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TEET, EHLOTHOARENOHIILTRE T, B ER T AL A=V L TLIESW, A ANV Y T T =
TT7 7T = LTSN, ¥
@® Xilinx EDK
Xilinx EDKS.1i LLf&(Embedded Development Kit)Z#{iFL . A2 Ah—/L L TLZEWN, A Ab—/L1%Y
Th =TT T T = L TLIES N, X
@ Xilinx Parallel Cablelll, IVE7-iZZ 84
Parallel Cablelll, IVE/2 321U Y OHLOZAEfFL TITZIW, X

% Xilinx 8 OFEMIZ OV T, Xiling DA —L~X— (http://www.xilinx.co.jp/) & Z & 72511570,
Xilinx fREEICR WG HELIZEN,




SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

3.3.#AILT

LED/SW R —RIZ SUZAKU %8t L £9, (SUZAKU A% —&—X» hOGA X RS TOVET)
Bt 3DER, T, ALIEIC o TIEESIZE W, BE T T W, ALEICH L CERZ R A LSS B v a—
ML TEN D FTREMED DY £ T,

-
EobUHhtEd

// yE” EEEn

%
®

AHEIZEE !

% %
% :

3-2 MHASITILRE1

H L, CON2, CONSB ([Zax7 X BN SV TR WA BOMHTmEALE IZER L, 2172 & EFHEAMATLTL
7230,

N CobLITKED

a

! St ARV FE40~44EVDLEDEREL.
FHEMHFLTLESL,
CMEVLUTHERETATABRDELSITLET
FHEMHFLTLESL,

ZoblzktES -

3-3  aAxIZZON-HfFT




SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

RZROTET, 47 AR =T 2O T R RO L TTEE,

3-4 MAIMTIFE2




SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

4.SUZAKU+LED/SW R— FD#ERK

A41.FEA V3 —T 2 —ADEE

SUZAKU 21X FPGA <°AEY | Ethernet 2 hr—F2E NI, Linux NEIEL£9°, LED/SW AR —RiZ
X LED AT, RS-232C L o — 3/RTA/NNFEESNCVvET, EIFRIL LED/SW AR —RHINSHEE L £,
(SUZAKU HIOEFR a2 72 IFERLEEA) KA H—T7 2 —ADOFLE L FD X2 >TUVvET,

13. LED/SW CON1 7R hHRERA—] O

1. SUZAKU CON1 RS-232C

10. SUZAKU JP1

0000000000000000000O0 OO0
Q0000000000000 000000 00

A

|°°°°°°°°°°°°°°°°°°°°0°
O 00000000000000000090 0009
o o

000 1. SUZAKU CON7
° :

o JTAGH
oo

20 8. SUZAKU D1 LED

DA/ 9. SUZAKU D3 LED

3. SUZAKU CON3 #}+#R1/0
| —— 15. LED/SW CON3 SUZAKU##5: FA

| 4. SUZAKU CON4 4+&R1/0

[<€—— 5. SUZAKU CON5 4V&R1/0

BEE—FZ v o
[ X-] 6. SUZAKU CON6
11. SUZAKU JP2 oo A3 12, SUZAKU L2
FPGAT RS S LEBY ¥ iR ) ‘ (LED/SW & H26 B (45 LAN RJ-45
= LBELTLESLY) o
O 9 000000000000000006060060 | 2. SUZAKU CON2 #+&B1/0. FlashF
16. LED/SW CON4 °°°°°°°?°°°°°°°°°°°°°|‘g 14. LED/SW CON2 SUZAKU#E#w A
TR MEERA S ©0000000000000000O 0|00 o
0000000000000000000|000
20. LED/SW LED1~3 (o
19. LED/SW T4 A > RLED
D1~4 LED
g /D—/ /U—/ /U—/ 18. LED/SW CON7 RS-232C
17. LED/SW CON6 b | I | i
BIRAZV Q' - = = A DT—HEERLD
Q E i,“%\ q N 1BEVORBEERLET
0 ==k ©

21. LED/SW SW1~3 $#LAREZ VRS vF

T

22. LED/SW SW4 O—% 13— KA v F

4-1 KFEALH—T 2= ADEE
# 4-1 SUZAKU Oax AL E
s |
1 | CON1 RS-232C =74
2 | CON2 458 1/0., Flash fi= 2% (LED/SW CON2 :#4t)
3 | CON3 S8 1/0 =22 % (LED/SW CONS3 L4t
4 | CON4 S T/0 274
— | 5 | CON5 SR 1/0 =12
% | 6 | CON6 | A +3.3V(LED/SW BEGERRE Al 6T LA TS
S 17 | CON7 | FPGA JTAG fl=ax/¥
2| 8 |D1 a—H—=br—/L LED GR)
9 | D3 3U—ON LED (%)
10 | JP1 EET—RYvo R
11 | JP2 FPGA 7/ aHT v X
12 | L2 Ethernet 10Base-T/100Base-Tx =R/ %#
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SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

7 4-2 LED/SW O=x7ZRdiE

HamEE | 3
13 | CON1 FAMEEM 22272 (CON3 LRICE S 7 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 >3 —Txz—2R
4.2.1. SUZAKU CON1 RS-232C

RS-232C 2272 T4, LUy 772 LT, FPGA L4kt CWVET, R —RAITHE L TWbawr 21,

T A1-10PA-2.54DSA, A—% :but (FA2Y45) TY,

F 4-3 U7 V—ILDORE

HH X E

HAEL—h 115.2kbps

T—H 8bit

et 7L

Ak 7 bit 1bit

7 v —Hi ) el

#* 4-4 SUZAKU CON1 RS-232C
P i FPGA 5’ &=
EE | BE 1/0 HE SZ010
97030 S7130 SZ310

1 ex
2 RS
3 RXD I E2 C12 C10
4 RTS (0] F4 B13 D9
5 TXD (0] E4 Al13 C9
6 CTS I E1 D12 D10
7 RS
8 EE
9 GND TIR
10 | +3.3VOUT Wie s 7 AR 71+3.3V

11




SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

4.2.2. SUZAKU CON2 4+&8 I/O, Flash a4 %

SR /O K Uf Flash M= 2% T4, LED/ISW 7R—R D CON2 Lax s 2L TVET,
# 4-5 SUZAKU CON2 44 1/0, Flash fimxs#

FPGA Bt & 5

%5 | VO | #&RE S7Z010
S7030 S7130 S7310

1 TTUR
2 O | WEey > 7 &R /1+38.3V
3 I | FPGA 7u2/F 4] TCK CLK TCK
4 I | FPGA 7/ I 4 TDI D TDI
5 O | FPGA 7751 TDO DO TDO
6 I | FPGA ¥ u /'S TMS nCS TMS
7 /0 | /A58 T/0 A5 N5 E14
8 1/0 | 4N 1/0 A7 N4 E15
9 1/0 | M5 1/0 A3 M6 E13
10 | /O | M4 1/0 D5 M5 F12
11 /0 | /M58 T/0 B4 M3 F13
12 | /O | 45 1/0 A4 M4 F14
13 | /O | #M5 1/0 C5 L5 F15
14 | /O | #M4 1/0 B5 L6 F16
15 /0 | /M5 T/0 E6 L4 G13
16 | /0 | 45 1/0 D6 L3 G14
17 | /O | #M5 1/0 Cé L2 G15
18 | /O | M4 1/0 B6 L1 G16
19 77K or affi ABS IR
20 | /O | 4M 1/O A8 C9 N9
21 TTUR
22 | /O | M5 1/O B8 D9 P9
23 /0 | /A5 T/0 E7 K5 G12
24 | T/O | M5 1/0 D7 K6 H13
25 | /O | M5 1/O Cc7 K4 H14
26 | I/O | 45 1/O B7 K3 H15
27 /0 | /A58 T/0 DS J2 H16
28 | /O | M 1/O (of] J1 J16
29 | /O | M5B 1/O A9 F9 J15
30 | I/O | 456 1/O A12 E9 J14
31 | I/O | 448 1/0 C10 A10 J13
32 | I/0 | M5 1/O D12 B10 K12
33 | I/O | 45 1/O Al4 D11 K16
34 | /O | A& 1/0 B14 c1 K15
35 /0 | /A58 T/0 Al13 F11 K14
36 | I/0 | M5 1/O B13 E11 K13
37 | I/0 | 45 1/O B12 E12 L16
38 | I/O | 456 1/O C12 F12 L15
39 /0 | /A58 T/0 D11 B11 L14
40 | /O | M 1/0 E11 All L13
41 TIUR
42 TIUR
43 I | BRAJI+3.3V
44 I | EFRATI+3.3V

12




SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

4.2.3. SUZAKU CON3 #8110 a4V &
ML IO 1% 2 ¢, LEDISW AR—R 7 CON3 L/ #5#iL CET,
# 4-6  SUZAKU CON3 #hii 1/O =25

FPGA Bt & 5

FE | O | HERE SZ010
S7030 SZ130 SZ310
1 I | EBRAS+3.3V
2 I | &\ERAN+3.3V
3 TR
4 TR
5 /0 | 4N 1/0 B11 B14 L12
6 I/0 | #58 1/O C11 Al4 M13
7 /0 | M5 1/0 D10 D14 M16
8 /0 | M8 1/0 E10 C14 N16
9 /0 | 45 1/0 A10 B16 M15
10 I/0 | 458 1/O B10 Al6 M14
11 I/0 | M58 1/0 B16 C18 P15
12 /0 | M8 1/0 C16 C17 P13
13 /0 | 45 1/0 C15 D17 R14
14 I/0 | 458 1/O D14 D16 P14
15 /0 | 45 1/0 D15 F15 T15
16 /0 | M8 1/0 D16 F14 T14
17 /0 | 45 1/0 E13 G14 N12
18 I/0 | 458 1/O E14 G13 P12
19 /0 | 45 1/0 E15 F18 N11
20 /0 | M8 1/0 E16 F17 M11
21 /0 | 45 1/0 F12 G15 M10
22 I/0 | 458 1/O F13 G16 N10
23 /O | 450 1/0 C9 E10 R9
24 TR
25 /0 | 45 1/0 D9 D10 T9
26 TR
27 /0 | M5 1/0 F14 Hi4 P10
28 /O | M8 1/0 F15 H15 T8
29 /0 | 45 1/0 G12 H16 RS
30 /0 | M4 T/0 G13 H17 P8
31 /0 | 458 1/0 G114 J12 N8
32 /0 | M8 1/0 G15 J13 P7
33 /0 | 45 1/0 H13 J15 N7
34 I/0 | 458 1/O Hi4 J14 M7
35 /0 | 458 1/0 Hi5 J17 M6
36 /0 | M8 1/0 Hie6 J16 N6
37 /0 | 45 1/0 P16 K15 P5
38 I/0 | #58 T/O R16 K14 N5
39 /0 | 458 1/0 K15 K13 T3
40 /0 | M8 1/0 G16 K12 T2
41
42 SR
43 O | NEsey 7 HERH /1+3.3V
44 TR

13




SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

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

# 4-7 SUZAKU CON4 #M# 1/0 =2 o %4
- s FPGA i’ & =
= | T/O HE <7010
S7030 S7130 S7310

1 78X

2 zex

3 /0 | AN T/0 L15 L18 N8
4 /0 | S T/0 L14 L17 P7
5 /0 | A& T/O K12 L16 N7
6 /0 | AN T/0 L12 L15 M7
7 /0 | A T/0 K14 N18 M6
8 /0 | A& T/O K13 M18 N6
9 /0 | M T/0 J14 M16 P5
10 /0 | A T/O J13 M15 N5
11 /0 | AN T/0 J16 P17 T3
12 /0 | A T/0 K16 P18 T2

4.2.5. SUZAKU CON5 5 &8B8 110 a5 %
SHES /O 237 2T, axsZIERESN T ER A,
# 4-8 SUZAKU CON5 4hif 1/0 =224

FPGA i’ &=
= Ll
| WO s Sggég S7130 S7310
1 TIUR
2 O | Ty &R ) +3.3V
3 /O | 45 T/0 P15 M14 P4
4 /0 | 4 T/0 P14 M13 R3
5 /0 | 458 1/O N16 R15 P3
6 /O | 45 T/0 N15 R16 P2
7 /0 | 4 T/0 M14 R18 M10
8 /0 | 458 1/O N14 T18 N10
9 /O | 45 T/0 M16 U1s8 P10
10 /0 | 4 T/0 M15 T17 TS
11 /0 | 456 1/O L13 T15 RS
12 /0 | 455 T/O M13 R14 P8

14




SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

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 OV #

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

# 4-9 SUZAKU CON7 FPGA JTAG =74

x5 |854 /O | #he
1 GND 7R
2 +2.5VOUT Wi a7 IR ) +2.5V
3 TCK I | JTAG
4 TDI I | JTAG
5 TDO O | JTAG
6 TMS I | JTAG

4.2.8. SUZAKU D1,D3 LED
a—W—abr—/L LEDGR)E/XU—0N LEDG) T9,
# 4-10 SUZAKU D1. D3 LED

FPGA #fit’ &5
1554 | T/O | H&RE SZ010
S7030 S7Z130 S7Z310
D1 0 | =2—%—arre—)L LED G5 T3 A9
D3 O | SUZAKU 7R—RIZ+3.3V i S nun L skT

4.2.9. SUZAKU JP1,JP2 BRER Y v /N
EEIE—RREH T v /L FPGA 70/ T LY v /3T,
7 4-11 SUZAKU JP1, JP2 EHH T ¥ X
54 /0 | #&ie

f

pal

BEE—RNREHY v /T, A—7 0 TAH—Fr7 —F(SUZAKU
JP1 I | BB Linux 25 BB)AYICEE) LET, La—FCTT —br—F £ —
(7 —ba—=Z DHEEEH LT REE) (2720 F

FPGA |2 JTAG /3537 4F a2 — a4 A0eL . SPI Flash (2=
NP e A N A by A = ol N Y =) Rl ) £ s VSRS AN
T, (RUv> R Eva—h58, BREHEARE FPGA [ZxfL, =
V74X 2 —al HE LT AZENTEET)

JP2

15



SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

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

xZE |E54 IO | B&iE
1 | TX+ ZEEYAANAT H )+
2 | TX- ZEENY A AT H S -
3 |RX+ ZEFY A ARAT A+
4 75Q #di (4 B b 5 FE LT a— kL TOET)
5 75 Q & (4 FE L& b FE AL a—RLTNOET)
6 |RX- FEFY A AT A S -
7 75 Q #i (7 /e b 8 FEUATT a— L TNET)
8 75 Q ¥ (7 /L 8 FE LT a— L TNET)

4.3.LED/SW R— FDA 2 —Tx—X

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

16



SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

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

- P i FPGA e’ &5
57 | EF /0 BE SZ010
S7030 SZ130 SZ310

1 |GND 77K
2 | +3.8V I |+3.3V SUZAKU {75 Ak44
3 | CONF_C TCK CLK TCK
4 | CONF.I TDI D TDI
5 | CONF_O TDO DO TDO
6 | CONF_S TMS nCS TMS
7 | NC A5 N5 E14
8 | UARTS3 I |RTS A7 N4 E15
9 | UART2 O |TXD A3 M6 E13
10 |UART1 O |CTS D5 M5 F12
11 | UARTO I |RXD B4 M3 F13
12 | NC A4 M4 F14
13 |SEG7 O | EBZAFDP "High"TA4T C5 L5 F15
14 |SEG6 O | BZ A MG "High"CHAT B5 L6 F16
15 |SEG5 O | &7 A RF "High"THAT E6 L4 G13
16 | SEG4 O | BZ A FE "High"T/HAT D6 L3 G14
17 |SEG3 O | BZ A FD "High" T4 Cé L2 G15
18 |SEG2 O | BZ A b C "High"THikT B6 L1 G16
19 A AR 1k H
20 |SEG1 O | BZ A B "High"T/HAT A8 C9 N9
21 | GND TR
22 | SEGO O | BZ A MA "High"THikT B8 D9 P9
23 |NC E7 K5 G12
24 | nSEL2 O |7 &7 A LED3 "Low" CaE iR D7 K6 H13
25 |nSEL1 O |77 AFLED2 "Low" CTaEL ER C7 K4 H14
26 | nSELO O |77 A LED1 "Low" &L 41 B7 K3 H15
27 |NC D8 J2 H16
28 |nCODE3| I |m—4%UAAvT 4EvhH EHIFEF"Low" C8 J1 J16
29 |nCODE2| I |ve—%ZUAAvF 3EvhH BIRE"Low" | A9 F9 J15
30 |nCODE1| I |v—XUAAvTF 2EvrH #RFF"Low" | Al12 E9 J14
31 |nCODEO| I |v—XUAAfvF 1EVHE ZREF"Low" | C10 A10 J13
32 |NC D12 B10 K12
33 | nSW2 I | LAY AAyT SW3 I FC"Low" Al4 D11 K16
34 | nSW1 I | LA AAYTF SW2 1 FC"Low" B14 C11 K15
35 | nSWO I |#HLARZ2AAvTF SW1 1 FCT"Low" A13 F11 K14
36 |NC B13 E11 K13
37 | nLEO O | Bt LEDG) D1 "Low" CARAT B12 E12 L16
38 |nLE1l O | ¥4 LEDGs) D2 "Low" CAikT C12 F12 L15
39 |nLE2 O | B4 LEDGi) D3 "Low" CAUkT D11 B11 L14
40 |nLES3 O | it LEDG) D4 "Low" CAUkT E11 All L13
41 |GND TIUR
42 | GND TIR
43 | +3.3V O | FEBIFRH /1 +3.3V SUZAKU fHliZfiths
44 | +3.3V O | B/ +3.3V SUZAKU fAliCfiths
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SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

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

# 4-14 LED/SW CON3 SUZAKU #2174

B
ao

554

I/0

R AE

+3.3V

+3.3V SUZAKU 1llZfik4a

+3.3V

+3.3V SUZAKU 1{AllZ 45

GND

IR

GND

TR

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

[t
=)

—
—

—
[\

—
w

—
S

[t
1

—
»

—
3

—
o]

[t
©

DO
=]

[\
—

[\
[\

[\]
w

[\
=~

GND

TR

[\
(@)

DO
»

GND

IR

[\
J

DO
(0]

DO
©

w
=]

w
—

w
]

w
w

(VV)
=

w
(@)

w
»

wW
3

w
09]

wW
©

S
]

N
—

=
Do

I
w

+3.3V

+3.3V SUZAKU Ml Hk4s

S
kS

GND

7T
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SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

4.3.4. LED/SW CON4 5 X ik
CON2 LFRILE S TH A TIE 5B ER SN QO ET,

BEAORY AR

AL CON2 22 L T/ZS0,

4.3.5. LED/SW CON6 +5V AHhax¥v %
+5VE5%DE

R AL TLIESNY,

AC T 2745 BV T2 AL TIZE W,
# 4-15 LED/SW CON6 +5V ASjzaxs¥

(+5V /1 EIAJ#2)

| fEE4 /O | HHE
1 | +5V +5V BrA—4 B
2 | GND 77K

S@O

X 4-2

4.3.6. LED/SW CON7 RS-232C a9 4
D-sub9 B3 FHEEXILTWET,

7 4-16 LED/SW CON7 RS-232C =2x/%

+5V i Z—+E

FPGA #5#t
FE |[E4 | VO |HaEe S7010
S7030 S7130 SZ310

1

2 UARTO I | RXD B4 M3 F13
3 |UART2 | O |TXD A3 M6 E13
4

5 | GND TIUR

6

7 |UART3 | O |RTS A7 N4 E14
8 | UART1 I | CTS D5 M5 F12
9

4.3.7.LEDISW7 45 A >
77 A F LED #BIRF PNP N P22 NEES TV ET, "Low 2 A58, R 2 hcstind 5 7+7

FLEDE LV %

Ab LED Z3#IR$ 52N TEET,

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

FPGA 5t
x5 |EE4 /0 | #&rE S7010
7030 S7130 S7Z310
LED1 |nSELO O |LED1=FEY "Low" iR B7 K3 H15
LED2 |nSEL1 O |LED2 =y "Low" TR Cc7 K4 H14
LED3 |nSEL2 O |LED3 =y "Low" TR D7 K6 H13
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SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

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

FPGA #t 5t
x5 |EF4 /O | #nE S7010
$7030 SZ130 SZ310
A | SEGO O | BZ Ak A "High"THAT B8 D9 P9
B |SEG1 O |®&Z A kB "High" T4l A8 C9 N9
C |SEG2 O |®&Z Ak C " High"T/HE4T B6 L1 G16
D |SEG3 O |®&Z A+ D" High"THAT Cé6 L2 G15
E |SEG4 O | &BZ A FE"High "CHIT D6 L3 G14
F |SEG5 O | BZ Ak F "High"T/E4T E6 L4 G13
G | SEG6 O |®&Z Ak G "High"TH4T B5 L6 F16
DP | SEG7 O | &Z A~ DP "High"C/AAT C5 L5 F15
A
R
F G B
()
WO
s} ]~
4-3 7®Z7 A LED
4.3.9. LED/SW D1~4 HEf LED(#)
B LED (%) 23 FIESNTWET, "Low’ 2 A 1358840 L FET,
# 4-19 LED/SW D1~4 Hit4 LEDGi)
FPGA ##i5t
x5 | 13854 1/0 | H&hE SZ010
S7030 SZ130 SZ310
D1 | nLEO O | H& LEDGs:) D1 "Low" Tkl B12 E12 L16
D2 | nLE1 O | B LEDGs) D2 "Low" Tkl C12 F12 L15
D3 | nLE2 O | B LEDG) D3 "Low"THUT D11 B11 L14
D4 | nLES3 O | B LEDGE:) D4 "Low" CAuAT E11 All L13
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SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

4.3.10. LED/SW SW1~3 HLAKRE VRS v F
FURZL ALY T8 3 SEESHTOET, Y Low 2 H HLET,
# 4-20 LED/SW SW1~3

FPGA #t 5t
R | 1554 | VO |H&EE SZ010
7030 SZ130 SZ310
SW1 | nSWO I | WLARZAAyF SW1 i FCT"Low" A13 F11 K14
SW2 | nSW1 I | LARZ ALy T SW2 T C"Low" Bi14 C1l1 K15
SW3 | nSW2 I | WLARZ AT SW3 I FC"Low" Al4 D11 K16
43.11.LED/ISWSW4 A—4&21)a—FKXA v F
T—Z)a—R2A o F NEIEINTOET, BIREP Low 2 HH 1L E9,
# 4-21 LED/SW SW4
FPGA ##¢
K5 | E54 | O | #RE SZ010
37030 SZ130 SZ310
nCODEO | I |m—&Ua—R2AyF 20 FRHT"Low” C10 A10 J13
SW4 nCODE1 I o—X)a—RKAA T 21 ER T’ Low” A12 E9 J14
nCODE2 | a—XJa—RAA(vF 22 IR T Low” A9 F9 J15
nCODE3 | I |w—&Ua—FzfyF 2% ‘R TLow” Cs8 J1 J16
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5.SUZAKU [ZDINVT

5.1.SUZAKU 0¥

SUZAKU I FPGA Z_R—ALLIZR—Rau B a—4 T,
FPGA Lic7 vty il ~~U7 =7 aryzflkl , AL —7 17V A7 AL LT Linux Z8HL TV E
R
® FPGA
Xilinx ® FPGA #H L, KR TR/ ILREZ T 52 L0 k&9, SZ010, SZ030 1% Spartan-3,SZ130
IZ Spartan-3E, SZ310 /% Virtex-II Pro Z# &L T\ ET,

® utkyy
S7010. SZ030. SZ130 |ZV7 7 mtvH¥0 MicroBlaze £ L . SZ310 i3 —F7aty¥0
PowerPC405 #E: AL CQVET,

@ IARF<TAR
FPGA ONEBILL—FICE o THARI~ A XN ARET T, F£7o, FMSMEIZ SZ010, SZ030, SZ130 1% 86 &
> SZ310 (X 70 B D —Y A3 H B 2 D48 /0 2523 QvEd, #lz i, GPIO < UART D%z Hi<°
L. AN /O BT EIN Y THRE DH AL~ A AHEITITZ £,

( ~
A
> F2A N R—F KO
7o+t vH | < 5.5y | %m}mﬂt}—'um“:z
D GPI0Oa 7 S = .
1A —4H TciEemeL f
NRYJzs)hazeasyiyx
i UARTa 7 <] BHHBHEICASHI/O0E > (C B % T
5 & 1/0
AEYOar bAE—3F
e s U lv
«# "f%ﬁ(wﬁmfﬁl,f
L= E
TFELELZEAD VY -
FPGAW &
\_ A B J
SUZAKU
5-1 SUZAKU kix
® Linux

Linux ZfEHEOF R —T 4 T VAT LELTERHAL TCWADT, 77U r—ar Y7 =7 OBFEITIE
GNU o777 Car (7% %+ 22L0nT&F 4, SZ010, SZ030. SZ130 iX MMU RZED u
CLinux. SZ310 IZEHER)72 Linux (2% LTV ET,

® xvhv—7
AR—F1ZiZ LAN(10Base-T/100Base-Tx) /N EHIN T ET, LAN 2 ha—FF XA ART AR K Fffi7 ak
VR ERPNHHESINTHDD T, IRy N — 2128 T,
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version 2.0.2

5.2. 1%
SUZAKU O FE7oARZ L T ITRLET,
# 5-1 SUZAKU Oftkg
SUZAKU-S SUZAKU-V
EF)L SZ010 SZ030 S7130 SZ310
. Xilinx Xilinx Xilinx N .
FPGA 7/~ A A Spartan-3 Spartan-3 Spartan-3E Xilinx Virtex-II Pro
(XC3S400) (XC351000) (XC3S1200E) (XC2VP4)
CPU =7 MicroBlaze PowerPC405
CPU 7y 51.6096MHz 265.4208MHz
7K i P S I 3.6864MHz (FPGA P> DCM (LY ilfRE L T )
DRAM 16MB 16MB X 2 32MB
75 2 AEY 4AMB | SMB 8MB (SPI) 8SMB
Ethernet 10BASE-T/100BASE-TX
JEET/O B 86 | 70
LUT v 1ch(UART : 115.2kbps)
H A= 2¢h(OPB Timer : 1ch % OS TfEFH) PowerPC W& 1~
a7 4% 2l —var | TE7720 | SPI Flash TE7720
FHp A X 72 X 47Tmm
FEIR WL +3.3VE3%
Ut MEEE VANTESEI RN
EHE OS « CLinux Linux
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SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

5.3.AFYT VS
5.3.1. SZ2010. SZ030

SZ010 BX N SZ030 DAEY <y IXLL TOLERNTY,

# 5-2 SZ010. SZ030 D AEI~w >

Start Address | End Address

~N)I7xI35)L

0x0000 0000 | Ox0000 1FFF

BRAM

0x0000 1000 | Ox7FFF FFFF

Reserved

0x8000 0000 | Ox80FF FFFF

OPB-SDRAM Control ler

SDRAM 16Mbyte

0x8100 0000 | OxFEFF FFFF

Free

0xFFO0 0000 | OxFF7F FFFF

0PB-EMC

Flash 4Mbyte or 8Mbyte

0xFF80 0000 | OxFFCF FFFF

Free

OxFFEO 0000 | OxFFEF FFFF

OPB-EMC

LWa> rO—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 9FFF

Free

OXFFFF A000 | OXFFFF A1FF | OPB-GP10 T—FE—Fv s
VI RHIT Yy b

OXFFFF_A200 | OXFFFF_A3FF | OPB-LED

OXFFFF A400 | OXFFFF FFFF | Free
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SUZAKU STARTER KIT GUIDE (FPGA)

version 2.0.2

5.3.2. SZ130
S7130 DAEV =y T IILL T DEBYTT,

# 5-3 SZ130 DAEY~> TS

Start Address

End Address

~N)I7xI35)L

0x0000 0000

0x0000 1FFF

BRAM

0x0000 1000

OXTFFF FFFF

Reserved

0x8000 0000

0x81FF FFFF

OPB-SDRAM Control ler

SDRAM 32Mbyte

0x8200 0000

OXFEFF_FFFF

Free

0xFFO0 0000

OXFFTF_FFFF

0PB-EMC

SPI Flash 8Mbyte

0xFF80 0000

OXFFCF_FFFF

Free

OxFFEO 0000

OXFFEF FFFF

OPB-EMC

LAND> FO—5

OxFFFO 0000

OXFFFF OFFF

Free

OxFFFF 1000

OXFFFF 10FF

OPB-Timer

OxFFFF 1100

OXFFFF_1FFF

Free

OxFFFF 2000

OXFFFF_20FF

OPB-UART Lite

RS-232C

OxFFFF 2100

OXFFFF_2FFF

Free

OxFFFF 3000

OXFFFF_30FF

OPB-Interrupt Controller

OxFFFF 3100

OXFFFF OFFF

Free

OxFFFF A000

OXFFFF ATFF

0PB-GP10

T—hrE—FDrv N
Vb7V EYE

OxFFFF A200

OXFFFF_ASFF

OPB-LED

OxFFFF A400

OXFFFF_FFFF

Free

5.3.3. SZ310
S7310 DAFY=y 7 IZLL FOE BN T,

#* 54 SZ310 DAEY~v S

Start Address

End Address

RY2x3)L

FINAR

0x0000 0000

0xO1FF FFFF

PLB-SDRAM Control ler

SDRAM 32Mbyte

0x0200 0000

OXEFFF_FFFF

Free

0xF000 0000

0xFOTF FFFF

PLB-EMC

Flash 8Mbyte

0xF080 0000

OxFOCF_FFFF

Free

OxFOEO 0000

OxFOEF FFFF

PLB-EMC

LAND> FO—5

0xFOFO 0000

OXFOFF_1FFF

Free

OxFOFF 2000

OxFOFF 20FF

OPB-UART Lite

RS-232C

0xFOFF 2100

OXFOFF_2FFF

Free

OxFOFF 3000

OxFOFF 30FF

OPB-Interrupt Controller

0xFOFF 3100

OxFOFF_9FFF

Free

OXFOFF A000 | OXFOFF A1FF | OPB-GP10 J—FE—FS v
VI RYIT7 Uy K

OXFOFF A200 | OXFOFF A3FF | OPB-LED

OXFOFF A400 | OXFFFF BFFF | Free

OXFFFF €000 | OXFFFF FFFF | BRAM
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SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

