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21. LED/SW SW1~3 BLARZL A vF 22. LED/SW SW4 O—4&1Ja—K XA vF
4-1 BHALH—T—ADORLE

# 4-1 SUZAKU Oz ZElE

HanE e |

1 | CON1 RS-232C @xs%

2 | CON2 4445 1/0., SPI Flash 1= %2 % (LED/SW CON2 “45457%)

3 | CON3 A5 1/0 =177 % (LED/SW CONS3 L5345

4 | CON4 S T/O v X
— | 5 | CON5 A TIO x4
< | 6 | CON6 A+ 3.3V (LED/SW B3 HarH IS L 22V TLEEWY)
S | 7 | CON7 | FPGAJTAG fi=*/%
© 8 | D1 a——arfa—L LED GR)

9 | D3 3U—ON LED (§%)

10 | JP1 EEIE—RT PN

11 | JP2 FPGA 7'/ AT v /N

12 | L2 Ethernet 10Base-T/100Base-Tx 2%/ %

8



SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

7 4-2 LED/SW O=x7ZRdiE

& e |
13 | CON1 FAMEEH 2274 (CON3 LRILE S T A TR S TOVET)
14 | CON2 SUZAKU #%fi x4 (SUZAKU CON2 &H%f5¢)
15 | CON3 SUZAKU #fsi1 1274 (SUZAKU CON3 L85t
= | 16 | CON4 FANMEEH 32274 (CON2 LRILE S T A TR S L TOVET)
® | 17 | CON6 +5V AN Jjaxox
5 | 18 | CONT RS-232C = /%
= | 19 | LED1~3 | 77 A NLED “High’L~L G54
20 | D1~4 Hif LEDG) “Low”L~LC AT
21 | SW1~3 LAY AT T T Low’ L~ L
22 | SW4 o—HJa—R AT RIREF Low’ L ~UL

4.2.SUZAKU DA B2 —TJ 1 —R

4.2.1. SUZAKU CON1 RS-232C

RS-232C a 272 Td, L-YUL w7724 LT, FPGA S8 L COET, R—RAITCE AL CWbax s #RILy
A—771%. A1-10PA-2.54DSA/et (FE24 5) T,

# 4-3 JUTNALaY—ILORE

HH X E
HEEL—h 115.2kbps
T —H 8bit
T4 L
A7 bit 1bit

7 — il 7L

# 4-4 SUZAKU CON1 RS-232C

5 |54 /0 | #&ie
1 zex
2 78X
3 RXD I Spartan3E it &= C12G 7=y —, )
4 RTS 0 Spartan3E it &5 B13
5 TXD O | Spartan3E kit & A13 VT vay—L )
6 CTS I Spartan3E it &5 D12
7 zex
8 zex
9 GND TR
10 | +3.3VOUT WER 27 &R 11+3.3V




SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

4.2.2. SUZAKU CON2 5}#f 110, SPIFlash a7 %
S8 1/0 K OF SPI Flash Hl=x2 4T, LED/SW AR —R® CON2 &7 Z 455 L TWVET,

# 4-5 SUZAKU CON2 #4i 1/0, SPI Flash =74

T | EE4 1/0 | #6E

1 GND TIUR

2 +3.3VOUT 0 Wi a7 R /1+3.3V

3 CLK I SPI Flash 7225 .

4 D I SPI Flash 722754 H

5 DO o) SPI Flash 7“u2'5 A4

6 nCS I SPI Flash Va2 A4

7 10_L20N_3 /0 | 48 I/O Spartan3E #Fit &% N5
8 10_L20P_3 /0 | 4N /O Spartan3E it &5 N4
9 I0_L19N_3 /0 | A& 1/O Spartan3E £t %S M6
10 10 _L19P_3 /O | 4B I/0 Spartan3E ##it &5 M5
11 I10_L18N_3 /0 | A48 1/O Spartan3E £t &S M3
12 10_L18P_3 /O | 4N /O Spartan3E #fit s &5 M4
13 I0_L17N_3 /0 | A& /O Spartan3E ##it &= L5
14 I0_L17P_3 /0 | M5B I/0 Spartan3E #Hit %5 L6
15 I10_L16N_3 /0 | M5 1/O Spartan3E £t &S L4
16 10_L16P_3 /0 | 4B /O Spartan3E ##it > &5 L3
17 I0_L15N_3 /0 | A5 1/O Spartan3E £t %S L2
18 10 _L15P_3 /O | M5B /O Spartan3E it &5 Ll
19 A AP 1k

20 10_L14P_0/GCLK10 | I/O | #M#81/0 Spartan3E #ifit’> &5 C9
21 GND Varadn

22 I0_L14N 0/GCLK11 | I/O | &8 I/O Spartan3E #kit &S D9
23 10_L14N_3 /0 | M4 /O Spartan3E £t &5 Kb
24 10_L14P_3 /0 | 45 1/0 Spartan3E ##it > %5 K6
25 I0_L13N_3 /0 | A& /O Spartan3E ##iit’ &S K4
26 10 _L13P_3 /0 | M8 I/O Spartan3E ##it &5 K3
27 I10_L12N_3 /0 | A& 1/O Spartan3E £t &S J2
28 10_L12P_3 /0 | #M# /0O Spartan3E #ite %S J1
29 I0_L15N_0 /0 | A& /O Spartan3E ##it &=  F9
30 I0_L15P_0 /0O | 4M&B /O Spartan3E it &S E9
31 I0_L12N_0 /0 | #ME /O Spartan3E £t &S Al0
32 I10_L12P_0 /0 | 4N 1/0 Spartan3E #E#it %5 B10
33 10_LO9N_0 /0 | 4N /O Spartan3E #fit &5 D11
34 10_L09P_0 /O | A& /0 Spartan3E #Hit &5 Cll
35 I10_LO8SN_0 /0 | #ME /O Spartan3E £t &5 Fl11
36 10_LO08P_0 /0 | 4N /O Spartan3E it &5 Ell
37 10_LO6N_0 /0 | 4N /O Spartan3E it &5  E12
38 10_L06P_0 /O | A& /O Spartan3E it &5 F12
39 I0h_0 /0 | 458 I/O Spartan3E #fit &=  Bll
40 10c 0 /0 | A58 1/O Spartan3E £t %& 5 All
41 GND TIUR

42 GND TR

43 +3.3VIN I EIRAJ1+3.3V

44 +3.3VIN I EIRAT1+3.3V
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

4.2.3. SUZAKU CON3 #8110 a9 &
S 1/0 232 5T, LED/SW R—R?D CON3 Lok #4555 L T ET,

# 4-6 SUZAKU CON3 4 1/0 =r o %

&5 | BE4 /0 | ##e

1 +3.3VIN I EIRA1+3.3V

2 +3.3VIN I EIRAJ1+3.3V

3 GND 7R

4 GND VA

5 10_L04P_0 /0 |#MEBT/O Spartan3E #kib &S Bld4
6 I10_L04N 0 /0 | #MBT/O Spartan3E #fir &S Al4
7 10_L03P_0 /0 |48 1/0 Spartan3E it %5 D14
8 10_LO03N_0 /O |#MB /O Spartan3E #fit &S Cl4
9 I10_L01P_0 /0 |4 1/O Spartan3E it %5 B16
10 I0_LOIN 0 /0 | #MBT/O Spartan3E #fit' &S Al6
11 10_L24P_1 /0 |48 1/0 Spartan3E it %5 C18
12 10_L24N_1 /O |#MB1/0 Spartan3E #ki &S C17
13 10_L23P_1 /0 | 4N 1/O Spartan3E it &S D17
14 I0_L23N_1 /0 | #MBT/O Spartan3E #fit' &S D16
15 10_L21P_1 /0 | 4N 1/0 Spartan3E it > %5 F15
16 |IO_L21N_1 /O | #MB1/O Spartan3E #kie &K= Fl4
17 10_L20P_1 /0 |4 1/O Spartan3E it &5 Gl4
18 I0_L20N _1 /0 |4 1/O Spartan3E £’ %&%5  G13
19 I10_L19P_1 /0 | 4N 1/0 Spartan3E it > &5 F18
20 |IO_L19N_1 /O | #MB1/O Spartan3E ##kie &S F17
21 I10_L18P_1 /0 |48 1/O Spartan3E Bfit'> &S G156
22 I0_L18N_1 /0 | #MBT/O Spartan3E #fit &S G16
23 I10_L11N_0/GCLK5 /0 |48 1/0 Spartan3E it > %5 E10
24 GND VA

25 I10_L11P_0/GCLK4 /0 | 4N 1/0 Spartan3E Bfit'> %S D10
26 GND TR

27 10_L17P_1 /0 |45 1/0 Spartan3E Bifit'> &5 H14
28 |IO_L17N_1 /O | #MB1/0 Spartan3E #kie &= HI1b
29 I10_L16P_1 /0 | 4N 1/O Spartan3E Bifit'> %5 H16
30 I0_L16N_1 /O | 4B 1/O Spartan3E #fir’ &S H17
31 10_L15P_1 /0 |45 1/0 Spartan3E Bifgit’ > &5 J12
32 I0_L15N_1 /O | #MB /O Spartan3E #kit &= J13
33 10_L14P_1 /0 | %M 1/0 Spartan3E #fit'> &S J15
34 10 _L14N 1 /0 | #MBT/O Spartan3E #fit &S J14
35 10_L13P_1 /0 |45 1/0 Spartan3E Bifgit'> &5 J17
36 |IO_L13N_1 /O | #MB /O Spartan3E #kit &= J16
37 I0_L12P_1 /0 |48 1/O Spartan3E it &S Ki1b
38 I0_L12N 1 /0 | 4B T/O Spartan3E #fit' &S Kl4
39 I10_L11P_1 /0 |45 1/0 Spartan3E Bifit'> &5 K13
40 |IO_L11N_1 /O | #MB1/O Spartan3E #kit &S K12
41 NC

42 EXRESETDb ARHEE

43 +3.3VOUT 0 Wiy 7 IR 71+3.3V

44 GND VA
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

4.2.4. SUZAKU CON4 #8110 a9 &
SRS 1O k7 2T, AR/ AT RESNTOEE A,

F 4-7 SUZAKU CON4 ##5 1/0 =x o4

5 |54 /0 | B&&E
1 Ze&
2 Zex
3 I10_L10P_1 /0 | A 1/O Spartan3E kit &5 L18
4 I0_L10N_1 /0 | 4N 1/O Spartan3E e %& 5 L17
5 10_L09P_1 /O | 45 1/0 Spartan3E #it > & S L16
6 I0_LO9N 1 /O | M4 1/O Spartan3E i %& 5 L15
7 10 _Lo8P_1 /0 | #M#F I/O Spartan3E e %& 5 N18
8 10_LO8N_1 /O | 45 1/0 Spartan3E #ki &S M18
9 10_L07P_1 /0 | A 1/0 Spartan3E it &K= M15
10 I0_LO7N_1 /0 | #M# 1/O Spartan3E ##it &S M16
11 10_L06P_1 /0 | 4N 1/O Spartan3E kit &5 P17
12 I0_LO6N_1 /0 | #M 1/0 Spartan3E #fit &5 P18

4.2.5. SUZAKU CON5 # & 1/0 a9 43
INES 1O 217 2T, aRrZ TR ESNTOERA,
#* 4-8 SUZAKU CON5 #ER 1/Q ax o4

e | EE4 /0 | #%#e
1 GND TR
2 +3.3VOUT 0O | WEe Y7 BN +3.3V
3 10 _L05P_1 /O | 4B 1/O Spartan3E £t &S Ml14
4 I10_LO5N_1 /O | /58 1/0 Spartan3E #Efit’ &5 M13
5 10_L03P_1 /O | #MB1/O Spartan3E #Efir' %S R15
6 10_LO3N_1 /0 |4 1/O Spartan3E #fit’ %=  R16
7 10_L02P_1 /O | #E51/0 Spartan3E #fit’ &S R18
8 1I0_L02N 1 /O |4 1/O Spartan3E #fit’ &S T18
9 I0_LO01P_1 /0O |4 T/O Spartan3E #fit’ &S U18
10 I0_LO1N_1 /O | /E51/0 Spartan3E #fit’ &S T17
11 I0f 2 /0 | %M 1/0 Spartan3E #fit'> &S T15
12 10_L24N 2 /0 |45 1/0 Spartan3E Bifit'> %S Rl4

12




SUZAKU-S STARTER KIT GUIDE (FPGA)

4.2.6. SUZAKU CON6 FEIRA H1+3.3V

SUZAKU & LED/SW 7R — R Z45f5e Rl 3 I L 72 TL7ZE W, 377 3. 1L BRI OV T E S RLTES

VY,

4.2.7. SUZAKU CON7 FPGA JTAG ¥ #

FPGA JTAG =24 T9, JTAG @ /0 OFEEIF+2.5V TT, +2.5V IZXHELZ JTAG ¥ Vom—Rr—7

VR L TLIEE W,

# 4-9 SUZAKU CON7 FPGA JTAG M=axr%#
x5 |B54 /O | F&hE

1 GND 7R

2 +2.5VOUT Wi a7 IR ) +2.5V

3 TCK I JTAG

4 TDI I JTAG

5 TDO 0 | JTAG

6 TMS I JTAG

4.2.8. SUZAKU D1,D3 LED

a—H—artr—/L LED(R)E/ XU —O0N LEDG#) T3,

# 4-10 SUZAKU D1, D3 LED

(EReEA /0 | B&eE
D1 0 a2—H—arhr—/L LED Spartan3E it &5 T3
D3 0 SUZAKU AR —RIZ+3.3V 2Ma S s & 8T

4.2.9. SUZAKU JP1,JP2 BRER I v /N
EHETE—RNREH v FPGA 7/ L v T,
# 4-11 SUZAKU JP1. JP2 ZEHT v

& =4

pal

1/0

PR RE

JP1

EEHE—RREH Y /TT, A—7 T4 —r7—h(SUZAKU
EENREC Linux 2SHBWWICEE) LET, v a— T —tr—%%
—R (7 —ha—F OHERENLTREE) 1220 ET,

JP2

FPGAIZJTAG )63 7 4% 2l —3 a1 5EE . SPI Flash 122
VIUR 2L —ar T — AR a— R AT A v
T, (KU &va—hg 5L, BREEAR FPGA I[ZXfL, =
74X 2L —al BRI T HZENTEET)
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

4.2.10. SUZAKU L2 Ethernet 10Base-T/100Base-Tx
AR—RRITHE AL QW Dax s 2R X/ A—H1%, J0026D21B/PULSE T,
= 4-12 SUZAKU L2 Ethernet 10Base-T/100Base-Tx

x5 |BF4 IO | B&iE
1 TX+ ZEEYAANAT H )+
2 TX- ZEEY A AT H S -
3 RX+ ZEBY A ARAT A+
4 75Q #di (4 B b 5 FE LT a— L TNOET)
5 75 Q &b (4 FE L& 5 F/E AL a—RLTOVET)
6 RX- FEFY A AT A S -
7 75 Q #&i (7 B b 8 FE U AT a— L TWET)
8 75 Q #&fi (7 BB L 8 FE AT a— LTV ET)

4.3.LED/SW R— kDA 2 —Tx—X

4.3.1. LED/SW CON1 TR MEERRIRY 5
CONB E[FLE Y 712 TR BAEMEERS QO ET, FEL<IE CONB 2B L TSN,

14




SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

4.3.2. LED/SW CON2 SUZAKU ##a 9 42
SUZAKU CON2 S5 C\vET,
# 4-13 LED/SW CON2 SUZAKU #kta 7%

x5 |fEE4 /O | #%4AE Spartan-3E ##5t 5t
1 GND TIUR
2 +3.3VIN I +3.3V SUZAKU b HH4G
3 CLK
4 D
5 DO
6 nCS
7 NC N5
8 UART3 I RTS N4
9 UART2 O |TXD M6
10 UART1 O |CTS M5
11 UARTO I RXD M3
12 NC M4
13 SEG7 O | BZA+DP "High" T4l L5
14 SEG6 0 | BZAG "High"TRAT L6
15 SEG5 O | &BZANF "High" T4l L4
16 SEG4 O | E&BZAME "High"CTMA4T L3
17 SEG3 O | E&BZAFD "High" Tl L2
18 SEG2 0O | BZAFC "High"TrAT L1
19 AgE AL 1E
20 SEG1 O | &BZA+B "High"CA4T C9
21 GND TR
22 SEGO O | BZAFA "High"T&E4T D9
23 NC K5
24 nSEL2 O | 7%&Z7 A LED3 "Low" CaELE#IR K6
25 nSEL1 O | 7%EZ7AFLED2 "Low" CTaEL IR K4
26 nSELO O |7%EZ7ALED1 "Low" CaEL 38R K3
27 NC J2
28 nCODE3 | oO—4JAfvF 4 B hE EIREF"Low" | J1
29 nCODE2 I n—4JAA(vF 3 vhEH EIRE"Low" | F9
30 nCODE1 I n—XY AT 2 NE BREF Low" | E9
31 nCODEO I o—XYZAA(vF 1 EvhH SEREF"Low" | A10
32 NC B10
33 nSW2 I LRZ AT SW3 # FCT"Low" | D11
34 nSW1 I HLARZ ALY TF SW2 #H FCT'Low" C11
35 nSWO0 I LR AL vF SW1 # T C"Low" F11
36 NC E11
37 nLEO 0O | B LEDGH) D1 "Low" Thikl E12
38 nLE1 O | B LEDGH) D2 "Low" Trikl F12
39 nLE2 ¢} H 4 LEDGs) D3 "Low" CAuUT B11
40 nLE3 0 B LEDGs) D4 "Low" CM4T All
41 GND TR
42 GND TR
43 +3.3VOUT 0] EIRH 71 +3.3V SUZAKU Al k44
44 +3.3VOUT 0] EIRH 71 +3.3V SUZAKU il fik#4
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

4.3.3. LED/SW CON3 SUZAKU ##a 9 42
SUZAKU CONS3 S8V,

# 4-14 LED/SW CON3 SUZAKU #2174

B
ao

554

1/0

BAE

Spartan-3E #ft 5t

+3.3VOUT

)

+3.3V SUZAKU il fikfa

+3.3VOUT

)

+3.3V SUZAKU {AllZ 45

GND

IR

GND

IR

O |0 (I | |OV |~ [W ([N

[t
=)

—
—

—
)

[u—y
w

—
S

[t
1

—
»

—
EN|

[u—y
o]

[t
©

DO
=]

[\
—

[\
[\

[\]
w

[\
=~

GND

TR

[\
(@)

DO
»

GND

IR

[\
J

DO
(0]

DO
©

w
=]

(e
—

w
]

w
w

(VV)
=

w
(@)

w
»

wW
3

w
09]

wW
©

S
]

S
—

=
Do

I
w

+3.3VIN

+3.3V SUZAKU /b4

S
kS

GND

7T
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SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

4.3.4. LED/SW CON4 TX FMERAaRI 2
CON2 LRILE S 7Y A TfE BB R S ILCOOVET,
FEMIE CON2 22 R TLEEY,
4.3.5. LED/SW CON6 +5V AhaxY 4%
+5VE5%DEREASILTIZEN, AC T 7% 5V IZHATH AL TLEEW, (+5V i) EIAJ#2)
# 4-15 LED/SW CON6 +5V AJjmxr%

& | EE4 /O | B&aE
1 +5V I | +5V Bvs—+rEv
2 __|GND 7R

A

4-2  +5V & HF—+E

4.3.6. LED/SW CON7 RS-232C axr49 4
D-sub9 B FEIESILTWET,
# 4-16 LED/SW CON7 RS-232C a4

x5 |fEE4 /O | #%4AE Spartan-3E ##t 5t

1

2 UARTO I RXD M3

3 UART2 (0] TXD Me6

4

5 GND TIR

6

7 UARTS3 (0] RTS N4

8 UART1 I CTS M5

9

4.3.7.LEDISW7 &5 A FLED LV %

7T®7 A LED E4RUH PNP MU PRI N FEIESNTWET, "Low” 2 A §758, £NENITHIET5H 7T 'S
A2b LED Z#IR$ 52N TEET,

< 4-17 LED/SW 727 AN LED &L 7%

x5 | EE4 /O | #%&#AE Spartan-3E ##t 5t
LED1 |nSELO (0] LED1 =& "Low" CiiR K3
LED2 |nSEL1 (0] LED2 =&y "Low" CiEE{R K4
LED3 | nSEL2 (0] LED3 =& "Low" CigkfR K6

17



SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

4.3.8. LED/SW LED1~3 7% 4> k LED

T/ Ak LED 78 8 DHESNCOET, "High"# AT 5L, ZNEIUSKIET D7 A M AT S B
MTXET,
# 4-18 LED/SW LED1~3 7 &7 Ak LED

x5 |fEE4 /O | #%&4AE Spartan-3E ##t 5t
A SEGO O | &BZA A "High"TALT D9
B SEG1 O | &BZ A B" High"TAAT C9
C SEG2 O | BZ A C " High"CAa4T L1
D SEG3 O | EZA D" High" T/l L2
E SEG4 O | &BZAFE " High "TALT L3
F SEG5 O | BZ A F "High"TAAT L4
G SEG6 O | BZ Ak G "High" TA4T L6
DP |SEG7 O | EZ A DP "High"CAAT L5
A
o
F G B
(—
. UC
W O
D oP

4-3 77 ALED

4.3.9. LED/SW D1~4 HEifs LED(#)
Wit LED (k) 2840 EESHTOET, "Low 2 AT 2L ST LET,
# 4-19 LED/SW D1~4 Hi¢s LEDGR)

&5 | B4 /0 | ##re Spartan-3E ##5t 5t
D1 nLEO 0 Hifa LEDGst) D1 "Low" CAUkT E12
D2 | nLE1 0 H LEDG) D2 "Low" Tl F12
D3 | nLE2 0 B LEDGR) D3 "Low" TAkT B11
D4 | nLE3 0 HLEDG) D4 "Low" Tkl Al1

4.3.10. LED/SW SW1~3 HLAKRE VRS v F
FLRZ L A F N3O EEINTONET, #i+ L Low 2 HLET,
# 4-20 LED/SW SW1~3

%5 |EE4 /0 | #&sE Spartan-3E #5f¢5G
SW1 | nSWO I LR AAF SW1 # FCT"Low" | F11
SW2 |[nSW1 I PLRZ AT SW2 I F CT"Low" C11
SW3 | nSW2 I FLRZ 2T SW3 i FC"Low" | D11

18



SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

4.3.11.LED/SWSW4 O—41)a—FRASf vy F
=Y —=R Ay F PRSI TOET, BEIRE Low 2 H L £,

# 4-21 LED/SW SW4

x5 |fEE4 /O | #%4AE Spartan-3E ##5t 5t
nCODEO I O—ZYa—RAAfvF 20 ZENT’Low” | Al0

SW4 nCODE1 I o—FJa—RAAvF 2! IR TLow” | E9
nCODE2 I n—X)a—R2AfvF 22 TR TLow” | F9
nCODE3 I n—X)a—R2AvF 2° R T'Low” |J1
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SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

5.SUZAKU [ZDINVT

5.1.SUZAKU 0¥

SUZAKU(SZ130-U00)i% Xilinx ® FPGA(Spartan-3E)& X — AL LIzAR—Ra B a—4T7,
FPGA Lz 77 vty 4 (MicroBlaze) LA~V 7 =7/ a7 &R L, X —T 4 TV AT LELT
u CLinux Z8HL TWET,

@ VN uky Pt LAY T TN aT DL
MicroBlaze <°fFiA XV 7 =7/ a7 OEET, Xilink EDK Z#HLF4, EDK (X, GUI BB T
MicroBlaze )&~V 7 =7 /)va7 OE R ENT A €O EFHND BB Ry NI AN ER 5 — b
<7,

@ HIAFAX
FPGA O T2 —PICE o THAFARNA[HETY, T2, FHAMEI 22—V EH I 2590508 1/0 %32
ELTWET,

~ ~
A
MicroBl FIAL KoEm#o
icroBlaze ﬁ@ DRYITSLAT «» AE Y
TOM T NAR
D o — GPIOT 7 < g
1Y TemLE
RYIJ2zS)Na7Havvisi®
z ; o BT
s 81/0 D o — UARTa 7 <] 1 =
& 8
86E >
AEYAY EO =537 s
el 1—&2‘&1’;87:7 4
*f{-ﬁ?ﬂfmfﬁl,f
oo
D e e Sl R )
g FPGAR &£ )
SUZAKU
5-1 SUZAKU ¢&iZ
® LAN

LAN(10Base-T/100Base-Tx)Z FEHL T Ed, Hilk® LAN 7y —7 V23K CE £,

@ TV —TUVT VAT A
u CLinux ZHEHEDF XL —T 4 TV AT LELTRHAL TWAD T, 77V —a Y7 =7 ORFEIZIE
GNU 7770 Car " (7% H+52NT&ET, £/-. LAN 2L ha—FF SAART AR K FET
R LN AIS B SN TWDD T, IRy N — 22 CE £,
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

5.2.{t%%

SUZAKU @ F7otttk A2 LU FITRLET,

% 5-1 SUZAKU Dft#f

FPGA Xilinx Spartan-3E
XC381200 FG320 (SZ130-U00)
VA4 AN A MicroBlaze
K i FE R A 3.6864MHz(FPGA O DCM |2 &Y% L)
AEY BRAM 504Kbits
SDRAM 32Mbyte(16Mbyte + 16Mbyte)
SPI Flash 8Mbyte

74Xzl —ar

SPI Flash RIZRLIE

JTAG

FPGA AR —bk X1

2 ALk SPI 8Mbyte SPI Flash fFiAEER—hX 1
Ethernet 10Base-T / 100Base-Tx

U7 UART 115.2kbps

B A~ 2ch (1ch X OS Cfti )

Z)—I/0 & 86 &

Ut MERE VANVEYE NN

B B +3.3VE3%

YA 72X 47Tmm
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version 1.0.1

5.3. 24Oy o H

SUZAKU Ok 7 my 7 a R ET,

1/0

> _ | SDRAM
16Mbyte
- »| SDRAM
16Mbyte
- - LAN - - -
- avbhn—5 RJ-45
110
86E >~ FPGA | SPIFlash
Spartan-3E 8Mbyte
12075’72_|“ - Direct
SPI
- p|  RS232C o wml 10PN
rSov—n
JTAG - - BHE—RFS v
4PIN - > Lep
VANV ES AR 2N
Reset \\
1.2V
/RESET
+2.5V
> N
1 POWER N
+3.3Vin ot +3.3V
™. SUZAKU Board
OPB
MCH OPB
l««—m  SDRAM - » SDRAM
I _I-LMB | _|-OPB | Controller L
- - - - - ) SDRAM
BRAM BI';JFS MicroBlaze ~¢—» OPB EMC |«~—® LANOYFO—3
D-LMB D-OPB
-t OPB SP| |« ® SPIFlash
~¢—m OPB Timer
<;: a—4 - -
D:’“
Zvy < OPBUART | - RS232C
lite FSvv—n
OPB
- Interrupt
Controller
FPGA
3.6864MHz 51.6096MHz - - BBE—FSvoS
»  DCM CREICES YIRS IT b
bem |«¢—p| OPB GPIO (w¢——| W 21—+ —2>kO—)LLED
|:| & &8 (& Xilinx EDKT 1
¥ SDRAM ®ENBIPATTYT
¥ 5-2 SUZAKU 7 uv7[¥
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5.4. #8E

541. 70t vy
FPGA Wi C MicroBlaze Zf L T\ E 9", MicroBlaze O A LI FIZ/RLET,

+32 v RISC Yt

32 B NEE B

<32 DI 32 B LV AH

BAT VAT T

EF Yy alT ARy ia
N—Ry T LR
N—RY=T Ty aYy I3 G

5.4.2. /AR

3 FEFAD N ATHRERRL TWET,
‘FPGA Wi LMB (MicroBlaze & BRAMFPGA W AEY) & H2ft 3 DL H /N A)
-FPGA Wi OPB (DO~ 7 =7V IP a7 #3573 %)
‘FPGA #4532 (OPB EMC X0 OPB SDRAM %L, AMEBATY T /3A A28 a it 97573 A)

FPGARIER .
FPGA S &8\ R
OPB
G| OPBEVC |l :yiAnN—a
BRAM LMB MicroBlaze | gy
Icro | Z
> @l O7B SDRAV SDRAM
I-LMB D-OPB Controller 16Mbyte
D-LMB 1-OPB
o o
o o SDRAM
o 0 16Mbyte
Z0fth
H RY2z35)L
a7
a—4HiEm
~ANYzz3)Lary
4MRL/O
- o el H
By | mm— 2yt
LizaESFERATYY

5-3 SUZAKU /S 2HEfk
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543. *E)

3 FHFADAEY THERKL TWET,
‘FPGA Wi BRAM (5 741 8Kbyte)
T —=hTas T AHELTHE AL TOET,
ELENSE T#1E, SO 32byte(FIVIABARZ X FEIH) LIS ChHIIL, =2 —F T/ I A THEHTLIEHT
=FET,
-FPGA #16 SPI Flash (8Mbyte)
ERRE Y —ha—4%° Linux A7 A, FPGA 210 74X 2L —3 a5 —HR 8 DOF —ZREIFIH LT
WET,
OPB SPI #ffi IL., OPB &4 L TV £,
-FPGA #}i SDRAM (32Mbyte(16Mbyte + 16Mbyte))
Linux DAL ARV ELTHEALTOET,
OPB SDRAM Z{# L, OPB L8 L TVVET,
2 #> SDRAM DIE B#iiZ. 55421 2 DITBEL T FPCGA LS CVVET,

5.4.4. B Y Ad
08 M%IViAZr= br—F1Z FPGA W T OPB INTC Zf#/HL TV &,

545 34%
0S HZA~1Z FPGA W< OPB Timer 2 HL TWET,

546.>Y7)arJ—)L

0S U7 var ) —uiZ FPGA WN#¢ OPB UART Lite i FHHL T\ &,

OPB UART Lite I RS-232C h7> v —3%41 L, SUZAKU CON1 [Z#c L CUVET,

F72RS-232ChF v —NF A TF X RNEAT OO AL TERY, 2F v 1va OS H VT varyy—u
THEHL, KD 2 T RUWEIRMEH Lo TOET, ZRHORMEHDIE 512 GPIO Ko —Hayy 72 T
7u—iilffiz 35205810 OPB UART Lite ##3ktLC 2 48 —hH ® UART &3 528 A[EETT,

5.4.7. LAN

LAN =i hz—F13, FPGA #5512 SMSC #:0 LAN9115 Z#E4E L TWVvET,
LAN9115 %, OPB EMC #{HL OPB &8kl T\ ET,
RJ-45 ax 72 %35 TEY . filk® LAN 7 —7 LV (UTP) 3k T F7°,

5.4.8. 5+ &8 1/0

Z— N E I TE D4 T/0 % 86 323 TuvEd, (CON2, CON3, CON4, CON5)
SR T/0 13, 2T FPGA ©O7U—T/0 B LEEs: L CUVET,
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version 1.0.1

55.* YTy

SUZAKU DAEV<y 7 13IROEDTT,

# 52 SUZAKU OAEY~v7

Start Address | End Address

~N)2x5)L

0x0000 0000 | 0x0000 1FFF

BRAM

0x0000 1000 | Ox7FFF FFFF

Reserved

0x8000 0000 | Ox81FF FFFF

OPB-SDRAM Control ler

SDRAM 32Mbyte

0x8200 0000 | OxFEFF FFFF

Free

OxFF0O 0000 | OXFF7F FFFF

OPB-EMC

SP| Flash
8Mbyte

0xFF80 0000 | OXFFCF FFFF

Free

OXFFEO 0000 | OXFFEF FFFF

0PB-EMC

LN > O—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 A1FF | OPB-GPI0 T—FE—Fv s
PN EY RN

OXFFFF A200 | OXFFFF A3FF | OPB-LED

OXFFFF A400 | OXFFFF FFFF | Free
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6.LED/SW 7R— FIZDLVT

6.1. [E] & &5 BA

ZZTIX LED/SW AR —R DAl X (LED_SW_Schematic.pdf) OB E A G L F97, ANEIF B M OEL i # 13 At
J& CD-ROM ®"¥suzaku-io¥led_sw¥ hard”|ZIUEHSINTWDD TREMIZZHHA S IR TLTESW,

LED/SW (I3 Hit4 LED A% 4 -2 (D1, D2, D3, D4) , #ffiLARZ L AL F 33 2 (SW1, SW2, SW3), m—X=
—RAAYF 21 2(8W4), 787 AFNLED 78 3 2 (LED1, LED2, LED3) . U7 /LA —ks 1 DFEEINTE
D, FZE CON2 235 SUZAKU CEEGET DL01272 > CWVET, BELTZ+3.83V 25570 AC 7H 7% 5V »»
53U L ¥ 2l —HT+3.83V E{E>TnET, 20 +3.3V X CON2, CON3/ 5 SUZAKU I~ S Ed,

I:I ......
| | LED x 4
7] il Iy T1
: SUZAKU 7
@HH L] i'_N -
E . ﬁ\ .....
I = - {L +L +L LAY AL YT
— L [ J *3
| |
[ ] 1
I T = = RS FALYF

| e |
e e
] ] ‘ =F g A g O
1

L [ il iIj """ .
. ilfm:;w»glx/—a T 77 A~ LED
— (T
S S e I = [ _‘]
= Y 11 . il /] £

YT NHR—R N

6-1 LED/SW [EI#& X (/)N
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

6.2.ETHAY
LED/SW R — R4 I3 BRI LB LR B 7 A 2 B FIORLET,

# 61 vuy/ UkyMgHm BT A
‘5 |1FE4 /O | H&nE Spartan-3E 5t
SYS_CLK I ray 155 U10
SYS_RST I VEy Mg D3
# 6-2 EREHE T Y
E5 |1EF54 /O | HsE Spartan-3E it 5t

8 UARTS3 I RTS N4
9 UART?2 0O |[TXD M6
10 UART1 ¢} CTS M5
11 UARTO I RXD M3
13 SEG7 O | ®&ZAFDP L5
14 SEG6 0O |®BZAMG L6
15 SEG5 O |®BZANF L4
16 SEG4 O |®BZAME L3
17 SEG3 O |®BZAFD L2
18 SEG2 0O |EBZAC L1
20 SEG1 O |®&Z7AFB C9
22 SEGO 0O |®BZ7AVFA D9
24 nSEL2 ¢} 7 &7 Ak LED3 4R K6
25 nSEL1 ¢} 7 &2 Ak LED2 iR K4
26 nSELO ¢} 7 &2 A LED1#R K3
28 nCODE3 I a—HYa—RZAAyF 23 J1
29 nCODE2 I =AY —RZAA T 22 F9
30 nCODE1 I n—HJ)a—RAAf T 21 E9
31 nCODEO I a—HYa—RZAAyF 20 A10
33 nSW2 I HLARZ L AATF SW3 D11
34 nSW1 I LARZ L ZAvF SW2 C11
35 nSWO0 I WLRZ 2. F SW1 F11
37 nLEO 0 H LEDG#) D1 E12
38 nLE1 ¢} H LEDG) D2 F12
39 nLE2 0 H{ LEDG#) D3 B11
40 nLE3 0 H{, LEDGs) D4 All

6.2.1. CoreConnect

MicroBlaze (ZIN\A7 —F% 7 7F &L T IBM @ CoreConnect ZEHL T E9, CoreConnect D/ XA LN

LY AZEy bOMAHRIT MSB 23 0 By b RICERSHLTOET, 2072 EDK KV BB ER S5/ 32133~

T MSB {fI30E v~ H TEFE (51 : std_logic_vector(0 to 7)) & E 9, LnL, ARZ—4—F o LED/SW R —

REEWD ., ZHUCORIZEAE DI T SAAN, LSBAIZN 0B Y hH TERSILTEY, ZOFERE L THEMEL

FEA

AERNO VHDL Y —2D(E 5L, IBM @ CoreConnect (Z&HHH T32% MSBI2N 0By hE TEFRL TWVE

T, AN T NAAREE 5T D7D, FPGA OB TH AL ETT XU 5ED-o<KDIELTWET,
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

6.3. YT VS

SUZAKU @ Free (272> CWAAEY w7 D IHE L FIRLUET,

* 6-3

SUZAKU Free A€~

Start Address

End Address

0x8200 0000

OXFEFF_FFFF

0xFF80 0000

OXFFCF FFFF

OxFFFO 0000

OXFFFF_OFFF

OxFFFF 1100

OXFFFF_1FFF

OxFFFF 2100

OXFFFF 2FFF

OxFFFF 3100

OXFFFF_9FFF

OxFFFF A400

OXFFFF_FFFF

Free
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7.SUZAKU-S R B2 —4& —F v FZEHNT

EPITHFRRAED SUZAKU-S 2% —%—% v B LET, HARKRETIE SPI Flash AEVIZ Linux 73 0S
ELTAY, FPGA |24 EIRM& HEEE T 5 ARy M= U IS Ao THVET,

SUZAKU (2|34 —F7 —FE—FR (JP1: 4 —7) b7 —ba—F E—R (JP1: va—P) 23V, 4 —h7 — E—
NClE Linux 23 AEICERENL, 7 — e —# E—FTIL7 — b —X OBBEH L ET, BEE— R E v
RIPLIZEDNZD 2 >ZUIE A | BEE R L £,

1A ¥&®RA &

D-Sub9 &2 -10 BV EH#r—7 )0 LAN 77— 7 V&Y 7pa 317 28k L TLTE &V,

RS-232C =2x74%(CONDIZ D-Sub9 &2-10 B2 B Halr — 7 )V a3 50, ax 72OV Zf~—rk
SUZAKU MM Lo AW =A~—2%25bE5I0ICB L £, axrZOmE & Rkt 5L, MRz ks
THRANRHVET O THHICTEELIZE N,

RS232C x4 O)[g000000000000000000a0g (O
(SUZAKU CON1) 0000000000000000000O0 O O
:*7570)@—3:(:{33?@‘ ooooooooooooooooooooool
0o0o Ethernet
10Base-T/100Base-Tx
(SUZAKU L2)
© o)
00
—-'

O 000000000000000000000T C)
0000000000000000000O0O0O
LED | SW | R-SW 7SEG | UART|CONFIG

oofjooooofjooooofooooo]joolooold
0000000000000000000J00CO

TN +5V 2574 _
(LED/SW CONG) O I | 7

[I| |

- IR VNAI/EA
ﬁ o[(:)] [(:)] [C:)] %&5 :@)) [A 0)7—7!;1%5>(D1ﬁ§€—a‘<b$3‘]

7-1 SUZAKU A& —&Z—%vhax s 2R EX
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7.2.0)F7IVEBEVI 0T

