps_proj.mss
UGF File: data/xp=_projuct
IMPACT Command File: etc/download.cmd
Implementation Options File: ete/fast runtime.opt
Biteen Options File: ete/biteenut
= Project Options
Device: xc3s1200eie320-4
Metlist: Toplevel
Implementation: ¥P3
HOL WHDL
Sim Model BEHAWIDRAL
= Reference Files
Log Files
Report Files

(tn File Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help

— [System Assembly Viewl]

(T
HMBEOR MBS : PR WS EX:BRr £
OLL @& Filters
PMM o & Buslterface O Ports O Addresses | Ee Cornection Filters
BIEIE Mame Bus Gonnection | Direction | IP Type IP Wersion
<@ microblaze i microblaze 400a
opb_wal 110
Imb 10 1.00a
Imb w10 1.00a
s@zdram_controller mch_opb_sdram  1.00a
=F s@conzole uart opb_uartlite 1.00b
s@oyetem timer opb_timer 1.00b

EDK Ofiv )i

<@d Imb_bram_if entlr

@i |mb bram_if cntlr

HI7Vy7 L TA=a—z L,

spaystem intc

Configure IP % &R

1.00d

d_opb w20

\

<»memecon_bus_split
dem_14_multi
w»dcm m
<util_bus_split 0

Wigw PO

Browze HDL Sources.

Legend

[O™aster ) Slave

[ System Assembly..

Driver: uartlite_v1 11 a

Delete Inztance

Master,/Slave Target < Initiat

| BLock D1aaRAM | [Expsprol | [ main

10-45 Co

nfigure IP
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LT OB EIZLTIZEN,

-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 | System /\

All

2 BAUTA TEART Lite Baud Rate

2 L T BiTEMumber of Data Bitz in a Seria
Frame

O USE PR TY: Uze Parity

¢ aee PAdRTrParity Type /

| ok ][ Cancel

10-46 UART iR &L &
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[System] %7 %2717 . [Base Address]iZ 0xFFFFA600, [High Address]iZ OxXFFFFA6FF & A JjLCL72
éll Y AEVTRL A1 SUZAKU @f:E‘UV“/7cf Free k%b \’C%ék:%&:%”@ %/l vcgz.g—o
("1.3 AEV~v7"HBH)

#* 10-4 UART A®UTKRL A

SZ010, SZ030
SZ130
Base Address 0xFFFFA600 0xFOFFA600

High Address OxFFFFAGFF 0xFOFFAGFF

SZ310

~ opb_uartlite 0 : opb uartlite vl 00 b

SyStem 57%7U/7 [H[JL Toegele Names ] [E Datazheet l [(‘,:3 Reztore ]
Uzer Syztem
C D Base Address # A\ /)
Addreszes
OPB & BASEADDR Baze Address 0:xFFFFRG00 |
0 HIGHADDRHigh Address /Ju:ﬂ:"ﬂ"ﬁ'nm |
High Address = A7)
[8]4 I [ Cancel

10-47 AEV T RL AR E
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EDK Ofiv )i

OPB %#27VvZL, [OPB Clock FrequencyliZZ w7 &5z AJILTC, [OK][Z27V>»7 L TLTZEN,

#* 10-5 OPB Clock Frequency

SZ010, SZ030
S7130 SZ310
OPB Clock Frequency 51609600Hz 66355200Hz

~ opb uartlite 0 : opb uartlite ¥v1 00 b

Usger | Syztem

[HDL Toeele Names | [E Datashest ] [<2 Restare |

Wit th

Core & OFE DWIDTHOPE Data Bus Width

¢ OFE ARIDTHOPE Address Bus

O CLA FREQOFE Clock Frequency

a2

32

( 51609600}z 5

\_/

a

ray 7 JEBEEN T

7

k 0] 4 )[ Gancel

10-48 77 Ak 5D
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10.3.1.4. AEY Ty THER
Addresses %R L, opb_uartlite_0 @ BaseAddress & High Address & Size [ZE 23720 ), fERRL T
=\ AN

@  Filters
@
= (O Bus Interface () Portg@€ (&) Addresses )RR Generate Addresses l

Name Address ze fiddress | High Address  Size  Lock | ISache  DCache  Bus Connect
#- <@ microblaze_i
# :id_-lfnpbbjzuu Addresses Z1EIR
wd_lmb_ w10
<@adram_controller
wrconzale_uart
wayztem_timer
«d_Imb_bram_if_cntlr
<i_lmb_bram_if_cntlr
wrayvztem_intc
w@system_tmemcon
«»opb_egpio 0
wrdebug_mdm
<»zpi_flagh
e i AEY T E R
«»opb_egpio_1
woph_uartlite 0 /
S0PB OxFFFFAGO0  OxFFFFA&SFF 256 [0 d_opb_ w20
-] «bram_block_0
|~ thencon_bus_split
o sgrdom_ 14 _multi
| ~dcm_zdram_fb
o) «@util_bus_zplit 0

T Ry e e B e R By By R R

<
[ System Assembly. | BLOGK DIAGRAM

10-49 AV~ 7R
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EDK Ofiv )i

10.3.1.5. EBDEH

Ports %384 L T/ZEW, opb_uartlite_0 @ RX & TX @ Net |24 HijZ D) THEE L. Make External % i3

RLUTHEE L TEEW,
External Ports (218 53 EFZIINDHD T, Name 22 H L TL7ZE0,

@ Filters

_ Bus Interfafe Portz D) Addresses |3 Filters (Bpplied) fidd External Port
f i

Ranee

(LR ]

[:0]

Met Direction | Class Senzitivity

(RS== =

Mame

(==

. nLE 0
COMSOLE RXZ NCOMSOLE B2 1
COMSOLE THZ JCOMSOLE T2 O

IF Type

icroblaze

Y
CONSOLE_RX2_pin — CONSOLE_RX2
CONSOLE_TX2_pin — CONSOLE_TX2

@dopb 2D
@i lmb_10

b w20
b_v10
b w10

w@sdram_controller
w@cohzale_uart
wasystem_timer
=) «d_|mb_bram_if_cntlr
=)« i_lmb_bram_if_cntl

¥
¥
¥
+)-wd_Imb_w10
¥
¥
-

4] w@system_intc o
1w zyEtem_themoon % A1 %Ajj]-/\ ﬁﬁﬁ
% «»opb_gpio 0 CONSOLE_RX2
3 <debue_mdm CONSOLE_TX2
+ «spi_flazh l -
¥ < led_egpio
3. "@eoph_gpin 1 Make External Z#7%&4RL | it €
=R opb uartlite 0
Interrupt INTERRUPT EDGE_RISING
R
TH

«bram block 0
w»memcaon_bus_split
edom_14_multi
wadcm_zdram_fb
<autil_buz_=plit 0

|

[T System Azzembly. | BLOCEK DIAGRAM

10-50 f§ 5 DEFE

mch_opb_zdram
opb_uartlite
opb_timer

IP WA

4.00.z
1.10c
1.00.z
1.00.2
1.00.2
1.00k
1.00k

Imb_bram_if_cntlr 1.00E
Imb_bram_if_cntlr 1.00E

opb_inte
opb_emc
opb_epio
opb_tmdm
opb_spi
opb_gpio
opb_gpio
opb_uartlite

bram_block,

util_buz_zplit
dom_module
dom_module
util bus_zplit

1.00.c
200.z
amE
200.2
1.00.c
2k
2k

1.00.z
1.00.2
1.00.2
1.00.2
100z
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10.31.6. EV7H M >
Project #7 %7V 7L, UCF 77 A NVEBE, 272 2 € ABIIL | RAFL TIEE W,

% 10-6 nLEO v'>7H# A1

SZ010
97030 SZ7130 SZ310

CONSOLE_RX2 B4 M3 F13
CONSOLE_TX2 A3 M6 E13

- Xilinx Platform Studio - G:fsuzaku/sz130 — (data/xps_projucf) — [xps projucix]
[E File Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help =& XA
FEL i BEMN:EMNBEOR MBS @ -A R MBS EXBr gL
) b TEL ABARONBBE DN
ation Area 103  HNet MEMCON DO<6> LOC=R10 ; ~
Project ) Applications | IP Gataloe 104 HNet MEMCON DO<5» Loc=Ma
105 Net MEMCON Do<d4x LOC=H3
cuilil = 106 Het MEMCON DO<3> LOC=P9
= Project Files . 107 Het MEMCON DO<2> LOC=RD
:’:HS :'I'E: xps projmhs 108 Net MEMCON Do<is LOC=vD
. N 109 HNet MEMCON Dio<0> LOC=Ng
WO File: data/xps projuct 110 Het MEMCON DO<15> LOC=R13 ;
IMP ommand Fiisele/downloademd 111  Net MEMCON DQ<1d4> LOC=V13 ;
Implamenta.tmn O.D‘IDHS FI.|E: etc/tast runtime.opt 112 Net MEMCON DQ<13> LOC=R1Z ;
_Ehtgan On_tlons File: etc/biteenut 113 et MEMCON DO<1iZs LoC=Tiz :
= Project Options 114  Met WEMCON DQ<1lx LOC=V1Z ;
Device: xc3:1200e1g320-4 115 HNet MEMCON DQ<10> LOC=N11 ;
Netlist: Toplevel 116 Net MENCCHN Do<Ss LOC=F11 ;
Implemertatior: 3PS 117  Net NENCON DOQ<B: LOC=Ri1 ;
H_DL: VHOL 118 HNet MEMCON OEn<0O> LOC=T14 ;
Sim Model BEHAVIORAL 119 Het MEMCON UEn LOC=P13 ;
= Reference Files 120 HNet MAC INTERRUPT IN LOC=V14 ;
. ;Zi;'t‘e;”es 121 Het MAC CSn B LOC=i1Z2 ;
- 12z HNet BOCT JP LOC=F5 ; o N
123 Met FPGL RESET EN LOC=E13 ; E VT‘H-/I)VJE iC
124 Net SDRAM FEB clk LOC=ES
125 HNet nLED<0:> LOC=T3
126
127 HNet nLE<0O> LOC=E12 ;
128 Net CONSOLE REZ LOC=M3
129 HNet CONSOLE TX2 Loc=Mé =
£ ¥
[ESvstem Assembly.. BLOGK DIAGRAM @ XpE_praj @ main
'1': Programmed successiully. ~
Elapsed time = 2 zec,
S/ w¥% BATCH CHD @ cuit
Done !
Azzigned Driver uwartlite 1.01.a for instance opb_uartlice 0O
oph_uartlite 0 has been sdded to the project
Nake instance opb_uartlite 0 port RX external with net a2 port name
Nake instance opb_uartlite 0 port TX external with net a2 port name
ha
< b3
Output | Warnings Errors
Ready CAPS [NUM [SCRL [ Ln 128 Col 36 | UCF 7%

10-51 UART(xps_prj.ucf)

103.2. *ry FUR b, RIS LT 74 )L(Hard DH) 1ERK
[Hardwarel —[Generate Netlist] 58 %27Us 7L T TSV, o NARMMVAERSET,
[Hardware] —[Generate Bitstreaml] 7V 7L T RSN, VI NI =T 25 720 bit 7
TANDPERSNET, =7—BHESEIE. AETOLREA REL TATIZSN,
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10.33. Y7 b T 7EE
10.3.31. 5475, FSA/N\RE

[Softwarel—[Software Platform Settings] #0477 L CL72EN,
1BANL7z opb_uart @ Driver % generic IZZ L, OK #27Uy 7L TLEE0,

 Softmare Platform Settings

Proceszor Information

Processor Instance: | microblaze_i

Software Platfd  Drivers Configuration:
035 and Librarie

Peripheral HW' version Ihztance Driver \erzion ~
Drivers e T - e - s
Iterrupt Handl opb_uartlite 1.00b conzole_uart uartlite w 101.a

opb_timer 1.00b awgtem_timer tmrotr + 1.00b

Imb_bram_if cntle |1.00b d_mb bram_if cntl eneric v 100a

Imb bram_if cntlr 1006 imbbram_if entk eeneric v /100a

opb_intc 1.00. system_intc inte s 100e

opb_v20 110e d_oph 20 generic v 100a

opb_emc 200.a system_memcon genericiv 1.00.a

opb_gpio 201 opb_gpio 0 generic v 100a

opb_spi 1.00e spi_flash generic v [100a

noh Enin KATN ) led enin ﬂﬁin T LY

[ opb_epio 30 b opb_epio_1 EEneric w 1002

Criver Parameters:

S
<

I QK l ’ Cancel

10-52 UART Driver i% i
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10.3.3.2. ,
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 OxFFFFA600
#define XPAR_OPB_UARTLITE_O_HIGHADDR OxFFFFAGFF

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

10-4 xuartlite_lL.h

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

/* FIFO 1byte Write */
void XUartLite _SendByte(Xuint32 BaseAddress, Xuint8 Data);

/* FIFO lbyte Read */
Xuint8 XUartLite_RecvByte(Xuint32 BaseAddress);
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1034. 7 T r— a3 UiRE

Applications #7 %27V 7L, FIEEVERLT- hello-led @ main.c ZBIEWTLZEWY, 4 H]
TSRO T T T 7 AV DEFREENET, JelFEFHWZHit LED 25847325 —C%
WL, FlCZ B LT a2 OFERETHa—REZEML, SRIFLTESN,

w Xilinx Platform Studio - G:¥suzaku¥sz130 = {C:¥suzaku¥sz130-20061114¥hello-led¥main.c} - [main.c]
[ Eile Edit Yiew Project Hardware Software Device Confieuration Debue Simulation Window Help =&
B NORIDAHLIAMB DX BRN:RAOEBAR i BMAR A RSB EHEXIRIEIEE
EEE ZZ2 L ARANDN
I ar m 1 Hrea 1 #include  "xparameters.h"
Applications 2 #include  "xuartlite 1.h"
3

Software Projects a int wain(]

1c]Add Software Application Froject 5

1) Default: microblaze i bootloop & (*{volacile -unsigned . long-#) [OxFFFFR400) ) =02

) Default: microblaze i xmdstub 7 while (1) -{
umjecl: BBoot =] -+ -while (¥Uartlite mIsReceiveEmpry (XPAR _OPE UARTLITE 0O BASEADDR)):
= ¥l Project: hello-led 9 ... ElDartlite SendByte (XPAR OFB_UARTLITE O_BASEADDR,

"B Pracessor: microblaze i 10 .- [Euwint8)XUartLite_RecvByte (XPAR_OPB_UARTLITE_O_BASEADDR]):

Executsble: G¥suzaku¥sz] 30-20061114%he lo-led¥esecutable elf 1 '
Gompiler Options 12 i
= Sources 13
11 4¥hello-led¥mainc
Headers
< | ¥

< | * | [mhSystem Aeeembly View [Z1xps projuct ‘ [Z] mainc ‘

#include "xparameters.h"
#include "xuartlite_I.h"
int main()

while (1) {
while(XUartLite_mIsReceiveEmpty(XPAR_OPB_UARTLITE_O_BASEADDR));
XUartLite_SendByte(XPAR_OPB_UARTLITE_0_BASEADDR,
(Xuint8)XUartLite_RecvByte(XPAR_OPB_UARTLITE_O_BASEADDR));

10-53 %315/ — A= —NKiBM(main.c)
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1035. 7 T r—> 3 VAR

[Software]—[Build All User Applications]é VLT REN, AT EEIS{,
KITNI=T TV r—arO7arsIh J—AORENTHHFAINET, =7—nkith
I% executable.elf 232k ER30ET,

10.3.6. 7AT S5 LT 74 JLIERL

N—RT =T CToOLo7 bit 77 ANDHIZY TN 2T e EXIARET,

[Device Configuration]—[Update Bitstreamlt%21 7 LTS, bit 77 AL HERL
SINFET, =T TELRENWEEIEL TH U [Update Bitstream]% 2727 L TL7ESW, bit
774 1% download.bit £V O4 R T’ Ci¥suzaku¥sz***-
add_uart_gpio¥implementation””7 4 /LZ | H K EAN0ET,

— (G:¥¥zuzaku¥suzaku-—s-20060626¥code¥main.c) — [main.cl

ce Configuration Debug  Simulation Window Help (=[5 %]
MR B RS P ARG E X B L €
WS B OBk

51 . ”~
I g2 int maintvd Update Bitstream

g3 {

a4 int i,3:

85 unsigned int bootloader offset:

86 char key;

87

{=t=] LED_GPIO(LED_OFF):

59 bootloader offset = BOOTLOADER OFFSET SPI;
e a0

a1 [*{wvolatile unsigned long *) (OxFFFFA400)) = 0O;

92
) =k} while (1) {

10-54 bit 7 7 A /L DIERK

103.7.a>v74FalL—>3ay

SUTNBERY 7N 2752356 BT ST VBIEDREE(T>TLEEW, ('5.2 S UTBEY T NT=T"
ZH)

SUZAKU JP2 %> a—hL., SUZAKU CON7T |Z& 7 a—R A7 —7 )V EHHRL TLE &0,

LED/SW CONT7 (23U T WA —T )W EHHGE L TLTE 80,

512 LED/SW CONG6 |12 AC 74 7% 5V Z#Hii L. BIRA AL TS0,

Ry — R —7 VA

JP2 va—h

+
000000000000000000C0
0000000000000000009000 0

LED | SW | R-SW. 7SEG UARTJCONFIG
©0DO0O0OCO0O000000000000O0|00 O
©00000000000000000O0[0O —

BIBRA N

= o0 [0 @) [ G

10-55 L /DR S
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[Device Configuration]—[Download Bitstream]@a% 727 LCLE S, /3y FE—RD iIMPACT % L
TFPGA IZbit 77 AN Mmar 7 4¥al—arySnEd,

F—R—=RPBMPLFEITHIAATESN, FIHIAATE LFRZEDOFEREFEIN Ty — VTR RENE

7
B Tera Term - GOMT T adeefghl]k' *
FllaEdii_Setup  Gontrol

RELEXFELTOEFTEE

1

abcdefghijk- «
BT T

10-56 U7 ViE(E EhfERER
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SUZAKU STARTER KIT GUIDE (FPGA) CPU
11. CPU
“9. FPGA "
SUZAKU
OPB L G P L 1P SUZAKU BBoot L
11-1
CD-ROM  "¥suzaku¥fpga_proj¥x.X¥sz***¥sz***-xxxxxxxx.zip”

"opb_silOOu"

OPB Bus

"C:¥suzaku”
"C¥suzaKUu¥Sz***-XXXXXXXX”
Xilinx Platform Studio

"Xps_proj.xmp”

SUZAKU

opb_sil00u

opb_si |00u. vhd

user_logic. vhd

\ &

seg_inl
seg_in2 intr
seg_in3
le_trig

swW
code

[ si100u_core. vhd ]

11-2

SEG
nSEL
nLE

nSW
nCODE

00090
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

111. 94— FZFE->TOPBS A2 —TJ1—RX%DK 53

OPB N RIZHHi T oA #—T7 = — A% DV ET, EDK ITIFA v #—T = — A% EL0 4
—RAHABINTWADT, I H—T 2 — A KA N R ET, Aavh<i v na
7% CPU O 5720121, S AZEE LR T U T FHE A,

[Hardware] —[Create or Import Peripheral---]2 27U/ L TL7ZE0,

w Xilinx Platform Studio  G:/suzaku/sz130 - [System Assembly Viewl]

Create or Import Peripheral

e @ Filters
T [/, Configurs Goprocessor.

OLL
PMM g (®) Bus Intetface (O Ports (O Addresses | Bjw Connection Filters
BEBB =

Name Bus Connection | Direction  IP Tvpe IP Wersion
<»microblaze i microblaze 4002

Platform

et Fiios 85 Claan Metlist

[ Clean Bits

MSS File: xps proj.msNgp Clean Hardware

UF o oG [Hardware] —[Create or Import Peripheral---]%27U~2
MPACT Sommans Fil e oI
Implementation Options File: etc/fast_runtime.opt T P T o T T T
Biteen Optians File: ete/biteenut spaystem timer opb_timer 10008
= Project Options <d_Imb_bram_if_entlr Imbe_bram_if_cntl 1.006
Device: xc3s1200efz320-4 <i_Imb_bram_if entlr Imb_bram_if_cntl 1.000
Metlist: TopLevel s@ystem_intc opb_intc 100c
Implementation: #PS Paysiam_memoon opb_eme 200a
HDL: VHDL s»oph_gpio 0 opb_epia alb
Sim Model BEHAWVIORAL <Sedebug_mdm opb_mdm 200.a
= Reference Files <»spi flach opb_spi 1.00d
Log Files Pled gpin opb_gpio a01h
Report Files ~bram black 0 bram_block 100a
<memcon_bus_split util_bus_zplit 1.00.a
wrdom_14_multi dzm_module 100a
<ardom_sdram_fb dem_module 1.00.a
sautil bus_split 0 util_bus_split 100a
Legend
[IMaster () Slave = Master/Slave  Target ¢ Initiator O Connected () Unconnected
| [ System Assenbly. | BLOGK DIAGRAM |

11-3 Create and Import Peripheral Wizard OiELEiDO =4

Create and Import Peripheral Wizard 723575 EA30E T, [Next] 227Uy Z7 L TR,

w CGreate and Import Peripheral Wizard - Welcome

Welcome to the Greate and Import
Peripheral Wizard

Thiz wizard will help vou create and import a uger peripheral for use in
processor eystems developed uzing the EDK.

ATTENTION

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.

CoreConnect Specification
QFPE IPIF Specification for slave only peripherals

Qh QFB IPIF Specification for master/slave peripherals

FLE IPIF Specification for slawe anly peripherals

‘ PLB IFIF Specification for master/slave peripherals

To continue, click Mext,

< Back Mesxt > Cancel

11-4 Create and Import Peripheral Wizard
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

Create and Import Peripheral Wizard 23325 E30E9, HiH CTIESD T Select flow D[Create
templates for new peripherall% 9 =71 C[Next]# 7V v/ L T7ZE0,

reate and Import Peripheral Wizard — Peripheral Flow

Peripheral Flow
Ihdicate if vou want to create a new peripheral or import an exizting peripheral.

Thiz toal will help vou create templates for a new EDK compliant peripheral, or help wou impart an existing
peripheral into an ¥PS project or EDK repozitory. The interface files and directory structures required by EDK
will be generated.

glect flow

=
_ %— @ O

) Import exizting peripheral

Implement/Verify : Flow description
This tool will create HOL templates that have the EDEK
l compliant port/parameter interface. Yaou will need to
Import to XPS

implement the body of the peripheral.

< Back S Mext = } Cancel

11-5 Peripheral Flow

a7 AR T HEET AR EL £ 7, [To an XPS project]2F =y /L, HEDOT Y =7 bD FIT/EKRLET, AT
T&7eb[Next]#27Vv 7L TRFEW,

reate 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 acceszed by multiple ¥PS projects.

() To an EDK user repozitory (Any directory outside of your EDK installation path}

Bepository: | | Browse...
) C'¥suzaku¥sz***-xxxxxxxx ¥
o an #PS project
P
Project  (C¥suzaku¥sz130-20060714% ) v | Browge.
P

Peripheral will be placed under:
C¥suzaku¥sz] 30-2006071 4¥pores

'A
e ) D) (o]

11-6 =7 OARGFTOFETE
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a7\ 4 HTZE O ET, [Namel 24 mia A 1L TLIZEV, opb_silOOu &L FT,

reate Peripheral — Hame and VYersion

Mame and Yersion el
Indicate the name and version of your peripheral. _\

Enter the name of your peripheral. This name will be uged az the top HOL desien entity.

lopb sil0y )&= opb_sil00u & A5

Wersiom 1.
Major revizion: Minor revizion: Hardware/Software compatibility revizion:
n g oo 3 S

Loeical library name: opb_zil00u_1_00 5

&1l HOL files feither created by you or generated by this tool} used ta implement this peripheral must be
catmpiled into the logical library named abowve. Any other logical libraries referred to in wour HOL are
azzumed to be available in the XPS project where thiz peripheral is used, or in EDK repozitories indicated in
the ¥P5 project settings.

e —

< Back g Pest > 3 Cancel

11-7 27 D4R

INAZRIRLE T, OPB (2972 D C[On-chip Peripheral Bus(OPB)]Z &R L C[Next]Z 27U/ L TLZEW,

reate Peripheral — Bus Interface

Bus Interface B
Ihdicate the bug interface supported by vour peripheral. _\

To which buz will this peripheral be attached?

(& idn-chip Peripheral Bus (DPE)!