6.LED/SW 7R— FIZDLVT

6.1. [E] & 25 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-starter-kit¥fpga¥doc | EREINL CWDD THEFNIE H LA S IRL TEEWY,

LED/SW (I3 Hit4 LED 7% 4 -2 (D1, D2, D3, D4) , #ffiLARZ L AL F A3 3 2 (SW1, SW2, SW3), m—X=
—RAAwTF 031 >(SW4), 787 A FLED 8 3 > (LED1, LED2, LED3), U7 /LiR—hk3 1 DEESINTE
D, FNEi CON2 » 5 SUZAKU 8t 300107 >TCWET, ZiELTZ+3.3V 2155720 AC 74 7% 5V in»
5 3L ¥ a2l —HT+3.83VEZEoTnET, 20D +38.3V i CON2, CON3%H SUZAKU il ~ S g7,

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
— (v
S S e I = [ _‘]
= Y 11 . il ] £

YT NHR—R N

6-1 LED/SW [EI#& X (/)N
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6.2.ELTHA Y
LED/SW R —FRZfd 4 AT BLL R A T H A 2L FIRLET,
* 61 Juyy UkyMEm BTV AY

FPGA #:f5¢ 5t
& | RE4 IO | #nE SZ010 SZ130 SZ310
S7030
SYS_CLK | B A= =2=7 T9 U10 C8
SYS_RST I |VeyME= F5 D3 A8
# 62 HEREHE LTV
FPGA £t 5t
& | fF4 /O | B&rE SZ010 SZ130 SZ310

SZ030
8 | UARTS3 I |RTS A7 N4 E14
9 | UART2 O | TXD A3 M6 E13
10 | UART1 O | CTS D5 M5 F12
11 | UARTO I |[RXD B4 M3 F13
13 | SEG7 O | 7 AFDP C5 L5 F15
14 | SEG6 O | BZARNG B5 L6 Fi6
15 | SEG5 O | BZ/AVMF E6 L4 G13
16 | SEG4 O | BZ/ARE D6 L3 G14
17 | SEG3 O | BZAFD C6 L2 G15
18 | SEG2 O | &ZARC B6 L1 G16
20 | SEG1 O | &Z/A B A8 C9 N9
22 | SEGO 0O | BZAVFA B8 D9 P9
24 | nSEL2 O | 7%&Z A LEDS ##R D7 K6 H13
25 | nSEL1 O | 7%&Z A LED2 &R C7 K4 H14
26 | nSELO O | 7%&7 A LED1#®EIR B7 K3 H15
28 | nCODES3 I | e—Z)a—RAAfvT 23 Cs8 J1 J16
29 | nCODE2 I | B—Z)a—RAAfvTF 22 A9 F9 J15
30 | nCODE1 I | g—X)a—RAAfyF 21 A12 E9 J14
31 | nCODEO I | B—Z)a—RAAvT 20 C10 A10 J13
33 | nSW2 I | #LARFAASvF SW3 Al4 D11 K16
34 | nSW1 I | #LARFASyTF SW2 B14 C11 K15
35 | nSWO I | fLARZ AT SW1 A13 F11 K14
37 | nLEO O | H& LEDGH D1 B12 E12 L16
38 | nLE1 O | ¥ LEDGs#) D2 C12 F12 L15
39 | nLE2 O | Hfa LEDGs) D3 D11 B11 L14
40 | nLE3 O | Hf LEDG#) D4 E11 Al1 L13

6.2.1. CoreConnect

MicroBlaze. PowerPC405 (2327 —% 7 7F %L CIBM @ CoreConnect ZE¢ L TV £9", CoreConnect
DNAB LR VAZE Y O HAITT MSB {123 0 B FHICERSIL TV ET, 2078 EDK LV HE AT
B3 L9 T MSB 2308 v kB TEFE (i : std_logic_vector(0 to 7)) S E T, UL, KAX—H—F ki
LED/SW R —RZEE D, ZHUTORIEEAE DHERT SAZM, LSBHIA 0B Y H TERSINTEY, 2O T
L CHEMELER A,

AENO VHDL Y —AD1E 513, IBM @ CoreConnect (Zdh>HT/32% MSB 28 0 By hH TEFRL TVVE
TN T A 2B T HT-012, FPGA DY L T H AL R ETT R TUE B LV -LKIRLTWVET,
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7.SUZAKU+LED/SW R— K Z &9

FPHMIRAED SUZAKU A% —4—% R NSZ130-U00+LED/SW AR—R)ZE L3, HAPKEETIX Flash
IZ Linux 28 OS ELCAY, FPGA IZ4 Rl HERE T H A0y b~ U B A>TV ET, SUZAKU R4 —4—F
NAAN DA% Flash @ image %%%ﬁb“(?éb v, image IZf}JE CD-ROM D”¥suzaku-starter-kit¥image”
DOH D image-sz***-sil.bin 2> T3V, FBEHLZ 5 HIEICOWTIE, [SUZAKU Software Manual | %
L TLZS0Y,

SUZAKU (234 —h7 —ME—R (JPL: A —7) &7 —hr—XE—R (JP1: v a—RN 3V, & —F7 —hE—
R Linux 2AH @ISR EIL, 7 — b —X E—RTlI7 —hn—X OAHNEFLET, BTt —FxEH Y
RIPLIZENZD 2 2Z2UIE 2 | BEA R L £,

7.1. &85 E

D-Sub9 B2 -10 B r—7 L LAN 77— 7 Vi 7ea 27 2 L TLIEE U,

RS-232C =227 %(CON1IZ D-Sub9 &2-10 B A H/r — 7 Va3 50, ax7Z O W =f~—rL
SUZAKU Mt EDO AW =M ~—0%2 G 2I0ICB L £, axrZDmE & R 3oL, #ara ks
THENPHVET O THIICTEELITZZ,

RS232C =47 % O)lsoco0000000000000000aa (O
(SUZAKU CON1)
IRIHDIAXICTEE | 9000000000090000000004 Oo Ethernet
ool (00 o000 10Base-T/100Base-Tx
89 A R (SUZAKU L2)
oo o

olo

HOO
+ 4

00000000000
0000000000000
7SEG UART|CONFIG!
000000000000 0O
0000000000000

EFIRAT+5V axs X
(LED/SW CON®) oF

NN
NN
N
[N ——q

@@ @ @ Ee3 - [A 0)7—’7[;1%5>0)1ﬁi’&ﬁ<b¥?’]
7S
©

7-1 SUZAKU+LED/SW "R —Fax7Z Bl E X
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7200 F7IVBEVI 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

Fort: COM1 M 0K
EBaud rafe: 115200 -

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

Flow control:

Transmit delay

I msec/char |0 meec/line

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

version 2.0.2

73. 77— FJ— FE— KT Linux 859

F—h~7—FE—RT Linux Z#872LE 7,
JP1, JP2 DA —7" N7 o TNH T EZfERR L TTEEN Y,

0000000000000000000 000
O 0000000000000000000000 O

7-3 A —bT—hrT—F Py ORE

7.31. BIRIZOWT

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

SUZAKU CONB6 %Dl Iz e LRV T72aW, BIRA a— L MR iR 2 W et o £
T, o, BOEFIZEIBIRAIME O MAGHEAT W TSV, SUZAKU & LED/SW AN —Rid, &S —7
ZD RIS, BEWCERZMAGL GO IR oTHDD T, SRR T 5 W ieth 30 £,

SUZAKU
+3. 3V
To Device
C1 -
— F-l-
+3.3Vin v +3. 3V
LED/SWR— K |
+5V
LDO
C 3 < -
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|°°00°°°°0°°°°00°°°0000
O 90000000000000000000O0 O
[

0 0 °
oo o
o o oolo o
oo ooloo
0 Ojo O
DD 0 olo o
RIZAA LA -
o
—_—
— v
/ 000000000000000000000;
0000000000000 000O00O0 OO O
0000000000000000000
= ==
EROWELL
o\A|A|A.
® o (-] o
BEANEC hD @ ¢ — =
@ 7N @

7-5 BRI —T NVEHROEIEE
7.3.2. Linux D2
BRMEEENDE, VT VIEE Y 7 =7 OfiEIZ Linux OEBn7 NFERSET,
#il 7-1  SUZAKU O #in/ (SZ130 DA

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

ttySO0 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. 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—,AO—4ET—KTXAY kI UEEHIT
7 —ha—HE—RTCARY U EEINLET,
JPUCT Y T T %I Toa— b TLIEEN,

@OOOOOOOOOOOOOOOOOOOOOO O

o|
000 o ¥olote
JP1 v =a—Fh SN o o|o o
R o o|o o
N
JP2 F—7 oofoo
o o|o o
o olo o
I
+ ¥
Q) [pee°cococoooooooo0oo0o0 ()
0000000000000000000000
TED [ SW | RoW 7SEG UART[CONFIG
0000000000000000000J00 O
©000000000000000000J00o0
—i

741. 20y kT URRE

ST EERY 7R 2 T BEEISI CWAZEATEZRL TD AC 77X 7% 5V Ziske L. BIFA MR L 728
W, YUTVBE Y 7 =7 OEEICLL FRFR RSV, ARy e U REEET,

M Tera Term - COMI YT E_I|E|E|

Eile Edit Setup Contral  Window  Help
~
BBoot with SPI 0.1 {microblaze)
Press 2" or "Z° for BBoot Menu.
Pleaze chooze one of the following and hit enter.
a: activate second staze boot loader (default)
z: download a z-recard file
t: busy loop tvpe =lot-machine
"

7-9 RuyhwI o OEREN(SZ130 DA
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HENELHSE
IIR22 SR AT

2DBE—RISRT EX 0y FOEEAEES 0o i—2 eFhIL,
C1OWT L. TRERABT BT LT AL LD HFOEENSE G
OEEMEED

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. B LED R0 [E R

B LED BRI FROIHN 2> TOET, T4 180 Q DIEHI T 3.3V ICT AT v 7SN THET,
FPGA 75"Low %t /195 & ., Bt LED 23547 L ., "High”% /14 %&, B LED A WH4TLET,

+3. 3V
VAN
[ 4 \ 4 4
18003 $ 2
]

D D1
“v-yv-v%iy
nLE3 | nLE2| nLE1 | nLEO

FPGA

8-2 Hif LED JA[El#

® FPGA ®OAJ), HZo>W\WT

SUZAKU @ FPGA @ 1/0 v°>1% C-MOS+3.3V (2% EESH TWET, FPGA 7>5(F Low” T 0.4V LA
T, "High”T 2.9V UL ERH HEnF T, FPGA ~i% 0.8V 2L FT’Low”, 2.0V LI LT High”2s A 18 Ed, 7=
720, TAVHIVATIERIL-0.3V~3.6V 72D T, TNEMZTASLIRNTIIZEN,

# 81 FPGA AJj, i

Low(V) High(V)
H ) ouT<0.4 2.9<0UT
AT -0.3<IN<0.8 2.0<IN<3.6
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8.2.70Y 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 [ZHEILENTWD FPGA 73 A 28 IRL 47, BV o0 SUZAKU ORIDRR EL

Uo7 LU TLIZEWY,

ZL. [Next]z7

I, S7010 | $7030 | $7130 | $7310
Product Category All

Family Spartan3 Spartan3E Virtex2P
Device XC38400 | XC3S81000 | XC3S1200E | XC2VP4
Package FT256 FG320 FG256
Speed —4 —5
Synthesis Tool XST(VHDL/Verilog)

Simulator ISE Simulator(VHDL/Verilog)

E Hew Project Wizard — Device Properties

Select the Device and Dezien Flow for the Project

Property Mame
Product Gategory
Family

Device

Fackage

Speed

Top-Level Source Type
Svnthesziz Tool

Simulator

Yalue

lll A

Spartandk

HGAE1200E >

T ADER

FGE320

-4

| | R s

HOL

weT OHDLA Verilog)

FHA LT a—DFIN

ISE Simulator OWHDLeriloe)

v|

Enable Enhanced Design Summary

Enable Message Filtering FI
Digplay Incremental Meszages ]
T —
’ < Back q Mext > l ’ Cancel
85 T AALADER(SZ130 D)
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SUZAKU STARTER KIT GUIDE (FPGA)

84.)—RT77AILDERK

[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

8-10 Fc#&mesRimim (SZ130 D&E)
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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—Xd2—FDAA

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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8.6.3LEF 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

46



SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

81. 4T YAV

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 IO TH AL ZfRETEDY 7ML ERVET, "R 6-2HEEHE L 7 A" 5L, D1 OHMA
LED &7 3> T5 FPGA O 2E0 Y T,

* 82 nLEO B> 7H A
SZ010
S7030 SZ130 SZ310
nLEO B12 E12 L16

[File]—[Savel# 27U Z7 L CHAFL . PACE ZFAU CTL7Z&0,

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

+-4 L0 Pins
23 Global Logic
Logic

—

[/0 Name|1/0 Direction| | Loc ﬂlbo‘/T‘ﬁ‘/l"/é’)\jj

Cutput

Architecture Yiew

816 PACE |[2EAE L T7TH A (SZ130 DiEs
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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
Sl le 3  HPACE: Start of PACE I/0 Pia LSS ignments -, N B
= gxc3312me—4fg320 4 HNET "nLEO" LOC = "Eiz" ; E @Jﬁiﬁtéﬂf:/“—x:"—]\
[ PaR R YT r—— 5
¢ o & #PACE: Ztart of PACE Area Constraints
[ top.uct ftopuc 2
=] #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 v rTH AL D —Aa—KR(SZ130 DA
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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 7 V7V 7 LET, =7 —72FHUZ, top.bit V) FPGA =27 4F ol —

Tar o bit 77 AVBMERRSIVET,

ES Hilinx - ISE - G:¥suzaku¥slot_le¥slot_le.ize — [top.vhdl
Eile Edit Yiew Project Source Process Window Help
DPHE B EFR SUALALANED LR XDE 0o B v
BE DD QAL € S22 AR DE DB a0 ) 100 v w
=] —- Target Devices:
Sources for: | Synthesis/Implementation v 10 -- Tool versions:
fﬁslnt_le 11 -- Description:
=) £ xcs] 200e-4fe320 ig o, s
= [alefytop - IMP fopvhel) | reneenees
[Jtepuct ttopuaf) 15 —_ pevision:
18 —— Rewizion 0.01 - File Created
17 -- Additional Comments:
18 -
s 19
E$ Sources | @Snapshots IDL\brarles 20 library IEEE:
21 use IEEE.STD LOGIC_1164.ALL:
22 use IEEE.STD LOGIC ARITH.ALL:
Fizesssss 23  use IEEE.STD_LOGIC_TNZIGNED.ALL:
[ Add Existing Source 24
[ Create New Source 25 ———— Tncorment the following library declaration if instantiating
& Wiew Design Summary 26 --—— any Xilinx primitives in this code.
‘y Dezign Utilities 27 --library UNIZIM:
4& \ser Constraints 22 ——use UNIZIM.VComponents.all;
Synthesize - KET
& Q@Iy | + Desi 30 entity top is
= t}@ mplement Design 31 port |
= D Translste az nLED : out STD_LOGIC
[E)@ Tranzlation Repart 33 Vs
g} Floorplan Design 34 end top;
P2  Generate Post-Translate Simulation Model 35
#zzign Package Pins Post-Translate 36 architeccture INP of top is
QOM=p 37 _
Flace & Route 36 hegin
39
< 2 iee e o
itztream wi . . NS
Generate Programming File Z% 7 /v 77
| 44
£ 3l |z | 5
[EES = —

8-19 bit 77 A/AERL

88.a>7J«4XalL—v3ay

SUZAKU @ FPGA ~DaL 7 4Fal—a02lF JTAG T2 74X 2l —i a5 )51E Flash ITfRFEL
Tar74Xalb—rar 35 5ED 2 BORHVET,

v IJ4¥alb—iay

-)

-

FlashT
avIJq4¥al—iay

JTAGT

8-20 a7 4F¥al—iarv

1>

123
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881.JTAG CaYvI74¥al—>3y

AT JTAG 26 FPGA (a7 4F alb—rarLEd, 20O HEEE Xilink @ FPGA 73 SRAM X—AD7=
DAL T A 2L — a3 TN TT N, BIREYAT- N3y 74X =2 —ar LB ST U0 ER A, L,
FRYTHHIHSER TCIbLD HETary 74¥F a2 —arLET,

F9°, SUZAKU JP2 (20 /R T T 7% &L, va—hSHE TSN, JP2 2 a— bS58, EIFRE AR FPGA
IZXI L. Flash 02602 74X 2l —a 28 S AZENTEXET,

SUZAKU CON7IZ JTAG &7 m—R4—7 L (Xilinx Parallel Cablelll £7-131V) ##4%:L . LED/SW
CONG (2 AC 7H 74 5V Z#i L, EIEZ B AL TLZ&E, SUZAKU D3 ™37 —0N LEDG#) 23 54Tl TD
DR TLIEEW,

@) SUZAKU GON7

Xilinx
T Pararier capre T 2 25| 4 1 | 6 s
Il or IV N

/N7 —0N 1
LED() —  ——>

PELa—b— %

LED/SW CON6I(Z
ACT 5 T 55V

N

8-21 JTAG EXiAA
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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

8-22 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

|~

£

8-23 iMPACT /€ Hif
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PRI AN SUZAKU OEIRDBAS TOIULT SAARTE REvE T,

- 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

8-24 FPGA 7 /31 A% R(SZ130 DLH)

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

8-25 bit 77 AL IEIR
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ZOWf, Warning 23 CTE 9723, [OK]Z2ZV>Z7 LT FEWY,

Warnine

WA RNING:MPACT:2257 - Startup Glock has been changed to 'JtagClk’ in the bitztream stored in memary,
but the original bitstream file remains unchanged.

8-26  WARNING

TNARE TV I L, $k ool Z &ML, Program 24 7 V7 Uy 7L TLTES W,

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

gEile Edit Wiew Operations Options Output Debug Window Help =& X]
PE XEEX/&XiIn {3 220 5K
| X I FBEREOITIRD
‘B Boundary Scan ~
Balslaveserial
SelectMAR ol ol Exiumx
alDesktop Configur..
@SystemP.OE
[T bt %c:3312008
MPACT Modes | xc3s1 2008 top bt
top kit mo— |
- o —— |

epCheck Idoode
= Read Status Regi Program ;&yjjl/yu ‘)7

% Boundary Scan |

T Process Operations | F]

Boundary-scan chain validated successfully. ~
FROGZRESS END - End Operation.
Elapsed time = 0 seo.

J¢ %%% BATCH CHMD : identifyMPM
f4 ®x% BATCH CMD : assignFile -p 1 -file "C:;’suzakux’slot_le.ﬁtop.hit.”

"1 s Toaadine File (M fanraknf=lor 1editon kit

8-27 T AR
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Verify OF = 7R 2 %139 L, [OK|Z 7Yy 7L TLIEEW, 2 74X 2l —a NEE0 £,

=
= Proerammine Properties &|

Category

[=RFrocramming Pro 25
fdvanced PROM Programming Properties
Fevizion Properties

<@_ F ey EEPT
LD And PROM Properties

Eraze Before Programming Read Protect
Pram/CoalRunner-1TI Usercode @ Hex Digits) l:l

GPLD Specific Properties
Wrrite Protect Functional Test On=The-Fly Program

HPLA UES Enter up to 13 characters l:l

PROM Specific Properties
Load FPGA Farallel Maode Use 04 for GF

Wirtex-IL/Virtex—4 Programming Properties
[] Pulze PROG Secure Made Program ey

e —
"' Gancel [ Bpply ] l Help

8-28 Program %

Program Succeeded L FRINAUT, 2T 4F 2L —Tar il TT,

CEX

iMPAGT — C:¥suzaku¥zlot_le¥default.ipf — [Boundary Scanl

ﬁEiIe Edit Wiew Operationz Options Qutput Debug Window Help
‘PH XEDBEX sxiin i 280 ¥ KR
x
‘SaBoundary Scan
Easlaveserial
Y SelectMAR
SalDesktop Configur.. ol
@SystemHOE
[T == O
MPACT Modes | xcfj;_ggue
T
P am
= Verify
=PpGiet Device 1D
=pGet Device Signature/Us..
<pCheck ldcods Program Succeeded
= Read Status Register
T Process Operations |¢ |%Boundary Sean |
walus of CFG RDY (INIT E) H 1 ~
DONEIN input frowm DCWNE pin : 1
IDCODE not walidated while trying to write FDRI
write FDRI issued hefore or after decrypt operation: u}
Decryptor keys not used in proper sSegquence : a
TNFO:iMPACT:: 2219 — Sratn= remgiater values:

8-29 AT 4F a2l —al i)
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B LED(DD) 2N ~7=TLxHn ?

8-28 Hifa LED(D1) 54T

882 JTAG TaAYI7«4Xal—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. FlashIZ&FELTCayvI7Z4F¥al— 3y

—[AIEFREAY > TH)—EBRAZ AN THTLEEZN, Flash IBFESNTWDT —Z08ar 74X a2l — a0 &
NHDOT, Ay b= v OIRBEICRE 72 BV ET, ZHUTEIFELIRRELZA, Xilink @ FPGA 7% SRAM ~<—
ADT-H T, NEORIBN A EZ RS AI12IT Flash 122y 74X a2l — a7 — 252 EXALVLERHYET,

F9°, SUZAKU JP2 (20 /T TF77 % &L, va—hSHETLEEN, JP2 2 a— bS58, EIFRE AR FPGA
(ZxtL . Flash 72D 7 4 F a2l —2al 28 ESHAZENTEE T, ar 74X ol —ral @ SEntE
TIABLAR BRI L CLENET,

LED/SW CON4 (Z JTAG O & m—R4—7 )L (Xilinx Parallel Cablelll £7-131V) Z#4%: L. LED/SW
CONG6 (2 AC 7H 745V ZHifi L, BIRER AL TLZEV, SUZAKU D3 @37 —0N LEDG#) 23 s 4TLTD
IHERRL TLIZEWY,

f Xilinx
Parallel Gable ||

r X { O Morv
JP2%T 3a—Fh

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

- 5. TbO 3. TCK 1. GND
<
R RN
6. TMS 4. TDI 2. +3.3V
LED/SW CON6[= ||
ACT & F A5V $SIN0BE
5. DO 3. CLK 1. GND
N 07 47
% N On) Ol X 6. CS 4. DI | 2. +3.3v

8-30 Flash EXjAL
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® SZ010. SZ030, SZ310 DHA

SZ010. SZ030. SZ310 D4 FPGA =L 747 L—3 a2 ICIZ TETT20(A—7 : UL L7 ka5 /8 2) & 5
FELTWET,

TE7720 1Z. JTAG(CON2))>H1EHNTL 5T — 4% Flash (7027 AL, HEEIFFC Flash 767 —# &5t
FrirIr, FPGA a7 47 L —ar35 IC T, TET720 IZOW IR L 7 by T 3 AD R — Lr—
MOREE B 7 — R TEET,

FPGA TEF720
P FAR=2 )T
o
] JTAG [
ol e 1 [ R )
7y E—
e B FLASH A1)
FRGA

YA Fal—ans

Microb | aze

[ e

A

JTAGHETETF208EM TFLASH 4 LU ZE A4

FRGA TEF720
FAH=2UTF,

AR N PR )

] TG [

FLASH 4 F 1)

B PG
¥ al—ia

MicroB laze

WicroB |aze

[ ek

R,

iR EFLASH < B RTETRER TFPRE ] 7 rF 2 L —3 3
FRGA TE7720

1 FAR=2MITF

HAEg ITA

—

FLASH A LI

FPGA
AZaFal—232

MicroB laze

WicroB |aze

[ ek

R,

FPGAM 227 F 2 L— 3 3258 T 1%, MicroB l=zeHiFLASH 4 1) A
8-31 TE7720 2 7 4F¥ a2l — g
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F9°. bit 77 AV%E mes 77 AVICELLFT,
iIMPACT % 3i.5 Eif, [Prepare a PROM File]#84R L, [Next]Z27U> 7L T F&EUY,

1 iIMPACT — Welcome to iMPAGT FoX

Pleaze select an action from the list below
() Configure devices using Boundary-Scan (JTAG)

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

repare a PRCM File

() Prepare a System AGE File

(") Prepare a Boundary-Scan File
SWF

() Configure devices

uzine Slave Serial mode

< Back < MNext » P . Cancel

8-32 TE7720 iMPACT 2.6 ki

[Xilinx PROM]. [MCS]%F =>Z7L. [PROM File Name](Z top & A /L. [LocationliZ mes 7 71 /L DERIFES
ZiREL. [Next]Z 2w 7L TFEW,

1 iMPAGT - Prepare PROM Files Al=3

[ want to target a
Hiline PROM

() Generic Parallel PROM
() Brd-Party SPI PROM

PRZM File Format
@MOS () TEK () UFF {C* format)

O EXO ) BIN O BC
() HEX Swap Bits

Checkzum Fill Value (2 Hex Digit=: |FF top cE]\jj
PROM File Mamd

Locatiof |C¥suzaku¥slot_le¥ {%ﬁ%%]\ﬁ ]
’ < Back ( Mext > j ’ Cancel l

8-33 TE7720 iMPACT 756 i
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[Select a PROMI T vc18v—xcl18v04 Z IR L . [Add]Z 2V 7L TFEW,

1 iMPACT - Specify Xilinx PROM Device =13

[] Auto Select PROM
[] Enable Revisioning

Mumber of Revisions:

[] Enable Compreszion

Select a PRO 1804

Delete All

’ < Back ( Mext > j [ Cancel

8-34 PROM D3R

R AR RINET, HIEVDRRT U [FinishlZ227)y 7L TFIW,

2 IMPAGT — File Generation Summary |Z||§|g|

You have entered following information:

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

0 zc]gwld

Glick “Finizh™ to start adding device files.