SUZAKU I3 U7 VR —beary— L THEHALET, SUZAKU Oa ) — b H D S 1 iz w7 B
>720, SUZAKU Oz — VI EEST-D T D120, U7 VEBEHY 7 =7 N ETY, 22Tl Tera
Term Zf#E FAL7-BZRLET,

UTNVBERY 7N =T & B VUT VB[R DR EEIT> TLIESN,

(“F% 4-3 VT LTI — L OHE B

- Baud rate 115200
+ Data 8bit

+ Parity none

- Stop 1bit

+ Flow control none

X

Tera Term: Serial port setup

Port: Im 0K
Eaud rate: 115200 -

Data: aoit Cancel
Farity: Im -
Stop: it =] _feP |

Flow confrol:

Transmit delay

I meec/char |0 meec/line

7-2  Tera Term DX E
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SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

7.3.7A4— FJ— FE—FT Linux 8/ 9
A —h 7 —rE—R T Linux &L £7,
JP1, JP2 34— N2> TWAZ LA TR L TR,
O O

|°°°°°°°°°°°°°°°°°°°°OO
00000000000000000000009

JP1. JP2 °c
F—F

-]
+ 2
'°°r'_n°°
ojo o
|
o o|=]o ©
|
I
(%]
o o|=]|o ©
Joo
2lo o

() 0000000 000000009 (O\
o 0000000 000000009
G | UART|CONFIG
oojloocooojooooojooooojooloo o«
0000000000000000000J|000O
* * T

7-3 A —FF—hE—F V¥ OERE

7.31. BIRICOWNT

LED/SW CONG6 75 AC 74 7% 5V THEIFEZ AL £,

SUZAKU CON6 75 DITMERHZ BIRA G LW TLIEEW, BIRN v a—hL, a8 32 rREMERHD E
9, T2, BOEEIC L BEIRE IO TN TLEEN, SUZAKU & LED/SW AR —Rix, By —7
ADBIRDG :i'ofm CEFEMAE LA L7/ TNDD T, B a 8 T2 rREMERN SV F 77,

SUZAKU
*33v To Device
C1 -
— F-l-
+3.3Vin +3.3V
Y
LED/SWR—F |
+5V|
LDO
L1 <o -
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©)

o

(]
000000
000000
000000
0000000

HERIZAALEL —

+ A

Y

/ 6 0000000000000000000 000
0000000000000000000000

LED | SW | R-SW 7SEG UART|CONFIG

00/00000|00000|0O00O00OJ|O0OI0OO
0000000000000000000J0

= ==
BRI
o\A|A|A
Q ° ° °
BRAAIZZCAS © % ==

Q ©

K 7-5  ERS— 7 NEHR OB E
7.3.2. Linux Q2
BRMEEENDE, VT VIEE Y 7 =7 OfiEIZ Linux OEBn7 NFERSET,
#l 7-1  SUZAKU Oj@Eh=s

Linux version 2.4.32-ucO (atmark@pc—build) (gcc version 3.4.1 ( Xilinx EDK 8.1 Build EDK_I.17 090206 )) #1 2006
£ 7H 138 KER 01:19:35 JST

On node 0 totalpages: 8192

zone (0) : 8192 pages

zone (1) : 0 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 UARTIite serial driver version 1.00

ttyS0 at Oxffff2000 (irg = 1) is a Microblaze UARTIite
Starting kswapd

xgpio #0 at OxFFFFAOOO mapped to OxFFFFAOQO

Xilinx GPIO registered

RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize
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ethO: LAN9115 (rev 1150001) at ffe00000 IRQ 2
uclinux[mtd]: RAM probe address=0x80125a30 size=0x174000
uclinux[mtd]: root filesystem index=0

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols: ICMP, UDP, TGP

IP: routing cache hash table of 512 buckets, 4Kbytes
TCP: Hash tables configured (established 2048 bind 4096)
VES: 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/dhcpe:

Starting DHCP client:

Starting inetd:

Starting thttpd:

SUZAKU-S. STARTER-KIT login:

7.33. 004>

FTRINTWASUZAKU ou s A7 a7 b root 22— Tas Ao LET, /SAV—ROFIHEE E 1 root |
<7,

# 7-1  SUZAKU ¥R E RO 2 — P L/ AT —R
a—H4 INAT —R

root root

7.34. 2y F7—H DHRE

HfrkEE D SUZAKU (3 DHCP T IP Z 54 2J0ICESI TWET, BV OEREEIC DHCP $r— 3732
WEEIXEE IP ZEIVY CHMERHVET, L FOa~vrRaE AL, EHE IP ZH DY TTEEN, "6 7-2 [#H
7E IP 7RV ADE 4T 192.168.11.234 OFERIFIZITIE 472 IP TR A% AL TLIEE N, EE IP 2E04 T
LI SUZAKU EOFfHEL— P CTIATLTTEEN,

il 7-2  [EE IP 7R AOEN YT

#ifconfig ethO down
#ifconfig eth0 192.168.11.234

I NI =IO EITLL FDOa~v R TCERRSNET,
Bl 7-83  RyRT—ZDOREDRR

#tifconfig ethO
eth0 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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735. 917

HIfRIRBED SUZAKU Ti. thttpd LV )/hE72 HTTP S — "N EIL CWOVET, 6] 7-3 Ry R —Z3%ED
FRTTERENTZIP TRV A (B TIE 192.168.11.2340) IZBHEWOT 2T T I0W CTT 78 AT HZ LT, BifEMR
MTEET, http//IP TRLZ IZT7 7 EAL TSN,

a Welcome to SUZAKL - Microsoft Internet Explorer |Z||E|rz|
FPOLE REE F®EW  BRCANE LD ALTH "
— »»
O - O X @G Lux feomw @ 2
THELADY | http/A19216811.2347 v| B me uuh » &y

Welcome to SUZAKU

This is a placeholder page in the SUZARL running uClinu: release
of the thttpd Web server

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

& © Bk

7-6 SUZAKU Web Page
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S 7' AN LED Z#il##IC&% CGI 23 A>T ET, “http//IP 7R A/Tseg-led-control.cgi”|Z7 7 A
LTLIESN,
3 Isee-led-control - Microsoft Internet Explorer E”Elrg|
PLE REER FTW HRCAN@ YLD AT o

Q= - ©- X @G Lur fomew @ 2
THELAD) | htip//10216811.234/ Tsee-led-controloei v | Ed 580 UoD ? @~

7SEG LED CONTROL
ATMARK TECHNO

»

LED3 LED2

2 12 |

LED1
1

1~F(16 #H) D F%

FELCIOKIZ 2y

+5&. 787 Ak LED

ICERE LT TR R RS

b, @"l!‘fhﬁﬂ‘iirx_—én?bt o ATk

7-7  CGL ZENLTHD

7.3.6. RTH%

SUZAKU Tl — 7 7 AV AT LGt A B | _ﬁ‘é_&f FEIRRNIRED )L — T 7 A )L AT AOHE TR
ZEHEL CWET, 207l SUZAKU 2/ T3 05813 EBIRA UL TR T 325260 TEEd, 72720
SUZAKU D338 €7 7 ANV ARG T DO AL TD Flat Filesystem Tl [F#EEZIHL TWBEDF {ﬁlﬁ
WZIEXIE L CWVER A, BIRZ Y52 21285 T Flat Filesystem L@?H&’Eﬁ%?j EMEDRHET, Fo,
SUZAKU % WAL~ AR T HZETN—RT 7 ANV AT D HHED ROMFES 75 JEFS2 (CAEF §5Z L3 Al HE
TI MW, ZOGAREREZYHZ LIS TR LIZIE T OFT — 22 RS iR HV E T,

FEL<IZ Flat Filesystem <° Flat Filesystem Daemon O~==7 /L JFFS2 O~==o27 /L& G2 E0,
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74.7—+FO—4F—FKTRXRAY I UEEHIT
7 —ha—HE—RTCARY U EEINLET,
JPUCT Y T T %I Toa— b TLIEEN,

00000J00000|00C0O000|000O0O0|OO
O Q000000000000000000000 O

|ooooooooooooooooooooool

O ) 000000000000000000000 O
) °
oo

D O O

JP1 va—k oof 22
o 0
o O

JP2 F—7

g |

N 1

: ¥
O 0000000000000 000000O0 OO0
000000000000000000000O0
LED | SW | R-SW 7SEG UART|CONFIG]|

oojooooolooooofooooojoojoo o«
0000000000000000000J00 0O

I

7-8 T —br—FE—F Uyl SORE
741. XAy NI UEE

VT NVEERY 7R 2 7 BEEISI CWAZEEMERL TD AC 7X# 7% 5V Ziske L. BIFEA AR L T2
W, YUTVBE Y 7 = 7 OEEICLL FRFR RS, ARy e U REfEET,

B Tera Term - COMI YT

Eile Edit Setup Contral  Window  Help

-
BBoot with SPI w0.1 (microblaze)
Presz 2" or "Z° for BBoot Menu.

w

X 7-9 Apyh<wi o OiEH
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HEMNEDIE
IIR22 SR AT

2D E—#EICHTEROVRD 0—1-2 ¢tFEhTEHFD
EERAIAED [EIEya)3: SEAW)

10T E FNERRIET BT

+ 45 AURLEDDEIERA L E D

7-10 Aoy b= U T THRED
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8.ISE MfELA

FPGA 1176 SUZAKU DBi% 4T 57-9121%, ISE OV FEHAHZENMLEAR KT, ISE 1T Xilinx 23
95 FPGA Of &R i ErEE T4, GUI 4>/ —/V Project Navigator T, FPGA |2/ B2 im B A Ak, A
BB, bit 7 7 ANV DEZIABLDY — LI | h—F LB B AR L CvET,

ZZ T LED/SW AR —R O 4 LED(DD% TS 5L 412 ISE OV MBI LE T, AETIE
ISE8.1i Z L TWET, ISE DEWFOFEMILISE D~V ~ =27 V%5 E BB TSN, ISE 2T B A
REDOAIVT v ma T VELHESTTOET,

E Hilinx - ISE - G:¥suzaku¥zlot_le¥slot_le ise
File Edit Wiew Project Source Procezz Window

DPHS 50 6§70 &% IR

Software Manuals
Hilinz on the Web
Tutorials

Mo project is open

) Select Tip of the Day
File->Open Project Software Updates..

ar
File=>Mew Project fBbout...

E$ Sources |ﬁ5napshots || ELibraries |

81 ISEDO~IVY ~=aT V5%
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8.1. B8 LED & 4[E &

B LED BRI TROINNZ 2> TWET, ZF41 180 Q DHHI T 3.3V IZT VT v 7 ENTWET,
FPGA 7>5"Low” & 1454, i LED 23471, "High’a i 713 5&, B LED 28ETLET,
D1 OHA LED #8088 57-9H121% FPGA @ E12 B0 235" Low” & H /1L £,

+3.3V
A
? ? Spartan—3E
s 3 ; : BS | ERE | o py g
180% D1 nLEO E12
D4 1D3 |D2 | DI
- 4y « Y P 4 D2 nLE1 F12
nLE3 | nLE2 | nLE1 | nLEO D3 | nLE2 Bi1
D4 nLE3 A1l
FPGA B11
F12
E12

82 Hfa LED ALy T A

® FPGA ®OAJ), H1IZo>W\WT

SUZAKU @ FPGA @ I/0 1% C-MOS+ 3.3V [T ESN TV ET, FPGA 7513 Low” T 0.4V LA
T.”High”T 2.9V YL L3 i&vE7, FPGA ~1% 0.8V L F T’ Low”. 2.0V LA LT High” N A &£, 7=
Uy TAPEIV AT ERIE-0.8V~3.6V 2D T, THEBZ TAILARNTIEEN,

# 81 FPGA AJ), H1oBfE

Low(V) High(V)
NS <0.4 2.9<
) -0.3<IN<0.8 2.0<IN<3.6
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8.2.7AY 1Y FOFMRIERL

Project Navigator Z B T7Z&Wy, [File]l—[New Project]lZ27V>7 L TLZEW,

)

[File]—[New Project] 2V~ 7

| ggonepshats | ByLiraries |

No flow available.

8-3  Project Navigator 2

New Project Wizard 233 /~r&FE 7, [Project Location] D[...1%2 27V 7L, 70y =7 O F (LI )R A% g
FELFET, 22Tk C¥suzaku ELFE T, [Project NamellZ V=7 a2 ATILET, slot_le AL,
[Top-Level Source Typel A[HDL]:72 > TV AZ LML, [Next] 227U 7 L TLEEW,

=
E Mew Project Wizard — Greate Hew Project

Enter a Mame and Location for the Project
Projet Hame: b

)apﬁ-bme\
zlot_le w0:¥su2aku¥slot_le | E
slot_le & A ’\ FAL YN S AEFE

Select the Type of Top-Level Source for the Project C¥suzaku &7\7‘]

Top-Level Source Type:
< HOL h vl
ﬁﬁéﬁ
i

< Back Mext > Cancel

84 VI OHHMER
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8.3. T/\ 1 ZAM:EIR

SUZAKU(SZ130-U00)IZFEEEEZITWAD FPGA T A ARG EIRLF9,
PLFOREICL, [NextlZ 2o 7 L TEEW,

«Product Category All

+Family Spartan3E

+Device XC3S1200E

-Package FG320

+Speed —4

- Synthesis Tool XST(VHDL/Verilog)
-Simulator ISE Simulator(VHDL/Verilog)

E Hew Project Wizard — Device Properties

Select the Device and Deszign Flow for the Project

Property Mame YWalle

Product Category All h w
Family Spartandk L
Device HG3S1200E > TISAADER v
Packaee FGE320 W
Speed -4 J w
Top-Level Source Twpe HOL — I
Syrthesis Tool ST (WHDL/ Verilog) L | 7T DR
Simulator ISE Simulator OVHDL A erilog) v|
Enable Enhanced Desigh Summary

Enable Message Filtering ]

Dizplay Incremental Messages ]

 —

| < Back g Mewxt > H Cancel

85 T /AADER
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SUZAKU-S STARTER KIT GUIDE (FPGA)

84.)—RT77AILDIERK

[New Sourcel #2717 L TLIZEW,

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 ]

8-6 New Source {ERX

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

E Hew Source Wizard — Select Source Type

%] IP (Coregen & Architecture Wizard)
] Schematic

VHDL Module #2Vx>2

Eile name:

top

Location: top L AT

CH¥euzakuslofTE E]

|p]WHODL Package
] WHOL Test Bench
| Embedded Processor

fAdd to project

< Back g Hext > ? Cancel

8-7

VHDL Y —A7 7 A NMERR
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[Architecture NamelZ IMP IZZH L. [NextlZZ7Uv 7L TIZEWN,

E Hew Source Wizard — Define Module T||E|r$_(|
Entity Mame g |
Architecture Mam IMFDq— IMP |2 & |
Port Hame Direction Buz | MSE LSE M
in w []
i w[]
in w [ ]
i w[]
in w [ ]
i w[]
in w [ ]
i v [] 3
i w []
i v [] 3

88 T —XTIVFVLIERE

4 AE572 VHDL Y — A7 7 A VDR ENFRRSINET . MIEW DR U [Finish]l 2270y 7L TLTES W,

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

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

fdd to Project: Yesz

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

Source Mame: topwvhd

Entity Mame: top
frchitecture Mame: IMP
Fart Definitions:

89 V—ART 7 AARRK RS H
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LR o E A A E T[Next] #2727, £ %2 [Finish] 227V 7 L TLIZEY,

E Mew Froject Wizard — Project Summary

Project Mavigator will create a new praject with the fallowing specifications:

FProject:
Project Namwe: slot le
Project Path: C:%suzakuislot le
Top Lewvel Jource Type: HDL

Device:
Device Family: Spartan3E

Device: xzdizl200e
Packadge: fog3z0
Speed: -4

Synthesiz Tool: X3T (VHDL/Verilod)
Simulator: ISE Jimulator (VHDL/WVeriloo)

Enhanced Desigh Suwnary: enabled
Message Filtering: enabled
Diszplay Incremental Messages: disabled

HNew Zource:
VHDL HModule top.vhd

,“
B .

Cancel

810 & HERRIE H
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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] = |
i File Edit \iew Project Source Procesz Window Help =1 ]

DPHF LD EFR SEAEE (AN £ XDE v wa  v:mE00 9 QO
all | & FPGA Design Summary ~ SLOT_LE Project Status

S f - B B . . 3 = = 0
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
[A Timing Messages Place and Route Report
Bitgen Messages Static Timing Report

All Gurrent Messages
@Datai\ed Reports
[ Synthesis Repart

B Sources | g Srapshots | [Py Libraries

Eiteen Report

Processes: DTranSIation Feport

[ Add Existing Source D Map Feport

[ Create Mew Source [ Place and Route Report

¥ Wiew Design Summary [ 5tatic Timing Repart
%5 Desien Utiltiss [ St Boront he
‘y‘ Uzer Constraints Project Properties

Enable Enhanced Dezien Summary
. Enable Message Filtering
T2 Implsment Design X . [0 Display heremental Messsages
T2 Generate Programming File Enhanced Dezign Summary Contents
E Update Bitztream with Processor Data O Show Errors
O Show Warnings
[ Shaw Failing Constraints
O Show Glack Repart

f) Synthesize - K5T

< ¥
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

811 FRTurx=rh V—AT7ANAERKTE T
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8.5.V—Xa—FDARA

TV = MAEBERSILTOET, LLFOISIZH A LED ~O M 1E 5O ERL A LED 2 s S5
BN TTZE0 Y,

E Hilinx — ISE — C:¥suzaku¥slot_le¥slot _le.ise — [top.vhd*]
File Edit View Project Source Process Window Help

DPES LREFR @A NE 4V RE o hE

BB ID QAL EE Z2Z2 AR ADM B (S ) [0 v v
3 3 -- Target Devices: ~
Sources for: | Synthesis/Implementation - 10 -- Tool wversions: )
'f-jslnt,le 11 —- Description:
= £xcs] 200e-4fe320 1z e -
tﬁ:tnp - IMP {top.vhd? 13 :: Dependencies:
15 -- BRevision:
16 —- Revigion 0.01 - File Created
17  -- Additional Comoents:
i3 -
19
20 libhrary IEEE;
21 use IEEE.STD_LOGIC_1164.ALL:
22 use IEEE.3TD LOGIC ARITH.ALL:
23 use IEEE.3TD LOGIC UN3IIGNED.ALL:
24
EsSources | mSHGDShUlS EL\braries 25 ———— Uncomment the following library declarstion if instantiating
— 28 ———- any Xilinx primitives in this code.
F' 27 —-library UNISIN:
— 28 ——uze UTNIZIN.VComponents.all:
™ Add Existing Source §§ . -
[ Create Mew Source 31 port|
L Miew Desien Summary 32 nLED : out STD_LOGIC
‘y Dezign Utilities a3 V:
‘y Uzer Constraints 34 end top;
F- 2  Synthesize - XST 35
?2  Implement Design 36 architecture IMP of top i=
P2 Generste Prozramming File 7 )
E Update Bitstream with Processor Data 38 begin

39
40 nLEO <= '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 (

it
P

nLEO : out STD LOGIC - (55D
) ;

end top;

architecture IMP of top is

B LED 284S 5%
begin /

nLEO <= '0';
end IMP;

812 V—RI—KAS
BINICE75, [Filel=[Savel 227V v 7 U TIRIFL TTEEWY,
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8.6.3EF vy

]\\)7°*’E“/°:L~/1/ﬂﬂﬂtop — IMP(top.vhd)Z#4R L , Synthesize % 7 /L7y 7L TL/ESV, Synthesize #4 ~7
NIV I FTHENET = VG EVET, V— AT —RIZMEW 72T UL Synthesize DR T =7 ~— 2D,
L<6i%%<’“7.ﬁ7ﬁ§ﬁ'%ié—o 76[/31“7_“7_‘70ﬁCfoCOf:%/Eu\fiﬂ?“;E?:Iyﬁb\ V—2Aa—REREL TS
Y, V*‘X:f“‘Pé’ﬂ%ﬂibfﬁéﬁ‘ﬂ_ék7*775§%%ﬁn'ﬂf§“oaCw?b%)@f‘\ PO Synthesize #4 7 V7V 7L, =T7—
~ = INIR IR D ETHDIKL TSN,

E Xilinx — ISE - C:¥suzaku¥=slot le¥slot_le.ise — [top.vhd]l ‘Z”E'E'
Eile Edit View Project Source Process Window Help [=IF =]
DPHF SREF R BUALA (AN LR i xRR oo hw v
imE OO Q8L TS A ARRNE B2 WE [0 s @

50U =] -- Target Devices: L)
Sources for: | Syntheziz/Implementation v 10 -- Tool wversions:
'E]slot_le 11 -- Description:
e 12
13 -- I il ies:
[l top — IMP Gtop.vhd SPERCERCLES
o ) ~
My T 2= VEER | en
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 | ﬂgSnapShUtS ELibranes 25 ———— Tnecorment the following library declaration if instantiating
— 26 —-—-— any Xilinx primitives in this code.
27 ——library UNISIN:
e — 23 —-—use UNIZIM.VComponents.all;
M Add Existing Source . .
30 entitcy top is
(] Cl.'eate Ne.w Source 31 part |
L Miew Desien Summary 32 nLEO : out STD LOGIC
%% Desien Utilities 33 i
- 4 epd ron:
. ~ ~
Synthesize % 7 V77
P2 Generate Programming File
. . 35 hegin
ﬁ Update Bitstream with Processor Data -
40 nLEQD <= '0';
41
4Z end INF;
43
44 S . —
. . | 07 INFIREND =
Processes - = | -
L /-gm R »
\
i : 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!
"EAynthesize™ completed successfully
v

3
Conzole

3 Find in Files /

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

8-13 LT =7
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81. 4T JAV

Implement Design OAEDE, Translate DREDEZ 77 L TRV TIZZSNY,
Post-Translate 4% 7 V27U 7 L TLTZSNY,

Assign Package Pins

EE Hilinx - ISE - G:¥suzaku¥slot_le¥slot_le.ise - [top.vhdl
File Edit View Project Source Process Window Help 21 =]

D2 EHS & BIE @’I Iﬂi}giiﬁtﬁ"tﬁﬁlhl@ AR BRE oo KK v

mE DD QR E ASBH IR B .S ¥ 00 ¥ v

9 — Target Devices: -~
10 -- Tool wversions:
'@ﬂslot_le 11 —-— Description:
= {7 xeds 200e-4fg320 12 T nindenes
—— Dependencies:
ﬁ%top - IMP {top.vhd) 1z
15 —— Revision:
16 -- Revision 0.01 - File Created
17 —— Additional Comments:
18 -
5 = 19
End Sources | ﬁ?Snapshots Elerar\es 20 library IEEE;
21 use IEEE.3TD LOGIC 1164.ALL:
22 use IEEE.STD_LOGIC ARITH.ALL:
. 23 use IEEE.S3TD LOGIC UNSIGNED.ALL:
[ Add Existing Source 24
[ Create MNew Source 25 ———— Uncomment the following library declaration if instantiating
“iew Design Summary 26 —--—-- any Xilinx primitiwves in this code.
% Design Utilitiss 27 --library UNISIN:
? User Conetraints 28 ——use THNISIM.VComponsnts.all:
. ]
Synthesize - K3T
OQIYI t Desi 30 entity top is
= f2  Implement Design a1 pore [
B2 Translate 3z nLEQ : out STD_LOGIC
@ Tranzlation Report 33 )
&} Floorplan Deslgn 34 end top;
3 a5
o ~ Assign Package Pins Post-Translate % 7 /L2717
f2 Place & Route -
[ ] Generate.F‘rogramm!ng File a0 ALEO <= 10 :
E Update Bitstream with Processor Data a1
4z end IHF:
43
44 —
b
s 21| | >
Processes - -
L i Desien Summary |top |
Minimwum period: No path found -
Minimam input arrival time before clock: No path found
Maximwum output regquired time after clock: No path found
Maximam combinational path delay: No path found
I WAEMING:ProjectMomt - "C:,-"suzaku,-"slot_le.a’t,op.ngr" line 0 duplicate design unit: 'Module|top!
Process "Synthesize™ completed successfully
v
3

=1 Raneals | @ Eovewe & Wzemina o 25 Find in Filas

8-14 PACE %#7b LiF%
ucf 77 A NVZEBINL THWWINEWYE 2SI DD Tl Yes] 227w 7L TLIZEWY,

E Project Havigator [z|

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

to the project and associated with the zelected desien module. Would wou like
Project Mavieator to automatically create a UGF and add it to the project at
this time?

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

8-15 ucf 7 7 A NAERKHERS
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PACE LV U T H AL HRETELY 7P E ERVET, D1 O LED 54 S8 51215, FPGA @ E12
(Z nLEO0 OfF 5% Y TET, [Loclic E12 EANLTLEEN, (‘K 8-2 Bt LED JEAEEE L T Y A" X
1373 6-2 BEEEE L T AL BHR)

[File]-»[Savelz# 27U Z7 L CHAFL. PACE ZFAU CTL7Z&0,

#E Hilinx PAGE — G:¥suzaku¥slot _le¥top.ucf |:||§|E|
File Edit Miew [0Bz Areaz  Toole  Window Help
D & « M LK I R T e M

+-4 L0 Pins
23 Global Logic

E Logic

—

[/0 Mame|1/0 Direction] Loc |Bank OeEid | -
nLED Dutput ET2 EANK : Loc (2 E12 LA J)

Architecture Yiew

8-16 PACE ickav 7Y% 1
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Project Navigator (25> “Cﬁﬁﬁtop-IMP(top.Vhd)O)EﬁO)75/7 Vo7 L CRWTLIZEW, BV T A D77 A
Wtop.ucf K B3> TnET, AlElid PACE TEV T AL LELIZA, D FIETEL TH A T528HT
TET, H L ORVG W HIEZERL THTITEEN,

PACE CRELIZE L TH A% Text THETHIEL TEET, top.ucf 227V 73 5&, Processes DV 4R
(2 top.ucf D7 BEANRERENDHD T Edit Constraints(Text)& 4 7 /L7y 7L TLTEEW, BT H A2 )8 Text
TRRSNET,

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

[« File Edit iew Project Source Process MWindow Help == X}
‘DPHS LB EFLD @UAANNE AV RE O W@ v
IBEDD VAL EE Z2 2438 0B . )%

-—" e b 1 F#PACE: Start of Constraints generated by PACE
Sources for: | Synthesis/Implementation 4 2
ot e 3 HPACE: Start of PACE I/0 Fin Assignments E@]ﬁzﬁiénf:y%x:l%]@
B £ xcds] 200e-4fe320 4 HNET "nLEQ" LOC = "El2" ; N . “ ”
5 L it epeaad s — NET “nLEO” LOC = “E12 ;
& #PACE: Ztart of PACE Area Constraints
;
=] #PACE: 3tart of PACE Prohibit Constraints
=]
10 #PACE: End of Constraints generated by PACE
11

Eg Sources | mSnapshnts

|EL\ i

top_ucf(top.ucH) #2127

Processes:

Add Existing Source
[ Create New Source
= "y Uszer Constraints
& Create Timing Gonstraints
B2 Assien Packaee Fins

gints

Cz]| Edit Constraints (Text)

Edit Constraints(Text)&% 7 L7V

< >
2f Processes

4 |
T Design Summary top ‘ E top |

|

Started : "Launching ISE Text Editor to edit top.ucf™.

| »

o Gonzole | QErmrs _BWamingS |pg Find in Files

Ln1 Cal1 [CAPS [NUM |SCEL | UCE

817 BT H A DY —RAa—K
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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 GEEFR BAALTL(NR AR XBEB O MEne v
PIlEE|EZ ABBRADH D 0=y HE [0 ¥ v
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 4 7 /v 27V
@@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

818 A 7VAE
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Generate Programming File 24 27Vy 7L CTA==2—% L, Properties 2R L TI7EEW,

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

Eile Edit “iew Project Source Process window Help
DPHP SREFR @UAALNL AR AW XBR O M@
imE Do 9 E ABARNIH D 0 S=d sE 00 ¥ v
7 —— Module Name: top - IMP ol
Sources for: | Synthesiz/Implementation v 8§ —— Project Name:
'@ﬂslot le 9 -- Target Devices:
= €73 xc3s1 200e-4fg320 13 - E‘:‘Dl versions:
= ﬁ%top - IMP {top.vhd? iz :: Escription:
[Jtopust ttop ucf) 13 -- Dependencies:
14 -
15 —— Revision:
16 -- ERevision 0.01 - File Created
17 —— Additional Comments:
B Sources |ﬁ§8napshots ELibrarias 185 ——
19
20 library IEEE;
- 21 use IEEE.STD_LOGIC_1164.ALL:
0 Add Existing Source zz use IEEE.STD LOGIC ARITH.ALL:
[ Create Mew Source 23  use IEEE.STD_LOGIC_TUMNSIGNED. ALL:
E  iew Design Summary z4
‘y Dezign Utilities 25 - Tneomment the following library declaration if instantiasting
? User Canetraints 26 ———- any Hilinx primitives in this code.
c]@Synthasize —usT 27 ——likbrary UNIZIM:
. 28 ——uze THNISIM.VComponents.all;
= c}@lmplement Dezien 20
= c}@TranSIate 30 entity top is
@@Translation Report 31 pore |
@ Floorplan Desien 3z nLED : out STD_LOGIC
) Generate Post-Tranzlate Simulation Model 33 1
i age Pinz Post-Translate % End top:
lace & Route hitecture IMP of top is
Gienerate Programming File
- Bun
E Update Bitztream with Proceszor Data %T‘ -
Ferun
Zf Rerun Al ot B
Y stop
P Qpen Without Updating | )
¥
Processes -
§ ‘ L |top |
o~
Lnalys mpleted MON 26 JUN 0:35:4 200 ——— oo E7U‘)7LT7(::L“—%HZ{L\ Propertles ’%JS_%:FR 1
Generating Report
Nurwber of warnings: 0
Total time: 4 secs
Process "Generate Post-Place & Route Static Tiwming®™ completed successfully
v
| ¥
Gonzole | @Errors _ﬁWamings [pg Find in Files
Edit the properties for the highlihted process Ln 17 Caol 25 | CAPS | WUM | SCREL | WHDL
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Startup Options ZER L, FPGA Start-Up Clock ® Value % [JTAG ClockliZZ®F L . [OK]ZZU>Z7LF7,

E Process Properties

Category

~General Options
Configuration Options

Property Hame Walue

FFGA Start-LUp Glock CLJTAG Clock D |
Startup Optlons %E*R Enable Internal Done Pipe O

Done Output Events) Default (4} \ v|

Enable Outputs (Output Events) Default &) AN J

Releaze Write Enable (Output Events) | Default (&) JTAG ClOCk L:%E

Release DLL (Output Events) Default (HoWait)

Match Cycle Auto v|

Drive Done Pin High O

Property digplay level: | Advanced Default

< 0K Z[ Gancel | [ Apply | [ Hep |

8-20 Startup Option DZEH

Generate Programming File 2% 7 V7V 71U E4, =7 —321F 43, top.bit £ ) FPGA =22 7 4F¥ 2L —
Tar o bit 7 A BERR SN ET,

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

Eile Edit Yiew Project Source Process Window Help

DPHSF R EE R MAALANR AR IXER O HEn v
mE DD QR PL| T2ELARRRDOHM D S E [0 v v

=) -- Target Devices:
W 10 —- Tool versions:
slnt_le 11 —-— Description:
=) £ xe3s1200e-412320 13 )
=) [alefyton - IMP Gtop.vhd) 12 :: Dependencies:
[)topuct ttopust 15 - Revision:
16 —-- Rewvision 0.01 - File Created
17 —- hdditional Comments:
18 -
- 19
Eg Sources | {551 Snapshots " IEL\hranes | 20 library IEEE:
I 21 use IEEE.STD LOGIC_1164.ALL:
Za use IEEE.3TD LOGIC ARITH.ALL:
FiTEsssEs 23 use IEEE.STD_LOGIC_UNSIGNED.ALL:
[ Add Existing Source zq
[ Create New Source 25 —-——— TUncomment the following library declaration if instantiating
T Wiew Design Summary Z6 --—— any Xilinx primitives in this code.
‘y Design Utilities 27 --library UNISIM:
g lssr Constraints 28 --use TNISIM.VComponents.all:
5 29
C)@SynthESIZE_X_ST 30 entity top is
= P E)Implement Design 25 port
= Q@ Translste 3z nLED : out STD_LOGIC
[£]@Tranzlation Repart 33 Vs -
&} Floorplan Desien 34 end top;
2 Generate Post-Translate Simulation Model 35
hzzign Package Pinz Post-Translate 36 architecture INP of top is
LM o .
Flace & Route #6  begin
38
itstrearm wi . . NS
Generate Programming File 2% 7 )V 7> 7
44
< >

< |

8-21 bit 77 A /AERL

|»

|>

|
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SUZAKU-S STARTER KIT GUIDE (FPGA)

88.a>7J4Fal—>ay
SUZAKU @ FPGA ~DaL 7 4F a2l —aA2id JTAG T 7 (¥ al—ar42 47k L SPI Flash (2f3

FLCar74¥alb—a 75 5ED 2 BINHYET,

(=l
- -E-m

JTAGT SPI Flash™T
avIJ4¥alb—i3ay avIJq4¥al—i3y

8-22 oV T 4F¥ 2l —i gy

881.JTAG CaVvI74Xxal—>ay
AT JTAG 226 FPGA (a7 4F ol —rvarLEd, 20O HEEE Xilink @ FPGA 7% SRAM ~X—AD7=
DAL T AF 2L — g TENTT D, BIFEATA- RT3y 74X 2 — gy LBESRTUER0EE A, L.,

TN RHIESER CIHLDO FETary74Falb—varLEd,

FT. SUZAKU JP2 IZV % T F7 %S, a— &S TEEN, JP2 v a— 5L, EE AR FPGA

1ZxfL. SPI Flash 72602 7 4F 2l —3ar E L SEAZ LN TEET,
SUZAKU CON7IZ JTAG O& v ua—R4—7 )L (Xilinx Parallel CableIl £7-1Z1V) #855iL . LED/SW

CONG6 (2 AC 7TH 745V ZHi L. BIEAZE AL TLIZE, SUZAKU D3 /37U —O0N LEDGH) 23 S 4T L TW5
MR L TLIZEY,
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@) SUZAKU CON7

Xilinx
||||||||||||| Parallel Cable \ 2425V | 4101 | 6.TMS
I or IV X
1.GND | 3.Tck | 5.TDO
" 4
/\"J—ON

LED(#&) — ——>
g A p— %

LED/SW CON6[Z - ——— T
ACT7 & T4H5V

e

8-23 JTAG EXAA
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Project Navigator @ Configure Device iIMPACT)% % 7 L7V 7 L TLTEEY,

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

Eile Edit Wiew ject Source Process lifindow Help X
File Edit Wi Project S B Mindow  He | ]
IO EAAT A S¥ ADE 00 MRk~
=
AR R B (52 WE 0 ns
9 —-- Target Devices: A
Sources for: | Synthesis/Implementation “ 10 -- Tool versions:
1 —- Description:
=]slot_le 11 b n
= 7 xeds] 200e- 42320 1? T evendencs
= [hglefhtop - IMP étopvhd) e SPEnAEnEiEs:
- [topuct fopuct! -
16 —-- Rewvizion 0.01 - File Created
17 —- Additional Comments:
is -
A is9
&3 Sources | anapshots " IEL\brarles ‘ 20 library IEEE:
21 use IEEE.STD_LOGIC_1164.ALL:
2z use IEEE.STD_LOGIC_ARITH.ALL:
IFiEEEEE 23 use IEEE.STD_LOGIC_UNSIGNED.ALL;
M Add Existing Source 24
[ Create New Source 25 —--- Unconwment the following library declaration if instantiating
T View Design Summary 28 —---- any Zilinx primitives in this code.
¥ Desien Utilties 27 —-library UNISIN;
? User Constraints 28 ——uze UMISIM.VComponents.all:
29
Fa@synthesize - ¥ST ) )
30 entity top is =
= £@mplement Desien o pDrZ( s
=L@ Translate 3z nLED : out STD_LOGIC
- - [E)@Translation Report 33 Vi
~{g} Floorplan Design 34 end top:
P2 Generate Post-Translate Simulation Model 35
fAzsign Packaee Fins Post-Translate 36  architecture INF of top is
37
1QHer _
D Place & Route :g begin
= P 2@ Generate Programmine Fils a0 HLED <= 10 :
--@@ngrammm File Generation Report 41 ’
t 4z . . . RN
« Configure Device iMPACT) %% 7' /L7 )7
- ]
2 < in T >
Processes - o
" i Desien Summary top
L

8-24 iMPACT 26 B

T DEHNZIMPACT V)Y 7 AN H B2 EJ, [Configure device using Boundary-Scan(JTAG)]IZF =
v 27% NI, [Finish]& 27V 7L TLIZEN,

MPACT - G:fsuzaku/slot/slot

File Edit Miew Operations Options Output Debug Window Help

P H s RBX sEXNE 3 280 9N

Flows x
- FaBoundary Scan
RSV Y IMBAGT - Welcome to iIMBAGT

-~ BhSelectMAP
- BalDesktop Co
----@SystemHOE @ onfigure devices using Boundary-Scan (JTAG)

Th rresad e
iMPBCT Modes | Automatically connect to a cable and identify Boundary-Scan chain  »
() Prepare 2 PROM File

() Prepare a System ACE File

&ge =elect an action from the list below

iMPACT Processes

() Prepare 2 Boundary-Sean File
SWF

(O Canfigure devicas

uzing Slave Serial mode

T Process Operatio

. Welcoms o

A
N
< Back | FEinish | Gancel

angcript

|~

£

8-25 iMPACT /€ Hif
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B AN 2L SUZAKU OEJEI A TOFIUTT 734 2 (x¢351200e) 233 LS ET,

- iMPAGT - G:/suzaku/slot/slot.ipf ~ [Boundary Scan]

EL File Edit View Operations Options Output Debug Window Help =& =]
i EH DR XX iin({y: 280 wN

Flowes x

- E3Boundary Scan ~

~BalSlaveSerial

Sl MAP
~BHDesktop Configur. ol
;---@SystemACE
CULT v
IMPAGT Mades
T --- file 7 -—

iMPACT Processzes b 4 DO

Identify Succeeded

T Process Operations ‘ 4 g Boundary Scan

x INFO:iMPACT: 501 - '1': Added Device xodsl200e successfully. s

done .

Chain TCK freq = 10000000.

Validating chain...

EBoundary-scan chain wvalidated successfully.

PROGRESZ END - End Operation.

