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{55 A FPGAY > &S
SP Pin 15

2.6 VGAf ' F T = — R

Pin5 ~_ » ~Pin 1
Pin 10 — L Piné
>
) - .
Pin 15 [TTITTI 4F‘II‘|1‘I
DB15 VGA Connector
(front view)
Ef=EE
W R37 ———iK
|
VD2 R38 —00
| I
VD3 R39 ———00
| I
VD4 R40 —iK
| |
VD5 E41 —00
| I
VDB
R42 —— 00 Pa
VD7 R43 —K 1 (5™
| S| g
WD8 R44 ——300 AT o
VD9 F45 ——00 31
— 11 o
w—=21g
o 1§ o
WiGh HS 13 o
B
ViGh VS 14 G,J
I 1y
15
:><—B—-::-
o)
"
| CONMECTOR DB1S

HIEYE = : VD1 (Red_L), VD2 (Red_M), VD3 (Red_H), VD4 (Green_L), VD5(Green M),

VD6 (Green_H), VD7 (Blue_L), VD8 (Blue_M), VD9 (Blue_H), VGA_HS (Horizontal Sync),
VGA_VS (Vertical Sync),

BEORIE, &, P ARORIERRA S - T, 100, 300, 1 KOHEHLZ K L TFPGADI0 & &
Mo TS, VGAA Z 7 = — R IR, fk, HBMRHLOT, 9 ORI H 5, i
HAIIZ29=512( KRR TE D,

VGA_HS & VGA_VSIE ZIETTL L ~UL TVGAD K & fiED A % ¥ M5 2 HiliH 4 5,
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Signal FPGA Pin
VD1 Pin 194
VD2 Pin 196
VD3 Pin 197
VD4 Pin 198
VD5 Pin 199
VD6 Pin 200
VD7 Pin 203
VDS Pin 204
VD9 Pin 205
VGA_HS Pin 7
VGA VS Pin 9
2.TPS/2A4A VBT 2 —RA
PS/2 DINA > X 7 = — R :
[EI R4
PS2 WCC . N
Rpﬂ RP=R] RPR] RPS4
1ok | 1ok | 10K]_| 10K
RAT o7 JPS
PSI0M  — )i 1
L T 2
A
Psp Qe )
psacM — 5
L T E
R4 270 o
=  COMMFLEX 6 sy MOPOP RS
Q L T
R43 - a7 JPE 3'3,.: ’ ,—R5.2 PS2 YOO
PSIDK  — q L
L T 2
A
P woo 4
psack — 5
L T E
RS0 270 o=
=  COMMFLEX 6
A—2L~X— : http://www.csun.co.jp A—/b : info@csun.co.jp 12




THEAORE

f//'n‘_
O RSt A AT 7 )0 o—

A, #HEEATRATRE 2
BRT 7/ vP—RLARICTS

v

Signal FPGA Pin
PS2DK Pin 12
PS2CK Pin 13
PS2DM Pin 10
PS2CM Pin 11

2.8 RS232 VU T NVAHR— A U H Tz —R

T OMRS232A H T = — AL TV D (DB L 3PinfLIEE ),

5,
DBOA & 7 =— A :
Pin & Pin 1
| L~
N v v v v e B
Clooo o/
Pin O ||||||||| Fin &
DB9 Serial Port Connector
(front view)
[EIfES P
33V
35 M aAuF 3 T car M aAuF RE232
1 18
” Cl+ WCC ” | - 1T 11
3 2 o6,
UART T R32 100 [T [l KT v 2
UART RY __ — T TO R -
TRRT TE EXT ——— i %o ngjl : B e s
TART R ENT ——— g 2 10 g Ry EXT = E .
R3Z 100 | E | GE' a _{}D
H Yo o HE— H 5 /10
C36 . OAuF SPRZIoECH 3 OAuF JE2
JF3
1 ]
z
3
33V
R34 510 D7 SR
i, 9 Hﬁf 2 LART_T¥ CONG
| S|
RIS 510 D& GREE
p— 1 H)’f 2 LART_RY
| S|
o<y
Device Signal FPGA Pin
U1 UART_TX Pin 18
U1 UART_RX Pin 16
U1 UART_TX_EXT Pin 20
U1 UART_RX_EXT Pin 19
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T — HERERE, kS L CWALEDDN ST 5,

2.9 LCDIEdaA v #Z 7 = — R

[EIfSEO
Sy
[ale]
7
- - 10k
1 1
7
3 ]
4 S
5 LCD_ R
i LD E
7 Lo
& LCod
g Ccoz R75
10 LCOa 510
11 (!
12 LCos
13 CCOR sy
14 LCO7 = T
15
16
L
COMNIE i
v~y
Device Signal FPGA Pin
JP9—-4 LCD_RS Pin 93
JP9-5 LCD_RW Pin 90
JP9-6 LCD_E Pin 87
JPO-7 LCDO Pin 22
JP9-8 LCD1 Pin 24
JP9-9 LCD2 Pin 26
JP9-10 LCD3 Pin 27
JP9-11 LCD4 Pin 28
JP9-12 LCD5 Pin 29
JP9-13 LCD6 Pin 31
JP9-14 LCD7 Pin 33
aiH
Pinl, GND

Pin2, VSS 5VEEIR
Pin3, VOIZIKEED = v A b

A BRI D R — %59 < TOND & &kt 3~ D RET — &V,
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Pin4. RS|ZResister Select., Highl~ULDIfZFT —# L YA ~. Low L-UUEHIHES L ¥

A b &EIRT D,

Pin5. RWiXRead/WritefE5 5 1 . High L~V IReadfE, Low L ~/LIRETWritedfE,
Pin6, ElXEnablef5 5, High?»bLowlZEH#HT 2 Hf, IKME Y 2 — A a~r REFEITT 5,
Pin7~14, DO~D7, 8bitWF\T—4% 71 >,
1602{Z i E ¥ = — /L INFROCCROMIZ160ME D K> b~ b U w7 ADILFRT T 7 4 v 7w

FLTWD,

— _m

B fir| o000 |o0010| 0011 | 0100 | 0101 | 0110 | o111 | 1000 | 3011 | 1100 | 1102 | 1120 | 1212
E_ | 4

CGRAM *
M 0000 M 0 @ P \ p - Fd = a P
® X % %0001 ) ! 1 A Q a q o T > s q
® ¥ % %0010 1) " 2 B K b r F 4 ml| oz [ (7
X X X X 0011 (4) i cales 14 [ i B TP T T Y e
XX X X0100 (5) s 4 D T d t 5\ = F * M [+]
X X X %0101 (&) % 5 E U e u -] FI+F 1= B 0
® ¥ X X0110 (7) & 6 F v { v 2+ | » = | = P =
¥ % %0111 (&) > 7 G w g w T ¥ 7z 5 g x
® ¥ X %1000 (5% ( 8 H X h x { F #+ 1 ] X
X X X %1001 (2) ) 8 1 ;430 [ | y | 7| ¥ |eshalunta=l.| .y
% 3 > 21010 (3) . ' ] z i z x 2 1) v i F
XX % x1011 ) s [ K [ k { T + E ] x /]
X % %1100 (5) 7| < L ¥ 1 I + i = ¢ [0}
X 1101 (3] - - M ] m ) a 2 ™ vl = +
21110 7) . - by | 5 n - -] + b #5 n
X X X X 1111 (8) L I L e T - e :

a<w v R
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Execution Time

_ Code {max) (when f_, or
Instruction RS RW DBT DBE6 DB5 DB4 DB3 DB2 DB1 DBO Description fose 13 270 kHz
Clear 1] 0 0 0 0 0 0 0 0 1 Clears entire display and
display sets DDRAM address O in
address counter.
Return 0 1] 0 0 0 0 0 0 1 —  Seis DDRAM address 0 in 152 ms
home address counter. Also
retums display from being
shifted to original position.
DORAM contents remain
unchanged.
Entry 0 0 0 0 0 0 0 1 s Sets cursor move direction 37 ps
mode set and specifies display shift.
These operaticns are
performed during data write
and read.
Display 0 1] 0 0 0 0 1 D C B Sets entire dis (D) ondoff, 37 ps
onfoff cursor onfoff (C), and
control blinking of cursor position
character (B).
Cursoror 0 1] 0 1] 0 1 SIC RL — —  Moves cursor and shifts 37 ps
display display without changing
shift DORAM contents.
Function O 0 0 0 1 DL N F — —  Setsinterface data length 37 ps
set (DL}, number of display lines
(M), and character font (F).
Set 0 1] 0 1 ACG ACG ACG ACG ACG ACG Sets CGRAM address. 37 ps
CGRAM CGRAM data iz sent and
address received after this setting.
Set 1] 1] 1 ADD ADD ADD ADD ADD ADD ADD Sets DDRAM address. 37 ps=
DCRAM DORAM data is sent and
address received after this setting.
Read busy 0 1 BF AC AC AC AC AC AC AC Readsbusyflag(BF) 0ps
flag & indicating intemal operation
address is lxeing performed and
reads address counter
contents.
Write data 1 0 Write data Wites data into DDRAM or T us
toCGor CGRAM. tipp =4 us®
DDRAM
Fead data 1 1 Fead data Reads data fromm DDRAM or 37 us
from CG or CGRAM. tipp =4 us®
DDRAM
WD =1 Increment DDRAM: Display data RAM  Execution time
D =0: Decrement CGRAM: Character generator changes when
S5 =1 Accompanies display shift RAM frequency changes
SIC =1: Display shift ACG: CGRAM address Example:
SIC =0: Cursor move ADD: DORAM address When f_ or fg is
RL =1: Shift to the rght (comesponds to cursor 250 kHz,
R/ =0: Shift to the left address) 270 _
DL =1 8bits, DL =0: 4 bits AC: Address counter used for ~' M “5gg = 40Hs
N =1 2lines, N=0: 1line both DO and CGRAM
F =1 5=x10dots, F=0: 5x 8 dots addresses
BF =1: Intermnally operating
BF =0 Instructions acceptable
Note: — indicates no effect.