Processor Local Bus (PLEY

() Fast Simplex Link (F5L

Mate

Other bus interfaces are not supported by the wizard in thiz releaze.

o (e )

11-8 NZADFEIR
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IPIF ([ZIZT RV ADT a—R | ASA N E O IR BERBITIN A T, V7 =7V OERRE KIBIC g L5
F T var OREDMiE > TOET, BIRUIZIHH IZXEY OPB N7 =707 U L — VRS L E T,

4 EZ[User logic interrupt support], [User logic S/W register support]Z R L | [Next]Z 27Uy 7L T2
&, BIIABRDA2—Y—F T —h VT T2 T T 7R AR REL VAX DN EREND 2 —F =T T L — N B
SNET,

reate Peripheral — IPIF Services

IPIF Services
Ihdicate the IPIF zervices required by vour peripheral.

“Your peripheral will be connected to the OPE bus through the OFPE IF interface (PIF) module. Besides standard
functions like addrezs decoding, thizs module also offers other commonly uzed services, Using these services
may significantly simplify the implementation of vour peripheral.

[C1is/W reset and module information register (RET/MIRS :

[] Burst transaction support
[] DM
[ ] FIF2

User logic interrupt support

ser logic S5 register support

aibo 1esn)

User logic master support

sng [ersyduey diys-ug

[] User logic address range support

< Back ‘ Mext > ’ Cancel
e

.

11-9 T 7L —hMBahn
BIIABDOREZLET, BIVIARIAE T2 072D Duty A 50%72D Tyl BVIAAICL, AN F

NV aH L E T, [Use Device ISC(interrupt source controller) DF = 7R % %33 L. Interrupt
capture mode % [Rising Edge Detect]|Zi%EL T, [Next]Z#27V> 7L TF&VY,

Create Peripheral — Interrupt Service

Interrupt Service L

i T
. ) ) NI
Configure interrupt handling. \

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

IPIF cor |P @se Device [5G finterrupt source contrallerd

Uze Device ISC Priority Encoder zervice

Mumber of interrupts generated by uzer-logic:

egizter will zample the IP Interrupt input
at the tizing edge of each buz clock pulze. & one bus clock
delaved sample will alzo be maintained. The new zample and

the delaved zample will be compared. If the new zample iz

logic high and the old zample iz logic low G rizing edee

event), the IP Interrupt Statuz Register will latch and hald a

logic "' for the interrupt bit pozition. Once latched, the bit of

the IP Interrupt Status Register corresponding to the input
interrupt position will stay high until the User Application hd

< Back ; Mext ) Cancel

11-10 Interrupt % &
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VITNG =TT I EARRL VAL FAX (NI N—TT =R =R X TNV —R)ZFRELET, 5l
BLRDVVASE, B IAIFEZIAH DV D AZN 4 5 (TR 7 A LED OEZRET DL P AZ 30, e
LED ORNFEBEZRET DLV AK) | Gt RIAF DL AZIN 2 D (FILARZ L AL F DIFRZRCVED T LT A
5, m—=F)A—R 2y F OFEREZLCVED T DL PRZ) DEFE 6 D TH, Y AXIL 4 EYRTHWLDTEH, e/l
BB NARRDT, 8B hELET,

[Number of software accessible resiters]% 6 (ZL. [Data width of each register]% 8bit (2L, [Next]Z 2V
w7 LU TLIZENY,

‘w Greate Peripheral — User S/W Reeister

User 5/W Register sl
Configure the software accessible regizters in vour peripheral. \

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

Mumber of goftware accessible registers: |6 w
Data width of each register: Ell ~ | bit
Mote

Selecting a data width that is less than the tareet bus width G323 will result in more resource usase due to
byte gteering logic.

< Back q Mext = , Cancel

11-11 LU ARZER S RN R TE
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IPIC Z%ELET, T TITW 27> ON (272> TWE T, IPIF Services RX— CIHRIELIMGEL A TV A
rATZOITMERLDICHEN TF 2o 7SN CWET, ZOFEE[Next] #2707 L TLIZEW,

reate Peripheral - IP Interconnect ({IPIC)

IP Interconnect {IPIC})
Select the interface between the logic to be implemented in wour peripheral and the IPIF.

‘our peripheral is connected to the bus through a suitable IPIF module. Your peripheral interfaces ta the [PIF
through a set of sienals called the IP interconnect (IPIC) interface. Some of the ports are always present. You
can choose to include the others bazed on the functionality required by wour peripheral

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

Buz2IP Gk

Bus2IF Reset
O Bus2IP Freeze
IP2Bus _IntrEvent
O

BuzZIP_#Addr
BusZIP_Data =,
BusZ2IP_BE

[ BusZIP_Burst

[ Bus2IP_RMW

O Bus2IP G5

O Bus2IP GE v

Restore Defaults

=N @’

11-12 IPIC &% &

i

ZZ% ON 1275&, WAZ LDy I BLOMEED S 2l —a  NEHT LR — N7 7 AV A TEET 25,
AElEVER A, EOFEE[Next] 227U 7L TIEE Y,

reate Peripheral - {OPTIONAL) Peripheral Simulation Support

{OPTIONAL} Peripheral Simulation Support
Generate optional files for simulation uzing Bus Functional Models (BFM)
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
ULS Device]jmaster) 1 or ModelSim-PE
G OFB Device (slave) +——+ oo Thiz feature requires that vou have accepted the
= aszociated [BM licenze agreement and installed the
smch T BFM toclkit. The link below shows how:
Monitar +———+
BFt Toolkit Installation Ihetructions
ymch
myip_th
Arbitrary E-
et CIEMYEE oy §) st
stmuiate ({8 1P §:
ugar e -
—r
| Gl |
BFM Synch Bus
A
e (o) (o=
g ———

11-18 HR—h7 7 A VAL iR
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

THROEHZF =7, [NextlZZUy 7L TLIEEN,
VINT =T RIANT L TR T 7 AN ERTA ST AL NIRERDMER SV E T,

Greate Peripheral - (OPTIONAL) Peripheral Imple mentation Support

(OPTIOMAL} Peripheral Implementation Support

Gererate optional files for hardware /zoftware implementation

Upon completion, thiz tool 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 uzing =tandard HOL desien

flaws. The taol will alzo eenerate EDK interface files (mpd/pac? for the synthesizable templates, =0 that you can hook up the
generated peripheral to a processor system.

Mote
Peripheral (VHDL}) Should the peripheral interface (ports/parameters) or file list chanee, you will
need to regenerate the EDK interface files uging the import functionality of this
toal.
DL ; ; oy : e ;
IPIF (VH ) D;Generate =tub ‘uzer_logic’ template in Merilog instead of VHDL !
[] Generate ISE and ¥ST project files to help vou implement the peripheral
uzing X5T flov
User Logic bnerate template driver files to help vou implement software interface
(VHDL)

< Eaci Mext > s Cancel
4

A
O ——

11-14 7 arRE
PLETH T T3, [Finish] 227V 7L TLIEEV,

eate Peripheral - F

Gongratulations!

When vou click Finish, HDL files reprezenting wour peripheral will be
generated. You will have to implement the functionality of vour peripheral
in the stub 'user_logic’ template file.

IMPORTAMNT: If wvou make any interface changes to the generated
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 uging this tool in the Import mode.

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

Yauzakuh suzaku-20060626%pooreatoph_2il00_wl 00 a

atil peripheral softmware templates under C:

Youzaku' suzaku-zZ0060626 N drivershopb_2i100_wl_00_a
respectively.

P —
[ <Back ([ Finish ) [ cancel

T~y

11-15 T
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“C:¥suzaku¥sz***-xxxxxxxx¥pcores”® FZ OPB AT T H A X —7 = — AR B AERSILET,

&5

B C:¥suzaku¥sz130-20060714¥pcores¥opb_sil00u_vi_00_a¥hditvhdl [ |[E]

ILE REER FTW BREANE WD ATHH H
@ O B P ons| @
FELALD |E| Crsuzakuisz] 30-2008071 4¥pcoreskoph_silllu_v1_00_akhdl¥vhd] v | faah
ey e X EE A2 TERE
= ) s2130-20060714 A [umdo 22 KB MTI vhdl
) _xp=  [un)user_togicvhd QKB MTI vhdl
) code
[0) data
default_bit_file
= [ drivers
[ opb_=il00u_v1_00_a
u:-‘| etc .-
= C3ncore
= 5 opb_sild0u_v1_00_a
|5 data
(5 devl
= (£ hdl
5 vhdl K
< | < >

11-16 7 FIVENERL
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

4 ™
1M1.2. §SFETELTEZEREBEFLDHD rE——
TRIOHAE TS ETIES> TEEIEAE OPB NAIZHHE CELHIDITEED —
%797, sil00u_core.vhd ZHHERL TZE0, —
user_logic.vhd
—
—

sil0Ou_core.vhd
\_—

si|00u_core. vhd

CPUIcA—A Y a—FRA v
FDIER %% 5 (code)

< P O—%1ya— KR4 yFOAH (nCODE)
ANy
CPUISHRLKE VR A v F
DEHREZES (W) o BLAS VRS YFOAS (nSH)
< <}

CPUAN > A LEDOD IR 2 KT
DLIHESERITS

(le_trig) > BiLEDICH ﬂ»(nLE)

Y

BYAHEHKESHED
(intr) «

75 A FLEDD
LY MESZEHA (nSEL)

>

CPUANSE S 4 > MEDRE
2013

(seg_int1, seg_in2, seg_in3)

7145 A2 FLEDICEZH 51 (SEG)
>

NS
l/'

11-17 BYEIP =27 (Y7 M) O 1AE

e

11.2.1. sil00u_core.vhd

SUZAKU Ti3Z7wvy7 3.6864MHz Z DCM T2l TV £E97, SZ010, SZ030, SZ130 TixZ/my i
51.6096MHz, SZ310 Ti¥ 66.3552MHz (272> TWET, IV ZOE Y MIZ4E Yy MERL 28 EYMILET,
sil00u_core.vhd % Ef7REfE &L T4 ETIEST-[EIE. slot_counter, le_seq_blink, seg7_decorder,
dynamic_ctrl FIRRZMEONMHLET, £z, FLARZ AT a—Fa—RAA(vF | BIALDEFOEREZLE
7

] 11-1 =7 (sil00u_core.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity si1100u core is
generic (
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C CNT WIDTH : integer := 23 —--HD2ADEw Mg (—— )

): - - opb_sil00u.vhd

sil00u_core.vhd
DA EES _

Port ( user_logic.vhd
SYS CLK : in STD LOGIC; --YRAVYYVES —
SYS RST : in STD LOGIC; --J+tv MEE —*

sil0Ou_core.vhd
-- External N
SEG : out STD LOGIC VECTOR(0 to 7); --7 €% LEDICAAF I v/ mIITCEEEN
nSEL : out STD LOGIC VECTOR(0 to 2); --7®% LEDICELY bEZEHN
nLE : out STD LOGIC VECTOR(O0 to 3); —-Hf8 LEDICIEREKTZ#HA
nSW : in STD LOGIC VECTOR(0 to 2); --#LAKRIVRA vFZEAN
nCODE : in STD LOGIC VECTOR(0 to 3); --A—AJI—FXA vyFEAA

-- Register Write

seg_inl : in STD LOGIC VECTOR(0 to 3); --CPUMBEI AL MEDERTEEZITS
seg _in2 : in STD LOGIC VECTOR(0 to 3); --CPUMBLEI AL MEDEREEZITS
seg_in3 : in STD LOGIC VECTOR(0 to 3); --CPUMNBEIT AL MEDERTEEZITS

le_trig : in STD LOGIC; --CPUMGE®E LED DIERF[LD M) AESDHREERZITS

-- Register Read
sw : out STD LOGIC VECTOR(0 to 2); --CPUICHELAKRZ VRS v FDEHREED
code : out STD LOGIC VECTOR(0 to 3); --CPUIZA—AJI—FRRXAvFDEHREED
intr : out STD LOGIC --ADUADHAZEIYAAIL FO—FI(2ED
)

end si100u_ core;

architecture IMP of sil00u core is
signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1);
signal le : STD LOGIC VECTOR(0 to 3);
signal le_t : STD_LOGIC VECTOR(0 to 3);

signal seg data : STD LOGIC VECTOR(0 to 3); _
component slot counter 4 DDEERD _
generic ( aViR—RU FEE
C CNT WIDTH : integer := C CNT WIDTH _
)i !
Port st
SYS CLK : in STD LOGIC; --YBvY{EE
SYS RST : in STD LOGIC; —--Ytwvw MEF
count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1) --HAJUA{E

)7

end component;

component le seq blink

Port (
SYS CLK : in STD LOGIC; --YRAvY{EE
SYS RST : in STD LOGIC; --U+tw MEE
le : out STD LOGIC VECTOR(0 to 3); --Hf1EDHAES

le timing : in STD LOGIC --2 4 X UJEH
)i

end component;

component dynamic ctrl
Port (

SYS CLK : in STD LOGIC; --¥ BvYY{ESF
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SYS RST : in STD LOGIC; --Y+tvw MEF

nSEL : out STD LOGIC VECTOR(0 to 2); --7T &4 AU bkLEDELY MER (ARE)
seg7_timing : in STD LOGIC; --7®JAAIVIJES

seg inl : in STD LOGIC VECTOR(0 to 3); --7 €% A2 b LEDL D&

seg_in2 : in STD LOGIC VECTOR(0 to 3); --7®%4 A2 b LED2 DE

seg in3 : in STD LOGIC VECTOR(0 to 3); --7 €% A2 b LED3 D&

seg data : out STD LOGIC VECTOR(0 to 3) --4 Ew b\ F1)a—F

) 7

end component;

component seg’/ decorder

Port (
SEG : out STD LOGIC VECTOR(0 to 7); --7®F A2 kLEDDODHAES
seg data : in STD LOGIC VECTOR(0 to 3) —--4 Ew b/ F1Ja—F

)7

end component;

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

)7

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

4 DDMEED
L URB VR

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

)7

seg’7 decorder 0O : seg7 decorder
Port map (

SEG => SEG, ——}
seg data => seg data — ¢——

); . R le_seq_blink —Pp—>
-—- b AEEH 1 OBFIERSLT

le t <= le and "1111" when le trig = 'l' else "0000";
nLE <= not le t; —--SMEBICH S

sw <= not nSW; --EFwEIZLTAR

code <= not nCODE; —--Ei®EICLTARN

intr <= count (4); A ADOE R E’%H YiAHa 2 b D—%(:%é seg7_decorder
end IMP;

«— slot_counter

dynamic_ctr|
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11.3. OPBA VA —2Jx—REaA7ZERBL. BEIPOT7ZLLEIFS

A F L7 A# (sil00u_core.vhd., slot_counter.vhd. dynamic_ctrl.vhd. seg7_decorder.vhd.
le_seq_blink.vhd)%“C:¥suzaku¥sz***-xxxxxxxx¥pcores¥opb_sil0OOu_v1_00_a¥hdl¥vhdl”iZat—1L <72
SYAN

FELAL | G#suzaku¥sz] 30-2006071 4%pcorestopb =ild0u_v1_00_a¥hdivhdl ha a Eh

T X Em {7 fE:E
= ) suzaku ~ Eopb_silﬂﬂu.vhd 20 KB MTI whdl
= [ =2130-20060714 [muzer_logic.vhd 12 KB MTI vhdl
I _=ps V_ﬁ]le_seq_blink.vhd 2KB  MTI whdl
=) BBoot Eseg?_demrder.vhd 2KB  MTI whdl
# |5 blkdizeram v lot_counter vhd 1 KB MTI vhdl
|5 code ;_&]dynamic_ctrl.vhd 3KB  MTI vhdl
[5) data [oatziliiu corevhd | 4 KB MTI vhd|
# () drivers
) eto
# [ hdl

+ ) implementation
+ ) microblaze._i
=l | pcores
= 15 opb_sil00u_1_00_a
) data
+ () devl
= =) hdl
+ 1) vhdl
) projnay

11-18 =7 & o’ —
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11.3.1. user_logic.vhd (—— )
user_logic.vhd ZBRTL7Z3W, HEV RSNz —REfmEL THE opb_sil00u.vhd
%9, user_logic # A7 PEE L L T, sil00u_core [EIHEZFEON 4 — 2= - i
—RZBMLET, HLRF L AT a—F)a—R AL T [ TFE A LT )
FTEZIABRITIHRFEE e 20D 2 DDOTZDITHITIT, G A I EEIAL: logicyhd
LI RETIERL, ERIAIR L DV AZZEFR L TCNVET, V—Aa—RZ&iBIIT o
HEZAITIE, RIE--USER xxx added here ETZARBAS>TNDLDT, —
HENZLTLIEEY, silo0u_core.vhd
\_—

5l 11-2 sil00u (user_logic.vhd)

el

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

use leee.std logic 1164.all;

use leee.std logic arith.all;

use leee.std logic unsigned.all;

library proc_common vz 00 a;

use proc_common v2 00 a.proc_common pkg.all;

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

library opb_silOOu vl 00 a; -S4 ELTHUHT
use opb_silOOu_vl 00 a.all;

entity user logic is

generic

(
-— ADD USER GENERICS BELOW THIS LINE --—-———————————-
--USER generics added here
-— ADD USER GENERICS ABOVE THIS LINE --—-————--—-—————-
--— DO NOT EDIT BELOW THIS LINE —-——----—""—""""—-—-———————
-—- Bus protocol parameters, do not add to or delete

C DWIDTH : integer = 8;
C NUM CE : integer 1= 65
C IP INTR NUM : integer =1
| -- DO NOT EDIT ABOVE THIS LINE —--———--————————————— - N
; M
port opb_sil00u.vhd
( —— -/
-- ADD USER PORTS BELOW THIS LINE ——----——---—————-—
= Y
SEG : out STD LOGIC VECTOR(O to 7); \-- 7®€% A2k LEDHH ) Lo
nSEL : out STD LOGIC VECTOR(0 to 2); |-- L7 FHA .
nLE : out STD LOGIC VECTOR(0 to 3); |-- Hifi LEDHA ——
nSW : in STD LOGIC VECTOR(0 to 2); -- RAYFAN sil00u_core.vhd
nCODE : in STD LOGIC VECTOR(0 to 3); |-- A—% 1 sWwAh  —

intr : out STD_LOGIC;
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-—- ADD USER PORTS ABOVE THIS LINE --————-------——-————
-- DO NOT EDIT BELOW THIS LINE ----—-—-———=——-—-———-
-— Bus protocol ports, do not add to or delete

Bus2IP Clk : 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 CiDWIDTH/8—l);
Bus2IP RdCE : in std logic vector (0 to C NUM CE-1);
Bus2IP WrCE : in std logic vector (0 to C NUM CE-1);
IP2Bus Data : out std logic vector(0 to C DWIDTH-1);
IP2Bus_Ack : out std logic;

IP2Bus_ Retry : out std logic;

IP2Bus Error : out std logic;

IP2Bus ToutSup : out std logic

-— DO NOT EDIT ABOVE THIS LINE ——--———=-—————————————
)
end entity user logic;

architecture IMP of user logic is

signal slv_reg r4 : std logic vector (0 to C_DWIDTH-1); LR RS vFHA
signal slv_reg r5 : std logic vector (0 to C_DWIDTH-1); --A—4Ya—FRM4vFH

signal slv_reg0 : std logic vector(0 to C DWIDTH-1); —--7 4 A> k LED1 A
signal slv_regl : std logic vector (0 to C _DWIDTH-1); --7 % A2 bk LED2 A
signal slv_reg2 : std logic vector(0 to C DWIDTH-1); —--7 4 *> k LED3 A
signal slv reg3 : std logic vector (0 to C_DWIDTH-1); —-B® LED b)) H—H
signal slv reg4 : std logic vector (0 to C DWIDTH-1);

signal slv_regb5 : std logic vector (0 to C DWIDTH-1);

signal slv_reg | wrlte select : stdflogicivector(o to 5);

signal slviregireadiselect : std logic vector (0 to 5);

signal slv_ipZ2bus 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); --Z|YAHH
begin
(" )
( —F1.L oS — nvAN . ~ ~ \ (—\
-— TREED2—IILEUYHL sil00u core 4 VABA VR opb_sil00u.vhd
$il00u_core 0 : entity opb_silOOu vl _00_a.silOOu_core \_ _
PORT MAP (
SYS_CLK => Bus2IP Clk, ~— Y
SYS _RST => Bus2IP_ Reset, user_logic.vhd
o/
-- External
SEG => SEG, )
nSEL => nSEL, sil0OOu_core.vhd
nLE => nlLE, \_ -~ Y
nSW => nSW,
nCODE => nCODE,
\. J

179



SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

(- rRWLTRA )
seg_inl => slv_reg0(4 to 7),
seg_in2 => slv_regl(4 to 7),
seg_in3 => slv_reg2(4 to 7),
le_trig => slv_reg3(7),

-- Read LY R %
sw => slv_reg r4(5 to 7),
code => slv_reg r5(4 to 7),
intr => interrupt(0)
U y,
-—-Rg
slv_reg write select <= Bus2IP WrCE(0 to 5);
slv_reg read select <= Bus2IP RdCE(0 to 5);
slv_write ack <= Bus2IP WrCE(0) or Bus2IP WrCE(l) or Bus2IP WrCE(2)
or Bus2IP WrCE(3) or Bus2IP WrCE(4) or Bus2IP WrCE(5);
slv_read ack <= Bus2IP RACE(0) or Bus2IP RdCE (1) or Bus2IP RACE (2)
or Bus2IP RdCE (3) or Bus2IP RACE (4) or Bus2IP RdCE(5);
-- implement slave model register(s)
SLAVE REG WRITE PROC : process( Bus2IP Clk ) is

begin
if Bus2IP Clk'event and Bus2IP Clk = 'l' then
if Bus2IP Reset = 'l' then

slv_reg0 <= (others => "0
slv_regl <= (others => 'O
slv_reg2 <= (others => 'O
slv_reg3 <= (others => '0'
slv_regd4 <= (others => '0
slv_regb5 <= (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) = 'l1' ) then
slv_reg0O (byte index*8 to byte index*8+7)
<= BusZ2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "010000" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_regl (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "001000"™ =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg2(byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end if;
end loop;
when "000100" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg3 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
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end loop;
when "000010"™ =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg4 (byte index*8 to byte index*8+7)
<= Bus2IP 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) = 'l1' ) then
slv_regb(byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end if;
end loop;
when others => null;
end case;
end if;
end if;
end process SLAVE REG WRITE PROC;
-- implement slave model register read mux

- CPUMNBD L PRI FHEHAH

-- SLAVE_REG_READ PROC : process( slv_reg read select, slv_regO,

-- slv_regl, slv_reg2, slv_reg3, slv_reg4, slv_reg5 ) is

SLAVE REG_READ PROC : process( slv_reg read_select, slv_reg0, slv_regl,
slv_reg2, slv_reg3, slv_reg r4, slv_reg r5 ) is

—

begin
case slv_reg read select is
when "100000" => slv_ip2bus_data <= slv_reg0;
when "010000" => slv_ipZ2bus_data <= slv_regl; opb_sil00u.vhd
when "001000" => slv_ip2bus_data <= slv_reg2;
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;

i

silOOu_core.vhd

when others => slv ip2bus data <= (others => '0'"); \_ Y,
end case;
end process SLAVE REG READ PROC;

CPUMNGDLPRE
FAIAH B D EDH BN

-- Example code to generate user logic interrupts

-— Note:

-— The example code presented here is to show you one way of generating
-- interrupts from the user logic. This code snippet infers a counter

-- and generate the interrupts whenever the counter rollover (the counter
-- will rollover ~21 sec @50Mhz) .