Elap=sed time = 0 sec.
= S/ %% BATCH CMD : identifvMPM L4
& b4
£lg | 3
= | Output | Errar || Warning |

| Gonfiguration | Parallel Iv | & MHz | LFTI

8-26 FPGA 7 /A A%,

FIEEVER LT-ar 74 F 2l —2a D7 74V top.bit 213 A TlOpenlZ 27Uy 7L TLIEE,

Aszsien Hew Gonfiguration File

Look in: |25 Gsuzakuszlot_le v| 4= 5 g—gg
=

I rea

I emses

[E]xst

File name: |to|:u.l:uit | (

File tvpe: | &1l Dezign Files (bit #rbt ®*nky *izc *bed) Vl Cancel

I a
3

[ Cancel All I Bvpazs

8-27 bit 77 AL IEIR
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TIARZIY 7L $kEITIg T 2L 2 e L, Program %4 7 /L7y 7 L TLIEEWY,

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

gEile Edit View Operations Optionz Qutput Debug Window Help (=1 =]
PEH XEEX &% {i: 22220 5w
: X VO Yt > SN AN

‘BaBoundary Scan

EoSlaveserial

‘SalselectMAP ol EXLNK

B Desktop Configur.. o

[E]Sy=stemACE

[ T b/ %c3512008
iMPACT Modes | xe3s12008 tap bit

top hit D0
" o — 0

=P Check Idoode
= Read Status Regi Program %yjﬂ/yu “/7

% Boundary Scan |

T Process Operations | 4

Eoundary-scan chain validated successfully.

PROGRESS END - End Operation.

Elapsed time = 0 sec.

f& ®%% BATCH CMD : identifyMPM

/4 #%% BATCH CMD : assignFile -p 1 -file "C:/suzaku/slot le/top.bit”

111 Taadine File 10 fanralnl/alnt 1edtan kir!

8-28 T/NAXIEIR
Verify DF =y 7R % %2391, [OKIZ2)y 7L TLIZS, Ay T 4F 2l —ar P ENET,

|>

=
= Proerammine Properties &|

Category

[=RFrocramming Pro
fdvanced PROM Programming Properties
Fevizion Properties

<@_ F eI TTT
LD And PROM Properties

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

"V Cancel [ Apply ] l Help

8-29 Program &
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Program Succeeded & FRINAUT, 2T 4F 2L —Tar il TT,

IMPACT — C:¥suzaku¥=slot _le¥default.ipf — [Boundary Scanl |Z||E|[zl

gEiIe Edit Wiew OQperations Options Qutput Debug Window Help (=15 ]
‘APEH XREREX @xiIn {3 280 N
oz x
SalBoundary Scan -
BoSlaveserial
Bo5electMAR
SalDesktop Configur.. ol
@SystemF\GE
[ =T == I =R R
MPACT Modes | x'ﬁjﬁg”ﬂ
T
Program
e Werify
epGet Device ID
= Giet Device SienatureUsz..
= Check Teods Program Succeeded
= Fead Statuz Register
T Process Operations | ] | % Sk SsEr |
wvalue of CFG REDY (INIT E) : 1 ”
DONEIN input from DOMNE pin : 1 1
IDCODE not walidated while trying to write FDRI : o
write FDRI issued hefore or after decrypt operation: o
Decryptor kevs not used in proper Sedquence : o
INFO:iMPACT: 2219 - Status register wvalues:
INFC:iMPACT - 0011 0111 1111 1000 0000 Q000 Qo000 oooo
INFO:iHMPACT: 579 - '1': Completed downloading bit file to dewvice.
INFO:iHMPACT: 580 - '1':Checking done pin ....done.
'"1': Progragmmed successfully.
PROGEESS END - End Operation.
Elapsed Eime = Z sec.
= —
5 4
= I3 | »

Ciutput | Error || Warnine

Trans

Configuration | Parallel IV | &5 MHz | LFT1

8-30 LT A4F¥al—Ia Rt
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B LED(DD) 2N ~7=TLxHn ?

8-28 Hifa LED(D1) 54T

882 JTAG TaAYI74Xal—YavFIEFEE®D

O wh

6.

SUZAKU JP2 (ZV % /X7 T 7 %S L Cra—hstEd

SUZAKU CONT7 (2 JTAG ¥V ma—Rr—7 Va5

LED/SW CONG6 |Z AC 74X 7% 5V Z4&i L, mIR&E A

SUZAKU D3 »/37—0N LEDGR) 24T L CTD I LA RS

Project Navigator ® Configure DeviceGMPACT)% % 7 /L 7V 7L CiIMPACT Z3hb L, a7 4F =L
—var

EEERS

MERAYLE, a7 X2l —larNRITEDbNET,
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8.8.3.SPIFlash [Z&EFELTCayvI74¥al—o3ay

—[FEREY > THY) — EEIRE AN THATIZEN, SPI Flash IZRFSIL WD T —FNRar 74X ol —ig
YENDHDT, Ay b U DIRREIZR T2 EBWET, ZIUTEIEEHIR R FELZA3, Xilink @ FPGA 7% SRAM
NR—=2D7=D T, NESDREIBEANBZAARFFSEAIZiZ SPI Flash 2oy 74X a2l —3ab 5 — X e EEA T LEEN
HYET, SPI Flash I% SUZAKU O HEHIZFIES N TOET,

SPI Flash

S

8-31 SPI Flash DL

F9°, SUZAKU JP2 IV T T 7 %L, va—hSETLIEEN, JP2 2 a—h&EhL, EIFEE AR FPGA
(ZxtL. SPI Flash 726D 74X 2l —al 8 ESHAZENTEE T, a7 4Fal—alZE ESE7R
LEXAHLRNBEZEILTLENET,

LED/SW CON4 (Z JTAG D& m—R4—7 )L (Xilinx Parallel Cablelll £7-131V) Z#4%: L. LED/SW
CONG6 IZ AC 7H 745V Z8 L. BIREZE AL TLZEW, SUZAKU D3 03U —0N LEDGH) 23 S 4TL D
IHERRL TLIZEWY,

f Xilinx
Parallel Cable ||

( O mMorN

LED/SW CON4(1~6&E>)

5. TDO 3. TCK 1. GND

6. TMS 4. TDI 2.+3.3V

LED/SW CONGIZ_[i S |
AC79 7095\/ l 5.DO 3. CLK 1. GND
ﬂ
6. CS 4. DI 2. +3.3V

8-32 SPI Flash EXA AL
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£} )& CD-ROM ®”¥suzaku_sz130-u00¥fpga_proj”® HDJEHE 7 71 /1 spi_writer.zip” &/ N—R T 4 A7 (&
BRL CL7Z&W, BB O 7 42 O FD”Spi_Writer.exe” & FTL TZEW, FRINSH ER0ET, [L1220>
JLUTLIZENY,

SPI Writer

&

FrAlE | ( )

I | ety seoo-F |

8-33 SPI_Writer

Ty AVRIREE NS EARDOT, HEEIALTZW bit 77 A VERIRL | [BAIEZ 7Yy 7 L TLTEENY,

774 % BK 3
TP MDIBFTID: [ slat le ~| & By E

[Ty neo

|5y _xmzg=

[)xst

Etopbit

Z7A LN topbit C B D)
FrADAEERT:  |BIT Files (ebit) =] Firil

8-34 bit 77 A/LER

% SPI Writer IXEFZIALIZW bit 77 AV ERTy 7 &Ry 7 TIERTHIEH TEET,

top.hbit

SPI Writer

835 NI 7 &Rmvr
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INTEZALYEENHTE T T, Fvrn—Ra27)y 7L TLIEEW, Verify Z LB LRV EIT, Fov/RA
23T L TR,

SPIWriter x|

T ) |G:¥su2aku¥sIu:ut_le¥tu:up.|:|it

w4k File information #%*

PATH: Ci¥suzaku¥zlot_le¥tophit
HAME: top.bit

SIFE: 480223

8-36 EZIALMEHE T

FEIABEBIAL THWU R 23 R RSN DD TIOK]Z 7Yy 7L TLIZS W,

8-37 EXIA L HE M

ar 74X 2l —ar 7 —4#0 SPI Flash (ZEZIAFNET, 22T Please check windrvr.sys” V)7 — 3
FALT-Y551378.8.5 Please check windrvr.sys 2338 EL725 6725 L TIZE0,

SPIWriter x|

Il | |

46502 4 480152 bytes programed.  O%)

" F | aacd |V

8-38 FEXALH
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PLUF OB D L5112 Download has been completed!” &3 m Sz HEE ALK T T,

SPL Writer X

DA MR |G:¥Su2aku¥s lot_le¥topbit J

Dovnload haz been completed!

480152 # 480152 bytes programed. (00K

W erify = Gt

8-39 EZIALMT

LED/SW CON6 x5 AC 74 7% 5V kW CEIRZYIY, JP2 DV v /37527 L LED/SW CON4 DX m
—RTr =7 NEILTTLTLIESN, iU LED/ISW CONG6 (2 AC 74 7% 5V Z#filL | BIRA AL TTZENY,

JP2A—T

BiREY>TEDIA AT
8-40 SPI Flash EXIALKT)

B LED (D1) 23 -7 CTLxih 2 S ENEEREZ Y > Thary 7 X ol —Tar 7 —X 3 kbivEt A,

8.8.4.SPIFlash [CTRELTaYI4FXalL—LavFEFEED

1. SUZAKU JP2 |2V %o N F 57 %S L Toa—h&w5

2 LED/SW CON4 (&7 a—Rr—7 )V afiki 5

3 LED/SW CONG6 (= AC 74 7% 5V 45 L, B A

4. SUZAKU D3 ®/37—0N LEDG) 2554 L CNDZ &2 flERR
5. SPI_Writer #3265 1S, SPI Flash (22 7 4Fal —Sars —2&EXATe
6 LED/SW CON6 ™ AC 74 7% 5V 3 ¢°L. BiEZ95
LED/SW CON4 &7 a—R Ay —7 )V ld34

8 SUZAKU JP2 OV % /XT T %349

9. LED/SW CONG6 (2 AC 74 7% 5V Z4fi L. BIF A
10. R

KEFEAZY->TH, a7 Fab—arNEIT b ER A,

7.
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8.8.5. Please check windrvr.sys B\& 4% L 1-158&
ISE Z# A A=V LTz PC TIEEZALPIRESLT | L FO=T—03HAZENHVET,
% 3

@ Fleaze check windrerzvs

841 =7 —FKR

f+)& CD-ROM D”¥suzaku_sz130-u00¥fpga_proj”dH DIEAET 71 /L spi_writer.zip & /N—RT A A7 &
BILTLIEE N, BB O+ Z OHIZHSH WINDRVR.SYS ZFEUARTIOT 7 AR 2 & fERL .,
Administrator #fRL—F T T O 74N F|Za’—L TSN,

+ WindowsNT/2000 D& C:¥WINNT¥system32¥drivers
+ WindowsXP D4 C:¥WINDOWS¥system32¥drivers

a<w R TR b B, wdreg.exe D57 4 /WA IZBEIL .
wdreg install
HRITLTLIEEN,

Creating driver entry...OK
Starting driver entry...OK

ERRENFET, ZVTRIANDA A=) SHL, =T =D 7R E T,

8.8.6. SPI Writer [CTDLMT

SPI Writer |& SPI Flash ®4ciaN 5 1Mbyte £ TCIHEL, 274X al —iar 7 —#&EFEZiIATe SUZAKU
@ SPI Flash B DO EXIALY — /)L TT,

SUZAKU (% SPI Flash (Y7 Ny =7 OF —#RZ DT — 2 ZARAFL TRY, ZNODT —Fa SN2
BHHY— L TEXIALET,

SPI Flash O EXIAALY —/L LT Xilinx #2400 xspi £V )Y — /b HUFET M, xspi id SPI Flash D7 —#
FAEMEELT, a7 4Fal—ar T —H e EXATLY — L THAHT-0 , SUZAKU @ SPI Flash EX AL EL
TR, BEEDSMELDET,
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ZEELE

D1 #5088 7=L%, D2, D3, D4 NP Lo TWAEDITR
ZAUFZEEE OB FIZIVET,
Generate Programming File #4727V y 7L CTA==2—% L. Properties Z 3R L TI7EEW,

E Xilinx — ISE — C:¥suzaku¥slot_le¥zlot_le.ise — [top.vhd]

MONZTLIIMN?

Eile Edit Yiew Project Source Process 'Window Help =1 =]
DPHA LB ERD ﬁ@t@t@t@tlh@ ARIEBE oo Mrﬁm
mE oo Qe 2 ABRA D @ Sz »E [0 we ¥
7 —— HNodule Name: top - IMP ~
Sources for | Synthesiz/Implementation - 8 -- PFroject Name:
ﬁslot le 9 —— Target Devices:
= 3 xcls1200e-4ig20 13 - EC‘Dl versions:
= a‘%top - IMP (top.whd) e :: sscription:
EtDDUCf ttop.uef? 13 —— Dependencies:
14 -
15 —— Revision:
16 -—- Revision 0.01 - File Created
17 —— Additional Comments:
Eng Sources |m8napshnts ELihrarias 18
19
20 libhrary IEEE;
izsosses : Z1 use IEEE.3TD_LOGIC_1164.ALL;:
0 Add Existing Source 22  use IEEE.STD LOGIC ARITH.ALL;
[ Create Mew Source 23 use IEEE.STD LOGIC UMSIGNED.ALLL;
& View Design Summary 24
y Desien Utilities 25 —--- Uncomment the following library declaration if instantiating
Ay User Canetraints 26 ————. any Hilinx primitiwves in this code.
{}@Synthasize _wsT 27 --library UNISIHM:
. 28 ——uze TNISIM.VComponent=s.all:
= PADImplement Dezien -
& c}@-ﬁa”s"ﬁta 30 entity top is
@@Translation Report a1 port |
@} Floorplan Design 32 nLED : out 5TD_LOGIC
&3] t} Generate Post-Tranzlate Slmulatlon Model 33 1
2 Assien Pack | 34 end top:
hicecture IMP of top is
. 37
: Fun
E Updata Bltslream W|Ih Prucessur Data %3: -
Rerun
EK: Rerun All ’ —
Sf stop
Cpen Without Updating b
| b3
Processes ‘ o u
- F27Vy 7 LT, A=a—%H L, Properties Zi%R —
Generating Report ...
Number of warnings: 0
Total time: 4 secs
Process "Generate Post-Place & Route Static Tiwing™ completed successfully
v
| ¥
o Gonzole | eErrors _ﬁ\l\l’arnings [gg Fird in Files
Edit the properties for the highlihted process Ln 17 ol 25 | GAPS  MUM | SCREL | WHDL

X 8-

42 ZEXELALBRD
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[Configuration Options]Z & SEROEE A TEET, 22 TRIRLEZROHZENTEET, ZOHFIz
[Unused IOB PinslE WD RBH0ET 723, ZHNZEX A O EIZ/20E T, #IHIEE & . [Pull Downliz7e
STWET, 24 ([Pull Uplic 354, D2, D3, D4 134672<720EF 03, SUZAKU TIXZEEE L 243 E D
Pull Down O FFEH > TLZEWY, Pull Up X° Float (22 L7=56 . BIEL7e<72 B IREERHVES, LSO
DRI G BT 72 & DRI BL DR TE A2 3 50 TIFRL EASIIME BE2EFID Y TTEENY,

E Process Properties &‘

e

Gategary

~Readback Options

Property Name Value
Conti ion Rate Default (1)

v
Con Gl (Configuration Pins) Pull Up v
Con Pin MD Pull Up v
Contiguration Pin M1 Pull Up v
Contiguration Pin M2 Full Up v
Contiguration Pin Program Pull Up v
Contiguration Pin Done Pull Up v
JTAG Pin TGK Pull Up v
JTAG Pin TDT Pull Up v
JTAG Pin TDO Pull Up v
T v

< hused I0B Pins Pull Dawar v
UserID Code U TG THE Sume ey FF
Reset DGM it SHUTDOWN & AGHIGH performed [[]

DCI Update Mode | A= Required v

Property display level Default

[ ok [ oenest | [ ey | Hep

8-43 ZEXV L ABREEE

+3. 3V
VAN

+3. 3V §

FPGA AN

i A
4=
N7y 7 ES AN
PLBEND

Dq4—7
TILEDY

8-44 LU HELH
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OVHDL [Z&LAAO vy EgEt

ZZTIE VHDL Otk FiEEnY v 73 GHI DWW TR L £,

9.1.VHDL ) EK#EE

F9°1% VHDL OFtak FiEE# L £,

VHDL DI AR &I T
@ T TUIVESENY UL
® = 7 (71(entity)
® 7 X775 % (architecture)

MBI ET,

TATIFVEG L —U ML T, BEEE -ORBREZER LI Sy —V 2L, =T 47412
INREDA LB —T 2—R%EFLIR L, T —F T 7T ¥ [ZNEB I O E L EA FEl L E T,

VHDL TIEPHRIGES 5O TLFOR/INDXNELER A, Bl 21X Port Id port £\ T PORT L7 TH [A]
CIZbinET, IR FRIGEICHTZDODNIE BRI THTLIEEN, L, ISE B OTX AT 4 4% > T
AR, BRI R E AN E D> TERRSINIGE THRGEL 2D ET,

—TIEDHEZDITRETHAAMIZRVET,

il 9-1 VHDL EAMEE

——TATITVEE &\ —V L

library IEEE; — AR
use TEEE.STD LOGIC 1164.ALL;

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

—= =TT (A OES) Port % port H PORT & [fll
entity slot 1is /
Port (

——ZZWC AT D EES2EL

) ;

end slot;

T —% 7T (EEAE)

architecture IMP of slot is
- PME BSOS E S AT
begin

- 2T AR TS
end IMP;

68



SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

92. 54 TS VEBEEENYT—UHUHL
ISE T VHDL Y —2a—R% ABER T BL, or — VR3OS ES, ZnZho ki FROmY
VC“TJAO ﬂiﬂl%ﬁ%ﬁ fdf/\oyb‘*—“‘/‘z)i‘ol})}:a@"c\ %\gc:mUTW@ﬁLT<f:éb\o
£ 91 FATIVEAvr—

A7 TV INlr—Y ik

TEEE std logic 1164 FEARBIE
std logic_arith R
std logic unsigned |fF57aLEHA

9.3. T T 1 T « (entity)

TUT AT AN TIIR— D BEESEITVET, I EDA L E—T 2 —AZONWTERT DA DT T 4T AR
V%9, ISE CVHDL Y—Aa—RZHEVERTDE, o T4 T 48137 7ANE ERICA RNV ET,

il 9-2  entity stk

entity slot is —--entity = 74744 is
Port (
SYS CLK : in std logic;
nLE : out std logic vector (0 to 2);
nSW : in std logic vector (0 to 2) —-f&&IZ ; IFAE
)
end slot; --end TV T AT 1%

® FBOEHR
EHIRUTFORRCEELET,

ReME B4 NI I T — 25474

® AHJihHm
A FRIZIX in, out. inout HFE&EFARLFET,

* 92 AHAITm

in AN THAZLEEIRTE
out H I CHHZLERE (N CHAHTE2)
inout A THHZEERE

VHDL Ti&, AR —ME 52N TEEE A, WE TSIV EeXIT, WEZ B AICNEE 552 v
F7, NEMEEFDESITOWVWTIE’9.4 7—F%77F % (architecture) O NEME BFDEFRDIEE SR TZE
AN
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@ T4

T —HEATNUF a2 HVET N, IMFEIDIX std logic & std logic vector TJ, std logic T
1EYRDEFEFEREL, std logic vector(0 to n) Tn+lEYMEDEZEERLET,

nLE : out std logic vector (0 to 2) &F5L3EVIDIEERI ST NEFETERTHIENTEE
B

nLE (0),nLE (1), nLE(2) £FDILT, ENETNOE Y MV ZENTEET,

to ZfHoTERT DL, MSB I3 0 B> hHIZARVES, (downto &L LSBIZY 0 B hHIZARDET, A
FTIE IBM @ CoreConnect [ZHHOHETAAREERT D7D, to ZHVET, )

# 93 T—HET

std logic IEEE 747 7V TCER
std logic vector | std logic DI X XA
integer FeHR(32 B )
Lo [ 1 | 2 [ 38 |
MSB LSB

91 to &l TER

9.4.7 —% T % F -+ (architecture)
[FIE OIS SCENERE 2 Z IR 2 LET, 77 7T YA IMEETT ., AETIE 1MP ELTWET,
5l 9-4 architecture il

architecture IMP of slot is —-architecture 7—F77F ¥4 of TUT 4744 is
--NEE B DER
signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1);
signal count led : STD LOGIC;
begin
= ZZ\ZRIRFLEE S A SR 5
nLE <= not le; --1=5MRAX - EIlEaAa U ey a W)
process (SYS CLK) —-7mEAX
begin
if SYS CLK'event and SYS CLK = 'l' then
if SYS RST = '1' then
count <= (others => '0"');

else
count <= count + 1;
end if;
end 1if;
end process;
end IMP; --end 7—X%77F x4 ;

@ NHEFDER

W T 325 51X architecture &begin OICFLRLE T, FEEHDOEFIZIL signal ZHW, LLFD
R CTESLET, T XA TRIFIT T4 TADEFESLRILTT DT, 79.3. =T 47 ((entity) DT —4
AT DHZEZILTIIZE,

Bl 95  WEME T ER

signal §54 : 74X AT4;
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@ [FfFALE L
begin~end DMNIEFEFLIRS IV [AIEE A [FIRFALBESC SV WA ET, [RIRFLELSCTIIE N2 L2 o [F] R AL B
SCERAERZRSENEL , WANZAB SN F T, (55 ASL, 7 e AL D AR L £,

® F-RAX
A<=B; T AL AIZBBRASNLET,
® kA
T AT FOE TRl LET,
#l 9-6 TuavAL

process (BT AT 4UAR)
begin

end process;

BT TAETAVANIGER LTED ENPH BT DL, PITFER L= BB FITSN TOE TS, I #&AT
FTETTHEEITRY, RIZTNODEZPEALTLETEMEZIFIELET,

9.5. A4S hHEEKE(not. and. or)

MBI LaYy 7R EHIOWTIRIAL £,

"not”, "and”. "or’72 ¥ DHATELS — MR A E THE AL DAL A DREBE L, J 1y /% T L
FPITHALED AN CHD BB ED EF, LRSS (T LBt LED 4 > A RIS —h o B EE e
L/ji—é—o

9.51. LARE2 VR A v FEDERE

LR 2 F ORI, FTROIIZ2->TEY, RZ 2L TV E"High”2s FPGA ICA T S, A
2oL TV SHE"Low” s FPGA IZA S E T,

+3.3V
A
o | j=o Spartan—3E
§1k9 &% | E54 E7HA2
SWO
F11 . SW1 | nSWO F11
C11 nSW1
FPGA SW2 nSW1 Ci1
D11 nSW
SW3 | Sw2 ®3W1 SW3 nSW2 D11

3 &
3 &

[

9-2 WLRF ALy T FDEEEEE T VA
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9.5.2. not, and. or >

I IERE, ,\nﬁﬁ®2$§*ﬁ®i\%@%7b§&>@ifr iz X, B LED % LE LVWWOE 54 CF
L. ”H1gh”(”1”)’C SITLY FE, nLE LWOE 54 TEREL. ”Low”(“O”)T“)ﬁkTLf:%/a\! BEmBELERY
4, (nLE ® n 1347 @f_&m_&%:ﬁﬂ ERAY ) Jﬁb\iﬁ“)
LED/SW R —RIE#HHE, AREOE S NEEL TWVDHD T, B9340 I AGRBLOE 513 FPGA N
W CRERSE CIERBEL THO IO L TV E T,

o not
SHERNS IEFREE (BRSO BB Ik O— 3 Catih ¢ %1,

5] 9-7  not Fak

nLEO <= not 1le0;

le0 nLEO
le0 ——Do— nLEO ‘1’ g)

9-3 not [AIFK L EFER

@® and
SW1(E 54 :sw0)& SW2(E 54 :swl) 2l T HILT-6 D1 (E B4 :1e0) NS4 T 5L 0O DILLL FO— LT
Sl TEET,

5] 9-8 and iR

le0 <= sw0O and swl;

sw0 swi leO
0 0 0
sw0 :D_ 0 1 0
swi 10 1 0 0
1 1 1

9-4 and Rl EEER

® or
SW1(E 54 :sw0)h> SW2(E B4 : swl)DEBLH—J7 THIIEN =5 D1(UE 54 :1e0) 23S 4T 520 H D%
PLFO— TRl CTEET,

%l 9-9  or Gtk

le0 <= sw0O or swl;

72



SUZAKU-S STARTER KIT GUIDE (FPGA)
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sw0 swi leO
0 0 0
sw0 j:D_ 0 1 1
swi 10 1 0 1
1 1 1

9-5 or [FIKEEMER

B top.vhd
FIFFHEMA LED(D1) 2608 7=7 0y = /b H L CRIL TATIZENY,

il 9-10 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;

--x T4 (A TIDES)
entity top is
Port (
nLEO : out STD LOGIC; --Hif4 LED(D1) ~DHIIES (FiwE)
=

nSWO : in STD LOGIC; --AAvF (SWl)HDAINE G (AfwE)
nSWl : in STD LOGIC —-AAYF (SW2)MHDAJME" (BFwER)

)
end top;

-=T7 =7 7F ¥ (EEEAE)

architecture IMP of top is
signal le0 : STD LOGIC; --Hif4 LED WNHUE S (EimEH)
signal sw0 : STD LOGIC; --AAvT (swl)NEE B (Efm#L)
signal swl : STD LOGIC; --AAvF (sw2)NEHME S (EGmER)

begin

sw0 <= not nSWO0; --not [AIFETANRNILERILIZTS
swl <= not nSWl; --not FEIETANANIIEGREIZTS

1le0 <= sw0 and swl; -- and [EI (F5HILZ6 LED 23365)
--le0 <= sw0 or swl; -- or EIE(ELOEN—HTHLILIZE LED 235)

nLEQ <= not le0; --not [FIECH IRNICAERILIZTS

end IMP;
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| RN/ o
VT YA AILL TRV ET,
%] 9-11 not, and, or (top.ucf)

NET "nLEO" LOC = "E12";
NET "nSWO" LOC = "F11";
NET "nSW1l" LOC = "C11";

9.6. J[E % B %

ZDOREED AT T B EDANNE FITHIEAFT DRI ZNEFF R S DNET, A REFT5, TDEE
I35, EWof=Z e TEET,

JIE 7 [E] B AN [RIIER FHZ LV D S £, FERIBIER FHIBAE DR IUTIS T TS Eh & | RIS AN E
20367780 C, B EIEICIX M E £ A, BLIEFRIBNE B2 W T2WGA TR, BE 1 By 72 FHS
B THBHENET,

ISE Simulator Zffi~> T, b EADNEFRIE ChHLI T ZDOENEEMERLET,

A 4

HAIFBEDADIZHERE

9-6 JEFEEOEEX
9.6.1.D-FFD& 271y 7Foowv )

JIEFE R CEE/2 DL D-FF (Delay FF) T9,
7y DSEG FISOTT —H &R FFL, IRO7ay 7 CIREFLTeT — 2% M IILET, 7ayr/OSih ERVLISNT
T —ANEALLTH N L L EE A,
.:CT@Eb@?WLEU

cmjhhh/ﬂﬂﬂ_

D i

|
|
|
|
|<_>:<_>:<_>|<_>:<_>n

' : >I:0)7D‘;7§'GL"—71§:?#
RST 7

D-FF
AB —— D Q HA
CLK — R
s8v9
RST
Nty b

9-7 D-FF o@hifE
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9.6.2. FIHASRET

Bl IXATNE T DR ZIC Z > TEMER R EV E T, FEFWIEREHCIE ns HAL TR ZEZEoTLEIZENHY
A TGN FE IR EE TS, TR A K, BB AR L DME B ORI LY — LV OFEEEC N— Y a KL E
T, o RERT NAARDERZEIZL > THESPELELE T, ZNHDT X TORMLEZIEFR MR FHCHIZIA
LOIFEHORETT, MSZALDIZIKT DL, XA T ARBERIL, IRITMBE DD 157> TL
FVET,

FIUCOEDZ AR FHIZAIL 7RG B0 E 97, FIHIEREHCIE. ey o E#IR L0s 7
— FROERIC L DB IERC Y b Ty 7 E OFEREFRNEY T LT, RIS ASER G HEVICEMET D2 EAMRRES LT
WET, FPGA IINENIC 7y 7 R AL > T T, Zb D7 my 7 BRI ORRIZ L~ T Delay 7372
BB HELSBIET HIENRES N TOET,

Fo T, — &M FPGA TixZoruy 7B A V., RIHERFEITWET,

[FHE T & DRI E D-FF E TR > TOES, MBS DR BRI OBA/ NS D8 T, RE T
DI IEDIE ORI AAELZENTEET, EZIZ D-FF 2 A, #lAa DR R OBUELE SN 5T, kD
B IR B R E-TEET,

9.6.3. hu >4

AT BET Ty I TRMEZ AL VAT ZUAR) LTI TS, I ZOEIFEITLL T DX
RN TEET,

B 9-12 BT ZELIR

process (SYS CLK) --ZuyZ{E 58 kn b5 ET
begin
if SYS CLK'event and SYS CLK = '1' then --ZuvZ®O3H ERVIC[HM
if SYS RST = '1' then ——J‘TZ/ S5 (R EYR)
count <= (others => ‘0'); --bU7 %51k

else ——ZDfhE
count <= count + 1; —-AUUMEZAL VAL
end 1if;
end if;
end process;

® /oy r/DFR
vy DILH LR Ty DIZFRIISE T WIGE LT OIOIZERLET, SYS_CLK =‘0t3 58 FD=yP|T
RS LN TEET,

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

® Vtvhoitik

7I3y70)iﬂii‘0)T ) R N TR R U 0 P (BT s e N ot N1 N R VS DA e N R A = S
SUZAKU [ZIX&EJFEE IC NEEESIN TR, EBIRFEARHI By MR D I >T0nET, 2OV ME &
ZHWT E ﬁ@%ﬂ/ﬂ;ﬁﬂ:’!f_’ﬁb v¥7, VHDL TlIZ ORI S0y NCHIRI LS5 EOMIZNEE B E
FOWHHIULT D HELHVET,

il 9-14 RV B

if SYS CLK'event and SYS CLK = 'l' then
if SYS RST = 'l1' then
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@ if
if FLLTF O TRRRLET,

#il 9-15 if 3

if §f then

JIE VR ALBR ST
elsif 5§ then
IV AL EE ST

else

JIE VR ALBE ST

end if;

® vIHE
others TRV T X TEVVHEMT, others=>'0' &7 5L, Lo TWAE YT RTIZ 0 PMUAZILET,

5] 9-16 other THIHL

count <= (others => ‘0');

9.7.ISE Simulator OfEL\A
AHElF, A BRI ZDL I 2l —2ar BTV ET, A YT EZTIE 0035 15 FCHAAIENTEET,

9.7.1. A7 > 42 VHDL
7Ty N RTRER L TIES0,
a7 40T slot_counter EL . new Source T slot_counter.vhd &L, Hil/ —RAa—R&2{E->TEEN,

B slot_counter.vhd
A AR FLIR L TLTEEW, GLah T&7-5 Synthesize 24 7 V7V w7 U CHEIZREEW ARV T =/ L
TLIEEY,

Bl 9-17 B ZDIIal— 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 —-AUVHOEYME
)
Port (
SYS CLK : in STD LOGIC; --ZuvZ{g%
SYS_RST : in STD LOGIC; --UkvyME%
count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1) --AUU i

);

end slot counter;

architecture IMP of slot counter is
--PHEME B DER

signal count w : STD LOGIC VECTOR(0 to C_CNT WIDTH-1); --HU ZENHEM
begin
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process (SYS CLK) --7RyZ{g S II8 LN HHEHET
begin
if SYS CLK'event and SYS CLK = 'l' then --7myZDH EADIZ[EH]
if SYS RST = '1' then --Ukvyh&h/=b (REIUEYE)
count w <= (others => '0'); --HVZIHIL
else --TOfhIZ
count w <= count w + 1; --AUUMEZALTIAS
end if;
end if;
end process;

count <= count w; --AVHEEINEBIZHT)

end IMP;

| IVESIIDVS'S
INZDNEIE DISTGA—R AT e VIV FE4, BIRTERUTR— LI FERICTT D, BFHRAET 770
TN out” 78 E D FF B OFREITHD EH A

%] 9-18 generic X

generic (

1

U

T4 TEEATE = PIHIE

EH

9.7.2. TR FRUFDHBIER

BB DENWEE S S 2L—a CTHERL T,

[Project] —[New Sourcelz 27V 7 L TLZEWY,

[Test Bench WaveForm]Z3#&{RL | [File namellZ7 74 /v 4% AJjL, [Next]Z27V 7L TLFZEW, Z2TiE7
7 ANV4 % slot_counter_tb L FEd,

E Hew Source Wizard — Select Source Type

HHEMMIHE

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

L+ Schematic

e | Implementation Constraints File

T File name:

< n| Test Bench WaveForm
zlot_counter _th| |
U=zer Docugen

Werilog Modu Location: slot_counter_tb & A /)
Verilog Test Fixwyre

B WHOL Madule |G:¥suzaku¥slnt_cu:uunter |

YWHDL Library
P WHDL Packaze Test Bench WaveForm % 1%4R

‘el WHOL Test Bench
Embedded Proceszor

fdd to project

o o)

9-8  TAMUTFIERL
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WO A5 ET[Next] B LM [Finish] 2270y 7 L TLEESW, 7y 72 ER L E T, [Initial Length of
Test Bench] % 10000 (24 % L C[Finish]% 27U > 271 TL7Z&, [Initial Length of Test BenchlZZ& & 4-5&,
Ral—ral AL ETHIENTEET, MU xR EALERDIENTEET N, SEITHV X OB EE
RV 7RO TEFRLEE A,

E Initial Timine and Glock Wizard - Initialize Timing

Maxi ; ¢ Minimum
MU ! ' qam ML
output delay '-Setup-
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
Input Setup Time ne assignment/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 {GPLDY [] GSR (FPGAY
Time Scale: (R |

High for nitial: [100 | ne

[] Add fAzynchranous Sienal Suppart

o D

9-9 Iy ZRIEAERK
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OB E BT RSINET,

Source 71> R ® Source for:%[Behavioral Simulation](ZZ8 F L CTL7ZEW,

Uy MESEATILRWEE SR HIHHESNRNDO T Uy MEZEZATILET, 7y 7 A3 I TRIZWD
’C“ﬂ?~’%#ﬁbfiﬁ%’u@ﬁ%é&ﬁﬂ?ﬁbf@‘iéb\o KEDENZI) 7T HEEH D" High”, "Low” 2910 2 %
ZENTEET, WOLHT SYS_RST DfE 54K L TZEW, 100ns TfF 5&2 5 LS, 500ns TF B4 H
TFCnET,

[File]—[Savel#27V w7 LRIFL TTEEWY,

Behavioral Simulation (22 &

counter_ise — [slot_counter_th thw*] |T”E‘b_(|
iemy Project Source Process Test Bench Simulation Window Help (=115 [

BE File Edit

NELE IR Y - SRR ERE G Y
B EDONY &AL XE D o = bE 000 s v
Sources for: nthesiz/Implementation — End Time:

Sslot_counter . 10000 ns mnl ns 500 ns 900 ng 1300 ns 170|n ns 2100ne 2500 ns

& [ e 2000416320 -l-.nl Wevs o | o [T I R | [T I I [ T O O

2 slot_counter — IMP fslot_counter.vh
Bdhelt. - AN 5v5_RST o

Q¥ count{o:3] 00— 1

Uty Mg 5 AR

Er§ Sources | e Snapshots E Libraries

Hierarchy of =lot_counter_th:
slot counter

LS = | 4 | P > | ¥

Processes Hierarchy - slot_counter_tb.tbw - X = -
E]{ e T, Design Summary slnt_cnunter = slot_counter_th

-~

Process "Synthesize®™ completed successfully

Started : "Creating Thw file™.

Compiling vhdl file "C:fsuzakufslut_cuunt.erfslUt,_cUunt,Er.vhd" in Library work.

Entity <slot_counter: compiled.

Entity <slot_counter> (Architecture <imp>) compiled.
3 e
< | >

I Conzole | @Errors &Wammgs |6 Find in Files
Ready

9-10 Uty hMEEARK
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9.73. Y3al—L 3 iER

Processes Z7 %771 TLIZ&, Xilinx ISE Simulator ®EZ 27U+~ TBAZ. Simulate Behavioral
Model 2% 7 N700 7L TLIZEN, R alb—TarfE RNnFERSNET,

EE Xilinx - ISE - C:¥suzaku¥slot_counter¥slot_counter ise — [Simulation]

BB File Edit Miew Project Source Process Test Bench Simulation iindow Help =& X
DPHI 2D EFR@UALAAND LW XBR & w7
D= i Y G b E 10 ¥ ]
. Vo T |fax}(mn X (1000 wne v 1\0%;@,@@@‘@“
Sources for: | Behavioral Simulation v Now:
'-Lajs\ot counter 10100 ns 0ns 2020 4040 ns G060 8080 ns 10100
= £ xc351200e-4f2320
sys_clk
= slot_cnunter_tb (zlot_counter_th thw) a‘ s
UUT - zlot_counter - IMP (zlot_counter.vhd) M sys_rst
=l @ count[0:3]
0»\,15 @j]‘j:/}‘;i’ ¥ 2N count]
A countf1]
fras N
ﬁ‘%@j&‘ﬂ— M count(z]
B countf3]

Er§ Sources | ﬁgSnapshots |E Libraries

I Fr
Processes:

[ Add Existing Source

[ Create New Source

@ Wiew Generated Test Bench As HDL

£ Acd Test Berch To Project Simulate Behabioral Model & 7 27V~

=% Milinx ISE Simulator
[ .