bo LHELOARIE FRERE SBM S

After execution of the CGRAM/DDRAM data write or read instruction, the RAM address counter
is incremented or decremented by 1. The RAM address counter is updated after the busy flag
turns off. In Figure 10, t, is the time elapsed after the busy flag fums off until the address
counter is updated.

http://www. dragonwake. com/download/LCD/hd44780u. pdf
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2.10 USBA v H# 7 = — R
Cypress £ CY68013 v A 2 ZEH L T\ 5,

Bl B[]
3 P RUS
q 1 e I
5 =  —
T
CI*F 1 210 #
=
[ ] &
B5 MO POP WiE AU =
. N P o K (=30 A
; | 3 Gl i = =
|_|: [ ::;ﬁ Eﬁ'.l: = B )
— I S
FEE1 Q
2 T T, " 2 " 2
- _Ieal el el on] on
LT L-:m ]:gii'gii'gii'giﬂn.lur
iouf 0. 1uF [T ) = o —
o], SHEZESE  peowmeigis
— e BEEERERR P-"-'-"'T'E g USE SLOE
0+ 15 T sk FADDRD
I T 5 TE _FAODRI
—— " oMz = H”[[: F'LTEFD
_— pATIFLAGD T ——
NS RESET [ (R
P USE DD
L E AT
(U e e
el T " Pz e
Il 1 e LS PEIFDS S T=E 1
*TaLl :E:gf B L 3 =
T BCCH T I
L Ut PEIFD eI 1 3
WO POP T 24 DGOMHZ USE CLI 1 - PEIFDT |2t
Lol T — Bl e - =
H POCIFDS ;—H&H%—
PONEDS e Tep
— A3V POZFDID EELE AT
' 1 e L
o = -1 TEE s
T o POSIED 13 H——epp
F':‘;ﬂ_ttrit Sha P[Iu_F[IIf = T r e
21 » POTIFD IS P —
[ mr—m —| PEFERVED R s USE LA
— — =18 PP ETLUFLAGES [H——Tep oo —
g [§  ToF SOOF
SCUBZSSE  hovheines B oAol
P B L o et e e D= R
10 Usg2.0
- .
T2
CY7C18013 Pin  Signal FPGA Pin
PB/FDO USB_DO Pin 116
PB/FD1 USB_D1 Pin 115
PB/FD2 USB_D2 Pin 114
PB/FD3 USB_D3 Pin 113
PB/FD4 USB_D4 Pin 101
PB/FD5 USB_D5 Pin 100
PB/FD6 USB_D6 Pin 97

b3
LEL
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PB/FD7 USB_D7 Pin 96
PB/FD8 USB_D8 Pin 65
PB/FD9 USB_D9 Pin 64
PB/FD10 USB_D10 Pin 63
PB/FD11 USB_D11 Pin 62
PB/FD12 USB_D12 Pin 61
PB/FD13 USB_D13 Pin 120
PB/FD14 USB_D14 Pin 119
PB/FD15 USB_D15 Pin 117
ar hr—fE5

CY7C18013 Pin Signal FPGA Pin
RDYO/SLRD USB_SLRD Pin 86
RDY1/SLWR USB_SLWR Pin 85
CTLO/FLAGA (pf-47) USB_FLAGA Pin 95
CTL1/FLAGB (full) USB_FLAGB Pin 94
CTL2/FLAGC (empty) USB_FLAGC Pin 78
PA7/FLAGD USB_FLAGD Pin 67
PA2/SLOE USB_SLOE Pin 74
PA6/PKTEND USB_PKTEND Pin 68
PA4/FIFOADRO USB_FADDRO Pin 72
PA5/FIFOADR1 USB_FADDR1 Pin 71
CLKOUT USB_CLK Pin 184
IFCLK USB_IFCLK Pin 80

Ho LFEHELWLWHRIZUSBOT —H v — h & T2 T30,

2. 11 =3 IEFHISRAM

ISSTHED @ FERIHASRAMA £ L T %, A= (IX256K X 16Bit, Enablefs 5 1dBytefd:| Il
72DT, BytefRITHETE 2,

[EIfE P
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BR77 /o —LbARBICTS
3.3
U o ®
[} [ ]
— o 28 b
ST S A R
T A q |
—— = 103 | i
— E& e | 10d g TO%
A | 105 4z TO6
A g | € 108 F g SO7
T 21 |°F 107 ¥g B
— AT | 5] o E—
—aT 55 e N o — T
T T N fel M0 sy =0m
T E T A o fss——=oe
T TA9 e |42 Y It
T SAIS a7 | A3 1013 P —=h7e
T EW Al 1014 M
AT a3 |4 |
TATE 44 | A1
SR CE i 40 SRAM BED
SRAN WER 7 EU% '-Iig: 30 SRA BED
SRA OES Eil B oo oyl I
= =
IS5125616 o = KRl
| | ]
Chitt hitz hitz
D.D1u1 OAuF]  O.1uF
7 RVRE&:
SRAM Pin FPGA Pin External Bus Signal
AO Pin 190 SA1
Al Pin 189 SA2
A2 Pin 187 SA3
A3 Pin 185 SA4
A4 Pin 183 SA5
Ab Pin 182 SA6
A6 Pin 181 SA7
A7 Pin 180 SAS8
A8 Pin 178 SA9
A9 Pin 176 SA10
A10 Pin 175 SA11
All Pin 172 SA12
Al12 Pin 171 SA13
Al3 Pin 169 SA14
Al4 Pin 168 SA1b5
Alb Pin 167 SA16
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Al6

Al7

Fes {55
SRAM Pin
sram_db[0]
sram_db[1]
sram_db[2]
sram_db[3]
sram_db[4]
sram_db[5]
sram_db[6]
sram_db[7]
sram_db[8]
sram_db[9]
sram_db[10]
sram_db[11]
sram_db[12]
sram_db[13]
sram_db[14]
sram_db[15]

ay hbr—ES

SRAM Pin
CE#
OE#
WEH
BEO
BE1

2. 12 753 [FEIHASDRAM

[E %1

Pin 166
Pin 165

FPGA Pin
Pin 102
Pin 106
Pin 107
Pin 108
Pin 109
Pin 111
Pin 122
Pin 123
Pin 124
Pin 125
Pin 126
Pin 128
Pin 130
Pin 131
Pin 132
Pin 133

FPGA Pin
SRAM_ CE#
SRAM_ OE#
SRAM_ WE#
SRAM_ BEO
SRAM_ BE1

SA17
SA18

External Bus Signal

SDO
SD1
SD2
SD3
SD4
SD5
SD6
SD7
SD8
SD9
SD10
SD11
SD12
SD13
SD14
SD15

External Bus Signal

Pin 140
Pin 139
Pin 141
Pin 137
Pin 138
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UD4
SA0 73 2 500
SA1 24 | 40 L my =
SAZ 25 | A1 bel 5 =02
TA3 26 | &2 L@z = D3
SAd 29 | &3 D@3 g =04
SAL a0 | &4 ol BT
SAR 3|~ D& 1y =05
SAT 37 | “8 DOE 43 =07
SAS a3 | A7 DT M5 =pD3
SAJ 34 | 8 DG g =09
SATD a2 | A9 DOS Mga =00
ST 35 | A104AP DEM0 My =0
&1 e
SOCLK a8 D2 req =ois
CLK D@13 25 T
Sa12 20 D4 mes =g
X i BAO D5
Bt 15 S0 LDEM
S0 Cas 17 | — LLGM =g =0 DG
S0 CHE 57 EEES_ LD
S0 RAS 18 40
S0 WE 16 | Bas NC1 g5
o | BE NC2 R
33V Cs
- T i voD onp
7| DD GND e
£ vDD GND 5
5 vDDQ GND e
a5 voDa GND 2=
a5 vDDa GND 2
wDD GHD
HYE7 w561 B20HGT-H —
7 RVREE:
SDRAM Pin FPGA Pin External Bus Signal
AO Pin 191 SAO
Al Pin 190 SA1
A2 Pin 189 SA2
A3 Pin 187 SA3
A4 Pin 185 SA4
A5 Pin 183 SA5
AB Pin 182 SA6
A7 Pin 181 SA7
A8 Pin 180 SA8
A9 Pin 178 SA9
A10 Pin 176 SA10
All Pin 175 SA11
BAO Pin 172 SA12
BA1 Pin 171 SA13
F—HEE
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SDRAM Pin
DQO
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9
DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