R >

8-35 TET7720 et i
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ROBHENFERSNDLDT, [OKIZZYy 7L TFIN,

i = iMPACT - G:fsuzakufslot_lefslot_le.ipf -~ [Prom File Formatter]

ﬁEiIe Edit Miew Operations Optionz  Quiput Debug  Window Help =& X
A~

A E X BRX a2k 20 N
x

Flows

“B@Boundary Scan bl
~BalSlaveSerial

~BalSelectMAP = FTXILINK
~GalDesktop Configur.. PROM

[E]5ystemACE o | xetevos
I T T == P TR 0% Ful —
IMPAGT Mades |

iMPACT Processes x

- Add Device

Start adding device file to
Data Stream: 0

T Process Operations | ] g Prom Fi

x Swap Bits : true

Loadlirection : UF

PROM Basensme : top

File Location : C:hsuzakuislot_led/
Auto ZJelcet : false

Number of Data Stream : 1

Number of FRCHMs : 1

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

|

Tranzcript
|

¢ i | »
Output | Error | Warning |

[rrr

8-36 TE7720 7 /A A7 7A /LB

bit 77 ANV &L, [BI<]Z 277 LT REN,

@

Add Device

Frl NATIEFT O I&)slot_le j - =5 B3

L I5)nea
i |0) _xmzes
BIETrL |

I bR topbit =  mo ]
FrALOAEERT:  [FPGA Bit Files Gebit) -] el |

b |
8-37 TE7720 bit 7 7 A /L %<
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DT A 25BN 29250 T, [Nol2 27Uy 7L T FEW,

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

ﬁ File Edit Miew Operations Options Output Debug  Window Help =& X]
PHIXBBEX|(SZXE 3 (230 9K
Flows x A
~BgBoundary Scan -~
-~ Balslaveserial
B SelectMAP = FTXILINK | 1 £
-~ BHDesktop Configur.. PROM | E"Fﬁg
----@SystemAOE ol | xc18v04
Chnoodc o 71.68 % Full F
iMPACT Modes xe2vd
top it
iMPACT Processes X
Available Operations are: fidd Device
=pGenerate File.. @ Would you like to add anather device file to
Data Stream: 0
T —
fes Mo v
T Process Operations | ¢ & |' gL )
I | —
X /4 %% BATCH CMD : setCurrentDeviceChain -index O -~
/4 ®%% BATCH CMD : setittribute -design -attr name —value 0O
/¢ #%% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_le/top.bit”
'1': Loading file 'C:/suzaku/slot_le/top.bit!
INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT:501 - '1': Added Device xcivpd successfully.
=4 ; —
5 Add one device. ¥
€ I | >
= | Output | Errar || Warning |
| PROM File Generation | Target Hilin: PROM | 3006495 Bits uzed | File: top in Location: C¥suzakuizlat_le¥

8-38 TE7720 7 /A A7 7A/VSHIZIBN

ROBHENRRSNDDTIOKIZ 7Yy 7L TRV,

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

ﬁEiIe Edit Wiew Operationz Options OQutput Debug Window Help =& X
P H EREXExEE 0 B30 sK
Flows x ~

~BglBoundary Scan ad

-~ BalslaveSerial |

- RaselectMAP . FXILINK | SZ'JInR::I

- aalDesktop Configur.. PROM E_'l | T

----@SystemHOE | | o104

[Annscadc o 71.68 % Full

2 xc2vpd
IMPACT Modes top kit
iMPACT Processes x

Available Operations are: = Add Device

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

v
T Process Operationz |< %
x S ®%% BATCH CMD : setCurrentDeviceChain -index O A
// ®%% BATCH CMD : setittribute -design -attr namwe —value 0O F
/¢ #%% BATCH CMD : addDevice -p 1 -file "C:/suzaku/slot_le/top.bit”
'1': Loading file 'C:/suzaku/slot_le/top.bit’
INFO:iMPACT - Elapsed time = 0 sec.
done.
INFO:iMPACT: 501 - '1': Added Device xcivpd successfully.
i= : —
5 Add one device. i
% ¢ | ¥
= | Output | Error | Warning |

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

8-39 TE7720 Yf5e T
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[Generate File...1Z24 7 /127> 271 T F&EW, PROM File Generation Succeeded EFR-E407-5, mes 77 A
NAERSE T T,

2 IMPAGT - G:/suzakufslot_le/slot le_ipf — [Prom File Formatter] [T”E|&|
gEiIe Edit Wiew Operations Optionz Output Debug Window Help =& X

A E X BBX 22X (220 wN

‘BalBoundary Scan -~
‘BalSlaveSerial | .......
SESelectMaP {80 | j e
“#3Desktop Configur.. 1 PROM ; y | | N
@SystemHOE Pl Sksansaasadi | B
: Mhooowe oy o 71658 % Full
IMPACT Modes |

xo2vpd
top bit

PROM File Generation Succeeded

| a Prom File Forma... |

f o e File..

wvailable Oper. m

T Process Operations | ]

Swap bit can only be disasbled in Hex file format only. M
Corrand : -w -p wes -¢ FF -0 Crhisuzakubislot_leh//top -u 0 Crfsuzaku/slot_lefte
Ox5bc04 (375812) bytes loaded up from Ox0

Using user-specified prom size of 512K

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

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

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

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

-
>

<
=8 COutput | Error | Warnine
FROM File Generation | Target Xilinx PROM | 3006496 Bits used | File: top in Location: G¥suzaku¥slot_le¥/

8-40 mecs 7 7A/VHISE E3Y

f+)E CD-ROM D”¥suzku¥tools”®H D LA 7 71 /" LBPlay2_Release108.zip” & /~—R 7 =7 |ZJEFH L TL
7280, B O 7 42 O 27 Lbplay2.1zh” 3 A5 TWAD T, TNASLIZEL TLIEESW, ZOT74/VH D
2 TE7720 (27 — 2 %&#nk 357200/ 7 vy =7 LBPlay2 B A->T\WEd, (LBPlay2 iZ, oL Zhar 5
INAADTR = L=V ISR E S Vo m— R 52 R ET)

FlEEVEST- mes 77 AV, BBALTZ7 42 OHIZIZ device.def’ &7 1bplay2.exe”D 2 DD 7 7 A /VingHH
LERERL T, A —LTLIEEN,

AR NI TERE mesT 7 ANVFERDLT ANVAITBEIL TTZEW,
Ibplay2 —deb top.mcs
EFITL TSN,
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v G:EWINDOWS¥system32¥cmd exe i | ﬂ

b (LZE 2 S

8-41 TE7720 iMPACT 7.5 ki

T =T IUL, Tas T LS T T,
SO RN T —2 I L2 5A1T. SUZAKU ZE{ESE$, 7 ar I3 7 21T7o TLIEEWN,

LED/SW CON6 7>5 AC 74 7% 5V 4\ W CREIRAZ UV, JP2 DY /37527 L LED/SW CON4 OF'v 1
—RTr =T NEILTLTLIZE, FF U LED/ISW CONG6 (2 AC 74 74 5V ZHL . EIRE AL TTZE0Y,

=N =N

BIREY > TEHEDIAEUT
8-42 Flash EXIALLI)

B LED (D1) 23 -7 CTLxih 2 A ENTERZ Y > Thary 7 X ol —iar 7 —HidkbivEt A,
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@® ERROR: Please check %windir%¥system32¥drivers¥windrvr6.sys. N EAELT=5HE

f+)& CD-ROM ®"¥suzku¥tools”®H DJEHE~7 7 /L"LBPlay2_Release108.zip &/ N—R =7 2B L T<
7230, BB D7 417 DI’ Release205.zip” B A TWAD T, TN AESIHIZERHL TZEW,

BB D7 V& O FIZH D " windrvr6.inf”, "windrvr6.sys Z[E LA IO T 7 A VDR Ea MEFRL |
Administrator #EfRL—F T T DOT7 4 /NF|Za’— L TLTZENY,

+ WindowsNT/2000 D& C:¥WINNT¥system32¥drivers
+ WindowsXP D5 C:¥WINDOWS¥system32¥drivers

aw R a7 e b B, wdreg.exe DH5 7 /WA T ENL .
wdreg -inf [Windows A Ah—/L7 1L 7 ) ]¥system32¥drivers¥windrvr6.inf install
ZFATLTLIZEN,
install: completed successfully
EFRRINFET, ZIWTRIANRBA U AN—LSHL, =T — B 70T,

B SZ130 D3R4
SPI Flash (27225 L %7, SPI Flash I SZ130 OHEH IZEESNTWET,

SP1 Flash

=

8-43 SPI Flash OFffE

£+)& CD-ROM D"¥suzaku¥tools” D D [EAET 74 /L spi_writer.zip %/ N—R T 4 AZ R L TLTZEW,
Bt DT 2 D HD”Spi_Writer.exe”Z FEITL TLIZEW, FRIZNH EAVET, [L1E27)0 7L TLIESW,

F

SPIWriter X

e | ( )

v Werify ArO—F

8-44 SPI Writer
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version 2.0.2

T AVERBIHE AL ERDOT, FEIAKTZ bit 77 AVERIRL, [BA<IA 27Uy 7L TTEE Y,

FrAIERK

?)x
TP MDIBFTID: [ slat le ~| & By E
[Ty neo
|5y _xmzg=
[)xst
Etopbit
AR N ftopbit C B D)
e LDFEERDT:  |BIT Files (hbit) =] FAzl

8-45 bit 7 7 A /LiER
$¢SPI Writer [T EZIAZTZW bit 77 A NVERT YT &Ry 7 TIRIRTHZELTEET,

top.bit

5PI Writer

Tl |

[w Werify

846 K77 &Ky

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

SPI Writer

%]

e |G:¥su2aku¥sIl:ut_le¥t|:|p.l:uit

wak File information s

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

SIZE: 480223

8-47 EZIAZLMETE T
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FEIABEBIEL THOWOW R B AR R INDD TIOKIZ Yy 7L TLIZS 0,

X 8-48 FXIA I HfEFRHE]

2/74’%11/“— var 7 —43 SPI Flash (ZEXIAENET, 22 CT’Please check windrvr.sys” &\ ) =T —7)3
FALT-85A1378.8.5 Please check windrvr.sys MFEAELT-GA"2 S TLIZEW,

SPIWriter X

T | |

46592 4 480152 bytes programed. { 9%

" F 1 F ezl

8-49 EXIAZH

PLUF OB D L5 12" Download has been completed!” &3 m S HEE ALK T T,

SPIWriter x|

T ) |G:¥suzaku¥s lot_le¥top bit

Download haz been completed!

480152 /480152 bytes programed. {1 00%)

[w Warify | A A—F I

B 8-50 HXIALKT

LED/SW CON6 7> AC 74 7% 5V 4\ CREIRA DY, JP2 DY v /37527 L LED/SW CON4 DX 1
—Rr =703 L TLIEZEN, OV LED/SW CON6 12 AC 74 7% 5V ZHifi L, A B AL TTZENY,
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JP2A—TF v

BREY > THDIA LT
8-51 SPI Flash #HZiAZpk )

B LED (D1) 23672 TLEOH 2 ARNTERZ Y > Thar 7 Falb—iar 7 — 2 3Rkbh EE A,

B Please check windrvr.sys N3 ELTHE
ISE # A2 A=V LTz PC TIEEZALPIRESLT | L FO=T—03HAZENHVET,

8-52 =7 —FUR

,ﬁ.ﬁ CD-ROM 0"¥suzaku¥tools” EF' @E;jﬁ*§77/})ﬂ/aaspl_wrlterle”%/\b_]\‘:j‘:/(xy GZ@F&E LT< fiél/ N,
EBI#%D7 404 OFId% WINDRVR.SYS Z[AUA BT 7 A A7570 2 L2 R, Administrator HER=
— P TUTFOTAAF At —LTLES,

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

aw R a7 e b B, wdreg.exe DH5 7 4 /VH TR ENL
wdreg install
EIEITLTLIEEN,

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

LFIRENET, ZIWVTRIANDBAV A=V S, =T =R ET,
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B SPI Writer (22U C

SPI Writer |% SPI Flash ®JciE5 5 1Mbyte £ CIHEL, 2 74X al —rar 7 —#EEXiIATe SUZAKU
@ SPI Flash D EXIALY — /LT,

SUZAKU X SPI Flash (27 =7 DT —#R0F DT — 2 ZRAF L TEY, ZNODT —HEBESIpN =D
BAY — LV CEEALET,

SPI Flash O#EXiAZLY — /L LT Xilinx $2H£D xspi &Y — b, H0ET 23, xspi 1% SPI Flash 7 —%
EERHELT, ar 74X alb —rar 7 —FaEZALY — /L ThhT-, SUZAKU @ SPI Flash #HZiALHEL
TEHEHNTE, EELRLEERVET,

884.Flash IZRELTaAY I« FXaL—avFaEESD
@® SZ010. SZ030. SZ310 DFs

—

200N o 00N

0.
1.

SUZAKU JP2 120 % T T 7 %X L Coa—hSHE5
LED/SW CON4 (2 ¥ v ma—Rr—T Va3 5

LED/SW CONG6 (2 AC 7% 7% 5V w8k L, EIREEA
SUZAKU D3 ®/37—0N LEDGR) 23 kT L TN DI E A fife
iIMPACT %326 B, mes 77 A /VEVERK

aw  R7ar 7 e B, LBPlay2 Ty 74 al—iar 7 — 2 EEXAL
LED/SW CON6 ® AC 7% 7% 5V #39°L., \EIRZ2Y)5
LED/SW CON4 & v a—Rr—7 &334

SUZAKU JP2 DV /RT T 7 %1397

LED/SW CONG6 |2 AC 7X 7% 5V w8k, IR A
EUL(R )

KEFREZY>TH, a7 Falb—varWHIZKDbILEE A,

B SZ130 DB E

1.

2
3.
4.
.
6
7
8
9

10

SUZAKU JP2 2V T T/ S Tra—h&E5

LED/SW CON4 (Z¥ v a—Rr—7 Va4 5

LED/SW CONG6 |2 AC 7X# 7% 5V w45kt L, BIRHEA

SUZAKU D3 #7377 —0N LEDGR 23 54T L TNDZEaHiERR

SPI_Writer #37.5 ¥, SPI Flash (220 7 4F a2l —i a5 — 252 EXAL
LED/SW CON6 ™ AC 74 7% 5V 3 9°L. BIFEZY)5

LED/SW CON4 OF 7 a—RAr—7 V&334

SUZAKU JP2 OV % /XT T %339

LED/SW CONG6 |2 AC 74X 7% 5V %8 L, BEIFRFEHA

B VEMERR

KEREY->TH, 274 Falb—TarNEIT Kb EEA,
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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-

53 ZEXELALBED
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version 2.0.2

[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
Conti ion Rate

Value

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 Gode & O

DCI Update Mode

T — FF

Reset DGM it SHUTDOWN & AGHIGH performed [[]

| A= Required

Property display level Detault
[ ok [ oenest | [ ey | Hep
8-54 ZEXE L RLERE
+3. 3V

PAN

+3. 3V §

PAN

i A
4=
N7y 7 ES AN
PbLENS

FPGA

Dq4—7
TILEDY

8-55 VLIS ELH
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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

—=TATIVEF L — VRN
library IEEE; — AR
use IEEE.STD LOGIC 1164.ALL;

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

—— T 74T (A DES) Port % port H PORT & [fll
entity SlOt‘/
Port (

——ZZWC AT D EES2EL
) ;

end slot;

-=7 =% T 7 F v (BIEEANL)

architecture IMP of slot is

- NEME B EOERE S L Rh TS
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92.54ATJSYBEELENYYF—HEUHL

ISE T VHDL YV —Aa—RZzHENVAERTDE, o= R3O NI ET, ZE 0D HRIT TEROEY
T, T2 22Xy r —U B o0 T, MBS UTREOH L TTZEW,

K91 TFATIVENRyT—Y

A7 TV INlr—Y ik

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

9.3. T T 14 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 T T A7 44 is
Port (
SYS CLK : in std logic;
nLE : out std logic vector (0 to 2);
nSW : in std logic vector (0 to 2) —--&H&IT ; IIAE
)
end slot; --end VT 4744

® FBOEHR
EHIRUTFORRCEELET,

H—MaBH NI F—2517 4

® 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 F—aIT

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—F%77F x4 of T T 4744 is
--NEME 5 DESR
signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1);

signal count led : STD LOGIC;

begin
S el {572 228 R U e
nLE <= not le; -5 {0AL*+ EIlEaAa U ey a W)
process (SYS CLK) —-7mEAXL
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 if;

end process;
end IMP; --end 7—X77F 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 : 7 —44AT4%;
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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 4T 4UAR)
begin

end process;

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

9.5. A4S hHEMEE(not. and. or)

ZIMBIT ey 7R FHI W CGRILET,

“not”., “and”. or’ 72 O FEARGHFLY — M A A b TELNDL DO Z LA DR REIEE S, Zay sk YL
T PICHEDO AN T THARRENE T, LAY A4y F LH LED %2~ CIHAZREY — OB /EE R
L/\jij—o

9.51. LARE2 VR A v FREDERE

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
AN

FPGA *

SW3 | Sw2 | s
ad

9-2  FLARZ ALy T JEL R
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9.5.2. not, and. or &>

BT IE R PR, ,\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 T HIDITENET)

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;

=) nLEO
le0) —o— nLEO ? (‘)

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 <= sw0 and swl;

— Ol = Ol=

W
0
sw0 0
] —1 O le0 :
1

— O O| Of @

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

1le0 <= sw0O or swl;
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B top.vhd

— Ol = Ol=

w
0
sw0 0
o ] D— le0 :
1

9-5 or [FIKEEMER

FIFEHA LED (D) 208770y =/ MM AT L TR TATIESNY,

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;

——x2 7474 (AN DES)
entity top is
Port (

nLEO
nSWO
nSwl

: out STD LOGIC; --Hif4 LED(D1) ~DHNIEH (AL

: in STD LOGIC; --AAYF (SWl)HDAIES (AFmH)

: in STD LOGIC --AAvF (SW2)bDAIES (AGmEE)
) ;

end top;

-=7 =% 77 F v (EEEAE)

architecture IMP of top is

signal le0 : STD LOGIC; --Hif4 LED WNHHE 5 (IEimER)
signal swO : STD LOGIC; --AAvF (swl) NS5 (EGmER)
signal swl : STD LOGIC; --AAvF (sw2) s 5 (IEimEL)

begin

sw0
swl

le0 <=

<= not nSW0; --not A TATIAIIC 295
<= not nSWl; ——not[]ﬂ%?ﬁk7]Wl_ I¥u3T7

sw0 and swl; -- and B (@ HHLZS LED 23 %5)

--le0 <= sw0 or swl; -- or EIFE(ELOEN—FTHLILIZS LED 235)

nLE0 <= not le0; --not [FIKCTH IRICARILIZTS

end IMP;
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BTy A

e T A AL N IZRDET,

version 2.0.2

# 94 not. and., or B> 7Y A
SZ010
97030 SZ130 SZ310
nLEO B12 E12 L16
nSWO A13 Fi11 K14
nSW1 B14 Cil1 K15
9.6. [ A E&
ZDOREEDOATITZT T B EDANGE FIZHIRF T AR A NEF R D WET, B2 R 5, D FE

35, EnolzZ RN TEET,

JIE e [T B8 VX B AR RIIRR G HZ KO R SE B £ 97, FERIMIEREHIBAEDRBUTIG T CTF B & IRIZT 25k
O BIRIp O T, BFFRIEICIT R EEE A, BLIEFRMNE B2 onGAIE, @5 1 Bl7aey 7[R
B THBHENET,

ISE Simulator Z{# - T, b IEADNAFEIFE THLI T X OB X Z MR LET,

AT prEs

\ 4

HAIGBEDAAITHIKE

9-6 B EIFEOE AKX
9.6.1.D-FFD &7 1)y F7av7)

JIEFFmIECEEZ2 DL D-FF (Delay FF) T7,
a7 DL ERYTT —ZERER L, IRD a7 TREFLTZ
T AN THH T2 ELER A,

ok ]

T2 LET, 7ayIONH ERYLSANT

T iH:'JJIiIﬂ: L7l

ROHOYIETT—ERE

RST

D-FF

AR —— D Q HA

CLK —
A=k

RST
Dty b

9-7 D-FF o#hfE
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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 9-11 B ZEak

process (SYS CLK) --ZBuZ{5 S |ZZ bR dHHEFAT

begin
if SYS CLK'event and SYS CLK = 'l' then --ZRyZDNH E30IZ[A ]
if SYS RST = '1' then ——Uy S-S (FHYE )

count <= (others => ‘0'); --IU 251k
else —Z DL
count <= count + 1; —--HAUUMAZAL VYA
end if;
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,

Bl 912 Eys D AT I F

if SYS CLK’event and SYS CLK='1’ then

® Jiuvhoitik

7lﬂy70)iﬂii‘0)T Uty MRtk 5L RSBy b RIZREER D EIERY Yy MR £,
SUZAKU [ZIFEHFEEMH IC 23S TERY, BIRRARCU By b0 d5170 > TnEkd, 2oy Ma 5
ZHWT AR ﬁ@%ﬂ,ﬂ;ﬁﬂ:%ﬁb vE7, VHDL TIEZDRRIZAMNE DDy MTHI LT 2 5 EDOMIZNEE 5 iE
ORI T2 IELHY E T,

il 9-13 RV

if SYS CLK'event and SYS CLK = 'l' then
if SYS RST = '1' then
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@ if
if FLLTF O TRRRLET,

Bl 9-14 if ¢

if %M then

JIE Y AL B ST
elsif & then
JIE YR AL ER ST

else
JEIR AL BR ST

end if;

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

5] 9-15 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 9-16 B ZDII2l— 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 --AUUZDOEYHIE

)7

Port (

SYS CLK : in STD LOGIC; --ZuvZ{g¥

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

count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1) --HUV A

) 7

end slot counter;

architecture IMP of slot counter is
--NEME B DER

signal count w : STD LOGIC VECTOR(0 to C_CNT WIDTH-1); --AVZENEH
begin
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process (SYS CLK) --ZBvZ{E S lZZAbNRdHHEFAT
begin
if SYS CLK'event and SYS CLK = 'l' then --ZByZOiH E30IC[FH
if SYS RST = '1' then —--Ukvh&hib (F#IVEVE)
count w <= (others => '0'); --Av Ik
else --TOAIZ
count w <= count w + 1; --AUVUMEZAL YA
end if;
end if;
end process;

count <= count w; --HAVUAEENEBIZHT)

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

] 9-17 generic X

generic (
BE4 « 74T = YA
)

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
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] IP (Coregen & Architecture Wizard)
T MEM File

L+ Schematic

e | Implementation Constraints File

- ¥ File name:
< n| Test Bench WaveForm
U=zer Docugen
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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)
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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
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MU ! ' qam ML
output delay '-Setup-
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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
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Uty Mg 5 AR

Er§ Sources | e Snapshots E Libraries
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-~

Process "Synthesize®™ completed successfully

Started : "Creating Thw file™.
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Entity <slot_counter> (Architecture <imp>) compiled.
3 e
< | >

I Conzole | @Errors &Wammgs |6 Find in Files
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9.73. 3al—L 3 ER

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
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0»\,15 @j]‘j:/}‘;i’ ¥ 2N count]
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I Fr
Processes:
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[ Create New Source
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[ .
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*% 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
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® /7T HoONT
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® JViEvhMIHoONT
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10.1. B8 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 &3E &
Ha LED BLuEEIT K 8-2 Hfa LED iR 25 ML T7EE,

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 23325 _ 350, [VHDL Modulel 2R L. [File name]iZ
LW —RT 7 A )V ESTLIEE,

E MNew Source Wizard — Select Source Type

le_seq_blink & AL, #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 I Mext > l [ Cancel
10-3 New Source 4 B A7)

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

DFEHS SBEEFM@ I'EJEETET

i File Edit Wiew Project Source Process  Window Help

Sources for:
'I:'ﬂ le_zeq_blink

Synthesiz/Implementation A

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

E’t‘z’tlcﬁall A i BR 0o e
T FPGA Dezign Summary e
7 Design Dvervisn Project File:
[ Summary Module Name
Properties -
T t D
[ Timing aints aree? Jevia

- IMP {top.vhd)

Set

@: Mew Source..
Add Source
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Move to Library...
@’ Open

Toeele Paths

Ihs
Shift+lhs

az Top Module

pd

| EITNGOUNCES mSnapshots |E Librarie: Froperties.. Biteen Feport
I - [ SvnthegsM®hort
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M Add Existine Source [ Map Repart
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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
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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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AR

CLK
o899

RST
DR A

D-FF

10-7 = R EIE

count(0) | count(1) | count(2) | count(3)
0 0 0 0
0 0 0 1
0 0 1 0
0 0 1 1
0 1 0 0
0 1 0 1
0 1 1 0
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

10-8 i EArE Y hOENE (4 B MY 2 DGE)

I i EALE Y MZTEH

I REETHT b
L7=6 0 2o
B NUAET D

[y
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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 TRHZ
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,

94



SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

le(1 to 3)

A
4 A

0 0 0 1
le (0) le(1) le(2) le(3)
r__éif///’ﬂ—___—ﬁ\\\\\\\
| 0o | o0 i 0
L ——_
le (0) le(1) le(2) le(3) le(0)

10-10 bit & #E

B sys_chk U U i Ui i i i i ity
Al sys_rst 0 J_|
AN le_timing T D D e e
=1 g le[0:3) s [ 1 ¥ 2 A 4 i g A
3 e 0] D | L
I 1e1] 1 4 | |
M lef2] 0y | |
M 3] 0 o |
B 1e_wi{0:3] s [X 1 ¥ 2 b 4 A g A1
2 le_tim 1y [ ] [ ] [ ] []
& le_tirn_reg 1 m

10-11 7RV AZ DI (4 B N AT 2 DA
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® L KR—xUb
DAL RIS FALF B ZFEFON T 720120F, = T4 T A XDOHF Ta R —r e L TERLET,

5l 10-6 component 3L

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

end component;

IR =R NDERDKEDSTD, T —F% 7 7F ¥ LD begin O FCTHERHLET,
TALEIRE DR —RAE 5L port map TR LET, 7-ULA X, 2O R =R MIDTHNDARIT, €D
T =X 77 F N == R FIT CRTIUINT EE A,

5l 10-7 port map X

FUVL, L AV IR— R M
Port map(
Kb =>(5 54
);

[ IR

i LED ~OH J/1{E 5% STD LOGIC VECTOR (0 to n) CEFLELI, to TEFKTHEMSBMINOEY
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 DL D3ET
nLE<0> nLE<1> nLE<2> nLE<3> )
MSB LSB o~ [AOEEE

MSB |23 0 v H
10-12 B> T YA TUOLK DI

* 10-1 B LED IHR SITE S T A
SZ010

97030 SZ130 SZ310
SYS_CLK T9 U10 C8
SYS_RST F5 D3 A8
nLE<0> E11 Al1l L13
nLE<1> D11 B11 L14
nLE<2> C12 F12 L15
nLE<3> B12 E12 L16

96



SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

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— - - - LIRR LT

10-13 B4 LED AV AT
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10.2. 745 A> 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— FRX A v FEDE%E

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

nCODE (0)

nGODE (1) *
nCODE (2) *

nCODE (3)

FPGA

nCODEO  nCODE2
nCODET nCODE3

10-14 —ZVa—R Ay F F AR EE T A
# 10-2 o—ZUa—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
= =l R = =l e R = =l N i =]
=l =l L =l L =l T = = L =

O
Qo
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10.2.2.7 €4 A > + LED B IE%

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

10-15 &7 A FORLE

# 10-3 7 BZ AN LED Fa—& (E#HH)

5 SEG7(DP) | SEG6(G) | SEG5(F) | SEG4(E) | SEG3(D) | SEG2(C) | SEG1(B) | SEGO(A)

M (D Q|5E |3 [© |0 [0 o[ oo [ro | = O |4
o] o] (e} lo] (o] [} (e} (o} (o] [a} (e} (o] [o]) (e} (e} (]
e =0 ) L e e (=0 e G e e s k= =)
e L (= el e L e e e e e e (=R (=R (=R
e e e ) L = I (=R e =) =R (=R Y k=R e
OlRr[Rr|IFrIR[OIRIR[[OIRIR|IO|IR|IFR|O]|F
olor|o|~FRIR|IFIRIRIR|I~[OR]-
olor|o|IoR|IRrIRrIFR|ICIO|IF|IR|IFR|F]F
= = = = R L L R E = L =

LED/SW R—RI{Zi% 7 &7 Ak LED 2% 3 232X TC, Q1 IZ7Low” 2 A /1354 LED1, Q2 (Z“Low”
Z ANJ13 5L LED2, Q3 1Z°Low”# A )9 5L LED3 252N TEE T, Q1. Q2. Q3 Z[AIKFZ Low” (2952
LT, BHERLTZEL TEETN, FIUEFLNERTHIELTEET A, BRDETFEFRRLIZNEXIX ()
IV RITEVO FEEZHWET, ("10.3. XA Iv 78417 S )

Q1~Q3 DELIME ST AHEL 7T v/ AN LED X EfHE T, 7 ¥ A+ LED 2N IEfHER/2 DX B 21
KT 72O, Ny T 7L TA U N—HN 7187 A LED OFNICEESNTNDIZDTY,
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version 2.0.2

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
N
®)
@/ SELO
M SELT \D>
osfﬂ)
SEL2 \
seao | a4 N\ M
! 1< ' M
seGl | B ! A?: *
seaz | ¢ N\ 1
M—Kﬁ MR )
seaz | o W NN P
o I ¢ s ) B
seas | £ 0N D ?4\ *
——¢—e i \\
SEG5 | F ?: i
ULN2803 F\\
ST ——
sEag | G 1q N ?
R i I B
Wi“— op N
4 DP ?;
J_ LED3
—— LED2
- LED1

10-16 7 &2 Ak LED J&E0 [HE
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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 10-8 7227 Ak LED 7 =—# (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,

i 10-9 727 Ak LED 7 =2—#4 (top.vhd)

library IEEE;

use IEEE.STD LOGIC 1164.ALL;

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

entity top is

Port (
nCODE : in STD LOGIC VECTOR(0 to 3); --a—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] 10-10 case 3L

case I\ is

when fE => JERALEESC
when others => JJERALEESL
end case;
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|