-

Simulate Behavioral Mode

< * < >
Processes =Sim Hierarchy - slot_counter_th

¥ Design Summary =zloi_counter =$\DI_|:DuntEr_lh = Simulation

~
*% Failure:3imulation successful (not a failure). Mo problems detected.
User (VHDL) Code Called Simulation Stop
Simulation stopped when executing process: slot_counter th.vhw:71
on line 108 in file "C:/suzaku/slot_counter/slot_counter_tb.vhu"
1> -
<

g
5
=

Congole eEerrs A\ Warnings {2 Find in Files | = Sim Gonzole - slot_counter th |

9-11 3=l —afEk

® /7T HoONT

sys_clk O I%E FLCLIZEN, 7ay 213717 "0 & IR £,
® JViEvhMIHoONT

count DO —FHDITIRERET u EENINTOET, ZIUTMEDS R EEWVIEBRTT, sys_rst 23"High”(Z
7ehé, WISV TIES R ELET,
@ LU HDWINTF =y

sys_clk DSLH ENODEAI T ZEZ TN T T L TWDD NG ET,

count[3] DI DJEHIIT sys_clk D%, count[2] DD AR count[3] D%, count[1] DD JE Hx
count[2]DfF -+ &g o TWET, ZNESEENWET,

VHDL IZEDFEIEEHFHIDOWT, ZOZITHEITIS U TRHL TWEET,
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10. FPGA AF ROvw b U E4E

“7. 8. 7—ha—XE—R TRy U EZE T CEI N LAy b=V AL T RIORER TELILTVET, =
DAy b~ DREEEZRIWEL TONEET,

Ay b ORER BB T D230 4 I 7 IERBZ N0 TN, Ak SUZAKU OF 7 4/VMIH 3T
YERLLTZ TP =7 &8k, VY7 by =7 CHIFEIL 7,

Y7+ 7 (BRAMD )
( )
- RA—M&RE BHLRE RS YF (Fr 2T B’RE) IP37 (opb_sil00u)
#2DLL EIRLTBE. 725 AU NLEDD M F % FlERE s
£5) T2 AURLEDIZ# F %

Fa—RLTHATS
Ry TRE (BURZY RM9F (FrRUL TRE)

F1DHLIBE. ThZhRIET 57125 A2 FLEDD T AURLEDES A F
BFOEEEELEE3) ,“' SuHRKTEES
3DDHFE—HIRE (T£5 AV NLEDDOEFEMNIDF M)A —EBICKVEE
Aotz BBLEDZIER RSB B A—EE%E LEDZIER RATSH D
HA95B)

SELAREY R yF, O—
- BlEEEEFE(A—2)3—RRA/YFDA AL AYaA—R RS YFDAN
Y. 78T AV NEDDOHFDREREEZLEET S) #Z+ER5

Y ) \_ J

|OOOOO|OOOOOIOOOOOIOOOOO Ol
O 00000000000000000000O0 0 O
v v v v

\R:ooooooooooo;/véooooool
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10.1. BEif8 LED DJER ST

Ay N Y ol R, YizoTz | EWVIHECA T 728012, i LED ZJEK A4 (D1—D2—D3—D4—D1

<) SEDEIBEARUYELET,

SUZAKU ®»7 11y 71% 3.6864MHz T, 2V 7 /LiEED 115.2kHz Th 1O EEIVYINAEIZ /2> TOVET, 207
Ty AL TG 5 ELTHAE LED Z AR ST SEHLHTE DD T, BIZRZDOWDEIOXAI 715 54
I HTHEOET, DT AT RIEE T2l —al ORI ES 7RI 2 Z O FEENETRN, S RIThT o ZDE
v EZ 19bit ELET, BU L Z D EATE Yk count(0) DA I 219=524288 H7 L 2 2§ THz), 707, 17 % #:0)
WLUET,

B LED ZNER ST SEHDIC, 7 P22 WET, T NP RE 5 7 NS5 — B a5k L, #
AV TE BT O EIX YO, FI 7T H2ETT, IV H Ok EAE Y NS ENG707, P11 T 22—
T4 —Ltt 5050 IZ72 o TWT, ZOFEFELE, —FMHRFME T 7NV REEFoT 56 | R~V OMIZHFIC
STRMAT TCLEID T Z FH A 2072 count(0)DEAN 078" 1R A D =y PE L, 1 7ay /77
PV EHIITDEATE SEIEDET,

10.1.1. Bifd LED &0E &
Hf LED B REEIT K 8-2 Hf LED FilEEKEE s TH A" 25 MU TLIEEN,

10.1.2. B LED JIEXR R KT VHDL

Ty N RTRER L TES0,
a7 403 le_seq_blink L. new Source T top.vhd Z{/E->TL7ZE0,
top — IMP(top.vhd) & £ 27V /L CA==2—%HL, [New Source...]Z 3R L TI7ZE0,

E Hilinx — ISE — C:¥suzaku¥le seq blink¥le_seq blink.ise — [Desien Summary]
Edit Wiew Project

Source Procesz Window Help

g & 4 I'&E’f@tatgflﬁll AR iEBRRE o K%

i FPGA Design Summary ~

i File

Project File:

Module Mame

Target Devici

Product Yers

Add Copy of Source..  Shiftths
Set az Top Module Report Name
Bemave Synthezis Repo
Move to Library.. Translation Rep

ute Mezzages
@, Open 2 Map Report
SAELE Place and Route
Iosele Paths sages Static Timing R
nshots Properties.. i Meszages Bifteen Report

Er§ Sources | ‘«. -
% Letailed Reports

[} Eynthesis Report

[ Translation Report

[ Map Report

[ Flace and Route Report
[ 5tatic Timine Repart

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

10-2 New Source DB
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New Source Wizard 73325 E235D T, [VHDL Modulel ##4R L | [File nameliZ
LW —RT 7 A )V ESTLIEE,

E MNew Source Wizard — Select Source Type

le_seq_blink & A JjL . #r

EMM File
%] TP Coregen & Architecture Wizard)

n \.I‘HDL Package
) WVHDL Test Bench
| Embedded Processzar

Eile name:

le_seq blink| «

le_seq_blink & A7)

Location:

|O:¥suzaku¥le_seq_b|ink

| ]

#dd to project

<Back | Mext>

=

10-3 New Source £ Rii AT

top — IMP(top.vhd) #4271V v 27 L CA=a—% L, [Add Copy of Source...]ZERL T/ZS0,

Sources for:

Synthesiz/Implementation

i File Edit Wiew Project Source Process  Window Help

DFHS LB EFFMQ I@Et@t@tgﬁlﬂll LN C

'I:'ﬂ le_zeq_blink

(=) £ xc3s1 200e-4fg 320
gtMink, — IMP' (le_seq_blink.vhd}
- IMP {top.vhd}

| ETNGOUCES 5 Snapzhots

Processes:

@’ Open

[y Libraries Properties..

Shift+lhs

Set az Top Module

Bemove

Move to Library...

Toeele Paths

pd

[ Evnthegj nort
anzlation Report

M Add Existing Source
M GCreate Mew Source

[ Map Repart
[ Place and Route Report

% Wiew Desien Summary [ Static Timine Report -
% Desien Lkilities A Dt Do
A User Constrainte ProJe;t Properties
. Enable Enhanced Desien Summary
c} SyntheSIze ><ST [l Eenzhle b, o Ciltar e

EIY
5 FPGA Desien Summary A

| €3 Design Overview Project File:
[#] Summary _ Module Name
: .Propertles_ Tareet Devic

[ Timing aints
. Product Vers

[E] Mew Source.
Add Source Inz

Report Name
Synthesiz Rep
Tranzlation Re
Map Report

Place and Rout
Static Timing B
Bitgen Report
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FIFE LIl — a0 TEoT- slot_counter.vhd 28R L TZEUY,
TRNFRENLDT, [OKIZZV 7L TLIEEN, 7Y =7 M slot_counter.vhd 23 B1& N ET,

E Addine Source Files. .

The following allows wou to =ee the statuz of the source files being added to the project, and allows wou
to zpecify the Dezien Wiew azzociation for zources which are successfully added to the project.

Design Unit fzzociation

zlot_countervhd
zlot_counter IMP [Synthesiz/Imp + Simulation

Help

‘“b Cancel l ’

10-5 BEFEDY—A7 7 A VBN DRETE

top.vhd & FAZPEEE L F97, top- IMP(top.vhd) D _ETHZV w7 L A=a—%HL . [Set as Top Module] Z &R
LTS, 85D~ — 282N TNBHON ERBIC AR £,

Sources for: | Synthesiz/Implementation

Btnp.ucf Ctopc

(=] le_seq_blink
= £ %31 200e-42320
op — IMP (top. (5] Hew Source.
CDuﬂtEr_F' - Co Add Source.. Ing
['sg] le_=eq_blink 0 fidd Copy of Source..  Shift+lns

Set az Top Module

Bemove
Move to Library...

2h

%

Ef

Toeele Paths
Froperties..

E? Sources | 5 Snapshots | [y Libraries

10-6 EAIREREIZERE
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B le_seq_blink.vhd

B, LED ZNAW ASATSE DRI A LR L £97, fLil CE2BR/FEL T, le_seq_blink-IMP(le_seq_blink.vhd)

Zi3R 1L, Check Syntax #% 7V 7Uy 7 LT, 3ET =y /&L TLIZSN,
i 10-1 Hi4 LED AR 54T (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; --ZmyJ{g5
SYS RST : in STD LOGIC; --UkvyME%
le timing : in STD LOGIC; --Hifh LED JERAUT OXAIL TG
le : out STD LOGIC VECTOR(0 to 3) --Hf4 LED HE%
)

end le seq blink;

architecture IMP of le seqg blink is
--NEMEZDEFR

signal le w : STD LOGIC VECTOR(0 to 3); --Hifa LED NiE%

signal le tim : STD LOGIC; --Hif& LED JJERAUT OXAIL T NG S

signal le tim reg : STD LOGIC; --HfA LED IHRKAIZAILTIEHD 1 /ey ZiidfE
begin

process (SYS CLK) --2/Rv {55t HEET

begin
if SYS CLK'event and SYS CLK = 'l' then --ZmyZOiH EH30IC[AEH]
if SYS RST = '1' then --UEyh&h7=b (REIVEY)
le tim reg <= '0'; —--fIHHk
else
le tim reg <= le timing; --1 a7 iOEE R
end if;
end if;

end process;

process (SYS CLK) --/RvyZ{g 5L HEET

begin
if SYS CLK'event and SYS CLK = 'l' then --Z0yZOiH E30IZ[E
if SYS RST = '1' then --UEyh&h7=b (REIVEYE)
le tim <= '0'; —-#HHk
else
le tim <= le timing and (not le tim reg); --TvI i
end 1if;
end 1if;

end process;

process (SYS CLK) --/Rv {55 IlE{b3dbHEET
begin
if SYS CLK'event and SYS CLK = 'l' then --ZRyZODI.H EH3VIZ[AWY]
if SYS RST = '1' then --UEvh&h7=b (REIVEY)
le_w <= "0001"; --{EZLHIZ D1 ZHLHED
else
if le tim = '1l' then --ZAIT(ESDMEN 17272575
le w <= le w(l to 3) & le w(0); —--lbit ZIZ¥ 7k
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end 1if;
end 1if;
end 1if;
end process;

le <= le w; ——#MiBICHT)

end IMP;

B top.vhd

top.vhd % _FAZPEfE &1L T slot_counter & led_seq_blink ORI AM-ONHLET, 5Lk TX725H
top-IMP(top.vhd)Z R L, Synthesize #X% 7 /L7 V> 7 LT, {EF =y 7% L TTZEWN,

il 10-2 E. LED IEXR AT (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity top is

generic (
C CNT WIDTH : integer := 19 —-HULZDEYME

)

Port (
SYS CLK: in STD LOGIC; --ZBvZ{g%
SYS RST : in STD LOGIC; --UteyME5
nlLE : out STD LOGIC VECTOR(0 to 3) --Hifa LED /{55 (AFmE)
) i

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); --Hiff4 LED N5

component slot counter

generic (
C_CNT WIDTH : integer := C _CNT WIDTH --AVZDEYME
)7
Port (
SYS CLK : in STD LOGIC; --ZuvZ{g%
SYS RST : in STD LOGIC; --UtvMg%
count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1) --HV A

);

end component;

component le seq blink

Port (
SYS CLK: in STD LOGIC; --Z/RvZ{g%
SYS RST : in STD LOGIC; --UkvyMs%
le timing : in STD LOGIC; --Hifh LED JERAUT OXAIL TG
le : out STD LOGIC VECTOR(0 to 3) --Hfa LED HE%

);

end component;

begin
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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 timing => count(0), --HUZDf LAYy M
le => le
)7

nLE <= not le; --#MiICHIT)

end IMP;

@ S ATEER (YU HH)
A Z D EALE Y MORIEIOMEZRFF L, £ DIEEARIOK EALE Y bOEDSES TR LIT RS2 H I LE
\/91«0

i 10-3 Ty U

process (SYS CLK) --ZRy {5 583 HEET
begin
if SYS CLK'event and SYS CLK = 'l1' then --7BvyZMO3H L0 [AH]
if SYS RST = '1' then --Ukvh&h7=b (REIVEYE)
le tim reg <= '0'; —--fIHHk
else
le tim reg <= le timing; --1 7By 7RIOEEREF
end 1if;
end if;

end process;

process (SYS CLK)
begin
if SYS CLK'event and SYS CLK = 'l' then --Z0yZODOiH E3DIZ[EH
if SYS RST = '1' then --UEvyh&h/=b (FIEVEY)
le tim <= '0'; --#1Hifk
else
le tim <= le timing and (not le tim reg); --Ty Hifh
end if;
end if;
end process;
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A% D-FF ) A
D Q |._ _

CLK —— R
o899

RST
DR A

10-7 = R EIE

count(0) | count(1) | count(2) | count(3)
0 0 0 0 KKREETHT N
0 0 0 1 L7256 0 IZbEHoT
0 0 1 0 AT KT D
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0 w
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

t  EATE Y NMZTEH
10-8 i EArE Y hOENE (4 B MY 2 DGE)
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Al sys_rst 0 J_|

= i le[0:3] 4 [F 1 b4 2 b 4 b 8
& B le_w(0:3] s ¥ 1 b4 2 b 4 b 3
N 1e_tim 1 4 [ ] [ 1] [ 1]

10-9 =y PKRHOEIE (4 © Y IV 2 DGE)

® TN TRH
IR RET, FEIB L CWAT — X DN E ERIC 7RIS AZENTEARAL VAKX TY, I 7 MTAI2iE L
ToitdhELET,

5l 10-4 7T RHZ

process (SYS CLK) --Z/RyZ{5 58t HHEET
begin
if SYS CLK'event and SYS CLK = 'l' then --ZRyZODILH EADIC[E]
if SYS RST = '1' then --UEyhSh7=b (FEIVEY)
le <= "0001";
else
if le tim = '1' then --ZAILTEFOMEN 171272575
le <= le(l to 3) & le(0); --lbit ZEIZ¥ 7k
end if;
end 1if;
end 1if;
end process;

® sizHoNT
safFEH L bit LT HZ LN TEET,

i 10-5 bit JE#HE

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

(1 to 3) T.1EYrHS 3EYREEFTEYIVH TN TEET, (to TREZFRTEL TWOAEHEAT to.
downto TIEZERTEL TWAEETE downto THIVHIT) A XU MR AET AN Hij:{it e TALICHERES
WAZELIZID, PV DEE NI EIZ S 7S ET,
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Al svs_clk
Al sys_rst
Al le_tiring
= g le[0:3]
AN e
M el
M ez
)| Bl
. le_wi{0:3]
& 1e_tirm

& le_tirn_reg

=l = a0 =2 = =| 2| =

le(1 to 3)

A
4 A

0 0 0 1
1e(0) le(1) le(2) le(3)
. _/\
: 0 0 1 0
- - —
1e(0) le(1) le(2) le(3) le(0)

10-10 bit & #E

X 1 A 2 A [ ¥ 8 O

4 | I
4 | |

4 | |

o |

[ 1 X 2 X [ X 8 )

4 [] [] [] []

10-11 7RV AZ DI (4 B N AT 2 DA
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@ AR —RUb
ERLDAA L EEDD FALEFE 2 FFONM 97 720120E, o T4 T4 XD Ta R —R R L TERLET,

5l 10-6 component 3L

component ILIR—FRU M
Port (
B54 « A EWm 752447
)

end component;

IR — R MDD EFRD D ST=0, T—F T 7 F v LD begin O FTHOHLET,
TALEIFE DR —RE 5 51E port map THEELET, 7NV AIE, 2OV R —RMNIDITBNAA4HIT, D
T =X T I F ¥ N T2=— R4 RTCTRITFIUTNT ER A,

5l 10-7 port map X

FYLL L ar iR —RU N
Port map(
N—Ma=>F 54
);

| N7

it LED ~OHJ1{E 5% STD LOGIC VECTOR(0 to n) CEFRLEL, to TEFKTHEMSBMIN 0L
NEIZZ20ET, ZOGAE 5E AT 502, (55D MSB & LSB # U< DiKSZiFuifvid 8 A, VHDL
DY —ATOSLDIEL THOWDTT R, FBRICE L TH A TOKDIRLET, #%21F nLEO IE nLE<3>, nLEL
X nLE<2>, nLE2 I nLE<1>, nLE3 |L nLE<O>ZE U TH AL LET, (76.2. B T7H A" BHR)

v T AL N TETZS, Implement Design 24 7 /1270y L TLIZEWY,

v T AT
nLE3 nLE2 nLE1 nLEO N
nLE<0> nLE<1> nLE<2> nLE<3> )
MSB LSBT JSAOEFE

MSB {128 0 £~ B
10-12° 7 H AL TR T

%1 10-8 Hif4 LED JIEXK 5T (top.ucf)

NET "SYS CLK" LOC = "UlO" ; #CLK
NET "SYS RST" LOC = "D3" ; #RST
NET "nLE<0O>" 1LOC = "All" ; #nLE3
NET "nLE<1>" LOC = "Bl1l" ; #nLE2
NET "nLE<2>" LOC = "F12" ; #nLE1
NET "nLE<3>" 1LOC = "E12" ; #nLEO
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B =7 F=2—Tar
Generate Programming File 2% 7 /L2727, bit 7 7 A /L ZAE->TIIZEWN,
Configure DeviceQMPACT) %% 7 V27V L iMPACT Z3H EIf | a7 4F 2l —1a L TLEE,
H.fA LED 28 D1-D2—-D3—-D4—D1—+« « - LIER FAT T 502 B L TTEE W,

D1—D2—D3—D4—D1—-- - LIER AT

10-13 B4 LED AV AT
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10.2. 7t45 A2 FLED Fa—4

7 %7 AN LED IZ8F % Fon S TS E3, TTIERTERRTH20IC 7T B ANLED OF a—4
PVEOES, T a—F o Eol-P 1) CIIHERF R TETCWANEINSILRND T, 22 TlIe—Z)a—R 2 y
FBHDAS1% T A LED I2F= 1A EIBEZEV £,

10.2.1. A—4 ) a— FR 4 v FEDEK

LED/SW A R—R|ZEIEIN T dr—2)a—R ALy F T 4bit TO~F FTOHFLEZRIFTEET, TNFn 1k
QOIEHIT 3.3V ICT N T w7 EINTHET, AiaHER2O THE CERBIZL THEWET, EmIICLIZSA 0%
NnZno”High” (’17) . "Low”(“ON)IX"% 10-1 m—HVa—RKAA(vF (IEiwE) " DI £7,

+3. 3V

AN

l . 2 . 2

§ § § § 1kQ ET7HAY
nCODE (0) |-A10 nCODEO J1

cogn MCODE(D) Ez $ nCODET Fo

nCODE (2) p * nCODE2 E9
nCODE3)[— 1 nCODE3 A10

nCODEO nCODE2
nCODE1 nCODE3

10-14 —ZVa—R Ay F F AR EE T A
# 10-1 o—ZVa—RAA(vF(EiHFD

¥ | CODE3 | CODE2 | CODE1 | CODEO
0 0 0 0

HiEH| e Qo | |o|o | (oo |k |w|ho R o
el L Ll e e el e L =R =R =R =l (= =] [ =)
RlRRRIO|C|IO|O|IR|IFRIRIR|IC|IO|IO
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10.2.2.7 €4 A > + LED B IEE

7 ¥ A LED OB 7 A NI TFTROINTEREBESILTNT, A~G T TOERENEE A A —ROE 472071 %
Wb TEHFELFTTHIENTEET, “% 10-3 7TEZAFLED Fa—X(EHRFD EROLEHDETEILES
HAUTE TR DI HERR L TATLIE &Y,

A
N—
FGU
C—

D.EQ

B
D P

# 10-2 B AMOEE

# 10-3 7 BZ AN LED Fa—& (E#HH)

B SEG7(DP) | SEG6(G) | SEG5(F) | SEG4(E) | SEG3(D) | SEG2(C) | SEG1(B) | SEGO(A)
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 AR —RIZ1Z 7 27 AR LED 7% 3 DEESNL TN T, QL IZ”Low" 2 A )19 %5 LED1, Q2 IZ“Low”
Z A3 %E LED2, Q3 1Z"Low" 2 A /)3 %5L LED3 2523 TEE Y, Q1. Q2. Q3 Z[AlFFIZ"Low” I 4752
LT, BEEELTIEL TEET N, RICHFLNRRTHILITTEE A, BRDEFE2FIRLINEEITF AT

S HITEVO FIEEZHWET, ("10.3. A0 78007 &)
Q1~Q3 DL IME FlT&imE, 7 B/ AN LED [31E

RFT=DIT Ny T 7N T ' AN LED OFNCEESN TWAD T,

SMPRTE, 7T BV AN LED W IERRELAR DT E A1
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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
K3 A Q1 @B
" - 2/ SELO N>
o w /D SELT \D>
SELz\[Ig
Ak
D9 SEGo | A
%—r—Hﬂ M
c9 seal | B " A?; *
B —f [T Wy N
L1 seaz | ¢ N "4 e
HA/V—T—H—' M W
L2 seaz | 0 2N ‘e
> HA/V—T—H—' i W
L3 e " ¢
%—rﬂﬁ _i W
L4 seas | £ 0N e
HA/V—T—H—' i
ULN2803 %
SR ]
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10.23. 745 A > F LED ¥a3—4 VHDL

Ty 7 M FTHERL TLTES WY,

7nY 7 hMAE segT_decorder L. new Source T top.vhd Z{E~>TL7ZE0,

top — IMP(top.vhd) 2427V v 7L TA=a—%HL, [New Source...] 28R L, seg7_decorder.vhd % Hr i {EAK
LTL7EEN,

top-IMP(top.vhd) D L TH Vw7 L A=a—% L, [Set as Top Module]Z3#IK L, top.vhd % E{7REfEEL T
Q=AW

B seg7_decorder.vhd
7 %7 AN LED OF a—Z BBl L TL7ES, flik TE725, seg7_decirder-IMP(seg7_decorder.vhd)
Zi®IR L, Check Syntax 2% 7 /L7 Vy 7L C, ET =7 % L TTEEN,

1 10-9 727 Ak LED 7 =2—# (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); --7 &ZAFLED ~DHNES
seg data : in STD LOGIC VECTOR(0 to 3) --4bit AT Ua—F
)

end seg’/ decorder;

architecture IMP of seg7 decorder is

begin
-— 7 a—X 5tk
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"; --0
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 others => SEG <= "(01110001"; --F
end case;
end process;
end IMP;
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B top.vhd
top.vhd % EA7EE &L C seg7_decorder DEIEEZMEONH L £9, Flil TX725 top- IMP(top.vhd) Z 3R L .
Synthesize %% 7 V7V 7L T, ET = 7% L TTEENY,

1 10-10 7 7 A LED 72— (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—XUa—R2AvF b0 ATE S (FinE)
SEG : out STD LOGIC VECTOR(0 to 7); --7 &BZ Ak LED ~DHEH (Efm#d)
nSEL : out STD LOGIC VECTOR(0 to 2) --7 BZ Ak LED BLZME5E (FimH)
)7
end top;

architecture IMP of top is
signal code : STD LOGIC VECTOR(0 to 3); --B—XUa—KRAAvF N5 (EiREL)
signal sel : STD LOGIC VECTOR(0 to 2); --7 BZ A b LED BLZMNEKME B (IEimEL)

component seg’7 decorder
Port (
SEG : out STD LOGIC VECTOR(0 to 7); --7 BZANLED ~DHIER
seg data : in STD LOGIC VECTOR(0 to 3) --4bit /\AFUa—F
)7

end component;

begin
seg/ decorder 0 : seg’7 decorder
Port map (

SEG => SEG,

seg_data => code

):
sel <= "001"; --7 B/ AN LEDL & MUTSHED
nSEL <= not sel; --HmPlICLTHA
code <= not nCODE; --IEfmHHILTAT)

end IMP;

@® case ¢
case IO EX TR LET,

5] 10-11 case 3L

case I\ is

when fE => JERALEESC
when others => JJERALEESL
end case;
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BTy A

f§%5% STD LOGIC VECTOR(0 to n) TEFELTNHDOT, MSB 7% 0 B hEIZARVET, [FHITREZICE
YT HALTOSLDIEL TWET, 21X nCODED [ nCODE<3>, nCODEL [ nCODE<2>, nCODE2 [ nCODE<1 >,
NCODE3 [X nCODE<O>ZE L TH AL LET, B U TH AN TE=L, Implement Design 24 7 /L7y 7L CL72
YN

1l 10-12 7 Ak LED 7 2—4 (top.ucf)

NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET

"nCODE<0>"LOC
"nCODE<1>"10OC
"nCODE<2>"L0OC
"nCODE<3>"L0OC

"SEG<0>"
"SEG<1>"
"SEG<2>"
"SEG<3>"
"SEG<4>"
"SEG<5>"
"SEG<6>"
"SEGLT7>"
"nSEL<O>"
"nSEL<1>"
"nSEL<2>"

LoC
LoC
LoC
LoC
LOoC
LoC
LoC
LoC
LocC
LoC
LoC

"Jl"
"F9"
"E9"
"AlO"
"L5"
"L6"
"L4 "
"L3ll
"L2"
"Ll n
IIC9"
"D9"
"K6"
"K4 A\
HK3H

Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne N Ne N

#nCODE3
#nCODE?2
#nCODE1
#nCODEO
#SEG7
#SEG6
#SEGH
#SEG4
#SEG3
#SEG2
#SEG1
#SEGO
#nSEL2
#nSEL1
#nSELO

B 74K al—3gy
Generate Programming File 2% 7 /L2727, bit 7 7 A /L ZAE->TIIZEWN,

Configure DeviceGQMPACT)Z % 7 L2771 iMPACT %35 EIF, 27 4F 2l —1a L TLIEEN,
=) 2= 2y F o Eb T L MIST8F0 787 AN LED (LEDD ICFRENET,

O—A)a—kRRAyFEFEHTE
FNHALED1IZER TSNS

10-16 787 AN LED 72—4
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103. 54 F Iy I RA

3 2OD 7T BT ANLED X AFIv7 mkT &S E1,

AT 07 ST EITBRRDO AR I A TS T 7200 DO FIE T, #HED 787 A NLED IZRIUT — &k LT
F9, 7B AN LED ZNERSAT 5281280, #5787 A b LED BRI SATL TWAINT R ET,

LED3 LED2 LED1

.. 3| orER
v

BT . 1 . Q2 #R
v

0 .. Q3 &R

10-177 BEZ A+ LED X A0 7 T
10.3.1.7 €4 A >  LED &3 K

HAT Iy SUTICH LD T 27 AN LED A EIIT7X 10-15 7 27 A LED 4[R2 2 B T<
it<VAR

10.3.2. ¥4+ = v ¥ mT VHDL

Tay 7 M FTHERL TLTES 0,

7ay =/ M4 0% dynamic_ctrl &L, new Source T top.vhd Z/E-> TL7ZE0Y,

top — IMP(top.vhd) 2427V v 7L CTA=a—%H L. [New Source...]Z R L, dynamic_ctrl.vhd %z #H/ERL
LTL7EEN,

top-IMP(top.vhd) 427V 7 L CA==2—%HL. [Add Copy of Source...]Z &R L, slot_counter.vhd,
seg7_decorder.vhd ZiBNL TL7ZEWY,

top-IMP(top.vhd)® _ETH Vw7 L A==2—%H L, [Set as Top Modulel iR L, top.vhd % EArpEREEL T
=\

B dynamic_ctrl.vhd
HAF 97 SITS LRI EFLIR L CTLIEEN, ik T& 725, dynmic_ctrl-IMP(dynamic_ctrl.vhd)Z3&R L .
Check Syntax #% 7 /V7U 7 LC, ET = 7% L TLIZSN,

B 10-13 %A F v skl (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; --ZuvZ{g%
SYS RST : in STD LOGIC; --UEevyME &
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nSEL : out STD LOGIC VECTOR(0 to 2); --7 BZ A LED ELI7ME % (AimEL)
seg7 _timing : in STD LOGIC; --XAFIv/RUTZAILTEE

seg inl : in STD LOGIC VECTOR(0 to 3); --7 EZ A NLEDL Ofi

seg _in2 : in STD LOGIC VECTOR(0 to 3); --7 &7 Ak LED2 D
seg_in3 : in STD LOGIC VECTOR(0 to 3); --7 &Z Ak LED3 D

seg data : out STD LOGIC VECTOR(0 to 3) --4bit A FUa—F

)7

end dynamic ctrl;

architecture IMP of dynamic ctrl is

signal sel : STD LOGIC VECTOR(0 to 2); --7 BZ AN LED BELZ/ME5 (EfH#h)
signal seg data w : STD LOGIC VECTOR(0 to 3); --4bit /SAFUa—KNEIES
signal seg7_tim : STD LOGIC; --¥AFIvI T4 AI 7155

signal seg7 tim reg : STD LOGIC; --1ZByZHiDfHE

begin
process (SYS CLK)
begin
if SYS CLK'event and SYS CLK = 'l' then --ZRyZO3H EADIZ[E S
if SYS RST = '1' then --UkvhShi=b (FRIHUEYE)
seg7_tim reg <= '0'; --fIHHk
else
seg’7_tim reg <= seg7_timing; -—fEZLREF
end if;
end if;

end process;
process (SYS_ CLK)
begin
if SYS CLK'event and SYS CLK = 'l' then --ZRyZO3NH EADIZ[E S
if SYS RST = '1' then --Ukvhshizb (F#UEYE)
seg7_tim <= '0'; --fIHHk

else
seg7 tim <= seg7 timing and (not seg7 tim req); --Tv N
end 1if; B B B B
end 1if;
end process;
process (SYS CLK) --ZRy (G5Bt HEFELT
begin
if SYS CLK'event and SYS CLK = '1' then --ZuvyZOiH E3DIZ[FEIH
if SYS RST = '1' then —-UtkvybhInib (ALY
sel <= "001"; —-—ILDIZ7TEZ AN LEDIZNHED
else
if seg7_tim = '1' then --7 B/ HXAILTEEOMEM 1718575
sel <= sel(l to 2) & sel(0); --lbit ZEIZTTh
end if;
end if;
end if;
end process;
process (SYS CLK)
begin
if SYS CLK'event and SYS CLK = 'l1' then --2/nyZONH R30I [AH]
if SYS RST = '1' then --[@#VEvhk
seg data w <= "0000"; --fHl{k
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else
-—ELIMEFICIVRAT LI TFEE XD
if sel = "001" then
seg data w <= seg inl; --7 &7 Ah LED1 HOEF
elsif sel = "010" then
seg data w <= seg in2; --7 &7 AUh LED2 HOEF
elsif sel = "100" then
seg data w <= seg in3; --7 &7 Ah LED3 HOEF
end 1if;
end 1if;
end if;
end process;
nSEL <= not sel; --HEmEIZEL T
seg data <= seg data w; --ZMICHIT]
end IMP;
M top.vhd
AENIK 1kHz TERARTD 787 AN LED 2802 £9, 207DV 20 8By N Oy P #IDE

9", top.vhd % A7k &L T slot_counter, seg7_decorder. dynamic_ctrl D[EIEEA MO L F97, Gt T&72H
top-IMP(top.vhd)Z3#R L, Synthesize ¥ 7 /L7y LT, LT zv/E L TTEENY,

B 10-14 %A F v 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:= 19 --HVLZDEVME
)
Port (
SYS CLK:
SYS RST
nSEL
SEG
);
end top;

in STD LOGIC; --/mvZ{E+%
in STD 10GIC; --UtvyME%H
out STD LOGIC VECTOR(0 to 2);
out STD LOGIC VECTOR(0 to 7)

architecture IMP of top is

——7 B AN LED LI MER (AGHEL
——7 B AN LED ~DH 11E 5 (EimEL)

signal seg inl : STD LOGIC VECTOR(0 to 3); --7 BZ Ak LEDL Of
signal seg in2 STD LOGIC VECTOR(0 to 3); --7 &Z A LED2 Dff
signal seg in3 : STD LOGIC VECTOR(0 to 3); --7 BZ Ak LED3 OfA
signal seg data : STD LOGIC VECTOR(0 to 3); --4bit /A FUza—F
signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1); --AV HfH
component slot counter
generic (
C_CNT WIDTH : integer := C_CNT WIDTH --HVZDE VMg
)
Port (
SYS CLK : in STD LOGIC; --ZmyZ{E+H
SYS RST : in STD LOGIC; --UtkvyME%
count : out STD LOGIC VECTOR(0 to C CNT WIDTH-1) --AU HfH
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) ;

end component;

component dynamic ctrl

Port (
SYS CLK : in STD LOGIC; --ZBvZ{5%
SYS RST : in STD LOGIC; --UkvyMg%
nSEL : out STD LOGIC VECTOR(0 to 2); --7 &ZAUNLED BELIMES (AFHEL)
seg7_timing : in STD LOGIC; --#AFIv/RsT#AI TGS
seg_inl : in STD LOGIC VECTOR(0 to 3); --7 &BZAFLED1 D
seg _in2 : in STD LOGIC VECTOR(0 to 3); --7 BZ AN LED2 Off
seg_in3 : in STD LOGIC VECTOR(0 to 3); --7 &7 AhLED3 D
seg data : out STD LOGIC VECTOR(0 to 3) --4bit A FUa—fF

)7

end component;

component seg’7 decorder
Port (

SEG : out STD LOGIC VECTOR(0 to 7); --7 BZALNLED ~DHIER
seg data : in STD LOGIC VECTOR(0 to 3) --4bit 2 \AFUa—F
)7

end component;

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

) ;

dynamic ctrl 0 : dynamic ctrl
Port map (
SYS CLK => SYS CLK,
SYS RST => SYS RST,
nSEL => nSEL,
seg7_timing => count(8), --8EYIH
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
seg _in2 <= "0001"; --1
seg _in3 <= "0011"; --3
end IMP;
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| = %
“K6-1 rayr VEYMERELTHAL” 7R 6-2 HEEHE L T AL ESIL BV T AU LTLIES Y,
ARIZZITIFE S TH AL Z#HERNOT, £ A B2 TLESW, EHLTHaNLRWEE LA E CD-ROM
D”¥suzaku-io¥led_sw¥fpga¥sz130¥dynamic_ctrl’® 7 4/ 4 DH D top.ucf’ 2 L TS0,
LT AL N TEZS, Implement Design 24 7 /127y 7 L TLIZEWY,

B =7 sF=2—Tar
Generate Programming File 2% 7 /L2727, bit 7 7 A /L ZAE->TIIZEWN,
Configure DeviceQMPACT) %24 7 V27V L, iMPACT %35 EIf | a7 4F 2l —1a L TLEEE,
787 A LED (2787, 717, "0"EFRSNET, DT HFRRL TH TSN,

BAFIYIELTT
HEARTINET

10-18 X AF Iy 7 kAT
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11. EDK O {EWLG

EDK (37 atyHCREL~_R T 2TV D) —Aa—RRT7A 7 ZVNBERINTEY, Zib%d GUI BREE T~ TS,
WETELY— N TT, 2=V TESTZIP a7 B8 TN TEET, o, Y7 M= T Oa (07475
UNBERSILTEY, C FREICLDBFEHITIZEN TEET, ISE OMEEZIVIAA TWDHDT, @Gk, v~ B
TEATHZENTE, EENTAA TV T 7 AN ZATE D BRAM IV T, a7 4F a2l —ar 77 AV %
1THTEHTEET,

SUZAKU DT 74N ME EDK THEIN TERY, SUZAKU {27297 12iX EDK z»’:f%xfoe SEIEAAES s
Mo ZZTlE—HARY M L, SUZAKU OF 7 4/VMZ GPIO, UART OEN%E 3 5L EDK Offiu
FEamALE T, AETIT EDKS.1i 2 L T\£4, EDK OV 7 0EEIL EDK do~/1 °**é>7*ﬁ<ﬁ%f<f’
S, EDK [T HAREO v =27 Ll ESITVET,

11.1. SUZAKU OT 74 JL k

£} )& CD-ROM ®”¥suzaku_sz130-u00¥fpga_proj¥sz130” D F DJEAE 7 74 /1 "s2130-xxxxxxxx.zip” (x (35
B EN—FTAAZIRBL TESW, ZZTIRBHZ O 7 414 2" Ci¥suzaku”D T3 —L, 74/VZ D4,
Hii%"sz130-add_uart_gpio” (28 B L CTIEXE%2HED £,

”Cr¥suzaku¥sz130-add_uart_gpio”® H D”xps_proj.xmp” &4 7 /L7y 7 LU TRV TLTEEWY,

Xilinx Platform Studio 23 2&EL, FRIZINLH ERVET, Ziuds SUZAKU OF 74V MNI7Z20E9, SUZAKU
DT 7 AV MX Linux DEI G/ IMERLIZ 2> TOVET,

Z® SUZAKU OF 74NV MIEEE A TNEET,

- Xilinx Platform Studio - G:/suzaku/s2130 - [System Assembly Viewl] r?”El&l
[th File Edit Aiew Project Hardware Software Device Configuration Debug Simulation Window Help =& [X)
DAL Ao PREARHNBEN BEBRAG PR X R
EEimg oo
|| Project Information Area OLL @ fiters
Praject | Applications | IP Catalog PMM g @) Bus Interface () Ports (O Addresses | BjwConnection Filters
BEBEBE =
Platform Mame Bus Connection | Direction | 1P Type IP Wersion
=-Project Files @microblaze i microblaze 400.a
MHS File: xps_projmhs <»d_opb_v20 opb 20 110¢
MSS File: xps_projmss ilmb_10 Imb_10 100.a
UGF File: data/xps_projuct <d_Imb_10 Imb_10 100a
iMPAGT Command File: ete/download.cmd [ sezdram_contraller mch_opb_sdram 1002
Tmplementation Options File: ete./fast_runtime o ‘-’Emsme_@"‘ opb_uartlits 10056
Biteen Options File: etc/bitesnut paystem timer opb_timer 1000
Iz Project Options <Bd_|mb_bram_if_cntl Imb_bram_if_cntlr 1000
Device: xc3s] 200efe320-4 ilmb_bram_if cntlr Imb_bram_if_cntlr 1000
Metlict: TopLevel spaystem_intc opb_intc 100c
Implementation: XPS Paystem_memoon opb_emc 200.a
HOL WHDL <@opb epio 0 opb_gpio 3Mb
Fim Model BEHAWVIDRAL <pdehug_mdm opb_mdm 200.a
=-Reference Files <Pepiflash opb_spi 1.00d
Log Files @led epin opb_epio 3Mb
Report Files <@bram block 0 bram_block 100.a
<@memcon_bus_split util buz split 100.a
w@dom_14_multi dm_module 100.a
<@dem_sdram_fb dem_module 100.a
<@util_bus_split 0 util_bus_split 100.a
Legend
OMaster ) sSlave = Master/Slave = Target < Initiator ) Connected () Unconnected
< 2|| [ oystem Ascembly. | BLODK DIAGRAM
(Console Log)
>
\:;;: Output | Warnings Errors
n=fFnEnELE b