ay br—EE

Signal
SD_CAS
SD_CKE
SD_RAS
SD_WE
SD_LDQM
SD_USB_DQM
SDCLK

FPGA Pin
Pin 148
Pin 156
Pin 149
Pin 146
Pin 143
Pin 144
Pin 147

2.13 KRR E., [#Flash

TP

FPGA Pin

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin

102
106
107
108
109
111
122
123
124
125
126
128
130
131
132
133

External Bus Signal

SDO
SD1
SD2
SD3
SD4
SD5
SD6
SD7
SD8
SD9
SD10
SD11
SD12
SD13
SD14
SD15
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BRF7 /uP—RLAEICITS
33
Fa J
Sh2 73 LI ki )
%] a3 | M = D@1 s S0z
=X 32 | A2 Da2 Iae =03
SAS a1 |53 D&3 Iae =04
TAE Tl B Dad 145 S
SAT 19 |23 DEs 145 S
] 16 | 25 DRE 144 =
=23 EH Ll D&7 =g
SAID 7|48 Das 55—
SATT CH Dag
e = a10 b0 a2
=575 ] & D1 f5g—=
SL14 3 |52 Dan2 =
Si1E B LIk Uk reame
SA1E T A4 Dend Iy o+ S40
T rem LIk DGt 511
SATD 17 |18
SRE] 16 | 417
ZA20 3 i}g
FLASH O 28 10 FLASH RY BY
s ined 3 o o] £
SvE RESET 12 | EX MCT4
e
e B e
RF16 Eae
Amzalvaao |
ML ol =+
RF17 1
1.1 For Am291v320D A20
7 RVREE:
Flash Pin FPGA Pin External Bus Signal
AO Pin 190 SA1
Al Pin 189 SA2
A2 Pin 187 SA3
A3 Pin 185 SA4
A4 Pin 183 SA5
A5 Pin 182 SA6
A6 Pin 181 SAT
A7 Pin 180 SA8
A8 Pin 178 SA9
A9 Pin 176 SA10
A10 Pin 175 SA11
All Pin 172 SA12
Al2 Pin 171 SA13
Al13 Pin 169 SA14
Al4 Pin 168 SA15
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A15

Al6

Al17

A18

A19
7y lE5
Flash Pin
DQO

D1

DQ2

DQ3

DQ4

DQ5

DQ6

DQ7
DQ15/A-1

a2y be—NVfEFE

Flash Pin
FLASH_CE
FLASH_OE
FLASH_RW
FLASH_RY_BY

FPGA Pin
Pin 155
Pin 154
Pin 150
Pin 135

2.14 $EBET KL AR R

TP

Pin
Pin
Pin
Pin

Pin

FPGA Pin

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin

167
166
165
162
161

102
106
107
108
109
111
122
123
191

SA16
SA17
SA18
SA19
SA20

External Bus Signal

SDO
SD1
SD2
SD3
SD4
SD5
SD6
SD7
SAO
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gy
JE1
SAD oz
SAE a4 gi;
SEd ? g SE3
ZAT i SA16
— 11 12
SN 13 14 2513
SEIT 1? 13 SA1E
] e ST
FLASH OF A2 T =vs RESET
FLASH RV 2324 FLESH CE
25 - 26
— 27 28
SA3 o S49
— 3 F2
RN T 3 Zho0
SRAM VR - SR _OER
39 40
EXT_ALDR
3.3y
7
| A
External Bus Signal FPGA Pin External Bus Signal FPGA Pin
SAO Pin 191 SA10 Pin 176
SAl Pin 190 SAll Pin 175
SA2 Pin 189 SAl12 Pin 172
SA3 Pin 187 SA13 Pin 171
SA4 Pin 185 SAl4 Pin 169
SA5 Pin 183 SA15 Pin 168
SA6 Pin 182 SA16 Pin 167
SA7 Pin 181 SA17 Pin 166
SA8 Pin 180 SA18 Pin 165
SA9 Pin 178 SA19 Pin 162
SA20 Pin 161 SYS RESET Pin 152
FLASH RW Pin 150 SRAM_CE# Pin 140
FLASH CE Pin 155 SRAM_WE# Pin 141
FLASH_ OE Pin 154 SRAM_OE# Pin 139
2.15 JERT —F N
[EIfS BT
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FEHEA OB A, S E MR ATRE 2
BRF7 /uP—RLAEICITS
sy
JE2
507 T2 SDE
] 34 =04
K] ? g =02
=] o ]
S015 |1 12 1] =pi4
=013 13 14 =
] 1? 12 ]
] o ]
USE DO 2122 UsBE
0=0 02 23 24 0=0 03
0=0 D04 %? %g 0=0 05
0=0 D06 I NN
USE D3 332 USE D9
058 010 3334 058 017
058 D12 g? gg IEERGE]
058 014 I 058 015
EXT D&TA
v~y
External Bus Signal FPGA Pin External Bus Signal FPGA Pin
SDO Pin 102 SD8 Pin 124
SD1 Pin 106 SD9 Pin 125
SD2 Pin 107 SD10 Pin 126
SD3 Pin 108 SD11 Pin 128
SD4 Pin 109 SD12 Pin 130
SD5 Pin 111 SD13 Pin 131
SD6 Pin 122 SD14 Pin 132
SD7 Pin 123 SD15 Pin 133
USB_DO Pin 116 USB_D8 Pin 65
USB_D1 Pin 115 USB_D9 Pin 64
USB_D2 Pin 114 USB_D10 Pin 63
USB_D3 Pin 113 USB_D11 Pin 62
USB_D4 Pin 101 USB_D12 Pin 61
USB_D5 Pin 100 USB_D13 Pin 120
USB_D6 Pin 97 USB_D14 Pin 119
USB_D7 Pin 96 USB_D15 Pin 117
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2.16 ¥LEE=2—HI0

[EI R
9%
JEZ
—
2 1
CLE I ] 3 CLE QUT
=] )
CLE QUT =] 7 CLE M
10 ]
LZDo 12 11 LM
LZD2 14 13 LCDS
LZDd 16 15 LZDs
LCDE 18 17 LCDY
20 19
GRIOO 22 21 GRIO
GRIO2 24 23 GPICE
GRIOG 26 25 GRIOS
GPRIOE 28 27 GRIOT
30 29
32 K|
GRIOS 34 33 GRIO9
GRICT0 36 35 PO
] 38 ar =02
= 40 39 =
I
ADDA_PORT
w7
External Bus Signal FPGA Pin External Bus Signal FPGA Pin
CLK_IN Pin 79 CLK_OUT Pin 81
LCDO Pin 22 LCD4 Pin 28
LCD1 Pin 24 LCD5 Pin 29
LCD2 Pin 26 LCD6 Pin 31
LCD3 Pin 27 LCD7 Pin 33
GPI00 Pin 35 GPIO1 Pin 34
GPI02 Pin 37 GPIO3 Pin 36
GPI04 Pin 40 GPIO5 Pin 39
GPI06 Pin 43 GPIO7 Pin 42
GPIO8 Pin 45 GPIO09 Pin 44
GPIO010 Pin 46 GPIO11 Pin 77
SWO Pin 58 SW1 Pin 47
SW2 Pin 52 SW3 Pin 51
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2.17 JTAGA v H T = — A
JTAG A > # 7 =—AZB LT FPGA X7 — R4 %, ChipSCOP ¥ R— 45, T
7 B¢ Tl JTAG = — RZ2FHT 5,

[EIfSEO

JC1

TCE
TOO
Thds
MC2
TOI

WCC
HNEC1
HLC3

GHO
GHDO2

w-l ot —
[57F1
R%al

XCF02S ZFIH+ 2B AILPRM E— R TH Y r— R 5,

3.3V 3.3V
)]
U2
19 1 veco VCCJ fg
VCCINT
DI 4 3 FPGA_CCLK
™S 5 | IDI CLK =~ FPGA_DIN
TCK 6 | TMS DO 1o FPGA_DONE
FPGA_TDI 17 | TCK CE 3
TDO CEO 7 FPGA_PROG_B
| Gnp  OERESET |8 eANITE
E—S NC1 NC6 —E:'lg
EIT NC2 NC5 TE‘
— 12 NC3 NC4 24—
XCF02S
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j

p;-rdng:. ""SALE“" ECPi iw:s
H s Icur aut p_o.m;
;f;-? -
¥
.| Bed
3 2‘?‘;
5_”1 lc-m
FEP3 I;Tvv.
S 1L
2.19 V& FEIE
B R
0 33v
La"
RR4
ZT~OR1
SW2 RRS 47K
- —1 +— . ({ SYS_RST#
' 100 ECR1 _L
10uF
I RRA-47K: RR5-100; RRG6-0
. B ECR1-10uF
v~y
Device Signal FPGA Pin
UR1-7 SYS_RESET Pin 152