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

7 10-4 TV ANLED 7a—4% BT A
SZ010
S7030 S7Z130 S7310
nCODE<0> C8 Jl J16
nCODE<1> A9 F9 J15
nCODE<2> A12 E9 J14
nCODE<3> C10 A10 J13
SEG<0> C5 L5 F15
SEG<1> B5 L6 F16
SEG<2> E6 L4 G13
SEG<3> D6 L3 G114
SEG<4> Ce6 L2 G15
SEG<5> B6 L1 G16
SEG<6> A8 C9 N9
SEG<7> B8 D9 P9
nSEL<0> D7 K6 H13
nSEL<1> C7 K4 Hi4
nSEL<2> B7 K3 H15

B o 74Falb—gv
Generate Programming File 2% 7 /L7y 7L bit 7 7 A NV ZAE>TTZEW,
Configure DeviceQMPACT) %% 7 V27V L, iMPACT %35 EIf | a7 4F 2l —1a L TLIEEN,
R—=Z)a—RNAfyF a2 EDT L IS8T 7827 A LED (LEDD IZFRENET,

O—A2yad—KFRAvFEcEhHIT &
FNHALED1IZRTEND

10-17 77 A LED Ta—4%
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10.3. #4FSv I RN

32D 7T BT ANLED #F A7 mATEEFT,
KA F 7 SIT EIFERRO AR WS T 720D TYE T, 5D 7187 AN LED IZRIU T — & a B L T
F9, 7B AN LED ZIERELTTHILICED D T 87 AN LED MERACAT L TWAIIICREET,

LED3 LED2 LED1

. . 31 o R
v

ﬁ%‘.’%Ui@?’. 1 . 02 iR
v

0 . . 03 IR

10-187 7 AN LED Z A7 50T
10.3.1.7 €4 A > b+ LED B2 EE

HAT 7 ST HELL 72D T 27 A LED EAEIEIT?X 10-16 7 &7 A LED JE4[R 722 L T<
77 0,

10.3.2. ¥4+ = v Y m4T VHDL

Tay = MeRTHERRLL TIES U,

7'uy 741 dynamic_ctrl £L., new Source T top.vhd Z1E>TL7ZE0,

top — IMP(top.vhd) & 457V v/ L TA=a—% L. [New Source...]Z 3R L, dynamic_ctrl.vhd Z# i 1ERK
LTL7EEN,

top-IMP(top.vhd) 47V 7 L CA==2—%HL. [Add Copy of Source...]Z &R L, slot_counter.vhd,
seg7_decorder.vhd ZiBIL CTL7ZE0,

top-IMP(top.vhd) D L CTH Vw7 L A=a—% L, [Set as Top ModulelZ#&R L, top.vhd % EA7[ERE LT
<TEE,

B dynamic_ctrl.vhd
AT Iy 7 TS DA EZFLIR L TZEW, FRilk TE725, dynmic_ctrl-IMP(dynamic_ctrl.vhd) &SR 1L
Check Syntax 4 7 /W 7Uy 7L T, iEF =v7E L TLIEEW,

% 10-11 & AF v 7 55T (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; --ZwuvZ{E%
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SYS RST : in STD LOGIC; VNN R

nSEL

out STD LOGIC VECTOR(0 to 2); --7 BZAbLED BLZME5E (FinH)

seg7_timing : in STD LOGIC; --#AFIv/RsT#AI TGS

seg_inl : in STD LOGIC VECTOR(0 to 3); --7 &Z Ak LED1 D
seg_in2 : in STD LOGIC VECTOR(0 to 3); --7 &BZ Ak LED2 D
seg _in3 : in STD LOGIC VECTOR(0 to 3); --7 BZAFLED3 D
seg data : out STD LOGIC VECTOR(0 to 3) --4bit A FUa—R

)7

end dynamic_ct

rl;

architecture IMP of dynamic ctrl is

signal
signal
signal
signal

begin

sel : STD LOGIC VECTOR(0 to 2); --7 BZ A b LED BLZ/ME 5 (EimH)
seg data w : STD LOGIC VECTOR(0 to 3); --4bit A FVa—RNEBE
seg7_tim : STD LOGIC; --XAFTIv/RII#AILTIE5

seg7 tim reg : STD LOGIC; --1Z7myZH[DfE

process (SYS CLK)

begin

if SYS CLK'event and SYS CLK = '1' then --ZByZO H EDIZ[FIH]

end if;
end process;

if SYS RST = '1' then --Ukvhahizt (RHYEYH)
seg7_tim reg <= '0'; --fJ#{k
else
seg’7_tim reg <= seg7 timing; -—fEZLREF
end if;

process (SYS CLK)

begin

if SYS CLK'event and SYS CLK = 'l' then --ZByZDiLH EADIC[E

if SYS RST = '1' then --UkvhShizb (FRIHUEYE)
seg7_tim <= '0'; --fIHHk

else
seg7_tim <= seg7 timing and (not seg7_tim reg); --TvI R
end if;
end 1f;
end process;
process (SYS CLK) --ZuyZ{E 58 kh b5 T
begin
if SYS CLK'event and SYS CLK = 'l' then --7myZDH EAVIZ[EH]

if SYS RST = '1' then --Ukvh&h/=b (REVEY)
sel <= "001"; --lILDIZTEZ AN LEDIZKLHED

else
if seg7_tim = '1' then --7 B HAAILTEHOMEM 17 1Z8o720
sel <= sel(l to 2) & sel(0); --1bit A7k
end 1if;
end 1if;
end if;
end process;
process (SYS CLK)
begin
if SYS CLK'event and SYS CLK = 'l' then --ZByZOiH EH30IC[AH]
if SYS RST = '1' then --[AH#UEvh
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seg data w <= "0000"; --#JH{k
else
-—BLIMEFICIVRATOH FAZERD
if sel = "001" then
seg data w <= seg inl; --7 &7 Ah LED1 HO¥F
elsif sel = "010" then
seg data w <= seg in2; --7 &7 Ak 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; --E&mEIZELTH

seg _data <= seg data w; --#MBIZHT)

end IMP;

B top.vhd

A N3 1kHz TRRT5 7|7 AN LED 280X £, 2010720 8B Y NH D=y U E T E
97, top.vhd % {7} &L T slot_counter, seg7_decorder, dynamic_ctrl D[RIEEAZFFONH L F37, 5l T&725H
top-IMP(top.vhd)Z3#R L, Synthesize % 7 L7V LT, LiET zvrE L TIZENY,

Bl 10-12 XA F 37 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 --AVLZDEMF
):

Port (
SYS CLK: in STD LOGIC; --ZmyZ{g7%
SYS RST : in STD LOGIC; --UkvME%
nSEL : out STD LOGIC VECTOR(0 to 2); --7 BZAhLED BLI/ME%E (i)
SEG : out STD LOGIC VECTOR(0 to 7) --7 BZ Ak LED ~DHHE5 (EiHEL)
)
end top;

architecture IMP of top is
signal seg inl : STD LOGIC VECTOR(0 to 3); --7 BZ ALK LED1 Of
signal seg in2 : STD LOGIC VECTOR(0 to 3); --7 BZ Ak LED2 DfA

signal seg in3 : STD LOGIC VECTOR(0 to 3); --7 BZ ALK LED3 DfA
signal seg data : STD LOGIC VECTOR(0 to 3); --4bit /A FUza—F
signal count : STD LOGIC VECTOR(0 to C_CNT WIDTH-1); --AU Hfl

component slot counter

generic (
C_CNT WIDTH : integer := C CNT WIDTH --A7VZDE Mg
) 7
Port (
SYS CLK : in STD LOGIC; --ZBvZ{g%
SYS RST : in STD LOGIC; --UkvyMg%
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count : out STD LOGIC VECTOR(0 to C_CNT WIDTH-1)
)7

end component;

component dynamic ctrl

)7

end component;

component seg?7 decorder
Port (

)7

end component;

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

)7

dynamic _ctrl 0 : dynamic ctrl
Port map (

SYS CLK => SYS CILK,
SYS RST => SYS RST,
nSEL => nSEL,
seg7_timing => count(8), --8EYLH
seg_inl => seg inl,
seg_in2 => seg in2,
seg_in3 => seg in3,
seg data => seg data
)

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

seg inl <= "0000"; --0
seg in2 <= "0001"; --1
seg in3 <= "0011"; --3
end IMP;

A

Port (
SYS CLK : in STD LOGIC; --ZuvZ{g%
SYS RST : in STD LOGIC; --UtvME%H
nSEL : out STD LOGIC VECTOR(0 to 2); --7 BZ AN LED BELI/ME 5 (AimH)
seg7_timing : in STD LOGIC; --¥AFIvIRITZAILTE5
seg_inl : in STD LOGIC VECTOR(0 to 3); --7 BZAVNLEDL Off
seg _in2 : in STD LOGIC VECTOR(0 to 3); --7 &BZ AN LED2 D
seg _in3 : in STD LOGIC VECTOR(0 to 3); --7 BZ AN LED3 Off
seg data : out STD LOGIC VECTOR(0 to 3) --4bit A FUa—F

SEG : out STD LOGIC VECTOR(0 to 7); --7 BEZAUFLED ~DMHIES
seg _data : in STD LOGIC VECTOR(0 to 3) --4bit A FUza—F
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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-starter-kit¥fpga”® F D”dynamic_ctrl.zip”ZEBAL . D FITH D top.ucl’ 2L TTESVY,

LT AL N TEZS, Implement Design 24 7 /127Uy 7 L TLIZEW,

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,

XXX XX XX xy]
[ X X X XX XXX X

BAF IV HELNT
HEARTINET

10-19 X AF w7 kAT
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11. EDK O {EWLG

EDK 137 a2ty 00 RV T 2T 0 DY —Aa— KT AT ZVN SV TEY, Z2bh% GUI B85 T CTHEEE,
RETEDLY =TT, 2=V TS IP a7 BT DN TEE T, T, V7RI =T DL (TR0 4T
UINE GRS TEY, C SRBICLAHFEBITHIZEN TEXET, ISE OMBEZEIAA TWDHD T, FaBl &, v v
TEATHOZENTE ARENT AT VT 7 AN ZAEE D BRAM [2WNT, a7 4Falb—a 77 A VDA%
ITHZEHTEET,

SUZAKU OF 74/ M% EDK TSN TEY, SUZAKU 2272297121 EDK 24 2 22 U nir 8
oo ZZTlE—H ARy M L. SUZAKU OF 74V N2 GPIO, UART OB 3 5L 312 EDK Offiuy
FaEHHLET, AETIT EDKS.1i 2 fIL T\ E3, EDK OV o#EMIE EDK O~ L7 %522 R T2
X, EDK I A AZEO~=a T A S CVvET,

11.1. SUZAKU OT 74 JL k

)& CD-ROM >"¥suzaku¥fpga_proj¥8.1i¥sz***”(***|IRIZ) D H DJEHE T 7 A /L s2*** - xxxxxxxx. z1p” (x
TEHT H)Z =R T A AR TTEE, 22 TR O 7 414 %" Ci¥suzaku” D FiZat’™—L, 7414
D4 HI%"sz***-add_uart_gpio”|ZEH L TEEAED FT,

"C¥suzaku¥sz***-add_uart_gpio”® F D xps_proj.xmp” %z ¥ 7 /7 V7 L TRV TIIZEN,

Xilinx Platform Studio 23Z&#L, FRIZINLH ERVET, Ziuds SUZAKU OF 74 /LMW E9, SUZAKU
DT 7 4/VINE Linux 2B/ MERIZ /2> TWET,

20 SUZAKU OF 74 /VMIERZMA THEET,
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11.1.1. SZ010, SZ030 DF 7 #+J)L k

OLL @ Filters
PMM {_i {(#) Buz Interface () Ports () Addresses [%v@unneu:tinn Filters
BEE MName Buz Connection | Direction | IP Twpe IF Yerzion
L L L e microblaze | microblaze 400.a
wd opb w20 opb_ w20 110z
. &i_|mb 10 Imb_ 10 1.00.a
w@d_[mb_ 10 Imb 10 1.00.a
® epaystem_timer opb_timer 1.00k
L ed_Imb_bram_if_cntl Imb_brar_if_ cntlr 1.006
: [ @i _lmb_bram_if_ cntlr Imb_brar_if_cntlr 1.00k0
o )
sconzole_uart opb_uartlite 1.00b
s@oyatem_intc opb_intc 1.00.c
szdram_controller opb_sdram
s@aystem_memoon opb_eme
<@opb_epio_ opb_gpio EX
& led epio opb_gpio 30k
wadom 14 _multi dem_module 100.a
«@bram_block 0 bram_hlock. 100.a
wbuz_zelect_ s 0 bus_zelect = 1.00.a
Legend
O Master () Slave Master/Slave Target < Initiator () Connected () Unconnected

11-1 SZ010. SZ030 »F 74/~ (EDK)

0PB
-> OPB SDRAM < > SDRAM
o _1-LiB _1-0PB N Control ler N Flash
Dl N - - g 2 2 LANaY hE—5
° °
(] (]
BRAN ?% MicroBlaze <«» S| oBEEC |2
o _D-LWB ~_D-0PB
-t | OPB Timer
> ~| OPB UART | . Rs232¢
- o lite - i S 2N
0PB
- | Interrupt
Control ler
< - - . EBEE—FIy o
- 00w TV ko7 EY R
3. 6864NMHz - - < . 1—Y—arko—iL
- DCH 51. 6096MHz > - > OPB GPI0 -t > LED
MER
Y SDRAM

11-2 SZ010, SZ030 7 7#+/NVhD 7 ay VX
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11.1.2. SZ130 DT 7 #JL k

OLL @ Filters
PMM o & Buslterface O Ports (O Addresses
BIBYR MHame Bus Connection | Direction | IP Type IP Version
F- <@ microblaze_i microblaze 400.a
4 «»d_opb w20 opb_w20 110
L& »i_mb_10 Imb_10 100.a
5 sad_mb_ 10 Imb_10 1.00.a
F- «@zdram_contraller mch_opb_sdram  1.00.a
4] sconzole_uart opb_uartlite 1.00k
I 3 <@ayatem_timer oph_timer 100b
3 sad_|mb_bram_if_cntlr Imb_bram_if_cntle 1.006
PR i_Imb_bram_if_cntl Imb_bram_if_chtlr 1.00b0
P 3 savatem_intc opb_intc 1.00c
3 <avstem_memoon opb_emc 200.a
4 <#opb_gpio 0 opb_epio amhb
7 <@*debug_mdm opb_mdm 200.a
1 <#zpi_flazh opb_spi 1.00d
F-<@»led epio opb_gpio 30k
4 <»bram _block 0 bram_black 1.00.a
+- ~@memcon_buz_zplit util_bus_split 1.00.a
4 ~dom_14_multi dem_module 1.00.a
#- «@dcm_sdram_fb dem_module 1.00.a
¥ «<2util_ buz_split 0 util_bus_split 100.a
Legend
[OMaster () Slave = Master/Slave  Target < Initiator {0 Connected () Unconnected

11-3 SZ130 »F 74/L+(EDK)

0PB
MCH OPB
|-LMB opp [ . SORAM f—r  SORAN
 —> —> - Control ler
' > SORAM
BRAW i MicroBlaze «—>| OPBENC |e— > NI RO—5
DB  D-O0PB_
> OPB SPI lq——» SPI Flash
<«—p| OPB Timer
0PB UART | _ RS232C
> lite [ FSoo—i
OPB
<—p| Interrupt
Control ler
3. 6864MHz 51. 6096MHz
—f—> DM o
Ll <> OPBGPI0 |le—tp EHE—FSro
YIRS T Uy b
ool a—#¥—avbo—jL
<« 0PBGPI0 |e—T> o

Y  SDRAM

11-4 SZ130 T 74V b7 uy 7Y
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11.1.3.SZ310 DT 7 #JL k

0 @ Filters
P = (%) Buz Interface () Ports () Addresses ['EvannnectiDn Filters
B Mame Buz Gonnection | Direction  IP Twpe IP Yerzion
£
£
. w»opb 0 opb w20 1.10c
e | E «»plbZoph plbZopb_bridee 101.a
£
£
£
£
#- s@conzole_uart opb_uartlite 1.00k
H- s avatem_intc opb_inte 1.00c
+- s@opb_epic 0 opb_epio a0lb
+- s led_epio opb_epio a0lb
+- < tagppo itagppc_chitle 1.00b
+- wBproc_gyzreset proc_zws_peset 1.00.a
+- swbram bram _block 1.00.a
' |- sdom_18_multi dom_module 1.00.a
—|- sadom_d_multi dom_module 1.00.a
- wbuz_select v 0 buz_select v 1.00.a
|- =@ util_vector_logic 0 util_vector_logic  1.00a
Legend
[ Master () Slave Master/Slave Target < Initiator {O) Connected ) Unconnected

11-5 SZ310 »F 74/~ (EDK)

PLB
- OPB SDRAM . > SDRAM
i = Control ler i o
. o Flash
o o
|I-PLB 3 3 LANa > bO—5
PPC405 < » 3| oBEC | P e
MMU
ICACHE 16KB
DCACHE 16KB
TIMER P D-PLB |- BRAM
0PB

A

| oBumr | _ RS232¢
265. 4208MHz Il lite i rSoo—n
PLB2
e > o (e 0B
] «—p| Interrupt
: Control ler
3. 6864MHz 66. 3552MHz
> DCM > BHE—F v o8
M <> OPBGPIO0 j—> o Tyt

L > L d1—¥—arto—i
<> OPB GPI0 - > LED

v SDRAM

11-6 SZ310 F74/LrD 7y 7K
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11.2. GPIO ?)Bhn

SUZAKU OF 74/ MZ GPIO ZiBML T, BRAM O 1Y 7 by =7 |2 it LED (D1) 2 skl SE5— X4 B
muEd,

11.21.IP a7 OEM

IP =27 Z3BML %9, IP Catalog DX 7 %27V v 7L TL7ZEW, IP Catalog (2% EDK (ZB GRS TS IP 27
R —PFPREELT IP a7 O—ERRRINET, Z2DENTZN TP a7 28N BN 52N TEET,

General Purpose I0 ®HZ&H5 opb_gpio #4277 L CTA=a—%HL, Add IP Zi&IRL T7Z30,
opb_gpio 2EMEILET,

& 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

(=1

D EHR I oY EEMRPAMBERBE{  PARGimBEiERXIBRE
FE Eim B OGN

mation Area x | OLL @& Filters
Praject 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

Imb_bram_if_cntlr 1.005b
Imb_bram_if_ cntle 1.000

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)

CQutput ‘ Warnings

~-dfigETENELE

Errars

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

11-7 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

11-8 OPB M~ &|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

11-9 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 - |

[8]18 I [ Cancel

11-10 /AR OB E

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

F

 opb_epio_1 : opb_epio ¥3 01 b

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

User | System FALSE [T H
Ciommon
<@ ¢ I8 BiFChannel 1 iz Bi-directional \<FnLSE| E
Channel 2
£ AL NPUTEChannel 1 is Tput Only [FALSE v/
& BOUT DEFAUL T-Chanrel 1 Data Reset Value 000000000 |

0. TRLDEFAULT:Gharnel 1 Data Tri-state Resst Value OXEEEEEEEE |

11-11 ZOMEEELE
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System #7' %2717 [Base Address]. [High Address]iZZNZFNAE)TRL A% A S LT, [OK]|ZZV 27
LTIZEN, AEVTRLAL SUZAKU O AE)=y 7T Free LENTHHLEIAIZEIN Y TET,
(5.3 SUZAKU A€V~ 772 )

# 11-1 GPIO A€UTRL=Z

SZ010. SZ030
S7130
Base Address 0xFFFFA400 0xFOFFA400
High Address 0xFFFFASFF 0xFOFFA5FF

SZ310

F

 opb_egpio 1 : opb_epio ¥3 01 b

System #7 %277
Ky [H[]|_ Togele Mames ] [ﬁ Datashest ] [«;:3 Restore ]
Uzer (| Swstem Base Address = A /)
Addresses
OFE . BASEABDR Base Address 0xFFFFR400 |
 HiGHARRRHigh Address O0XFFFFA5EE| |
High Address = A7)

(8] 8 Cancel

11-12 AEUTRL AR E

IP =27 OFMZ DTV IEE, [Datasheet] 227V 7 L TLIZSV Y, 7 —H 2 —MR3FRRSNET,
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T2 — | ¥Y¥¥¥¥¥Y

EXNXNXEX

EEE R

EXNXNXNX

HOL Togele Mames 1i"nf Datasheet
S

11-18 5 —#> —bhDH LI

11.2.4. * )<y THER

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

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

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

DR EHLD R v RRENRBERNER G iAW i iBXIRBR
P E i EH DK
io @ Filters

IP Catalog & O Bus Iterface O PU‘S ® F\ddresses> [ Generate Addresses

[ MName Addresz e Address | High Address | Size Lock | ICache @ DCache | Bu:
= (=) =##microblaze_i
Mame Wersion Descri «»d_opb_v20

(=105 (]

Analog = <@i_lmb_10 N
B - <ord_Imb_v10 Addresses %%*ﬁ
Bus Bridee szdram_controller
Clock Gontrol ~poonsale uart
Communication High-Speed s#aystem_timer
Communication Low-Speed «»d_lmb_bram_if_chtlr
Debue <i_Imb_bram_if_cntlr
DMa& s@system_intc
=-General Purpoze IO sasystem_memoan
opb_epio <@opb_gpio_ 0
m «ardebug_mdm . o =

Tnterrupt Contral e %%U‘?‘/? %Eﬁ I:IA}JD
Memary Block i
Memary Gontraoller <»led_epio
PCI =
Peripheral Gontroller 0xFFFFA400 0xFFFFASFF 512 o drl
Processzor = e )
Reset Control [=)- «<@memcon_bus_split
Timer (=) «dem_14_multi
Litility (= serdzm_sdram_fb

(=) sutil_bus_split 0

! >

~
o

| o Svstem Assembly.. | BLOGK DIAGRAM
11-14 2BV~ iR

11.2.5. EEDEHR

IP 27 DR AN ~D R DR E 4 L £ 9, External Ports (Z8§kT 5L, FPGA ANV E 5 &2 EF T DHIEN T,

ZLAMINENE 5220 T,

Ports Zi#RL | opb_gpio_1 ®EEZUY 7 LW TLZEVY, GPIO_d_out ® Net O35 27V>27 L, nLE & A
FC i E 7)o L THEE S TLIEE N,
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19— EEnLE © Net OE5 %2V 7L, A EEIE ¥ %20y 7L, [Make Externall 25840 L . fisk% 207 UCHe

ESETIZE,

&

- - - B - -

*

Filters

Mame

~mictoblaze i
«»d_opb_+20
<&i_lmb_«10
<d_Imb_10
~»sdram_controller
w»console_uart
w»zyetem_timer
<d_Imb_bram_if_cntlr
«@i_Imb_bram_if_chtlr
eystem_intc
s zystem_memoon
<#opb_gpio 0
«»debug_mdm
<»zpi_flazh
«#led_epin
<»opb_gpio_1
IPZIMNTS Trpt
GPIO IO
GPIO in
GPID d_out
GPIO t out
GPRIO2 0
GPIOZ_in
GPIOZ d_out
GPIO2 + At

Filters

et

_ () Bus Interfa-: Bddrezses l%v Filters (Applied) “.3.‘ Add External Part

Direction | Clazs Sensitivity | Ranee IP Type

microblaz

Parts Z&ER

opb_v20
Imb_10
Imb_w10

mch_opb_
opb_uartl
opb_timer
Imb_bratm
Imb_bram
opb_intc
opb_eme
opb_gpin

opb_mdm
opb_zpi

27Uyl nLEEADL, EESED

Mo Gonnection O
Mo Gonnection I

Mo Connection 10
Mo Connection I

Mo Gonnection O
8]

Ma Cinrnestinn

opb_epia
opb_gpio
INTERRUPT LEVEL_HIGH

[0:05 GPIO WIDTH-11]

[0:6C GPID WIDTH-11]

[0:4C GPIO_WIDTH-11]

[0e6S GPIO WIDTH-11]

[0:05 GPIC WIDTH-11]

[0:4C GPIO_WIDTH-12]

[0:40 GPIO_WIDTH-11]

[N PO WINTH=1Y1

11-15 Net 4 A\ /7

_ () Bus Interface (3) Portz (O Addresses ['E;_‘Iv Filters (Applied? ”.ﬂ.ﬂ fidd External Part

Mame

+

e

+| - -

N

w»conzale_uart
~Baystem_timer
<»d_lmb_bram_if_cntlr
«2i_lmb_bram_if_cntl
@aystem_intc
@ zystem_memcon
«»opb_gpio 0
~»debuz_mdm
<»zpi_flash
~#led_epio
«»opb_epio_l
IP2INTC Irpt
GPID IO
GPID_in
GPID_d_out

et

Mo Gonnection
Mo g

Direction | Class Sensitivity | Ranee

Make External #33R L | feEIE5

INTERRUPT LEVEL_HIGH
[0:45 _GPID_WIDTH-12]
[0:05_GPID_WIDTH-13]
[0:05_GPID_ WIDTH-11]

GPIO_t_out
GPIDE_I0
GPIDE in
GPIDZ d out
GPIOZ_t_out
«a#bram_block 0

0b0000 & BOOT_JP & D
MACG INTERRUPTIM & [0
CONSOLE TH2

[0:0C GPID WIDTH-13]
[0:0C GPID WIDTH-13]
[0 _GPID WIDTH-13]
(045 _GPIO_WIDTH-1)]
(045 _GPIO_WIDTH-1)]

<2 memcon_bus_zplit
wxdom_14_multi
w#dom_zdram_fb
<autil_ bus_zplit 0

11-16 A3

R = N I

L
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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&#

11-17TE54ER
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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
TrANDBHEET, B LED(D1) 2 ST S8 57290, FPGA IZE 5EHIVY TET, NAEN 1Y ThH
nLE<0>D DI, Gk L ET, el T&7zb[Filel—[Savel 227Uy 7L RAFL TIZS WY,

% 11-2 nLE<0> v 7% A

SZ010
37030 SZ130 SZ310

nLE<0> B12 E12 Li6

ilinx Platform Studio — G:fsuzaku/sz130 - {data/xps projucf) — [xps projucf]

B Eile Edit View Project Hardware Software Device Gonfiguration Debug Simulation Window Help
AR AYPREMNMRNEEORHE iAW EE IR R
P EE Z2 A A% HEBE DTN
102 Met MEMCON DQ<7> LoC=P10 ; ~
103 Net MEMCOM DO<6s LOC=R10 ;
104 Net MEMCON_ DQ<S> Loc=Ns3
Rlalioi : 105 HNet MEMCON DQ<ds LOC=NS  :
- Project Files . 106 HNet MEMCON DO<3> LOC=PD
MHS File: xps projmhis 107 Net MEMCON DO<Z> LOC=R3 ;
* " 108 Net MEMCOM DQ<1> Loc=ve  :
UCF File: data/ps projuct 108  Het MEMCON DQ<O> LOC=Ng
! ommand File: elc/dovnioad.cmd 110 HNet MEMCON DO<1S5s LOC=R13 ;
Implementation Optians File ete/fast runtime.of 111 Met HEMCON_DQ<1Q> LOC=W13 &
Biteen Options File: etc/biteenut 112 Net MEMCON DO<13> LOC=R1Z :
- Project Options 113 Het MEMCOM DQ<1Z> LOC=T1Z ;
Device: xcis1 20Mefedzli-4 114 Het MEMCON DO<11> LOC=V1Z :
Netlist: TopLevel 115 Het MEMCON DQ<i0> LOC=N11 :
Implementation: XPG 116 Net NEMCON DQ<o: LOC=P11 ;
HDL: WHDL 117  Net MEMCON DO<8> LOC=R11 :
Sim Model BEHAVIDRAL 118 Met NMEMCON OEn<O> LOC=T14
- Reference Files 119 HNet MEMCON WEn LOC=P13 ;
Log Files 120 Het MAC INTERRUPT IN LOC=V14 ;
Report Files 121  MNet MAC CSn B LOC=A12Z :
122 Net BOOT JP LOC=F5
123 Net FFGA_RESET EN LOC=E13 ;
124 Met SDRAM FE_clk LOC=E9  :
125 MNet nLED<D> LOC=T3
126
127 Net nLE<O> LOC=E1Z :
v
< ¥
< > [@System fsse o oty e
= e =i

Tl

(Console Log)

Aizsigned Driver gpio 2.01.a for instance opbh gpio_1I

opb_gpio_1 has been added to the project

Nake instance opb_gpio_1 port GFIC d out external with net as port name

< »
Output | Warnings Errors

CAFS MUM |SCREL  Ln 127 Gol 36 | UGF )

11-18 GPIO(xps_proj.ucf)
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11.2.7. BBoot DYV —R{R&E
SUZAKU OF 74V Tix FPGA N BRAM (27 7

—Ah7 —bha—4% BBoot (Block RAM Boot) 73 Ao

TWET, 20 BBoot D HAFREL ., Hifd LED 2585 — X &BMLET,

Applications #7 %2717 L TLTZEW, Project:BBoot @ Sources ® main.c 2% 7 /L7y 7 L CRWTLEE

VY, main XOFUZEL FO— AL TTES0,

s Xilinx Platform Studio — C:/suzaku/sz130

— {C:¥¥suzaku¥sz130-add uart_epio¥code¥main.c} — [main.c]

=3

B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help =1 XN
oA A o {PRENEBNEOR RS Pl Ra W8 EX B £ &
ipp ZZ2EL AAARADHBE DONN
| a0 -~
Project | Applications P Catalog 81  int main(void]
 —— 8z ¢
Software Pro o int 4,5
|cJAdd Software Application Project. 34 unsigned int bootloader_offset:
M) Default: microblaze i boatloop 85 char key:
mnelault: microblaze_i xmdstub 86
= [#)Project: BHoot 87 LED_GPIO(LED_OFF) ;
Pracessor: microblaze | 88 bootloader offset = BOOTLOADER OFFSET SPI:;
Executable: C¥suzaku¥sz130-add_uart_epio¥BBoot¥exec 82
& Gompiler Options 50 {*(volatile unsigned long *) [OxFFFFA400)) = O: l
= Sources 51 |
Cif¥suzaku¥sz 30-add_uart_epic¥code¥mediume 9z if (is_autchoot_mode ()}
Ci¥suzaku¥sz 30-add_vart_epio¥code¥spic 93 second_bootloader (bootloader_offset):
T = 94 )
D o5
Hearers 96 myprint {("\n\rin}z"BBOOT_HANE " w" BEOOT_VERSION " (" TARGET CNJ ")imiz"):
97 myprint {"Press 's' or 'Z' for BBoot Menu.imir"):
23
200000000; i++) () ~
. NN e 7 IsReceiveEnmpty [XPAR_COMSOLE_UART EASEADIDR) )
main.c %& 7 /Dyj\/ tloader (boot loader_offset] ;
103 key = get_char () ;
104 if (key == 'z' || key == 'Z'){
108 myprint {"Please choose one of the following and hit enter.inmiz”)
106 myprint {"a: activate second stage kootloader {default]imiz"); v
< | L2
< | 3| | [mSystem Assembly_ | BLOGK DIAGRAM | [Espspro) | [ main |

—— i

int main (void)

{

int main (void)

{
unsigned int bootloader offset;
char key;

int i;

LED GPIO(LED OFF);

*kkhkkik c: l\j:f‘ﬁ & i E
Base Address 5tk 9%

=AY

AX H/?Eﬂbfl

L

(* (volatile unsigned long *) (Ox****xx*x*%))

= 0;

X/

&

11-19 ¥ LED ST oY —2a—RiE(main.c)

BINT&E/=b[Filel—[Savel 3 IRL | fRAFL TTESNY,
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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,

DB

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,

11-20 bit 7 71 /LAERK

11.29.a>74FalL—>3 Y

bit 77 A% JTAG CTar 74X a2l —a L $9, SUZAKU JP2 %> a—h&H, SUZAKU CON7 (&7
o —R7—7 V&L, LES/ISW CONG6 12 AC 77X 7% 5V 287 EIRAZFEAL TN,
A oa— R —7 L

JP2 va—h ooo o

LED [SW [R-sw 7SEG UARTICONFIG|
0000000000000000000[00 O
000000000000000000000O

(.