--] INTR_PROC : process( Bus2IP Clk ) is

--] constant COUNT_SIZE : integer := 30;

--| constant ALL ONES : std_logic_vector (0 to COUNT SIZE-1) := (others => '1');
--| variable counter : std _logic_vector (0 to COUNT_SIZE-1);

--| begin

-- if ( Bus2IP_Clk'event and Bus2IP Clk = 'l' ) then

- if ( Bus2IP Reset = 'l' ) then
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- counter := (others => '0');
-- interrupt <= (others => '0');
- else

- counter := counter + 1;

- if ( counter = ALL ONES ) then
-- interrupt <= (others => '1'");
-- else

- interrupt <= (others => '0');
- end if;

- end if;

- end if;

--) end process INTR PROC;

IP2Bus IntrEvent <= interrupt; - BlY3iAHA% counter HHDHNITHERE

IP2Bus_Data <= slv_ip2bus_data;
IP2Bus Ack <= slv write ack or slv read ack;
IP2Bus Error <= "'0";
IP2Bus_Retry <= "'0";
IP2Bus_ToutSup <= '0";
end IMP;

11.311. 54735
FTATINIT AL T —HDEFOT, X —VEE, TV TATA RS T XTI/ YESRETKRIESNE
I, IATTVEMHTHE, AV R—FX U NEEEEM T AN TEET,

library opb sil00Ou vl 00 a;
use opb sil00u vl 00 a.all;
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N
11.3.2. opb_sil0Ou.vhd

opb_sil0Ou.vhd W TL7ZEW, BBV ARSIz —REREL THhEE
9", opb_silOOu % _EAZRERE L LT, user_logic [FIH A M- - a—R&2BIL
S

opb_sil0O0u.vhd

sil0Ou_core.vhd

i 11-3 sil00u (opb_sil00.vhd)

- g

library ieee;

use leee.std logic 1164.all;

use leee.std logic arith.all;
use leee.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 sil00u vl 00 a;
use opb sil00u vl 00 a.all;

D R

-- Entity section | el LR I
________________________________________________________________ - — /
entity Ppb_silOOu is —— —
?enerlc user_logic.vhd
- —
——FhB&
) ; ‘o 9
port silOOu_core.vhd
-—
( - y,
—-— ADD USER PORTS BELOW THIS LINE

SEG : out STD LOGIC VECTOR(0 to 7); --7 &4 Ak LED ~ADHAES
nSEL: out STD LOGIC VECTOR(0 to 2); --7&#4 A hFLEDELY MES

nLE : out STD LOGIC VECTOR(O to 3); --Hiffi LED ~DHAES
nSW : in STD_LOGIC_VECTOR(0 to 2); --HLAREZ VRS Y FHLDANES
nCODE : in STD_LOGIC_VECTOR(0 to 3); --O—&UI—FRA Y FHLDANES

-— ADD USER PORTS ABOVE THIS LINE

-— DO NOT EDIT BELOW THIS LINE

-— Bus protocol ports, do not add to or delete

OPB Clk : in std logic;

OPB_Rst in std logic;

S1 DBus out std logic vector (0 to C_OPB DWIDTH-1);
S1 errAck out std logic;

Sl retry out std logic;

S1 toutSup out std logic;

S1 xferAck out std logic;

OPB_ABus in std logic vector (0 to C_OPB AWIDTH-1);
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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);
OPB_RNW : in std logic;

OPB select : in std logic;

OPB_segAddr : in std logic;

IP2INTC Irpt : out std logic

-- DO NOT EDIT ABOVE THIS LINE —-—-—-—-————————————-
)
attribute SIGIS : string;

attribute SIGIS of OPB Clk : signal is "C1lk";
attribute SIGIS of OPB Rst : signal is "Rst";
attribute SIGIS of IP2INTC Irpt : signal is "INTR LEVEL HIGH";

end entity opb sil0Ou;

-

OPB_IPIF I : entity opb ipif v3 01 c.opb ipif

generic map
(

- FhEg
)
port map
(

- FhBg
) 7

USER LOGIC I : entity opb si100u vl 00 a.user logic
geﬁéric ﬁép B - -
(
——rhBg

)
port map

( P—

-- MAP USER PORTS BELOW THIS LINE -——-——————-——————-— | opb_sil0Ou.vhd | 1

SEG => SEG,
nSEL => nSEL,

nLE => nlLE, lmengmthJ
nSW => nSW, -
nCODE => nCODE,

-- MAP USER PORTS ABOVE THIS LINE —-—=--—=-——-———————m lﬁmolﬁm&wml
Bus2IP Clk => iBus2IP Clk, \_ Y,

—————

Bus2IP Reset => iBus2IP Reset,
Bus2IP Data => uBus2IP Data,
Bus2IP BE => uBus2IP BE,
Bus2IP RACE => uBus2IP RACE,
Bus2IP WrCE => uBus2IP WrCE,
IP2Bus Data => ulP2Bus_Data,
IP2Bus Ack => iIP2Bus_Ack,
IP2Bus_ Retry => 1IP2Bus_Retry,
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IP2Bus_Error => iIP2Bus_Error,
IP2Bus_ToutSup => 1iIP2Bus_ToutSup
)
B
end IMP;
11.3.3. opb_sil0Ou_v2_1_0.mpd ( w
“C¥suzaku¥sz***-xxxxxxxx¥pcores¥opb_silOOu_v1_00_a¥data” | I‘ — : :
%Eﬁb\,c<7,:»‘éb\o Opw, SI u.vea
. ¥/
E e _logic.v i ]
l silOOu_core.vhd \
\_ J
FELAD! 5 C¥suzakutzz1 30-2006071 4¥poores¥opb_sil0du_v1 00 a¥data - a an
eIl x aml
=l ) suzaku @ opb_=il00u_v2 1 _0.mpd

= |2 =2130-20060714 | opb_sil00u_+2_1 0pao

I _xp=
) BBoot
+ () blkdiagram

[5) code
() data
+ () drivers
) etc
# (5 hdl
# [5) implementation
# () microblaze_i

=l [ poores
= | opb_=il00u_+»1_00_a
o
# () devl
= (= hdl
H 5 vhdl
() projnay
4 ) report
() synthesis o € >

11-19 7 H/VF AL

opb_sil0Ou_v2_1_0.mpd ##H##EL £9, mpd(Microprocessor Peripheral Definition)” 7 /L CliH{E 5D A
HAODF ey ME%ZEFRTEET, 787 AN LED, 77 AN LED L7k, HALED, #iLRZ ALy
T B HYTA—R A F DIF 5 aIMBEER TELINTERLET,

LT O % FIZIBILTLESNY,

5l 11-4 opb_silOOu_v2_1_0.mpd

PORT SEG = "", DIR = O, VEC = [0:7]
PORT nSEL = "", DIR = O, VEC = [0:2]
PORT nLE = "", DIR = O, VEC = [0:3]
PORT nSW = "", DIR = I, VEC = [0:2]
PORT nCODE = "", DIR = I, VEC = [0:3]
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11.3.4. opb_silOOu_v2 1 _0.pao

opb_sil0Ou_v2_1_0.pao Z#EL £7, pao(Peripheral Analyze Order)” 7 A /LiF~_N 7 =)L DL /3o )L
(FERRB LU R 2 —ar ) ICWER HDL 77 A v e, TOITIEEZIRELE T, A THE WY —Aa—F%
BIMUET,

LT O % FIZIBILTLESNY,

5] 11-5 opb_silO0u_v2_1_0.pao

lib opb si100u vl 00 a sil00u core vhdl

lib opb sil00u vl 00 a slot counter vhdl
lib opb sil00u vl 00 a le seq blink vhdl
lib opb sil00u vl 00 a seg7 decorder vhdl
lib opb sil00u vl 00 a dynamic ctrl vhdl

ZITHEIP 27 OEM T,
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11.4. BEIP a7 ®DEM
EDK C. BfEIP =27 % SUZAKU OF 74/ 7y =7 MIBIMLUET,

F9°. SUZAKU OF 7 4V MIBINLT-REO 7 oy 7K % RLTLIEES Y,
HEIP =27 1%, OPB Sk St SN EHLARZ L 2w F PB4 LED) &7 30 %9,

11.4.1. SZ010. SZ030 DIZEE

a—%
1/0

- SDRAM

Flash
LAND> bO—5

RS2326C

-

(N2 AN

L EBEE—FJr N

T VI bkz7YkY R

A—¥—artro—iL

OPB
o OPB SDRAM ‘
I-LMB = Control ler -
<> -t > - > g S
8 8
[3 []
BRAN EI‘BE. MicroBlaze <« S| oEc |
o ~D-MB ~ D-0PB
-t »{ OPB Timer
P | opBUART |
i o lite h
0BP SILOOU -< - 0PB
-t | Interrupt
Control ler
Tl_-ijfn Sy EiEs - | OPB GPIO |
3. 6864l 51. 6096MHz <« PBGPI0 |
= DCM >
A&
¥ SDRAM
X 11-20 S7Z010. SZ030 OF 74V MZBE IP =27 %180

o LED
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11.4.2. SZ130 DB E

a—%
1/0

0PB
MCH OPB
LB o [ SDRAM |« »  SDRAM
<> B - Control ler
»  SDRAM
BRAN EI‘% MicoroBlaze l«—>»| OPBENC |e—T» LD FO—5
D-LMB D-OPB
< OPB SPI l—1» SP| Flash
<g¢—p{ OPB Timer
0BP SILOOU > -
OPB UART | _
- e [ k5o o—n
0PB
dA—5aovy =&k -t Interrupt
Control ler
3. 6864MHz 51. 6096MHz . o
e & «—»| 0PB GPI0 |g—Tp EHE—FIr N
n YIRYITYEY k
i—H¥—arrao—)L
ol «>»| 0PB GPIO0 |fa— > o

!

R

SDRAM

11-21 SZ130 OF 7+ /LM EE IP =7 53800
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11.4.3. SZ310 DIHS

PLB
- o OPB SDRAM P > SORAN
h o Control ler o o
. = Flash
[=] [=]
_I-PLB E E LANa Y pO—F
PPCA405 «—»{ 3| omBECc | P e
MMU
ICACHE 16KB
DCACHE 16KB
LINER _D-PLB | > BRAM
0PB
A
| opBuUART | . RS232C
265. 4208MHz <> lite < G I
PLB2
el > o e 0P
Y «—p| Interrupt
1—HaSws Control ler
3. 6864MHz 66. 3552MHz %4
> Vel > BHE—FSv o8
M <> PBGPI0 > Sy
0BP SILO0U
> 0B P10 |a—T > 1_*_:[5 hE—
SDRAM J\/L;L—ﬁ*
\/ 1/0

11-22 SZ310 OF 74 /L MZEE IP 27 %581
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11.44. N\— FO) T 7EE
BAE=7 3, EDK IZFAIAEIL TWAERLET,
EDK [ZBEa 7 DMERSNT=Z %52 5720 [Project]—[Rescan User Repositories]z27U>27 L TL7ZE,

o 0 a e fissemb e |
[ Eile Edit Wi Hardware Software Device fieuration Debue Simulation Window Help =& X
t0 A E : [F Project Options. Qe = R N T T B -
i 8 0fE Generate and View Block D & [ : ] [ : : ]
X 0 Generse and View Bleck Dawron | g Project] —[Rescan User Repositories|z 217
i Generate and View Desien Report
Project Molicati ‘ ) U INTErface orts FESSET | v LOnneciion FIers
BBE © J
Platfarm Launch EDK Shell Name Bus Gonnection  Direction  IP Type IP Wersion
= Project Files T microblaze i microblaze 400.a
MHS File: vpe s omize Buttons d_oph w20 apby20 110
MSS File xps B9 T3 es i mb 10 Imb 0 100a
UUGF File: dat [] Terminate Running Process || It 0 100a
MPACT Com y s@adram_controller mch_opb_sdram 1004
Implementatic & Export to Project Navieator o sconzale_uart aphb_uartlite 1.00b
Bitaen Optior 42 Import from Project Naviestor <@system timer opb_timer 100b
= Project Options «d_Imb_bram_if_entlr Imb_bram_it_cntl 1,000
Device: xo2s1200efg220-4 <@i_lmb_bram_if_cntlr Imb_bram_it_cntl 1000
Metlist: Toplevel s@aystem_intc apb_intc 100
Implementation: XPS szystem_memoon opb_emc 200.a
HDL: WHDL <»opb_epio 0 opb_epio Mk
Sim Model BEHAVIORAL <dehug_mdm opb_mdm 200a
= Reference Files s»zpi_flash opb_spi 1004
Log Files <led gpin opb_gpio 301b
Report Files sbram block 0 bram_black 1.00.a
s@memcon_bus_split util bus_split 100.a
srdom_14_multi dem_madule 1.00.a
sardom_sdram_fb dem_module 100.a
seutil bus_split 0 util_buz_split 1.00.a
Lezend
OMaster OSlave | Master/Slave  Target <Initiator ) Connected () Unconnected
[ System Assenbly. | BLOGK DIAGRAM

(Console Log)
1. WARNING: HDLParsers:3534 - "C:/EDK/hw/XilinxProcessorIPLib/poores/proc common w2 00 a/hdl/vhdl/proc comnon bld.whi
I, WARNING: HDLParsers:3534 - "C:/EDK/hw/XilinxProcessorlPLib/poores/proc common w2 00 _s/hdl/vhdl/proc_common plkog.vho

Output | Warnings Errors

Rescan user repositary directories in arder to pick up chanees to PSF files )

11-23 HE TP 27 3% Z5A Jx

IP Catalog @ Project Repository (ZH 57?027 opb_silOOu 23ENSiVET,

HLYFEBMMES 72541, —A] Xilinx Platform Studio ZFAU T, HiEEIL. xps_proj.xmp Z B &H
LTLIEEN,
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11.4.4.1. IP 37 DB
opb_silOOu 2427V v/ L TH T A A=2—D Add TP #8R L TZE0Y,
opb_silOOu 2%EINSLET,

x Platform Stud Fsuzakufsz120 - [System Assembly Viewl]

[ip File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =]

DPHR P ooy BB M RWB RN DMt e iR X BFEiE £
iB 8 DoR IP Catalog X7 %277

Fr Tnfol ion Area

F I 5 @ BuS IErae Ports (O Addresses  |EjeConnection Filters
HIEHE MName Buz Connection | Direction | IP Type IP Verzion
<@microblaze i microblaze 4002
Vergion Description <»d_oph w20 opb 20 110
i mb 10 Imb_10 1.00.a
@d_Imb_10 Imb 10 1.00a
Bus Bridee [t s@zdram_controller mch_nph_.:dram 1004
Clock Control s@oonsole_vart opb_uartlite 1.00b
Gommunication High-Speed @zystem timer oph_timer 1.00b
Communication Low-Speed <@d_Imb_bram_if cntlr Imb_bram_if_cntlr 1000
s@i_lmb_bram_if_cntlr Imb_bram_if_cntle 1000
. . s@zystem_intc opb_inte 100
PI‘O] ect RepOSItOI‘y 0: g 1/'5:1 7 s@oystem_memoon opb eme 200a
. .- s@oph_epio (1 opb_epio 30b
opb_sil00u 73 SEN) IV A QAT debue_mdm opb_mdm 2004
s@zpidl = 1.00d
ed epio opb_epio
~opb_=ill0u_0 opb_=ill0u 100.a
ram block 0 bram block 1.0
gl
sadom_14_multi dem_module
<@dcm_sdram_fb
: <@util_bus_split 0 IP :‘?b)ﬁjﬂ]éhé
Utility
]

E 7 U “/ 7 LT%:J - % Hj L A lave Master,/Slave Target < Initiator (O Connected () Unconnected
< Add IP Zi&IR Erbly.. | BLOGK DIAGRAM

[Consi
1. WARNING: HDLParsers:3534 - "C:/EDE/hw/HilinxProcessorIPLib/poores/proc comwon w2 00 s/hdl/vhdl/proc common pke.vhe

I WABNING:HDLParsers:3534 — "Ci/EDK/hw/XilinxProcessorIPLib/poores/proc common v2 00 a/hdl/vhdl/proc common pko.vhe
Assigned Driver opb_silO0Ou 1.00.a for instance opb_silO0Ou O
oph =il00u 0 has heen added to the project

11-24 BYEIP =780

11.4.4.2. OPB /\R |Z 14k
Bus Interface 4R L ., opb_sil0Ou_0DHEDO A7V 7L TLIEEN, O — @
OPB A ZHEp S ET,

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

[ih File Edit View Project Hardware Software Device Configuration Debug Simulation  Wind
DPH: FOF e PEMIB0G DR 80 FoE s
=8 oo
| oL L
Project | Applications | IP Gatalog PMM (O Ports (O Addresses | Bjw Gonnection Filters
[ BIGAE MNarme Buz Connection | Direction P Twpe IP Verzion
1= @ microblaze i microblaze 400.a
Mame Version Description <dopb_v20 opb_v20 110
finaloe | g-<»ilmb10 Imb_+10 100
(B <d_Imb_10 Imb_10 1.00.a
Bus Bridee [ s@sdram_contraller meh_opb_sdram 1004
Clock Gontrol spoonsole uart opb_uartlits 100k
Communication High-Speed @system_timer apb_timer 1000
Gommunication Low-Speed sa»d_mb_bram_if cntlr Imb_bram_if_cntlr 1000
Ciebug <Pi_Imb_bram_if_cntlr Imb_bram_if_cntlr 7000
Db s@aystem_intc oph_inte 100
Gieneral Purpoze I s@zystem_memcon opb emc 200.a
Interrupt Gontral s@oph_gpin (1 oph_epio anth
Memory Block s@debue_mdm apb_mdm 200.a
Memary Gontraller <@zpi_flazsh opb_zpi 1.00d
PoI <@ led_epio opb_epio 30b
Peripheral Gontroller \ <Popb_sil00u 0 opb_sil00u 1.00.a
Processor ’ SOFE d_opb_v20 . bonk ‘o
(= Project Repositary ram_bloc a
fl VK 1w util_bug_split 1.00.a
Reset Contral M El j"—‘%\:yj /7 O - . dem_module 1.00.a
Timer = = dc:mimm:lulﬁT 100a
Ltility sautil bus_split 0 util bus_split  100a
Legend
OMaster ) Slave Master/Slave Target < Initiator ) Connected () Unconnected
< 3| (@ System Assembly. | BLOCK DIAGRAM
g l

11-25 OPB /A | 245w
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11.4.4.3.IP A7 DHRE
opb_sil00u_0 #4527V 7L, A==—00 Configure IP... Z 2R L TIEEW,

@ Filters
@ O Bus Interface (O Ports (5 Addresses || Generate Addresses
Mame Address | Baze Address | High Address  Size | Lock | IGache | DGache | Bus Connec

= =@ microblaze_i
«~»d_opb_w20

= sai_lmb_10
[=-=d_Imb 10
szdram_controller
«<»conzole_uart
wrzyztem_timer
«<&d_Imb_bram_if cntlr

«<i_Imb_bram_if_cntlr

“rsystem_intc E&U yﬁbf}:l_ﬂ&mb
s@zystem_memcon . N

<»opb_gpio 0 Configure IP 3R
«debug_mdm

Canfigure IP
- d_opb w20
(=) «»bram_block 0 “Wigw MPD
(=) <@ memcon_bus_split Erowse HDL Sources..
>dcm_14 multi Driver: opb_sil00usx1 008 »
= m_sdram_fb
=) =util i Delete Inztance
11-26 7R A E B O H L

AEVTRLZZHRELET, [BASEADDR]., [HIGHADDRIIZAEUTRL 2% A S L., [OK|Z 27Uy 2L T F&E0, A
FYT7RL AL SUZAKU O AEY <7 T Free LENTHHEZAIZE Y TET, (71.3 AEU~y 7S M)

# 11-1 siloQu AEUYTRL &

SZ010. SZ030
S7Z130
Base Address 0xFFFFDO00O 0xFOFFDO00O
High Address 0xFFFFD1FF 0xFOFFD1FF

SZ310

@

s opb_sil00u_D : opb_=il00u_¥1_00_a

[H[JLToggIe Hames ] [E Datashest ] [(3 Restare ]
- BASEADDR # A /)

& BASEADDRG_BASEADDR CoxrErpoon )|
e R e
£ HIGHABDRG_HIGHADDR CoxErFIEF )|

& OFE AR THC_OPB_AWIDTH futo Co mpu&
@ OPE BiaR THG_OPB_DWIDTH HIGHADDR %—}J\jj

C& M oo )

11-27 7R AR E
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11.4.44. A€V THER
Addresses ZEER L, opb_sil00u_0 ?® BaseAddress & High Address & Size (ZEV V2000, fEFRL T
t={A%

@, Filters
&
= O Bus Interface (O PortaC(e) Addresses ’ﬁGenerate Addresses l

MHame fddress | Ba8e Addresz | High Address  Size  Lock | [Gache  DCache | Bus Connection
-« microblaze_i
% <d_oph_v20 Addresses iR
“@i_lmb_v10
wrd_Imb 10
w@zdram_controller
~2conzole_uart
wmsystem_timer
w»d_Imb_bram_if_cntlr
«i_Imb_bram_if_cntlr
wpoyetem_intc
ssyEtem_memcan
«»opb_gpio 0
<spi flash AEY =y T 2R
< led_gpio /
«»opb_zild0u 0
SOPE O=FFFFDOOD  OxFFFFDAFF 512 [O d_opb 20
= «@bram_block 0
- =& memcon_bus_zplit
= wdom_T4_multi
= wdocm_sdram_th
o) «dutil_buz_split 0

R o 8 I O s O B

11-28 AU~ 7 HER
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11445 . EEDEE

Ports Zi%R L, opb_sil00u_0 OEZE 7Yy 7 L CRIWTLZEW, mpd 7 7A/L CH 7y Tk E LI/ B4+ HE)
ARSI BIDA BRI K 3o T0DHERNET,

SEG @ Net Oi3%a 27w 7L, Net % SEG EAJIL, s E= 7V 7 U E S TLTEEN,

@ Filters

(_% () Bugs Interfa ) Addresses ’?E‘Iv Filters {Applied) ”,ﬂ,ﬂ #Add External Port l

Mame M Direction | Glass Sensitivity | Fanee IP Tvpe IP ersion
«»External Ports

«»microblaze_i Ports 75_’33% microblaze 4.00.a
w»d_opb w20 opb_v20 110z
<2i_mb_10 lmb_10 1.00.a
«»d_Imb 10 Imb_10 100a
s zdram_contraller mch_opb_sdram 1.00.a
wroonzole_uart opb_uartlite 1.00b
wsystem_timer oph_timer 100k
<od_Imb_bram_if cntle Imb_bram_if_crtlr 1.006
«2i_Imb_bram_if_cntlr Imb_bram_if_chtlr 1.00b
wpaystem_intc opb_intc 100
“PTyEtem_memoon opb_emc 200.a
soropb_gpio 0 opb_epio 301k
<2zpi_flash opb_=pi 1.00d
amin Ak

Yo s L SEG EASL. HEESED | 1o0s
T

u] [0:2]

No Gonnection 0 [0:3]

Ho Connection I [0:2]

Mo Gonnection I [0:3]
[=]- = DFTT] i bram_block. 1.00.a
<@ memcan_bus_split util bus_split 100a
apdom_14_multi dem_module 100a
wadom_zdram_fb dom_module 1.00.a
<2util_bus_split 0 util_bus_split 1.00.a

11-29 NET 44 A7
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£H—FE SEG ® Net #2Vv 7L, AEEHY 420571, [Make Externall 25851 L . filsk% 2707 U CREE S
ETEEN,

@ Filters
(_ () Bug Interface (3) Ports () Addresses I?E‘rv Filters {(Applied) ”ﬂ,ﬂ fidd External Port ]
Mame et Direction  Glass Senzitivity  Fanee IP Tvpe IP Verzion
«»External Ports
«@microblaze_i microblaze 400.a
«rd_oph w20 ophb_v20 110c
«i_Imb_v10 Imb_10 100.a
wd_Imb 10 Imb_10 100.a
ssdram_controller mch_opb_sdram  1.00.a
sconsole_uart oph_uartlite 100k
wasystam_timer opb_timer 100k
«d_Imb_bram_if_cntlr Imb_bram_if_cntlr 1000
«i_|lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
saaystem_intc oph_intc 100
Sy STEM_HEmoon oph_emc 200.a
«@oph_zpio 0 opb_zpio a0k
w»zpi_flazh ooh oni 1.00d
<> led gpio Make External Z#R L, fgEsds 2000
(=) «@opb_zil00u_0 100.a
IP2INTC Irpt o Connection INTERRUPT LEVEL_HIGH
SEG a
Mo Connection 0
Make External 0 [0:3]
nS W [0:21
hGODE [0:3]
(=) «@bram_black [ bram_black 1008
“ memcon_buz_s® util_buz_split 1008
adom_14_multi dem_miodule 100.a
wdom_sdram_fb dem_miodule 100.a
s@util_buz_=plit 0 util_buz_split 100.a

11-30 AMEME Zi2 95

External Ports ®E% 2717 L TRV TLZE, Name:SEG_pin EWIEF K L3> THNDHD T,
SEG_pin #27Vv7 L. 4% SEG IZEE L TZEW, ZILT MR IE 5 SEG BNEFRSNET,
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

@ Filters

< - «External Ports )

55 _Rst
SDRAM CASH
SDRAM GASA 20
SDRAM WER
SDRAMMWER_Zo
SDRAM_DGM
SDRAM Gk
SDRAM Gk Zo
SDRAM_RASH
SDRAM_RASA 2o
SDRAM_ADR
SDRAM_ADR 20
SDRAM_BankAd..
SDRAM_BankAd..
SDRAM_DG
SDRAM_FE clk
GONSOLE_R
CONSOLETX
MEMOON WER
MEMGON OEn
MEMGEN_DG)
MEMGON_ADR
MAG INTERRL..
MAG G5
SPLSCK
SPLMISO
SPLMOST

SPLSS
FP&A_RESET.EN
BOOT_JP

[Oh Swstem Aszembly..