11-1 SUZAKU OF 74 /v
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OPB
MCH OPB
««—» SDRAM = » SDRAM
L _HMB _-OPB Controller
+» SDRAM
BUS ) - < » . —5
BRAM VE Micro Blaze OPB EMC » LANaVFA—5
L ‘D—LMB ‘D—OPB
- OPB SPI - | SPI Flash
-4—» OPB Timer
| OPBUART | . RS232C
lite N AN
OPB
- Interrupt
Controller
516096MHz RS0, 8
3.6864MHz - - o EEIE—FIriR
———» DoM - OPB GPIO YIS RN
<«4—» OPBGPIO |- p» 1—4—a hO—/LLED
DCM

Y SDRAM

11-2 SUZAKU TF 74/ bD7 17X
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11.2. GPIO M BN
SUZAKU 5 7 #/L~MZ GPIO ZEML T, BRAM OF OV 7 =7 |\ ZH A LED (D1) 2 sk &85 — 48

jj[ll_/iﬁ«o

11.2.1.IP a7 OEM

IP =7 Z3BANL £, IP Catalog DX 7 %7V TLIZEW, IP Catalog 1213 EDK (28 EKSILTWS IP =27

R —FARELLT IP 27 O—FRR RS ET

o

-

ZIMBAENTEN TP 27 2R GBI HZENTEET,

General Purpose I0 ®HZ&H5 opb_gpio #4277 L CTA=a—%HL, Add IP Zi&IRL T7Z30,

opb_gpio 2EMEIET,

& Xilinx Platform Studio — G:fsuzaku/sz130

— [System Assembly VWiewl ]

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

Communication Low-Speed

sa»d_|mb_bram_if_cntlr

s@i_Imb_bram_if_cntlr

Imb_bram_if_cntlr 1.005b
Imb_bram_if_ cntle 1.000

(=1

DA e BN RANBER  ERD P Rs B EX R
CE E:B™ B MO

mation Area x | OLL @& Filters
Project 1P Ciatsl | PMM . (&) Buz Interface () Ports () Addresses ?E‘IvGonnectlon Filters
53 . Bus Connection | Direction [P Type IP Version
& Opb—gplo % roblaze_i microblaze 400.a
Mame 1w =g pb_v20 opb_v20 110
fnalog Eﬁ) /7 LT)( - ;5: 'ﬂ L/ b 10 Imb 10 100a
Bus Add IP ZiEiR b0 Ik 10 100
Buz Bridee lam_contraller mch_opb_zdram  1.00a
Glock Control zole uart opb_uartlite 1.00b
Cammunication High-Speed s@zystem_timer opb_timer 1006

s@zystem_intc
sezyetem_memoo

IP =7 (opb_gpio_1) 28BS HD

terrupt Gonitrol nph_md.m 2002
Wiew MPD opb_zpi 1.00d
Wiew IP Modifications (Change = SR UDb_SD!U a0k
POl Wiew PDF Datasheet § Fosbepiol opb_gpia 3015
Peripheral Gontrd ol s hram_hlnck_ 1002
Procecsar ~»memcon_bus_split util_bus_split 1.00.a
Reset Control sardom_14_multi dem_moduls 1002
Timer s@dom sdram fb dem_module 100a
Utility <sutil buz_zplit 0 utilbus_split  1.00a

Legend

O Master () Slave Master/Slave Target < Initiator (O Connected () Unconnected
< | 3| @ System Assembly.. | BLOGK DIAGRAM

(Console Log)

Assigned Driver gpio 2.0l.a for instance opb gpio 1
opb_gpio_1 has been added to the project

CQutput ‘ Warnings

~-dfigETENELE

Errars

11-3

opb_gpio DB
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11.2.2. OPB /\ R [Zi&k%

OPB |2 GPIO ##&:LF 3, OPB I% MicroBlaze o~V 7 =7 V25 357D D/SATT,
Bus Interface %41 L, opb_gpio_1 ODFED A7)/ L TLIEEN, O — @
T OPB /A2 GPIO Ak siEd,

ilinx Platform Studio — G:fsuzakufsz130 - [System BAssembly Viewl]

[ File Edit Wiew Project Hardware Software Device Gonfiguration Debug  Simulati [21E ]

DA EHL P we Y EEMN BEER 8 BusInterface 1T | % B
CE EimE DO K

I ion Area OLL 8
Project | Applications | IP Catalog ; I\';I I\B"I (%) Bus Interface Ports (O Addresses | Eje Gonnection Filters
[ Mame Bus Connection | Direction  IP Type IP “ersion
(=] s microblaze_i microblaze 4002
Mame Version Descri <»d_opb_v20 opb_v20 110
finalog i lmb_v10 Imb_10 1002
Bus sd_lmb_10 Imb_10 100
Bus Brides - <@zdram_controller mch_opb_sdram 1008
Glock Gontral <pronsole uart opb_uartlite 100k
Cammunication High-Speed sgpavstem_timer opb_timer 1.00b
Communication Low-Speed s@d_|mb_bram_if cntlr Imb_bram_if_cntlr 1.00b
Debue <@i_lmb_bram_if cntlr Imb_bram_if_entl 1000
DMa @aystem_intc opb_inte 100
= General Purpoze I0 sgsystem_memcon opb_emc 200a
opb_epio 301b s@oph_egpin 0 opb_epio a0lh
Interrupt Control -»)del.Jug_mdm opb_mc!m 2002
Memary Block =i flash UDb_SP! 1.00d
Memory Controller -...)Ied_gpp UDb_ED!U 3mMb
PCI = ~»oph_gpia 1 opb_gpio a0k
Feripheral Controller O SOPE d ooh 20 T 100a
::jsc;s;unrntml 9 HREr7Uy27 O — @ util bus split 1.0
Timer dem_maodule 1002
Utility sardcm_sdram_fb dem_madule 100a
«autil bus_zplit 0 util bus_zplit 100a
Legend

COMaster () Slave Master/Slave Target < Initiator (O Connected () Unconnected
| 1 System Assembly.. | BLOGK DIAGRAM

11-4 OPB R&|Z#ik:

-
b

11.2.3.IP A7 DEEE

IP a7 (38 FRREETHIENTEET, A ELEML7- GPIO Tk GPIO OA&%k, HAD @M, 7 atyh
HHET 530D BaseAddress 72 AR E T HIENTEET,
opb_gpio_1 #427Vy 7L TA=a2—%HL, [Configure IP]Zi&RL TI7ZE0,

linx Platform Studio - G:fsuzaku/sz130 - [System Assembly Viewl]

[th File Edit “iew Project Hardware Software Device Configuration Debug  Simulation Window Help ] r=]
DR EL PR oYM ARNBON MRS AR s NX B
L EimO MO
I ject Info ioh frea x OLL @& Filters
Project | Applications | [P Gatalog PMM o @ Bushterface O Ports O Addresses | BjeConnection Filters
BB B =
[ Mame Bus Gonnection | Direction | IP Type IP Verzion
L) semicroblaze_i microblaze 400
Mame ergion Descrip <d_opb_v20 opb_v20 110=
finalog — ilmb_10 Imb_10 1002
Bus d_lmb_v10 Imb_w10 100a
Euz Bridee <@adram_contraller mch_opb_sdram  1.00.a
Clock Control o seconzole uart opb_uartlite 1005
Caommunication High-Speed saaystem_timer opb_timer 1000
Communication Low-Speed -)t.j_l\mbbijbram_.;f_cntll
Debug #i_lmb bram_if cntlr 1] —a—
DMA s@zystem_intc Eﬁ) /71/—()( ;&m l-/\
= General Purpose 0 wsstennencn ) Configure IP % 38R
opb_epio 30hb <»opb_epio 0

Interrupt Contral Pdebug_md TRE_fmarm &
Memory Block >zpifla opb_spi 100d
Memary Gontroller UPCER
PCI
Peripheral Contraller
Processor <bram_block 0 m L
Reset Control [#- <@ memeon_bus_split View IP Modifications (Chanee Log) @
Timer <rdom_14_multi “iew PDF Datasheet ]
Utility ~dom_sdram_fb Browse HOL Sources.. P

sautil bus_split 0 a

Driver: gpio_v2 01 a 3
Legend
[OMaster () Slave Master/Slave Target < Ini Delete Instance

< > | T Svstem Assemble. | RIOGK NTAGRAM

11-5 Configure IP
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Hif LED % 1 D720 6T 0T, NADIEIX 1 By MILET,

« opb_epio_1 : opb_epio ¥3 01 b

[H[)LTuggIe Mamez ] [i?i Datazheet ] [{3 Fesztare ]

User | Syztem 11275

Common

Channel 1 C I8 B Enable Channel 2 il

Channel 2
€ GER WIDTHGPIO Data Bus Width £ D
¢ WTERALUPT PRESENT Support Interrupt FI
o USER 2 coE Uszer ID for The MIR Reset Register |3 g |

[8]18 I [ Cancel

11-6 NAEOBE

Channell Z3%##R L | Bi-directional # FALSE |ZL TL7ZE0Y,

F

 opb_epio_1 : opb_epio ¥3 01 b

IJger | Swatem

[H[]LToggIe MNamesz ] [ﬁ Datagheet ] [@ Resztore ]

FALSE |22 ®

Common
CChannel 1
Channel 2

72 18 BIDIRGhannel 1 is Bi-directional \<FnLSE| E

£ AL NPUTEChannel 1 is Tput Only [FALSE v/

2 20T BECALY TChannel 1 Data Rezet Value |l]xl]l]l]l]l]l]l]l]

o T RECALE TChannel 1 Data Tri-state Reset ‘-.-‘alue| OxfEfEEfEf

11-7 ZOMBEELE
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System #7 %2717 . [Base Address]iZ 0xFFFFA400. [High Address]iZ 0xFFFFA5SFF & A /LT,
[OK]Z 27V o7 L TLIZEWN, AR TRLU AL SUZAKU O AEV <7 C Free EEWTHAHEZAIZEIN Y TES,
("% 6-3 SUZAKU Free AEU~v7” &)

i opb_gpio 1 : opb_epio ¥3 01 b

System ¥ 7 &7V
[4

Uzer Swvztem

[H[JLTuggIe Mames ] [E Datagheet ] [@ Fesztore ]

0xFFFFA400 & A 7;

Addresses
OPBE ¢ BASEADRBase fddress UXFFFFR400 |
€ HiGHADDRHigh Bddress OXFFFFR5FF| |
0xFFFFA5FF & A7)

‘ (0] 4 ) Cancel

11-8 AEUTRLARE

IP =27 OFEMZ VIO IEE, [Datasheet] 227V v 7 L TLIESV Y, 7 — X —MRRRSINET,

TR~ xxXXXExxX

EXNAXNXEX

EREEEEEE

EXNXNXNX

LEEEE S ¥

. o amee ) (o)
————

11-9 5 —#—bOHLFF
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11.2.4. *EY <y THER

Addresses 2R L, opb_gpio_1 ® BaseAddress & High Address & Size (Z[iE WD 72W VI HERL TLZE
AN

- Xilinx Platform Studio — G:/suzakussz130 - [System Assembly Yiewl]

[th File Edit \iew Project Hardware Software Device Gonfiguration Debug Simulation Window Help =& %)

DL“EI@ Aoy PREN DA BER MR @AW SR iEXIERE

@ Filters

Project | Applications | IP Catalog | C— () Bus Interface () Po‘s @® F\ddresses’ fif Generate Addresses

& Name Address & Address | High Address | Size Lock  IGache DCache Bu
e [=}- <@microblaze_i
MName ersion Descri 9‘_:'_0I3b_"'20

fnalog = <i_lmb_v10 ]
Bus [=)-«d_lmb_10 Addresses %J&*R
Buz Bridee <@zdram_controller

Cilock Contral s#console_uart
Communication High-Speed s@system_timer
Communication Low-Speed w)l.:l_lmb_bram_.\f_cnt\r
Debug <i_lmb_bram_if_cntlr
- DMA sasyEtem_intc

= General Purpuse o] w)SVS‘E"!_mEI‘"COH
«#opb_epio 0

debue_md P =g
¢s;\_l:fasr:1 " AEV~vT %ﬁﬁmu

<#led_epio

- Interrupt Ountml
[#- Memory Block.
Memory Controller

0] - - -

Peripheral Gontroller OxFFFFA400 OxFFFFAEFF 512 |} d]n |
Processor )
Reset Caontrol [=)- «<@memcon_bus_split
Timer = «@dom_T4_multi
Utility (= saedzm_sdram_fb
(=) «@util_bus_split 0
2 »

~
e

| o Swstem Assembly_ | BLOCK DIAGRAM

X 11-10 AEV~> e
11.2.5. BB DEE
IP =27 D ASALSNA~DOEERE DR E AL £, External Ports (2887 5L, FPGA MG 52 ERTHIENTE,
FNLIIMINEAE B I220ET,

Ports Zi®RL | opb_gpio_1 ®OEE 27V 7 LW TL7ZEV, GPIO_d_out ® Net D534 27Y> 7L, nLE & A
TN %) 7 U CTREE S TLTEE,

5 Filters
{(-_ () Bus Interfa-:a@) Bddrezses [?E*rv Filters (Applied) “.ﬂ,ﬁ &dd External Part
Mame et Direction | Clazs Sensitivity | Ranee IP Type ~
~a»microblaze_i micrablaz
<»d_opb_w20 opb_v20
<2i_lmb_v10 N Imb_10
«d_lmb_10 Parts %ﬁg#ﬁ Imb_w10
~sdram_controller mch_opb_
<»console_uart opb_uartl
w»zyetem_timer opb_timer
(=) =#d_Imb_bram_if_cntlr Imb_bratm
= =i_lmb_bram_if_cntlr Imb_bram
<»oystem_intc opb_intc
wpzyztem_mameoon opb_eme
~2opb_egpio 0 opb_gpin
~debug_mdm opb_mdm
>piflash 77 nLEE AL #EESED | oppsni
«»led_epin opb_epia
= <opb_epin_1 opb_gpio

IPZIMNTS Trpt Mo Gonnection O INTERRUPT LEVEL_HIGH

GPIO IO Mo Connection T [0:05 GPID_WIDTH-13]

GPIO in i [0:6C GPID WIDTH-11]

GPIO d_out [0:4C GPIO_WIDTH-11]

GPIO t_out S or [0e6S GPIO WIDTH-11]

GPRIO2 0 Ma Ciannection [0 [0:05 GPIC WIDTH-11]

GPIOZ_in Mo Connection I [0:4 _GPTOWIDTH-13]

GPIOZ_d_out Mo Gonnection O [0:45 GPIO WIDTH-11]

SRR At A Cinnnectinn 0 [T FSPTO INTH=1711 w

11-11 Net &4 A7y
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H)—EnLE @ Net D5 a7 71, é\ﬁlij%?ﬂy?b\ [Make Externall 23R L, #5t %2717 L CHE
ESHTLEEN,

@ Filters

*

= O Bus Interface (&) Ports () Addresses [E;:IV Filters (Applied) ”4},? #fidd External Port

MName Met Direction | Class Senzitivity | Rahee ~

¥ <conzole_uart
+- ~system_timer
- «d_Imb_bram_if_cntl
= «@i_lmb_bram_if_cntlr

+ wsystem_intc

1 B Eystem_memcaon

¥ <»opb_epio 0

& pdebue_mdm Make External Z#8RL | M ESHE5

5 «@zpi_flazh

+- «2led_epio

- «#opb_gpio_1
IPZINTG Irpt Mo Gonnection INTERRUPT LEVEL_HIGH
GPID IO Mo G . [00C_GPIO_MIDTH-11]
GPID_in [04C_GPIO_WIDTH-11]
GPID d_out [0:4C_GPIO_WIDTH-11]
GPID_t_out Mo Connection [0:0C GPID_ WIDTH-11]
GPIDZ 1D [00C_GPIO_WIDTH-11]
GPIDZ in [00C_GPIO_WIDTH-11]
GPIDZ d_out [00C_GPIO_MIDTH-11]
GPIOZ_t_out [04C_GPIO_WIDTH-11]

<#bram_block D -
-.)memcon_bus_split\/

wdom_14_multi

«»dom_zdram_fb

<@util bus_split 0 “

| -] ]

-
[

11-12 SN =235
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External Ports ®#E% 2727 L TRV TL/ZEV, External Ports (21X A7 ADOINBIZH 1T DHE TR EFRS
NTHET, ZOHIZ Name:nLE_pin EWOE 503K ER>TnAO T, nLE_pin #27V> 7L 4#i% nLE
EHLUTWLEE, ZIWTHMBH J1E B nLE RERINET,

& Filters
Lo
e () Bus Interface (3) Portz () Addresses [?E‘rv Filters {Applied) ”‘1}’ Add External Part

eI Met Direction | Class Sensitivity | Ranee -
=« External Portz
i DisMCLE

b clk_in 1

55 _Rst 35 _Rat 1

SDRAMCASn  SDRAMCASH o]

SDRAM_CASH 20 SDRAMCASN o]

SDRAM WER SORA M MWEn o]

SDRAMMER 2o SDRAM MEN w o]

SDRAM_DCM SDRAM_ DM o] [0:3]
SORAM Gl SORA M Cilk a]

SORAM Gl 20 SDRAKM Gk w a]

SDRAM FASn  SDRAM_RASH W u]

SDRAM_FRASH 20 SDRAM_RASH W o]

SDRAM_ADR SDRAM_ADF w o] [11]
SDRAM_ADR 20 SDRAM_ADF w o] [011]
SDRAM_BankAd.. SDRAM_Bank Addr w0 1]
SDRAM_BankAd.. SDRAM_Bank Addr w0 1]
SDRAM_DQ SDRAM_ DO ] [0:31]
SDRAM_FBcl  SDRAM_FE ik 1

COMSOLE Rx GOMSOLE R 1

COMNSOLE_TH COMS0LE_TH a]

MEMCOMNWER  MERMCCN WER a]

MEMCOMN OEn MEMCON_OER o] [0:0]
P E SN _Di Pl E MG _Dod I [0:15]
MEMCON_ADR  MEMCCON_ADR. o] [24:30]
MAC IMTERRL. MAGIMTERRUPTIN I INTERRUPT LEWEL L
MAC_CSn net_end Q

SPLSGE SPLECK ]

SPI_MISO SPLMISD L]

SPI_MOST SPLMOSI I

SPLSS SPL=ES I 0]
FPGA_RES

gooT dp | ZV>ZL, nLE_pin—nLE |[Z&#

11-13 G54 EL T
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11.26. EX7HA >

Project #7 %27V, UCF File: data/xps_proj.ucf % 7 /L 7V 7 L THHWTIZSW, BV TH A ED
Tr7ANPEEET, B LED(D1) 2584385720, FPGA @ E12 IZnLE O 525024 CTET, NAMEN 1
vy h T nLE<0>D A1, Ll L E T, flik T&7=b[File]—[Savel #27Uy 7L, RIFL TTESW,

ilinx Platform Studio - G:fsuzaku/sz130 - (datafxps projucf) - [xps projucf]

@ File Edit \iew Project Hardware Software Device Gonfiguration Debug Simulation Window Help [= [ ]
S OBE weYBEN BB DS AeARS MR EX B
ZAARSNNDTE DR
102 Net MEMCOM_DQ<7» LOC=P10 ; ~
103 Net MEMCOM_DO<6> LOC=R10 :
104 Net MEMCON DQ<S> LOC=H9
ety . 105 HNet NMEMCON DO<ds Loc=Ng  ;
& Project Files ) 106 Het NENGON_DO<3> LOC=F9  :
MHS Fill: xps projmhe 107 HMet MEMCON DO<2> LOC=RE  ;
* " 108 Net MEMCON DQ<1> LOC=WO
UGF File: data/xps projuct 109  Het MEMCON DO<O> LOC=NS
! ommand File: glc/download.cmd 110 Met MEMCON DO<15% LOC=R13
Implementation Options File: etc/fast runtime.o 111  Net MEMCON DQ<14> LOC=V13
Biteen Options File: etc/biteenut 112 Net NEMCON DQ<13> LOC=R1Z :
&-Project Options 113 HNet MEMCON DO<1Zs LOC=T1Z
Device: xc3s1200efe320-4 113 HNet MEMCON DO<11s LOC=W12
Netlist: TopLevel 115 Het MEMCOM DQ<10> LOC=N11 ;
Imple mentation: XPS 116 Het NEMCON DO<S> LOC=P11 :
HDL: WHDL 117 Het MEMCON DO<S> LOC=R11 :
Sim Model BEHAVIDRAL 116 HNet NMEMCON OEn<O> LOC=T14 ;
- Reference Files 113 Het NEMCON WEn LOC=P13 :
Log Files 120 Met MAC INTERRUPT IN LOC=V14 ;
Report Files 121 Met MAC CSn B LOC=i1z ;
12z Net BOOT_JP LOC=F5
123 Met FPGL_RESET EN LOC=E13 :
124 Met SDRAM FE_clk LOC=EZ  ;
125 Net nLED<D> LOC=T3
126
127 Net nLE<O> LOC=E12 ;
3
< >
< > System Asse
> Net nLE<0>  LOC=E12;

(Console Log)
Assigned Driver gpio 2.01.a for instance opb_gpio_T

opb_gpio_1 has been added to the project

Make instance opb_gpio_1 port GPIO d out external with net as port name

< >
Output | Warnings Errors

CAFS MUM | SCRL Ln 127 Col 36 | UGF )

11-14 GPIO(xps_proj.ucf)
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11.2.7. BBoot DYV —R{R&E

SUZAKU D7 7 4/V N Clidk FPGA N#D BRAM (27 7—AR7 —he—4" BBoot (Block RAM Boot) 73 A
TWET, Z0 BBoot D EAHREL . Hift LED ZtH 50— A BMLET,

Applications #7 %2717 L TLTZEW, Project:BBoot @ Sources ® main.c 2% 7 /L7y 7 L CRWTLEE
Y, main XOHIZLL T O—LEBMLTTESNY,

s Xilinx Platform Studio — C:/suzakufsz130 - (G:¥¥suzaku¥sz1 3[I*add7uarl,gpin¥nnde¥main,n) — [main_c]

LD’-‘EJE' Wﬂaﬁ'ﬁ@ﬂh ID'D@IZIIB 31&.&? Eﬂbﬁéﬂﬁ Wi EEx BT E

| 80 ~
Project { Applications  JP Gatalog 81 int mainjvoid]
82
Software Pro oemm— = e
{c)Add Software Application Project 34 unsigned int kootloader offset:
1) Detault: microblaze i bootloop 85 char key: -
mnelault: microblaze_i xmdstub 86
= [¥1Project: BBoot 87 LED_GPIO{LED_OFF] :
Processor: microblaze.i 88 bootloader_offset = BOOTLOADER_OFFSET_SPI:
Exccutable: C¥suzakufsz] 30-add wart epio¥EBootioncef | 882
&-Gompiler Options 90 l {Tivolatile unsigned long *) (OxFFFFA400]) = O: l
= Sources 91
Cfsuzakuibsz] 30-add uart_spivkeode¥mediume EH if (is_autoboot_meds (1)
Cifsuzakubbsr] 30-add uart_spivkeodedspic 53 second koot loader (boot loader_offset] :
2 94 }
= D o5
Headers 96 wyprint "\ nirinhc"EBOOT_NANE " w" BEOOT_VERSION " (" TARGET CPU ")im\x"j:
97 wyprint{"Press 'z' or 'Z' for BBoot Menu.in\r"):
98
900000000 i++) ()
main c %‘_’&‘7/I/7U‘)7 IsReceiveEmpty [XPAR_CONSOLE_UART EASEADDE] )
. t loader (boot loader_offset):
103 key = get_chari):
104 if (key == 'z' || key == 'Z'j{
105 wyprint{"Please choose one of the following and hit enter.imiz©j:
108 wyprinti”a: activate second stage bootloader (default)imir”):
< I
< | >|| [mSystem Assembly. | BLOCK DIAGRAM | [2)xps_proj | main ‘

~~ Hil&

int main(void)

{
int 1,37
unsigned int bootloader offset;
char key;

LED GPIO (LEDioFF) ;
bootloader offset = BOOTLOADER OFFSET SPI;

(* (volatile unsigned long *) (OxFFFFA400)) = 0

~.

if (is_autoboot mode()) {
second_bootloader (bootloader offset);
}
myprint("¥n¥r¥n¥r"BBOOT_NAME " v" BBOOT VERSION " " TARGET CPU ")¥n¥r");
myprint ("Press 'z' or 'Z' for BBoot Menu.¥n¥r");

11-15 B LED S4T0Y—2Aa—RiEMN(main.c)
BINCE=H[File] = [Savel #3 R L, R1FL TLZEWY,
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11.2.8. bit 7 7 1 JLYERK

[Device Configuration]—[Update Bitstream]% 2V 2 L TL7ZEW, =7 — 72T AU Ry RIARD A [l L,
BLEERRM TOH, bit 77 AV ERSNE T, =7 — N TLEEWAEIEL TH O [Update Bitstream]z 27V
VI LU TLIEENY,

BR:i@ecARa: B8 EX:Brie s

iR Generate System ACE File =
Praject Program Flash Memary L ivoid)
Platform - -
&-Froject Files 83 upsigped int bootloader offser:
MHS File: xps_proj.mhs a4 ‘
MSS File: xps projmss [ . . . ] [ : ]
85 —
USF il doarsga profet £ | Device Configuration|—|Update Bitstream
iMPAGT Gommand File: stc/donnloadcmd o N R
Implementation Options File: etc/fast_runtime.opt o %:&%#R
Bitgen Options File: ste/bitgenut
b § 59 (T e e
= Project Options an
Device: xc3s1200efg320-4 o if (i eutaboot_model)]
Netlist: TopLevel a2 second boot loader (hoot loader_offset] ;
Implementation: XPS a3 3 - -
HDL: WHDL as
Sim Modek BEHAVIORAL as wyprint ("\u\rhn)c"EBOOT_NAME " v BEOOT_VERSION " (" TARGET CPU ")im\ir"):
&=+ Reference Files =13 wyprint ("Press 'z' or 'Z' for BEoot Menu.inir"):
Log Files a7
Report Files oG fori{i = 0; i < 900000000; i++){}
ag if (XUartlite mIsReceiveEmpty|XPAR_CCNSOLE UART BASEADDR) )
100 second bootloader (boot loader offset);
101
102 key = get_char () NN .
i ST nysRRENG
104 myprint ("Ple nd hit enter.imirT:
105 myprint ("a: T T (default)inien) : v
>

[Q:System Assembly | BLOGK DIA sproj | [2) main

~
nning DatazMem with the following command:
dataZwem -bm implementation/xps_proj_bd -bt implementation/xps_proj.bit
BEoot/executable.elf tag bram block 0 -o b implementation/download.hit
Mewory Initislization completed successfully.
v
>

Errors

Update bitstream with software pro2re CAPS |[NUM |ECRL |Ln 9 Gol 4 |PSF o,

11-16 bit 7 71 /LAERK

11.29.a>74FalL—>3a Y

bit 77 A% JTAG Tar 7 ¥zl —arLET, SUZAKU JP2 Zva—h&t, SUZAKU CONT7 IZ# T
n—R—7 V&L, LES/SW CONG6 |2 AC 74 7% 5V a8k L, EIRA AL TTES0Y,

Hoa— R —7 )V

JP2 v a—}
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[Device Configuration]—[Download Bitstream]% 27U >/ L 72X, 23w FE—RD iMPACT % FHL T
FPGA (2 bit 77 AV Rar 7 4Falb—arSEd,

atfo dio a a D-add uart_epic¥code¥ma a |
[ Eile Edit View Project Hardware Softgffe

[ Tl Debue SimNgtion Window Help (=1 <
B BB e o FHE Lpdate Bitsteam 2 HiPes { R SN2 X i &
=P - L i

I - i Generate System ACE File -
Project | Applications | TP Cataloe i Froeram FIaSMW“dJ

Platform 8 ! it 1,9
= Project Files ) 83 unsigned int bootloader offset:
MHS File: xps_prajmhs e
MSS File: xps_projmes . . . .
: 85
LGF File. data/ops ol o [Device Configuration]—[Download Bitstreaml]
iMPACT Gommand File: ete/downloademd o
Implementation Options: File: etc/fast_runtime.apt - %J‘E*R
Biteen Options File: eto/bitgen ut s =
= Project Options an
Device: xc3s1200efe320-4 on it (1 sutoboot mode (1) ¢
Netlist: TopLevel a2 second boot loader (boot loader offset);
Implementation: XPS o5 ; - -
HDL: WHDL aa
Sim Mode|: BEHAVIORAL as myprint {"\nirinhc"EBOOT_NAME " v BEOOT VERSION " (" TARGET_CPU ")imir"):
= Reference Files =13 myprint {"Press 'z' or 'I' for BEoot Menu.\mir"j:
Lo Files o
Report Files ag for(i = 0; i < 900000000; i++){}
ag if (XUartLite mIsReceiveEmpty|XPAR_CONSOLE_UART BASEADDR))
100 second_boot loader (boot loader offset):
101
102 key = get_char():
103 if (key == 'z' || key == 'Z']{
104 myprint{"Please choose one of the following and hit enter.imyr");
105 myprinti"a: activate second stage hootloader (default)imiztj: v
< >
[System Assembly. | BLOCK DIAGRAM | [2)xps_proj ‘ 3 main |

INFO:iMPACT: 2213 - 5tatus register values: ~
INFO:iMPACT - 0011 0111 1111 1000 0000 0000 0000 0000

INFO:iMPACT: 579 — '1': Completed downloading bit file to device.

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

'1': Programmed successfully.

Elapsed time = z sec.

A4 *TF BATCH CHMD : guit

Done!

v
< >
Output | Wamnings | Errars

Download Bitstream to the FPGA CAPS [NUM |SCRL |Ln 9 Col 4 |PSF ©™

11-18 a2 7 4F¥ =2l —Tar

B LED (D1) 36~ 72TLXHN ?

11-19 ¥ LED(D1) AT

SPI Flash (ZEXIAAL TN AL, "Ci¥suzaku¥sz130-add_uart_gpio¥implementation””7 4 /L4 NIZ
download.bit 233k 23> TUWAD T, Zivak SPI Writer TEZIAA TIZSNY,
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11.2.10. ZE E > 0HE

ISE OlsE[FIEE. D2, D3, D4 B LY TWWET, EDK TZLEXE U BA LW 4. UCF 77 A V& RfEL
%4, Spartan-3E T/Z PULLUP. PULLDOWN Zf5E 452N TEXE T,

11-20 EDK TOZ2X " DAL

NET "port name" {PULLUP | PULLDOWN};

11.2.11. Flat View

LA FDIH7e TR > TR LW E B o722 8370V TLeody, A7Vv 7L TA=a—% H L T Flat View
DOF o7& 3T HIE, TOFERICETIENTEET,

Filters

() Buz Interface () Porte (3) Addresses |G Genel Flat View ® a: T 7 ;GL‘_’ ﬂj: ﬁ—‘ﬁ—-
Mame v == IP Type IP Vet
E)PB m FFFF1000 0xFFFF10FF 256 | d_opb_«20
OPB : D k2000 OeffFf0f 256 O dopbyv20
SOPE v IF Type :<FFFF3000 O<FFFF30FF 256 = d_opb_+20
SOPBE v 1P Version xFFFFC000 0xFFFFCOFF 256 | d_opb_+20
32m a
ZOHTEVELEI) L T A= —% T 512 O  dopb20
—— 512 O  dophvan
SOPBE « High Address :FFFFA200 O0xFFFFA3FF 512 | d_opb_«20
SOPE v Size 3 FFEOOODO 0<FFEOFFFF 64K a d_opb_+20
SLMB v Lock 00000000 Q00007 aK 0 d_lmb_+10
SLME v ICache 00000000 0e00007 fff gk = i_Imb_10
v DCache u |
SOPE v Ihstance u O d_opb_+20

11-21 Flat View
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11.3. UART 03BN
UART #3BL. BRAM OOV 7 7 =T IZZAE LT L FEZEDFEEEETIH —Aa—REBINLET,

11.3.1. IP 3 7 D3EM

IP Catalog %7 %272, Communication Low-Speed D HZ#%% opb_uartlite #4527V 7 L TA=2—%
HL. Add IP #38R L TL7ZEW, opb_uartlite_0 2MEMSiLET,

ilinx Platform Studio - G:/suzaku/fsz130 — [System Assembly Viewl]

[t File Edit “iew Project Hardmare Software Device Configuration Debue Simulation Window Help =)

DAEAZ Aol BRA RBOR MRS AeciABe wE X :Br £

| OLL @ Filters

Project | Application oons s - Duis Jubawd Ports () Addresses [W
& 3 Bus Connection | Direction | IP Type IP Version
= Opb_uartllte % microblsze 4005
Nan;\e : Wersion De: E7U \)7 L/"C)(::L»—— 7& Hj L/ T’z:_ﬁg %\ '\Dgg
nalog N K I
Bus £ Imb_10 1002
Bus Eridee Add IP %IL#R mch_opb_sdram 1003
Clock Gontrol opb_uartlite 1.00b
Gommunication High-Spesd | s#sETEm_tImer opb_timer 1008
= Gommunication Low-: L <d_|mb bram_if cntlr Imb_bram_if cntlr 1.0058
@D i 1014 OPE IC In by i_lmb_bram_if_critlr Imb_bram_if cntl 1.000
= 100 OPB P >ereton e e om:
opb,spi 1004 OPB SPI Inter o ek :
opb_uart1 6550 100d OFB UART b . R
el : <sen [P 217 (opb_uartlite_0) 25BI1EN5
opb_uartlite #dd IP <zpi_flazh|
oph_EpID 7D
Wiew MPD .
- opb_gpio 301.b
View IP Modifications {Chanee Lg opbLuartlite 1 00b

Wiew POF Datasheet

Interrupt =

bram_block 1002

Memory Block r <@memcon_bus_split util_bus_split 1002
Memory Gontraller <rdom_1d_multi dem_madule 100a
PCI <»dom_sdram_fb dem_module 100a
Peripheral Contraller <util bus_split 0 util_bus_split 100a

Processor
Rezet Control

Legend

Eltnﬁr : [ Master () slave  Master/Slave Target < Initiator Q) Connected {2} Unconnected
s ilitw bt/
| > [ System Azsembly. | BLOGK DIAGRAM xps_praj main
INFO:iMPACT:579 - '1': Completed downloading bit file to dewvice. fad
INFOQ:iMPACT:580 - '1':Checking done pin ....done.
'1': Programmed successfully.
Elapsed time = 2 zec.

S/ w9 BATCH CMD : gquit

Done !
Azzigned Driver uartlicte 1.01.a for instance opb_uarclice 0
oph_uarclice 0 has bheen added to the project

1Z4]

< ¥
Output | Warnings | Errors

Ready =

11-22 opb_uartlite BN
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11.3.2. OPB /\ R [Zi&k%

Bus Interface #3411 . opb_uartlite_ 0 DD ALE V27 L TLEEW, O — @

ZI T OPB RAIZH S ET,

- Xilinx Platform Studio - G:/suzaku/=2130

™8 !
|

= [System fAssembly Wiewl]

[t File Edit Miew Project Hardware Software Device Configuration Debug Simulation indol

D EHL iPETiv ey BE M

B ER kR S

OLL
Project | Applications | IP Catalog ; hBﬂ hHﬂ (& Bus Interface Porte () Addresses |Ejo Gonnection Filters
& iaw Bus Connection IP Tvpe IP Mersion
(=] <@microblaze_i microblaze 4.00.a
Hame Versian Description 4 <»d_oph_v20 opb_20 110
fAnalog 1 . @»i_Imb_10 Imb_10 1.00.a
Bus d_lmb_10 Imb_100 1.00a
Bus Bridze <@zdram_contraoller meh_opb_sdram  1.00.a
Glack Gontral =F qconsola,ttlart pr,u.artlita 1.00b
Gommunication High-Speed qsystem,tlma.r opb_timer 1.00b
= Communication Low-Speed Qdilmb,bramtlf,cm\r Imb_bram_it cntl 1.000
@ opb_iic 10d OPBE IG Interf Qwilmbj@m,lf;ntlr ImEJ.JramJLcmlr }ggb
opb_spi 100¢ OFE SPLinter - EVEEMIE CCALTIE e
= s@oyetem_memoon opb_eme 200a
opb_spi 1.00d OPE SPI Inter B .
spopb_gpio 0 opb_epio kb
(2! opb_uart18550 1.00d PE URT 1 @debug_mdm opb_mdm 2004
OPB UART { <@zpi_flash apb_spi 1.004d
P led epio opb_epio amkb
spopb_epio_ opb_epio a0k
General Purpose 10 (= ~#opb_uartlite 0 opb_uartlite 1.00b
Interrupt Contral \ SOFE d_opb_w20
Memory Block J bram_block 100a
Memory Contraller N W 1 util bus_split 1004
Fal HRWE27Uy7 O — @ dom_moduls 100
Peripheral Contraller — - dom_module 1.00a
Processor <util_bus_split 0 util_ bus_split 100a
Reset Gontrol Legend
Em:: : [ Master () slave  Master/Slave Target < Initiator (0 Connected () Unconnected
e hd
< » | [B Svstem Assembly | BLOGK DIAGRAM xps_proj main
— = - = - B - s

11.3.3.IP 3 7 DEEE

opb_uartlite_0 Z427Vy 7L TA==2—% L. Configure IP Z#RL T2\,

% Platform Stu

suzaku/sz130

11-23 OPB /N A2 #45

= E DK
#

IP Catalog

Project | Applications

— [System Assembly Viewl]

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

D HEHG B Et vy BBk

s@oyetem intc

P@oystem_memcon

s»opb gpio 0

D&
HMBEOR MBS : PR WS EX:BRr £
OLL @& Filters
PMM o & Buslterface O Ports O Addresses | Ee Cornection Filters
BIEIE Mame Bus Connection IF Tupe IP Wersion
<@ microblaze i microblaze 400a
«»d opb v20 opb_wal 110
pu— @i Imb 10 Imb 10 1.00a
@d Imb w10 Imb 10 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
<@d Imb_bram_if entlr
@i |mb bram_if cntlr

FIVo 7L TA=a—% L,
Configure IP % 5&{R

opt_zpi 1004

/

d_opb w20

opb_epio

Wigw MPD

Wiew IP Modifications
Wiew PDF Datashee
HDL Sources..