2.20 7av7o
[EIfSEO
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CLE USER

AR AT 7 /v —

iH

"
FAREA OB
33 T3
1 o)
(e <. WCCOoUT = I IEEEIR e <. WCCOoUT = I
iuE 2 | ono e L Rz 33 i 2 | ono ne e R¥Z  NOPOP
&0, 000MHz NG FOP
v~y
Clock Signal FPGA Pin
50. 000MHz MCLKIN Pin 76
GPIO11 Pin 77
FPGA PN IL DLL 238> T, 50MHz D7/ v v 7 % =— X s U THER I a v 7 3 TE

a—WF T g
%o Bk 7 a w713 50MHz TAKTEX RWEASITa—F 47> g U 2FIAL &0,
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BoF IRER
Examples¥s2_fre Zf & U CEAETFNER
Tz bOES
TV NEEEIT A8A 1% File—0pen Project TR, B M. ise 77 A V& X
v 7 TR <,

3.1 7m
B~ e
)

AL £,

E Xilinx — ISE — EX¥xilinx¥Examples¥s2_fre¥project¥fre.ise — [Desien Summary]
Eile Edit Wiew Project Source Process Window Help (=115 3§
DPEHT LidpEX 90 RIPPHXESMR iR ND:iAR:iNE__ ~¥:9:00RAL
(T E MEAALNL OO
¥ FPGA Desien Summary o fre Project Status &
ourg's for: | Implementation ad | =] DES‘%" Cvervien Project File: |freise Current State: Translated
=lfre Summary
- Modul fi +E B
= £ xeBeA00-4pa 208 DYI9F Properties N © frors
o I~
& [Ahfre (frew) [ Madule Level Lhilization Tarest e l0-dpg 208 « Warnings:
[ tre et tfreucty [2] Timineg Constraints Device:
[Z] Pinout Report || | Product I5E 107103 - Foundation + Routing
E3 Sowrces | [yFiles | ggSnapshots | [Py Libraries [ Clack Report Version: Simulator Results:
= Errors and Wamines Desiegn Goal- | Balanced + Timing )
[O)synthesis Messages Constraints:
Processes for: fre o] [ Translation Messages Design Hilir: Default {unlocked) + Final Timing
™ Add Existing Source [ Man Messagse Strategy: Score: 3
™= Create New Source =t A Dewic b g
T View Desien Summary Project Properties A~ fre Partition Summary =1
¥ Desien Utilities Enable Enhanced Desien Summ. || | No partition information was found.
4 User Constraints [ Enable Message Filtering
P2 Synthesize - X3T U Dlspla).r Ineremental Messsees Device Utilization Summary (estimated values) -1
Impl + Desian Enhanced Desien Summary Contents = — = T
T2 Implemen 2 Shove Partition Data Logic Utilization Used Available Utilization
£)  Generate Frogramming File D] hom Ervars “ Miumber of Shioss 15 04 o
T3 Oonfigwe Targst Device ¥ - O Show Werings || [ Humber of Shoe Fip 7 7168 W
< ¥ || = Flops v
B Processes | ISE Desian Suite 101 MEFIEEE | 3 Design Summary
~
»
| £
Conzole | @Erors | g\ Wamnines | (@Il Shell | [3 Find in Files
LOC

3.2 R—FRIcEZIAH

QRO FENSH Y £9 1 JTAG =— K& PROM E— K, JTAGE— RTH Y u— KT 554
IXEIFG D & IEMAMRAE SN2, PROM E— ROBPAITAEVICEZAETN T, BFEANL
%L ABMICT— R LTETT 5,

3.2.1 JTAGE—FRTHFvvm—FK
Processes ffl® Generate Programming File #X# 77 U v 7925 & JTAG E— R TH U
o0— R4TL5HObit 77 AABERKREND,
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by = em e meme memem e e
" g t} Ho Proceszses Eunning D Power Report
@ Bitzen Report
I?t Frocesszes: fre =} Secondary Reports
=™ w o1m 21 T ™-a
Ej't = Design Summary/Reports -
* Desi Utiliti Pinout Report
EELEn Fhilities [=)- Show Columns
o Uszer Constraints Fin Fumber
— fa Synthesize — X5T Signal Wame
(] Implement Design Fin Usage
Ea Generate Programming File Fin Hame
Configure Target Dewice Direction
cu Analyze Design Using ChipScope IO Standard
I0 Bank Humber
Drive [(mal
[#] Slew Rate
% Start | EMf Design |lu_"| Files ID L | B E Desigzn Summa
Conzole

case, the option listed last will he used.

FProcess "Generate Programming File™ completed successfully

4 |
Console a Errors _ﬂ Warningz | (M Find in Filez Results

Configure Target Device X 7 N7 ) v 745,

E ¥arning E]

Ho iMPACT project file exists. Click OK to open iMPACT. You will then

g need to define a configuration chain, designate which dewice in that
chain iz the target dewice, and then sawve the iMPACT project file. Once
thiz step iz completed, subsequent runs of the "Configure Target

Device' process can program the target device without needing to open
the iMPACT GUL.

OK Z#d4, Biu it Configure Target Device FIZ3 % Manage Configuration Project
(IMPACT) X7 N7V v 7§ 5,
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g m e e e g ek
» | P) He Processes Bunning D Fower Report
@ Bitgen Report =
l?t Frocesse=z: fre = Secondary Reports oS
(=L TR ST oa
Erg: = Design Summary,/Reports Tomi E Report Hame
) Design Utilities esign Properties . . e
X [] Enable Mezzage Filtering Synthesis Report
o User Constraints Optional Design Summary Contents ﬁ
— Tl Synthesize - ¥ST [] Shew Clock Repert e
T Implement Design [[] Shew Failing Constraints Wap Beport
c} Generate Programming File D Show Warnings m Doy
Configure Target Dewice D Show Errors —
@  Ganerats Targst PRON/ACE Fils Fewer Report
ge Configuration Project (iMPACT) Post-PAR Static Timiz
eu hnalyzre Design Using ChipSeope Bitgen Report
E Start | [} Desien |lu_"| Files IE Libraries = Dezign Summary (Frogramming File Generated)
Conzole

For further information on the status of this process, ses the " _impact. log™ file.

Process "Manage Configuration FProject (iMPACT) "™ launched successfully

< |
Conzole |° Errors ‘_!_\, Warnings (ﬁ Find in Files Results

IMBAGT — Welcome to iIMEPAGT

Pleaze zelect an action from the lizt below

(%) Configure devices uzing Boundary-Scan (JTAG)

| Automatically connect to a cable and identify Boundarv—5Scan chain W

Prepare a PROM File
Prepare a Swstem ACE File
() Prepare a Boundary-Sean File
=WF

() Confiewre devices

uzing Slave Serial mode

<Back | Finish | [ Gancel

JTAG B— FZ 3R L C. “Automatically connect to a cable and identify Boundary—Scan
chain” OF 7 # )V k OF%E T Finish Z#J,
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E Assign Mew CGonfizuration File
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Look. it |a E: A «ilire/Examples/z2 fre/projects

D.