= O Bus Interface (3) Parts () Addresses [‘;E‘Iv Filters (Applied) “ﬂ,ﬂ #fidd External Port

Met Direction | Clazs | Sensitivity

clk_in I [0 [
SY5_Rat 1
SDRAM_CASH_w 0]
SORAM_CASH w lu]
SORAM WER u]
SDRAM_WER_w o]
SORAM DGk 0]
SORAM Gk u]
SORAM_Cilk_w 0]
SDRAM_RASH_w o]
SORAM_RASH w 0]
SDRAM_ADE _w u]
SDRAM_ADE_w 0]
SORA&M_Bank Addr v O
SDRAM_Bank Addr w O
SDRAM DG 0
SORAM_FE_clk I
COMSOLE_RX 1
COMSOLE T 0]
MEMCOMN_WEn o]
MEMCOMN_ DER 0]
MEMCOMN_ D)

MEMCOM_ADR.
MaG INTERRUPT IM I
net_end 0]
SPLSCK 0
SPI_MISO (0]
SPI_MOSL
SPLSS

0
o

INTER.. LEWEL_LOW

F
27V> 71, SEG_pin—SEG |IZZ& &

LED o

BLOCK DIAGRAM

Fanee | IP Twpe IP Wers

[0:3]

[@11]
[@11]
[01]
[0:1]
[0:31]

[0:0]
[@15]
[24:30]

microblaze

a0la o
B

11-31 K118

Bt

196
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nSEL, nLE, nSW, nCODE & SEG &[RIERDOENEZIT > TESV Y,

@ Filters
= () Bus Interface (&) Parts () Addresses [E;fv Filters (&pplied! ] [d}".‘ fdd External Part
MHame Het Direction | Class Senzitivity | Range IP Twpe IP Yerzion
+-wa# External Ports
+ «@»microblaze i microblaze 400.a
¥ «»d_opb_20 opb_v20 110
+- =i Imb_w10 Imb_w10 1.00.a
¥ «d_Imb_10 Imb_10 100.a
+)- =@zdram_controller mich_opb_zdram  1.00.a
+ «@console_art opb_uartlite 100b
+)- w@avetem_timer opb_timer 100k
+- «d_lmb_bram_if_cntlr Imb_bram_if_chtlr 1.000
+)- =i_lmb_bram_if cntl Imb_bram_if_cntlr 1.005b
+ spaystem_intc opb_intc 100z
+] w@zyztem_memoon opb_emc 200.a
¥ «@opb_gpio 0 opb_gpio 301hb
+)- =»zpi_flazh opb_zpi 100d
-« led_epio % ﬁﬁ;}_‘z]\jj L. ﬁﬁﬁg opb_epio a301hb
=) wapb_zil00u_0 opb_zil00u 100.a
IP2INTC Irpt Mo Connec, l
N —
SSEEL Make External ZR L, i€
r
nLE 8] [i:2]
nS I [0:2]
hZODE I [i:2]
—|- «<bram_block 0 bram_block. 1.00.a
+]- =@ e mcon_buz_zplit util_bus_split 100.a
+- <@dom_14_multi dom_moduls 1.00.a
+)- «@dom_sdram_fh dem_module 100.a
¥ <sutil_bus_split 0 util_bus_split 1.00.a
@ Filters
_ () Bus Interface (3) Partz () Addresses [i%v Filters (fApplied) H@" Add External Part
Mame MHet Direction = Class | Senszitivity  Fange | IP Twpe IP \ers ~
—J- <External Ports
clk_in clk_in I DCMIC..
5YS_Rst 5YS_Rst I
SORAMGASn  SDRAMIGASA w ul
SDRAM CGAS 20 SORAMCASA w 8]
SDRAMMWEn  SDRAMMWER W O
SORAMMEN 20 SORAMMER w u]
SDRAM_DOM SDRAM_DOM Q [0:3]
SDRAM_Glk SDRAM_Glk_w O
SDRAM G 20 SDRAM Gk w 0
SDRAM RASh  SDRAM RASmw O
SDRAM_RASH 20 SDRAM_RASH w 0]
SDRAM_ADR SDRAM_ADR w 4] 1]
SDRAM_ADR 2o SDRAM ADFw O 0111
SDRAM_Bank Ad.. SDRAM_Bank Addr w O [01]
SDRAM_Bank Ad.. SDRAM_Bank fddrw O [011
SDRAM_Di SDRA&M_DQ 1o [0:31]
SDORAMFEBek SDRAMFECck 1
CONSOLE RX COMSOLE_RXM I
COMSOLE T COMSOLE T 0]
MEMGOMN WER  MEMGON_WER u]
MEMCON OEn MEMCOMN_OEn Q [00]
MEMSOMN_DC MEMSOM_DC 1o [015]
MEMZON_ADR MEMCOMN_ADR 4] [24:30]
MAC INTERRU.. MAC INTERRUPTIM I IMTER... LEVEL_LOW
MAC_G3Sn net_gnd o}
SPLECK SPLECK )
SPLMISO SPLMISO 10
SPLMOSI SPLMOST 1o
SPLES SPLES 0 [00]
FPGA_RESET EN FPGA_RESETENw O
BOOT_JP BOOT_JP 1
nLED nLED Q [00]
SEG [0:71
AT a2 2]
[0:3]
N3 I

[ L=V VRGN PN B W

niZODE

Pl ar e RT AT A R

P—
5 EFR

11-32 #&W H IfE =
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

MicroBlaze 3 X0 PowerPC 13475 1 DOENIAILNZITHIENTEEH A, SUZAKU TiL, 5D
BIAHLBR NS D720, BIViAHa va—F% T, BIVIABLEEZITVET, BIDIAZNIEETHE, EDIA
TN R IREON S AU, B SCNENL DS B WS DD EIDAZDMLBEE SV E T,

IP2INTC_Irpt ® Net (Z sil_intr & A JJL. system_inc ® Intr ® Net (2, sil_intr & SIBFEL TZENY,

-
—

IUCHAER T OBIVARISEIA BT Mr—F RS E T, A E b OIE L EI0A B OB SN

7R0FET,

[
€

1) - - - - T - - - - - - - -

] ] T

<

[T Swstem Assembly..

MHame

Filters
() Bus Interface (&) Porte () Addresses [?E‘rv Filters (Applied) ”‘1}# fidd External Port

Met

Directi
«»External Portz
<»microblaze_j
«»d_opb_»20
~2i_lmb_10
«2d_Imb_10
~aadram_controller
wpconzole_uart
wazystem_timer
«d_lmb_bram_if_cntlr
«@i_Imb_bram_if_chtlr
wpaystem_intc
Intr
Irq
“@sysieh_memcon
<»opb_epio 0
w»zpi_flash
«»led_epio
~2opb_=il00u_0
IP2IMTC Irpt
SEG
nSEL
nLE
NS
nCODE
«zbram_block D
& memcaon_bus_zplit
s@dom 14 multi
wa»dom_zdram_fb
<autil bus_split 0

H to L zilintr & MAC_ INTERRUPT_ IM & conzole_uart_interrupt & timer_interrupt ] I

\

sil_intr & ZiBit 95

L]

LLt=iggrinyy

sil_intr FPASIL, HEESHES

=
nCODE

L o e B e v}

BLOGK DIAGRAM *pE_proj

11-33 FHIAHA fE—F
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SUZAKU STARTER KIT GUIDE (FPGA) CPU

11.4.4.6.

SZ310 PowerPC SZ010 SZ030 SZ130 SZ310
PowerPC EVPR( )
EVPR 16bit 16nit
boot OxFFFFFFFC BRAM OxFFFFC000 OxFFFFFFFF
EVPR OxFFFF0000
BRAM 64kbyte SZ310 Virtex-11 Pro 48kbyte = BRAM
OxFFFFC000 OxFFFFFFFF BRAM O0xFFFF0O000 OxFFFF3FFF
text 15kbyte
rodata data bss OxFFFF0000 OxFFFF3FFF

w Niling Platform Stadio - CleursuferdI0 - [Syctem Aeenmbly Winwl ] | |
Ol [t View Projeci Hwdwere Joftess Device Conligwstion Debus Sipulviion Window Help B

DFH: PO 0a ) nRN-BrBOR MEE:P=ARa mwit:-ME:Br:zx

=B DN
[Fromiemarer oo |

Prowet | Aosiications. | IP Catakog P Lo (@ Busimeriae () Forts () Adoresses [Rge Canrecton Fitees |

® | Kane Blery Carmen: hon Drection 1P Type IP Weriion

(= -

Hame - ersion Description & >

=T B gt LR 1

# FFUA Recordpaalion ;__ & aenblash phOeph beidgs 1018

5

plb_bram_if _cntlr

ehibmam d enik 2Ma opl_inic 10

ighraam i et aM0s ¥ _ _ oy LT Mk

Imb bwram it crak 110 LD EF1AM « "y g g et Mk

rmch ogh gk 1a OPE Mt Q <~*"

meh oph dde 100k O MultieC:

- d FORTA pl beam_if_orak 0 PORTA

meh_oph ddl b Lrz) ot - o ek il o] L] 100

e 100a OFE Multi-C; S e fri—— 1008

mch_oph_sdram 100 OPD Mt S i et proe: gy reiet 11000A

gl beam i oeak 100 OFE EHAM 3 abeam Beam Bleck 1008

gl ek 10 OFR DOR 51 PORTA porta

p—p———— -

opk_ddr 110a OFD CORSI i PORTE Ho Connection

ok e S0 OPE DOR 5] = bt B i e b 1008

ey 200k OPE DOR 51 ok skl 10a
Buse_abct 1008

ok B 110k QFD Cotesmia mll-'fh:lnr:bﬂc 10ia

ol 200 OPE Exberna bram hiech 100a

g ekam 100 OFE SDRAN

gk pdram 10 OB SDAAK \

opbivibon 100k OPE Sritem

Spb triac 100e 0P|

bram_block
plb_bram_if_contlr

11-34 SZ310
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

plb_bram_if cntlr_0 OF% T % B &, Base Address (Z[0xFFFF0000].
High Address (Z[0xFFFF3FFFIE A AL, [OK]Z 27V 7L T RSV,

~ plb_bram_if entlr_0 : plb_bram_if_cntlr_¥1_00_b

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

Uzer | System | f 0xFFFF0000 &)\jj
fddrezs
PLB Base Address |l]xffffl]lll]ll |

High Address (OXEEEEIEEL |
\ 0xFFFF3FFF & A\ /)

11-35 SZ310 FIVIAZGRE 2

Uy T3 =22V 7 e £9, [Software] —[Generate Linker Script.. &8 RL TZEW,

[h File Edit Miew Project Hardware

I AUEEN Device Configuration  Debug  Simulatid

i B EI & S E Eﬁ ‘@ | [ Software Platform Settings.. ) By
=) h? fizzign Default Drivers

ubz Generate Libraries and BSPs

Project Information Area

Project Applications | IP Gatalog | |c ] Add Software Application Project.. (%) Bug

3 é Build All User Applications &
e Giet Proeasmsize =

Name [P @3] Gienerate Linker Script.. E )
Ainalog & Launch Platform Studio SOK Poph
Bus &plhd
Bus Bridee LEF Glean Libraries >
Glock Gontrol @ Clean Proerams >
Communication High-Speed & Glean Software -~
Communication Low-Speed -
Debug | s

DA

FPG#A Reconfiguration
General Purpoze [0
Interrupt Contral

=) Memary Block

[0 B -
i
ID.

[
11-36 SZ310 FIVIARGE 3
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

[Sections View]® Memory O 53 ZfmbEL | [Generate]#27Uy 7L T FEW,

» Generate Linker Script

.vecotrs plb_bram_if_cntlr_0

Sections View: Heap and 5t text plb bram Cnth‘
Sect Size bytes) M Secti B .
== = e - izl .rodata plb_bram_lf_cntlr_O
wectors 000000000 plb_bram_if_cntlr 0 v Heap .
text 000000000 plb_bram_cntir v Stack .sdata2 plb_bram_if_cntlr_0
rodata 000000000 plb_bram_if cntlr 0 v .sbss2  plb_bram_if_cntlr_0
s ommm hsnfewd v | data  plb_bram_if cntlr 0
zbss! i plb_bram_if_cntlr v . .
data 000000000 plb bram_if crth 0 v ' fixup  plb_bram_if_cntlr_0
fixup 0x00000000 plb_bram_if_ont 0 v .sdata plb_bram_if_cntlr_0
zdata 000000000 plb_bram_if_cntlr 0 v SbSS plb bram lf Cnth‘ O
zbhss 000000000 plb_bram_if_cntlr 0 v . oA -
bss 000000000 plb_bram_if_cntlr 0 v 'bSS plb—bram—lf—cntlr—o
boat) 000000000 [plbbra v .boot0  plb_bram_cntlr
Memories View:
- - Memory Start Address Leneth
dd Section | [ Delete Section sdram_controller | (00000000 32708K
system_memcon_ G 0xFO000000 02K
Eoot and Vector Sections: system_memcon_ G 0xFOEDDOOO 1024k
Section Address Memory plb_bram_if_cntlr 0 | 0xFFFFOO00 16K
boat 0xFFFFFFFG plb_bram_cntlr plb_bram_cntlr OxFFFFCO00 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 FIIAHKIE 4
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11.447. E>F7YH4M4 >
Project Files ® UCF File:data/xps_proj.ucf 24 7 /N7 L CLIZEWN, BT AL D7 7 AV BIEET,
EUT AL EBIMA DL, RAFL TTES VY,

nx Platform Studio fsuzakufsz130 - {data/xps projucf) — [xps projucf*]
B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =& X
PR oy BEMNRAIE DN G i@ R Gt
AR EN LEL AR HDBE DK
I 123 MNet FPGAL REZET_EN LOC=E13 ; -
Applications || IP Catalog 124 MNet SDRAM FE clk Loc=ES
125 Net nLED<O> LOC=T3
Platform
" : 126
= Project Files ) 127 Net nCODE<O> Loc=J1
MHS File: xps projmhs 128 MNet nCODE<1> LOC=FS
- 129 Net nCODE<Z» LOC=ES
130 Net nCODE<3> LOC=Aa10 ;
SemmereEHEELC/ dovnload cmd 131  Net nSW<0> LOC=D11
{ = ta.tlon O.ptlons Fl.Ie: etoffast_runtime.opt 132 Het nSieils LOC=C11 :
Eltgen Options File: ete/hiteenut 133 Net nSi<z> LOC=F11 :
& . . 134 Net SEG<O> LOC=LS  :
UCF File: data/xps_proj.ucf | 135 wnec sze<i> Loc=LE
S 136 Net SEG<Zx LOC=L4
%5 7 ll/yu\yy 137 Net SEG<3> LOC=L3
138 Net SEG<4> LOC=LzZ
T Mog=r BERAVIRAT 139 HNet SEG<S> Loc=L1
= Reference Files 140 Net SEG<6E> Loc=ca
Log Files 141 Net SEG<T> LoC=D9
Repart Files 142 Net n3EL<0> LOC=E6 :
143 Net n3EL<1> LOC=E4
144 Net n3EL<E> LOC=E3
145 Net nLE<O> LOC=Aa11 ;
146 Net nLE<1> LOC=E11 ;
147 Net nLE<Z> LOC=F1z ;
145 Net nLE<3> LOC=E1Z ;
149
v
£ >
[@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

Azsigned Driver opb_=il00u 1.00.a for instance opb_sil00u 0

oph_sSil00u 0 has been added to the project

Make instance opb_sil00u 0 port SEG 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

< ¥
Qutput ‘Warnings Errors

Ready CAPS |NUM | SCRL  Ln 148 Col 36 | UGF )

11-38 H{E IP =7 (xps_proj.ucf)
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

x 11-2 BEIP=7 BTV A

SZ010
37030 SZ130 SZ310

nCODE<0> C8 J1 J16
nCODE<1> A9 F9 J15
nCODE<2> Al12 E9 J14
nCODE<3> C10 A10 J13
nSW<0> Al4 D11 K16
nSW<1> B14 C11 K15
nSW<2> A13 F11 K14
SEG<0> Cb5 L5 F15
SEG<1> B5 L6 Fi1e6
SEG<2> E6 L4 G13
SEG<3> D6 L3 G14
SEG<4> C6 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
nLE<0> E11 All L13
nLE<1> D11 B11 Li14
nLE<2> C12 F12 L15
nLE<3> B12 E12 Li16

VI ETHEET OBIMITHEOY T,

11.4.48. B{EIP O 7B/ EEELH

IP =27 78 EDK (23t A EN TUOD D ERS
IP =7 % SUZAKU OF 7 4/L MBI
OPB (Z##5¢

TR AZ L E

NHINE B Ok

QWb
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

1145 ry cJR b+, TAT S LT 74 IL(Hard DH) 1EREL
ZHNTHEIP 27 OB T UEL, BIEIP a7 IZREN BRI NTF =y 7 LET,
[Hardwarel —[Generate Netlist] B8 %27Us 7L T TSV, o NARMMVAERSHET,
[Hardware]—[Generate Bitstreaml] )7L T REW, Y7 =T %8 F720) bit
T AIVINERRSIVET,
HLEEIP 2727 —2»H 55 4A . synthesis/opb_sil0Ou_0_wrapper_xst.srp (22773
FRENDLD T, TNEFRHNTT— %R L, (BEIEZIT - TSV,

inx Platform Studio — G:fsuzakufsz130 - (synthesis/opb sil00u_0_wrapper xst.srp) - [opb_sil00u_0_wrapper_xst srp]
[E) Eile Edit Wiew Project Hardware Software Device Gonfieurstion Debue Simulation Window Help =11 <N
DPHL AN WA X RRNRBIR R R P=ARNS M ML Br Lz
i € == E AR RDEBE DR
|l ormation Are 1 Release 8.1.021 - xst I.27 B
Project Applications | IP Catalog 2 Copyright (o) 1995-2005 Xilinx, Ine. All rights reserved.
3 -2
~
et 4 TABLE OF GONTENTS
Sim Model: BEHAVIORAL 5 1) Synthesis Oprions Swweary
= Reference Files 6 2) HDL Compilation
Log Files 7 3) HDL Analysis
= Report Files g 4] HDL Synthesis
reportxps_proj htm| 9 4.1) HDL Synthesis Report
synthesis/microblaze_i_wrapper_xstarp 10 5) Advanced HDL Synthesis
synthesis/zdram_controller wrapper_xstsrp 11 5.1) Advanced HDL Synthesis Reporc
synthesiz/console_uart_wrapper_stsrp 1z f) Low Level Synthesis
synthesis/system_timer wrapper_xstsrp 13 71 Final Report
synthesis/d_Imb_bram_if_cntlr wrapper xstsrp 14 7.1) Device utilization Summary
synthesiz/i_Imh_bram_if_ontle_mrapper st srp 15 7.2) TINING REPORT
synthesiz/bram_block 0 wrapper_xstsrp 16
synthesis/system_intc_wrapper_xstsrp 17
synthesis/d_oph_v20_wrapper xstsrp 18
synthesis/i_lmb_v10_mrapper_xstarp 13 * Synthesis Options Summwary *
synthesis/d_Imb_v10_wrapper xstsrp 20
synthesis/system_memaon_wrapper_xstsrp 21 --—— Source Parameters
synthesis/memcon_bus_split_wrapper_xst srp 2z Input Format : MIXED
synthesis/opb_gpio_0_wrapper_xstsrp
synthesis/debug_mdm wrapper_zstrp « . . 99) -
Aot o synthesis/opb_sil00u_0_wrapper_xst.srp”(Z
synthesis/dem_14_multi_wrapper_xstsrp E RN (P\]é
synthesis/dom_sdram_fb_wrapper xsterp {/’5:70)137 75)1:%# A | wrappers
synthesis/util_bus_split 0 wrapper_xstarp / bt
b
System Assembly BLOGK DIAGRAM @ Xps_proj opb_=il00u_0 ...

microblaze I ~
Running DataZMem with the following command:

dataimem -br implemen\:a:ion/xps_proj_bd -bt 1mplementa\:ion/xps_proj.b:Lr. -hd

BEoot/executable.elf tag bram block 0 -o b implementation/download.bit

Memory Initialization completed successfully.

Done!
v
£ b
Output | Warnines || Errars
Ready CAPS NUM |SGHL (Ln 128 Gal 30 | Text )

11-39 T —LR—k
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11.46. VI b 7DETE

11.4.6.1. E|YAH/N\NY FSDEF

EDK Tid GUI ENSBE AR E T D721 TEIVIA ISR Z LENOA TN RT DV 7 H3fiE
BIZATAET,

[Software] —[Software Platform Settings]&% 217 L T2 E0,

FNVIAINR TR FE T,

[Interrupt Handlers]Z#&4R L, opb_sil00u_0 @ Interrupt Handler |Z
timer_interrupt_handler (Z®OBRI%I3: TIENNT S interrupt.c [ZFCiRL TWET) EATIL,
[OK]ZZV o7 L TFEW, ZASENIALNRINI L TSIET,

Generate Libraries and Drivers®™ %2727 T F&W,
TATTVERE 2 IR B TEFe LT~ X T 7 ANV LR ET,

% Software Platform Settings

Frocessor Information

Froceszar Instance:

Software Platform | Interrupt Handlers Gonfiguration:
(035 and Libraries

Port Mame Interrupt Handler Default Handler Twpe Description

L = opb_zil00u : opb_sil00u_0
‘ﬁtarrupt Handlers IP2INTC Irpt timer_interrupt_handler  OPRSILOOU Intr_DefaultHandler string Interrupt handler for port: IP2ZINTC Irpt

= intc : system_intc

\V 4

Igq FIntc_DevicelterruptHandler  string Interrupt handler for port: Irq
[=-tmrctr : system_timer

Interrupt HNullHandler string Interrupt handler for port: Interrupt
=) wartlite : conzole_uart

Thterrupt Myl zndler tring Interrint handler for port: Interrupt
[=-External Iterrupts . .