[l

Olglolo
O|L7.|| Lo Te

O0P R =

[

11-21 Py D/} e
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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 0-add ua EPID ode a a |
[ Eile Edit View Project Hardware Soft imNation Window Help =)&) <§
DR :amEt:w i R % e A RS R EXRRrE &
P —ZEL D .
I iR Generate System ACE File =
Project | Applications | TP Cataloe i Froeram FIaSMW“dJ
{
Platfurr!v § & int 1,9;
= Project Files ) 83 unsigned int bootloader offset:
MHS File: xps_proj.mhs a4
MSE File: xps_projmes
i s . . . .
LGF File. data/ops ol o [Device Configuration]—[Download Bitstreaml]
iMPACT Command File: etc/download.cmd a7
Implementatian Optians File: ete/fast runtime.pt - ;Z\: EE*R
Biteen Options Fils: sto/bitgsnut - L8
& Project Options -
Device: x03s1200sfg320-4 ) it (is_sucoboot meds ()] (
Netlist: TopLevel a2 second boot loader (boot loader offset);
Implementation: XPS - , = =
HDL: WHDL as
Sim Mode|: BEHAVIORAL a5 myprint {"\n\rin}z"BBOOT_HAME " v" BEOOT VERSION " (" TARGET CPU ")\m\r"):
= Reference Files =13 myprint {"Press 'z' or 'I' for BEoot Menu.\mir"j:
Loe Files a7
Report Files ag for(i = 0; i < 900000000; i++){}
99 if (XUartlite mIsReceiveEmpty|XPAR CONSOLE UART EASEADDR))
100 second boot loader [boot loader offset) ;
101
102 key = get char():
103 if (key == 'z' || key == 'Z']{
104 myprine ("Please choose one of the £ollowing and hit enter.imir");
108 myprint {"a: activate second stage bootloader (default]imiz”): v
< >
[System Assembly. | BLOCK DIAGRAM | [Bxpsproj | B) main |
TNFO:iMPACT: 2219 - Status regiscer values: -
INFO:iNPACT - D011 0111 1111 1000 0000 0000 0000 000D
INFO:ilPACT:579 — '1': Completed downloading bit file to device.
INFO:ilPACT: 580 — '1':Checking done pin ....done.
'1': Programmed successfully.
Elapsed time = 2 sec.
/4 TTT BATCH CMD : quit
Done !

-
< >
Output | Wiarnings || Errors

Download Bitstream to the FPGA GAPS [NUM [SCRL [Ln 9 Col 4 |PSF [

11-22 2> 7 4F 2l —ay

B LED (D1) 36~ 72TLXHN ?

11-23 ¥ifa LED(D1) AT

Flash (ZEZIAARTZWEGATL, "Ci¥suzaku¥sz***-add_uart_gpio¥implementation” 7 #+/L-4 NIZ
download.bit 232K E23>TWEDT, ZNAEFESTTFEN,
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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
F9, PULLUP., PULLDOWN 448 T AZENTEET,

11-24 EDK TOZ2&E " 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‘_’ fj: ﬁ—‘ﬁ—-
Mame v == IP Type IP Vet
EJPEI 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

11-25 Flat View
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11.3. UART O3B0
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 =

11-26 opb_uartlite ?iE/N
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version 2.0.2

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

11-27 OPB /N A2 H4s

= 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

11-28 Configure IP
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PUFORREIZLTLIEEN, (OF 4-3 JITNay)—LVORE &)
-UART Lite Baud Rate 115200
*Number of Data Bits in a Serial Frame 8
+Use Parity FALSE
ODD

F

Parity Type

 opb_uartlite 0 : opb uartlite ¥1 00 _b

Idzer

Swyztem

All

Frame

2 BAUTA TEART Lite Baud Rate

2 L T BiTEMumber of Data Bitz in a Seria

O USE PR TY: Uze Parity

¢ aee PAdRTrParity Type /

|| Gancel

11-29 UART
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[System]# 7 %27V 7. [Base Address]iZ 0xFFFFA600. [High Address]iZ 0OxFFFFAGFF & A L CL7Z&
W AEUTRUAE SUZAKU D AEY~w 7T Free EENTHHEZAIZEIN Y TET, (V5.3 SUZAKU AEU~v
T7BH)

7 11-3 UART AEUTFLA

SZ010. SZ030
S7130
Base Address 0xFFFFA600 0xFOFFA600
High Address 0xFFFFAGFF 0xFOFFAG6FF

SZ310

 opb_uartlite 0 : opb uartlite v1 00 b

System 2T w7 [|-|[j|_ Togele Names ] [E Datazheet ] [{‘3 Festore ]
Uzer (€ System
C D Base Address # A )
Addresses
OFB 0} BASEADGR Baze Address 0xFFFFAG00 |
0 HIGHAGDRHigh Address _ OXEFFFAGEE |
High Address # A7)
[9]4 l [ Cancel

11-30 A BV T RL A& E
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version 2.0.2

OPB #2727, [OPB Clock FrequencyliZZ vy @ 4% A 1L T, [OK]Z27V 7L TLESW,

i

# 11-4 OPB Clock Frequency

SZ010. SZ030
S7130 S7310
OPB Clock Frequency 51609600Hz 66355200Hz

% opb_uartlite 0 : opb uartlite ¥1 00 b

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

Uzer | System

Addrezzes
@ & OFE DI THOPE Data Bus Width

¢ 58 ARIGTHOFE Addrezs Bus

32

a2

Width
0 CLR FREROFE Clock Frequency ' 516!]96!]0*{2 35
\ _/

a

oy JE AN T)
a4 Cancel

==

11-31 77 BIRE D% 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

11-32 AV~ 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

11-33 5 5D EF
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version 2.0.2

11.36. EVT7H1M1 >
Project #7 %7V L, UCF 77 A NVERE, 27 2 A BIIL , ARAFLTLIEEN,

# 11-5

nLEO ©> 7 ¥ A

SZ010
SZ030

SZ130

SZ310

CONSOLE_RX2

B4

M3

F13

CONSOLE_TX2

A3

Me6

E13

% Platform Stu suzaku/s2130

— {data/xps projuct) - [xps projuctx]

D&EL i\
Ex

Applications

= Project Files

[Fl=t=m =)

[3 Eile Edit Miew Project Hardware Software Device Configuration Debug
et ma RN BIBE
CEZIARARDNTE DN

IP Catalog

MHS File: xps_projmhs

Biteen Options F
= Project Options

Metlist: Toplevel
HOL WHDL
= Reference Files

Log Files
Report Files

Done !

<
Output | Warnings

< LIGF File: data/xps_projuct >
iM ommand File: etc/download.cmd

Implementation Options File: ete/fast runtime.opt

ile: etc/biteenut

Device: xc3s1200eie320-4
Implementation: ¥P3

Sim Model BEHAWIORAL

'1': Programmed successfully.
Elapsed time = 2 =ec.
/4 %% BATCH CHD : guit

Errors

Simulation Window Help

B R :@ecl B - @X:BRr

103 Net MENCON DO<6> LOC=R10 ; -

104 Net NEMCON _DO<S5> LoCc=n9

105 Het NEMCON _DO<4> LOC=N9

106 MNet NEMCON DO<3> LoCc=p9

107  Net NEMCON DO<Z> LOC=R9

108 Net NEMCON _DO<1> LoCc=va ;

109  Net NEMCON_ DO<0> LOC=NS

110 Net HEMCON_DQ<15> LOC=R13

111 Net HEMCON _DQ<14> LOC=V13

liz Net MENCON DO<13> LOC=R1Z

113 Net MENCON DO<12> LoCc=Tlz

114 Net HEMCON _DQ<1l> LoCc=vl1z ;

115 Net NEMCON_DQ<10> LOC=N11

116 Net NEMCON_DO<9> LoC=Pll

117  Net NEMCON_DO<S> LOC=R11l

118 Net HEMCON_OEn<O> LoC=T14 ;

119 Net HNEMCON_WEn LOC=P1l3

120 HNet NAC INTERRUPT IN LOoC=v14 ;

121 Net IMAC_CSn LoC=4lz ;

lzz Net EBOOT JP LOC=F5 o Sy =

123 Met FPGL_RESET EN LOC=E13 ; E V?“H‘/I)VJE EE

124 Net SDRANM FE_clk LOC=E9

125 MHNet nLED<O> LoC=T3

126

127 Net nLE<O> LOC=ElZ

128 Net CONSOLE_REZ LoC=I3

129 Net CONSOLE_TEZ LoCc=HN& 2

< b3

[TSystem Assembly.. BLOGK DIAGRAM @ XpE_proj main
~
v

¥

izzigned Driver uwartlite 1.01.a for instance opb_uartlite_0O
oph_uartlite 0 has been added to the project
Nake instance opb_uartlite 0 port RX external with net as port name
Nake instance opbh_uartlite 0 port TX external with net as port name

CAPS [NUM [SCRL | Ln 128 Gol 36 | USF 7%

11-34 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
BV DAY REA RIEOR BE S BeARg e EE BR £z
CLEL ARRARDHMBES ODOONR
79 ~
80  int main(void) |
° 81 ¢
Software Projects 8z intoi,3:
[cJAdd Software Application Project. 33 unsigned int hootloader offset:
MhiDetoult: microblazs: i bootloop 24 char key: -
mnelault: microhlaze_i_xmdstub 85
= [¥1Project: BBoot a6 LED_GPIO(LED_OFF);
Processor: microblaze_i a7 bootloader offset = BOOTLOADER OFFSET SPI;
Executable: G¥suzakuész1 30-add uart gpio¥BBoot¥execy | 88
@ Gompiler Options a9 Llzodabdle unsioned lono sl OzFEFERAONLL = 0.
= Sources 20
Cifbsuzakuibs] 30-add uart_spickeode¥mediume 51 whilej1]{
C#¥suzal¥sz] 30-add viart_gpio¥oade¥spic 5z while (XUartLite_wIsReceiveEmpty (OxFFFFAS00) ) ;
C " : 93 XUartLite SendByte (OxFFFFA600, (¥uints)XUartlite_RecvEyte {OxFFFFA600))
04 p D 54 ¥
Headers 95
26 if (is_autochoot_wmode()) {
a7 second_bootloader (boot loader_offset);
28 ¥ L
a9
100 mypring (" ni e r"EBOOT_MANE " w" BEOOT_VERSION " (" TARGEY CFU ")imhr"j:
101 myprint ("Press 'z' or 'Z' for BEoot Memu.hmhr"):
102
103 for(i = 0: i < 900000000: i+ &}
104 if (RUartLite_mIsReceiveEmpty (XPAR_CONSOLE_UART_EASEADDR) )
105 second_bootloader {boot loader offset);
1na &
< | 2
< 2| [mSvstem fissembly.. | BLOCK DIAGRAM | 2] =ps proj | B main ‘
-

L

int main (void)

{

int main(void)

{
unsigned int bootloader offset;
char key;
int i

LED_GPIO(LED OFF); Tk I 3RIFERELT
Base Address #7395

(* (volatile unsigned long *) (Ox******%%)) = (; ‘//

while (1) {
while (XUartLite mIsReceiveEmpty (Ox*****xx%)) ;
XUartLite SendByte (Ox******** (Xuint8)XUartLite RecvByte (Ox****x*%x)) ;

11-35 %315V — A= —NKiBM(main.c)
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11.38.bit 77 ILDERK. A>T« FXalL—S3a Y

Update Bitstream 227U > 7L TLIZSW, =7 =220 AUT Ry NIAND A k| BLiE BT 40, bit 77 A
IVHBERREIVET, bit 7 7 A /L% download.bit &V )4 Rif
T’C¥suzaku¥sz***-add_uart_gpio¥implementation”” 4+ /L% (2 H 3k EARVFET,

— (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) {

11-36 bit 7 7 A L DIER

/)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

Pz ot | [

T I —T VB

+
O 0O000000000000000000
0000000000000000000O0O0O
LED | SW | R-SW 7SEG UARTJCONFIG
0ODOOOO0OD0000000000COO[00O
©OD0000O000ODOOOOOOCOCOCOOOO —

(-

EERUZEC PN
SRR
—]

= [0 [0 @ 3¢ G

fon

11-37 Vv 7 \OFR 5
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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) {

11-38 bit 77 /L DYERL
F— R —=RNBAIN S FEFTHIAATZEN,
GOM1 VT adeefghl_]k' °
F| etup  Control il
abcdefehi ik ) V ~
RELEXFEEDOEEREE ﬂ
abedefghijk - -

BT TV T
nnnnnu.
s en

T T T T

0000000000000 0
(XX XXXY XXX YY)

11-39 U7 ViE e EERER

ol
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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,

SECH-TEEE OPBA B —Tz—R Uik e =2 == B 4EIP2 7 £SUZAKUD BBoot(= Y—Ra— FETIS O

< eavepmLiame | | 2 e i
CERS RN 123 N e | FoAn ST ) EEMTE N wREsy

12-1 Aoy k=T ~DEDY

f+)E CD-ROM D”¥suzaku¥fpga_proj¥8.11¥sz***” D H DJEHMET 74 /L 7sz***-xxxxxxxx.zip” (13, x 1%

HHH)ZN—RT A AZIZRBL TLIEE, ZZTIEEHEZ O 7 42 %27 Ci¥suzaku” D FiZat— L CIEE 4
wiﬁ«o

"Cr¥suzaku¥sz***-xxxxxxxx D H D xps_proj.xmp’ &% 7 L7V L CRIWTL &0,
Xilinx Platform Studio 23 &)L, SUZAKU OF 7 4/LV 3B E £,

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

si100u_core. vhd

CPUIcA—A21Ja—FRA Y

FDIEHR%E XS (code) P O—4&1Y)a— KX/ vyFDAHA (nCODE)
< < <
CPUISHR L RS >R A ‘
@1%§;$§L;§+69 (/sw) 7 Pt HLREVRAYFDOAA (nSW)
< < <
CPUM 5 iﬁ_@.LEDG)JILEik,'ﬁ'JiT
O UTERERIS HELED ~ SELEDIHA (nLE)
- »- JIE 2R 2T 1> >
le_seq_blink
hoos
slot_counter
v
7% * > LLED
FA4FS v o mLT X

dynamic_ctr| 7T A ﬁ I;LED(D
CPUM S &5 A MEDETE . Ly Hﬁ’?é"ﬁ” (nSEL)
=25 |l

inl, in2, in3
(seein', see_in2 seg_1n9) oV [7esxorm 7425 4> PLEDIZBE A (SE6)
»- o O¥FETI—K >
P- o seg7_decorder

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

SUZAKU Ti37rvy7 3.6864MHz Z DCM Tilif5 (2L TV &9, SZ010, SZ030, SZ130 TiZ7my 73
51.6096MHz, SZ310 Tl¥ 66.3552MHz (272> CWET, AT Z DYy Mitk4bit #1°L 23bit IZLE T,
sil00u_core.vhd % _EAZREE L T4 £ TIE- 7201, slot_counter, le_seq_blink, seg7_decorder.
dynamic_ctrl FIEEZ MO L £,

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 si100u core is

generic (

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

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

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

-- External

SEG : out STD LOGIC VECTOR(0 to 7); --7 &7 LEDIZX AT Iv7 AT Tzt
nSEL : out STD LOGIC VECTOR(0 to 2); --7&Z LEDIZELZ %))
nLE : out STD LOGIC VECTOR(0 to 3); --H.fa LED IZJERSATAH )
nSW : in STD LOGIC VECTOR(0 to 2); --#LARZZAAyF & ANT]
nCODE : in STD LOGIC VECTOR(0 to 3); --R—XUa—KRAAfvF% AT

-- Register Write

seg inl : in STD LOGIC VECTOR(0 to 3); —--CPULEZAVMEDORELZTD
seg_in2 : in STD LOGIC VECTOR(O to 3); —--CPUMNLEZAVMEDREZTD
seg in3 : in STD LOGIC VECTOR(0 to 3); —--CPULEZAVMEDORELZITD

le trig : in STD LOGIC; --CPUZHHE LED DINERSATORNIE ZOREELZTD

-- Register Read
sw : out STD LOGIC VECTOR(0 to 2); --CPUIZHLARZL ALy FOIFHAEED
code : out STD LOGIC VECTOR(0 to 3); --CPUICH—XUa—RA[fvFDOIEHRELD
intr : out STD LOGIC --AVL XD NEENAGZI M—TIZED
)

end sil00u_core;

architecture IMP of sil00u core is
signal count : STD LOGIC VECTOR(0O 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
)
Port (
SYS CLK : in STD LOGIC; --ZuvZ{5%
SYS RST : in STD LOGIC; --UkvME+H
count : out STD LOGIC VECTOR(0 to C CNT WIDTH-1) --AU #fl

);
end component;
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component le seq blink

Port (
SYS CLK: in STD LOGIC; --ZBvZ{g%5
SYS RST : in STD LOGIC; --UkyME%&
le : out STD LOGIC VECTOR(0 to 3); --Hifa LED HHEH

le timing : in STD LOGIC --#AIL7{E%
);
end component;

component dynamic ctrl

Port (
SYS CLK : in STD LOGIC; --ZuvZ{F%
SYS RST : in STD LOGIC; --UtvME%5
nSEL : out STD LOGIC VECTOR(0 to 2); --7 BZAUFLED BLI/ME 5 (AGmEL
seg7 timing : in STD LOGIC; --7 BV XAILT(E%H
seg inl : in STD LOGIC VECTOR(0 to 3); --7 EZ AN LEDL OfE
seg_in2 : in STD LOGIC VECTOR(0 to 3); --7 B/ Ak LED2 Dfi
seg in3 : in STD LOGIC VECTOR(0 to 3); --7 EZANLED3 DOfi
seg data : out STD LOGIC VECTOR(0 to 3) --4 EwhAFJza—K

)7

end component;

component seg’/ decorder
Port (

SEG : out STD LOGIC VECTOR(0 to 7); --7 BZ AN LED ~DHAER
seg data : in STD LOGIC VECTOR(0 to 3) --4EvkAFUa—F
)

end component;

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

) ;

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

)7

dynamic _ctrl 0 : dynamic ctrl
Port map (
SYS CLK => SYS CILK,
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

seg’7 decorder 0O : seg’/ decorder
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Port map (
SEG => SEG,
seg data => seg data
):

le t <= le and "1111" when le trig = 'l' else "0000"; --RUM(EHH3" 17 ORHNER LT
nLE <= not le t; --SMBICHT)

sw <= not nSW; --iEimBIZLTCATJ

code <= not nCODE; --IEm#liZLTAM)

intr <= count (4); --AUHXOHNEEAHI L IT—TIZ25D

end IMP;

SUZAKU OF 74/ MZBAEIP a7 &BMLEY,

@ SZ010. SZ030 DA

0PB
- OPB SDRAM - > SORAM
o 1B ~_1-0PB _ Control ler _ Flash
o - w - i 2 2 LANa Y hE—5
2 2
[3 []
BRAN ?Bﬁ MicroBlaze <« S| oEEC |
o P D-LMB . P D-0PB _
- | OPB Timer
L o OPB UART P o RS232C
i o lite o i S VDA
R
[ /Oﬂ 0BP SILOOU -t | OPB
-t »1 Interrupt
Control ler
o e <l - — - E@J:E_ (NP2 VA
Tl_ﬁny‘ygagﬁ - > O0PBGPIO |« > S kT b
3. 6864MHz - - - . a1—#%—artrOo—
> DCH 51. 6096MHz - « | OPB GPIO -t > LED
RED
Y SDRAM

12-3 SZ010, SZ030 OF 7 4/LMZAfE IP 27800
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@ SZ130 DL

a—4
1/0

0PB
MCH OPB
< SDRAM -t >
|-LMB 1-0PB Control ler _
BRAM EISBIS: MicroBlaze <¢—p| OPB EMC  |—
- D-LMB o - D-0PB _
<« o [T
-<¢—p| OPB Timer
OBP SILOOU » OPB UART
— lite ¢
0PB
A—FOCy Y g [ Interrupt
Control ler
3. 6864MHz . 51. 6096MHz
> < OPB GPIO - -
RER
DCM <«—>| OPBGPIO | >
Y SDRAM
12-4 SZ130 7 7 A4/VNMZEEIP a7 BN

SDRAM

SDRAM

= LAND > ho—3

SPI Flash

RS232C
[

BHE-—FOron
VI2b+kozT7YtEY b

1—#—arkOo—)L
LED
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@ SZ310 DL

= SDRAM

Flash
LANo> bB—5

RS232C

k52—

Y

BEE—FOy X
VI2bkoz7)Ey b

a—H¥—avko—j

Y

PLB
P OPB SDRAM -
h o Control ler i
S S
_I-PLB 3 3
PPC405 < > 3| oBENC | P e
MMU
ICACHE 16KB
DCACHE 16KB
ULL=E _D-PLB | > BRAM
OPB
A
| opB UART
265. 4208MHz > lite
PLB2
e > o | OB
Y «—p| Interrupt
1—HaSws Control ler
3. 6864MHz 66. 3552MHz R
E E——— DCM >
N <«—»| O0PB GPIO
0BP SIL0OU
<«—»| OPB GPIO
y  SORAM G 1—%
1/0
12-5 SZ310 OF 7 4/VNMZHAE IP 27 %18

LED
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122. 94— FKZFE->-TOPBA V4 —DJx1—RXR%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

[Hardware]—[Create or Import Peripheral---1% 27V 2

DR E&

E=R=Rnl=)

Praject

@ Filters

= © Bus Interface O Parts (O Addresses | Eje Connection Filters

Platform % Clean Natlist Name ) ) IP. Tvpe 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
UGF File: datarsps profTeT = —— @d_Imb 10 Imb 10 100
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 |

12-6 Create and Import Peripheral Wizard OiEEidO 4

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

) l\h.

&‘“
V<

QOPB IPIF Specification for master/zlave peripherals

FLE IPIF Specification for slawe anly peripherals

PLE IPIF Specification for master/slave peripherals

Cancel

12-7 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

12-8 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¥sz***-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]

12-9 a7 OARGRTOFEE
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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.

A

< Back g Mext = 3 Cancel

12-10 =7 DA Hi

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

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 )

% 12-11 7S ADEN
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OPB Services TH—EZZZIRL £9°, IPIF [ZIZT7RLADTFTa—R AR 8 O BB HE 2N T,
N7 2TV OVERE RIBICHEISAL T 24 7 > a ORERENME > TWET, BIRL72 - —E RISV T, OPB
ARYT 2T NT T L — RNV ERESET,

A a1 Z[User logic interrupt support]. [User logic S/W register support] 28R L, [Next]Z 27Uy 7L T2
SV, BVIABDAL—Y =TT L —h VI T =T TV EAAREL PAE N ERSNS 2 —HF—TF T L—RaBN
SNET,

reate Peripheral — IPIF Services

IPIF Services
Indicate the IPIF services required by vour peripheral

Your peripharal will be connected to the OFE bus through the OFE IP interface TPIF) module. Besides standard
functions like address decoding, this module alzo offers other commonly used services. Using these services
may significantly simplify the implementation of your peripheral.

[]:5/'W reset and module information reeister (RST./MIR) :

[] Burst transaction support

[ DM
] FIFO

zer logic interrupt support
ser logic 3/ reeister suppart

aibo 1esn

|| User logic mazter support

[] User loeic address range suppart

sng |essydusy diys-ugy

P

< Back S Mesxt > ? Cancel
12-12 7> 7L —hBN

EIAB DR EELET, [Use Device ISC(interrupt source controller) DF = 7R 7 %133,
Interrupt capture mode % [Rising Edge Detect]|Z5% EL C. [Next]Z 27U/ L T F&EU,

Greate Peripheral — Interrupt Service

Interrupt Service
Configure interrupt handline.

The intetrupt handling service in the IPIF provides a mechanizm for generating one interrupt signal from multiple
interrupt signalzs generated in the uzer-logic and by the other services available in the IPIF.

IPIF T e Device ISC (interrupt source controller)
Uze Device ISC Priority Encoder service

Number of interrupts gererated by uzer-logic:

Tierrupt capture mode

The IP ISC Status Reeister will sample the IP Interrupt input A
at the rizing edge of each bus clock pulze. A one bus clock
delayed sample will also be maintained. The new zample and
the delaved sample will be compared. If the new zample is
logic high and the old zample iz logic low fa rizing edee
event), the [P Interrupt Status Reeister will latch and hold a
logic 1" for the interrupt bit pozition. Once latched, the bit of
the [P Interrupt Status Register corresponding to the input
interrupt pozition will =tav high until the User Application hd

< Back i Mext > ) Ciancel

12-13 Interrupt % €
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VING =TT I RARBEL VAL FAX(NA I N=T T =R U= FTNVT—R) ZfRELET,
[Number of software accessible resiters]% 6 |{ZL. [Data width of each register]% 8bit (2L . [Next]Z 2V

v 7L TLIZEN,

IPIC =

L

AxX &

reate Peripheral — User 5/%W Register

User S/W Reeister
Configure the software acceszsible registers in wour peripheral.

The =zoftware accessible registers will be implemented in the uszer-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 regizters.

Mumber of software acceszible registers:

Data width of each register: bit

Mote

Selecting & data width that iz less than the tareet bus width (320 will result in more resource usaege due to
byte steering logic.