I neo

I _xmszes
[hire_db
Bxst

File name: | |

File tvpe: | &l Desien Files (#.mcs *gxo *jsc *bed) V|

Cpen

Cancel

Cancel Al ] ’ Bypazs ]

(%) Maone
(") Enable Programming of SFI Flagh Device fttached to thiz FPGA

(") Enable Programming of BFI Flazh Device Attached to thiz FPGA

Bypass &9,

E Assign Mew CGonfizuration File

Look. it |a E: A «ilire/Examples/z2 fre/projects

D.

i g =

I _xmszes
[hire_db
Bxst

File name: |fre]:-it | Cpen

File type: | All Desien Files (*hit *rbt *nky *izc *bed) v/

Cancel

Cancel Al ] ’ Bypazs

l

(%) Maone
(") Enable Programming of SFI Flagh Device fttached to thiz FPGA
(") Enable Programming of BFI Flazh Device Attached to thiz FPGA

Open % #f9°,
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E Device Programming Properties — Device 1 Programming Froperties
Gategory

= Boundary-Scan
D

Device 2 { FPGA, x03s400 ) FigaErlp EmE YelE
“erify
General GPLD And PROM Properties
Erase Before Programming
Read Protect O

PROM/CoolRunner-I Usercode (8 Hex Digit) |
PROM Specific Properties
Load FFGA O

[ (0] 4 l [ Cancel ] ’ Apply ] ’ Help

77 AL b ORET 0K Z 47,

E Xilinx — ISE — E¥xilinx¥Examples¥s2 fre¥project¥fre.ise — [Boundary Scan]

% File Edit View Project Source Process Operations Qutput Debug Window Help
DR EHS LidDEX D RiIPLPKEPR HN:BEODiARidm_ ~i9
SEE MUY RNn g 2 30 W

BABoundary Scan Available Operations are:

EalSlaveSerial =P Eraze
BolselectMAP =P Blank Check i

i i Readback ol E LN
‘EADesktop Configuration = Readbac ;
‘BalDirect SPI Gonfiguration epGet Device ID A
[E]3ystemACE e Get Device Checksum — <400
[E]PROM File Formatter =pGet Device Sienature/Usercode hypass fre it

DO

g Source "[uj Files ||m Snaps| [y Librarie |Configuration

E‘_t Proceszes | Configuration Operations

| @ Boundary Scan

INFO:iMPACT:501 - 'Z2': Added Device xc3s3400 successfully. A

v
| 3
Cansale | oErrUrS ” 1) Warnings " ETC| Shell " |4 Find in Files

Configuration | Platform Cable USE | 6 MHz | usb-hs

a
DI s
a

Get Device ID

wofls Tl Get Device Signatures/Uzercode

bypaszs fre b fizzign Mew Configuration File..

TDO Set Programming Properties..

Set Eraze Properties..
Set Target Device
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E Device Programming Properties — Device 2 Programming Properties
Category

= Boundary-Scan
Device 1 { PROM, xcf02s )
Jey [ FP i

Property Mame Walue
Werify

FPGA Device Specific Proeramming Properties

Azeert Cable INIT during programming |:|

[0]8 l ’ Cancel ] ’ Apply ] ’ Help

0K %z #19,

Hym— RE T RO :

% Eile Edit View Froject Source Process Operations Oulput Debug Window Help

DFHS L:YREX v R:PPEEPB|N: BE MDA ME &V iFEE SR HAAR
T S HHEE T F A

| © %%Boundsry Scan | |Awalleble Operstions are |
‘BaElaveSerial =pProgram
‘BaSelectMAP =pGet Device ID
‘BalDesktop Gonfiguration =pGet Device Signature/Usercods
‘SaDirect SPI Configuration =pCheck Idcode
[E)8ystemacE =) Read Status Register

xet02s %3400
bypass Trehit

[E]PROM File Formatter

Program Succeeded

g Source | [y Files | gy Snaps @Llhramz‘oﬂf’\f‘éurﬁnm B Processes Configuration Operations

| 5 Boundary Soan |

'2': Programmed successfully. -~
PROGRESS_END - End Operation. )
Elapsed time = 0 sec.
]
I ]

Console ‘ oErmrs JlWarmngs HTCI Shell | Find in Files

Gonfiguration | Platform Gable USE | 6 MHz | usb-hs

3.2.2 PROME— FTEXAL
Processes ffl®D Generate Target PROM/ACE File X 727 U v 745,
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E iIMPACT — Welcome to IMPAGT

Pleaze select an action fram the lizt below

Gonfigure devices using Boundary—5can (JTAG)

| Automatically connect to a cable and identify Boundary—5Scan chain
(=) Prepare a PROM File

() Prepare a System AGE File

Prepare a Boundary—Scan File

SWF

Configure devices

uging Slave Serial mode

< Back Mesxt > l [ Cancel

Next Z 9,

E iIMPACT — Prepare PROM Files

Twant to target a
(=) Hilinx PROM

() Generic Parallel PROM
(") Srd-Party SPI PROM

() PROM Supparting Multiple Desien YWerzions:

Spartan3E MultiBoot

FROM File Format

@ MCS () TEK () UFP {'C" format)
() EXOD () BIN O IsG

() HEX Swap Bits

Checksum Fill Walue (2 Hex Digits): |FF |
PROM File Mame: [fre_prom|

|
| Browse..

[ < Back ” Menct > l [ Cancel ]

Location: |E:¥x ilinz¥Examples¥s?_fre¥project¥

File Name & A 195, ZTDOMIZT 7 /L b T Next &9,
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E iMPAGT — Select PROM/Flash Mode

(=i am uzing & Hilinz PROM in Serial Mode |
() Tam using & Xilinz PROM in a Parallel Mode and the data bus width for my FPGA is:

The same as the data width for my Flash/PROM device
Bigger than the data bus width for my Flash/PROM device:

I need to create multiple PROM files gplit acrozs the data bus az =elected below:

Two 216 PROMz > 232 FPGA Data Bus

2
16 = FPGA

Next %9,

E iIMPAGT — Specify Xilinx PROM Device

[] Auto Select PROM
Enable Revizioning

Mumber of Revizions:

Enable Compression

Select a PROM (hits) x

Position Part Mame
1] xofl2s

Delete All

[] Add Data Files

[ < Back ] I Hext > l [ Cancel

Xcf02s A3 LT Add 2414, Next Z#4,
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E iIMPAGT — File Generation Summary

You have entered following information:

PROM Type: Serial
File Format mes

Fill Yalue FF
PROM filename fre_prom
Mumber of PROMs 1
Position Part Mame

1 wctlds

Click “Finizh” to gtart addine device files.

< Back H Finizh ][ Cancel

Finish Z 4,

EZ Add Device

Start adding device file to
Data Stream: 0

0K % #19°,
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Add Device
71 LDIRPR(L: | (£ project j = BB
r C3) neo
05 xm=es

RIE(EETPAN ([ fredb
?[‘—' () xst
©

TAAbyT

b

=/
SRR EEMTS

=

74 Tba-h

24 Ryb-h

7 L) [frebit ~| R |
Fr{LOAEERT:  |FPGA Bit Files (+hit) =l FxAl

FPGA Bit 7 7 A V&R LT “BI<” &4,

@ Would vou like to add another device file to

Data Stream: O

| Yes || Mo

No % 9,

You have completed the device file entry.
Cilick 'Ok’ to continue

0K % #19°,
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x — ISE — E¥xilinx¥Examples¥s? fre¥project¥fre.ise — [PROM) File Formatter]

% Eile Edit View Project Source Process Operations Window Help [m]
DRFHS Li3REX oe R:PPEEPB|N: BB MDA ME ~: Vi FEE SRcHAAR

iar AL m {3 (3 0o (N

‘B3 Boundary Scan Available Operations are:
28SlaveSerial =piGenerate File
‘BaSelectMAP
‘BalDesktop Gonfiguration
8 Diract SPI Gonfiguration [
[E)8ystemacE &1.02 % Ful

xc3s400
[E]PROM File Formatter frehit

a[gSnur:a"w‘anas ”wsnaps @Llhramz‘oﬂf’\f‘éurﬁnm B Processes | Configuration Operations

| 5 PROM File Formatter

INFO:iMPACT: 501 - '1': Added Device xc3s400 successfully.

13

Add one device.

4]

| >
Console ‘ @Frrors [ 1\ Warnings | [ Tel Shel || g Fine i Fites |
PROM File Generation | Tareet Xiline PROM | 1,699136 Bits used | File: fre_prom in Location: E¥xilinx¥Examples¥s2_fre¥project¥,

Processes T Generate File... X7V 7 v 735,

— ISE — E¥xilinx¥Examples¥s2 fre¥project¥fre ise — [PROM Formatter]

% File Edit Wiew Project Source Process Operations Window Help

DRFHS Li3REX oe R:PPEEPB|[N: BB MDA ME &V iFEE SR HAAR
Tk SHCTAE=NRE T

‘B3 Boundary Scan Available Operations are:
B35 laveSerial

‘BaSelectMAP
‘BalDesktop Gonfiguration
8 Diract SPI Gonfiguration [
[E)8ystemacE &1.02 % Ful o400
[E]PROM File Formatter frebit

PROM File Generation Succeeded

a[gSnur:a"w‘anas ”wsnaps @Llhramz‘oﬂf’\f‘éurﬁnm B Processes | Configuration Operations

| 5 PROW File Formatter |

Writing file "E:yxilinx\Examplesisz_fre\project\//fre prom.mcs".
Writing file "E:vxilin)Examplesisz_freiprojecth//fre prom.prm".
Writing file "E:yxilinx\Examplesisz_fre\project\//fre_prom.sig”.