G TR E R T timer_interrupt_handler EANT)

C ) o)

11-40 E0AHFRE
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11.4.7. BBoot R

Aalix, SUZAKU OF 7 4 /LM A>T 5 BBoot (CF2MMZ T, 77U —al ZERLE7,

BBoot &iE, FPGA @ BRAM IZElE S, BIRARATHERANCENETHT 0 I 4T, 7 —ha—4
Hermit O EICEZHLZ Z1T5LDOTT,

D12 BBoot D70/ MZ ARy M~ DY TV TR BIILET,
ZL T, main.c IZZFEZNMZ TWEET,
BBoot 2B A2y~ DY T =T OHEEE TR LET,

o  ARH—MRH (LRI AT (FA XV TERE) 2 2 DL EMUIZFF, 7 87 A b LED O$F % [nliz

H5)

o  AMTRMH FRLARF L ALy TF (F A2V T RE) % 1 DHLUTRE, ENEhktET5 7 BZ AN LED
D¥FOEfRZ = LS 5)

o 3 ODEFE—FHH (T B AN LED OBFN 3 DFA-7T-5, Hifh LED ZIER SLT AN A —IE
HEt )19 5)

o [HIHREEHIE (0 —X)a—R 2Ly F DALY, 787 A LED O FO R A28 F 4 5)
o BRBEABHIALE P a7 DOOEARTHAIL T ZZN, 20 —Vipb VD LFEZT BT,
B — L= THAI T BN INDE—RICE R

2y hw DY T7 =T IE, BAE IP a7 hbOEIASR THAIL T E#IINHE—RE BV — L —F THAI
TENIMHE—REFIELTQET,

FAIA TR TR TN T, BIATEEREEO ONEDTT,
"11.6 Y7 I =T DT R TTF ANy HEELEIL TV TR 2 T O AR L ET O T, IR, FEMENE
ZHER L TLIZEWY,
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gﬂlps SUZAKU OJ—h0—4

SUZAKU O7 —ha—& LA FD 2 DR
HY., 2 BpECTT —RLFET,
e FPGA ® BRAM N
77— AT —ha—4 BBoot
e Flash A€V I
v hR7—ha—% Hermit
VA=A NN S Al NS DM AR NaN7/E7 /N
MicroBlaze (% 0x0 & #1iZ, PowerPC X
OxFFFFFFFC FHlZHY £7, SUZAKU |32
OFHIZ FPGA © BRAM %#H|V %4 CTTW\C,
EIRE A% BRAM N BBoot 2 EI{ET 549
(272> TWEJ, BBoot % Flash A€V ED~7
—he—% Hermit %# SDRAM (22t —LF7,
D7 —ha—4 Hermit DEEHT RLAIZY
¥ 7L, 7—hr—% Hermit MNEEILFT,
Hermit (% Flash A€V E® Linux A A—%
SDRAM (Z=t—LF 7, D% Linux DA
TRLVRIZU¥> 7L, Linux NE#ILET,

gﬂps 2 BT —

2 BFEDT — LRI LS ATRETI 28,

SUZAKU TliEHzx T 2 BEECTT —h2 LTV E
T, 2SO JRIAT Flash AEVDOW
RNEFEERZONTH, HIKROT —br—4F
TIEESE TR X oeVWoHE 7 —ho
—XIZEEHEND BRAM OAEVEEE K
KIRIZHNZ 2o T2V HED 2 SOBEERH
NET ATHNDJRIRT Flash AEVORNEHNE
THAZ HNTH, FPGA Thiix JTAG »bz
V74X 2l —ar T —HET Al T L TEDLD
T. BBoot #E IHZHAZ LN TE, Flash A€V
DEIELEABIRIZENHKET, /2, 7 —
ra—ZIIEREENT- T 0T LA A=V R R
SHZDTHDT, ZLDOARYRMLELRVET,
FPGA ® BRAM [T & E/RYY—RAROT, i
BRI L FEITEINR2N T — b —F DT=H|Z
DR BEWNETHZ BT, B R T —]
m—4 Hermit ([ZZIHDERER FFT-H 5281
LEL7,

@ TE7720,
Spartan—3E SPI Config

BRAM

FlashAE)DH D
config region%
FPGAIZaY 4T L—Yay

.

FlashAE!) SDRAM

@ BBoot

BRAM

Flash*E!) SDRAM

Aotvk

FlashAE) DD 0x1000000

bootloader reagion (Hermit) %
SDRAMIZaE—
.. BRAM
@ Heimit
Flash*E!) SDRAM
Flash*EDHD ks

image region(Linux)%
SDRAMIZOE—

£

0x0000000

@Linux

BRAM

FlashAE!)

11-41 2 B~ —h
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11.4.7.1. BBoot 70— ) s
SUZAKU \BIRIE AR, —FRANIHIT —hr—# BBoot 13, A FO70—THITSNET,

LED D3 () JH4T

BHE—FSy o
*r—To7

IRAL?

EHE— FERER
E 8

) /
thoRI—ba—4% E FO—35SPst
Hermi t¥2 &) ' O— RE— K
LED D3 (F) &4T i

11-42 BBoot 71—
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

Applications DH¥ 7 %7V 7 LTSV, BBoot 11 FERD Y — A7 7 A VETHERRSIVET,

IP Catalo‘ Project Hp}lications
Software Projects

[ 1Add Software Application Project..
&Default: microblaze_i bootloop
mDefault: microblaze_i xmdstub
= m'iject: BBoot
= Proceszor: microblaze i
Generated Header: microblaze_ifinclude/xparametersh
Executable: C¥zuzaku¥sz130-20061114%¥microblaze_i¥code¥executable elf
= Compiler Options
Linker Script:
Mode: EXECUTABLE
Stack Size:
Heap Size:
= Sources
Crif¥zuzaku¥sz130-2006111 4¥code¥ medium.c
Ci¥¥zuzaku¥sz130-2006111 4% code¥spic
Crif¥zuzaku¥sz130-2006111 4¥codetsrecc
Crif¥eyzaku¥sz] 30-2006111 4¥code¥ maing
Crif¥zyzaku¥sz] 302006111 4¥code¥flash.c
= Headers
code¥mediumb
code¥memmaph
code¥spih
code¥srech
code¥versionh
code¥flazhh
code¥microblazeh
code¥powerpch

medium.c | UART TOES(E

spi.c SPI Flash AEVIZk}3 5 Read, Write(SZ130 d Z{ii )

srec.c Tha—7 STERXDOT77ANDZAE

flash.c Flash AEVIZ%9% Read, Write (SZ130 L& T )

main.c T —hE—RDF =7 av U ROZAE, 7 —hr—4 Hermit Oat’ —&Py 7 Ehr—7 S
BRO7 7 AV DR

(EDK TiZ, _7ZRV TN T 74V TRESITNDT20 , main B¥ZEEITIE, main B
Bo7mr T LinAL—h g HINZa AV EL TN ET, )

11-43 BBoot DAk
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T IS, BBoot I Ay M~ v DY T NI =7 ZBMLET, Aay w43y ——7

T—R& ENALET—RD 2 B TEMLET,

Y

BREA

LED D3 (Fr) JHAT

v

BHE—FOv N
Fr—Fo7

ARy kLD
B Y 5AFHEF AT

Y

EBE— FEREE
KRR

v

EVon
ARy ~AIC
FRBMLERTY

ARy k2w y
B Y AHEST

FYRAHZIE

thy RIJ—tBa—4
Hermit#2Eh
LED D3 () 4T

Bl YAHZEIE

E FO—5SERX
Ayon—KE—FK

ARy kv y
ES—IL—TET

11-44 BBoot D7 m—
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11.4.7.2. 7Oz MZY—RXA T 74 LB

£+JE CD-ROM D”¥suzaku-starter-kit¥fpga” dH DJEHME 7 71 /L “slot_c_source.zip”Z BB L T7ZE0,
"C¥suzaku¥sz***-xxxxxxxx¥code” 7 4 /WX (ZEH% D7 4V DH D slot.c. interrupt.c. slot.h,
interrupt.h Zat™—L T7ZE0Y,

(- BYRHOMBMILEL, FTET S )
H]flashh - BYRBORIEET B
E interrupt.h
Emediumh FBYRAADFEELE. RO YO UEEME

: €5
E memmap b \_ (Z1Y3AH/\> K5 timer_interrupt_handler) )
E micrablazeh - 48 = B I YT T T — ~
Epnwerpc.h - RA—hEE BLREZDRSAYF (Fr4 Y
Eslnt.h VOBRE) 20U LML=, T&5 A > KLED
j ) DYFZEERSE5)
H]zpih
H]srech C R Ry Tl LRI VRS YTF (Fray
Eversiun.h VUBRE) #1ORLERE. ThThxmd st
G A2 FLEDOHFDREELZ IS 5)

Eflash.c
E interrupt.c - 3IDD#MF—HRE (TE5 A > RLEDDEHFEH3
Emain.e DEA-zH, HELEDZIERSITSESD R H
j . —EB5EHNT )
] medium.c
C]slote <= - AEREHE (-2 3— FX1 Y FOAR
spic &k, 754> FNEDORFORGEEEE
j BY3)
|srecs \_ J

11-45 V— A7 7 A)Lat’—

Applications @ Sources 4 27Vv 7L, A==—0 Add Existing Files...Zi#{R L, Sources |Z slot.c,
interrupt.c ZB ML TESVY,

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

[2 Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help 21 %
DPHL PR O Y ERNROBOREE R Pl Rhinna i HX
BREIEZIPP Er TS AR A DNBE DTN

[ Project i~ i Ll | 118 Net MEMCON OEn<O> LOC=T14 : ~

Prajec P Gatalog 113 Net MENCON WEn LOC=P13 ;

> 120 Net MAC INTERRUPT_IN LoC=vi4 ;

B ity 121 Net MAC CSn LOC=41Z ;
e 1Add Software Application Project.. 122 Net BOOT JF LOC=F5S

m‘Default: microblaze_i_bootloop 123 Net FPGJ\.:RESET_EN LOC=E13 :
m‘Default: microblaze_i_xmdstub 124 Net SDRAM FB_clk LOC=E2
= m‘iject: BBoot 125 HNet nLED<O> LOC=T3

Processor: microblaze_i izs

Executable: G " i 127 Net nCODE<O> LOC=J1

iler Options nCoODE<1x> LOC=F2

OUFCES _L = ODE<Z> LOC=ES
Ci¥¥auzakubtsz] 30-2008071 4¥code¥med IMASEN S A2 ODE<3> LOC=R10 ;
suzakulisz! 30-2006071 Mcodeispig Add New File, nsi<0> LOC=D11 ;
n3v<lx LoC=cC11

Crif¥zuzak s aT o Oaes 2
Cr¥¥zuzakuiész 30-2006071 d¥code¥ main.c

Ci¥¥auzaku¥ez] 30-2006071 d¥code¥flashc FIVIE L TA=a—%HL
Headers . . . R

Add Existing Files...Z %R
=] ET SR LT=0
139 HNet SEG<S> LOc=L1
140 Net SEG<6> Loc=cg
141 HNet SEG<T> LOC=D9
142 Net n3EL<O> Loc=K&
143 Net n3EL<1> Loc=K4
144 Net n3EL<Z> Loc=K3 :
145 Net nLE<O> Loc=2411 ;
146 MNet nLE<1> LOC=E11 :

11-46 V— A7 7AL800
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

Select Source/Header File to Add to Project

I LMIBPTD: | ) cade Y e @
L flash.c
BB '

FAD bk

T4 A

i :I'flqﬂ “Interrupt.c”, "slot.c”%

< B
74 Fpk-4 :
s et q"slot.c" “interruptc”_J j Fiete (00 |
v JLOFEER T | Sources e | i)

11-47 Y — A7 7 A LR

Applications ® Sources A 27Vv 7L, A==2—0 Add Existing Files...Z##{R L, Headers (T slot.h,
interrupt.h ZEBML TS0,

= Xilinx Platform Studio — C:fsuzakufsz120 - f{data/xps projucf) - [xps projucf] |..' ||.|:||r$_<
3 Eile Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =& X
NP EHL: M ey EENRIE DR S i@ AR & i iR X
FRIEEILPRL EE 22 ARANIHBE OO
jec X 115 Net HMEMCON OEn<O> LoC=T14 ; -~
Project |P.pp|icati0n3 |1p Catalog 119 MNet MEMCON WEn LOC=F13 ;
. 120 Net HMAC INTERRUFT IN LoCc=vig ;
Si{IETE (AE(EE 121 Met MAC CSn B LOC=41Z
|eAdd Software Application Project.. 122  Net BOOT JF LOC=FS
mDefault: microblaze_i_ bootloop 123 Net FPGJL_RESET EN LOC=E13
mDefault: microblaze_i_xmdztub 124 HNet SDREﬁ_FB_cIk LOC=E2
= umject: EBoot 125 MNet nLED<O> LOC=T3
Processor: microblaze i 1za
Executable: C¥suzaku¥sz130-2006071 4¥microblaze_i¥ 127 Net nCODE<O> Loc=J1
Gompiler Options 128 Net nCODE<1x LOC=F3
& Source 129 Net nCODE<Z> LOC=E3
£ 130 Net nCODE<3> LoC=4a10 ;
codetmediumh 131 Net n3W<Or LOC=D11 ;
code¥memmaph 132 Net n3l<lr Loc=c1l ;
codedepih 133 Net nSU<z> LOC=F11 ;
codeterech 134 Net SEG<O> LOC=LS
codetversionh 135 Net SEG<lr LOC=LG
codesflashh 136 Net SEG<Z> LOC=L4
code¥microblazeh 137 MNet 3EG<3» LoCc=L3
oladsaumernc b 136 Net 3EG<4r LoC=Lz
code¥slath 120 tlar SESof LOC=L1
code¥interrupth slot.h, interrupt.h B/ poc=cs
LOZ=D%9
LOC=K&
143 Met n3EL<1l> LOC=K4
144 Met n3EL<Z> LOC=E3
145 Met nLE<O» LOC=411 ;
146 Met nLE<1» LOC=E11
147 Met nLE<Z» LOC=F12
148 Met nLE<3» LOC=E12
149
150 v
< | >

11-48 ~y & 77 A /LB
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SUZAKU STARTER KIT GUIDE (FPGA) *xrvt~> > ®Da7% CPU THIEHT5

11.4.7.3. main.c Y—X 31— FiEE
Applications #7 %2717 L TL7ZEW, Project:BBoot @ Sources ® main.c 24 7 /L7Uy 7 L TN TLES
VY, main.c L BBoot [Z ARy hOMEREZ B INL £7,

5] 11-6 H/EIP =27 (main.c)

#include <ctype.h>
#include <xuartlite_Il.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(Vv) (*(volatile unsigned long *)(LED_REGISTER_BASEADDR) = (v)
#define LED_ON (0)
#define LED_OFF (1)

#define MAX_BUFFER_SIZE (128)

#ifdef XPAR_SPI_FLASH_BASEADDR

#define BOOTLOADER_OFFSET_SPI (0x00100000)

#else

#define FLASH_4MiB (0x16)

#define FLASH_8MIiB (0x17)

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

#endif

//HPEE

int main(void)

{
unsigned int bootloader_offset;
char key;
LED_GPIO(LED_OFF);

#ifdef _ PPC___
XCache_DisableDCache();
XCache_DisableICache();
XCache_InvalidateIlCache();
busy_wait(1000000);

#endif

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

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

CZEIAARTINIRNG S Z
/* busy loop to wait getting a char 'z' or 'Z' */ DRMLELRNE, FTm—
4 Hermit 23 <IZEEILTL
//)busy_wait(150000000); 5
//|if (XUartLite_mIsReceiveEmpty(XPAR_CONSOLE_UART_BASEADDR) ||
// ((key = get_char()) '= 0 && key = 'z' && key !="'Z"))
// second_bootloader(bootloader_offset);
interrupt_init(); //EIYAAHEFA]

/* 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(); //EVA#AEIE

second_bootloader(bootloader_offset);
break;

case 's':

case 'S":

interrupt_clean(); //EVA#AEIE

#ifndef XPAR_SPI_FLASH_BASEADDR
myprint("Erasing Flash...");
flash_erase(bootloader_offset);
myprint("Done¥r¥n");

#endif
myprint("Start sending S-Record!!¥r¥n");
download();
break;

4 case 't': N\
case 'T'":
interrupt_clean(); //&1YiA# 51
myprint("busy loop type slot-machine¥r¥n"); B TR AN SIT
while(1){ EY— =7 TARY R
busy_wait(700000); T
slot();

- } J
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default:

myprint("Invalid selection.¥r¥n");
case 'z":
case 'Z":

clear_rx_fifo();

break;

¥

b
halt:
myprint("Halting...¥r¥n");
return 0O;

by

1.48. 7)) r—Sa VER

mian.c DFREN K75, [Software]—[Build All User Applications]é ZIUy 71T
T, I ATREEISI, £V T =T TV —arOTar T s ) —AOBR E D
FIAFNET, =T—2T 1R executable.elf 23K EA30ET,

11.49. AT S L7 74 IWVERK
IN—RY T T2 bit 77 AN DN T T =T EXALET,
[Device Configuration]—[Update Bitstream]#ita21s 7L CL7ZEWN, bit 77 A LD
ENFT, TN TELHREIEWEEIEL TH O [Update Bitstream]Z 27Uy 7L TLEEW,
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11.410. 3> 74X l—>3 Y
JP1,JP2 %> a—hL, JTAG Oaxr &&=k L, V7 N — 7 )V a &R L TR L

TLIEZEW, YT NVEE Y 7 =T %5h BT, AC 7474 5V Z# L CERZ AT
TEEVN,

ST IV —T VA

O)lsecceey HFUrm—Rr—7 L4k
lcoco000s>> ~vssss0os
P—

JP1,JP2 *5—Fh

O

©0000o0O00|lCO

RIRBRA

(Oa@@@. |

(|

11-49 VL /DR EEE

[Device Configuration]—[Download Bitstreaml@a% 727 LCLE S, /3y FE—RD iIMPACT % L
TFPGA IZbit 77ANmar 7 4¥Fal—arSnEd,

11.5. RAOvY FY P UERK
PLETARY b~ DB T !
11.51. RAvw b UENMERERR

Zry MBI IAZE— R TEIZE T, & fillo TEIZ 2R L THTEEN,
THROIHNZRKRSINDHDOT, T ML TTESN,
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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

11-50 Ay b~ EZ T 1

Ay e PV — LT B — R TEIXET, Any Nt filto TEIE 2D D THTTEE,

Ay by OEIEIZITEEAEEDVIIHY EFEADNRKEIENN—DOHVET, SXFEEFTIII T vary
— IV THR— ANEZITFT TCOELLED, 2T 7272 T D EEWET, BVIAL TIEFRIRFIZFEATL TEE D
VEEZATOZENTEE T, FIVIABLDIMEZ D&, TELEHEDIENE Y — L — T~ BT X £,

HESNELS &
IER = 6T

S 2DLIE—#EICT L ROy FOEEEAKESD 0—1—2 tFEbLT &,
S 1DOHTE, FRENRRIET HTET A 2 bLED HFDEEASELSESD
DEEAILEFES

11-51 Ay k< 58K
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CpPU

11.6.

EDK
CPU
"interrupt.c" "slot.c"
2
. <
' [0
S7310

IP Catalog Debug - opb_mdm OPB

w Kiling Platiorm Studio = G fourakels2130 = [Systes Azscembly Veewl ]

[ File [dit Wiew [Projpct Hwdesre Gofowsre Device Gondigwration [ebug Sipulstion Window BHel
BEODORNIDAHBL Do Y HRMENEDR MR D= NS
i EE: Bz

i~ Filters
I Gokee_ [ st g el o e Al el ) esin Fiws |
FMMN Rma Blug Conreclon | P Type IF Vergwr:
e BB B 5 s microblace | microbisse 400k
Mame = [ | !L B e ol 1 ol 110
= 1 1
) M:q.m At 100 | o sd bl a -
= B aopk s00 0 Gl 00 1005
& syilend_mic_pd 140 | G cwekam controlie wch oph_sdeam 1008
& sspilerd e o5 100a - & e sbalile 100
& pilard_pmic o5 160k T @ Prvsien time g tomer 100k
& chipsoope e 1008 \DUEL L ] b beam_if
# chgruage_gan 104 "_'_"‘:_ o ks e am ]
# chgrrage i 100 . - ey ok, e o
# chyage i 1004 ¥ i e
S 10 e e
# chgscogs oot ke 1014 ® & e g ey AT B
e —— 100a * ok uarllits 1,00k
& chgraage vm 10 i opky_mefm 200
T —T— buabos  100a
= OMA L T —— whil b gkt 100s
5 Cumnrsd Purges 1 & sadom 14 sl dommodds 10
& Iiterrupt Congenl s wgmdcm sdram fb dicm_machule 100
i Memory Block o ~rutil bus_spht 0 util bus_geke 1.00s
 Memory Coraller g 5 agwregnl el 0 regal gt 10
P ¥ | [ System Aasesily Vel

11-52 opb-mdm

Project File MHS File: xps_mhs

opb_mdm  MicroBlaze

microblaze opb_mdm
11-7 microblaze opb_mdm

BEGIN microblaze
PARAMETER INSTANCE = microblaze i
PARAMETER HW_VER = 4.00.b
PARAMETER C_USE_FPU = 0
PARAMETER C_USE_BARREL = 1
PARAMETER C_DEBUG_ENABLED = 1 #
PARAMETER C_NUMBER_OF PC BRK = 2 # 2 ( 8 )
PARAMETER C_FSL_LINKS = 0 #0
PARAMETER C_FSL_DATA SIZE = 32 #32
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#

PORT DBG_CAPTURE = DBG_CAPTURE_s #MDM
PORT DBG_CLK = DBG_CLK_s

PORT DBG_REG_EN = DBG_REG_EN_s

PORT DBG_TDI = DBG_TDI_s

PORT DBG_TDO = DBG_TDO_s

PORT DBG_UPDATE = DBG_UPDATE_s
e AT T

BEGIN opb_mdm

PARAMETER INSTANCE = opb_mdm_O

PARAMETER HW_VER = 2.00.a

BUS_INTERFACE SOPB = d_opb_v20 #OPB

PARAMETER C_MB_DBG_PORTS = 1 # 1

PARAMETER C_BASEADDR = OxXFFFFEOOO #
PARAMETER C_HIGHADDR = OXFFFFEOFF

PORT DBG_CAPTURE_O = DBG_CAPTURE_s  #MicroBlaze
PORT DBG_CLK_0 = DBG_CLK_s

PORT DBG_REG_EN O = DBG_REG_EN_s

PORT DBG_TDI_O = DBG_TDI_s

PORT DBG_TDO_O

DBG_TDO_s

PORT DBG_UPDATE_O = DBG_UPDATE_s

END

11.6.2.
Applications
Debug and Optimization

[Project: BBoot] - [Compiler Option]
[Generate Debug Symbols] [Create Symbols for Debugging]

[OK]

% Set Gompiler Options

Compiler Tools:

Environment

)} | Pathz and Optionz

O

Cptimization Parameters

Dptimization Level |Medium -0 vl

B T

(
(#) Create Symbols for Debueging e optig
() Greate oym

Mote: If bath optimization level and debue option are set, the information
may not correlate to source code,

Uze Global Pointer Optimization

Generate Debug Symbals

Teembly —gstabs option)

‘ 0K Cancel

11-53
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[Debug] — [XMD Debug Options]

[Connection Type] [Hartware] [JTAG Cable Typel [Auto] [Auto Discover JTAG Chain
Definition] [JTAG Cable Typel
[Save]

= XMD Debue Options

Proceszor: microblaze_i Architecture: MicroBlaze

Connection Type
() Simulator (%) Hardware Stub
On-Chip Hardware debueging using OFB_MDM peripheral over JTAG cable

Wirtual plattarm

JTAG Properties | fdvanced Options

JTAG Cable

Type: |P|utc- “ Frequency: l:l

futo-Discover JTAG Chain Definition

Uze | Mo, | Device Mame 1D Ciode IR Leneth ‘

fdd dewvice Delete device

11-54
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[Device Configuration] - [Update Bitstream]it
S7130

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:XFflow - Program par returned error code 31. Aborting flow execution...

MHS SPI_SCK "SIGIS = CLK"

PORT SPI_SCK = SP1_SCK, DIR = 10, SIGIS = CLK
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11.6.3. XMD
XMD (MicroBlaze  PowerPC) PC
XMD TCP
PC
SUZAKU
FPGA
S XMD
DB TCP/IP JTAG
MDM
11-55 XMD
[Device Configuration] - [Download Bitstream] e FPGA
[Debug] - [Launch XMD...]@
11-8 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(1) : microblaze_i
Address Map for Processor microblaze i

(0x00000000-0x00001FFF) d_Imb_bram_if _cntlr d_Imb_vi10
(0x00000000-0x00001FFF) i_Imb_bram_if _cntlr i_Imb_v10
(0x80000000-0x81FFFFFF) sdram_controller d_opb_v20

(0x80000000-0x81FFFFFF)
(0x80000000-0x81FFFFFF)
(0xFF000000-0xFFOO01FF)

sdram_controller microblaze_IXCL
sdram_controller microblaze DXCL
spi_flash d_opb_v20

(OxFFe00000-0xFFeOFFFf)
(OXFFFFL000-0xFFFFLOFF)
(OXFFFF2000-0xFFFF20FF)

system_memcon d_opb_v20
system_timer d_opb_v20
console_uart d_opb_v20

(OXFFFF3000-0xFFFF30FF)
(OxFFFFa000-0xFFFFalff)
(OxFFFFa200-0xFFFFa3ff)
(OxFFFFa600-0xFFFFa6ff)
(OXFFFFA000-OxFFFFALFF)
(OxFFFFe000-0xFFFFe0fF)

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 =
ECP base address = 0778h.
Cable connection established.