«#memcon_bus_split
dom 14_multi
cdcm_cdramTe
<util_bus split 0

S~

Browse

Drriver: uartlitev1 01 _a
Legend

Delete Ingtance

[ Master () slave Master/Slave Target < Initiat

(Change Log

[ System Assembly.. | BLOGK DIAGRAM

[ [2] main

[B) #ps_proj

11-24 Configure IP
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UTFOREIZLTLIEE N, ("% 4-3 U7 Layy—LORE” &2K)

-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

Uzer | Syztem /\

Al

¢ B4U0R4 TEJART Lite Baud Rate

224 T BirEHumber of Data Bitz in a Seria
Frame

0 USE PARITY Uze Parity

0 ORR PARTY Parity Tvpe /

[ [8]18 I [ Cancel

11-25 UART R &L &
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[System]% 7 %27V 7. [Base Address]iZ 0xXFFFFA600. [High Address]iZ 0xFFFFA6FF & A 1L TL7Z&0,
AEVT RV AL SUZAKU O AEV 7T Free LENWTHAHEZAIZEINY TET, ("% 6-3 SUZAKU Free A&

U=v7” Z)

~ opb uartlite 0 : opb uartlite ¥v1 00 b

System #7477 | ({5 Tasele Names | [ Dotashiet | [£2 Restors |
user (reten ) 0xFFFFAG00 & A /)
Addreszes
OPE 0 BASEADDRBase fddress 0xFFEFRG600 |
0 HIGHADDR High Address /Jnmnm |
O0xFFFFAGFF & AT)
[ 0] 4 l [ Gancel l

By

11-26 ATV T RL AR IE

OPB %#27Uv 2L, [OPB Clock FrequencyliZ 51609600Hz » A /1L T, [OK]Z 27V 27 L TLIEEW, Z0D
51609600Hz 1% SUZAKU ® 7 a7 &<,

 opb_uartlite 0 : opb uartlite v1 00 b

[HOL Tozele Names | [E Datashest | [ Restore |

lzer | System

(GE £ OPE DIIPTHOPE Data Bus Width 32
¢ OFE AR THOPE Address Bus a7
Wlidth
A
¢ CL FREQOPE Clock Frequency ‘ 51609600*{2 ;!
S
51609600Hz & A7)
,

L [9]4 )[ Cancel

e

11-27 7y 7 JEIEE DR E
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11.3.4. *EY <y THER

Addresses #i#R L, opb_uartlite_0 ® BaseAddress & High Address & Size [Z[HE 23720 ), fERRL T
rUA

@ Filters
= O Buz Interface () Ports

(+) Addresses Y& Generate Addreszes ]

hame fddrezz  DRze Addrezz  High Addresz  Size  Llock  ISache  DGache  Bus Connect
+- «@microblaze_i
% <»d.opb.v20 Addresses %R
wi_Imb 10
«@d_Imb_10
wradram_controller
~oonzole_uart
wrzyetem_timer
<d_|mb_bram_if_cntlr
«»i_Imb_bram_if cntlr
woystem_intc
w@zystem_memcon
«opb_gpio 0
<»debue_mdm
«zpi_flazh
< led_epio ARV T R
~opb_gpio_1 /
<@opb_uartlite 0
S0FPE OxFFFFAGO0  OxFFFFASFF 256 [0 d_opb_v20
| «#bram_block 0
-]« memcan_bus_split
=) saedcm_14_multi
o) «gdcm_sdram_fb
- <util_buz_split 0

o e O O o O [ O

<
[0 System Aszembly.. | BLOGK DIAGRAM

11-28 AU~ 7 HER
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11.3.5. BB DEE

Ports 23R L TL/ZEVY, opb_uartlite_0 @ RX & TX @ Net (|24 FiiZ D) CTHEE L. Make External % 84R
L CHEEL TLIZEY,
External Ports (215 5N EFRINHD T, Name 228 L TZEWY,

@ Filters
= O Bus Interfa Sddreszes ['%v Filters {Applied ”4},}" fidd External Paort
MHame Het Direction | Class Senzitivity | Range | IP Type IP Wi

. nLE 0] [0:0]

COMSOLE_RH2 \NCOMSOLE RX2 1

COMSOLE_TH2 JCOMSOLE TH2 O
H- S T ereblase=r icroblaze 4.00.z
#-<»d_opb 20 CONSOLE_RX2_pin — CONSOLE_RX2  fb2l0 1.10e
#-<@i_Imb_»10 . b0 1.00.z
2 od Imb w10 CONSOLE_TX2_pin — CONSOLE_TX2 b0 100
F-wsdram_contraller mch_opb_sdram 100z
F- wconzole_uart opb_uartlite 100k
F- ey atem_timer opb_timer 100k
=) =&d_|mb_bram_if_cntlr Imb_bram_if_cntlr 1.00E
= «i_lmb_bram_if cntl Imb_bram_if_cntlr 1.00E
4 w@system_intc . i opb_intc 100c
+]- e@system_memcon % Al YN L. ﬁﬁﬂi opb_emc 200
+- ~#oph_gpio_0 CONSOLE_RX2 opb_gpio amk
+]- «grdebug_mdm CONSOLE TX2 opb_tmdm 200
+ «@zpi_flazh | - opb_zpi 100c
+]- w2 led_epio . . opb_gpio A0k
- <aph_gpin_1 Make External Z3#4R L . fEE oph_gpio 301k

=R ph yartlite 0 opb_uartlite

Interrupt bl imereerias INTERRUPT EDGE_RISIMNG

R COMSOLE_RXZ

T COMSOLE_THS
—|-<#bram block 0 bram_block 100z
+- <@ memcon_bus_split util_buz_split 100z
- sgrdom_T4_multi dom_module 100z
F- wardcm_zdram_fb dom_module 100z
F-wgutil_buz_split 0 util_buz_split 100z
4 >

[ System Assembly. | BLOGK DIAGRAM

11-29 5 5 DEF
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11.36. EVT7H1M1 >
Project #7 %7V L, UCF 77 A NVERE, 27 2 A BIIL , ARAFLTLIEEN,

x Platform Stud ata/xps proj
[ Eile Edit Miew Project Hardware Software Device Configuration Debug Simulation Window Help =[]
DREL PR P RRAENEDR  RB S PeARG MBI EXBriE s
&= == - ABRRIHBE DR
103 Net MEMCON DQ<6> LOC=R10 ~
Project  )Applications IF Catalog 104 Net MNEMCON Do<S> LoC=N2
W 105 Net MEMCON DQ<4> LOC=NZ
— — 106 Net MEMCON DQ<3> Loc=p2 ;
= Project Files 107 Net MEMCCN Do<z> Loc=R3
MHE E‘I'e"‘psﬁmlmhs 108 Net MEMCCN Do<l> Loc=va
! 102 Net MEMCON DQ<O> Loc=Ng ;
IGHF [Fils Ghftelf e, e 110 Net MEMCCN DQ<1S> LOC=R13 ;
iMP ommand s etes D"“;"Da“’"d 111  Net MEMCCN Do<lés LOC=V13 ;
Implementation Opt.\nns};\le. etc/fast runtimeopt 112 Het MEMCON DQ<13> LOC=R1z
Eltgen Opf\nns File: etc/biteen.ut 113 Net MEMCON DQ<12> LOC=T1z
= Project Options 114 Het MEMCON D<ll» LOC=V1z
Device: xc3s1200eted20-4 115  Net MEMCCN DQ<l0x LOC=N1l ;
Netlist: TopLevel 116 Het MEMCON DQ<S> LOC=P1L ;
mplementatior: XPS 117 Het MEMCON DQ<S> LOC=R1L ;
HDL: VHD_L 118 Net MEMCON_OEn<O: LOC=T14 ;
5im Modek BEHAVIORAL 115 Net MEMCCH WEn LOC=F13 ;
= Re‘f“’“;le Files 120 Net MAC_INTERRUPT_IN LoCc=V14 ;
oe Files 121  Net MAC CSn B LOC=412
Report Files 122 Het BOOT JP — Net CONSOLE RX2 LOC=M3;
123 Net FPGA_RESET EN LOC=E13 Net CONSOLE TX2 LOC:M6 .
1z4 Net SDRAM FE clk LoC=E3 — !
125 MNet nLED<O> LOc=T3 ;
126
127 MNet nLE<O> LOC=ElZ ;
128 Ner CCNZOLE RXZ LOC=H3
129 MNet CONIOLE TXzZ LOC=Hg&
- .
< b3
[System Assembly.. | BLOCK DIAGRAM | @ %ps _proj | main
'1': Programwed successfully. ~
Elapsed time = 2 sec.
ff *** BATCH CMD : cuit
Done!
Assigned Driver uartlite 1.01.a for instance opb_uartlite 0O
opb_uartlite 0 has been added to the project
Make instance opb_uartlite 0 port RY external with net as port name
Make instance opb_uartlite 0 port TX external with net as port name
v
£ >
Output | Warnines | Errors
Ready GAPS [NUM [SCRL [Ln 129 Gol 38 |UCF [

[X| 11-30 UART(xps_prj.ucf)
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11.3.7. BBoot DYV —R{R&E

Applications #7 %27V v 7L, main.c X, JEIZEH A LED 2 87353 — 2B ML T2, ZELEXF
EEDOFFERFETHI—REZEBEML, RFELTITEEN,

w Xilinx Platform Studio — C:/suzaku/sz130 — (G:¥¥suzaku¥s2130-add uart_epio¥code¥main.c) - [main.c]

[B Eile Edit Miew Project Hardware Software Device Confieuration Debue Simulation Window Help
O A0 RN RNEEOR AN el R B AR R &
J ZLEL AARKNIONBES ODEN
| Proje 79 ~
80  int main(void) |
: 81 ¢
Software Projects 8z intoi,3:
[cJAdd Software Application Project. 33 unsigned int hootloader offset:
1) Detault: microblaze | bootioop 84 char key: -
mnelault: microhlaze_i_xmdstub 85
= [#Project: BBoot a6 LED_GPIO{LED OFF);
Processor: microblaze.i 87 boot loader_offset = BOOTLORDER OFFSET SPI;
Executable: G¥suzaku¥sz130-add_uart gpio¥BBoot¥exsel | B8
@ Gompiler Options 89 Llzodabdle unsioned lono sl OzFEFERAONLL = 0.
= Sources 20
Cifbsuzakuibs] 30-add uart_spickeode¥mediume 51 whilej1]{
Cifbuzakuiter] B-add Lart gpio¥oodetspic 52 while(XUartlite_mIsReceiveEmpty (OxFFFFAE00) | :
ot " : 93 ZlartLite_SendByte {OxFFFFAE00, (Xuints)XUartlite RecvEyte (OxFFFFA600))
i D 54 '
Headers 95
96 if (is autohoot mode(]) {
a7 second_bootloader (boot loader _offset) ;
98 3 3
99
100 myprint ("in\rin, r"EEOOT_MAME " +" BBOOT_VERSION " (" TARGET CPU ")iniz"j;
101 myprint{"Press 'z' or 'E' for BBoot Menu.\mhr"):
102
103 for({i = 0:; i < 900000000 i++(}
104 if (¥UartlLite mIsReceiveEmpty (XPAR_CONSOLE_UART BASEADDE])
105 second_boot loader (boot loader_offset);
1neA ™
< | 2
< 2| [mSvstem fissembly.. | BLOCK DIAGRAM | 2] =ps proj | ) main ‘
- \

~~HiTE

int main (void)

{
int 1,37
unsigned int bootloader offset;
char key;

LED GPIO (LEDioFF) ;
bootloader offset = BOOTLOADER OFFSET SPI;

(* (volatile unsigned long *) (OxXFFFFA400)) = 0;

while (1) {
while (XUartLite mIsReceiveEmpty (0xFFFFA600)) ;
XUartLite SendByte (0xFFFFA600, (Xuint8)XUartLite RecvByte (0xFFFFA600)) ;

if (is_autoboot mode()) {
second_bootloader (bootloader offset);

myprint("¥n¥r¥n¥r"BBOOT7NAME " v" BBOOT VERSION " (" TARGET CPU ")¥n¥r");
myprint ("Press 'z' or 'Z' for BBoot Menu.¥n¥r");

11-31 %% 15V — A= —KiBM(main.c)

125



SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

11.38.bit 77 ILDERK., A T4 FXalL—3a Y

Update Bitstream 227U > 7L TLIZSW, =7 =220 AUT Ry NIAND A k| BLiE BT 40, bit 77 A
JVINERRSIVET, bit 774 /11X download.bit EUWNH4FEITT
"C:¥suzaku¥suzaku-s-xxxxxxxx¥implementation” 7 /L% 12 3k L0 F9,

— (C:¥¥suzaku¥szuzaku-—s-20060626¥code¥main.c) — [main.c]

ce Configuration Debug  Simulation Window Help
MR MBEOR RS DR EXiBRiLx
U RN == /
1 s: . 2
g2 int mainv] Update Bitstream
83 {
G4 int i,3:
85 unzigned int hootloader offset;
86 char key;
87
83 LED_GPIO(LED OFF):
89 bootloader offset = BOOTLOADER OFFSET SPI:
E =ln]
91 [*{wvolatile unsigned long *) (OxFFFFA400)) = 0O;
=k
T =k} while (1) {

11-32 bit 7 7 A L DVER

/)77/1/ '11:!%/7]\'717%4‘6J: j- /)7/1/ '1% %E%/?OVC<7’€§D \ (”2% 4-3 T‘/UT/I/:I\/yv—/]/ODEQ
}:—'E—»” i/%ﬁ‘g\)

SUZAKU JP2 %+ a—hL, SUZAKU CONT |24 72 0 —R i —7 L4 L TS0,

112 LED/SW CONG6 |2 AC 74 74 5V Z#zfi L. . B AL CIEELN,

HUa— R —7 )V

JP2 La—F e

A
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Download Bitstream #7277 L CL7ZEW, Ny FE—RD iIMPACT ZfE LT FPGA |Z bit 77 A /L3y
TAX 2L —arENET,

— (G:¥¥zuzaku¥suzaku-—=-20060626¥code¥main.c} — [main.cl [Z”E|g|

ce Configuration Debug Simulation Window Help =& 8
MR MB RS A RS 55'5@3& iBRiE &
S B Mk
1] = a3

82 int main (void) .
4 e Download Bitstream

54 int 1i,3:

85 unsigned int hootloader offset;

86 char key;

a7

{=t=1 LED_GPIO(LED OFF):

59 bootloader offset = BOOTLOADER OFFSET SPI;
F a0

a1 [*{wvolatile unsigned long *) (OxFFFFA400)) = 0O;

92
h 93 while (1) {

11-34 bit 77 A /L DYERL
F— R —=RNBAIN S FEFTHIAATZEN,
GOM1 VT adeefghl_]k' °
3 etup  Control Wl
abedefehiik ) V ~
RELEXFEZOEFEE ﬂ
abedefghijk - -

BT TV
nnnnn“.
maLLeean

T T T T

11-35 U T VIBIE BERER
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12. A8y k2O 7 % CPU THIET 5

“10. FPGA AF§ Aoy b~ BUWE ClES 2RI 2D LaE L T2 7L T, SUZAKU OF 7 4 /L kDA IZ
il Any b~ B EY BiF £, MEETFINEXLL Fo@EvTd,

SETIoTESE OPBAY5—T71—2 ORI =2 BfEPI7Z BBootl=y—Ra—F PEHS D

z La7LERLBEP SUZAKUD T4+ )Lk N
®BEI7ICTE 1% - S7EM LD - ISEET S - ZEBmy3 9 sk EptY

12-1 Aoy k=T ~DEDY

£+)E CD-ROM ?D”¥suzaku_sz130-u00¥fpga_proj¥sz130” D H DJEAE 7 71 /1" sz130-xxxxxxxx.zip” (x 1L
B H)EN—RT A AZIZERAL TS, Z2TIHERZ O 7 417 %" Ci¥suzaku”® FlZat — LU CTEELZED
ESr R

”Ci¥suzaku¥sz130-xxxxxxxx” D H D’xps_proj.xmp’ =X 7 L7V 7 U TRV TLTZEN,

Xilinx Platform Studio 23{2#) L, SUZAKU O 7 74L& ET,

121. §ETHELTELRBREZDITIZT S
TROARETaTZERL £, sil00u_core.vhd Z i ERR L TLZEW,

sil00u_core.vhd

CPUIZA—AY)a—FRAYFD

1&$R%E 1% S(code) o A—A4)a—K XA/ vyF DA 7 (nCODE)
< <P <
%P%;ing(i’i)‘zxfw?d) Pt BLRIVRAYFD AT (NSW)
< <} <
CPUMSE B EDDIER = AT
DRYFESERZIT B(le trig) B ED N BLEDIZH 51 (nLE)
> B SRAT | > >
le_seq_blink
h IR
slot_counter
L 2
7% A2 RLED
FAFIVIRLT X
dynamic_ctrl 75 )“i l;LEDG)
CPUM D5 AL MEDRTE N tWHﬁ’?EEm“SEU
2115 L~
in1,seg_in2,seg in3
(seg_inl,seg_in2,seg.in3) > 4 T2 AUILED 4247 K MLEDI= % 8 5 (SEG)
> o No— OYFEFI—K >
P o seg7_decorder

12-2 BAEIP 27 (V7 MR) DfLRE
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B si1l00u_core.vhd

SUZAKU TCi3Z/mv 7 3.6864MHz % DCM T14iE 512 TWAD T, Z7av 773 51.6096MHz (272> TWVWET,
AT DY MiE4bit #°L 23bit IZLE T, sil00u_core.vhd % EAIFEE S L T4 ETIE- 7[RI
slot_counter, le_seq_blink. seg7_decorder, dynamic_ctrl [FI&EZFEFONM L ET,

5] 12-1 =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 sil00u core is

generic (

C_CNT WIDTH : integer := 23 —-HAULVXDE VM@
)7
Port (

SYS CLK: in STD LOGIC; --ZmuyZ{g5

SYS RST : in STD LOGIC; --UkvyME%

-- External
SEG : out STD LOGIC VECTOR(0 to 7); --7 &% LEDIZH AT Iv7 AT Tzt /)
nSEL : out STD LOGIC VECTOR(0 to 2); --7&Z LEDIZELZ %))
nLE : out STD LOGIC VECTOR(0 to 3); --Hi.fa LED IZJERSATA )
nSW : in STD LOGIC VECTOR(0 to 2); --#LARZZAAyF % ANT)
nCODE : in STD LOGIC VECTOR(0 to 3); --R—ZUa—RAAfvF& A7)

-- Register Write
seg inl : in STD LOGIC VECTOR(0 to 3); —--CPULEZAVMEDRELZITD
seg in2 : in STD LOGIC VECTOR(0 to 3); --CPUMNLEZAUMEDRELXITD
Ein=—1 H,Z)

seg_in3 : in STD LOGIC VECTOR(0 to 3); --CPUMNHEIAVMEDREL
le trig : in STD LOGIC; --CPUZLHE LED DNER AT ORI AE BOBREE =TS

-- Register Read
sw : out STD LOGIC VECTOR(0 to 2); --CPUICHILARZAAvTF DIFHEED
code : out STD LOGIC VECTOR(0 to 3) --CPUIZR—XUa—RAASvTFDIE#HELED
)
end sil00u_ 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

generic (
C_CNT WIDTH : integer := C_CNT WIDTH

)7

Port (
SYS CLK : in STD LOGIC; --ZuvZ{g%
SYS_RST : in STD LOGIC; --UkvyME%
count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1) --HU A
)

end component;

component le seq blink
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Port (
SYS CLK: in STD LOGIC; --ZmyZ{g%5
SYS RST : in STD LOGIC; --UkvyME%
le : out STD LOGIC VECTOR(0 to 3); --Hif4 LED H/1E%

le timing : in STD LOGIC --ZAIJ7fE7%
) i

end component;

component dynamic ctrl

Port (

SYS CLK : in STD LOGIC; --ZuvZ{g%

SYS RST : in STD LOGIC; --UtvME%H

nSEL : out STD LOGIC VECTOR(O to 2); --7 BZAFLED ELIM
seg7_timing : in STD LOGIC; --7 BZZAIITIE%

seg_inl : in STD LOGIC VECTOR(0 to 3); --7 BZ Ak LED1 DfH
seg in2 : in STD LOGIC VECTOR(0 to 3); --7 EZ AN LED2 Ofi
seg_in3 : in STD LOGIC VECTOR(0 to 3); --7 BZ AN LED3 Off
seg data : out STD LOGIC VECTOR(0 to 3) --4 Byl AFJa—F

)7

end component;

component seg?7 decorder
Port (

SEG : out STD LOGIC VECTOR(0 to 7); --7 EZANLED ~DMHIES

seg data : in STD LOGIC VECTOR(0 to 3) --4 B AFJa—R

)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)

) ;

dynamic ctrl 0 : dynamic ctrl
Port map (
SYS CLK => SYS CLK,
SYS RST => SYS RST,
nSEL => nSEL,
seg”7_ timing => count(8),
seg_inl => seg inl,
seg_in2 => seg in2,
seg in3 => seg in3,
seg data => seg data
)i

seg7 decorder 0O : seg7 decorder
Port map (
SEG => SEG,
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seg data => seg data
)i

le t <= le and "1111" when le trig = '1' else "0000"; --hUBIEEH 17 ORENER AT
nLE <= not le t; —--SMHBIZHT)

sw <= not nSW; --1Efm#IILTAL

code <= not nCODE; --IEfmBiZLTAT)

end IMP;

SUZAKU OF 7 ANV M FRIOIHNCHEIP 278U E T,

OPB
MCH OPB
«—» SDRAM |« » SDRAM
] _-LMB _1-OPB Controller t
il - o - o - SDRAM
BUS . -l [y -l [ - ——
BRAM VE MicroBlaze 4—p» OPBEMC = » LANOVFO—5
_ D-LMB_ D-OPB_
<> OPBSPl |= B SPIFlash
-4—p» OPB Timer
1% ¢ OBP SILOOU - >
Vo | OPBUART | _ . RS-232C
- lite - N S AT
OPB
<+—p Interrupt
J.—"j‘EI’)\ybé‘*?%f'ﬁﬁ Controller
3.6864MHz 51.6096MHz - - o BEE—RFUruS
s e <—» OPBGPIO |« > ks bk
<«—» OPBGPIO |a » 1—4—3 kO—/LLED
DCM
Y SDRAM

12-3 SUZAKU OF 7 /VMZBEVEIP 27 ZE00

131



SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

122. 94— FKZFE->TOPBA VA —TJ1x—R%2DK 3

OPB NRIZaT &iBNT 572 DA B2 —7 2 —2A%AEV £§, EDK [ZI3A 4 —7 = —RAEAEL7 4P —R D H
BEINTOET,
[Hardware] —[Create or Import Peripheral---]2 27U/ L TL7ZE0,

-~ Hilinx Platform Studio G:/suzakufsz130 - 'System fAssembh Aol

e

DSEL [Hardware]—[Create or Import Peripheral---1% 27V 2
‘BB M
OLL @ Filers
Praject PMM o @ Bushterface (O Porte (O Addresses | EjeConnection Filters
Platform % Clean Natlist RIBIR Name Bus Connection  Direction | IP Type IP Version
= Project Files smicroblaze i microblaze 4002
MHS File wps projmNES C1oan Bits / d_opb 20 opb 20 110
WSS File: xps projmss PegDlean Hardware Simb0 Imb 10 1004
UCF File: datasxps_projuct || E-<d_ Imb 10 Imb_10 1005
iMPACT Gommand File: etc./download.cmd > <»sdram_controller mech_opb_sdram 1003
Implementation Options File: etc/fast_runtime opt <Foonsole uart opb_uartite 100k
Biteen Options File: etc/biteenut spsystem timer opb_timer 1.00b
= Project Options <d_Imb_bram_if cntl Imb_bram_if_cntlr 1.000
Device: xo3e1200efe320-4 i_Imb_bram_if_entlr Imb_bram_if_cntlr 1.000
Netlist: Toplevel s@system_intc apb_inte: 1.00e
Implementation: XPS <Psystem_memcon opb_emc 200
HOL: WHDL s@opb_zpio 0 opb_epio 301k
Sim Model: BEHAVIORAL Spdebug_mdm opb_mdm 200a
= Reference Files «>=pi flash opb_spi 1.00d
Lo Files @ led_gpia opb_gpio anb
Repart Files sbram block 0 bram_block 1.00.a
<#memocon_bus_split util_bus_split 1008
wrdem 14 multi dem_module 1002
<adom_sdram_fb dem_module 1008
<util bus_split 0 util bus_split 1.00.a
Legend
[OMaster () Slave = Master/Slave  Target < Initiator ) Connected () Unconnected
| (3 System Assembly. | BLOCK DIAGRAM |
o |

% 12-4 Create and Import Peripheral Wizard OLEIOIHE 5

Create and Import Peripheral Wizard 2335 EA0ET, [Next] 227Uy 7L TR,

Create and Import Peripheral Wizard - Welcome

Welcome to the Greate and Import
Peripheral Wizard

Thiz wizard will help vou create and import a user peripheral for use in
processor systems developed using the EDE

ATTENTION

Refer to the followine documents to get a better understanding of
howe Lzer peripherals connect to the CoreConnect(TMY buses through
the IPIF interconnection standards.

CoreConnect Specification
1
“ OFPE IPIF Specification for slave only peripherals

- J‘h’ QOPB IPIF Specification for master/zlave peripherals

&‘“
V<

< Back Mesxt > Cancel

FLE IPIF Specification for slawe anly peripherals

PLE IPIF Specification for master/slave peripherals

12-5 Create and Import Peripheral Wizard
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Create and Import Peripheral Wizard 23375 _EA30ET, Bl T/EHD T Select flow D[Create templates
for new peripherall2 =7 C[Nextl% 717 L TS,

reate and Import Peripheral Wizard — Peripheral Flow

Peripheral Flow

Ihdicate if vou want to create a new peripheral or import an existing peripheral.

Thiz toal will help vou create templates for a new EDK compliant peripheral, or help wou impart an existing

peripheral into an XPS project or EDK repository. The interface files and directory structures required by EDE
will be generated.

Select flow

-
_ @ reate templates for a new peripheral
1 i

mport existing peripheral

ImplamanWarify : Flow description
Thiz tool will create HOL templates that have the EDE
Import to XPS

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

< Back S Memxt > } Cancel

12-6 Peripheral Flow

a7 AR T DT AR €L £7, [To an XPS project]2F =y /L, HEOT Y =7 bD FIT/EKRLET, AT
T&7b[Next]#27Vw 7L TFEN,

Create Peripheral — Repository or Project

Repository or Project

Indicate where vou want to store the new peripheral i, U

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

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

Bepository: | Browse...

. C¥suzaku¥sz130-xxxxxxxx ¥
o an #PS project
——

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

e

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

"
e G D) (o]

12-7 a7 OAERGETOFEE

133



SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

a7\ 4 RIZ2 o £9, [NameliZ4 B2 AL TLIZEW, Z2TlE opb_siloOu ELFE T,

reate Peripheral — Hame and VYerszion

Name and Version s
Ihdicate the name and version of vour peripheral. \

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

Ye—— opb_silOOu & AH

. Jopb_sil00y|

Wersion: 1.
Major revizion: Minor revision: Hardware/Software compatibility revigion:
I | I |

Logical library name: opb_zil00u_1_00_a

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

[ < Back ” Mext = l l Cancel

12-8 =7 D4 Hil

INAZRIRLFE T, OPB 12972< D CT[On-chip Peripheral Bus(OPB)]%#R L C[Next] %27V 7L TL7Z&

Uy,
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 )

% 12-9 NZDEIR
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OPB Services TH—EZZZIRL £9°, IPIF [ZIZT7RLADTFTa—R AR 8 O BB HE 2N T,
U7 =TV OVERZ RIBIZEIg LT 54 7 2 a OREDM o> TWVET, IR —E 22550 T, OPB
R T 2T VT T — R ERENE T,

A EliX[User logic S/W register support] Z3{R L, [Next]Z27Vv 7 L CLZEW, Y7 =7 7 /B AR[HEL T
AEPERSND =Y =T T L — R BINSIVET,

Greate Peripheral — IPIF Services

IPIF Services s
Ihdicate the IPIF services required by vour peripheral -"

Your peripheral will be connected to the OPB bus through the OFB IR interface OPIFY module Beszides standard
functions like address decoding, this module also offers other commonly used services. Using these services
may sienificantly simplify the implementation of vour peripheral.

[]:5/'" reset and madule information register (RST/MIRD

[] Burst transaction support

[] DM
] FIFO

[]
T

[] User loeic address ranee support

User logic interrupt support

zer logic 5% regizter suppart

olbo sesn

Uzer logic master support

sng |eleydusg diys-uo

P
< Back g Mext = ? Cancel
12-10 7> 7L —hE

VIR =T T I RAFREL VAL FAX (NS N—=TT—=F U—R FT NI —R) 25 ELET,
[Number of software accessible resiters]% 6 |{ZL. [Data width of each register]% 8bit (2L . [Next]Z 2V
w7 L TLIZENY,

Create Peripheral — User 5/W Register

User S/W Reeister
Confieure the software accessible registers in wour peripheral.

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

Mumber of software accessible registers:

Data width of each register: bit

Mote

Selecting a data width that is less than the tareet bus width (320 will result in more resource usage due to
byte steering logic.

< Back q Mext = } Cancel

X 12-11 L AZE LSRR E
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IPIC Z % ELET, T TIZW 27> ON (272> TWFE T3, IPIF Services RX— Y CTIRIELIMEREL A T YA
NB72OI B DICH B CF 2o /7SN TV ET, ZOFEE([Nextl 227V v 7L TLIZEW,

reate Peripheral — IP Interconnect (OPIC)

IP Interconnect (IPIC)
Select the interface between the logic to be implemented in vour peripheral and the IPIF.

Your peripheral iz conhected to the bus throueh a suitable IPIF madule. Your peripheral interfaces ta the IFIF
through a set of sienals called the IP interconnect IPIC) interface. Some of the ports are always present. You
can chooze to inchude the others bazed on the functionality required by vour peripheral.

Mote: all IPIC ports are active high.

OPB or PLB bus O IP2Bus Gk ~| - Port description
Buz2IP Clk 3
I Buz2IP_Reset

[ BuzZIP_Freeze

O BusZIP_Addr

BuzZIP_Data

Bus2IP_BE

O BuzZIP_Burst

O] BusZIP_RMW

O BusZIP G5

O BusZIP CE

BuzZIP_RAGE -

Restore Defaults

[ < Back q Mext>) I Cancel

12-12IPIC & &

ZZZONICT DL, AARZ LYy 7 BEOMERED Y a2l — a3 2R — 7 7 AV 2 AR CE LA,
AENIEVER A, TOFEE[Next]2 27y 7L TTEE Y,

reate Peripheral — {OPTIONAL) Peripheral Simulation Support

(OPTIONAL} Peripheral Simulation Support
Generate optional files for simulation using Bus Functional Maodels (BF M)

The EQK provides a BFM simulation platform to help you simulate vour peripheral. Indicate if wou want this tool
to generate the appropriate HOL and Bus Functional Laneuage (BFLY stimuluz file for the target bus.

evice (master) ¢ + Dégenerate BFM simulation platform for ModelSim-5E :
OF-'BD { ior ModelSim-FPE
S OFB Device (slave) +——+  cioc Thiz feature requires that you have accepted the
= agzociated [BM licenze agreement and installed the
5ymeh) o BF M toolkit. The link below shows how:
Monitor  $——>
BFt Toolkit Installation Instructions

=ymich|
rasat
—_—

BFM Synch Bus

P

< Back S Mext > ? Cancel

12-13 iR —h7 7 A VA iR
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TXD2o%F 71, [Next]Z 27V L TLTEEW,

VIR 2T A B—T 2= ADA L TIVA T —a N THYR— T 740 NXUT 2TV DORTA e AT
VAT DI DY TR T 2T RIANT T — 7 7 ANVB LR TANT AL 7 NIRERDMERR S IVET,

reate Peripheral — {OPTIONAL) Peripheral Implementation Support

{OPTIOHAL) Peripheral Implementation Support
Generate optional files for hardware/software implementation

Upon completion, thig tool will create synthesizable HOL files that implement the IPIF services wou regquested, &
=tub ‘uzer_logic’ module will be created. Wou will need to complete the implementation of thiz module uzing
standard HOL desien flows. The tool will alzo esnerate EDK interface files (mpd/pac) for the synthesizable
templates, =o that wou can hook up the generated peripheral to a processzor system

Pote
Peripheral {VHDL) Should the peripheral interface (orts/parameters) or file list
change, you will need to regenerate the EDK interface files uzing
the import functionality of thiz tool.
DL : ; g - i .
IPIF (VH ) iGenerate stub ‘uzer logic' template in Verilog instead of WHOL
netate [SE and 5T project files to help wou implement
thie peripheral using X5T flow
User Logic

enerate template driver filez to help wou implement zoftware
interface

(VHDL)

< Back g Mext > J Cancel

12-14 F 7L av i E

PALETH#T TF, [FinishlZ 27Uy 7L TLTES 0N,

reate Peripheral - F

Gongratulations!

When vou click Finizh, HDL files reprezenting wour peripheral will be
generated. ou will have to implement the functionality of vour peripheral
in the =tub 'uzer_logic’ template file.

IMPORTANT: If vou make anv interface chanees to the generated
peripheral fncluding peripheral name, version, ports and parameters) or
any file changes tadd or remove files) vou will need to regenerate the
ECK interface files by uging this tool in the Import mode.

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

Yauzaku suzaku-20060626%pooreshoph_sSil100_wl_00_a

and peripheral software tewplates under C:

Y auzaku) suzaku-20060626% driversyopb_si100 w1l _00_a
respectively.