13

4]

| >
oErmrs || JlWarmngs || HT’:I Shell ” | Find in Files |
PROM File Generation | Tareet Xiline PROM | 1,699136 Bits used | File: fre_prom in Location: E¥xilinx¥Examples¥s2_fre¥project¥,

L]
o
g
]
F
2
&

ZHTPROM E— R TEZXIALHAD. mcs 7 7 A WD AEKRIIND,

Boundary Scan &7 U v 7 3 5,
ERoZzEa a2 Y v 7 LT “Initialize Chain” 227V v 745,

x¥Examples¥s2 fre¥project¥fre.ise — [Boundary Scan]

7& File Edit “iew Project Source Process Operations Output Debug  Window Help

iDAEG LisDEX 9o PAXKAR|iBEND:AiNE  ~: 0  Q0:QORALP
@ E S AR B0w(N
[

‘=3 Boundary Scan Available Operations are

‘SalSlaveSerial

SaSelectMAP

‘58 Deskiop Gonfiguration Add Hilink Device Ctrl+D
9 Direct SP1 Configuration Add Mon-Hilink Device . Gtrl+K

[E)systemACE
[£]PROM File Farmatter = e ITAC chain
Cable Auta Connect

Cable Setup..
Output File Type »
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E Assign Mew CGonfizuration File

Laok. in: |a E-/xiline/Examples/=?_fre/praject/ v| ] i 5

D.

I neo

I _xmszes
[hire_db
Bxst

[@| fre_prommes

Cpen

File tvpe: | &l Desien Files (#.mcs *gxo *jsc *bed) V|

Cancel Al ] ’ Bypazs ]

File name: |frepr-:um.mu:s |

(%) Maone
(") Enable Programming of SFI Flagh Device fttached to thiz FPGA
(") Enable Programming of BFI Flazh Device Attached to thiz FPGA

FEIZEAER L7 7 A L2 E LT Open 24,

E Assign Mew CGonfizuration File

Laok. in: |a E-/xiline/Examples/=?_fre/praject/ v| ] i 5

D.

i g =

I _xmszes
[hire_db
Bxst
frebit

File name: | | Cpen

File type: | All Desien Files (*bit % rbt *nky % isc *bsd) v|

Cancel Al ] ’ Bypazs ]

(%) Maone
(") Enable Programming of SFI Flagh Device fttached to thiz FPGA

(") Enable Programming of BFI Flazh Device Attached to thiz FPGA

Bypass &9,
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Device Prozramming Properties — Device 1 Programming Properties

Category

= Boundary-3can

Device 2 FPG, xc35400 ) (AiEeitly e il
Werify

General GPLD And PROM Properties

Erase Before Programming

Fead Protect

PROM/CaolRurner-1 Usercads (8 Hex Digit)
PROM Specific Properties

Load FPG# O

(0] 4 l ’ Gancel ] ’ Apply ] ’ Help

0K Z#19°,

x¥Examples¥s2 fre¥project¥fri [Boundary Scan]
"% File Edit View Project Source Process Operations Output Debug Window Help =
DFEHA LiXDEX Do Q:ipPHEXPR N OD:ARMEL  ~Yi0:i0Qi00RAP
i @& solew

ENEHCRE- Bt L

| ® =ZBoundsry Scan | |Available Operations are
55 laveSerial = Program
SaiselectMAP = Verify
=5 Desktop Configuration = Erase
‘BoiDirect SPI Configuration =P Blank Gheck.
BSysIEmAOE =pReadback . .
[E1PROM File Formatter =pGet Device 1D fre_prom.mcs bypass
=pGet Device Checksum TDO.

=p et Device Sienature/Usercode
= Check ldoode

g Source | [ Files | psy Snaps| [y Libraric Gonfieuration | | @ Processes | Confieuration Operatians

ISE Desien Suite 101 0| 3 Desien Summary | 3 PROM Fils Forme

1% Boundary Scan

'1': Loading file 'E:/xilinx/Examples/s?_fre/project/fre prom.mcs' ... ~
done.
/¢ **% BATCH CHD : sechtrribute -position 1 -attr readnextdevice -value "(null)"

-
| B
[ Gersole | @Fmors | g\ Wamings | @Tol Shell | g4 Find in Files |

Configuration | Platform Gahle USE | 6 MHz | usb-hs

Xcf02s 2457 U w7 L Program % 4,

s O ANR

TCI

Verify

xcfl2s

Erasze
fre_pram.r
OO Elank Check

Readback. ..

Get Dewice ID

Get Dewice Checlsum

= Get Device SignaturefUsercode
L One Step SVF

One Step XSVF

hzsign Wew Configaration File. ..
Set Programming Froperties. ..

Set Erase Properties. ..

Launch File Aszsignment Wizard
L Set Target Device

@ Boundary Scan
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x — ISE — EX¥xilinx¥Examples¥s2 fre¥project¥fre.ise — [Boundary Scan]

% Ell Edit Miew Project Sowce Process Ogerations
OPEHS L:idbRX &
i E MEWETL iR

2% Eoundary Soan
T3S laveSerial
‘BaSelectMAP

‘BalDesktop Gonfiguration
‘SaDirect SPI Configuration
[ElsystemAGE

EPROM File Formatter

Qutput  Debug Window Help
PPEHEPR|[MN:imE IDi,lN
1 2 B0 W

i ¥V iQO:QOR AL

Available Operations are:

=p Frogram

= Verify

= Erase

= Blark Gheck

= Readback

= Get Device ID

=piGet Device Checksum

=pGst Device Signaturs//Ussroode
= Check Toods

iy Seurce [y Files |y Snaps| [Py Librar e Carfiguration

xefl2s
fre_prommes

xc3s400
bypass

Program Succeeded

2 Processes Configuration Operations

ISE Design Suite 101 @#F| 3 Desien Summary

% PROM Fils Forme

(% Boundary Scan

T
PROGRESS_END - End Operation.
Elapsed time = 11 sec.

] orsole | @Frrors | ¢ Warnings | @1 Tel sl

Progremming completed successfully.

| Find in Files

Gonfiguration

Platform Gable USE | 6 MHz

~

]
>

usb-hs

BEERZAND EEZIRALLET7 7 A VNFITEIND,
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FHUE BAFEATFIE

Examples¥sl_ led¥sw_led Zfil & U CBHRIEATFIEZ N L E T,

FHIFERE : R— FLEOXF—TLED % Fign Y v 7 THIET 5,
State SWO SW1 SW2 SW3 | LEDO | LEDI | LED2 | LED3 | LED4 | LEDS | LED6 | LED7
S1 0 0 1 0 0 0 0 0 0 0 1
S2 | 0 0 1 0 0 0 0 0 0 0 1 0
S3 | 0 1 0 0 0 0 0 0 0 1 0 0
S4 1 0 0 0 0 0 0 0 1 0 0 0
S5 | 0 0 1 1 0 0 0 1 0 0 0 0
S6 | 0 1 1 0 0 0 1 0 0 0 0 0
S7 1 1 0 0 0 1 0 0 0 0 0 0
S8 1 0 0 1 1 0 0 0 0 0 0 0
Default 0 0 0 0 0 0 0 0

4.1 Project Navigator DBl
Xilinx ISE 10.1i N— g &2 FITEHBA L E T,
AH— hoFR_RTOF ST A—Xilinx ISE 10. 1i—Project Navigator 2 U v 7+ 5.
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ES Xilinx — ISE
File Edit View Project Source Proceszs Window Help

PHO L YREX 9@ R:PLHESA RN BE IR M ;9
QI B o= o

No project is open

Select:
File=>Cpen Praject

or
File=>»New Project

Eng Sources |w8napshots " ELibraries |

I Pro

No flow available.

E’—t Processes

.<_.I i

|
Gonsole | @)Errars H 1 Warmings || 0 Tel Shell ” |4 Find in Files

4.2 aPx 27 b OHHIER
FRERT 25O FIHIT FRL@ Y -

1. File—New Project

E Mew Project Wizard — Greate Mew Project

Enter a name and location for the project

Project name: %"’"\
T~ C |Esilinsm_ied ) B
\/

N~

Select the type of top-level zource for the project

Tops ource type:

| HOL ) v
N

N
< Back Mext > J J) Cancel J
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2. Project Name MIZ&#r & ANJ1T 5, Project Location MEICERTESSFT 28I 5,
Top—Level Module Type (X3 " FEH AV FE T,

HDL (Hardware Design Language) /~— R = 7 iXat S5 — K& Schematic JREEXTE— K,
ZOFRBRTIZHDL Z3#IR9 %5, Next &3,

E Mew Project Wizard — Device Properties

Select the device and deszign flow for the project

Property Hame Walue

Product Categary All w
Family Spartand w
Device HO35400 w
Package Per20a w
Speed -4 w
Top-Level Source Type HOL

Synthesiz Tool HST (WHDL Verilog) v
Simulator ISE Simulator WHDL Verilog) w
Preferred Language Verilog “
Enable Enhanced Design Summary

Enable Mezzage Filtering Fi

Dizplay Ihcremental Meszages F

[ < Back ” Mext > l [ Cancel ]

RREBRIER Y — eI a2 —2 g Y —/UEeE ISE 2FHLET, 74V D F
¥F Next Z {4,
3. V—AEERT D,
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E Mew Project Wizard — Greate New Source

Create a hew source

Source File Twpe

1 Femove

Greating a new zource 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 » l ’ Cancel

BTERLTHWWDT, Z2IEZ DO F F Next 27,
4. BEAEY — A0,

E Mew Project Wizard — Add Existing Sources

Add exizting sources

Source File Copy to Project Add Source

Bemove

Adding existing sources iz optional. Additional sources can be added after the project iz created using
the " Project->aAdd Source™ or * Project—>Add Copy of Source” cammands.