(o e

X 12-14 L RFEE R ANEIR E

LE7, TTIZWL2D ON 12725 TWET M, IPIF Services ~X— THE LM% HE

NADIZHERLDICH B CF v Z7E N CWET, 2O FE[Next] 227U v 7L TLIEE W,

reate Peripheral — IP Interconnect (PIG)

IP Interconnect {IPIG)
Select the interface between the logic to be implemented in vour peripheral and the IPIF,

Your peripheral iz conhected to the buz throueh a suitable IPIF madule. Your peripheral interfaces to the IPIF
through a set of sienals called the IP interconnect (IPIC) interface. Some of the ports are always present. Yau
canh chooze to include the others bazed on the functionality required by wour peripheral

Mote: all IPIG ports are active high.

OPB or PLB bus O IP2Bus Gk ~| - Port description
Buz2IP Clk b
Bus21P_Reset

I [ Bus2IP Freeze

IP2Bus_IntrEvent

[ Bus?IP_Addr

Bus2IF_Data B
Buz2IP_EE

[ Bu=Z?IP_Burst

[ Bus2IP_RMW

O Eus?IF CS

O Buz2IP CE w

Restore Defaults

’ < Back q Hext>) [ Cancel

12-15IPIC &% &

AL TIA
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ZIZHEONICT AL, HAZ LY 7 BIUOMEED S a2l —  a  AEH TR — 7 7 AV B AR TEET S,
AENIEWER A, 2D FE[Next] #2707 L TLIEE N,

reate Peripheral - {OPTIONAL) Peripheral Simulation Support

{OPTIONAL} Peripheral Simulation Support

Generate optional files for simulation uzing Bus Functional Models (BFM)

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

Gt L : |:| Generate BFM simulation platform for ModelSim- SE
O.E'BD { " ior ModelSim-PE
chy . .
o OFB Device (slave) +——+ oo Thiz feature requires that vou have accepted the
= aszociated [BM licenze agreement and installed the
gymeh T BFM toclkit. The link below shows how:
Monitor =t
BFt Toolkit Installation Ihetructions
ymch|
myip_th
Arbitrary =
e, CEMYEL 8 st
stmuiate ({8 1P §:
ugar e -
e
| Gl |
BFM Synch Bus

A
[ < Back ([ Mext > ) I Cancel

e ———

X 12-16 ViR —b7 7 A VA R

TRD2o%F v 7L, [Next]Z 27V 7L TIEEU,
VINT 2T A B —T 2= ADA L TIVA T —a NG THYR— T 740 RXUT 2TV DORTA e AT
VAT DI DY TR T 2T RIANT T — 7 7 ANVB LR TANT AL 7 RS RDMERR S IVET,

reate Peripheral — {OPTIONAL) Peripheral Implementation Support

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

Upon completion, thiz tool will create synthesizable HOL files that implement the IPIF services wou requested A
=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.

IPIF (VHD ) 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

X 12-17 A7 ariRiE
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PL BT T 7, [FinishlZ 27Uy 7 L TLIZEY,

Gongratulations!

When vou click Finish, HDL files reprezenting wour peripheral will be

generated. You will have to implement the functionality of vour peripheral
in the stub 'user_logic’ template file.

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

Thank you for using Create and Import Peripheral 3
Wizard! Please find your peripheral hardware
tenplates under C:

Yauzakuh suzaku-20060626%pooreatoph_2il00_wl 00 a
atil peripheral softmware templates under C:

Youzaku' suzaku-zZ0060626 N drivershopb_2i100_wl_00_a
respectively.

P —
[ <Back ([ Finish ) [ cancel

T~y

12-18#&T

“C¥suzaku¥sz***-xxxxxxxx¥pcores’ D FZHEa 7T OenH K EBAVET,
HERSNTZT7 7 AN DT AL 7 RIRERIILL T DLV E T,

IJrLE REE FJTW BRLADE =D AT o

O - Q ¥ Pu= |H?.“. T8 ‘ il
FELAD |Lﬁ C¥suzaku¥sz130-2006071 #¥poores¥opb_sil00u_v1_00_a¥hdlgvhd| V| 12
A £ HAA FEER
= |55 suzaku - 20 KB MTI vhdl
= [ =2130-20060714 ] 12 KB MTI vhdl
I _ps
|=) BBaot
£ blkdiaeram
=) code
) data
|5 drivers
) et
£ bl
I5) implementation
I5) microblaze_i
pCores 3
= () opb_sil00u_v1 00 5
=) data
I3 devl
= 5 hdl
D vhdl

=
I5) report
1) synthesis

v £ >

12-19 7 #/VE AL
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123. OPB A V4 —Jxz—R a7 z#EkEL,. BEIPI7ZE2R LTS

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

IPa7
opb_si 100u SE6
d ") nSEL
nLE of . .
opb_si100u. vhd LA L LS
O|LL|[Lo|| Lo
nSW
ncolE | @ —
o[0)[0] [0) [3¢
E
o user_logic. vhd
S
seg_inl
. sW
seg_in2 code
seg_in3
le_trig
[ si100u_core. vhd ]
- J

12-20 sil00u_core & #5#50

“C¥suzaku¥sz***-xxxxxxxx¥pcores¥opb_sil00u_v1_00_a¥hdl¥vhdl”(Z sil0OOu_core.vhd,
slot_counter.vhd, dynamic_ctrl.vhd, seg7_decorder.vhd. le_seq_blink.vhd 22t —L TL/ZXWY,
FELAL | G#suzaku¥sz] 30-2006071 4%pcorestopb =ild0u_v1_00_a¥hdivhdl ha a Eh

+ ) microblaze._i

=l | pcores

) data
+ () devl
= 5 hdl

) projnay

+ ) implementation

= 15 opb_sil00u_1_00_a

2 [ whdl

12-21 a7 Zar’—

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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B user_logic.vhd

user_logic.vhd B TLZEW, HEVER SNz —RE2REL QO EFE T, user_logic & BATMEEEL T,
sil00u_core [FIEZFEFONH TV —Aa—RZBIMLET, V—A2—RZBINT5L2AI21F, KIK--USER xxx
added here ETAVIN ADTWVADT, HENZILTTZEWY,

5l 12-2 sil00u (user_logic.vhd)

il
-— 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 --—-——7—-—————————————

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 1= 8;
C_NUM CE : integer 1= 6
C IP INTR NUM : integer =1

-— 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);
intr : out STD_LOGIC;

-— 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;
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Bus2IP Reset
Bus2IP Data
Bus2IP BE
Bus2IP RACE
Bus2IP WrCE
IP2Bus Data
IP2Bus_Ack
IP2Bus Retry
IP2Bus Error
IP2Bus_ToutSup

in std logic;

in std logic vector (0 to C_DWIDTH-1);
in std logic vector (0 to C _DWIDTH/8-1);
in std logic vector(0 to C _NUM CE-1);
in std logic vector(0 to C _NUM CE-1);
out std logic vector (0 to C _DWIDTH-1);

out std logic;
out std logic;
out std logic;
out std logic

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

) ;

end entity user logic;

architecture IMP of user logic is

signal slv_reg_r4
signal slv_reg r5

std _logic vector (0 to C_DWIDTH-1);
std logic vector (0 to C_DWIDTH-1);

signal slv_reg0
signal slv_regl
signal slv reg2
signal slv reg3
signal slv reg4
signal slv_regb5

signal slv_reg write select
signal slv reg read select

signal slv_ipZ2bus data
signal slv read ack
signal slv_write ack

signal interrupt

begin

std logic vector(
std logic vector(
std logic vector (
std logic vector (
std logic vector (
std logic vector(
std logic vector(
std logic vector (
std logic vector(
std logic;

std logic;

std logic vector (0

(g;IOOu_core_O
PORT MAP (

-- External
SEG => SEG,
nSEL => nSEL,
nLE => nLE,
nSW => nSW,
nCODE => nCODE,

-- Register Write

SYS CLK => Bus2IP Clk,
SYS_RST => Bus2IP Reset,

entity opb_si100u_v1_00_a.silOOu_core“\

seg_inl =>

le_trig =>

\_

seg_in2 => slv_regl(4 to 7),
seg_in3 => slv_reg2(4 to 7),

slv_reg0(4 to 7),

slv_reg3(7),

to
to
to
to
to
to
to
to
to

to

’

C_DWIDTH-1)

C_DWIDTH-1);

C_DWIDTH-1);
)
)
)

’

C DWIDTH-1
C_DWIDTH-1
C DWIDTH-1
5);
5);
C DWIDTH-1);

’

’

C_IP INTR NUM-1);
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-- Register Read
sw => slv_reg r4(5 to 7),
code => slv_reg r5(4 to 7),
intr => interrupt(0)

)7

i

slv_reg write select <= Bus2IP WrCE(0 to 5);
slv_reg read select <= Bus2IP RdACE(0 to 5);

slv_write ack <= Bus2IP WrCE(0) or Bus2IP WrCE(l) or Bus2IP WrCE(2)
or Bus2IP WrCE(3) or Bus2IP WrCE(4) or Bus2IP WrCE(5);

slv_read ack <= Bus2IP RACE(0) or Bus2IP RdCE (1) or Bus2IP RACE (2)

or Bus2IP RACE (3) or Bus2IP RACE(4) or Bus2IP RdCE(5);

-- implement slave model register(s)
SLAVE REG WRITE PROC : process( Bus2IP Clk ) is
begin

if Bus2IP Clk'event and Bus2IP Clk = 'l' then
if Bus2IP Reset = 'l' then
slv_reg0 <= (others => "'
slv_regl <= (others => "'
slv_reg2 <= (others => "'
slv_reg3 <= (others => "'
slv_reg4 <= (others => "'
slv_reg5 <= (others => "'
else
case slv_reg write select is
when "100000" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg0 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "010000" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_regl (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end if;
end loop;
when "001000" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg2(byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
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) = 'l1' ) then
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slv_reg4 (byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end 1if;
end loop;
when "000001" =>
for byte index in 0 to (C_DWIDTH/8)-1 loop
if ( Bus2IP BE(byte index) = 'l1' ) then
slv_reg5(byte index*8 to byte index*8+7)
<= Bus2IP Data(byte index*8 to byte index*8+7);
end if;
end loop;
when others => null;
end case;
end if;
end if;

end process SLAVE REG WRITE PROC;

-- implement slave model register read mux

-- SLAVE REG _READ PROC : process( slv_reg read select, slv_reg0,

-- slv_regl, slv_reg2, slv_reg3, slv_reg4, slv_reg5 ) is

SLAVE REG_READ PROC : process( slv_reg read_select, slv_reg0, slv_regl,
slv_reg2, slv_reg3, slv_reg r4, slv_reg r5 ) is

begin

case slv _reg read select is
when "100000" => slv_ip2bus_data <= slv_reg0;
when "010000" => slv_ip2bus_data <= slv_regl;
when "001000" => slv_ip2bus_data <= slv_reg2;
when "000100" => slv_ip2bus_data <= slv_reg3;

-- when "000010" => slv_ip2bus_data <= slv_reg4;
-- when "000001" => slv_ip2bus_data <= slv_reg5;
when "000010" => slv_ip2bus_data <= slv_reg r4;
when "000001" => slv_ip2bus_data <= slv_reg_ r5;

when others => slv_ip2bus_data <= (others => '0'");
end case;

end process SLAVE REG READ PROC;

-- Example code to generate user logic interrupts

-— Note:

-- The example code presented here is to show you one way of generating
-- interrupts from the user logic. This code snippet infers a counter

-- and generate the interrupts whenever the counter rollover (the counter
-- will rollover ~21 sec @50Mhz) .

-- ] INTR_PROC : process( Bus2IP Clk ) is

-- constant COUNT _SIZE : integer := 30;

- constant ALL_ ONES : std_logic_vector (0 to COUNT_SIZE-1) := (others => 'l1l');
-— variable counter : std_logic_vector (0 to COUNT_SIZE-1) ;

-- | begin

-- if ( Bus2IP_Clk'event and Bus2IP Clk = 'l' ) then
-— if ( Bus2IP Reset = 'l' ) then
-— counter := (others => '0');
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- interrupt <= (others => '0');
-— else

- counter := counter + 1;

- if ( counter = ALL ONES ) then
-- interrupt <= (others => '1"');
- else

-— interrupt <= (others => '0');
-- end if;

- end if;

- end if;

-- | end process INTR PROC;

IP2Bus_ IntrEvent <= interrupt;

IP2Bus Data <= slv_ipZbus_ 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
opb_silOOu.vhd Z BV CTL7Z&W, BEVAE SV —R2fREL TV &EE T, opb_siloOu & BN EL T,
user_logic [FIEEZFFONH§ 2 — R A 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 s1i100u is
generic B
(
—— i
)i
port

(
-—- ADD USER PORTS BELOW THIS LINE ---———7=-——————————

SEG : out STD LOGIC_VECTOR(0 to 7); --7 EZ AN LED ~OHIES
nSEL: out STD_LOGIC_VECTOR(O to 2); --7 &7 AhLED EL/MES

nlLE : out STD_LOGIC VECTOR(O to 3); --Hf& LED ~DHIEF

nSW : in STD_LOGIC_VECTOR(0 to 2); --fILRFLVASvFHhoDAINEE
nCODE : in STD_LOGIC_VECTOR(0 to 3); --R—ZUa—R2AAuFHhbLDATIES

-— 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/8-1);
OPB_DBus : in std logic vector (0 to C OPB DWIDTH-1);
OPB_RNW : in std logic;

OPB_select : in std logic;

OPB_seqgAddr : in std logic;

IP2INTC Irpt : out std logic
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-- DO NOT EDIT ABOVE THIS LINE —--—=---—=--———-——--——-
) ;
attribute SIGIS : string;

attribute SIGIS of OPB Clk : signal is "C1lk";
attribute SIGIS of OPB Rst : signal is "Rst";
attribute SIGIS of IP2INTC Irpt : signal is "INTR LEVEL HIGH";

end entity opb sil00u;

architecture IMP of opb sil00u is
-t
begin

OPB _IPIF I : entity opb ipif v3 01 c.opb ipif
generic map
(
Pl
)
port map

USER LOGIC I : entity opb sil0OOu 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 => 1iBus2IP 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
“C¥suzaku¥sz***-xxxxxxxx¥pcores¥opb_sil00u_v1_00_a¥data”Z B TL7EE0,

FELAD! 5 C¥suzakutzz1 30-2006071 4¥poores¥opb_sil0du_v1 00 a¥data - ' an
JHH 5 [

= ) suzaku
= | =2130-20060714
5 _xp=
) BBoot
() blkdizeram
[5) code
() data
() drivers
) et
= hdl
[ implementation
(=) microblaze_i
[= [ pcores
[= I opb_sil00u_1_00_a
=] oata
= devl
= 15 hdl
(= whdl
() projnay
() report
() synthesis o € >

of
|] opb_=il00u_+2 1 0mpd
| opb_gil00u_»2 1 0pao

12-22 7 VAL

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 Z#EL £7, pao(Peripheral Analyze Order)” 7 A /LiF~_N 7 =7 /L DL 3o )L
(HERR B L2 —ra ) T HDL 77 AV e ZEOfRITIEZ R EL £,
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LT O3 % —F FITBEMLTTZE0,

#] 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. BYEIP 37 D3EM

EDK ([ZHEa7 BMERSN T2 52525729, [Project]—[Rescan User Repositories] #2771 TL72X

Wy,

o o
[ Eile Edit Vi Hardware Software Dewice
i0 P E [l Project Options

iEm B 3 X .0 Generate and View Block Diagram
i Generate and View Design Report
Project ARplicati
B

Platform Launch EDK Shell..

=-Project Files
MHS File: xps
MSS: File: xp 2 CIE S
UUGF File: dat [x] Terminate Runnine Process
IMPACT Gom

Implementatic R
Bitaen Optior 42 Import from Project Naviestor

ustomize Buttons.

Bt Export to Project Navieator

= Project Options
Device: xc3s1200efg320-4
Netlist: Taplevel
Implementation: XPS
HDL: WHDL
Sim Model BEHAMIORAL
= Reference Files
Log Files
Report Files

b e m
fieuration Debue Simulation Window Help =& X
TR Y i & En oA o dm - m 3¢ (TN - o oar o
«—! [Project]—[Rescan User Repositories]% 27
J ® UE Imeriace (55 Fesees | ‘v Lannection TIers |
BEB

Name Bus Gonnection  Direction  IP Type IP Wersion
microblaze i microblsze 400
«»d_opb_v20 opb_w20 110
[ @ @ilmbyio It 10 1004
||| @-<odlmbvil Imb_x10 100.a
<@edram_controller mch_opb_sdram  100.a
=r s@caonsole uart apb_uartlite 100k
s@paystem_timer opb_timer 100k
<»d_Imb_bram_if_cntlr Imb_bram_if_cntlr 1,006
<@i_lmb_bram_if_cntlr Imb_bram_it_cntl 1000
s@zystem_intc apb_intc 1.00.c
spaystem_memcon opb_emc 200.a
«»opb_epio 0 opb_epio b
<dehug_mdm opb_mdm 200.a
«»zpi_flash opb_spi 1.004
led gpin opb_gpio 20h
«abram block_0 bram_black 1.00.a
s@memcon_bus_split util bus_split 100.a
sardom_14_multi dem_moduls 1.00.a
sardom_sdram_fb dem_module 100.a
seutil bus_split 0 util_buz_split 1.00.a

Lezend
OMaster O Slave | Master/Slave  Target < Initiator () Connected (2} Unconnected

[ System Assenbly. | BLOGK DIAGRAM

(Console Log)

1. WARNING: HDLParsers:3534 - "C:/EDK/hw/XilinxProcessorIPLib/poores/proc common w2 00 a/hdl/vhdl/proc comnon bld.whi
I, WARNING: HDLParsers:3534 - "C:/EDK/hw/XilinxProcessorlPLib/poores/proc common w2 00 _s/hdl/vhdl/proc_common plkog.vho

< >
Output | Warnings Errors
Rescan user repositary directories in arder to pick up chanees to PSF files )

12-23 BAE IP =7 5t driA -

IP Catalog ® Project Repository (Z H 4327 opb_silO0u 28BSV E T, HLOYFEGBMENR2 -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

12-24 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

~
~

12-25 OPB /N A2 #4s
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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 Interface (O Ports (2 Addresses  |[|Generate Addresses
Name fddresz | Base Addresz | High Addresz  Size  Lock | IDache | DGache | Bus Connec

= <@ microblaze_i
«»d_opb_w20
=-=i_lmb_10

(=) «xd_lmb_»10
szdram_controller
wconzole_uart
s@syatem_timer
«»d_Imb_bram_if crtle

<i_lmb_bram_if_cntlr

wraystem_intc Eﬁy yﬂbf%:l%%;jjb
s@zystem_memcon . N

~opb_epio 0 Conflgure IP %‘fﬁ_%j:ﬁ
«ardebue_mdm

Configure IP ..
- d_opb_w20
= «abram_block 0 “Wiew MPD
o) s memzon_buz_split Erovize HDL Sources..
>dcm_14 multi Driver: opb_sild0us1 003 »
= m_sdram_fb
= sautil i Delete Instance
12-26 7 N L AR I FFOHH L

AEVTRL A% ELE T, [BASEADDRI], [HIGHADDRIZAEUTRLZZATIL, [OKIZZUy 7L TFE,

AEYTRL AT SUZAKU O ATV 7 T Free bEWTHAHEZAIZEIN Y TES, (5.3 SUZAKU A€~ 7
ZHR)

# 121 silo0u AEVTRL A

SZ010, SZ030
S7130
Base Address 0xFFFFDO000O 0xFOFFDO000
High Address 0xFFFFD1FF 0xFOFFD1FF

SZ310

@

s opb_sil00u_D : opb_=il00u_¥1_00_a

[HDLTDggIe Names ] EDatasheet ] [(3 Restore ]

- BASEADDR % A7)

 BASEADBRG_BASEADDR

& HIGHADBRC_HIGHADDR

& OFE AR THC_OPB_AWIDTH Buto Co mpu@
¢ OFF AR THG_OFB_DWIDTH HIGHADDR %Ajj

.
i )

12-27 7 RL AR E
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12.4.4. »*®) <y THER

Addresses Z 2R L, opb_sil00u_0 ?® BaseAddress & High Address & Size (ZFEV 372000, fEFRL T
rUA

@ Filters
&+
= O Bus Interface (O Ports (@ Addresses [ﬁGenerate Addresses ]

Mame fAddrez= B¢ Addresz | High Address | Size  Lock  IDache | DCache | Bus Connection
= «@microblaze_i
¥ «»d_aph_v20 Addresses 3R
<&i_Imb_+»10
w»d_Imb_w10
<@adram_controller
wroonzole_Lart
wpzvetem_timer
w»d_Imb_bram_if_chtl
<i_Imb_bram_if_cntlr
wravatem_intc
sy Etem_memcan
«»opb_epio 0
<>spi flash AEY~ 7 e
wled _epio
<»opb_zild0u 0
SOPB OxFFFFDOO0 0xFFFFD1FF 512 O d_opb_w20
=) «@bram_hlock 0
o «@memcon_bus_split
= <adom 14_multi
| «dcm_zdram_fb
= wgeutil_bus _=plit 0

e e [ O e

12-28 AU~ 7 HER
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124.5. BB DEE

Ports %33#4R L, opb_sil00u_0 OEE 7V 27 L TRV TLIZEUY,
SEG @ Net O o3& 2771, Net 4% SEG EAJIL . iS22V 7 UEES B TIEE N,

@ Filters
(_ () Bus Iterfa . Addrezzes ’%v Filters (Applied) ”ﬂ,ﬂ #idd External Port ]
Mame [ Direction | Clazs Sengitivity Raree IP Tvpe IP Version
s External Ports
«»microblaze_i Ports %@*R microblaze 4.00.a
«»d_opb w20 opb_v20 110c
“i_lmb_10 Imb_10 1.00.a
w»d_Imb_10 lmb_w10 1.00.a
«»zdram_contraller mch_opb_sdram 1.00.a
“prConsole_vart opb_uartlite 1.00b
wapsystem_timer opb_timer 1.00b
<2d_lmb_bram_if_chtlr Imb_bram_if_chtlr 1.00b
<i_lmb_bram_if_cntl Imb_bram_if_chtlr 1.000
s zystem_intc opb_intc 1.00c
w@aeystem_memoon opb_emc 200a
<@opb_epin opb_epio Ak
c»zpi_flazh opb_zpi 1.00d
w»led_epin b 3Mb
= <opb_sillu 0 Vv 7L, SEG EANL, HEESED  |Ju 100a
IP2IMTG Trpt -

e [0 0:7

nSEL 0 [0:2]

nLE Mo Gonnection 0 [0:3]

NS Mo Connection I [0:21

nCODE No Connection I [0:3]
=) «#bram_block 0 bram_block. 100a
«memcon_bus_split util buz_split 1.00.a
eadom_14_multi dem_module 1.00.a
«»docm_adram_fb docm_module 100a
<autil_bus_=plit 0 util_buz_split 1.00a

% 12-29NET 4 A S

19— SEG O Net &27Uv 7L, SEEE 20071, [Make Externall 23851 L, WISk % 2V w7 Ul S+
TSN,

@ Filters

(_ () Bug Interface (3) Ports () Addresses I?E‘rv Filters {(Applied) ”ﬂ,ﬂ fidd External Port ]

Mame et Direction  Glass Senzitivity  Fanee IP Tvpe IP Verzion
«»External Ports

«@microblaze_i microblaze 400.a
«rd_oph w20 ophb_v20 110c
«i_Imb_v10 Imb_10 100.a
wd_Imb 10 Imb_10 100.a
ssdram_controller mch_opb_sdram  1.00.a
sconsole_uart oph_uartlite 100k
wasystam_timer opb_timer 100k
«d_Imb_bram_if_cntlr Imb_bram_if_cntlr 1000
«i_|lmb_bram_if_cntlr Imb_bram_if_cntlr 1.00b
saaystem_intc oph_intc 100
Sy STEM_HEmoon oph_emc 200.a
«@oph_zpio 0 opb_zpio a0k
w»zpi_flazh ook oni 1.00d
<> edgpio Make External Z#RL , fgEsds 2000
(=) «@opb_zil00u_0 100.a

IP2IMTG Trpt o Connection

SEG C

IMTERRUPT LEWEL_HIGH

i

Mo Connection 0 [0:2]

nLE Make External 0 [0:3]

hSW/ SEG 021

hCODE Ob0000 & BOOT.. [0:3]
(=) «@bram_black [ bram_black 1008
“ e mcon_buz_sN util_buz_split 100.a
adom_14_multi dem_miodule 100.a
wdom_sdram_fb dem_miodule 100.a
s@util_buz_=plit 0 util_buz_split 100.a

12-30 MG Z12 95
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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
[
= (O Bus Iterface (&) Ports () Addresses [‘;E‘Iv Filters (Applied) “ﬂ,ﬂ #fidd External Port l

Met Direction | Glazs  Senzitivity | FRange [P Twpe IP Wers
< =) = External Ports
7 clk_in [ (o

I
S5 _Fet SYS_Fst I
SDRAM CASn  SDRAMGASmw O
SDRAM GASn 20 SDRAMGASrw O
SDRAMMWER  SDRAMWEnw )
SORAMMER 20 SDRAMWEn 0
SDRAM DOM  SDRAM_DOM 0
SDRAM Gk SORAM Clk_n a
SDRAM Gk 2o SDRAM Clw )
0
a
)
0
a
)

[0:3]

SDRAM RASn  SDRAM_RASm
SDRAM_Ra&Sn 20 SORAM_RASH
SDRAM_ADR.  SDRAM_ADRw
SDRAM_ADFR 20 SDRAM_ADR_w
SDRAM_BankAd.. SORAM_Bank Addr 1]
SDRAM_Eankad.. SDRAM_Bank Addr_w 1]
SDRAM_DG SORAM_ DO 0 [0:31]

[11]
[@11]

SDRAM FEck  SDRAM FB.clk I
GOMNSOLE R COMNSOLE_RX I
CONSOLE_TH COMNSOLE_TH 0
MEMCOMN_WEn  MEMCGOMN WER 8]
MEMCOM_ OEn MEMZOMN OEn 0] [i0:0]
MEMCOMN_DQ MEMZOMN_DC) o] [0:15]
MEMCON_ADR  MEMCOMN_ADR 0 [24:30]
mMaG INTERRL.. MAGINTERRUPTIM I INTER.. LEWEL_LOW
MBS CEn net_end 0
SPLSCK SPLSCK o]
SPIMISO SPLMISO o]
SPTMOSEI SPIMOSI ol
SPLES SPLES o] [0:0]
FPA RESET EM F
BOOT JP 70271, SEG_pin—SEG (Z&
nCED ", [0:01
- SEG g ]

microblaze 400a o

[G System Aszembly. | BLOGK DIAGRAM

12-31 H11E 5 € #%
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nSEL. nLE. nSW., nCODE % SEG L FEEDEEZTT - TTEEW,