7.0.0.0. LPT base address = 0378h.
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CPU

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. ... ... 4.00.b
No of PC Breakpoints..._._.._._._._._.._.. 2

No of Read Addr/Data Watchpoints...O

No of Write Addr/Data Watchpoints..O

Instruction Cache Support.......... on
Instruction Cache Base Address..... 0x80000000
Instruction Cache High Address..... OXB1FFFfff
Data Cache Support......... ... ..... on
Data Cache Base Address............ 0x80000000
Data Cache High Address............ OXB1FFFfFff
Exceptions Support......_ ... ....... off
FPU Support....... .o cccoeaaoaan. off
FSL DCache Support..._._._ . ... ... _.... on
FSL 1Cache 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] 3
[OK]

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

11-56
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CPU

[Run] - [Run] main Break
LED_GPIO(LED_OFF)

main.c — Source Window

Fil=  Bun  Miew Control Preferences  Help
FPHTOD VE S8 0 M-HBE Find = = =
main.c v main - SOURCE -
128 static void clear_rx_fifolvaid) -l
- 129
- 130 AlartLite_mSetCont rolReg (XPAR_CONSOLE_UART_BASEADDR, XUL_CR_FIFO_R¥_RESET)
- 13 | #artLite_mSetCont rolReg (¥XPAR_CONSOLE_UART_BASEADDR, 07;
132
133
134 int main(void)
- 185 {
136 ursigred int boot lcader_of fset;
137 char kew;
138 #ifdef WPAR_SPI_FLASH BASEADDR
139 int Ji,sum;
140 fendif
141
= 142 LED GPIO(LED_OFF);
143
144 #ifdef _PPC_
145 ¥Cache DisablelCache();
146 #Cache DisablelCache(); .|
147 #Cache_Irval idatelCache();
148 busy_wait (1000000} ;
149 Hendif
150
151 it (zet_boot lcader_offzet (boot lcader_offzet) < 0)
152 zoto halt;
153
154 if (i=_autohoot_mode())
- 155 second_boot |oader(boot loader_offset);
156 ~|
| |
|Program stopped at line 142 (a2l 142

11-57main  Break

11.6.5.
[View] - [Breakpoints] Breakpoint "main" "exit"
Breakpoint Breakpoint [Global] - [Remove All]
Breakpoint
MicroBlaze 0x10 PowerPC 0xFFF0500 Breakpoint
XMD

11-9 Breakpoint (SZ010, SZ030, SZ130

)

XMD% bps 0x10 hw

11-10 Breakpoint (8Z310 )

XMD% bps OxXFFFFO500 hw
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[Continue] 0x10 Break
[Stepl
Source Windaw
Bilt Bum few Comiol Prelemces  Helbp
]"l‘l*'i} W & %858 .08 Find o e ul
[ = [vecter_internet = KEEEMELY v
: 010 < vector_internetss  brai 403 A 0x1000 <_interruet_handler?
MicroBlaze
0x10
0 10 FPGA BRAM
MicroBlaze
__interrupt_handler( )
Frogram i suming Q=10 0
11-58 0x10  Break
[Step]
microblaee_wmterrupt_handler.c - Souree Window
Bl Gn Uaw [orwol Prelosmoes el __interrupt_handler( ) MicroBlaze
r e 2A@S 818 Find: # & || PORT INTERRUPT
nicrobla "rt'érru‘-:l, |_internpt_handler | SORE 7 (SUZAKU OPB-INTC)
gg : _— = (XIntc_DeviceInterruptHandler() )
B
B4 & @retum
L
Tl & More,
;; : — EDK SoftWare Platfom Setting
E ' Interruput Handlers
Th & Mores,
Tt
77 Arrtor e e O O e e e OPB-INTC "Default Handler"

T8 waid _inter et _Pandler(vaid)
T
20 % Thee comoi ler svves all velatiles and the NSR 2/
&
]
2
e R R R R R R R R R R AR REEEARARREEREARARRERREARSEE RN
2 Sk

7 r

A% Thie compi ler restores al | wolatiles and MR, and returre from infernot o7 =

|

[Preeram = rermme. 011103

11-59 __interrupt_handler()

Break
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CpPU

[Step]

Source Window

o DB Vew Dl Bnfewcen He XIntc_DeviceInterruptHandler( )
0 e 2482818 Find e = | | OPB-INTC PORT Intr
frinte_l.c | [Rlrte Devicelnternethardler = SARE -
142 * =
14 oo T e T oo
144 \[-vid Klirte_DevicelnterretHardler (void 0eviceld)
= 145
146 Huirt 32 IntrStatus:
- 147 Kairk32 Intrdask = 1;
148 int Intriumber:
144 ¥lrtc_Config #CfaPtr;
g o T OPB-SIL00 "Default Handler"
151 S¥ 3t the configuration data using the device [D & J timer interrupt handler
1593
154 /% (et the internpts that are waiting to be sarviced ¥/ :
155 IntrStatus = Xintc_set Int rStatus(Cf Pt r->BaseAddress): EDK SoftWare Platfom Setting
156 Interruput Handlers
157 /¥ Zarvice each interret that is active and erabled by checking sach
158 * bit in the rezister from LS8 to M3 which corresconds to an internet
199 * inteut sismal
180 ¥
161 for (Intrbumber = 03 Intrbomber © NPERTNTC_MAN N INTR_ IMPLUTS;
162 el Phumber++)
1873 [ =l
[Frogram stopped m e 152 0x10f8) 152

11-60 XIntc_DeviceInterruptHandlex(

intereuple — Source Window
File Pun \iew Contral Prefereeces  Heb
% FOED My £5%8 28 -08 Find: s e e
[internet.c = [timer_internet_handler = SIRE -

22 felse =)

23 Hinclude “epb gi 100 R"

24 Hendif

20

i i:nt timer_interrupt _hardler(void ® baseaddr_n)

0

28 wrsigned int csr;

]

30 Hairt 3 Intritatus;

N L
- 33 slat();
- M OPE_SILO0_mifr it efley (XPAR_OPE_SILOO_0_BASEADDR. OPE_S1L00_ INTR_TSA_OFFSET, |
- 3%}

36

n

38 static void Nul IHardler(void #atafir)

3 [

40}

41

A7 et iedssmet eadfoeid) ;I
1 | i
[Program stopoed ot fne 2 Oxc?8 32

11-61 timer_interrupt_handler()

) Break

interrupt.c
( slot.c )

Break

227




SUZAKU STARTER KIT GUIDE (FPGA) CPU

11.6.6. slot.c

slot.c

[View] - [Loval Variables]
[View] — [Stack]
[View]

slot.c

Source Wndom

B B e Gowmsl Petwscss leb

PR IR Aleim: e

zlot.¢ | falot - SIRE v
107 int slot (vaid) =

108 4 static ol init = 0;

1o static uf schedule = 0;

m static ¥ se_status » 0}

1z static of slot_status = SLOT_READY:;

N3 A static uf segl_status = 02 20 wrpushed, 10 pughed 1

14 static ¥ sesl status ® 7: A0 urpushed, 1 pushed

15 static of sagl_val[SEGT_NM] = [3.2.1):

111 int i

17

18 schedulers:

[E]

il sa_stabus = clear_switchodhatbering():

121

122 smitch (slot_status) {

173 carse SLOT_REAIR

124 f (mad_romber_poshed_switckes{on status) > 1) -

1% slot_status = SLOT_RLM:

15 break:

127 cxse SLOT_RIN:

138 7 nit ¥ 1;
- 1M Folow wbatere =z N =
|Proweam shopped ot lire 110 Oeddc 108

11-62slot() Break

Local Yariables _ E | §| |-_”E|E|
Wariable nan
Mame Wa e | = _interru?t_handler
e PR i(htc_[.]e:lceInIe;ruz’THandler
sn_status 0y’ S;:fr_m errupt_handler
slot_status 0¥’
ses/ status [ ¥a
Elses! val ug [37:
0 3 Y0037
1 2 Y002’
Z 1 "¥001°
i 0
res_sw 0¥’
i 0
11-63
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12. CAHTZEEOO>THELS

BRI EL TEETEVIIDERBALET,

121. EDKZ ISE DY TED a—)L & LTHRARAD

ZZTIZEDK % ISE OH 72—/ LU CHiATe FIEZHAL £,

SUZAKU (% EDK 721 TSN T ET, EDK 20 TIEEL THL RV OTT R, )
EDK 720 LT 58, HATEN-aDy 22BN D, EDK IC3AiAD 5L ISE
LT HIENTFEEA, B0uly7OIENcayy 7 BIMHOFRE T 74V (mpd
T7A), pao 7 7AW EZENIRTIURNNT 720 o720 Xilink OmA AN D~ EST
WA RIZ B -2 LET, EDK 15 AAD AL TRIHE, MAIAILST EDK
LUV AT MIHDDTT N, & mifTd,

EDK » ISE 115 C5Y. EDK THSUE St %o bR ISE TH7EVa N\ J
— VLU CHAIAFHDLIENTEE T, ZOMGELF 21X, EDK T GPIO X°ffiHi7: OPB AL ¥ —7 = — A2 )%
FAEL X, EDK ® External % /ET5ZL T, ISE TINODEBEZY T EY 22—/ D A EL TITEYDHR 2
2EH12720)  ISE TIEVZ AT A Ou w7 ~F B AT 2 LW TEET,

EBIT, B 0uPl v DIRIIERNH-T254E . B3 70—d ISE OA&EFEITI 51500 TTen T, au 3 ()L
RF 2 S A2 ENTEET, 72, ISE 1T, BEERY — Lok — v AL TRy — L 7gE GUI ©
RETDHIENTE NIRRT NTT,

ISE & EDK Z#EE S 51203,

1. EDK»5 ISE o7 ny =74k S ¥ 5(EDK T Export to Project Navigator % %179°%)

2. ISE |(Z EDK ZHiAde

D2EINHVET, 1 DFEFTAE YR =SR2 o TERDT, 22T, 2.0"ISE (2 EDK ZHviAte )5
E"EFRITLET,

2006 4 4 HLLHTD SUZAKU (X EDK % ISE OV 7 £V 2— /L L Tat A TRy = 7 M Bl TV E
L7, 20 2 DHFIEICEY, EDK 721 TREEES TS SUZAKU o7'my =7, D EDK % ISE 0% 7€
2= /LEUCRAIANTET B 2 I MOV NR DT LN TEET,
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12.1.1. EDK TH%

FELT SUZAKU OF 74/ h0 EDK O7' 0y =7 ISE IZHVALET,

ft)& CD-ROM ’¥suzaku¥fpga_ proj¥x.x¥sz***¥sz***-xxxxxxxx.zip &/ N—R T A AZIZREL TS0,

WY RAR DT HNEEEY TN Z O T, AL EDK 74V ¥ zat’—L TS, 22T
13" Ci¥suzaku¥suzaku-ise¥sz***-xxxxxxxx’ &L CIEEEZHED F T,

”C¥suzaku¥suzaku-ise¥sz***-xxxxxxxx” O H D”xps_proj.xmp”&H 7 /7w 7 LU TRIWTLTZEW,

Xilinx Platform Studio 23{Z#)L, SUZAKU OF 74+ /LB & ET,

ISE/EDK 7% 8.1i 4. [Project]—=[Project Options...]%2V >~ Hierarchy and Flow %7 %2> 71T
TEW,

x Rilinx Platform Studio — G:¥suzaku¥sz130 - [System Assembly Viewl ] ‘T”E|[§|

[Th File  Edit Wiew W& Hardware Software Device Configuration Debug  Simulation Window Help [=I[F]
QYPRMARAMEBDR::HES P EWS
G 22 0[5 3 g0 Generate and View Block Diseram
I =R TETN: [ Generate and View Desien Report @ Filters
IF Gatalog | Proje ) Rescen User Repostoriss oLL © (%) Bug Interface () Parts (O F\df:lresses e Corinection F\Itérs
Platfarm B Launch DK Shell. ; hBﬂ hBII HName : Bus Gannection IE Tvpe IP Version
=-Project Files Customize Euttans.. @ microhlaze_i mictohlaze 4000
MHS File: xp = . el <»d_opb_v20 opb_+20 110e
MSS File: xps @ Clean All Generated Files @ik Imb_v10 100
LUSF File: dat [£] Terminate Running Process T @-@d_mb_y10 Imb 10 1.00.a
iMPACT Conm N <@opb_gillo_0 opb_zil00 10a
Implementatil 25 Export to Project Navigator <@sdram_cantroller mch_opb_sdram  1.00.a
Bitesn Optior se¢ Import from Project Navigator Poonzole_uart opb_uartlite 100b
=-Project Options <>zystem timer opb_timer 1.00k
Device: xc3s1200efes20-4 <@d_Imb_bram_if_cntl Imb_bram_if_crtl 1.000
Metlist: Toplevel s@i_mb_bram_if cntlr Imb_bram_if cntlr 1.000
Implementation: XPS aystem_intc aph_intc 100
HDL: WHDL @aystem_memoon opb_eme 2.00.a
Sim Model: BEHAVIORAL <»opb_gpio 0 opb_gpia b
=-Reference Files <@=piflash oph_=pi 100e
Log Files P lzd_epio opb_epio 3mhb
Swnthesiz Report Files seopb_uartlite 0 apb_uartlite 1.00k
«@bram_block 0 bram_block 100.a
~»memcon_bus_split util_buz_split 1.00.a
serdom_14_multi dom_module 1.00.a
«@dcm_zdram_fb dem_module 100.a
<@util bus_split 0 util_buz_split 1.00.a
~e@reset_cont 0 reset_cont 1.00.a
< ¥ || [0 System Azzembly Viewl

< | ¥
Cutput Warnings Errors

Configure Project Specific Options )

12-1 EDK SUZAKU D7 74/ k
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[Processor Designisa *++** ]&. [Use Project Navigator «««-- D2 2%F 7L TLTEEW,

~ Project Options

Device and Repository | Hierarchy and Flow | HOL and Simulation

frocessor Desien iz a sub—module (Uncheck for top-level?

Top level ingtance name |system_i

Svnthesziz Tool for Non-Filin: IPg
| Synthesize with Hilire X5T v

ze Project Mavigator Implementation Flow (OSE Flow instead of XPS)

[] Add Modules to Existing ISE file

I5E File [D¥work¥20060816¥prajnaviieps projise |

| 0K | ’ Cancel l

12-2 ISE/EDKS8.1i DG4 T a 3&E

[Hardwarel—[Generate Netlist] 8% 270271, ok ARAER LTS,
Sy N AR T 5L, "C¥suzaku¥suzaku-ise¥sz***-xxxxxxxx¥hdl”|Z xps_proj_stub.vhd £\ )7 7A
VDR BV ET,
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12.1.2. EDK h\ 5 ISE ~$1T
Z® xps_proj_stub.vhd %"C:¥suzaku¥suzaku-ise"DH |3t —L TESW, ZOFE, ZOA4FIOEEZ DL
IV DHNDT, 774V DA% top.vhd IZEELTZE, (bHAAZEZRSTHRWWTT, )

8% C-¥suzaku¥suzaku—ise¥sz130-20061114%hdl =3
FPALE REE FTW BRCANE U-LD ALTHE o
Q- © 3 L#r o [Er
FELAD) () Otfsuzakubisuzaku-ise¥sz1 30-20061114%hd] v| ] 8
b X EZE + A

= ) suzaku-ize A :_ﬁ]memcon_bus_spIit_wrapper.vhd 2

= I =2130-20061114 Emicroblaze_i_wrapper.vhd 24

C3) _=ps Eopb_gpio_ﬂ_wrapper.vhd 1]

[5) code Eopb_gpioj _wrapper.vhd 5

) data Ereset_cont_ﬂ_wrapper.vhd 2

[C5) default bit file :_ﬁ]sdram_controIIer_wrapper.vhd 13

) ete @spi_flash_wrapper.vhd 7

= 9 hdl Esystem_intc_wrapper.vhd 4

[ elaborate Esystem_memcon_wrapper.vhd g

() imple mentation 0 Esystem_timer_wrapper.vhd 4

[C3) microblaze_i :_ﬁ]util_bus_split_D_wrapper.vhd 2

IC3) peores :_ﬁ]xpspmj.vhd G
o [iﬁl synthesis v Em o X 5 \z

< | ¥ < >

06 " -¥cuzaku¥conzaku—ica

xps_proj_stub.vhd Z2t—L T4 Hii% top.vhd (24 &
Q= - © F POur iz @
PELAD |la C¥suzaku¥suzaku-iss / v| 128

I X EE 1 7
= 29 suzaku-ise A [D)=2130-20061
= |23 ==2130-20061114 ﬁ topvhd 5 kH

) _xps
) code
) data
[C5) default bit file
) ete
= ) bl
() elaborate
[C3) implementation
[ microblaze_i
[5) prores
. @ synthesis v
< | > < | >

12-3 xps_proj_stub.vhd Z=at’—
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12.1.3. ISE TE%
Project Navigator ZE#)L T7Z&W, [File]—[New Project]Z 27V 7L T7ZEW,

No flow available.

12-4 Project Navigator L#)

New Project Wizard 3 E ~r&HE 9, [Project Location] D[...1% 27V 7L, 707 DT (L I )" A% g
ELET, 22 TlE C'¥suzaku¥suzakutise L7220 FE T, [Project NamellZ 7mY =/ Mia AJJLET, top &
AJJL. [Top-Level Source Typel S[HDL] 72> TWAZEEFERRL ., [Next] 227Uy 7L TLEEWN,

E Mew Project Wizard — Create Hew Project

Enter a Mame and Location for the Project

Project Mame: Project Location
I |top \ G|O:¥Suzaku¥suzaku—ise| : | E
e

T AV TN RAEFRE

Select the Tvpe of Top-Level Source for the Project

Top-Level Source Type:
HEOL v
T8
S

—
<. Back < i Mext » i)[ Cancel ]

12-5 Fay =V O FHERK
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SUZAKU (ZHEZESI TS FPGA T A AERIRL £77, B0 SUZAKU ORIA D EIZL, [Next] 22
Yo 71 T< téb o
e SZ010 | 7030 | S7130 | 7310
Product Category All
Family Spartan3 Spartan3E Virtex2P
Device X(C35400 | XC351000 XC3S1200E | XC2VP4
Package FT256 FG320 FG256
Speed —4 —5
Synthesis Tool XST(VHDL/Verilog)
Simulator ISE Simulator(VHDL/Verilog)

E Mew Froject Wizard — Dexice Properties

Gelect the Device and Deszign Flow for the Project

Property Mame Walue |
Product Category all L
Family Spartandk L"
Device HCEE1200E T ISAADER v
Packaege F&320 W
Speed -4 L
Top-Level Source Tvpe HOL

Synthesis Tool ST (vHDL/ Verilog) THAL T DR

Simulatar ISE Simulator OWHOL erilog) w

Enable Enhanced Design Summary
Enable Mezzage Filtering ]
Dizplay Incremental Mescages FI

e —

| < Back g Mext = 3 Cancel

12-6 T /3AADER(SZ130 DHE)

BITREOLEFEL72WO T, [Next], [FinishlZ 27V 2L 74P —RE& T LTLEEN,

top.vhd & xps_proj.xmd & xps_proj.ucf # 72y =7 MIIEMLET, [Project]—[Add Sourcelz2Uv7LT>7
7 ANVEBILTLIZE, xps_proj.xmd (3”C¥suzaku¥suzaku-ise¥sz***-xxxxxxxx”? T (Z xps_proj.ucf %
”C'¥suzaku¥suzaku-ise¥sz***-xxxxxxxx¥data”® FZHVET,

xps_proj_stub X7 NIV LU THRWTLIESW, T4 7 ZVDBMEITWET, o, D LoD S350 O T,
STRUCTURE t72> TS 7 —%77F ¥4 % IMP (ZZFE L2 &), xps_proj_stub E72> TS T 47+
2% top ICEELET (B EHD, (FATZVOBEMIMNEATT, LRTOEFIIMNAETIEHIETA, . )

BN TEI=H([File] = [Savel 7V L, AL TIZEY,
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EE Xilinx - ISE - G:¥suzaku¥suzaku—ise¥top.ise — [top.vhd]
%, File Edit Wiew Project Source Process Window Help =& X]
DAHS LiXpEX vwa RiPLPKES R (ADBID:AR iMEl__ ~:Q
iFEd MUALNIQOIE=E T2 52 4% %% 0K

Sou 1 e e
Sources for: | Synthesis/Implementation & ---top.vhd
(=top O
= £ %c3s1200e-4f2320 4 library IEEE;
] use - IEEE.STD_LOGIC_1164.ALL:
5] use IEEE.3TD_LOGIC_ARITH.ALL:
7 use - IEEE.STD LOGIC UN3IGHED.ALL:
Expsproj.ucf G/ suzakusuzaku-ise /5213 5 - - L
=] libhrary - UNISIM:
10 use -UNISIM.VCOMPCONENTS ., ALL;
11
1z entity - -top-is
13 ceport- |
14 coocelk in-:cin-std logic:
15 co8YS_Rst:-in-std logic;
< | » 16 + - -SDRAM CASn-:-out-std logic:
_ i 17 c- - -5DRAM CASn Zo-:.out.ostd logic:
i D | g Snapshots | [y Libraries 18 - -SDRAM WEn-:-out -std logic:
15 - SDRAM WEn Zo-:-out-std logic;
20 -- - -3DRAM DQN-:-out.std logic wvector(0-to-3):
Fogssses 21 - -SDRAM Clk-:-out-std logic:
[  Add Existing Source 2z - -SDRAM Clk 2Zo-:-out-std logic:
[ Create New Source 23 +- - -SDRAM RASn-:-out-std logic:
& View Design Summary Z4 - -3DRAM RiS%n Zo-: out-std logic;
ﬁ' Dezign Litilities Z5 +- - -3DRAM ADE-:-out-std logic vectori0-to-11):
y User Coretraints Z6 -+ - -3DRLM ADE Zo-:-out -std_logic_lvectc\r {@-to-11);
F)  Synthesize - ¥ST L 27 -+ - -3DRLM Banklddr-:-out -std_loglc_xlrectc-r (0-to-1):
Imol + Desi 28 -+ - -3DRAM Bankdddr Zo-: out-std logic wvector(0-to-1):
T2 mplement UEzien ) ) 29 <. -3DRAM DQ-: inout-std logic wector(0-to-31);
E-8) Generate Programming File Y| 30 .. SDRAM FB clk :-in-std logic:
library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
’
use IEEE. STD_LOGIC_ARITH .ALL;
use IEEE. STD_LOGIC_UNSIGNED .ALL;
\
library UNISIM;
use UNISIM.VCOMPONENTS.ALL;
entity top is TAT ZV%EN
port (
il
)
end top;

architecture IMP of top is
component xps_proj is
port (
—— il
)
end component;
begin
Xps _proj i : xXps_proj
port map (
—— i
)7

end architecture IMP;

12-7 V—2a—KAS
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Generate Programming File 24 7 V27V 7L T FEW, Y7 =T &5 E720 bit 77 AV ERRSIVET,

Update Bitstream with Processor Data 4% 7 /L7y 7L T FSW, /N—R7 7 CToLo7 bit 77A/LDH
\ZT Vo —ar e EEIALET, top_download.bit 23Hi sk B30 E,

SZ310 7' vy =7 ISE 8.11 TE->TWAEE | N—RU =7 T/ bit 77 ANVOHIZT IV r—ar
MBI FEEZIAEN T, top_download.bit BNEDHALAEMINRNZERHVET, I~ R ar T NEETLH BT,
"C:¥suzaku¥suzaku-ise"lZBEIL . UL F O~ R THTZIZ bit 7 7 AV A4 L TLEEW,

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

-bd sz310-XxXXXXXXX¥ppc405 i¥code¥executable.elf
tag bram -o b top new.bit

iIMPACT #1375 _EIF, top_download.bit(top_new.bit)Z EXiAA TEEV, SUZAKU OF 74 /LR EXIA
FET,

EDK T External D15 S & BMEIBRL7=5A1E. X NARAERLUIE L, Fi7oi2A RSz
xps_proj_stub.vhd #£ %2, top.vhd @ xps_proj @ component & =B, FDA L AKX AZEF 2N
ZTCLIEENY,
ISE 3=/ 3 A/VENC EDK IZZEE B2V ERE L ET, EDK T mhs 77 A/LX° mss 77 A/, Y7 NI =T %
EHELI-HA . BBy 7R T EDK #8fESE o ~A 2R TLTKET,
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12.2. IP a7 (/\— FiR)
FIFE YT =27 CEBR LAy b~ U OMREEZ N— R = T ICES L Y7 MOEHEEROTIENTEET,
EIIZHHOHEDIFHIN SUZAKU 5LWRY 02 £97, slot.vhd OF HOFBIZLEEAOT, £HRT
E 2 THTEE N, VIMREEIDIT AT 2D T MRIEIEFRICAEVIC > TOVET,

slot. vhd si100h_core. vhd

UM S
F: O—%Ya—KkXAvFD
LSl Sl dily O—%1Ua— KR4 yFOAN (nCODE)