T —
[ <Back ([ Einish ) [ gancel

T~y

12-15 47
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“C:¥suzaku¥sz130-xxxxxxxx¥pcores” D FIZHEa T OIeh K LAV ET,
RSN T7 7 ANDT AL I NIRERIEEL T DI E T,

B C:-¥suzaku¥sz130-20060714¥pcores¥oph sill0u_v1_00_a¥hdivhdi [2 |[B][X]
ZeLE REE FTW BREADE VLD ALFH "

Q- QO ¥ Pw= |[.Ej :::uu;e'| RN

FELAD |[E| C¥suzakuibsz] 30-2006071 #¥pcores¥opb_sil00uy] 00 s¥hdliévhdl ¥ | 1%8h

I X B PR
= @ s A [Ewbsinnd]  20Ke W
= ) ==2130-20060714  [unjuser_logic.vhd 12 KB MTI vhdl
= _xp=
|y BBoot
|3 blkdiagram
I3 code
I data
I3 drivers
) et
=) hdl

|5 implementatian
=) microblaze i
d 3 poores —
= (3 opb_gil00u_1 00 a
I data
I devl
= ) hdl
3 vhdl
L
|5 report
I synthesis A & s

12-16 7 /LA AL
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123. OPB A V4 —Jxz—RELa7z#EkEL,. BEIPI7Z2R LTS

FIZEVEST-27T sil00u_core.vhd Z FTRIO LT L, BIEIP 2721 EiF$£9,

Pl k g

BRAM MicroBlaze
IPa7
opb_sil00u SEG
( nSEL
nLE of . .
opb_sil00u.vhd U U i
Q| LAo|[ LT || LT
nSW
nCODE @ i
@ a/,¢\\\
2 user_logic.vhd
m
m
o
o A
seg in1
. sw
seg in2 e
seg_in3
le_trig
[ sil00u_core.vhd ]
. J

12-17 sil00u_core & #5#5:

“C¥suzaku¥sz130-xxxxxxxx¥pcores¥opb_sil0OOu_v1_00_a¥hdl¥vhdl”iZ silOOu_core.vhd,
slot_counter.vhd, dynamic_ctrl.vhd, seg7_decorder.vhd. le_seq_blink.vhd 22t —L TL/ZEWY,
FELAL | G#suzaku¥sz] 30-2006071 4%pcorestopb =ild0u_v1_00_a¥hdivhdl ha a Eh

+ ) microblaze._i

=l | pcores
) data
+ () devl
= =) hdl

) projnay

M user_logic.vhd

+ ) implementation

= 15 opb_sil00u_1_00_a

2 [ whdl

12-18 a7 %o’ —

T X Em {7 fE:E
= ) suzaku ~ Eopb_silﬂﬂu.vhd 20 KB MTI whdl
= [ =2130-20060714 yuser_logic.vhd 12 KB MTI vhdl
I _=ps ﬂle_&eq_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 [ ntsiiiiny corevhd 4 KB MTIvhdl
# () drivers
) eto
# [ hdl
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user_logic.vhd Z BV TL7ZEW, HEAER S —RE2HREL TV &EE T, user_logic & EAZBEEEL T,
sil00u_core [A|FEZFEONHTY —Aa—R &2 BIILET, VY —Aa—REZBINT5L2A121E, KIK--USER xxx
added here FTAVRNRASTWAD T, HEINZILTLEEVY,

%] 12-2 sil00u (user_logic.vhd)

- - i

-—- 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;
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 = 8y
C_NUM CE : integer 1= 6
-- DO NOT EDIT ABOVE THIS LINE ———-———-————————————-

)

port

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

SEG : out STD LOGIC VECTOR(0 to 7);
nSEL : out STD LOGIC VECTOR(0 to 2);
nLE : out STD LOGIC VECTOR(0 to 3);
nSW : in STD LOGIC VECTOR(0 to 2);

nCODE : in STD LOGIC VECTOR (0 to 3);

-—- 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 C_DWIDTH/8-1);
Bus2IP RdCE : in std logic vector (0 to C NUM CE-1);
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Bus2IP WrCE
IP2Bus_ Data
IP2Bus Ack
IP2Bus Retry
IP2Bus_ Error
IP2Bus ToutSup : out std logic

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

);

in std logic vector(0 to C_NUM CE-1);
out std logic vector (0 to C DWIDTH-1);
out std logic;
out std logic;
out std logic;

end entity user logic;

architecture IMP of user logic is

signal slv_reg r4 : std logic _vector (0 to C_DWIDTH-1);
signal slv_reg_r5 : std_logic_vector (0 to C_DWIDTH-1);

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal

begin

slv _reg0 std logic vector (0 to C DWIDTH-1);
slv_regl std logic vector (0 to C_DWIDTH-1);
slv_reg2 std logic vector (0 to C_DWIDTH-1);
slv_reg3 std logic vector (0 to C_DWIDTH-1);
slv regé std logic vector (0 to C DWIDTH-1);
slv_regb : std logic vector (0 to C DWIDTH-1);
slv_reg write select : std logic vector(0 to 5);
slv_reg read select : std logic vector (0 to 5);
slv_ip2bus data : std logic vector (0 to C DWIDTH-1);
slv _read ack : std logic;

slv_write ack : std logic;

(;ilOOu_core_O

PORT MAP (
SYS_CLK => Bus2IP Clk,
SYS RST => Bus2IP Reset,

-- External
SEG => SEG,
nSEL => nSEL,
nLE => nlLE,
nSW => nSW,
nCODE => nCODE,

-- Register Write
seg_inl =>
seg_in2 =>
seg_in3 =>

\_ le_trig =>

entity opb_silOOu vl _00_a.silOOu_core i\

slv_reg0(4 to 7),
slv_regl(4 to 7),
slv_reg2(4 to 7),
slv_reg3(7), 4/

8;

- Register Read
sw => slv_reg r4(5 to 7),
code => slv_reg r5(4 to 7)

— =
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slv_reg write select <= Bus2IP WrCE(0 to 5);
slv_reg read select <= Bus2IP RACE(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 => '0")
slv_reg2 <= (others => '0");
slv_reg3 <= (others => '0")
slv_reg4 <= (others => '0")
slv_regb <= (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_reg0 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "010000" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_regl (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end if;
end loop;
when "001000" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l' ) 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 if;
end loop;
when "000010" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l' ) then
slv_reg4 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end if;
end loop;
when "000001" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l' ) then
slv_regb(byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
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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

-- SLAVE REG_READ PROC process( slv_reg read select, slv_regO,
-- slv_regl, slv_reg2, slv_reg3, slv_reg4, slv_regd ) is

SLAVE_REG_READ_PROC

process( slv_reg read select, slv_reg0, slv_reqgl,

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_ip2bus_data <= slv_regl;
when "001000" => slv_ip2bus_data <= slv_reg2;
when "000100" => slv_ip2bus data <= slv_reg3;

-- USER

-- 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;

when others => slv_ip2bus_data <= (others => '0'");
end case;

end process SLAVE REG READ PROC;

IP2Bus_ Data <= slv_ipZ2bus data;

IP2Bus_Ack <= slv _write ack or slv_read ack;

IP2Bus Error <= '0"';
IP2Bus_Retry <='0";
IP2Bus_ToutSup <= '0"';

end IMP;
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B opb_sil00u.vhd
user_logic.vhd Z BV TL7ZEW, HEVAERKRSIZa—REREL TWOEET, opb_silOOu % EA7fEkE LT,
user_logic [FIEEZFFONH§ 2 —R&BIL £,

5l 12-8 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 vz 00 a;

use proc_common v2 00 a.proc _common pkg.all;
use proc common v2 00 a.ipif pkg.all;
library opb ipif v3 01 c;

use opb ipif v3 01 c.all;

library opb sil00Ou vl 00 a;
use opb sil00u vl 00 a.all;

entity opb silOOu is
generic
(
—— i
)i
port
(
—-— ADD USER PORTS BELOW THIS LINE --—-———————————————

SEG : out STD LOGIC VECTOR(0 to 7); --7 BZAVhLED ~DH/IfEHE
nSEL: out STD_LOGIC VECTOR(0 to 2); --7 &/ A hLED ELI/MESE

nlLE : out STD_LOGIC VECTOR(O to 3); --Hf& LED ~DHIEF

nSW : in STD_LOGIC_VECTOR(0 to 2); --fILRFLVASyFHhoDAINEE
nCODE : in STD_LOGIC_VECTOR(0 to 3); --R—ZUa—R2AAuFHhbLDATES

-— 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;

S1 retry : out std logic;

S1 toutSup : out std logic;

S1 xferAck : out std logic;

OPB ABus : in std logic vector (0 to C _OPB_AWIDTH-1);
OPB_BE : in std logic vector (0 to C_OPB_DWIDTH/S 1)
OPB_DBus : in std logic vector (0 to C_OPB_DWIDTH—l);
OPB_RNW : in std logic;

OPB_select : in std logic;

OPB_ segAddr : in std logic

—~ DO NOT EDIT ABOVE THIS LINE —----ommmmm-mmmmmmm




SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

)

attribute SIGIS : string;

attribute SIGIS of OPB Clk : signal is "Clk";
attribute SIGIS of OPB Rst : signal is "Rst";

end entity opb sil00u;

architecture IMP of opb sil00u is
-l
begin

OPB _IPIF I : entity opb ipif v3 01 c.opb ipif
generic map
(
il
)
port map

USER LOGIC I : entity opb silOOu vl 00 a.user logic

generic map

(

— =

)

port map

(

-—- MAP USER PORTS BELOW THIS LINE --------—--—-——-——-———

SEG => SEG,
nSEL => nSEL,
nLE => nlLE,
nSW => nSW,
nCODE => nCODE,

-—- MAP USER PORTS ABOVE THIS LINE --—-———--——————————-—

Bus2IP Clk => 1iBus2IP Clk,
Bus2IP Reset => iBus2IP Reset,
Bus2IP Data => uBus2IP Data,
Bus2IP BE => uBus2IP BE,
Bus2IP RdCE => uBus2IP_ RAdCE,
Bus2IP WrCE => uBus2IP WrCE,
IP2Bus Data => ulP2Bus_Data,
IP2Bus_Ack => iIP2Bus_Ack,
IP2Bus_ Retry => 1iIP2Bus_Retry,
IP2Bus Error => iIP2Bus_Error,
IP2Bus_ ToutSup => 1IP2Bus_ToutSup
)
g
end IMP;
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® 7177

TATINEIT AL T —ZDEFOT, o —VEE TUTATAES . T XTIV T Y ESRELHEMLET,
OEDDT7ANAZ2D L LD T 4T AN DYG AL, use 128D/ 307 —PIERNH LSBT0 ET,

Nolr = UHRM O T LIk Tar R—R U NEE AT AN TEET,

library proc_common v2 00 a;
use proc_common v2 00 a.proc_common pkg.all;

B opb_sil00u_v2_1_0.mpd. opb_silOOu_v2_1_0.pao
“Cr¥suzaku¥sz130-xxxxxxxx¥pcores¥opb_sil00u_v1_00_a¥data”Z BV T7EE0,

= ) suzaku
= | =2130-20060714
5 _xp=
) BBoot
() blkdizeram
[5) code
() data
() drivers
) et
= hdl
[ implementation
(=) microblaze_i
[= [ pcores
[= I opb_sil00u_1_00_a
=]
= devl
= 15 hdl
(= whdl
() projnay
() report
() synthesis

FELAD! 5 C¥suzakutzz1 30-2006071 4¥poores¥opb_sil0du_v1 00 a¥data
T [

x

b

of
|] opb_=il00u_+2 1 0mpd
| opb_gil00u_»2 1 0pao

4

v | o fz8h

12-19 7 H/VE AL

opb_sil0Ou_v2_1_0.mpd ##HEL £9, mpd(Microprocessor Peripheral Definition)” 71 /L iZiE~=U 7 =57
NDAE—T 2—AEEFRLET,
LT O & —F FIZIBILTLESNY,

1 12-4 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]

opb_sil0Ou_v2_1_0.pao ZfmHEL £, pao(Peripheral Analyze Order)” 7 A /WE~Y 7 =F /L DaL s A )L
(B RO 2 —var ) 287 HDL 77 AV &, EOBHTIRZ S E L ET,
PUF O —F FISBMLTIEEN,

146



SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

#] 12-5 opb_sil0Ou_v2_1_0.pao

lib
lib
lib
lib
1lib

opb sil00u vl 00 a
opb sil00u vl 00 a
opb sil00u vl 00 a
opb sil00u vl 00 a
opb _sil00u vl 00 a

s1100u_core vhdl

slot counter vhdl
le seq blink vhdl
seg’/ decorder vhdl
dynamic_ctrl vhdl

12.4. B{EIP a7 DiEM

EDK [Z HEaT7 MERSNT-Z 2152 57-% . [Project]—[Rescan User Repositories]# 2771 TL7EE
AN

atfo 0 a em Assemb e M
[ Eile Edit Wi Hardware Software Device figuration Debue Simulation Window Help (& %
i0 P E i Project Options... QP A —en o rme- S EN A wwos FA 9 T U aoar
=] il DA? Gienerate and View Block Diagram < [PI.OJeCt]_> [Rescan User RepOSltOI‘leS] %7U \y7
ol Generate and View Dezien Report
- =
Praject licati ‘ m = [ Bus hieracs Fortz AOGTEsSEs | S Cormecton Finers |
Platfarm - Mame Bug Connection | Direction  IP Twpe IP ergion
Launch EDK Shell..
=-Project Files <pmicroblaze i microblaze 400.a
MHS Fill: xps uztomize Buttons., @d_oph v20 apb_v20 110
MBS File: xps B C153 ez [ @-ilmb 10 ImE 0 1004
UGF File: dat [x] Terminate Runnine Process || Imb_10 1.00.a
IMPACT Com o ; s@zdram_controller mch_opb_sdram  1.00.a
Implementatic #F Export to Praject Navieator e s@cansols uart opb_uartlits 100k
Biteen Optior 22 Import from Project Navigator spoystem timer apb_timer 1006
= Project Options <d_Imb_bram_if_cntlr Imb_bram_if_cntlr 1.006
Device: xc3s1200efe320-4 <i_lmb_bram_if_chtlr Imb_bram_if_cntlr 1.000
Netlist Taplevel Dsystem_inte oph_inte 100
Implementation: XPS spaystem_memcon apb_eme 200.a
HOL: WHDL cph epio oph_gpio amh
Sim Madel BEHAVIORAL <pdebue_mdm opb_mdm 200.a
= Reference Files <»=pi_flash opb_spi 100d
Loe Files pled gpia apb_epio 20k
Report Files <tram_block 11 bram black 100
" <»memcon_bus_split util bus_split 1004
<wdom_14_multi dem_module 100a
«dcm_sdram_fh dem_module 1004
<sutil us_split 1 utilbus.split  100a

Lezend
[OMaster ) Slave Target < Initiator

| (G System Aessmbly | BLOGK DIAGRAM

Master/Slave (O Connected () Unconnected

(Console Log)
1. WARNING: HPDLParsers:3534 - "Ci/EDK/hw/HilinxProcessorIPLib/poores/proc common w2 00 s/hdl/vhdl/proc comnon bld,vhi
1. WARNING: HDLParsers:3534 - "C:/EDK/hw/¥ilinxProcessorIPLib/poores/proc common v2 00 a/hdl/vhdl/proc common plo.vhe

Output | Warnings | Errors

Reccan user repositary directories in ordsr to pick up chaness 1o PSF files )

12-20 BAE IP =7 5t /0 iA -

IP Catalog ® Project Repository (Z H 4327 opb_silO0u 28BSV E T, HLOFEGBMENR2 -T2 5E 13,
—[F] Xilinx Platform Studio ZFAU T, F#L#EIL, xps_proj.xmp ZBHEE L T7Z3W,
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12.4.1.IP a7 D3EM

opb_silOOu 2427V v/ L TH T A A=2—D Add IP Z#3&#IR L T7ZEW,
opb_silOOu 2B MSIET,

x Platform Stud Fsuzakufsz120 - [System Assembly Viewl]

[ip File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help
DR Hz AN vy B M RGN R Re P ARG R MK RFIE €
: =+ N

e IP Catalog %7 % 27Uv7

F I 5 @ BuS IErae Ports (O Addresses  |EjeConnection Filters
BB B =

[ MName Buz Connection | Direction | IP Type IP Verzion
e s@microblaze i microblaze 4.00.a
Name Werzion Description <@d_oph_v20 opb_v20 110¢
finalog Pilmb_10 Imb 10 1.00.a
Bus d_|mb w10 Imb A0 1.00.a
Bus Bridee s@sdram_controller mch_oph_sdram 1004
Clock Gontrol or s@oonsole_vart opb_uartlite 1.00b
Gommunication High-Speed @aystem_timer opb_timer 1.00b
Communication Lom-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: 5 ,f/lz:l 7 s@oystem_memoon opb eme 200a
. .- <@opb_epio 0 opb_epio a0 hb
opb_sil00u 73 SEY) IV I QUAYS debue_mdm opb_mdm 2004
s@zpidl = 1.00d
l@; opb_gpio m
~2opb_sil00u_0 opb_gil00y 1.00a
-%\nck_ﬂ bram block
“Fmemcon_Due ey el 1.00.a
sadom_14_multi dom_module 1004
<@dcm_sdram_fb
. <autil_bue_split 0 IP :IYﬁ)JEjJuéﬂé
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

12-21 BYEIP =780

12.4.2. OPB /\ R [Zi&&%

Bus Interface 4R L . opb_sil0Ou_0DHEDO A7V 7L TLIEEN, O — @
OPB N RIS ET,

w¢ Hilinx Platform Studio — G:/suzaku/sz130 - [System Assembly Viewl]

v File Edit Miew Project Hardware Software Device Configuration Debug Simulation Wind

DPEHR: o BPREMN:R OB ERK B @S

im 8 M
| Ar oL L

Project | Applications | IP Cataloe PMM O Ports (O Addresses | Byw Connection Filters

) HIERE Mame Bug Connection | Direction | IP Twpe IP Wersion

= <pmicroblaze i microblaze 4002

Name Versian Description sod_opb w20 opb_w20 110c

Analog | Bl Imb_10 Imb 10 100.a

Bus s@d_Imb_10 Imb_10 1002
Bus Bridee [ sopedram_controller mich_ opb_sdram 100
Gilock, Gontrol s@console_uart apb_uartlite 100k
Gommunication High-Speed s@system_timer apb_timer 1.00b
Communication Low-Speed <d_Imb_bram_if cntlr Imb_bram_if catlr 1,000
Diebue @i_lmb_bram_if_cntl Imb_bram_if_crtlr 1000
DA s@system_intc opb_inte 100
General Purpoze 10 s@system_memcon opb_eme 200a
Tnterrupt Gortral s»opb_gpio 0 apb_epia a0h
Memory Block s@debug_mdm opb_mdm 200.a
Memary Contraller s@zpi_flazh opb_spi 1.00d
PCI <»led epio opb_gpio 30h
Peripheral Gontraller «»opb_silD0u_0 opb_sil00u 100a
Processar (\ SOFE d_oph_v20
Project Repository bram_black 1.00.a

0 I0u

)
NS EB kD4 O -0 utilbussplit 100a

Feset Gnmrl dem_module 1.00.a

Timer = = dem_module 1002

Utility <@util bus_split 0 util bus split  1.00a
Legend

[OMaster (JSlave  Master/Slave =~ Target < Initiator (0 Connected (2} Unconnected
| [@ System Azsembly.. ‘ BLOCK DIAGRAM

~
~

12-22 OPB /N A2 Ha4s
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12.4.3.IP A7 DHRE
opb_sil0Ou_0 #4£27Vv 71, A==—® Configure IP... Z &R L TS0,

& Filters
@ (O Bus Iterface (O Ports (2 Addresses [ﬁGenerate fddreszes ]
Mame Address  Bage Address | High Address  Size  Lock  ICache | DCache | Bus Connec

= < microblaze_i
~2d_opb_v20

(=) =i_lmb_10

=) =&d_lmb_10
<@zdram_controller
wcohzale_uart
wazystem_timer
<2d_|mb_bram_if cntlr
wi_lmb_bram_if_cntlr
wasystem_intc

sezysie m_memoeon

<Popb epio 0 F7Vw 7L CA=a—%HL
~pdebue_mdm Configure IP %5 R
w2zpi_flash

rd

“led

d_opb w20

Wiew MPD

=) =#*bram_block 0
Browze HDL Sources.

= s memcon_buz_split
= <@dom_14_multi Driver: opb_sild0u1 00a  »

s@dom_sdram_fb
=] il bus_split 0 Celete Instance
—~— —

12-23 7 R A E B O L

AEYTRL 2% ELET, [BASEADDR]IZ 0xFFFFD000. [HIGHADDR]IZ 0xFFFFDOFF & A /7L . [OK]
IV LT FED, AEVTRLU AL SUZAKU O AEY<w 7T Free EENTHALZAICEI Y TET, ("5 6-3
SUZAKU Free AEV~v7” )

% opb_sil00u 0 : opb_sil00u_»1 _00_a

[HL Tozele Names | [ﬁ Datashest | (2 Restors |

Al OxFFFFDO000 & A7)

¢ BASEADDRC_BASEADDR q
¢ HIGHADDRC HIGHADDR "

& OFE ARG THC OPB_AWIDTH Auto Co mp&

& OPE. DA TG OPE_DWIDTH OxFFFFDOFF & A7)

12-24 7RL A& E
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12.4.4. »*E®) <y THER

Addresses Z 2R L, opb_sil00u_0 ?® BaseAddress & High Address & Size (ZFEV 372000, fEFRL T

J[tAN

& Filters

MHame

= e microblaze i

4 «a¢d_opb_v20

<&i_lmb_v10

~2d_Imb_10

<@cdram_controller

wrconzole_uart

<@pcystem_timer

wd_Imb_bram_if_cntlr

<2i_|lmb_bram_if_cntl

wmzyztem_intc

srzystem_memcon

wopb_gpio 0

w@debug_mdm

<2zpi_flash

w2 |ed_epio

<~2opb_=il00u_D
SOPE

=) «wbram_block 0

=) =@ memcon_bus_zplit

- =dom_T4_multi

= sgrdom_sdram_fh

- =util_buz_split 0

- - - - - - - -E B -

4
[Oh Swstem Azzembly..

= O Bus Interface () Ports

() Addrezges ’ﬁGenerate Addrezzes ]
fddrezs | BMse Addrezz  High Addrezz  Size  Lock  ICache | DCache | Bus Connec
Addresses % ER
AEY~ T HHERS
OxFFFFDOOD  OxFFFFDOFF 256 [0 d_apJ_vQEl
>
BLOCE DIAGRAM

12-25 AV~ 7 HER
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12.4.5. BB DEE

Ports 23R L, opb_sil00u_0 OEE 77 L TRV T 7ZEW,
SEG @ Net O 45527V 271, Net 4% SEG E AL, #7220 7 UMEE S TEENY,

@ Filters
= (O Bus Interface . fddrezses ['EE‘Iv Filters (Spplied) H‘ﬂ‘? #dd External Port ]
Mame Me Direction | Clazs | Senzitivity | Range | IP Type IP Vers &
+ H;E).demal F‘orts Ports %E*R ;
§- w@microblaze i microblaze 4.00.a
¥ w»d_opb w20 opb_ w20 110c
+-<&1_|lmb_»10 Imb_»10 100.a
+-<d_Imb_»10 Imb_10 100.a
+- ~zdram_controller mch_opb_sdram 1.00.a
+- w@consale_uart opb_uartlite 100k
4 w@zystem_timer opb_timer 100k
#-wd_Imb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
F-w1_|lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
§- <@system_intc opb_intc 100c
H- ~@system_memcon opb_emc 2003
+]- «@0pb_gpio 0 opb_gpio a0lb
+- =debue_mdm opb_mdm 2003
F- w@zpi_flazh ach onj 1.00d
- <>led epio 2V, SEG EAJIL, feESES fo 801k
—J- =opb_zil00u 0 / _ 1100w 1.00.a

SEG Gl > w0 [0:7]

nSEL Mo errTEeTah 0 2]

nLE Mo Gonnection 0] [a]

P Mo Gornection I [0:2]

nZODE Mo Gornnection I [0:3]
= «gbram block 0 bram_black 1002

12-26 NET 44 A 77

©5 i SEG ® Net #2707 L, 417 ¥ %2y 2L, [Make Externall#84R L, Mo &2V 7 L CHEESH
TSN,

@  Filters
_ (") Buz Interface (&) Portzs () Addresszes [%U Filters (Applied) H'ﬂ‘\" #dd External Port ]
Mame Met Direction | Clazs | Sensitivity | Range | IP Type IP Vers &
4« External Ports
+- =@ microblaze_i microblaze 400.a
+- wd_opb w2l opb w2l 110c
- Imb_w10 Imb 10 1.00.a
- «d_|mb_w10 Imb 10 100.a
5 ~zdram_controller mch_opb_sdram  1.00.a
H- «@conzole_uart opb_uartlite 10060
+- wayatem_timer opb_timer 1006
5 wgd_|mb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
+- =i_lmb_bram_if_cntl Imb_bram_if_cntlr 1.00b
5 w@system_intc opb_intc 100
F- wsyztem_memoon opb_emc 200.a
+- «opb_gpio 0 opb_epio a0hb
- wdebug_mdm opb_mdm 200.a
5 <@zpi_tlash . i 1.00d
=< led Epio Make External Zi#{RL ., #EESED  |amp
|- «@opb_zil00u_0 opb_ziTIuy 100a

SEG (=1 [0:7]

rSEL o Gorrection ) 2]

nLE - Make External O [0:3]

nShn SEG [0:2]

RGODE 0b00001 & BOOT_JP| [i:3]

&G INTERRUPT I bram_block 1.00.a
\/ i -
12-27 ARG B 1295

= «abram_block 0
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External Ports ®#% 277 L TRV TLZEW, Name:SEG_pin EWIOE 503K _E23> TV HD T,
SEG_pin #27Vy2 L. 4% SEG IZEE L TZEW, TV T AN E 5 SEG BNEFRSNET,

@ Filters

< =) = External Ports )

S5 _Fet

SDRAM GASH
SDRAM GASN 2o
SDRAM WEN
SDRAMMER 2o
SDRAM_DGM
SDRAM Gk
SDRAM Gk Zo
SDRAM_RASH
SDRAM_RASn 2o
SDRAM_ADR
SDRAM_ADR 20
SDRAM_BankAd..
SDRAM_BankAd..
SDRAM_DG
SDRAM_FE clk
GONSOLE_R
CONSOLETX

ME MECOM WER
MEMGEN OEn
MEMGON_DG
MEMGON_ADR
Mas INTERRL.,
MAG GSn
SPLECK
SPILMISO
SPLMOST

SPLSS

FPA_ RESET EN
BOOT_JP

[Oh Swstem Aszembly..

- 5EG

= O Bus Interface (3) Parts () Addresses [‘;E‘Iv Filters (Applied) “ﬂ,ﬂ #fidd External Port l

Met Direction | Glass

clk_in I [ (o
S's_Rat I
SORAM CASH w 0]
SDRAM CASH W u]
SORAM_WEN_w 0]
SORAM_WER 1w lu]
SORAM DGk 0]
SORAM Gk u]
SORAM_Clk 0]
SORAM_RASH w lu]
SDRAM_RASH w u]
SDRAM_ADE _w o]
SORAM_ADE_w 0]
SDRAM_Bank Addr w O
SDRAM_Bank Addr w O
SORAM DG (0]
SDRAM_FE_clk I
COMSOLE_RX 1
COMSOLE T 0]
MEMCON_WER lu]
MEMCOMN OEn u]
MEMCOMN_DG) 0
MEMCON_S&DR 0]
MaG INTERRUPT IM 1
net_end 0
SPI_SCEK (0]
SPI_MIS0 0
SPI_MOSL 0
SPLSS 0

Senzitivity

INTER.. LEWEL_LOW

F

7U>27 L, SEG_pin—SEG |4 &

nLEDT I

BLOGCE DIAGRAM

12-28 tH 115 B iEF%

Range | IP Twpe IP Wers

[0:3]

[11]
[@11]
[o1]
[011]
[m:31]

[:0]
[0:15]
[24:30]

microblaze

ala o
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nSEL. nLE. nSW., nCODE % SEG L FEEDEEZTT - TTEEW,

& Filters
_ () Bus Interface (%) Partz () Addreszes [%v Filters {&pplied ] [4};‘ &dd External Port
Mame Met Direction | Class | Sensitivity  Fange | IP Twvpe IP Verzion
+- i External Ports
#- =@microblaze_i microblaze 400.a
¥ <d_opb_v20 opb_v20 110.c
+- =2»i_lmb_v10 Imb_v10 100.a
¥ «d_Imb_+10 Imb_10 100.a
4 ~zdram_contraller mch_opb_sdram 1.00.a
#- «@conzole_uart opb_uartlite 100hb
+- <@system_timer opb_timer 1.00.b
+-<2d_Imb_bram_if_ cntlr Imb_bram_if_chtlr 1000
+- =i_lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
3 paystem_intc opb_int 100.c
+- wsystem_memcon opb_emc 200.a
+- <opb_gpio 0 onh en 3Mb
4 «debug_mdm RSN —— M 200.a
5 <spi_flash AaiE NI WEE 1004
-« led_gpio l o a0k
= =g0opb_zil00u_0 N O 100.a
SEG 5 Make External Zi%R L, &
nSEL T
nLE 8] [0:3]
nSW I [0:2]1
niGODE I [0:31
= <bram block 0 bram_black 100.3
¥ =»memcon_bus_gplit util buz_split 100.a
¥ <dom_14_multi dom_module 100.a
4 ~»dcm_sdram_fb dom_thodule 100.a
+- seutil_buz_split 0 util_buz_=plit 100.a
< >
@ Filters
_ () Bus Interface (%) Parts () Addresszes Egv Filters {&pplied ”4}.’ &dd External Port
Mame Met Direction | Clasz  Sensitivity | Range | IP Type IP Vers &
- <»External Ports
clk_in clk_in I DGMG...
SY5_Rst SY5_Rst I
SDRAMCASn  SDRAM_CASH w [}
SDRAMGASH 20 SDRAM_CASH w [}
SDRAMMER SDRAM MER Q
SDRAMMER 20 SDRAM_WEN w [}
SDRAM_DiM SDRAM_DM 4] [0:3]
SDRAM Clk SORAM Clk_w ]
SDRAM Gl 20 SDRAM Gl _w [}
SDRAM_RASn  SDRAM_RASH_w 4]
SDRAM_RASH 20 SDRAM_RASH w [}
SDRAM_ADR SDRAM_ADR_w [} [11]
SDRAM_ADR 20 SDRAM_ADE w Q [@11]
SDRAM_Bank Ad.. SDRAM_Bank Addr_w O [0:1]
SDRAM_Bank Ad.. SDRAM_Bank Addr_w O [0:1]
SDRAM_DG SDRAM_DG 8] [0:31]
SDRAM_FBcl SDRAM_FE.clk I
COMSOLE R GONSOLE_RX I
COMSOLE TX  COMSOLE_TH [}
MEMGOM_WEn  MEMGOMN_WER [}
MEMCOMN_OEn  MEMGOMN_CEn 4] [0:0]
MEMCCOM_DC MEMCCOM_DC j o] [0185]
MEMCOM_ADR. MEMGOM_ADR [} [24:30]
MAC INTERRU.. MAC INTERRUPTIN I INTER.. LEVEL_LOW
MAC_CSn net_ghnd 0]
SPLSCK SPLSCK o]
SPLMISOD SPLMISO 8]
SPLMOSI SPLMOSI o]
SPLSS SPLSS o] [0:0]
FPGA_RESET EN FPGA_RESET ENw O
BOOT_JP BOOT_JP I
nLED nLED 4] [0:0]
SEG [0:7]
Eai el 2]
[0:3]
= I [0:2]
nZODE 0:3
microblaze hd

A Tormdam Aenombls

Ol ew . BTAD AR
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124.6. EV7HA >

Project Files ® UCF File:data/xps_proj.ucf #4727V 7 L TLIZEN, BT H AL D77 ANHBAEET,
LT YA FBINA T RAFL TIZEN,

wx Hilinx Platform Studio — G:fsuzakufsz130 - {data/xps projucf) — [xps projucf*] EI[E'E'
[ Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help
DPEL PP 9 XREMBEBOR R S @=a| Net nCODE<O> LOC=J1 ;
RrizEiPp Er ST ARRNONBBE OO Net nCODE<I> LOC=F9 ;
. 123 Net FPGAL _RESET EN Net nCODE<2> LOC=E9 ;
fpplications || IP Catalos 12: ﬁ:z iz?;gﬁiB_Clk Net nCODE<3> LOC:A]_O;
ga‘f”? — 126 Net nSW<0> LOC=D11;
roject Files
MHS F.ile: xpspro.j.mhs 12; ﬁ:z Eggﬁizgi Net nSW<1> LOC=C11 ;
File; dtax.srjuc:f gl 1< ¢ nCODE<2> Net nSW<2> LOC:Fll;
SiSemmmamdsBHe=ETC  down load.c md 122 ﬁ:z 2;32§§3> Net SEG<0> LOCZLS;
ergation Options File: etc/fast_runtimeopt _ .
Biteen Op\jons File: etc/biteenut 122 ﬁ:z EgEz;i Net SEG<1> LOC=L6 ’
e . : L el Net SEG<2>  LOC=L4 ;
UCF File: data/xps_proj.ucf | 135 mec sreers Net SEG<3> LOC=L3 ;
BT NIV L Net SEG<4>  LOC=L2 ;
T ToTET BE AV ITFAT 122 ﬁ:z gig::i Net SEG<5> LOoC=L1 ;
=l Reffrer::t.:le Files 140 HNet SEG<E> Net SEG<6> LOC=C9 ;
og Files
Report Files L Net SEG<7> LOC=D9 ;
143 Met nSEL<1> Net nSEL<0> LOC=K6 ;
L e Net nSEL<1> LOC=K4 ;
145 MNet nLE<O> ’
146 Net nLE<1> Net nSEL<2> LOC=K3 ;
147 MNet nLE<Z> — .
FT i Net nLE<0>  LOC=Al1;
143 Net nLE<1> LOC=B11;
< Net nLE<2> LOC=F12;
[mSystem Assenbly. | BLOCK DlagRam | | Net nLE<3> LOC=E12;
L WARNING: HDLParsers: 3534 - "C:/EDE/hw/XilinxProcessorIPLib/poores/proc coNIOOI LILL = V0 s P4 T W A

I WARNING: HDLParsers: 3534 - "C:/EDE/hw/XilinxProcessorIPLib/poores/proc common v 00 s/hdl/vhdl/y
Azszigned Driver opb_=il00u 1.00.a for instance opb_sil00u 0
oph_=il00u 0 has been added to the project
Make instance opb_sSil00u 0 port SEG external with net as port name
Make instance opb_sSil00u 0 port n3EL external with net as port name
Make instance opb_sSil00u 0 port nLE external with net as port name
Make instance opb_sSil00u 0 port n3W external with net as port name
Make instance opb_sSil00u 0 port nCODE external with net as port name

v
< ¥
Qutput ‘Warnings Errors

Ready CAPS |NUM | SCRL | Ln 148 Caol 36 | UCF )

% 12-30 H1E IP =7 (xps_proj.ucf)
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INTHEIP a7 OIBMAE T LELZ, BIE IP a7 IZHEWA2V )T =7 L E 7, [Update BitStream]
27Uy U TLIES D, Ry NIAMDAERE | BEERLRRDM T4, bit 7 7 AV DA RRSIVET,

HLEEIP 2727 —nb5HYE . synthesis/opb_sil0Ou_0_wrapper_xst.srp (ZR7 BERRIINDHD T, Zi
ZEANT T — %R L, BIEZ1TV, FE [Update BitStreamlz 2727 L TL7ZE0,

% Hilinx Platform Studio — G:/suzaku/sz130 il _wrapper_xst.srpl

[B File Edit View Project Hardware
. o, = B
[Update BitStream]z 27U | FEXiBRiz
1 PRelease §.1.02i - xst I.27 ~
Project | Applications || IF Catalog %z Copyright (c) 1995-2005 Xilinx, Inc. All rights reserved.
3 -
o _ 4 TABLE OF CONTENTS
Sim Model: BEHAVIORAL 5 1) Synthesis Options Summary
= Reference Files (] 2) HDL Cowpilation
Log Files 7 3) HDL Analy=zis
=) Report Files 8 4) HDL Synthesis
repart/wps_projhtm| =l 4,1) HDL Synthesis Report
synthesis/microblaze_i_wrapper_xsterp 10 &) Adwvanced HDL Synthesis
synthesis/sdram_controller_wrapper_xstsrp 11 5.1) Advanced HDL Synthesis Report
synthesis/console uart_wrapper_sstsrp iz 6] 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
synthesis/i_lmb_bram_if_cntl_wrapper_sstsrp 15 7.2) TINING REPORT
synthesis/bram block 0 wrapper_zstsrp 18
synthesis/system_intc_wrapper_xstsrp 17
synthesis/d_opb_v20_wrapper_xstsrp 18
synthesis/i_Imb w10 mrapper_xsterp 19 * Zynthezis Options Summary *
synthesis/d_Imb_v10_wrapper_xstsrp z0
synthesis/system_memoon_wrapper_xst srp 21 —-—-— Source Parameters
synthesis/memcon bus_split wrapper xstsrp 22  Input Format : NIXED
synthesis/aph_gpio__wrapper xstam
synthesis/debug_mdm_wrapper_xstsrp 13 ] 1 3 ) >
s/ st g xtor synthesis/opb_sil00u_0_wrapper_xst.srp”{Z
synthesis/dom_14_multi_vwapper_xstsrp S oSk 4
synthesis/dem_sdram_fb_wrapper_xstsrp ﬁ {/'5370)1:77 b)%#méhé | wrapper/
synthesiz/util bus _split D wwrapper xstsrp / - L
System Assembly. | BLOCK DIAGRAM @ XPS_proj @ opb_gil00u_0_wr..

microblaze 1 ~
Running DatazMem with the following conwmand:
dataZmem -bm implewentation/xps_proj_bkd -bt implementation/xps proj.bit  -bd
EBoot/executable.elf tag bram block 0 -o b implementation/download.bit

Memory Initialization completed successfully.

Done!

v
< >
Output | Warnings | Errars

Ready CAPS NUM [SCRL [Ln 128 Cal 30 [Text | )

12-31 =7 —L7R—Fh
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12.5. CPU THI#Ed %

12.5.1. BBoot

BBoot 22y~ DY TR =T EBLE T, BBoot DREIZ. B RN —ha—4 (Hermit) D& 71
—REFEITTT, TRIDOIHIZ, BBoot IZARY NI DY 7 NI T2 BINLET, Ay ity — L —7 %
—R&EARE—RD 2 @Y TIBINLET,

LED D3(FR):HLT
AAYRIT U D AAYkII Y
YA A EFE] B|YIAAHRIT

Evon
Z2OvkAIZ
HREBMLIZFATY

7 & —CEHDD)

(—EpaA LT IR)

EFE—NERER
£

v

‘A’ or ‘Enter’

A 4 )
|IAHEEIE 2|YAHEEIE U AREE
whURI—bA—5E—F EbA—FSHR N
(Hermit) grooa—KE—K Eelant ca
LED D3(F#R)&E%T (BBoot) - T

12-32 BBoot ® 71—
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SUZAKU TiZ, EEOEIABER DB H DI, FIiAB= hr—F%2 AT, FIVIARLB 2TV ES, B
ABPFEES DL, FIVIAHANCRTPIFO S, BRI SO DOPLEIVIAZ LS E T,

@ Filters

© () Bus Interface (3) Ports () Addresses Engilters (Applisd} ”‘#’ fdd External Port ]

Name Net

<»External Ports

= ~#microblaze |
GLE EYECLK
INTERRUPT H to L: interrupt
DBG_STOP Mo Gonnection
ME_Halted Mo Gonnection

<@d_opb_»20

~2i_lmb 10

<»d_lmb 10
~2opb_sil00u_0
spsdram_contraller
<@conzale uart
<@aystem_ timer
«d_lmb_bram_if_cntlr

interrupt

H to L MAG IMNTERRUPT IM & conzale_uart_interrupt & timer_interrupt T

Direction  Glass Senzitivity | Fanee | IP Type IP er:
microblaze 400

I GLE

I INTERRUFT LEVEL_HIGH

I

o}
opb_v20 110
Imb_10 1.00.a
Imb 10 1.00.a
opb_sil00u 1.00.a
mch_opb_sdram  1.00.a
opb_uartlite 100k
opb_timer 100k

IMTERRUFT
] INTERRUPT

Imb_bram_if_entlr 1.00b
ab oo it co ook

opb_inte
EDGE_RISL. [GMLU.