[ L=V VRGN PN B W

niZODE

Pl ar e RT AT A R

P—
5 EFR

12-32 F&0 I fE=

microblaze

400.a

@ Filters
e (7) Bus Interface (3) Parts () Addresses [?i‘rv Filters (8pplied) l [.{;.ﬂ #dd External Port
MHame Het Direction | Class Senzitivity | Range IP Twpe IP Yerzion
+|- =@ External Portz
¥ <#microblaze_i microblaze 4.00.a
+)- =d_opb_v20 opb_w20 110
F-=&i_Imb_v10 Imb_v10 1.00.a
+) «»d_Imb_v10 Imb_10 1.00.a
¥ <@zdram_controller mch_opb_sdram  1.00.a
+| «@caonzole uart opb_uartlite 100k
¥ <@zystem_timer opb_timer 1.00b
#)- «d_Imb_bram_if_cntlr Imb_bram_if_chtlr 1.000
+- «@i_Imb_bram_if_cntlr Imb_bram_if_cntlr 1.000
¥ «paystem_intc opb_intc 100
1 =#zystem_memcon opb_emc 200.a
+- «@opb_gpio 0 opb_gpio 30hb
¥ <#zpi_flash opb_zpi 1.00d
+- «led_epio % ﬁﬁ%]\jj L. ﬁﬁﬁ opb_gpio 201hb
—J- «@opb_sil00u 0 opb_sild0u 1.00.a
IP2INTC Irpt Mo Connec, l’
SSEEL Make External Z3&RL , &
it
nLE o [0:3]
nSw I [0:2]
nizODE I [0:3]
—J- «a#bram_block 0 bram_block. 100.a
+| «@memcon_bus_split util bus_split 1.00.a
+- <ardom_14_multi dem_module 100.a
+] «@dom_sdram_fb dcm_madule 1.00.a
+- «@util_bus_zplit 0 util_bus_zplit 100.a
@ Filters
_ () Bus Interface (3) Partz () Addresses [i%v Filters (fApplied) H@" Add External Part
Mame MHet Direction = Class | Senszitivity  Fange | IP Twpe IP \ers ~
—J- <External Ports
clk_in clk_in I DGMC..
5YS_Rst 5YS_Rst I
SDRAMGASn  SDRAM_GASH w [u]
SDRAM CGASH 2o SDRAM_CASH w Q
SDRAMMWEn  SDRAMMWER W O
SDRAMMENR 20 SDRAM MWEn w [}
SDRAM_DaM SDRAM_DaM Q [0:3]
SDRAM_Glk SDRAM_Glk_w O
SDRAM Gk 20 SDRAMGlk w [}
SDRAM RASh  SDRAM RASmw O
SDRAM_RASH 20 SDRAM_RASH w 0]
SDRAM_ADR SDRAM_ADF_w 4] 1]
SDRAM_ADR 2o SDRAM ADFw O 0111
SDRAM_Bank Ad.. SDRAM_Bank Addr w O [01]
SDRAM_BankAd.. SDRAM_Bank Addr w O [011
SDRAM_Di SDRA&M_DQ 1o [0:31]
SDRAM FBclk SDRAM_FEclk I
GONSOLE RX COMNSOLE_RX I
COMSOLE T COMSOLE T 0]
MEMGOMN_WEn  MEMGOMNWER [}
MEMGON_OEn  MEMGON_OEn Q [00]
MEMSOMN_DC MEMSOM_DC 1o [015]
MEMCOMN_ADR MEMGOM_ADR 4] [24:30]
MAC INTERRU.. MAC INTERRUPTIM I IMTER... LEVEL_LOW
MAC_G3Sn net_gnd o}
SPLSCK SPLSCK o]
SPLMISO SPLMISO 10
SPLMOSI SPLMOST 1o
SPLSS SPLSS 0 [00]
FPGA_RESET EN FPGA_RESETENw O
BOOT_JP BOOT_JP I
nlLED nLED Q [00]
SEG [0:71
HHIEZE R 2]
[0:3]
N3 I

v
>
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SUZAKU T, HEOEAHLERNHDHID, B0iAL T da—F% VT, BIALMERZITVET, IV
IABDIFEET HE, BIIAGH AN RIS, BIENRRL N E WS DB EIDIA BRI E T,

IP2INTC_Irpt ® Net (Z sil_intr & AJJL. system_inc ® Intr @ Net |2, sil_intr & SIBFELTLZSN, &
NWCTHIEZT ORIAHDE AL M —F 2SIV E T, ARNCENO D DI EEDIA S OB SENENAL D F<
R0ET,

@ Filters
&
@ O Bus Iterface (3 Ports (O Addresses [EngiIters {Bpplied) ”d}.‘ #dd External Port

Mame Met Directi

s External Portz

«»microblaze_i

<»d_opb_20

“@i_Imb_10

<2d_Imb_10

w@adram_controller

w»cohzale_uart

wapzyatem_timer

«<»d_lmb_bram_if_cntlr

«2i_lmb_bram_if _cntle

spzyatem_intc
Tntr H to L zilintr & MAC INTERRUPT_ IM & conzole_uart_interrupt & timer_interrupt ] I

Irq TrTTerT T 0]
s zyshe m_memcan \

«»opb_gpio 0
<»zpi_flazh 1o NS
i sil intr & #iBit45%
<2opb_=il00u_0

IP2IMTC Irpt

SEG

nSEL

nLE

n3W

nCODE
s@bram_block D
«@memcon_bus_=plit
axpdom 14 _multi
wa»dom_zdram_fb
<autil bus_split 0

N I R e R e e e e e R e e

T~ - -

i I B o v}

] ] T

< >
[T System Azzembly. | BLOGK DIAGRAM *pE_proj

12-33 EiAHar br—F
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@ S7Z310 DA (SZ010, SZ030, SZ130 DHFAITLITLTIEEYY

SZ310 (I —R7mtv® PowerPC 72D T, BED SZ010, SZ030, SZ130 LiEWET,

PowerPC TiZ. EVPRWSR7 2T LT 47 AL P ABNZENAIrAR Y By N T AN NGB ET,

EVPR (3 EA7 16bit O A2MEHIAL, FAL 16nit [Z\EHINDHL P AZTT,

FIHNDTF a7 TlE, boot £Z 3278 0xFFFFFFFC 12%Y . BRAM % 0xFFFFC000~0xFFFFFFFF
(ZEDGTTOET,

EVPR ([ZEAHART X oty T 5720121%, 0xFFFF0000 £ THAELZRWERBR2W DT A, 272 BRAM
DFED 64kbyte (272> TLEWET, SZ310-U00 (2 HL T 5 Virtex-II Pro (% 48kbyte ® BRAM L7
JRL TN RV ER A,

A A%, 0xFFFFC000~0xFFFFFFFF Oz, $90¢> BRAM ZHE L. 0xFFFF0000~0xFFFF3FFF (2
Ty, ZTIZEIIABARI ZEEN Y THIHNZLET,

F7o. text BZTal )y 15kbyte (272> TWET DT, rodata, data, bss 72E% . 0xXFFFF0000~0xFFFF3FFF
BNZE Y TC, MBEREEZ T HIEICLET,

& Xilinx Platform Studio - G:/suzaku/s2310 — [System Assembly Viewl]

[ip File Edit Wiew Project Hardware Software Device Confieuration Debug Simulation MWindow Help (=[5 X}
DPFE AMB 0o BN ENBEIRBE G P-ARG B X AricE
=8 mEhk

| [ Project Infarmation Area 0 @ Filters

Project | Applications | [P Catalog P @ @ BusInterface (O Ports (O Addresses | Ejw Connection Filters

& Name Bus Connection Direction  IP Type IP Version

(= >
Name ersion Description A b
T sgopb 0 opb w20 1.10c
FPGA Reconfiguration | @ <@nlb2aph ph2oph bridee 101
General Purpose 10 T | @

Interrupt Contro
Sy Block plb_bram_if_cntlr ZiBA0L
- Memory ComTee Tlgmsk opb_uartlite 1.00b

debram_if_cntlr 300a PLB L\—?ﬁ‘fﬁﬂ,j—é QEbiintc 1.00c

isbram_if_cntlr 300.a — — opb_gpio amb

Imb_bram_if cntle 1.00b LMB BRAM ! 2 - opb_gpio 3018

mch_opb_ddr 1.00.a QPB Multi-C ‘ e >

meh.opb ddr 40k OPE Mft-O PORTA plb_bram_if_crtle 0_PORTA

TEREFAGHE Wil RELR opb ill0LD apb_sil00u 1002

mch_opb_emec 1.00.a QPB Multi-C o «»jtagppc jtagppe_cntl 1008

mch_opb_sdram 1.00a OPB Multi-G (=) «#proc_sysreset proc_sys reset 1.00a

opb bram_if cntlr 1.00a OPE BRAM 1 = <#bram bram block. 1.008

opb_ddr 1.00b OPB DDR 5[ FORTA porta

ophb_ddr 1104 OPE DDR SI FORTE Mo Gonnection

opb_ddr 2008 OPB DDR SI (=) =adom_18_multi dom_module 1.00a

oph der 200b OPE DOR SI (=) sawdom_d_multi dem_madule 1.008
= =#buz_select v [ bus_zelect v 1.00.a

opb_emc 1.10b OPB Externa Uilvector logic 1005

opb_emc 200a OPB Externa ’-N ¥ bram block 100

opb_zdram 1.00c OFPB SDRAN i BTh

opb_sdram 1.00e OPB SDRAN ( FORTE o Connection

opb_sysace 1.00b OPB System

opb_sysace 1.00c QPB

bram_block ZiB0L .
plb_bram_if contlr (2%t 75 - o

\Ib_bram_if crtle 100k

12-34 SZ310 FVIAZGE 1

plb_bram_if cntlr_0 OF% & M4 B &, Base Address (Z[0xFFFF0000], High Address (Z[0xFFFF3FFF]
EADLL [OKIZZY 7L TFEN,
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- plb_bram_if_cntir_0 : plb_bram_if cntir_v1 _00_b

[HDL Togele Hames ] [E Datazhest l [{3 Restare ]
User | System | v 0xFFFF0000 & A7)
fddrezz
FLB Base Address |l]xffffl.'llll.'lll |
High Address (OXEEEEIEEL |
N 0xFFFF3FFF & A7)
I oK I [ Cancel

- Xilinx Platform Studio - G:fsuzaku/20060811 /s=310

Project

Applications | IP Catalog

®
)

Marme

Analog

Bug

Bus Brides
Glock Gontrol

Debue

DA

FPG#A Reconfiguration
General Purpose 10
Interrupt Cantral

=) Memory Block,

Communication High-Speed
Communication Low-Speed

DA ES D inE e ﬁofware Platform Settines..

Azzign Default Drivers

Ubs Generate Libraries and BSPs

e fidd Software fipplication Project..

LG Glean Libraries
2 Clean Programs
2 Glean Software

A, Build All User Applications

— [System Ass

Bt

Filters

(#) Bug

12-36 SZ310 FVIAZGE 3
[Sections View]® Memory O ZfmtEL . [Generatel 27U > /LT FEW,

J

[0 3B
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SUZAKU STARTER KIT GUIDE (FPGA)

. Generate Linker Soript .vecotrs plb_bram_if cntlr 0
Sections View: Heap and 5t text p]_b_bram_cnt]_r
Section Size thytes) Memary . Section .I‘odata plb_bram_if_cntlr_O
wectors 000000000 plb_bram_if_cntlr 0 v Heap .
text 000000000 plb_bram_cntir v Stack .sdata2 plb_bram_if_cntlr_0
rodata 0x00000000 plb_bram_if_cntlr 0 v .sbss2  plb_bram_if_cntlr_0
zdata? 000000000 plb_bram_if_cntlr 0 v . data plb_bram_if_cntlr_o
zbz=? 000000000 plb_bram_if_cntlr 0 w f 1b b f 1 O
data 000000000 plb bram_if_cnth D v dixup  plb_bram_if_cntlr_|
fixup 0x00000000 plb_bram_if_ont 0 v .sdata plb_bram_if_cntlr_0
sdata 000000000 plb_bram_if_cntlr 0 v X Sb ss plb_bram_if_cntlr_o
zbhss 000000000 plb_bram_if_cntlr 0 v .
bss 000000000 plb_bram_if_cntlr 0 v 'bSS plb—bram—lf—cntlr—o
W plb_bram_cntlr v .bOOtO plb_bram_cntlr

Memories View:

Memory Start Address Leneth
dd Section | [ Delete Section sdram_controller | (00000000 32708K
aystem_memcon_ G 0xFO000000 02K
Eoot and Vector Sections: system_memcon_ G 0xFOEDDOOO 1024k
Section Address Memary plb_bram_if_cntlr 0 | 0xFFFFOO00 16K
boot 0xFFFFFFFC plb_bram_cntlr plb_bram_cntlr 0xFFFFCO00 16K

ELF file uzed to populate zection information:

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

Output Linker Script: 2310-20060811¥code¥baot linker_scriptld D

’ Gienerate D Gancel ]

12-37 SZ310 FVIAZGE 4

124.6. EV7HA >

Project Files ® UCF File:data/xps_proj.ucf #4727V 7 L TLIZEN, BT H AL D77 ANHBEET,
LT AL EBIMATIL, RAFL TIZEN,
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DFES i@

Fioay®

PleEE|=

Xilinx Platform Studio - G:/suzaku/sz130
B Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help

BRI BERSES D B & inndd X

=L AR INTBE DN

— {data/xps projucf) — [xps_projucf*]

123 Met FPGAL RESET EN LOC=E13 ; ~
124 Met SDRAM FE clk LOC=EB3
125 Net nLED<O> LOC=T3

Platform 126

= Project Files ) 127 Net nCODE<O> Loc=J1
MHS File: xps_proj mhs 128 HNet nCODE<1> LOC=F3
i 129 HMet nCODE<Z> LOC=ES
! 130 Net nCODE<3> LOC=110 ;
SemmermeEHEELC/ dovnload cmd 131  Net nSW<0> LOC=D11
Implemektation Options File: etc/fast runtimeopt 132 Het nSieils LOC=C11 :
Biteen Offions File: etc/biteenut 133 Het nSyezs LOC=F11 :
& . . 134 Het SEG<D> LOC=LS  ;
UCF File: data/xps_proj.ucf | 135 wer sze<i> Loc=LE
S 136 Net SEG<Z> LoC=L4
ELTNTVT 137 Net SEG<3> LoC=L3
138 Net SEG<4» Loc=Lz
T Mog=r BERAVIRAT 139 HNet SEG<S> Loc=L1
= Reference Files 140 Net SEG<6E> Loc=ca
Log Files 141 Net SEG<T> LoC=D9
Report Files 142  Net nSEL<O> LOC=K& :
143 Net nSEL<1> LOC=E4 ;
144 Net nSEL<Z> LOC=K3
145 Net nLE<O> LOC=i11
146 Net nLE<1> LOC=E11 ;
147 HNet nLE<Z> LOC=F1Z ;
148 Net nLE<3> LOC=E1Z

149 -

< >

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

Hake instance
Hake instance
Hake instance
Hake instance
Hake instance

<
Output Warnings

Ready

b4 I WARNING: HDLParsers: 3534 -

I WARNING: HDLParsers:3534 -
Azsigned Driver opb_=il00u 1.00.a for instance opb_sil00u 0
oph_sSil00u 0 has been added to the project

opb_sil00u 0
opb_=il00u_ 0
opb_sil00u 0
opb_sil00u 0
opb_sil00u 0

"o ED
"o SED

port
portc
port
port
port

E/hw/HilinkProcessorIPLikb/poores/proc common wvi 00 a/hdl/vhdl/y
Eihw/XilinkProcessorIPLib/poores/proc common v 00 s/hdl/vhdl/y

S3EG external with net as port name
n3EL external with net as port name
nLE external with net as port name
n3W external with net as port name
nCODE external with net as port name

Errors

CAPS |NUM | SCRL  Ln 148 Col 36 | UGF )

12-38 H{E IP =27 (xps_proj.ucf)
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# 12-2 HBIEIP 27 ©o 7 A
SZ010
37030 S7130 S7310

nCODE<0> C8 J1 J16
nCODE<1> A9 F9 J15
nCODE<2> A12 E9 J14
nCODE<3> C10 A10 J13
nSW<0> Al4 D11 K16
nSW<1> B14 C11 K15
nSW<2> A13 F11 K14
SEG<0> Cb5 L5 F15
SEG<1> B5 L6 Fie6
SEG<2> E6 L4 G13
SEG<3> D6 L3 G14
SEG<4> C6 L2 G15
SEG<5> B6 L1 G16
SEG<6> A8 C9 N9

SEG<7> B8 D9 P9
nSEL<0> D7 K6 H13
nSEL<1> C7 K4 Hi4
nSEL<2> B7 K3 H15
nLE<0> E11 All L13
nLE<1> D11 B11 Li14
nLE<2> C12 F12 L15
nLE<3> B12 E12 L16
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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 | )

12-39 =7 —L7R—Fh
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12.5. CPU THI#d %

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,

BEREA

LED D3 () 4T

EVoMn
ARy ~AIS
FREBMLIFITT

v

BHE—Foryon
*r—To7

ROy kT UD ARy bRy
B Y AR B Y AHRIT

EBE— FRRET

ECG S

Y

B AHEEIE 2| Y AHEEIE | U AREE I

EHYRT— hO—FE—F £ hA—35Skat .
(Hermit) Fyon—RE—K tfﬁ?_’)b"__"j’;’,_
LED D3 () &iT (BBoot) - T

12-40 BBoot ® 71—
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12.5.2. 7AS Y FZY—RX T 74 LB

ft)& CD-ROM D"¥suzaku-starter-kit¥fpga” D H DJEHET 71 /L “slot_c_source.zip”Z BEHL TI7ZSV,
?C¥suzaku¥sz***-xxxxxxxx¥code” 7 /LA L RHE D7 /2 DHF D slot.c, interrupt.c, slot.h,

interrupt.h Z2t —L TZEVY, ~ ~
FBYIAHDIEALE L. FAET S
H flashh CBYRAHOELEET S
E interrupt.h
H] mediumb CBYRABDRE LR, RO bR UEEME
H] memmaph | 23 @oRnns ) )
Emicrnblaze.h - TETE [ Feadler Gl 1 N\
Epnwerpc.h s RAA—hEE BLRERASYF (FralY
Eshjt_h VIBE) E2DOLUERLEE, 1725 * > RLED
j ) DHFEEEIE D)
H]=pih
H]zrech CR Ry TR (LREVRS YT (Fray
Eversiun_h VIBRE) EIOHLEE. ThEhRET 511
G A2 FLEDDOFFDRIEZEILESE D)

jflashc
] interrupt.c C3ODMF—HRH (TE£5 A > FLEDDEFAS
] main.c DEBofb, BEBIEEIERANSES MY H
j . —E8%EHhT B)
] medium.c
Clslote - EEEEHE (O—5 13— FXA v FOAR
Espi_g &Y., 7€ A2 FLEDOHFDRIEREEEE
j BY5)
] =reco \_ )

12-41 YV — AT 7 AL’ —

Applications ® Sources #/H27Vv 7L, A==2—@ Add Existing Files...Z2#{ L. Sources | slot.c.
interrupt.c ZiBIL T7ZEWY,

,rv Xilinx Platform Studio - G:/suzaku/sz130 - {data/xps projucf) - [xps_projucf]

[E Eile Edit View Project Hardware Software Device Configuration Debue Simulation Window Help =& X
'@@Eﬁ HEYREN:RNEOR RN e ARG s X
= ’ CEL AR AIDHETSE DDON

£l In - 1158 Net MENCON OEn<0O> LOC=T14 : L
113 Net MENCON WEn LOC=P13 ;
> 1z0 Net MAC INTERRUPT IN LOC=V14 ;
BT i o — - 121  Net MAC CSn LOC=A12 ;
(e 1Add Software Application Project.. 12z Met BOOT JF LOC=F5
m‘Default. microblaze_i_bootloop 123 MNet FPGL RESET EN LOC=E13 :
I Default: microblaze i xmdstub 124 MNet SDRAM_FB_clk LOC=E9
= m‘iject: BBoot 125 Net nLED<O> LOC=T3
Processor: microblaze_i 1z6
Executable: G - ; 127 HNet nCODE<D> LOC=J1

nCoODE<1x LOC=F3

ources _129_ ODE<Z> LOC=ES
C¥¥suzaku¥sz] 30-2006071 4¥code¥ med IS Lo ODE<3> LOC=A10 ;
o zakudsz] 30-2006071 ¥codetiepia  Add New File, nsi<0: LOC=D11 ;

iler Optionz

it auzaku¥SIT I naenes n3W<1> Loc=C11 :

C¥¥suzaku¥sz1 30-2006071 $¥code¥ mainc

Ci¥suzakuisz] 30-2006071 4¥cade¥flash.c E‘yu yﬁ%b"(;{:iu—-}gf ll:l:ll L

Headers . . R
Add Existing Files...Z i34k

T TET ET-"1 LU=
139 Net 3EG<S» LoC=L1
140 HNet 3JEG<6> LoC=Co
141 HNet 3EG<7» LoC=D5
142 HNet n3EL<O> LOC=E&
143 HNet n3SEL<1> LOC=E4
144 HNet n3EL<Z>» LOC=K3
145 Net nLE<O> LOoc=411 ;
146 MNet nLE<1> Loc=E11 :
147 Net nLE<Z»> LOC=F12 ;
145 MNet nLE<3» Loc=E1Z ;

12-42 V) — A7 7 A /LB
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Select Source/Header File to Add to Project

I LMIBPTD: | ) cade Y e @
_2. .flashc
BiR{Eoi 774 )
F— ] medium.c
€, :
Faky? | [epic
. [ srece
T4 A b
?’f ]-:Jég ‘_J; 3 b2l b2l 99
== “Interrupt.c”’. "slot.c”%
< i
74 Fuk-5 :

s et q"slot.c" “interruptc”_J j Fiete (00 |
v JLOFEER T | Sources e | Azl

12-43 Y — A7 7 A )LIEIR

Applications @ Sources #4427V v 7L, A==—0 Add Existing Files...Zi%R L, Headers (Z slot.h,
interrupt.h ZEBML TS0,

e Hilinx Platform Studio — G:/fsuzakufsz120 - {data/xps projucf) - [xps projucf] |..' ||’I:||r$_(
3 Eile Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help =& X
DAL WmE: nnx&r&m RfB R RS Pl B i EX
élr‘f EEIPP EE —2 2L AR RN OIONR
ation Area bl | 115 Net MEMCON OEn<O> LOC=T14 : ~
Pro]ect |.°.pp||cat|ons |IP Cataloz 119 HNet MEMCON WEn LOC=F13
120 Net HMAC INTERRUFT IN LoCc=vig ;
Software Projects 121 Net MAC_CSn - LOC=41Z ;
|eAdd Software Application Project.. 122  Net BOOT JF LOC=F5  :
mDefault: microblaze i bootloop 123 Met FPGL RESET EN LOC=E13 :
mDefault: microblaze_i_xmdstub 124 HNet SDREﬁ_FB_cIk LOC=E3
[=] mProject: BBoot 125 Net nLED<O> LOC=T3
Processor: microblaze i 126
Executable: C#zuzaku¥ez130-2006071 4¢microblaze_i¥| | 127 Net nCODE<Ox LOoc=J1 ;
- Compiler Options 125 Net nCODE<1x LOC=FS
[# Sources 129 Net nCODE<Z > LOC=E9 H
E = 130 Net nCODE<3> LoC=4a10 ;
code¥med|umh 131 Net n3W<0s LoC=D11
code¥memmap.h 13z Net n3W<ls LoCc=cC11
code¥spih 133 Net n3lW<zZ> LOC=F11 ;:
code¥srech 154 Net 3EG<O> LoC=L5
code¥versionh 135 Net 3EG<1x LoC=La
code¥flazh h 136 Net 3EG<Z> LoC=L4
code¥microblazeh 137 MNet 3EG<3> LOC=L3
oladsaumernc b 136 Net 3EG<4r LoC=Lz H
code¥slath 120 tlar SESof LOC=L1
code¥interrupth SlOt.h\ interrupt.h JEJJD LOCTCQ H
LOC=D9
LOC=K&
143 Met n3EL<1l> LOC=E4
144 Met n3EL<Z> LOC=E3
145 Met nLE<O» LOC=4211
146 Met nLE<1» LOC=E11 :
147 Met nLE<Z» LOC=F1z :
148 Met nLE<3» LOC=El1z
149
150 v
< | >

12-44 ~yZ 7 7 A /LB
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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,
[Software]—[Software Platform Settings|z2V>7 1L TLZEW,

w Xilinx Platform Studio — G:/suz-nufsz130
& Eile Edit View Project Hardwar oft
0P HLC (8 B EEaN
IBREIZ ZiPL €=

t Information Area

Software Projects
1e1Add Software Application Project..
mDefault: microblaze_i_bootloop
mDefault microblaze_i_xmdstub

= @iject: BBoot
Proceszor: microblaze i

Executable: G¥suzaku¥sz130-200

Caompiler Options

=8 Device Configuration  Dell

— (data/xp- orojuct) — [xps_projuctl

Praject | Applications | TP Gatalog | lc] fdd Software Application Project..

g Simulation Window Help

= Sources
Crfsuzaku/sz130-2006071 4/code slot o
Ciifguzaku/ez130-20060714//cade/ interrupt.c

B L o) et AC_ONEN T A A em A e

1
E [Software]—[Software Platform Settings]
= ba Giene -
o 27Uy
D —_ —_
A, Build All User Applications LED<0Oz LOC=T3
Giet Program Size CODE<D S
. N <0 =
E Generate Linker Script.. CODE<1> LOC=F3
€% Launch Platform Studio SDK CODE<Z > LOC=ES
LG Glean Libraries CODE<3> LOC=A10 :
= SWe0> LOC=D11 :
& Glean Programs . LOC=C11 :
& Glean Software SW<23 LOC=F11 :
139 et SEG<0> LOC=L5 H
135 Net SEG<1> LOC=L&
136 Net 3EGZx LOC=L4
127 M=t SR 3 Tom=T.2

12-45 VA AFK E W FEONHL

FNIAZN R TR ET,

[Interrupt Handlers] 34K L, opb_sil0OOu_0 @ Interrupt Handler (Z timer_interrupt_handler

(interrupt.c

o Software Platform Settings

Frocessor Information

Processor Instance: | microblaze_i

Software Platform | Interrupt Handlers Gonfiuration

2D EATIL, [OKIZ 7Yy 7 L TFREW, ZASENIABNRTB) L ISNET,

(03 and Libraries

Cr
‘Etarrupt Handlers

Port Mame

[=-opb_gil00u - opb_gil00u_0
IPZINTC Jrpt

= intc : system_intc
Iq

=-tmrctr @ system_timer
Interrupt

[=-uartlite : conzole_uart
Interrupt

\V 4

Interrupt Handler

timer_interrupt_handler COFS

Hnte_DevicelhterruptHandler

Default Handler

SIL00U Intr_DefaultHandler string

FhullHandler

M- and ey

Tuvpe Description

Interrupt handler for port: IPZINTS Irpt
string Interrupt handler for port: g
siring Interrupt handler for port: Interrupt

trite Interrunt handler f

[=-External Interrupts

MAC INTERRUPT IN

timer_interrupt_handler & A\ /)

t port: MAG INTERRUPT IN

< Ok ? Gancel

12-46 FNVIAHGEE
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12.5.4. BBoot DY —R{R&E

main.c ZfR#EL 79, Project: BBoot ® main.c #% 7 /L7 7L TRIWTLTZEWY,

AEE

% Hilinx Platform Studio — G:fsuzaku/sz120 — (C:¥¥suzaku¥sz130-20060714¥code¥main.c) - [main.cl
@ File Edit Wiew Project Hardware Software Device Configuration Debug Simulation Window Help
@E@ noRRNRHNBOR ERAG  EecARG
L AR RN NTE ICHR?

mEEX BRriE

(=105 X}

14w
‘*emain.e
o

-*-Copyright - () -2004-2006 - Atwark Techno, -Inc. -
o

Project | Applications |IF Catalog

Software Projects
£ 1Add Software Application Project..
&Deiault microblaze_i_bootloop
mDafault microblaze_j_xmdstub
@‘Proiecl: BBoot
Processor: microblaze.j
Exgcutable: G¥suzaku¥sz] 30-2006071 4% microblaz

n

1@t kLR

m

main.c Z% 7 V7V 7L TEAL

Compiler Optiohs >
= Sources q 12 finclude - "srec.h"
Ci¥¥auzaku¥ez1 30-2006071 4¥code¥ mediumg 13 #include - "wedium. h"
finclude - "spi.h"

C¥¥suzaki¥sz] SU 20060?1 4¥cude¥sp| 14
o 15 #include "flash.h"
16 finclude - "interrupt.h™

X 12-47 main.c &<

@® main.c

BBoot I 2y hOREREABINL £,

] 12-6 HE/EIP =27 (main.c)

-All-Rights Reserve

C¥¥suzaku¥sz130-; 2DUEU?14¥code¥slotc 18 fdefine LED_GPIO(w) ----- - (¥{wolatile -unsigned- lony-*) (LED_REGISTI
C¥zyzaki sz 30-2006071 4¥code¥interrupt o 19  #define LED ON. - .- ---o oo (o)
Headers z0 #define - LED OFF . - vee (1)
21
22 #define -MAY BUFFER_SIZE- .- - (128)

#include <ctype.h>
#include <xuartlite 1.h>
#include "version.h"
#include "memmap.h"
#include "srec.h"
#include "medium.h"
#include "spi.h"
#include "flash.h"

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

#define LED GPIO(v) (*(volatile unsigned long *) (LED REGISTER BASEADDR) =
#define LED ON (0)

#define LED OFF (1)

#define MAX BUFFER SIZE (128)

#ifdef XPAR SPI FLASH BASEADDR

#define BOOTLOADER OFFSET SPI (0x00100000)
#else

#define FLASH 4MiB (0x16)

#define FLASH 8MiB (0x17)

#define BOOTLOADER OFFSET 4MiB FLASH (0x00080000)
#define BOOTLOADER_OFFSET_8MiB_FLASH (0x00100000)
#endif

/ /T
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int main (void)

{
unsigned int bootloader offset;
char key;

LED GPIO(LED OFF);

#ifdef  PPC
XCache DisableDCache () ;
XCache DisableICache();
XCache InvalidateICache();
busy wait (1000000);

#endif

if (get bootloader offset (&bootloader offset) < 0)
goto halt;

if (is_autoboot mode()) {
second _bootloader (bootloader offset);

}

// myprint("¥r¥n¥r¥n"BBOOT_NAME """ BBOOT_VERSION "o" TARGET_CPU ")¥r¥n") ;
// |myprint ("Press 'z' or 'Z' for BBoot Menu.¥r¥n");

/* busy loop to wait getting a char 'z' or 'zZ' */

// |busy _wait(150000000) ;

//|if (XUartLite mIsReceiveEmpty (XPAR CONSOLE UART BASEADDR) ||

// ((key = get_char()) '= 0 && key !'= 'z' && key '= 'Z2'"))
// second bootloader (bootloader offset) ;

interrupt init();

/* clear for long time pushing */
clear rx fifo();

myprint ("¥r¥n¥r¥nPlease choose one of the following and hit enter.¥r¥n");
myprint ("a: activate second stage bootloader (default)¥r¥n");
myprint ("s: download a s-record file¥r¥n");

myprint("t: busy loop type slot-machine¥r¥n") ;

while (1) {
key = get char();
switch (key) {
case 'a': /* activate second stage bootloader */
case 'A':
case '¥r':
case '¥n':

interrupt_clean();

second bootloader (bootloader offset);

break;
case 's':
case 'S':
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interrupt_clean();

#ifndef XPAR SPI FLASH BASEADDR
myprint ("Erasing Flash...");
flash erase(bootloader offset);
myprint ("Done¥r¥n") ;

#endif
myprint ("Start sending S-Record!!¥r¥n");
download() ;
break;
(’Case - ‘\

case 'T':
interrupt_clean();
myprint ("busy loop type slot-machine¥r¥n") ;
while (1) {

busy wait(700000) ;
slot() ;
! J

default:
myprint ("Invalid selection.¥r¥n");

case 'z':

case 'Z':
clear rx fifo();
break; }

t
halt:

myprint ("Halting...¥r¥n");
return O;

12.5.5. A 74FalL—>ay

mian.c OfREN &I -725, Update Bitstream 227Uy 7L TZEW, Ry AR L, BLE LR T4,
BT AN ERSIET,

e¥main.c) - [main.c]

e mede()) ¢ | Update Bitstream #7277

4 hootloader (b

yvnyrhit 'h' or 'BE' key to stay BEootinh\r"™);:
0000007 i++){}

sceiveEmpty (XFAR_CONSOLE_UART BASEALDDR))
loader (boot loader_offset);

1 | | ]{EY == IBI ] {
leowe to ™ BEOOT NAME ™ +" BEOOT WERSION " (" TAR

BT R T R N S S S
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JP1,JP2 > a—hL. JTAG O 2 &8k L, VT L Ar— 7 )L &S E L Tl L TSN, 7L
WEMY 7 =T %256 FiF . AC 74X 7% 5V Zii L CEIRAZ AL TS,

SAMEEHET
SYFNT—TI
iR

P1EL3—+
J2EL3—+

X 12-49 BT 427

Download Bitstream #27Uy 7L TLEIW, a7 4F 2l —a 3 FET,

EEX
) D& X
wo & T & ;s%@i‘s iBRiE E
i N\ A

ot_made ()]

4 bootloader (| Download Bitstream #2V 7

‘nyrhit 'k' or 'B' key to stay BBootinhr");
ooooooo:  i++) {

eceiveEmpty (XPAR_CONSOLE UART BASEADDR) )
loader (boot loader_offset):

"Il key == 'B'j{

legowe to " BEOQOT NAME " «" BEOOT_WVERSICN " (" TALR
OT DESC "™ynhrinhc™ ;

12-50 2 7 4F¥ 2l —ar
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12.5.6. ROy b UBIERER

Zry bNEIVIAZE— R TEIZET, 4 fillo TEIZ 2GR L TH TSN,
TRIOIIZERRSNLD T, "T AL TTZEN,

I Tera Term - COM1 VT =3
Eile Edit 3Setup Control iindow  Help

|

BBoot with SPI «0.1 (microblaze) =
Fress 2" or "Z° for BBoot Menu.