BURs s AA v T Ol MUK LRA vFOAS (S
-
HELEDDIERAKO b1 5
- EEE2115 (etrig

A

A

A

JANSIVAN

A
A

BELEDICH A (nLE)

»

Y

A

74 4> LLEDD
LY MESEH A (nSEL)

v

PUR S t’?’)‘.’/hfﬁo)jﬁi’&ﬁﬁé
SAA B TTHE (seg_in1, seg_in2, seg_in3)

75 A2 MLEDICfEZEH S (SEG)

=‘
<
A

12-8 IP =7 (/N—FhR) OfAE

“C¥suzaku¥sz***-xxxxxxxx & It —L TE DT X—ARL, L ETEE B L TTZE0,
ZZTIX’C¥suzaku¥sz***-h-xxxxxxxx"t L TEEA D F T,

f})& CD-ROM ®”suzaku-starter-kit¥fpga¥opb_silOOh_v1_00_a.zip %/ —RT 4 AZIZRBAL TLZEW,
JEBE# D7 /L4 ”0pb_silO0h_v1_00_a”%”C¥suzaku¥sz***-h-xxxxxxxx¥pcores |2t — L TL7Z&EW,
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ZAIRZEL RS THID

B C:¥suraku¥sz130-h-20060714¥pcores

IrfIE REER FTW BRICADGR

QE@, - @ ljﬁ J,:\J 1= ‘[f“ :'mll»fi" B

W=l AL T

FPLAD |E| Ci¥suzakuizz1 30-h-2006071 4¥poares

T X EE

= 15 =2130-h-20060714
= _xp=
I BBoot
I blkdiagram
I code
I data
I drivers
I ete
3 bl
I implementation
I microblaze_i
Ef&)rcores
|3 opb_sil00h_1_00_a
I3 opb_sil00u_»1_00_a
I projnay
I report
|5 synthesis

w| £ [

opb_=il00h 1 00 4
[Chopb_=il00u_1 00 a

12-9 IP =7 (~N—FRhR) B

”Ci¥suzaku¥szz***-h-xxxxxxxx” D H D’xps_proj.xmp” & BTSN,
IP Catalog @ Project Repository (Z opb_sil0Oh 3% D ZEHEFRL TIZEW,

w Xilinx Platform Studio — C:/suzaku/ez130 - [System Assembly Viewl]

(=1 (X

s@sdram_controller
s@conzole_Lart
pzvztem_timer

Bus Bridee

Clock Gortrol
Communication Hieh-Speed
Gommunication Low-Speed sa»d_|mb_bram_if cntlr

Diebug <Pi_Imb_bram_if cntlr

DMA s@system_intc

General Purposze 10 s@ovetem_memoon

Interrupt Gontral s@»opb_gpio [

Memaory Block s@debug_mdm

Memary Controller s»zpi flash

PCI <@ led_epio

Peripheral Contraller = <@opb_sill0u 0

SOFE d_oph_v20
ﬂ ;Ermect ReposwtorN «abram block 0

opb_zil00h «»memcon_bus_split

oph_gil00u sardom_14_multi

N <@dom_sdram_fb

s@util_bus_split 0

1.00.a
100a

Timer
Ltility

[ File Edit View Project Hardware Software Device Configuration Debug Simulstion Window Help
DA MR DPRARARIMBIR A P iRMe MR EXIBEIEE

OLL ¢ Filters
Praoject | Applications | IP Catalog PMM o @ Bus Interface () Ports (O Addresses | Bje Connection Filters

BB B =
[ T — Name Bus Gornection | Direction TP Type IP “ersion
1= s microblaze i microblaze 400.a
MName Version Description <@d_opb w20 opb w20 110
fnalos Bi_lmb_10 Imb 10 100.a
Bus @d_lmb_v10 Imb 10 100.a

mch_opb_sdram  1.00.a
opb_uartlite 100k
opb_timer 1.00b
Imb_bram_if_chtlr 1,000
Imb_bram_if_crtl 1.00b

opb_inte 100
opb_eme 200a
opb_epio Mk
opb_mdm 200a
opb_zpi 1.00d
opb_epio 30b

opb_sil00u 100a

bram_block. 1004
util_bus_split 1.00.a
dem_module 1004
dem_module 100a
util_bus_split 1004

Legend
[ Master () Slave Target < Initiator

| [ System Assenbly.. | BLOGK DIAGRAM

Master/Slave

A
v

() Connected () Unconnected

12-10IP =27 (" ~—R ) B INHEER.
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ZAIRZEL RS THID

BAEIP =7 (Y7 MR) opb_silOOu % IP =27 (\~—K}ii) opb_sil00h (Z
FNIAIZB T DFLRZHIBRL £,

FEHLTWRNWD T,
FT N7 OEEELET,

[EXHaz F9°, opb_silOOh [ LEVIA %

Project ™ MSS File: xps_proj.mss =% 7 L7V L CRIWTLZEW, opb_sil00u ODRZA/3DFEiR %L T
HEZAZEERLUTHIBRL . IRAFL TIZEWY, opb_silOOh TIERTA\E L A,

& Xilinx Platform Studio — G:¥suzaku¥sz120 - (cps projmss) — [xps proj.mss]

[ FEile Edit Wiew Projpct Hardware Software Device Gonfieuration Debug Simulation Window Help =15 X]
iR BRNRNBEOR B S PAeARe mE EX B
£ E A% A% DN
Fn::|ew:¢. Infarme 2z PARLMETER -HW_INSTANCE-= system inte Lo
1P Gatalog (| Praject  [Wpplications 23 END
T 24
(it 25 BEGTH- DRIVER
&-Project Files ) 26 - PARAMETER DRIVER NAME = tmrctr
‘ 27 - PARAMETER DRIVER VER =-1.00.b
ME3 File «ps proj.mes 28  -PARAMETER HU INSTANCE = system timer
ossxps_projuct 29 END - -
\MPHCT Command File: etc/download.cmd 30
Implementation Options File: etc/fast_runti 31 BEGIN.DRIVER %[J I;%}
Biteen Options File: etc/bitgenut 32 PARAMETER - DRIVER NANE-= gpio 7N
&+ Project Options 33 -PARAMETER DRIVER_VER -=-2Z.01.a |
DE‘”CE_ xe3e1200efe320-4 34 PARAMETER HW_INSTANCE = led_gpic
Netlist Topl..evel 35 END
Implementation: XPS \
a8l 7 BEGIN DRIVER
Gl LERES ERLYY ST 8  -PARAMETER DRIVER_NAME = opb_sil0D
& Reference Files 9 - PARAMETER DRIVER VER = 1.01.a
Loeliiles 0 PARAMETER HW_INSTANCE = oph_sil00_O
Synthesis Report Files 1 -PARAMETER - int_handler = timer_interrupt handler, -int_port -=-IPZINTC_ Irpt
z END y
44 BEGIN DRIVEE
45  PARAMETER DRIVER NAME = uartlite
46 -PARAMETER DRIVER VIR =-1.01.a 3
< | 3
< | > [hSystem Assembly Wiewl | *ps_projmss |
Ll

12-11 MSS

File &%

Project ® MHS File: xps_proj.mhs 2% 7 /L2771 TV \T<fféb \

opb_sil00u ZFLik L TWHEZAZEEL TZiE opb_silOOh DFLik

VDB HERRL TTZSV Y,

opb_inte Z LR L TWAHEZAEEL T, EIY

BRI S TeBIRAFL TZEN,

IAFRDFE

WAHIERLET,

WCEBLET, 20, HW_VER 23%-> T

w Xilinx Platform Studio — C:¥suzaku¥sz130 - Gps proj.mhs) — [xps_proj.mhs*]
[E Eile Edit View Project Hardware Softwars Device Gonfiewration Debuz Simulation Window Help

i MmN

PR L DRARNEER AN PR

(S
2 im X

BRAH
It

-PARLMETER. HW_VER-

MHS File: xps_praj.mhs

169
2 |

[hoystem fezembly Viewl

12-12 MHS File 2%

(A H

IBRRrix £ AR AR DM
I raject Informa*ic 145  END
TP Gatal Project )} Applicati 146 -
P‘atf::,‘ng S R 143%# BEGIN-oph_sil00 BEGIN Opb_SlJ.OOh
146 - PARAMETER INZTANCE - b_sil0f 0 N =
= Py Fetrany A HW VER 2385 TV MRS

PORT IP2INTC Irpt =
ZHIER

sil intr

sil_intr &ZHIBR

! ] 151 " "= X FFFFD1FF
UGF File: data/xps projuct 152  -BUS_INTERFACE-S0PB-=-d opb w20
iMPACT Oommamd File: efc/down\oad.cmd. 153 \PORT-SEG.=-SEG -
In?plemema.tlon Options FI.‘e: et/ fast_runti 154 \PORT-nSEL = nSEL
Biteen Options File: etc/biteenut 155  .PORT .uLE.=.nlLE
- Project Options 156  -PORT-nSU =-nsW
Device: xcls1200efe320-4 157 PORT : nCOhEs i
Metlist: Toplevel . R .=.5i
Moo ig ?or"r P2 INTC_Irpt-=-5il_intr e
HDL: WHOL 150
Sim Model BEHAVIORAL 161 BEGIN-oph inte
&-Reference Files 162  -PARAMETER. INSTAMCE = system_inte
Log Files 163 - PARAMETER HW WER = 1.00.¢c
Synthesis Report Files 164 PLRAMETER C_BASEADDR-=-0xFFFF3000
165 -PARAMETER C HIGHADDR = OxFFFF30EJ
166 -BUS_INTERFACE. 2
167  -PORT-Int
168 -PORT - Irg =-1nte
END

[2) xps_proj.mss ‘ [21 =ps_proj mhs*

|»
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PLETIP ar NEEHHVEL,
IP Type 73 opb_silOOh (2 F X FE T,

& Filters
| @ @ Bus Interface (O Porte (O Addresses l%v@nnneu:tion Filters
MHame Buz Connection | Direction | IP Twpe IP Yerzion
e microblaze_ microblaze 400a
wgd opb w20 opb w20 110
s@i_Imb_w10 Imb_10 100.a
ad Imb_v10 Imb 10 100.a
@zdram_controller mch_opb_sdram  1.00.a
wconzole_uart opb_uartlite 1000
w@oystem_timer opb_timer 1000

ad_Imb_bram_if chtly
<@1_|lmb_bram_if_cntlr

Imb_bram_if_cntle 1006
Imb_bram_if_cntlr 1.00b0

H-8-8-8-8-8-E-8-E-8-8-5-8-5-8-E-8-E-8-8H-8

w@aystem_intc opb_intc 100
s sy stem_memoon opb_emc 200.a
«@opb_epio 0 opb_gpio A0b
egrdebug_mdm opb_mdm 200.a
w@zpi_flash opb_spi 100d
awled epio ertrET 3hb
opb_sil0u D Na
agbram_black_0 = 100.a
<@ memcon_bus_split util_busz_split 100.a
edom 14_multi dom_module 100.a
<2docm_sdram_fb dom_module 100.a
wutil_bus_split 0 util_buz_split 100a

12-131IP =7 (ON—RHR) (C B & ez

I TR =T DENIALDRRIE | LR ZHIFRL TWh&EET,
Applications @ Sources >0 interrupt.c, Headers 7°5 interrupt.h ZHIBRL T7ZSW, ZRHD T 7 A /L I3fH
HLEEA,

linx Platform Studio — G:¥suzaku¥s2130 - (xps proj.mhs} - [xps_proj mhs]

B Eile Edit Wiew Project Hardwars Software Device Configuration Debue Simulation Window Help
BHEDORIDFEAL AN O X RDEMN:BErBER B % P ARG iandsiEX
i : AR DR
| Proj 145 END ~
IF Gatalog Project 146
5 147 BEGIN opbh sil00
Sl A 148 PARAMETER - INSTANCE -=-oph si100 0
1e1Add Software Application Project. 149 PARAMETER-HW VER-=-1.01.2 -
i¥hDetault: microblaze i bootlaop 150  -PARAMETER-C_BASEADDR-=-OxFFFFDOOO
&Default microblaze_i_xmdstub 151 PARANETER-C_ HIGHADDR .= -OxFFFFD1FF
= [#IProject: BBoot 152 -BUS_INTERFACE -SOPE-=-d_oph_v20
Processor: microblaze i 153 PORT  SEG-=-3EG
Executable: G¥suzaku¥sz30-add_slot-2006111 4% microblaze_ifc 154 FORT n3EL-=-n3EL
Compiler Options 155 PORT nLE-=-nLE
=-Sources 156 PORT - n3W-=-n3w
Cr¥¥suzsku¥sz130-add_slot-20061114¥code¥mediume 157 PORT nCODE-=-ncODE
Cr¥¥suzaku¥sz130-add_slot-20061114¥code¥spic 158 END
Cri¥euzakusz] 30-add_slot-20061114¥code¥srecc 159
Ci¥euzakusz] 30-add_slot-20061114¥code¥maine 160 EBEGIN opb_into
Crif¥euzaku¥ez] 30-add_slot-20061114¥cods! 2 161 PARANETER - INSTANCE - =-system_intc :
1R2 PARANETER-HW VER-=-1.00.c
HHouzaku¥sz Open ARAMETER-C BASEADDR-=-0OxFFFF3000
= Headers ARAMETER-C HIGHADDR .= 0OxFFFF30FF
code¥madiumh \ 185 B R
code¥memmaph N, 166 P ;|_nterrupt .C rrupt & MAC INTERRUPT IN &-c
code¥spih J P .
code¥srech N lnterrupt .h
code¥versionh 169 N3
code¥flashh | _iae—TT] ZHIBR
code¥microblaze h 171 P
:!. 172 Plremmreemrr—rre—rree
colg¥interrupth 173 PARANETER-C_EXT RESET HIGH -=-1
code¥Te 174 PORT 5Y5_Rst-=-Bus_reset
175 PORT OPE_Clk-=-3Y¥3_CLE P
& ) b3
< > [@System Assembly Viewl xpsprm.mss | xps_proj.mhs

12-14 R 7 7 A /L DHI 5
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Applications @ main.c 2% 7 /L7y 7 L TRV TLIZEN,

FNIAAIZ BT DRI NI T 5 FEATICH DO TINEETHIBRL TLIESW, HIbR DRk 1E
#include "interrupt.h"

interrupt init();

interrupt clean(); X3

T3, ] 11-6 BAE IP =7 (main.c) #5E IZEL TSV, HIFRTE - HRFEL TS0,

= Xilinx Platform Studio - G:¥suzaku¥s2130 - (C:¥¥suzaku¥sz130-add slot-20061114¥code¥main.c) - [main.c]

[E] File Edit Wiew Project Hardware Software Device Gonfiguration Debug Simulstion Window Help
iIBEDORIDPHL I FRE e pRA:RNBERN MR R i P-ARG i wmE i HXiIE R
: i€ S EERE AR IH
g 1 /7 ~
1P Catalog | Project { Applications 2 ST eomain. o
3 x
oilaillects 4 *-Copyright - (C) -2004-2006 - Atmark Techno, - Inc. 411 Rights- Reser
[c]Add Software Application Project. 5 =
{¥) Default: micrablaze_i hootloop & W
@Default. microblaze_i_xmdstub 7
=] umiect: BBoot & #include-<coype.hs>
Processor: microblaze_i 9  #include <xuartlice_1.h»
Executable: C¥suzaku¥sz130-add_slot-20061114¥microblaze_i¥o io #include - "version. h"
Compiler Options 11 #include - "menmap . h"
[=1-Sources 12 #include - "srec.h"
Cr¥¥suzaku¥sz130-add_=lot-20061114¥code¥ mediume 13 #include "mwediws.h"
Cr¥¥suzaku¥sz130-add_slot-20061114¥code¥spic 14 #include "spi.h"”
Cr¥¥suzaku¥sz130-add slot-20061114%c o 15 #inelude - "flash,h™
G'¥¥suzaku¥sz130*add7s|ot*2[l[lﬁ1114 1s
Cr¥¥suzaku¥ez] 30-add slot-2006111 4% sak i7 -#include "slot.h"
Cr¥suzaku¥sz] 30-add_slot-20061114¥code¥interrupte is ~#include "interrupt.h"
Cr¥suzaku¥sz] 30-add_slot-20061114¥code¥slot c 19
=)-Headers 20 #define LED_GPIQ(v) - - - - (*(volatile -unsigned long-*) (LED_REG]
code¥mediumh 21 #define LED_ON- . - - - .- - (0]
code¥memmaph 22 #define LED_OFF. - - - - - - (1)
code¥spih 23
code¥srech 24 #define MAX BUFFER_SIZE - - [128)
codeiversionh a5
code¥tlashh 26 #ifdef XFAR SPI_FLASH BASEADDR
code¥microblazeh 27 #define BOOTLOADER_OFFSET SPI. - - ... (0x00100000)
code¥powerpe b 28  delse
code¥interrupth 29 #define FLASH 4MiB- (Ox16)
code¥zlath 30 #define FLASH SMiB- (0x17)
31 #define BOOTLOADER_OFFSET_4MiB_FLASH- (0x00080000) 7
< >
< 211 renSvstem Assembly Viewl Bixos oroimes | Bixos oroimke | B maine |

12-15 main.c 7> EIIA B D FEa % HIlBR

THTEEIK T T, 274X 2l —ar L TKEEN, HEDEEESD UERWTT A, V7 MREFIZF T A
Oy U NEIE T,
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123. CGIT7EY AV FLEDZa> O—)L

Hy ClEo7- Ay b~ o d IP 27 % CGI T ha—/LLET, “C:'¥suzaku¥sz***-
xxxxxxxx¥implementation”® HZ%% download.bit 27>~ T Flash Z#EX#ix TIZE0,

Flash ®H1Z A>TV % Linux T3 gn CGL BEMEL TWET,

(Flash ®H1® Linux Z##&X#ix TLES TV DH A1, Flash ® image #EXE LT FEV, i image 1 3£ &
CD-ROM ?"¥suzaku-starter-kit¥image”? #1® image-sz***-sil.bin Z > TI7ZX\, )

VT NVEEY 7N =7 i@tk SUZAKU A% —4—% v ko JP1, JP2 A4 —7 L CERZ &AL T
72EW, Linux 2NEBEI 2D T, Xy h—2ZOREZL TTESN,

IP 7RV AZHMeB L, BEEWO T T 79 T http!//IP 7KL A/Tseg-led-control.cgi”|lZ 7 7 EAL TLIZE N, Al
v DTRZ A LED ORI T T LI TEET,

3 Tseg—led-control — Microsoft Internet Explorer [:”Elg|
JHME REE BTN ERCANGE Y-lD ALIE) o

Q- © - [x] @ & Lerx Jromrw & 23

THELAD! | htip/ /19216811234 Tsee-led-controleei v | (£ 1580 VL0 > @y~

7SEG LED CONTROL
ATMARK TECHNO

¥

LED3 LED2

2oz ]

LED1
1

1~F(16 #H) DO T4 5% T

LCIOKIZ 2V o458, 7
Y7 A~ LED IZERELE-
HENFERIND

&) -UitETENELE ® ATt

12-16 BfED=a Ty Zar ha—/L
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2L LF DY —2a—RT CGL ZE T 22T EHL TWET, L FDY—Aa—R721F Tk CGI %#1F
KT DHZEETEEFREADT, ZHELIZEN,
CGI DIERL 1o 73 A )V 51k, Flash ICESAL 720D T — X OVERITIEZE SV TIE, "SUZAKU AHX—%
— vk (Linux B¥HR) ", "SUZAKU_Software Manual", "uClinux-dist Developers Guide"2Z L TL72&
U,

12.3.1. 7seg-led-control.c
B 12-1 CGI T 7 &7 Ak LED %= h— 1 (7seg-led-control.c)

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#define PROGRAM_NAME "7seg-led-control"
#define CGI_PATH PROGRAM_NAME ".cgi"
#define DEV_NAME "/dev/sil7segc"
#define FORM_OK_BUTTON "ok_button"
#define FORM_LED1_TEXT_BOX "led1"
#define FORM_LED2_TEXT_BOX "led2"
#define FORM_LED3_TEXT_BOX "led3"
static void print_content_type(void)
{

printf("Content-Type:text/html¥n¥n");
b
static void print_style_sheet(void)
{

printf("<style type=¥"text/css¥">¥n¥n");

printf("body {¥n");

printf("margin: 0 0 0 0;¥n");
printf("padding: 10px 10px 10px 10px;¥n");
printf("font-family: Arial, sans-serif;¥n");
printf("background: #ffffff;¥n");
printf("}¥n¥n");

printf("h1 {¥n");

printf("margin: 0 0 0 0;¥n");
printf("padding: 0 0 0 0;¥n");
printf("color: #cc0000;¥n");
printf("font-weight: normal;¥n");
printf("}¥n¥n");

printf("h2 {¥n");
printf("margin: 0 0 0 0;¥n");
printf("padding: 0 0 0 0;¥n");
printf("font-size: 14px;¥n");
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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");
b

static void print_html_head(void)

{
printf("<!DOCTYPE html PUBLIC ¥"-//W3C//DTD XHTML 1.0 Transitional//EN¥"

¥"http://www.w3.0rg/TR/xhtml1/DTD/xhtmll-transitional.dtd¥">¥n");
printf("<html xmIns=¥"http://www.w3.0rg/1999/xhtml¥" lang=¥"ja¥" xml:lang=¥"ja¥">¥n¥n");

printf("<head>¥n¥n");

printf("<meta http-equiv=¥"content-type¥" content=¥"text/html; charset=utf-8¥"/>¥n¥n");
printf(" <title>%s</title>¥n¥n", PROGRAM_NAME);

print_style_sheet();
printf("</head>¥n¥n");

printf("<body>¥n¥n");
b

static void print_html_tail(void)

{
printf("</body>¥n¥n");
printf("</html>¥n");

b

static void display_page(int fd)

¢ unsigned char leds[3];
read(fd, leds, 3);
print_content_type();
print_htmI_head();

printf("<h1>7SEG LED CONTROL</h1>¥n");
printf("<h2>ATMARK TECHNO</h2>¥n¥n");

printf("<hr />¥n¥n");
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printf("<form action=¥"%s¥" method=¥"get¥">¥n¥n", CGI_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=¥"%sY¥" value=¥"%xY¥" size=¥"1¥" maxlength=¥"1
¥" />¥n",FORM_LED1_TEXT_BOX, leds[0]);
printf("</td>¥n");
printf("</tr><tr>¥n");
printf("<td colspan=¥"3¥" alignh=¥"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_htmli_tail();
¥

static unsigned int get_query_pair_hex_value(char *query, char *query_pair_name)
{

char *pair_start, *pair_value;

unsigned int hex_value = 0;

pair_start = strstr(query, query_pair_name);
if (pair_start) {
pair_value = strchr(pair_start, '=") + 1;
if (pair_value) {
sscanf(pair_value, "%x", &hex_value);
b
b

return hex_value;
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b

static void handle_query(int fd)
{

char *query;

unsigned char leds[3];

query = getenv("QUERY_STRING");
if (Iquery) {
return;

b

if (strstr(query, FORM_OK_BUTTON)) {
return;

b
leds[0] = (unsigned char) get_query_pair_hex_value(query, FORM_LED1_TEXT_BOX);
leds[1] = (unsigned char) get_query_pair_hex_value(query, FORM_LED2_TEXT_BOX);
leds[2] = (unsigned char) get_query_pair_hex_value(query, FORM_LED3_TEXT_BOX);
write(fd, leds, 3);

b

int main(int argc, char *argv[])

{
int fd;
fd = open(DEV_NAME, O_RDWR);
handle_query(fd);
display_page(fd);
close(fd);

exit(EXIT_SUCCESS);
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124. ChhbElEk- - -

AEIZNTHERDYTYT, FPGA B3 2% EToOREERH, ISE X° EDK SV 7= B HBAFY — LD 5|
VHDL SiE0itit 775, FPGA [2#H#ish s 7 oty ofli 57k, 2L T SUZAKU O BEZ2 713512
DN TLEID, AF—F—F bzl CREATEZET IZAD RENICTEEE A, ZIMBITHE LT, H#R
AN UIRE L, TAT T a0 TEHREIIEL . SUZAKU BHFEE DAY UANe BIFL TLEEW,

AEL 25 SUZAKU 2 —4—% v AR (Linux BAZEMR) TlIARELITES7-010 0T SUZAKU DBE%
ZITHODT, SIS —Hi<ZEun !