[ < Back ” Mext » l ’ Cancel

BTER L THEWWDO T, 22032 0OF F Next 244,

5. HRMERT 270y =7 FOFEMERZMR L T, BRI L Finish 2# L T,

sw_led EE 24O T T =l FOMERINLD,
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E Mew Project Wizard — Project Summary.

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

| >

Project:
Project Name: sw_led
Project Path: E:ixilinx\sw_led
Top Lewvel Source Type: HDL

Device:
Device Family: Spartand
Device: xo3s400
Package: po2058
Speed: -4

Synthesiz Tool: E3T (VHDL/Verilod)
Simulator: ISE Jimulator (VHDL/Verilod)
Preferred Language: Verilog

Enhanced Design Swaeary: enabled
Message Filtering: dissbled v

| <Back || Enish | [ ocancel |

E Hilinx — ISE — E¥xilinx¥sw _led¥sw_

File Edit iew Project Source Process Window Help

IDPEHS LiSREX D RQiIPPXEMARI(AN:BE DD AN INGE i ¢
EQERE B o

Sources for: | Implementation

Eng Sources |® Files "ﬁSnapShotS ||®Libraries |

Proceszes for: xc32400-4pq208
™ Add Existing Source
[ Greate New Source
®% Desien Utilities

E—‘—t Processes

i| il
Conzole

|
°Errors ” &Warnings " ETC| Shell " [ Find in Files

4.3 FHERT BV 27 MTY—RA T 7 A VOB

1. BEfEY — R 7 7 A L DB

x¢3s400-4pq208 % 384K L T, Project—Add Source 22 U v 27 LT, BEED.v .vhd 7 7 A
VBN %,
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Hew Source...

dd Copy of Source..

m Cleanup Project Files

p—— Toeele Paths

Archive...
Take Snapshot..
Make Snapshot Current

2, V—=RAT7 7 A NOHHUERL
xc3s400-4pq208 Z #&fR L T, Project—New Source 7 U v 7 LT, TitlEE»H 5,

E Mew Source Wizard — Select Source Type

i IP (CORE Generator & Architecture Wizard)
[¢] Schematic

'z State Diagram

Teszt Bench Wavefarm

S doerbremmas
L] Verilog Module ’Fjamrm\
Ef g 12 I=ture
L Module <$W-'ed J |
. R —
WHDL Library Location:
[¢]WHDL Packags —
) VHDL Test Bench (ﬁ*""'n’d‘s“"—'ﬁ' ) [

| Embedded Processor

( Add to projeu:>
N
< Back <. Mext » .j Cancel

AN HERRT D Y — A7 7 A VOFFAZ 2R LT, File name & Location 2 AJ13 5%,
Add to project Z®EIRTLHFTT V=7 MLBIMEND, Next &,
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E Mew Source Wizard — Define Module

Module name |sw_led |
Port Hame Direction Busz | MSE L5B -~
| input ~ [
input ]
input ]
input ]
input ~ ]
input ]
input ]
input ]
input ]
input ]
input ] =
it POl | bt
[ < Back ] I Mext > l [ Cancel ]

ZOBEE CHRIERTEY =27 7 A VDOAF], HAOR—=FZBMLTHWVWTTR, H
PiNext #fIL T, Y—RAT7 7 A NNERET HEHEMNML THWWNTT,

E Mew Source Wizard — Summary

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

fdd to Project: Yes

Source Directary: Edbwilinam_led
Source Type: Verilog Module
Source Mame: sw_ledy

Module name: sw_led
Port Definitions:

| <Back || Enish | [ ocancel |

FHAERT 5 Y — A7 7 A VOFEME 2 i L C B2 40X Finish 288 L C sw_led
LEILHDY—AT 7 ANDT L—IEBER SIS,
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S Xilinx - ISE - Ed¥xilinx¥sw_led¥sw_led.ise — [sw_led v (=3
Eile Edit Miem Project Source Process Window Help (=& (X}
DREHS LiNDEX »e I :ppm:(.@@ HNimBEDmDiERING @

@’I MEUAALNL QD S22 A% 0N
1 |‘timescale ins / 1ps ~
Sources for: | Implementation 2 PSSR SRR RS RS E SRS E SRS
ﬁsw_led 3 // Company:
= £ xe3=400-4pq208 4 // Engineer:
[ om_led Cow_ledw) R
6 // Create Date: 17:02:40 10/30/2010
7 // Design Name:
- . g // Module Name: su_led
Eng Sources |[u_'-| Files "mSnapShots |||DL|brar|es | 9 ¢/ Project Neme: i
10 // Target Devices:
P for: ed 11 /¢ Tool wersions:
rocesses far Smf"? 1z // Description:
™ Add Existing Source 4 13 4/
[ Create New Source 14 // Dependencies:
T Wiew Deslgn Summary Z 15 j/
z‘" L 3 . 16 // Rewvision: b
< >
P
E‘_ﬁ rocessEs | Sw_led.v | T Dezign Summary
Started : "Launching ISE Text Editor to edit sw_led.w". »~
Started : "Launching Design Summary™.

v
< | &
[§] Gonsole | °Errors ” A Warnings " ﬁTcI Shell " [ Find in Files

CAPs |WUM |SCEL [Ln 1 Col 1 | Verilog

V= ALWET Do
module sw_led(clk, rst, swO, swl, sw2, sw3, led0, ledl, led2, led3, led4,
led5, led6, led7);
input clk;

input rst;

input sw0;

input swl;

input sw2;

input sw3;

output led0;
output ledl;
output led2;
output led3;
output led4;
output ledb;
output led6;
output led7;

wire led0;

wire ledl;

wire led2;

wire led3;
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wire led4
wire ledb
wire led6

wire led7

wire [3 :0] sw;
reg [7 :0] led;

assign sw = {sw0, swl, sw2, sw3};

5
3
5

5

assign {led0, ledl, led2, led3, led4, ledb, led6, led7} = led;

always @ ( posedge clk or negedge rst)

begin
if(lrst)
led<="b0;

else

case ( sw)

4’ b0001:
4’ 1b0010:
4’ b0100:
4’ b1000:
4’ b0011:
4’ b0110:
4’ b1100:
4’ b1001:
default:
endcase
end

endmodule

R %0

led
led
led
led
led
led
led
led
led

8" b0000_0001;
8" b0000_0010;
8" b0000_0100;
8" b0000_1000;
8" b0001_0000;
8 b0010_0000;
8" b0100_0000;
8" b1000_0000;
8" b0000_0000;

4.4 ARERVIab—Ta v
4.4.1 B
Processes i Synthesize-XST & 77 1 v 735,
FIFY—AT 0T AOBLTT —E2RET D,
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ESXilinx — ISE — Exilinx¥sw_led¥sw_led.ise — [sw_led.v] =k
Eile Edit Miew Project Source Process Window Help (=& <)
DPEHS LiDEX v NiIPAHHMAR (N BE DDA MG v:Q
IFEE UL IQO —Z2EL ARABRIN

= 1 ‘timescale 1lns / 1ps ~
Sources for: | Implementation b OSSR ERE AR E RS
f‘ﬁSWJBd 3 // Company:
= €8 »c:3s400-4pg208 4 // Engineer:
tﬁ;sw_led Czw_ledw) 5 A
6 // Create Date: 17:02:40 10/30/2010
7 /¢ Design Name: —
ENg Sources |[u_~| Files "m Snapshots |||D Libraries | g i:: g::;;:tN;:;;: su_led

10  // Target Deviges:
11 // Tool wersions:
12 // Description:

13 //

@@View Synthesiz Feport 14 // Dependencies:

[@ View RTL Schematic 15/

@ Wiew Technology Schematic 16 // Revision:

c}@oheck Syntax 17 // Revision 0.01 - File Created

P) Generate Post-Synthesis Simulation Mode 18 :::: Additional Comments:
. 19
Impl t O
“ meemen Zesten | 57| 20 HNNHNNHNNHNNHNNHNNHNNNNNNNNNNNNN v
| —

m| | . sw_ledy | 7 Design Summary
& L

Process "Check Syntax" completed successfully
s
< | k4

CaPs | MUM [SCRL | Ln 37 Gal 11 [ Verilog

View Synthesis ReportZ# 7 /L7 U w7 LTHREZRZ 5,

EE Xilinx — ISE — Ex¥xilinx¥sw led¥sw led ise — [Synthesis Report]
Eile Edit Miew Project Source Process Window Help
DAET L:idBRBX ne l PLEEPR (A e, ABR v Q
‘FE Mz HUAALAIQOi«r |22 AR AOW