Pleaze choose one of the following and hit enter.

al activate second stage boot loader (default)

z: download a z-recard file

t: busy loop tvpe slot-machine

| &

12-51 Aoy k< FEATHIE 1

Ay b=V PE Y= =T E =R TEIEET, Any et 4 filto TEIX 2 /) W THTTESN,

Ay b= OFIETIEEAEEDOVIIHVET AR KEREBE NN —DOHDET, SXFEETITII T Vary
— L TR — AN EZTAT COVELTZD, ST AT 77 o CWB E W E T, EDIA R CIXFEIRFCE T CTHEE D
VEERATHZENTEE T, BIVIAHZNMEZ DL, TELEEDIENE Y — /L — BT 2 77,
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wEnz 25 - QR R e e
NEK 25 KT

2D E—#ICRT EROY FOREENRED 0—1—-2 EFbT&,
- 1DT L, ThEARET HTES A > FLED HFOEEHIELHD
DEENIEES

X 12-52 Ay <3 L 5ERK
12.6. ROy FT T U5ER
PLETRmy L SR L LT, FPGA BI%4 % LT, ISE 2 EDK L\ 7= 5 f B %Y — L0
V)7 VHDL S 30tk s, FPGA [Z#53, X315 MicroBlaze Offi il 51k, LT SUZAKU O RAy 7 fi

WHIFHIZOWETLEI D ARY—F =%y bMelil TRATEZ ST IFADRBDPIZTEE A, 220013 H
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13. CAEZELOLTHELD

131. IP a7 (/\— Pﬂﬁ)

HIEE Y 7Ny 27 CTHREL- ATy M OBREZ N— R = T | E XL V7 OB ES T ZENTEE
j‘o

FIZZHOLD FEDIFHIN SUZAKU LN F W2 £, slot.vhd OFHOFBIZLFEAD T, £ H AT
B2 TH TSN, YIMREEEIDITH T ZD I T MIZIFIFERIC/EVIZ > TOET,

slot. vhd si100h_core. vhd

CPUAN
ETION A—41Ja—FRA vFO .
il -4 il S *E/L B—%1Ua—FRLyFOAH (CODE)
-_ ) =~ )
ggg‘z\;x"ﬁ”’ﬁﬁ/[ WUES VRA v FOAD (nSI)
< <} <
-
BHELEDDIERSLTD R H
EB%2+5% (le_trig)
~ BEEDIZH A (L)
> > >
A

714 4> hLEDD
LY MESZEHA (nSEL)

v

75 A2 FLEDIZfEZEH S (SEG)

=‘
<
\ A

PUR S T AV MEDBEER TS
A B ATHE (seg_in1, seg_in2, seg_in3)

13-1 IP =7 (N—FhR) Of1AE

“C¥suzaku¥sz**¥*-xxxxxxxxX &I —L CTF DI —AM  LRITEEFE L TTZEN,
ZZ T C¥suzaku¥sz***-h-xxxxxxxx & U CTYEE A HED F9,
£} )& CD-ROM ?”suzaku-starter-kit¥fpga¥sz***-sil”®d H D[E4E 7 71 /L opb_sil00h_v1_00_a.zip %/~ —

RTAAZIRBAL TIZE VY,
JEBH % D7 4147 0pb_sil00h_v1_00_a”%”C¥suzaku¥sz***-h-xxxxxxxx¥pcores’ |2t — L TL7Z&EW,
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B C:¥suzaku¥sz130-h-20060714%pcores [ |
PLE REE FTW BREADE LD A ar

QF- O ¥ Pu=x ‘[.E_ :wu;e" EFH

TELAD) |3 O¥suzakuiisz] 30-h-2006071 $¥poores v | [ 138
FAIH = T-T]
=l ) s2130-h-20080714 A Jopb siliok_v1 00 3 D
I _xps [C3opb_sil00u 1 00 _a

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 v g | >

13-2 IP =7 (N—FRhR) 180

”Ci¥suzaku¥szz***-h-xxxxxxxx” D F D xps_proj.xmp” & B TL7ZEW,
IP Catalog @ Project Repository (Z opb_silOOh 3% 2D &AL TIIZEWY,

ilinx Platform Studio — G:/fsuzaku/sz130 - [System Assembly Yiewl] ‘

[ Eile Edit Miew Project Hardware Software Device Configuration Debue Simulation Window Help =& ]

DRAEAZ Nl RRa:RrBrR MR L Mt B M- BX B £

OLL @& Filters
Project | Applications PMM g @ Bus Interface (O Ports (O Addresses [ Bje Connection Filters
) HIERE Mame Bug Connection | Direction | IP Type IP “ersion
1= < microblaze i microblaze 400.a
Mame Version Diezcription sod_opb w20 opb_+20 110
Analog | Bl Imb_10 Imb 10 100.a
Bus sd_mb_w10 Imb_10 100a
Bus Bridee c@adram_cantroller mech_opb_sdram 1002
Glock. Gontrol o console uart opb artlit= 100k
Communication High-Spead s@aystem_timer opb_timer 100k
Communication Low-Speed - <@d_Imb_bram _if cntlr Imb bram_if_entlr 1.00b
Debug <@i_lmb_bram_if cntlr Imb_bram_if_crtlr 1000
DA s@system_intc opb_inte 100
Gieneral Purpoze 10 a@syEtem_memoon opb_eme 200a
Tnterrupt Gortral s»opb_epio 0 apb_epia a0h
Memory Block <@debug_mdm apb_mdm 200.a
Memary Contraller s@zpi_flazh opb_=pi 1.00d
PCI <Pled epio opb epio 20h
Peripheral Gontraller (=) =#opb_sil00u_0 opb_sil00u 100a
m S0OPE d_opb 20
g2 Froject Heposiiory s#bram block 0 bram block 1.00.a
opb_gi00k 1.00a “ memcon_bus_split util bus split  1.00a
opb_sil00y sdom 14_multi dem_module 100.a
y «@dom_sdram_fb dem_module 100a
e seutil bus_split 0 util bus split 100
Ltility —
[OMaster (JSlave  Master/Slave = Target < Initiator (0 Connected () Unconnected
< 2 | [T System Assembly.. \ BLOCK DIAGRAM
- e |
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H{EIP =27 (7 ki) opb_silOOu % IP =17 (/~—K}fi) opb_silOOh (Z& & #ix F9°,

Project ® MHS File: xps_proj.mhs Z% 7 /L 7U 7L THHWTIZENY,

BEGIN opb_sil00u &Ll S TWAHEZA%EEEL T BEGIN opb_siloOh (22 % L, PORT IP2INTC_Irpt =
sil_intr EFLR S TWDEZAZRL TIHEL, SRIFLTTIZSN,

ilinx Platform Studio — G:fsuzaku/sz130 - {xps_projmhs) - [xps_proj mhs]

[ Eile Edit View Project Hardware Software Device Configuration Debug Simulation Window Help
D@ HS :@E@:“ﬂﬂx%ﬁém EMNBIR: AR : Al Re S AR Br £
LTEL AXAARIEBTE ODDON

285 PORT Qutz = FPGA RESET EN w fad
Project ) Applications || IP Gatalog 286 END
287

288 BEGIN oph_gpio
289 FPARAMETER INSTANCE = led_gpio
290 PARAMETER HW VER = 3.01.h
i g 291 PARLMETER C GPIO WIDTH = 1
UGF File da‘a/"PSPTDJ'“” 29z PARAMETER C BASELDDR = OxFFFFA200
MPAGT Command File: ete/download.cmd 295 FARANETER C HIGHADDE = OxFFFFASFF

Implementation Options File: ete/fast_runtime.opt 294 BUS_INTERFACE SOPE = d apb w20
Bitgen Optians File: eto/hitzenut 2m5 PORT GPIO d out = nLED
= Project Options 296  END -

Device: xc3s 200efe320-4

Metlist: TopLevel

Implementation: XPS

HDL: WHDL

Sim Model BEHAVIORAL
= Reference Files

BEGIN opb_silOOh (ZZH

opb_si
300 PLRR AW VER = 1.00.a
301  PARAMETER C_BASEADDR = OxFFFFDOOD
; 30z  PARAMETER C_HIGHADDR = OxFFFFDOFF
Log Files 303 BUS_INTERFACE 30PE = d opb w20
Report Files 304 PORT SEG = SEG -

305  PORT n3EL = nSEL

306  PORT nLE = nlE

307 PORT nSW = n3v

308 PORT nCODE = nCODE

’ , PORT IP2INTC_Irpt=sil_intr %#iHZ
[ System Assembly.. BLOCWF@ ROl | I

13-4 MHS File £ %

Project ™ MSS File: xps_proj.mss &% 7 /L7y Z7 L TRIWTLTZEW,

PARAMETER DRIVER_NAME = opb_sil00u LS TnbHEZAZBEL (1 #7T) . PARAMETER
DRIVER_NAME = opb_silOOh (ZZ L, fRIFL TTESNY,

L. PARAMETER DRIVER_NAME = generic Ltk SV TWVDIGE . BH IV ERE A,

nx Platform Studio = G:/suzaku/sz130. - (ps proj.mss — [xps projmss] (M=1E3)
B Eile Edit Miew Project Hardware Software Device Confisuration Debug Simulation Window Help @
:D’-‘E’ﬂ@ Oy PEARNBERBAR PR MR BX BT &
S2TER AR RDHBE OIENN

| 3 25 BEGIN DRIVER ~
Froject | Applications | IP Cataies 25  PRRAMETER DRIVER_NAME = tmrotr
27  PARAMETER DRIVER_VER
PN § 28  PRRAMETER HU_INSTANCE
= Project Files 29  PARAMETER int_handler
2 BEGIN DRIVER
\MPAOT Oommand F\\e etc/down\oadcmd 3§ BEE}?XI&E??}ZEERIVER NANME PARAMETER DRIVE R_NAME = opb_Sllo Oh
Implementation Options File: etc/fast_runtimeopt ~vrn 4 _
Bitesn Options File: ete/bitgen.ut 2; giiiﬁi;i; ;IRJI;,E;E‘EEE PARAMETER DRIVER_VER - l * O O .a
=} Project Options - _ .
e 204 i PARAMETER HW INSTANCE = opb sil00u 0
Metlist: Toplevel 38 BEGIN DRIVER END
Implementation: »FS 39 PARAMETER DRIVER NANE
HDL: VHOL 40 PARAMETER DRIVER VER
Sim Model: BEHAVIORAL =

41 PARLMETER HUW_INSTANCE

= Reference Files
Log Files a
Report Files

4 [>BEEGIN DRIVER
45 FPARLMETER DRIVER NAME = opb_silOOh
46  PARAMETER DRIVER_VER = 1.00.a

PARAMETER HW INSTANCE - opb_silO0w 0
END

< | >
[MSvstem Aszembly. BLOGK DIAGRAM @ XPE_proj ‘ Xps_proj |

13-5 MSS File £ %
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VI ETIP a7y RNEEHOUEL,
IP Type 7 opb_silOOh (A F XL ET,

@

Filters

é_, (%) Bus Interface () Porte () Addresses [%Gunnectinn Filters

H-52-8-8-8-82-2-2-82-82-82-82-8-82-82-8-8-8-82-8-8

a 7 4F¥ 2l —alr L TESW, BFEOEERNDUERWTT N, Y7 MREIZIZERC ARy b~ o RNEhE £,

Mame

@ microblaze_i
<»d opb v20

i _|mb 10
e»d_|mb_»10
serzdram_contraller
s@conzole uart
wmzyztem_timer
wd_|mb_bram_if_cntlr
@i |mb_bram_if crtlr
szyetem_intc
s@system_mMemcon
sopb_gpio [
wdebug_mdm
wzpi_flazh

wled _epio
seeopb_zil00u_0
«bram block 0

o memcon_buz_split
wardom 14 _multi
wedom_sdram_fb
st buz_split 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 1.00k0
opb_timer 1.00k

Imb_bram_if chtle 1.00.0
Imb_bram_if_chtlr 1.00.b

opb_intc 1.00c
opb_emeo 200.a
opb_gpio alhb
opb_mdm 2003
opb_=pi 1.004
== A0k
100a
OF S TH_o 1':":'6
util_bus_split 1.00.a
dotr_module 1.00a
dom_module 1.00.a
util_buz_split 1.00.a
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13.2. CGIT7TEJ AV FLEDZaY bA—)L

By ClEsTzAry b~ d IP 27 % CGl Carha— L LET,
“C'¥suzaku¥sz***-xxxxxxxx¥implementation”®H|Z&% 2% download.bit Z-27>> T Flash ZE&#iz T2
30,

Flash ®H1Z A>TV % Linux TidHEgln CGL BEIEL TWET,

(Flash ®H® Linux ZE&&#z TLE-> TV DAL, Flash @ image ZEXEL T FEVY, iimage 1Zf1 8
CD-ROM ™”¥suzaku-starter-kit¥image”® 1 image-sz***-sil.bin Zffi> T7ZEW, Flash ® @ Linux
T BEE B Z D EICOWV TR, TSUZAKU Software Manual | 22 L T2,

IT VR Y 7N =7 FiEE %, SUZAKU A% —4%—X% kD JP1, JP2 24— U TEREZHR AL TLTE
S\, Linux NEE 20T, Xy =27 DR ELZL TTESN,

IP 7RV AZHERL . BHEWD T T T http//IP 7 RL A/7seg-led-control.cgi” |27 7B AL TLE &V, Ay
v D77 AN LED ORIENR T ZUFNLHIE TEES,

a Tseg—led-control - Microsoft Internet Explorer [Z”Elg|
T ULE REER FBTW BREANE LD ALFH w

- — i e
Q- ©-H @A G Lur feomo @ -
TELADY | http//10216611.234/ Tsee-led-controleai v | [Ed 580 U0 ? @+

7SEG LED CONTROL
ATMARK TECHNO

LEDZ2 LED1

1~F(16 #H) DO T4 % E

LCIOKIZ 2V s 458, 7
¥ A LED (23 ELT-
HENFERIND

&) -UitETENELE ® ATt

- )
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2L LF DY —2a—RT CGI Z{E T 2ZEIC RN FEBL TWET,
AL ANV FEERR, Flash ICEEIAT -0 DT —ZDIER T 1, BIOEBEOEIAL T IEIZOWTL,
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 <sys/types.h>
#tinclude <sys/stat.h>
#tinclude <fentl.h>
#include <unistd. h>
#tinclude <stdio.h>
#tinclude <string.h>
#include <stdlib.h>

#tdefine PROGRAM_NAME “Tseg—led-control”
#tdefine CGI_PATH PROGRAM_NAME”. cgi”

#tdefine DEV_NAME “/dev/silTsegc”
#define FORM_OK_BUTTON “ok_button”
#tdefine FORM_LED1_TEXT_BOX “ledl”

#tdefine FORM_LED2_TEXT_BOX “led2”

#tdefine FORM_LED3_TEXT_BOX “led3”

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: 0 0 0 0;¥n”);

printf (“padding: 10px 10px 10px 10px;¥n”);
printf (“font-family: Arial, sans—serif;¥n”);
printf (“background: #ffffff;¥n”);
printf ("} ¥n¥n”) ;

printf ("h1 {¥n");

printf (“margin: 0 0 0 0;%¥n”);
printf (“padding: 0 0 0 0;¥n");
printf (“color: #cc0000;¥n”) ;
printf (“font-weight: normal;¥n”);
printf ("} ¥n¥n”) ;

printf ("h2 {¥n");

printf (“margin: 0 0 0 0;%¥n”);
printf (“padding: 0 0 0 0;¥n");
printf (“font-size: 14px;¥n”);
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printf ("} ¥n¥n”);

printf ("hr {¥n”);

printf ("height: 1px;¥n”);

printf (“background-color: #999999;¥n”) ;
printf (“border: none;¥n”);

printf (“margin: 5px 0 70px 0;¥n”);
printf ("} ¥n¥n”) ;

printf (". leds {¥n”);

printf (“font-size: 12px;¥n”);
printf (“font-weight: bold;¥n”);
printf (“line-height: 20px;¥n”);
printf ("} ¥n¥n”) ;

printf ("</style>¥n¥n”) ;

}
static void print_html_head (void)
{
printf (“<IDOCTYPE html PUBLIC ¥”-//W3C//DTD XHTML 1.0 Transitional//EN¥”
¥’http://www. w3. org/TR/xhtm|1/DTD/xhtml1-transitional. dtd¥”">¥n");
printf (“<html xmlns=¥"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”);
}

static void display_page(int fd)

{ unsigned char leds[3];
read(fd, leds, 3);
print_content_type() ;

print_html_head() ;

printf (“<h1>7SEG LED CONTROL</h1>¥n”) ;
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}

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¥" />¥n”
FORM_LED3_TEXT_BOX, leds[2]);

printf ("</td>¥n<td align=¥"center¥™>");

printf ("LED2<br />¥n");

printf ("<input type=¥"text¥” name=¥"%s¥” value=¥"%x¥" size=¥"1¥" maxlength=¥"1¥" />¥n”
FORM_LED2_TEXT_BOX, leds[1]);

printf (“</td>¥n<td align=¥"center¥™>");

printf ("LED1<br />¥n");

printf ("<input type=¥"text¥” name=¥"%s¥” value=¥"%x¥" size=¥"1¥" maxlength=¥"1¥" />¥n”
FORM_LED1_TEXT_BOX, leds[0]);

printf ("</td>¥n") ;

printf ("</tr><tr>¥n”);

printf (“<td colspan=¥"3¥" align=¥"center¥“>¥n”);

printf (“<input type=¥"submit¥” value=¥"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;
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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);

}
J

return hex_value;

}

static void handle_query(int fd)
{

char *query;

unsigned char leds[3];

query = getenv ("QUERY_STRING™) ;
if (lquery) {

return;
}

if (!'strstr(query, FORM_OK_BUTTON)) {
return;

J

leds[0] = (unsigned char) get_query_pair_hex_value (query, FORM_LED1_TEXT_BOX);
leds[1] = (unsigned char) get_query_pair_hex_value (query, FORM_LED2_TEXT_BOX);
leds[2] = (unsigned char) get_query_pair_hex_value(query, FORM_LED3_TEXT_BOX) ;
write(fd, leds, 3);

}

int main(int argc, char *argv[])

{
int fd;

fd = open (DEV_NAME, O_RDWR) ;
handle_query (fd) ;
display_page (fd) ;

close (fd) ;

exit (EXIT_SUCCESS) ;
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13.3. RFRDFo>a—Fk
A =aT LTRIMNVELELEY =23 —FR7 7 Mg, R A AR RIS 077 7L —F2ATH 28

BHVET,
TRV AMIEBFIRN IS WET O T T m—RFLTBAENIZSN,

BB T 57 711 http://suzaku.atmark-techno.com/downloads/all
KRi~=o7 L http://suzaku.atmark-techno.com/downloads/docs

191



SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

@ AEFHOMA ., N IZHONT
AREFRHSINTODEEA . BIOELL A X, —RAIZBIFEA— D OB ERPERE T,
7R ALH T ™, ®, 0D/ HEFEL TRVER A,

KT R I

Ver. “AH SET A

1.0.0 2006 47 A 14 H | #IER

1.0.1 2006 7 19 H | fRGCETIE

1.0.2 2006 4E 7 H 24 H | BV THALETIE(CON4 D 9, 10 EY)

2.0.0 2006 4F 8 A 11 H | SZ010, SZ030, SZ310 xf/i D72 DA H (LU N HE/RZE D HEL)
“JTAG Clock |ZZH § 2" DFEHA1H %

BBoot MZ 5, CD-ROM DONEZ

EAEa 7 IZHIDIA B HERE BN

2.0.1 2006 4 8 H 18 H | TE7720 ®OH DO XL FALITAETE

2.0.2 2006 4= 8 H 23 H | iRGLaTIE

192



SUZAKU STARTER KIT GUIDE (FPGA) version 2.0.2

SUZAKU AA—H"—Fvy i1 F(FPGA A& #R) 2006 &£ 8 A 23 H version 2.0.2
¥Rt 7y bw—979/
060-0035 FLigEiF Xk 5 558 2 T H AFT £/ 6F 011-207-6550 FAX: 011-207-6570

193



	はじめに
	注意事項
	安全に関する注意事項
	取り扱い上の注意事項
	FPGA使用に関しての注意事項
	ソフトウェア使用に関しての注意事項
	本書に関しての注意事項

	作業の前に
	必要なもの
	CD-ROMの内容

	開発環境
	組み立て

	SUZAKU＋LED/SWボードの構成
	各種インターフェースの配置
	SUZAKUのインターフェース
	SUZAKU CON1 RS-232C
	SUZAKU CON2 外部I/O、Flash用コネクタ
	SUZAKU CON3 外部I/Oコネクタ
	SUZAKU CON4 外部I/Oコネクタ
	SUZAKU CON5 外部I/Oコネクタ
	SUZAKU CON6 電源入力+3.3V
	SUZAKU CON7 FPGA JTAG用コネクタ
	SUZAKU D1,D3 LED
	SUZAKU JP1,JP2 設定用ジャンパ
	SUZAKU L2 Ethernet 10Base-T/100Base-Tx

	LED/SWボードのインターフェース
	LED/SW CON1 テスト拡張用コネクタ
	LED/SW CON2 SUZAKU接続コネクタ
	LED/SW CON3 SUZAKU接続コネクタ
	LED/SW CON4 テスト拡張用コネクタ
	LED/SW CON6 ＋5V入力コネクタ
	LED/SW CON7 RS-232C コネクタ
	LED/SW 7セグメントLEDセレクタ
	LED/SW LED1～3  7セグメントLED
	LED/SW D1～4 単色LED(緑)
	LED/SW SW1～3 押しボタンスイッチ
	LED/SW SW4 ロータリコードスイッチ


	SUZAKUについて
	SUZAKUの特徴
	仕様
	メモリマップ
	SZ010、SZ030
	SZ130
	SZ310


	LED/SWボードについて
	回路説明
	ピンアサイン
	CoreConnect


	SUZAKU＋LED/SWボードを動かす
	接続方法
	シリアル通信ソフトウェア
	オートブートモードでLinuxを動かす
	電源について
	Linuxの起動
	ログイン
	ネットワークの設定
	ウェブ
	終了方法

	ブートローダモードでスロットマシンを動かす
	スロットマシン起動


	ISEの使い方
	単色LED周辺回路
	プロジェクトの新規作成
	デバイスの選択
	ソースファイルの作成
	ソースコードの入力
	文法チェック
	インプリメント
	コンフィギュレーション
	JTAGでコンフィギュレーション
	JTAGでコンフィギュレーション手順まとめ
	Flashに保存してコンフィギュレーション
	Flashに保存してコンフィギュレーション手順まとめ

	空きピン処理

	VHDLによるロジック設計
	VHDLの基本構造
	ライブラリ宣言とパッケージ呼び出し
	エンティティ(entity)
	アーキテクチャ(architecture)
	組み合わせ回路(not、and、or)
	押しボタンスイッチ周辺回路
	not、and、orを使う

	順序回路
	D-FF(D型フリップフロップ)
	同期設計
	カウンタ

	ISE Simulatorの使い方
	カウンタVHDL
	テストベンチの新規作成
	シミュレーション結果


	FPGA入門 スロットマシン製作
	単色LEDの順次点灯
	単色LED周辺回路
	単色LED順次点灯VHDL

	7セグメントLED デコーダ
	ロータリコードスイッチ周辺回路
	7セグメントLED周辺回路
	7セグメントLED デコーダVHDL

	ダイナミック点灯
	7セグメントLED周辺回路
	ダイナミック点灯VHDL


	EDKの使い方
	SUZAKUのデフォルト
	SZ010、SZ030のデフォルト
	SZ130のデフォルト
	SZ310のデフォルト

	GPIOの追加
	IPコアの追加
	OPBバスに接続
	IPコアの設定
	メモリマップ確認
	信号の定義
	ピンアサイン
	BBootのソース編集
	bitファイル作成
	コンフィギュレーション
	空きピン処理
	Flat View

	UARTの追加
	IPコアの追加
	OPBバスに接続
	IPコアの設定
	メモリマップ確認
	信号の定義
	ピンアサイン
	BBootのソース編集
	bitファイルの作成、コンフィギュレーション


	スロットマシンのコアをCPUで制御する
	今まで作ってきた回路をコアにする
	ウィザードを使ってOPBインターフェースをつくる
	OPBインターフェースとコアを接続し、自作IPコアを仕上げる
	自作IPコアの追加
	IPコアの追加
	OPBバスに接続
	IPコアの設定
	メモリマップ確認
	信号の定義
	ピンアサイン

	CPUで制御する
	BBoot
	プロジェクトにソースファイル追加
	割り込みハンドラの登録
	BBootのソース編集
	コンフィギュレーション
	スロットマシン動作確認

	スロットマシン完成

	こんなこともやってみよう
	IPコア(ハード版)
	CGIで7セグメントLEDをコントロール
	最新版のダウンロード



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /MS-Gothic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