<»apb_epio 0
<debug_mdm
<»zpi_flash

«»led gpio

= «#bram_block 0

< memcon_bus_split
spdom_ 14 multi
<@dcm_sdram_fb
<@util bus_split 0

\

FIAHA P —TF

12-33 EIDiAH= ha—T
12.5.2. 7AS Y FIZY—RX T 74 LB

EDGE_RISL.
opb_gpio 30b
opb_mdm 200a
opb_spi 1.00d
opb_gpio 30k
bram_block 1.00.a
util buz_zplit 1.00.a
dem_module 1.00a
dom_module 100a
util buz_split 100a

f})& CD-ROM »”¥suzaku-io¥led_sw¥fpga¥sz130-sil¥slot_c_source”® H DJEHE7 71 /v
“slot_c_source.zip”&# JEFL TZEW,
?C¥suzaku¥sz130-xxxxxxxx¥code” 7 +/VF I BEAZ D7+ /2 DH D slot.c, interrupt.c, slot.h,
interrupt.h Z=2t' —L TZEVY,

8% G ¥suraku¥sz130-20060714%code
1 IEY REE FTA O BRICADG

W AJLTRHD

@Eg - O - % / ) 5% ‘[{ ?zhllafi" FFH

EOX
.ﬂ'

]

e i )
LA D) |3 G¥suzskuez 30-2006071 d¥cade Ll R iAo ks
241N Y 2 “E|YAHDEILET S
= ) =2130-20060714 A [Clinterruptce="" | .sUAAARELLE. ROVFTLUEBESES
I _xps a main.c (BlYRAHINUET)
| EBaot E medium.c ~ 1 J
) blkdiseram ]slate é )
== Cspic - RE—MEH (ALREY RV F (FraU T BE)
Rt ' 2D LILT-BF, 75 AV FLED D FE Eins
[ data a srec.o ©3)
I drivers E interrupth :
l.j ate EI mediumh Ay TR (BLREY R YTF (Fr2) T BRE)
' F1DHLIEE. ThEZhXET 571245 A2 FLEDD
(2 hdl H] memmap.h BFOEEEELSE )
I implementation H]zloth sy sia . sy
. . ih 3DDHFE— (125 A2 FLEDDFFHAZDZ
R g’zfabc:zze-' % zf;C X Botb, BELEDEIRR RS BN H—(EDE
: HAh95)
I include E versionh
= lib - ElER R EH I (O—2Y2A— R XA F DA HIZK
it Y, 72T A NEDDBF D RELREFZEFET D)
I libsrc w| € \ y

12-34 V) — AT 7A )L’ —
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Applications @ Sources 4 27Vv 7L, A==—0 Add Existing Files...Zi#{R L, Sources |Z slot.c,

interrupt.c ZiB ML TESVY,

ilinx Platform Studio — G:fsuzakufsz130 - {data/xps projuct) — [xps_projucfl

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

D EHL @B "ﬂﬂ'x%ﬂé‘lm BrBER MR @b RS

—IE X]
g @ X
It"f EEIPPIEE Z252 AARRIRBBE DON
= 123 MNet FPGA_RE3ZET EN LOC=E13 ; -
Praject ‘ fpplications  [JP Catalog 1Z24 Met SDRAM FE clk LOC=ES
125 MNet nLED<O> LC=T3 ;
Software ProyEmiem— 192G
1e1Add Software Application Project.. 127 HMet nCODE<O> Loc=J1
m‘Default: microblaze_i_bootloop 128 Net nCODE<1i> LOC=F9
mDefault microblaze_i_xmdstub 129 Net nCODE<Z> LOC=E9
= umject: BBoot 130 HNet nCODE<3» LOC=A10 ;
Processor: microblaze i 131  Net n3uW<0> LoC=D11 ;
Executable: G4 n3w<1x> LOC=C11 ;
= n3W<z x> LOC=F11 ;
SEG<0> LOC=L5
Ci¥¥zuzaku¥sz1 30-20060 - SEG<1> Loc=L&  ;
akusz130-zongn Pdd Mew File. SEG<2> LoC=L4  ;
Ci¥f¥suzaku¥sz BEG<3> LOC=L3
C¥¥zuzaku¥sz] 30-2006071 4¥code¥malnc Lz
Headers Eﬁyyy%bf){:l“‘%ﬂjb L1
. . . ~ co:
Add Existing Files...Z %R b
Ko
143 Net nSEL<1x LOC=K4
144 et n3EL<Z> LOC=K3
145 MNet nLE<0O> LOC=411 ;
146 Net nLE<1> LOC=E11 :
147 et nLE<Z> LOC=F1lz ;
145 MNet nLE<3> LOC=E12 ;
145 —
b
< I >
< 5| [@System Assembly. | BLOCK DIAGRAM | 2] xpsproi | [Bopbsil - »

12-35 V— A7 7 A LB

Select SourcefHeader File to Add to Project

27 TGP O | ) code

x| e @&k Er

FAO b Srec.o

BIEEAT7 ) | [ mediume

71 FEaA

7 TeE1-4

—

“Interrupt.c’

BN

> slot.c”%

74 k05 <

s et q" interruptc” " slate” 2

=]

A LDFEER T | Sources e

[~

Fs (00 |
i)

12-36 Y — A7 7 A /LIER
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Applications @ Sources #427Vv 7L, A==—0 Add Existing Files...Z%{ L, Headers (Z slot.h,
interrupt.h ZBIIL T7ZEW,

w Hilinx Platform Studio — G:/suzaku/sz1300 - {data/xps _projucf) — [xps_projuct]
B Eile Edit Wiew Project Hardware Software Device Configuration Debug Simulation iindow Help Q..
iy BENRNBER AL DA R G i iEX
ERP EE | ZZ2 L 4AX3R% 8N NBE DN
123 MNet FPGA RESET EN LOC=EL13 e
Project | Applications | IP Catalog 124 Met 3DRAM FB_clk LOC=E3
5 125 MNet nLED<O> LOC=T3
Software Projects 125
|c1Add Software Application Project.. 127 Met noODE<D> Loc=d1
mDefault microblaze_i_bootloop 128 Net nCODE<1> LOC=F9
mDefault microblaze_i_xmdstub 129  Net nCODE<Z> LOC=ES ;
= umject: EBoot 130 Met nZODE<3> LOC=410 ;
Processor: microblaze_i 131 Net n3W<0> LoC=D11 ;
Executable: Gi¥suzakusz130-20060714¥BBoot¥executabl | 132 Net n3W<l> LoC=C11
Compiler Optionz 133 Net n3W<is LoC=F11 ;
=) Sources 134 Net 3EG<0:> LoC=L5
./ suzaku/sz130-2006071 4 code 2 lot o 135 MNet 3EG<1l> LoC=Le
C/zuzakus/zz130-2006071 4/code /interrupt.c 136 Net 3JEG<Z> LoC=L4
Gi¥suzakuszz130-2006071 4¥code¥ mediume 137 MNet 3JEG<3> LoC=L3
C¥¥suzaku¥=z]30-2006071 4¥code¥spic 138 HNet SEG<#> Loc=Lz ;
Gz 139 Net 3EG<S» Loc=L1
¥olzaku¥ez] 30-2006071 4¥code¥mainc I 0 Net 3EG<6> Loc=cs
141 MNet SEG<7?: LOC=Dpa
code¥ mediumh fidd Mew Fil 142 MNet nSEL<O> LOC=K&
ammaph e e SWIEt nSEL<ly LOC=E4
code¥spik ;
°°:e§3fe°;h ) FIVo 7w TA=a—% HL e
code¥verzion. . . R :
Add Existing Files...Z %R 2 ;
Z;
149 -
M
< I k4
< > || [mSystem Assembly. | BLOGK DIAGRAM | «ps._proj | opb_silD < »

12-37 ~v & 77 A /LB

Select SourcefHeader File to Add to Project

27 TGP O |Lﬂcode j “ =5 B
interrupth
4 mediumh
Bi{Eoi A ) memmaph
@ Slot.h
SDi.h
TADbe stech
; version.h
L/
4 PEadab
4 qa—h -
= “Interrupt.h”, ”slot.h”%
34 AabD-b A sl
ert e < interrupth™ " zloth” > j i3 ]
271 LDAEER(T: |C Headers (h) ﬂ RO

12-38 ~w X 7 7 A JLERR
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12.5.3. ElYAAH/N\Y FS D&

EDK TiX GUI EnBIEERRE T 5720 THIVIAH AR T Z EEIIABANRT OV 7 INH BT ET,
AENEIZ A~ DENAIDI LR Ay b~V I ES Y F T,
[Software]—[Software Platform Settings]z 2V v/ L TL7ZEW,

- Hilinx Platform Studio — C:fsuz-wufsz130 - {data’/xp- orojuct) — [xps projucfl] ['__][E|&|

A Eile Edit View Project Hardwarg are
hELEEE L) :
B iE £ i@ Pl [Software]—[Software Platform Settings]
S = I I ol . "
wea Generate Libraries and BSPs
| - o E7UyT
Project fpplications | IP Gatalog | 1o fidd Software Application Project..  iD _
Sefe Rraes &, Build All User Applications LED<0x LOC=T3
{£]Add Software Application Praject. Cet Erograr.'n Sizm ) oD E<O> Loc=J1 :
mDefault microblaze_i bootloop E Generate Linker Scr'p_t'" CODE<1% LOC=F9
mDefault microblaze_i_xmdstub ﬁ Launch Platform Studie SOK CODE<2> LOC=E9 ;
= %iject: BBoot % Glean Libraries CODE<3 > LOC=4a10 ;
Proceszor: microblaze i =\ Glean Prosrams S0 LOC=D11 :
Executable: C¥suzaku¥=z130-200 ’é & A<l LOC=C11 ;
Compiler Options & Glean Software Sz LOC=Fi1 :
= Sources T pRCE:) HNet SEG<O> LOC=L5
Gizuzakus/sz130-20060714/codes slat.c 135 HMNet JEG<1l> LoC=Le
Gi/zuzakus/52130-20060714/ code/ interrupt.c 136 HNet 3EG<Z> Loc=L4 ;
Ci¥¥suzakutizz] 30-2006071 d¥code¥ mediume 137  MNet JEG<3> LOC=L3
Cr¥¥suzakud¥sz] 30-2006071 4¥code¥zpic 138 HNet JEG<4> Loc=Lz
C¥¥suzakutizz] 30-20060M d¥code¥srec.c 139  MNet JEG<S> LoC=L1
Ci¥¥suzakutizz] 30-2006071 d¥code¥main.c 140 MNet JEG<6> Loc=Ccs
141 MNet 3EG<7> LOC=Dg
C:/zuzakus/s2130-2008071 4/ code/ interrupth 142 Net n3EL<0> LOC=Ke
Cifzuzakus/e2130-20060714/codesglath 143 MNet n3EL<1> LOC=KE4
code¥ medium.h 144 MNet n3EL<Z> LOC=K3 ;
code¥memmaph 145 Net nLE<0O> LOC=411 ;
code¥zpih 146 Net nLE<1> LOC=E11 ;
code¥srech 147 MNet nLE<Z> LoC=F1z
code¥verzionh 145 Net nLE<3> LOC=E1Z
145
v
< >
< ?| | [mSystem Azzembly. | BLOCK DIAGRAM XpE_proj opb_zild © &
microblaze i -~
RBunning DatalMerw with the following command:
dataZmem -bm implementatianxps_proj_bd -ht implementationx’xps_proj bit -bd
EBoot/executakle.elf tag bram block 0 -o b implementation/dovnload.bic
Memory Initialization completed successfully.
Done!
v
< >
2 Output | Wiarnings Errors
Open Software Platform Settings dialog to configure drivers, libraties and CAPS | NUM SCREL  Lh 144 Col 36 | Text )

12-39 FVIA A EW mEFEONHL
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FIIABNRTH R ER L FET,
[Interrupt Handlers]Z#&4R L | tmrctrisystem_timer ¢ Interrupt Handler (2
timer_interrupt_handler (interrupt.c (Z&2E%0) E AL, [OKIZ 27V 7 LT FEW, XA ~EAIRNART
WS ET,

oftware Platform Settings

Froceszor Information

Processor Instance: | microblaze i

Goftware Platform | Interrupt Handlers Configuration:

05 and Libraries Port Hame Tnterrupt Handler Default Handler Type Description
% = intc : system_ntc

(Inlarrupl Handlers > Ig ¥Intc_DevicelnterruptHandler string Interrupt handler for port: Irg
[=- tmrctr - system_timer

Interrupt string Interrupt handler for port: Interrupt
[=-uartlite : console uart
Tnterrupt HMullHandler string Interrupt handler for port: Interrupt
= External Interrupts
MAG INTERRLIPTIN string Interrupt handler for port: MAG IMTERRUPT_IN

timer_interrupt_handler & A\ /)

)

12-40 E0AHGRE

12.5.4. BBoot OV — R R
main.c ZfR#EL £, Project: BBoot @ main.c Z% 7 /L7 7L CBIWTLZEWY,

linx Platform Studio — G:/suzaku/suzaku - (C:¥¥suzaku¥suzaku-s-20060710%¥code¥main.c} - [m
B Eile Edit Miew Project Hardware Software Device Gonfieuration Debug Simulation Window Help [T
IDPEL PG BRMNROBEOR MR i PecARA: MBI EXIBris £
E 2 AAARRDRBAE DR
1/ ~
Froject | Applisstions | [P Catalos 2 *owain.o
Softwars Projects 2 : y
[£]Add Software Application Project.. 5
) Default: microblaze i hoatloop 6 #include <ctype.h>
[ Detoult; micrablaze i xmdstub 7
= [$1Project: BBoot 8 #include "version.h"”
Processor: microblazs_i 9  finclude "menmap.h" 3
Executable: C¥suzaku¥suzaku-s-2006071 0¥BBoot¥exe 10 #include "srec.h”
Compiler Options 11 #include "spi.h"
= Sources 12 #include "medium. h"
C¥¥suzakusuzaku-s-2006071 écode¥medium.e 13 #include "sloc.h”
C¥¥suzakusuzaku-s-2006071 D¥code¥spic 14 #include "interrupt.h”
o Teooe » 15  #include "xusrclite 1.h"
) 16 #include "menmwap.h”
17
GCisuzskufsuzaku-s—20060 7 WRcodeHinterrupt.c 18 #define MAX BUFFER SIZE 128
(= Headers 19
code¥mediumh 20 #define BOOTLOADER_OFFSET SPI (0x00100000)
cod ph 21
code¥spih R .
code¥srech 1 z& y ) - FIEJ < b
code¥versionh main.c 7 }1/7 /7LT EiE Iy
code¥interrupth — - OxfEfff)
code¥sloth 26 #define MAC_BASE_ADDR (OxFFEODOOO)
27 #define JP_BASE_ADDR [OxFFFFA000)
258 #define LED GFIO BASE (OxFFFFAZO0)
29 #define LED_GPIO(v) (*(volatile unsigned long *) (LED_GPIO BASE) = (v))
30 #define LED_ON (0}
31 #define LED OFF (1]
3z
33
34 @
< I .
< 31| [mSystem Assembly BLOGK DIAGRAM | [2) main |

12-41 main.c ZBA<
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@® nmainc

BBoot [ZAEy hOEEABIIL ET,

%] 12-6 H1EIP =27 (main.c)

#include <ctype.h>

#include "version.h"
#include "memmap.h"
#include "srec.h"
#include "spi.h"
#include "medium.h"

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

#include "xuartlite 1.h"
#include "memmap.h"

#define MAX BUFFER SIZE 128
#define BOOTLOADER OFFSET SPI (0x00100000)

#define SPI_BASE ADDR (0x££000000)

#define SDRAM BASE ADDR (0x80000000)

#define SDRAM HIGH ADDR (0x80ffffff)

#define BOOT_ LOAD ADDR (O0x80ffffff - Oxfffff)

#define MAC BASE ADDR (OxFFE00000)

#define JP_BASE ADDR (OxFFFFA000)

#define LED GPIO BASE (OxXFFFFA200)

#define LED GPIO(v) (*(volatile unsigned long *) (LED GPIO BASE) = (v))
#define LED ON (0)

#define LED OFF (1)

static int download (void)

{
char buffer[MAX_BUFFER_SIZE];
char *ptrl, *ptr2;
int ret;

while (1)
{
get line (buffer, MAX BUFFER SIZE);

/* Chew through any leading white space */
ptrl=buffer;
while (*ptrl&& isspace (*ptrl))

ptrl++;

/* And truncate any trailing white space */
ptr2=ptrl;
while (*ptr2 && !isspace (*ptr2))
ptr2++;
*ptr2="¥0";

put char('.");
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ret = srec decode line(ptrl);
if(ret == -1) /* check finish code */
break;

}

return O;

}

static unsigned int is autoboot mode (void)
{
*(volatile signed int *) (SYSTEM REGISTER BASEADDR)
= SYSTEM REGISTER BOOT MODE;
return *(volatile unsigned int *) (SYSTEM REGISTER BASEADDR)
& SYSTEM REGISTER BOOT MODE;

#define JUMP (addr) { ((void(*) (void)) (addr)) (); }

static void second bootloader (unsigned int offset)

{

interrupt_clean();

spi copy to dram();
JUMP (BBOOT LOAD ADDRESS); /* Never returns */
}

int main(void)

{
int i,3;
unsigned int bootloader offset;
char key;

LED GPIO(LED OFF);
bootloader offset = BOOTLOADER OFFSET SPI;

interrupt_init();

if (is_autoboot mode()) {
second bootloader (bootloader offset);

}

myprint ("¥n¥r¥n¥r"BBOOT NAME " v" BBOOT VERSION " (" TARGET CPU ")¥n¥r");
myprint ("Press 'z' or 'Z' for BBoot Menu.¥n¥r");
for(i = 0; i < 900000000, 4i++) {}

// if (XUartLite mIsReceiveEmpty (XPAR CONSOLE UART BASEADDR))
// second bootloader (bootloader offset);

key = get char();
if (key == 'z' || key == 'Z"){
myprint ("Please choose one of the following and hit enter.¥n¥r");

myprint ("a: activate second stage bootloader (default)¥n¥r");
myprint ("s: download a s-record file¥n¥r");
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myprint ("t: busy loop type slot-machine¥n¥r");

while (1) {
key = get char();

if ((key == 'a') || (key == 'A') || (key == '¥r'") || (key == '"¥n')) {
second bootloader (bootloader offset);

t

else if ((key == 's') || (key == 'S")) {

interrupt clean();

myprint ("Start sending S-Record!!¥n¥r");
download() ;

}

(" else if ((key == 't') || (key == 'T')) { )
interrupt clean();
while (1) {
for(i = 0; i < 4000000; i++){}
slot () ;

\__! J
else if (key == 'z' || key == "'Z2") {
XUartLite_mSetControlReg (XPAR_CONSOLE_UART_BASEADDR,

XUL_CR_FIFO RX RESET);
XUartLite mSetControlReg (XPAR CONSOLE UART BASEADDR, 0);

}

else {
myprint ("Please hit 'S' or Enter key¥n¥r");
}

// else(
// second bootloader (bootloader offset);
// }

halt:

myprint ("Halting...¥n¥r");
return O;
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12.5.5.a>74FalL—>3ay

mian.c OFRENKID 725, Update Bitstream 227U 7 L TLIEE, Ry AR AL BLiEECAR M T4,
w7 7 ANVBERRSIVET,

p¥main.c) - [main.c]

. wodeill ¢ | [pdate Bitstream #27V>7

i1 bootloader (b

ynihrhit 'h' or 'BE' key to stay BEEoothinh\r"):
0000007 i4++){}

seeiveEmpty (XPAR_CONSCOLE UART BASEADDR))
loader (boot loader _offser):

YOIl key == B
lgowe to ™ BEOOT NAME ™ +" EBEOOT WERZION " (" TAR

—m mmes

12-42 bit 77 AV

JP1,JP2 #> a—hL ., JTAG Dok Z %45k L, ST A — 7 LA & i E LT L TRIE S0, ST L
WERY 7 =T H236E Fif. AC TH 74 5V 28k L CEIFRAZ AL TN,

ZAMEEDHET
)T INT—T I
IR

JP1%#Ia—h (
JP2%#a—bF

12-43 By T 427

165



SUZAKU-S STARTER KIT GUIDE (FPGA)

version 1.0.1

Download Bitstream #27Uy 7L TLEEIV, A 7 4F 2l —a30FET,

e¥main.c) — [main.cl

3 [=1(E X
“”Gé‘@.ﬁ?i%@%iiﬂ”‘iiﬂ 4
i N\ ~

ot_mode (1)

i bhootloader (b Download Bitstream 75’79 “/7

Ynirhit 'k' or 'B' key to stay BBootinhvr"):
0000000, di++) {3}

sceiveEmpty (XPAR CONSOLE UART EASEADDE) )
loader (hoot loader_offset)

"Il key == 'E'j{
leowe to " BEOOT NAME ™ +" BEOOT_WVERSICN " (" TAR

OT DESC "ynirinir™):

12-44 27 4F 2 —a

12.5.6. RO v F T UBERER

ROBHPFRSIET,

B Tera Term — COM1 YT

Eile

Edit

Setup  Control  Window  Help

BBoot with SPI «0.1 (microblaze)
Fresz 2" or "Z° for BBoot Menu.

|

| &

12-45 Ay <=3 FE T 1
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2y MVEIDIAZE—R TEIEET, fx fillo TEIEZMERL THTIESN,
“LrELTLIZEN, FRIOIINCRRENLD T, "L TTEE N,

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

|3

BBoot with SPI w0.1 (microblaze) —
Fresz 2" or 7" for BBoot Menu.

Please chooze one of the following and hit enter.

al activate second stage boot loader (default)

z: download a z-record file

t: buzy loop tvpe zlot-machine

| &

192-46 Ay~ FEITHEIH 2

Ay MU P — L —T B — N TEfEET, Any Mt fillo TEIE DO THTITEE N,

Ay b= OBETNEEA L EDVTHYEE AP RERENR —2OHNET, STFEETIII T vary
=V THR— AN EZIFHT TOELTR, ZF T80 TODEENET, FIVIAZ TIEFFHI AT THEED
TEEZATOZENTEES, FIIARDHZ DL, TEHEEDIRENE Y — L —T I BT A £
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wrnzs5: QR e e
NE 54T

2D E—#EICTLROvD 0—1-2 tEHTLE HFED
EIEEAIRESD EERAEAED

DT E FNENRET BT

4 AMLEDD EERA L ES

12-47 Ay b~ 52K
12.6. X OvY FT L USERL
PLETARY M~ o5 LE LT, FPGA BI3E1 5 T %k, ISE ° EDK LW 7~ BB — LD
fF\ 5, VHDL SEEOEE 715, FPGA I[ZH## X5 MicroBlaze Ofifi fi 515, 1L C SUZAKU O%h R/ 78

WHIFHIZOWETLEI D ARY—F =%y bMelil TRATEZ ST IFADRBDPIZTEE A, 220013 H
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13. CAEZELOLTHELD

13.1. IP 27 (/\— FhR)

HIEE Y 7Ny 27 CTHREL- ATy M OBREZ N— R = T | E XL V7 OB ES T ZENTEE

R

FIZZHOLD FEDIFHIN SUZAKU LN F W2 £, slot.vhd OFHOFBIZLFEAD T, £ H AT
E 2 THTWREEN, VIMEEEIDIZH T 2D T, MIXIFIF R CAEIZ > TOET,

slot.vhd

sil00h_core.vhd

A—%1)a—F XA vF D A 5 (nCODE)

Bl

A

o
<

13-1 IP =7 (N—FhR) Of1AE

744 A RLEDIZ{iE% H $1 (SEG)

CPUMS
BRArA T HE O—4%)a—F Ry FDIEHRE
o %% (code) A P
< 9 <
BLREY 21T OIE#RE i 2
P S Pt P HLARED ZAYFD A S (nSW)
< <t <
HELEDOIRRRATOR A
EB %2115 (le_trig)
I~ ﬁéLEDr:tﬂji(nLE)
» 1.>° >
75 AV NLEDD
I~ tlz?l‘E%’EHiﬁ (nSEL)
l V' L
S BT AVMEDEEERITSD
%:}gz}ifﬁﬁ (seg_in1,seg_in2,seg in3)

“C¥suzaku¥sz130-xxxxxxxX 22t — L CEFDFITX—ZAM  LHTEZE B L TIZEN,
ZZ TR C¥suzaku¥sz130-h-xxxxxxxx’ & U CIEEAZED £,
£} )& CD-ROM D”¥suzaku-io¥led_sw¥fpga¥sz130-sil”®DH DJEAFE 7 71 /L opb_sil00h_v1_00_a.zip” %/~

—RTF U AZIEBAL TLTEE,

JEBH% D7 4147 0pb_sil00h_v1_00_a”%”C¥suzaku¥sz130-h-xxxxxxxx¥pcores |2 —L TL7ZEWY,
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B C:¥suzaku¥sz130-h-20060714¥pcores
e IE REE FRA BRECADG WO ATHHE

QF- O ¥ Pu=x ‘[.E_ :wu;e" EFH

FELAD |B Cr¥suzaku¥sz] 30-h-2006071 4¥pcores

FAIH = T-T]

I BBoot
I blkdizgram
I code
I data
|5 drivers
I et
) hdl
I implementation
I microblaze._i

I opb_sil00k_v1_00_a
Iy opb_sil00u_v1_00_a
|5 projnay
|5 report
I synthesis w| £ |

= (5 =2130-h-20050714 I<_ Enpb_silﬂl:lh_ﬂ 00 a >
I _xps [C3opb_sil00u 1 00 _a

13-2 IP =7 (N—FRhR) 180

”C:¥suzaku¥sz130-h-xxxxxxxx”? H D”xps_proj.xmp”% BV TLEEW,
IP Catalog @ Project Repository (Z opb_silOOh 3% 2D &AL TIZEWY,

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

[ Eile Edit Miew Project Hardware Software Device Configuration Debue Simulation Window Help
DA Aoy BRA:RBIR AR i P-ARG A EX BRrIiE L
OLL @ Filters
Project | Applications N IP Catalog E I'é I\BII o @ Bus Iterface () Ports O Addresses | e Gonnection Fiters
) Mame Bug Connection | Direction | IP Type IP “ersion
=] <@ microblaze_i microblaze 400.a
Mame Vergion Dezcription sad_opb_v20 opb_v20 110e
finalog i lmbx10 Imb 10 1.00.a
Bus sd_mb_w10 Imb_ 10 1004
Bus Bridee c@adram_cantroller mch_opb_sdram 1008
Clock Gontrol o s@conzole_uart opb_uartlite 1.00k
Communication High-Speed s@system_timer opb_timer 100k
Communication Low-Speed - <@d_|mb_bram_if cntlr Imb_bram_if_crtlr 1.00b
Diebue <@i_lmb_bram_if cntlr Imb_bram_if_crtlr 1000
DMA s@zvetem_intc opb_intz 100
General Purpose 10 @ system_msmoon opb_emc 200a
Interrupt Gontral s@opb_gpio [ opb_epio 30 b
Memory Block s@debug_mdm opb_mdm 200.a
Memary Contraller =#:pi flash opb_spi 1.00d
PCI <»led gpio opb_gpio 30Mb
Peripheral Gontroller (=) =#opb_sil00u_0 opb_=il00u 1004
m S0OPE d_opb 20
o2 Fraject Heposiiory s#bram block 0 bram block 1.00.a
h ‘apb <0k 100a « memcon_bus_split util_bus_split 1004
opb_s 00 <dem 14 multi dem_module 100
y «@dom_sdram_fb dem_module 100a
Timer <2util bus_split 0 util_bus_split 100a
5
- Lilit;
= Y Legend
[OMaster (JSlave  Master/Slave = Target < Initiator (0 Connected () Unconnected
3 3| (@ System Assently. | BLOGK DIAGRAM
- —

13-3 IP =7 (~—FhR) 1B M2
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HAEIP =7 (Y7 MR) opb_silOOu % IP =27 (/~—Kfik) opb_silOOh |Z{&E X #iz F7,
Project ® MHS File: xps_proj.mhs Z% 7 /L 7U 7L THHWTIZENY,
BEGIN opb_sil00u LS CWnAEZA%EL  BEGIN opb_silOOh (T2 F L, fR1FL TZEW,

ilinx Platform Studio — G:fsuzaku/sz130 - {xps projmhs) - [xps proj mhs]

[ File Edit View Project Hardware Software Device Configuration Debug Simulation Window Help
LIy REMARMBRAR AR PR BEEXIBRIEE
—ZEZT AARRIEBEODDOR

285 PORT Quti = FPGA_RESET_EN_w ~
Project Applications || IP Gatalog 286 END
287

288 BEGIN oph_gpio
289 PARAMETER INSTANCE = led gpic
250 PARAMETER HW_VER = 3.01.h
i gt 291 PARAMETER C_GPIO WIDTH = 1
UCF File: datasps projuct 292  PARAMETER C_BASEADDR = OxFFFFA200
iMPACT Command File: etc/download.cmd 293 FARAMETER C HIGHADDR = OxFFFFAIFF

Tmplementation Options File: ete/fast_runtimeopt 204 EUS INTERFACE SOPE = d oph w0
Bitgen Optians File: etc/bitgenut 295 PORT GPIO d out = nLED -
= Project Options 2085 END -

Device: xc3s1 200efg320-4
Netligt: TopLevel
Implementation: XPS

HDL: WHDL

BEGIN opb silOOh (ZZH

oph_=31

.00.a

Sim Model BEHAVIORAL

g 301  PARAMETER C_BASEADDR = OxFFFFDOOOD
& Reterence Files 302  PARAMETER C_HIGHADDR = OxFFFFDOFF
Loe Files 303  BUS_INTERFACE SOFB = d_opb_v20

Report Files 304 PORT SEG = SEG

305 PORT n3EL = nSEL
308 PORT nLE = nLE
307 PORT n3W = n3W
308 PORT nCODE = nCODE

308 END
310
311 —
>
< | t
[MSystem Aszembly.. BLOCK DIAGRAM | *ps_proj ‘

13-4 MHS File £ %

Project @™ MSS File: xps_proj.mss % 7 /L 7UZ7 L TRV TIZEW,

PARAMETER DRIVER_NAME = opb_sil00u EFEbi & THEZAZEEL (1 #FT) . PARAMETER
DRIVER_NAME = opb_silOOh (ZZ L, fRIFL TTEENY,

L. PARAMETER DRIVER_NAME = generic EFCib SN TWAE5E . EHIIWVOERE A,

nx Platform Studio — G:/suzaku/sz130 - (xps_projmss) — [xps_proj mss]
[ Eile Edit Wiew Project Hardware Software Device Confieuration Debug Simulation Window Help (=115 (X

FDPEL DR e REMN RN BOR MR P A R w3 @XIBriE £

LZARARAIEBE DDOWK

: 25 EBEGIN DRIVER ~
Project  Applications | IP Catalog 26  PARAMETER DRIVER_NANE = tmrctr
27  PARAMETER DRIVER VER o
GO 25  PARAMETER HU_INSTANCE
& Froject Files ) 29 PARAMETER int handler
- BEGIN DRIVER
\MPACCmma Me‘ ete/download omd :2 Bgi;ﬁugiégEﬁRlvER NANE PARAME TER DRIVE R_NAME = OPb_Sl l 0 Oh
Implementation Options File: ete/fast runtime.opt T 4 _
Biteen Optians File: etc/biteenut 2; iiiiﬁg;ii EEI‘;EE?PXJEEE PARAMETER DRIVER_VER - l © O O -a
= Project Options - _ .
joct Options 2 o PARAMETER HW_ INSTANCE = opb sil00u 0
Netlist: Toplevel 38 BEGIN DRIVER END
Imple mentation: KPS 39 PARAMETER DRIVER NANE
HDL: VHDL 40 PRRAMETER DRIVER VER =
Sim Model BEHAVIORAL -

41 FPARLMETEER. HW_INSTANCE

= Reference Files
Log Files
Report Files

4 [>EEGTN DRIVER
45  PARAMETER DRIVER_NANE = oph_silOOh
46  PARAMETER DRIVER VER = 1.00.a

PARAMETER HW_INSTANCE = opb_silOou 0
END

|

< ]
[mSyetem Assembly., | BLOGK DIAGRAM @ *ps_praj ‘ spsproj |

I 13-5 MSS File ’}EE
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UETIP a7y NEEHDVEL,
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IP Type 73 opb_silOOh (A HEXi1E T,

@

Filters

é_, (%) Bus Interface () Porte () Addresses [%Gunnectinn Filters

H-2-5-8-82-2-2-8-82-2-2-8-2-2-8-8-8-8-E-8-8

Mame

@ microblaze_i
sod_opb_w20

i _|mb 10
e»d_|mb_»10
w@zdram_cantraller
s@conzole uart
wmzyztem_timer
wd_|mb_bram_if_cntlr
i |mb_bram_if crtlr
wzystem_intc
s@svystem_memoon
«@opb_gpio 0
serdebug_mdm
wzpi flazh

aled _epio
wamopb_zil00u_0
wbram_block 0
wamemcon_bus_split
wdom 14 multi
wadom_sdram_fb
<»util buz_zplit 0

Bus Connection

Direction

IF Twpe IF Wersion
microblaze 400.a
opb w20 110
[mb 10 1.00a
[mb 10 1.00.a
mch_opb_zdram  1.00.a
opb_uartlite 1.00b
opb_timer 1.00k

Imb_bram_if_chtle 1.000
Imb_bram_if chtle 1.000

opb_intc 1.00c
opb_emeo 200.a
opb_gpio A0lhb
opb_mdm 200a
opb_=zpi 1.004d
Cfinha aMhb
100a
OF S TH_o 1.00.a
util_buz_split 1.00.a
dem_module 1.00a
dom_module 1.00.a
util_ buz_zplit 1.00.a

13-6 IP 27 (ON—RhR) ICiE &z
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13.2. CGITT7TEJ AV FLEDZaY bO—)L

Hy ClEoleAry b= v O IP 27 % CGL Cavhr— /L LET,
“C'¥suzaku¥sz130-xxxxxxxx¥implementation”® H(Z#H% download.bit Z SPT Writer T SPI Flash (ZEX

IAATLIZENY,

SPI Flash ®HZ A>T % Linux TIEEANEH CGL BEEL TWET,

(SPI Flash ®H1® Linux Z#EX#ix TLESTWDEEIL, image bin ZEXE L T FEW, SPI Flash O H1 D
Linux Z#EX#i 2 5 H51EIZOW L, TSUZAKU Software Manual | 22 L TL7ZE0,

UTIVEEY 7 =T EiEREN % SUZAKU-S A% —4—F v D JP1, JP2 4 — 7L TEREZ AL TL

7280, Linux 25E#ET250D T, 2y —27D

ZLTLIESNY,

IP 7 RLAZHERL . BHEWDOT Z7 % T http//IP 7KL A/Tseg-led-control.cgi”|Z 7 7 EZAL TLZEW, Aly
N D77 AN LED OREIENR T 0Bl c&x Ed,

1~F(16 &) O¥ T2 E
LClOKI&2Vwrd25L 7
w7 A~ LED 2% ELE
BT nFoREns

3 Tseeg—led-control — Microsoft Internet Explorer [:”Elg|
ZrLE REER FTA BRCADGE LD ~NFH .'f

Q- © - [x] @ & Lerx Jromrw & 23

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

7SEG LED CONTROL
ATMARK TECHNO
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ZHUE, L FOY—2a—RT CGIL #1ER T 52 LIV HEBIL TWVVET,
a2 AV IFIERS, SPI Flash (ZEE AT 2O DT —HDVER T 1E. BEOEBROEIAL IFIEIZ OV T,
SUZAKU_Software Manual]. [uClinux-dist Developers Guide | Z# &L T2,

B 7seg-led-control.c

5l 13-1 CGI T 7 &7 Ak LED #=ha—/1(7seg-led-control.c)

#include <stdio.h>
#include <string.h>
#include <stdlib.h>

#tdefine PROGRAM_NAME “7seg-led-control”
#tdefine CGI_PATH PROGRAM_NAME”. cgi”

t#tdefine LED1_BASE_ADDRESS (Oxffffd000)
#define LED2_BASE_ADDRESS (0xffffd001)
#define LED3_BASE_ADDRESS (0xffffd002)

#define FORM_OK_BUTTON “ok_button”
#tdefine FORM_LED1_TEXT_BOX “led1”
#tdefine FORM_LED2_TEXT_BOX “led2”
#tdefine FORM_LED3_TEXT_BOX “led3”

static void write_to_led(unsigned long led_base_address, char value)

{

*(volatile unsigned char *) |led_base_address = value;
]

static char read_from_led(unsigned long led_base_address)

{

return (char) (x(volatile unsigned char *) |led_base_address) ;

}

#tdefine set_ledl_value(value) write_to_led (LED1_BASE_ADDRESS, value)
#tdefine set_led2_value (value) write_to_led(LED2_BASE_ADDRESS, value)
#tdefine set_led3_value(value) write_to_led(LED3_BASE_ADDRESS, value)

#tdefine get_ledl_value() read_from_led (LED1_BASE_ADDRESS)
#tdefine get_led2_value() read_from_led (LED2_BASE_ADDRESS)
#tdefine get_led3_value() read_from_led (LED3_BASE_ADDRESS)

static void print_content_type (void)

{
printf (“Content-Type:text/html¥n¥n") ;
}

static void print_style_sheet (void)

{
printf ("<style type=¥"text/css¥ >¥n¥n”);

printf ("body {¥n”);
printf (“margin: 00 0 0;¥n”);

174



SUZAKU-S STARTER KIT GUIDE (FPGA) version 1.0.1

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: 00 0 0;¥n”);
printf (“padding: 0 0 0 0;¥n”);
printf (“font-size: 14px;¥n”);
printf ("} ¥n¥n") ;

printf (“hr {¥n”);

printf ("height: 1px:¥n”);

printf (“background-color: #999999;¥n”) ;
printf ("border: none;¥n”) ;

printf (“margin: 5px 0 70px 0;¥n”);
printf ("} ¥n¥n") ;

printf (”. leds {¥n");

printf (“font-size: 12px;¥n”);
printf (“font-weight: bold;¥n");
printf (“line-height: 20px;¥n”);
printf ("} ¥n¥n") ;

printf ("</style>¥n¥n”);
}

static void print_html _head(void)
{
printf (“<IDOCTYPE html| PUBLIC ¥"-//W3C//DTD XHTML 1.0 Transitional//EN¥”
¥’http://www. w3. org/TR/xhtml|1/DTD/xhtml1-transitional. dtd¥">¥n”) ;
printf (“<html xmlIns=¥"http://www. w3. org/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 ("<titled%s</title>¥n¥n”, PROGRAM_NAME) ;
print_style_sheet () ;
printf (“</head>¥n¥n”) ;
printf (“<body>¥n¥n”) ;
}

static void print_html _tail (void)
{

printf (“"</body>¥n¥n”) ;

printf (“</htm|>¥n”) ;
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static void display_page(void)
{

char led1_value, led2_value, led3_value;

led1_value = get_ledl value();
led2 value = get_led2 value();
led3_value = get_led3_value();

print_content_type() ;
print_html_head () ;

printf ("<h1>7SEG LED CONTROL</h1>¥n™) ;

printf ("<h2>ATMARK TECHNO</h2>¥n¥n”) ;

printf (“<hr />¥n¥n”);

printf (“<form action=¥"%s¥” method=¥"get¥ >¥n¥n", CGI_PATH);

printf (“<table border=¥"0¥" cel Ipadding=¥"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¥
FORM_LED3_TEXT_BOX, led3_value);
printf ("</td>¥n<td align=¥"center¥™>");
printf ("LED2<br />¥n");
printf ("<input type=¥"text¥” name=¥"%s¥” value=¥"%x¥" size=¥"1¥" maxlength=¥"1¥
FORM_LED2_TEXT_BOX, led2_value);
printf ("</td>¥n<td align=¥"center¥">");
printf ("LED1<br />¥n");
printf (“<input type=¥"text¥” name=¥"%s¥” value=¥"%x¥" size=¥"1¥" maxl|ength=¥"1¥
FORM_LED1_TEXT_BOX, led1_value);
printf ("</td>¥n”) ;
printf ("</tr><tr>¥n”);
printf (“<td colspan=¥"3¥" align=¥"center¥”>¥n”);
printf (“<input type=¥"submit¥” value=¥"0K¥" name=¥"%s¥” />¥n”, FORM_OK_BUTTON) ;
printf ("</td>¥n”) ;
printf ("</tr>¥n”) ;
printf (“</table>¥n¥n”);
printf (“</form>¥n¥n”) ;
print_html_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);

}

" IS¥n”

“/>¥n”

" IS¥n”
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}

return hex_value;

}

static void handle_query(void)
{

char *query;

unsigned int led_val;

query = getenv ("QUERY_STRING") ;
if (lquery) {

return;
}

if (Istrstr(query, FORM_OK_BUTTON)) {
return;

}

led_val = get_query_pair_hex_value (query, FORM_LED1_TEXT_BOX);
set_led1_value(led_val);

led_val = get_query_pair_hex_value (query, FORM_LED2_TEXT_BOX) ;
set_led2_value(led_val);

led_val = get_query_pair_hex_value (query, FORM_LED3_TEXT_BOX);
set_led3_value(led_val);

}

int main(int argc, char *argv[])
{
handle_query () ;
display_page() ;
exit (EXIT_SUCCESS) ;
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