12.5. RFBROFo>A—F
AETHIWELELLY =23 =7 7V, REGMI-CHRENREDT v 7 7L —REATHITEN DY E
T TREAMIEFIRAZ S NET O TH T m—RLUTREWTESYY,

BRFEICEE T 27 7 AV http://suzaku.atmark-techno.com/downloads/all
Kfi~=aT L http://suzaku.atmark-techno.com/downloads/docs
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13. SUZAKU+LED/SW i R— kD EVT7H A >

SUZAKU & LED/SW R—FOEE T WA Z#lit£9, SUZARKU TH7IAT)Z BT T DR SIS
KTEEVY,

13.1. SUZAKUDE>THA >

13.1.1. SUZAKU CON1 RS-232C
RS-232C a7 &2 T, LAy T 72 LT, FPGA S8 L TV ET, A —REAITHEHL WA 2 213,
HA:A1-10PA-2.54DSA, A—7:kut (F124 5) T9,

# 13-1 JUT ALY —LDORE

HH B IE
HREL —h 115.2kbps
T —H 8bit

PRYF ¢ 7L
ALy bit 1bit

7 a— il 7L

# 13-2 SUZAKU CON1 RS-232C

- e " FPGA Hifit’ s &5
AR RS 1/0 e S7Z010
S7030 S7130 S7310

1 Ze&
2 78X
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 Zex
8 e
9 GND 77K
10 | +3.3VOUT 0 | ey~ 7 R /1+3.3V
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LED/SW ;R—RDr" 74 A

13.1.2. SUZAKU CON2 S &8 1/0. Flash * €Y HaRI 4

M T/0 & O Flash A€V =742 C3, LED/ISW AR —R D CON2 Lo/ 2L £77,

# 13-3 SUZAKU CON2 41 1/O, Flash AEY =74

FPGA Hfoir' s %75

FE | T/O | ¥heE S7Z010
S7030 S7130 S7310

1 TIUR
2 0 | WEay 7 HEERH /1+38.3V
3 I | FPGA /o4 TCK CLK TCK
4 I | FPGA /I 4] TDI D TDI
5 O | FPGA 777, TDO DO TDO
6 I | FPGA 72/ I 4 TMS nCS TMS
7 1/0 | M5 1/0 A5 N5 E14
8 /0 | /A58 T/0 A7 N4 E15
9 1/0 | 4N 1/0 A3 M6 E13
10 | /O | #M5 1/0 D5 M5 F12
11 1/0 | M5 1/0 B4 M3 F13
12 /0 | /M5 T/0 A4 M4 F14
13 | /O | 45 1/0 C5 L5 F15
14 | /O | 45 1/0 B5 L6 F16
15 | /O | #M4 1/0 E6 L4 G13
16 /0 | /M5 T/0 D6 L3 G14
17 | /O | 45 1/0 Cé L2 G15
18 | /O | #M 1/0 B6 L1 G16
19 JFK or idfm AL
20 | /O | 455 1/0 (GCLK) A8 C9 N9
21 TIUR
22 | /O | M 1/O (GCLK) B8 D9 P9
23 | /O | M58 1/O E7 K5 G12
24 /0 | /A58 T/0 D7 K6 H13
25 | /O | M5 1/O C7 K4 H14
26 | I/O | M5 1/O B7 K3 H15
27 | /O | 45 1/O D8 J2 H16
28 | I/O | 448 1/0 C8 J1 J16
29 | /O | M 1/O A9 F9 J15
30 | I/O | 45 1/O A12 E9 J14
31 1/0 | M5 1/0 C10 A10 J13
32 /0 | /A58 T/0 D12 B10 K12
33 | I/O | 45 1/O Al4 D11 K16
34 | I/0 | 45 1/O B14 c1 K15
35 | /O | A8 1/0 A13 F11 K14
36 /0 | /A58 T/0 B13 E11 K13
37 | I/0 | 56 1/O B12 E12 L16
38 | I/0 | 456 1/O C12 F12 L15
39 | /O | A8 1/0 D11 B11 L14
40 /0 | /A58 T/0 El1 All L13
41 TIUR
42 TTUR
43 I | EKHAJI+3.3V
44 I | EHAN+3.3V
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13.1.3. SUZAKU CON3 A& 110 a4 4
SR 10 2272 T3, LED/ISW AR —R® CONS tax /2L F£9,

# 13-4 SUZAKU CONS3 4 I/O =i &

- e FPGA #ifit’ &5
5 | 10 ({5 S7010
S7030 S7130 S7310

1 I | &EHA+3.3V
2 I | &ERAT+3.3V
3 TIUR
4 TIUR
5 /0 | 458 1/0 B11 B14 L12
6 /0 | #ME 1/0 Cc11 Al4 M13
7 /0 |48 1/0 D10 D14 M16
8 /0 |8 1/0 E10 C14 N16
9 /0 | 458 1/0 A10 B16 M15
10 /0 | M5 1/0 B10 Al6 M14
11 /0 |48 1/0 B16 C18 P15
12 /0 |8 T/0 C16 C17 P13
13 /0 | 458 1/0 C15 D17 R14
14 /0 | #ME 1/0 D14 D16 P14
15 /0 |48 1/0 D15 F15 T15
16 /0 |8 T/0 D16 F14 T14
17 /0 | 458 1/0 E13 G14 N12
18 /0 | #ME 1/0 E14 G13 P12
19 /0 |48 1/0 E15 F18 N11
20 /0 |8 T/0 E16 F17 M11
21 /0 | 458 1/0 F12 G15 M10
22 /0 | #ME 1/0 F13 G16 N10
23 /0 | 44 1/0 (GCLK) C9 E10 R9
24 TIUR
25 /0 | M 1/0 (GCLK) D9 D10 T9
26 TIUR
27 /0 |48 1/0 F14 H14 P10
28 /0 |8 T/0 F15 H15 T8
29 1/0 | 458 1/0 G12 H16 RS
30 /0 | 45 1/0 G13 H17 P8
31 /0 |48 1/0 G14 J12 N8
32 1/0 | 44556 1/0 G15 J13 P7
33 /0 | 458 1/0 H13 J15 N7
34 /0 | 45 1/0 H14 J14 M7
35 1/0 | 4856 1/0 H15 J17 M6
36 1/0 | 44556 1/0 H16 J16 N6
37 /0 | 458 1/0 P16 K15 P5
38 /0 | 45 1/0 R16 K14 N5
39 /0 |48 1/0 K15 K13 T3
40 /0 |8 T/0 G16 K12 T2
41
42 SR
43 O | NEsey 7 BN )+3.3V
44 TIUR
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LED/SW ;R—RDr" 74 A

13.1.4. SUZAKU CON4 A& 110 a9 A

SR T/0 a7 2T, ax s 2T RESN T EE A,
# 13-5 SUZAKU CON4 SN 1/0 =117 4

o
Nyl

1/0

FPGA #fir' s &7

S7010

S7030 S7Z130 S7Z310

1 zex

2 zex

3 /0 | A& T/0 L15 L18 N8
4 /0 | 556 1/0 L14 L17 P7
5 /0 | A T/0 K12 L16 N7
6 /0 | A& T/0 L12 L15 M7
7 1/0 | 556 1/0 K14 N18 M6
8 /0 | A T/0 K13 M18 N6
9 /0 | A& T/O J14 M16 P5
10 /0 | 556 1/0 J13 M15 N5
11 /0 | 48 T/0 J16 P17 T3
12 /0 | 556 /0 K16 P18 T2

13.1.5. SUZAKU CON5 S & 110 a4 4

SER VO a7 4 CTH, axs ZEEESN TOEEA,
# 13-6 SUZAKU CON5 4 IO 1124

FPGA £t %

= Ll

| WO s Sggég S7130 S7310
1 JI R
2 0 |NEHery 7 HERTT +3.3V
3 /O | 4 T/0 P15 M14 P4
4 /0 | 4 T/0 P14 M13 R3
5 /0 | 455 T/O N16 R15 P3
6 /0 | 4 T/0 N15 R16 P2
7 /0 | 4 T/0 M14 R18 M10
8 /0 | 455 T/O N14 T18 N10
9 /O | 45 T/0 M16 U1s8 P10
10 /0 | 4 T/0 M15 T17 TS
11 /0 | 455 T/O L13 T15 RS
12 /0 | 455 T/O M13 R14 P8
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LED/SW R—RDOE T A

13.1.6. SUZAKU CON6 FERA H+3.3V
SUZAKU & LED/SW R —R&HEEE R L2V TLEEW, 354 11E5.8.1 BIICHOW T BIRL TIPS

VY,

13.1.7. SUZAKU CON7 FPGAJTAG Aa ¥V 4%
FPGA JTAG 274 Td, ar 74X al— a9 5853 SUZAKU JP1. JP2 3 a—hLTLTEENY,
FEANIE"6.1 FPGA OEZHLZ "2 L TSN,

# 13-7 SUZAKU CON7 FPGA JTAG =74

HE | 554 /0 | H%hE

1 GND TR
2 +2.5VOUT O | NEfrYy 7 HEIRE T +2.5V
3 TCK I | JTAG
4 TDI 1 | JTAG
5 TDO 0O | JTAG
6 T™S I | JTAG

2. +2.5V 4. TDI 6. TMS

1. GND 3. TCK 5. TDO

13-1 JTAGELTH A

13.1.8. SUZAKU D1,D3 LED
a—H—zrb—/L LEDGR)&37—0N LEDGER) T,

# 13-8 SUZAKU D1, D3 LED

FPGA #ie’ &7
54 | I/O | ##E SZ010
S7030 SZ130 SZ310
D1 0 | =2—%—arre—)L LED G5 T3 A9
D3 O | SUZAKU R—RIZ+3.3V Bfita S s b mhT
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13.1.9. SUZAKU JP1,JP2 S&R¥EH Y v /N
TN A — R — R E—R, 7 —ha—&F—R, FPGA 2 7 4F a2l —a F50 3 DOIRBEIZEHRTEL
i‘a—o

# 13-9 SUZAKU JP1, JP2 @EM T v /8
a4 I/O | Hhe

EEt—FRREAS YL /NTY, A—F T4 —hr7—hr(SUZAKU
JP1 I | E#EEC Linux 2AEB#MCEE) LET, va—hTT —bn—FE
—R (T —br—Z DHEREUIIREE) 12720 F T,

FPGA |2 JTAG Mbar74F alb—iar 3 5k¢l, Flash (237
AR 2L =g T —HEAT =R TR AT 5V v 3T
To (BRUvo " &ia—hi oL, EIRFR AR FPGA (2L, 2
TA4X 2l —ar HEILTHIENTEET)

JP2

13.1.10. SUZAKU L2 Ethernet 10Base-T/100Base-Tx
AR—REITHEHL QB # B A—H1%, J0026D21B/PULSE T,

# 13-10 SUZAKU L2 Ethernet 10Base-T/100Base-Tx

&5 |B54 /O | B&nE
1 | TX+ FEEY A AT H )+
2 | TX- FEFY A AT H -
3 |RX+ ZEF)Y A ANT A S+
4 75 Q K& (4 FE L& b FE AL a—RLTHET)
5 75 Q #&i (4 FE UL 5 FE AT a— LTV ET)
6 |RX- FEFY A AT A S -
7 75 Q & (7T FE L& 8 FE AL a—RLTHVET)
8 75 Q #&i (7 /b 8 FEUATTa— L TNET)

13.2. LEDISWHR—FDEVT7HAL >

13.2.1. LED/SW CON1 TR rESERIO R 4
CON3 LRILE S TH A TIE SRRSO ET, 3£L<IX CON3 2L TLZE,
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LED/SW ;R—RDr" 74 A

13.2.2. LED/SW CON2 SUZAKU E#a o 4
SUZAKU CON2 L £,

# 13-11 LED/SW CON2 SUZAKU #&fe=a 7%

FPGA #ie’ &7

x5 |E54 /O | B&rE SZ010
S7030 SZ130 SZ310

1 |GND 7IR
2 | +3.83V I | +3.3V SUZAKU IS H4s
3 | CONF_C TCK CLK TCK
4 | CONF.I TDI D TDI
5 | CONF_O TDO DO TDO
6 | CONF_S T™S nCS TMS
7 | NC A5 N5 E14
8 | UARTS 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 O | &BZAFDP "High"CA4T C5 L5 F15
14 | SEG6 O | BZ A MG "High"TA4T B5 L6 F16
15 | SEG5 O | BZ A MF "High"CTakl E6 L4 G13
16 | SEG4 O | BZAME "High"T/AT D6 L3 G14
17 |SEG3 O | BZAFD "High" T4 Cé L2 G15
18 | SEG2 O | BZ AR C "High"THAT B6 L1 G16
19 g B 1R
20 |SEG1 O | BZ A FB "High"T/AT A8 C9 N9
21 |GND TR
22 | SEGO O | BZAFA "High"THAT B8 D9 P9
23 | NC E7 K5 G12
24 | nSEL2 O |77 A LED3 "Low" CTaEL 4R D7 K6 H13
25 | nSEL1 O |77 A LED2 "Low" Tt E4R C7 K4 H14
26 | nSELO O |77 AFLED1 "Low" CaEL R B7 K3 H15
27 |NC D8 J2 H16
28 |nCODE3| I |m—XUAAfvF 4t vhH BREF"Low" C8 J1 J16
29 |nCODE2 | 1 |e—XUAAvyF 3EvhA Z|RFEF"Low" | A9 F9 J15
30 |nCODEl| I |p—XUAAvF 2EvIE BRI Low" Al12 E9 J14
31 |[nCODEO| I |wv—%UAAfvF 1EvhH EREF"Low" C10 A10 J13
32 |NC D12 B10 K12
33 | nSW2 I | LAY AAvTF SW3 i FC"Low" Al4 D11 K16
34 | nSW1 I | LAY AAyT SW2 I FC"Low" Bi14 C11 K15
35 | nSWO0 I | LR AAvTF SW1 1 FC"Low" A13 F11 K14
36 |NC B13 E11 K13
37 |nLEO O | Bt LEDG) D1 "Low" CAUkT B12 E12 L16
38 |nLE1l O | Bt LEDG) D2 "Low" CAukT C12 F12 L15
39 |nLE2 O | ¥4 LEDGs) D3 "Low" CAikT D11 B11 L14
40 |nLE3 O | B4 LEDGi) D4 "Low" CAUkT E11 All L13
41 |GND TR
42 | GND TR
43 | +3.3V O | &EJFH S +3.3V SUZAKU iz 45
44 | +3.3V O | FEBIFRH /1 +3.3V SUZAKU ffliZfiths
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LED/SW ;R—RDr" 74 A

13.2.3. LED/SW CON3 SUZAKU E#a o 4
SUZAKU CON3 L5 T ET,

# 13-12 LED/SW CON3 SUZAKU #5fi 7 &

B
afo

A5k

I/O

PR AE

+3.3V

+3.3V SUZAKU llZ 45

+3.3V

+3.3V SUZAKU 1llZ fi4a

GND

IR

GND

IR

O |0 (|0 |0 |W (DN
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=
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[\
3

DO
oo

[\
©

w
(e

[Ov]
—

w
[\]

o
w

w
=~

w
Ot

w
»

w
3

o
oo

W
©

N
o

S
—

I
[\

N
w

+3.3V

+3.3V SUZAKU fln~bAik4a
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GND
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SUZAKU STARTER KIT GUIDE (FPGA) LED/SW R—RDr' 741

13.2.4. LED/SW CON4 T X FLEERa R A

CON2 LRILE > T H AL TE BB EH SN T ET, (§ FI2 OV TOREMIL CON2 22 TL7EE0,
1~6 1C Flash ATV EZIAL a7 2N EESN QO ET, SUZAKU 856k, Flash AEVICT — 2% EE
A ET, EXAT T SUZAKU JP1, JP2 23 a—hL TZE,

FEANIE"6.1 FPGA OFEXHLZ "SR TLTESNY,

# 13-13LED/SW CON4 Flash AEVEZALHaxxs#

FPGA ik
FE [Fo4 I/O | B&re <7010
37030 SZ130 SZ310

1 |GND
2 | +3.3V
3 |CONF C| 1 TCK CLK TCK
4 |CONFI | 1 TDI D TDI
5 |CONF O] O TDO DO TDO
6 |CONF S| I TMS nCS TMS

- $2010, SZ030, SZ310 - SZ130

5. TDO 3. TCK 1. GND 5. DO 3. CLK 1. GND

6. TMS 4. TDI [ 2. +3.3V 6. CS 4. DI 2. +3.3V

13-2 FlashAEVEZIAHL BTV A

13.2.5. LED/SW CON6 +5V AR5 4
+B5V+5%DEEE ASIL TSN, AC 74 74 5V 3R E S LSV, (+5V 77 EIAJ#2)

# 13-14 LED/SW CON6 +5V AJj=xr%

B | BEd I/O | B&HRE

+5V I | +5V B Z—7FR

1
2 GND 77K

X 13-3 +5V X —FFA°
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LED/SW ;R—RDr" 74 A

13.2.6. LED/SW CON7 RS-232C a9 4%
D-sub9 B FEIESILTWET,

# 13-15LED/SW CON7 RS-232C =22/ %

FPGA #5i 5t
T |fEe4 | 1O | Bae S7010
S7030 SZ130 SZ310

1

2 UARTO I | RXD B4 M3 F13
3 UART2 | O | TXD A3 M6 E13
4

5 | GND 7R

6

7 UART3 | O |RTS A7 N4 E14
8 UART1 I | CTS D5 M5 F12
9

13.2.7.LEDISW7 5 A FLED LY 4
7 %7 Ak LED @8R ] PNP o0 P RN EHEINTOET, "LowZ A 1758 enFhicxinds 7
7 AN LED %8R4 52T Ed,

# 13-16 LED/SW 72 Ak LED &L 7%

FPGA #t 5t
FE |1EE4 I/0 | H6E S7010
37030 SZ130 S7310
LED1 |nSELO O |LED1 =%y "Low" Tl B7 K3 H15
LED2 |nSEL1 O |LED2 =y "Low" T C7 K4 H14
LED3 | nSEL2 O |LEDS3 =y "Low" T D7 K6 H13
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SUZAKU STARTER KIT GUIDE (FPGA) LED/SW R—RDr' 741

13.2.8. LED/SW LED1~3 7% 4> I LED
77 AN LED 3 8 RSN TWET, "High"2 AT 5L, ENEHUTKHIET DB A M gUTSEDHT
ENTEET,
# 13-17LED/SW LED1~3 72 A LED

FPGA Btk
&5 | B54 /O | B&sE S7010
S7030 S7Z130 S7Z310
A | SEGO O | &BZ Ak A "High" THAT B8 D9 P9
B |SEG1 O | &Z A~k B" High"CA4T A8 C9 N9
C |SEG2 O |®&Z Ak C"High" T4 B6 L1 G16
D |SEG3 O | &Z Ak D " High"TAAT Cé6 L2 G15
E |SEG4 O | &Z A NE " High "CTAAT D6 L3 G14
F |SEG5 O | &Z Ak F "High"CA4T E6 L4 G13
G |SEGs6 O |®&ZA kG "High" A% B5 L6 F16
DP | SEG7 O | &Z A~ DP "High"CA4T C5 L5 F15
A
o
F G B
()
¢ UC
Zanmn\\ 10
D oP
13-4 727 A+ LED
13.2.9. LED/SW D1~4 Hifs LED(#%)
B, LED (&%) Mo FEESN TOET, "Low 2 A 1458 84U £,
# 13-18 LED/SW D1~4 Hifa LED(sE)
FPGA ##i5t
E5 |EE54 /O | H&RE SZ010
S7030 S7Z130 S7Z310
D1 | nLEO O | Hf LEDGs) D1 "Low" T4 B12 E12 L16
D2 | nLE1 O | B LEDGs) D2 "Low" Tkl C12 F12 L15
D3 | nLE2 O | B LEDG) D3 "Low"THUT D11 B11 L14
D4 | nLES3 O | & LEDGE:) D4 "Low" CAuAT E11 All L13
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SUZAKU STARTER KIT GUIDE (FPGA) LED/SW R—RDr' 741

13.2.10. LED/SW SW1~3 #HLAKRE2 VXL v F
FLRA L AL F N 3 HDFEIEINTCOET, i & Low 2 H AL E9,

# 13-19 LED/SW SW1~3

FPGA Bt
Fe |EF54 | /O | ¥EE S7010
7030 SZ130 SZ310
SW1 | nSW0 I | WLARZ A>T SW1 # FC"Low" A13 F11 K14
SW2 | nSW1 I | #HLARZ ALY F SW2 T T"Low" B14 C11 K15
SW3 | nSW2 I | WLARZ ALy T SW3 T C"Low" Al4 D11 K16
13.2.11.LED/SW SW4 O—42 ya— KX v F
—Z )3 —RAA v F R RSN TONET, BEIREFLow” & H JLET,
# 13-20 LED/SW SW4
FPGA #t 5t
HE | B4 /O | #&aE SZ010
7030 SZ130 SZ310
nCODEO| I |m—#Ua—KAAfvyF 20 R T Low” C10 A10 J13
SWa4 nCODE1| I |m—#Ya—KAAfvyF 2! EIR T Low” A12 E9 J14
nCODE2| 1 |m—%Ya—KAAfvyF 22 IR Low” A9 F9 J15
nCODE3| I |mr—#Ya—KAAfvyF 2° R TLow” C8 J1 J16
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SUZAKU STARTER KIT GUIDE (FPGA)

14. SE3HN

1] [ R_RF YR 2T L V—)L V77 A v==27 /1], Xilinx(t

2] TR AT L) 7 7L AH AR ], Xilinx ()

3] Platform Studio Help, Xilinx(

4] ISE Help, Xilinx(#

5] [VHDL (&2 —Ro =735 A, BAINHRIEEE, CQ it

6l [TY A T=—T <A 2004 %5 HH] Y7h-~2ra®d CPU T Linux Z&73 (Fifk) CQ HikH:

[
[
[
[
[
[
[7] [%GET #1HTTHAEZ 2 HDL SUEHA AR ] CQ Hififtt:
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@ AEFHEHOHAL, WALAIZONT
AFIZRHE SN TODH4  BLOBRA 1T, —RPIZBIRA— I OB ERREIE T,
R AT TIE™, @ 0O/ LFZHIL TRBYEE A,

ST R

Ver. HF£HHA WETHE

1.0.0 2006 4E 7 H 14 B | - fIER

1.0.1 2006 4= 7 H 19 H | -#AGLETIE

1.0.2 20064 7T H 24 H | BT HALETIE(CON4 @ 9, 10 EY)

2.0.0 2006 £ 8 4 11 H | +SZ010, SZ030, SZ310 XfJED7=d DAEZ E (LU T R HE DAL
“JTAG Clock |ZZ8H 2" DFL#AH £

BBoot DZ # | CD-ROM DAL H

A {E= 7 IZHIDIA A REE N

2.0.1 2006 4 8 H 18 H | -TE7720 O XD FAUIT 2 EE

2.0.2 2006 4 8 /] 23 H | -#RGCE]IE

2.0.3 2006 4 10 H 18 H | *Linux > CEME L &

ARFEICB I A EFEEBR

CEHEAHT OB OEE A B

ca kAR ATIC JTAG, Flash AEVEZALIZOVWTER
«8.21 KL D= DONEEIBF

2.1.1 2006 4F 11 A 24 H | ARz KIEZ (LU EERZ OG0
HEAFIv7 JHT, Wi LED B ST, 7=2—4% @ VHDL & 1E
SZ130 DAEY~v7 FRFLRTIE

SZ310 DHERIX FRECETIE

IP 27 ~—RHmDIA #A5LaT1E

EDK OIE V7 =T IOV TERE

EDK 0 IP =7 0% B
Ral—iar ik EiEE

SUZAKU D EXIAH Sz — DT Tioak
T 7 OIEBE N

S kA BN

EDK # ISE O% 7 & 2 — W2 T 55 1E4B
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SUZAKU AR—A—FvhH4 F(FPGA BAHHR) 2006 &£ 11 B 26 B version 2.1.1

Xt 7 vy bx—o9 75/
060-0035 FLigirp Xk 5 558 2 T H AFT £/ 6F 011-207-6550 FAX: 011-207-6570
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