QBUF: I->0 S.644 led0 OBUF (ledO) A

Sources for: | Implementation
ﬁgw led Total 7.165ns (6.364ns logic, 0.301ns

= £§ xc3s400-4pg208 [88.8% logic, 11.2% row
tﬁ;sw_led Czw_ledw)

ENg Sources |[u_~| Files "mSnapshots |||DLibraries |

Total EELL time to Est cowpletion: 6.00 secs
Total CPU time to Xst completion: 5.41 secs

Processes for: sw_led
= P2 Synthesize - X5T
@@View Synthesis Report Total mewory usage is 131308 kilobytes
[@ View RTL Schematic

-

@ Wiew Technology Schematic Eu.mber Di errm.:s ; E E E i?iteregi
umber of warnings : iltere
c}@OheCk Syntax Nuriber of infos H o 0 filtered)
[ c} Generate Post-Synthesis Simulation Mode
#-f2 Implement Desien v —
= v
< | > < | 3
Processes | T . . -
L Sw_led.v " 7 Design Summary | D Synthesiz Report
A~
Process "Check Syntax" completed successfully
M
R4

|
[E] Gonsale |°Errors ” 1\, Warnings " ETC| Shell " |34 Find in Files |

Ln1 Col1 | Lnwy Col xx

ZIZTET—RELTEEAIE Error Ry ITRERIND, FERNFIZL > TELEL THE
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BRI IITDNTY,

4.4.2 VIzalb—vav

1. Y=2b—var77AVOMERK

Project—New Source %2 U » 7 L. Test Bench Wavefrom 7 7 A V& LT 5,

E Mew Source Wizard — Select Source Type

E:MM File

7 IP (CORE Generator & fArchitecture Wizard)

State Diagram File name:
ezt Bench Waveform
test ) |
Werilog Module I.u:uga\fﬁ/
I —
’[E:¥xi|inx¥sw_leu:n | E]
\—/

=
T
=
[
=
=]
=N
=
o
N\

|| WHDL Package
g WHDL Test Bench
W'|Embedded Processor

( [+#] Add ta pro }ct
< Beck [ Garcel |

RN SERT 2 Y — A7 7 A /VOFEEE %R LT, File name & Location Z AJ19 5,
Add to project ZEIRTLHEFTT V=7 MLBIMEND, Next &,

E Mew Source Wizard — Associate Source

|Se|eu:t a source with which to azzociate the new source. |

= |.r|.|_|Eg|:|

< Back ” Mext > l [ Cancel
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KHRT 7 AV sw_led Z IR LT, Next ZHid,

E MNew Source Wizard — Summary.

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

Add to Project: ez

Source Directory: Edxilinx®¥sw_led
Source Twpe: Test Bench Waveform
Source Mame: test thu

fzzociation: =w_led

¢ Back H Einish | [ GCancel

54 2 8 L T Finish 244,
test. tbw 7 7 A /VOMERL SN A RIRFZ FRCBE N FERIIL, XA U TI2ONTOH/RT R
— X ERET D,

E Initial Timing and Clock Wizard — Initialize Timing

Maximum e Mirirrur
: L4 iNPUE
output delay :"Se‘iup"

pr—— [ R i s - pe—

high for Iy for
Clack Timing Information Clock Information
Inputs are azzigned at "Ihput Setup Time” and (%) Single Glock [clk v
outputs are checked at “Output Valid Delay™. .
@ Ricing Edge ) Falling Edee &1 DRy ElrEs

() Gombinatorial (or internal clock)

() Dual Edee (DDR or DET)

Clock High Time = Combinatorial Timine Information
Clock Low Ti _ Ihputz are azziened, outputs are decoded then ;
ock Low Time (50 e checked. A delay between inputs and outputs avoids

Tnput Setup Time he azsignment/checking conflicts.

Output Yalid Delay S Check Outputs nz After Inputs are Assigned
Offzet & Azzign Ihputs ne After Outputs are Checked

Global Signale Initial Length of Test Bench: 1000 nz
PRLD (ZPLDY GSR (FPGA) )
Time Scale: | ns w
High for Initial |‘I o | n:

[] Add Asynehranaus Sienal Suppart

<Bsck || Finish ][ Gancel ]

I al—3a ONEIZE D TERE LT Finish 289, FEIER LI-E 7 7 A L&
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REND,

E Xilinx — ISE — EX¥xilinx¥sw led¥sw led.ise — [test thwx]
[V] Eile Edit Wiew Project Source Process Test Bench Simulation Window Help
NP EA LidREX Do QLA KX PR |[A: B IO PRIMRL___ ¥
FE SBERLAAL QDI » — 252 4RO MiEH§ &40 D 6= p X100 v v
ESDDns
End Time:
1000 ns

ik
st
Al 5w
B st
Bl swz
il ]

8 Soun| [ File: | g Sna IEL\br.“ZSim I A edn

Instance Design Unit | Type

M ledt
Miedz
= ew led M eds
ANek Mleds
At

< | 3 e

am S
E_I:Frucessss ES\m 0b]EC|mH\EFGFChY - swiled.v i Desien Summary DSynthesls Repart | Etest ek |

~

o o o0 o oo oo oo oo

<
g_
T
=%
o

~
Started : "Creating Thw file". 0
Compiling werilog file "E:/xilinx/sw_led/sw_led.v"
ud
< ‘ 3
o GConsole ‘ @Erors | 1\ Wamines | [EITcl Shell | [pg Find in Files
Tite: 6628 ns

2. NTA—HZDEIE
HAIVTWRTA=HIIRDOAT v T THELE LN, BELEZWGSIXTRRFERD
D FE9,

A ==2—0@ Test Bench — Rescale Timing---

DA TSN Tindow Help
J Set End of Test Bench. ..

ale Timing. ..
et "Result File” Hame. ..

E
g

Close Windows

== CTaT e | L e BN e e (=
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E Rescale Timing

Clocks

Reset All | [ Set Al

Cilock Information

Clock High Time he - Clock Edee
Clack Time Low me (@ Rizing Edee
Input Setup Time ne O Falling Edee
Output Valid Delay ne (O Dual Edee
Offset S

TimeScaIe:
o )

{EIE LT 0K &9,
B\ Test Bench — Set End of Test Bench::-

Igﬁl ¥indow Help

Set End of Test Bench. ..

Bescale Timing. ..
Set "Result File™ Name. ..

Cloze Windews
== T i B i R S = &

KTHAI T ERETETET,

S5et End of Test Bench E|

Test Bench Ends:iEDDD 1.—.5 _ﬂ

Ik | Cancel ‘ Help |

OK Z#f4 & . End Time 2% 1000ns 7>5 2000ns I[ZEE S5,
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E Xilinx — ISE — EX¥xilinx¥sw led¥sw led.ise — [test thwx]
[ File Edit Wiew Project Source Process Test Bench Simulation Window Help =15 )
iNAES LIdBRRX D RIPLPHHAR (AR E O AMRiME ~iQ

EHFE | WERARLLIQO | § KD G b )T

End Time:
Ihstance Design Lnit | Tvpe 2000 ns
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st
Bl v
B sw
L =wz
il ]
g Sou| [ File:| gy Snay IEL\br-“jSlm Ir Miedo
e || (=001
3 ed2
= e led Mleas
ANelk AN eda
At Mieds
< | B ||@iw 280 @
2 Processes | [ Sim Objsc|mH\erarchy - £ Desien Summary | [ Synthesis Report ‘ [ testbws ‘

ESU.U ns|
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0 o0 o o0 0o oo oo o

153

Started : "Creating Thw file".
Compiling werilog file "E:/xilinx/sw_led/sw_led.v"

| *
Console ‘ @Erors | 1\ Wamines | [EITcl Shell | [pg Find in Files

WEROHFOD/ N N—% 27 1) v 7425 L High, Low DL~ RETE 5,

E Xilinx — ISE — EX¥xilinx¥sw_led¥sw_led.ise — [test thw*]
[ Eile Edit Miew Project Source Process Test Bench Simulation Window Help =115 [X)
DR EHT LidDEX e AiIPPRKXAE AiBBEOIDiERiMEm ¥ @

‘ZEREUHAI ey LY@ e 2
B

End Time:
Ihstance Dezign Unit  Type 1500 ns

ik
A st
AN swo
A s
AN ez
AN ews
g 50| [Py File: | gy S| Py Lir [ sim & || V120
——— | e
B M ledz
M ieda
M leds
M leds
<G > >
[ Svnthesis Report ‘ [ test thu |

o 0o o o0 oo ooooo =

Rlrst

< | =
E{Processes mSim Objec “]Hierarchy =

|I£

Compiling verilog file "E:/xilinx/sw_led/sw_led.v" ~
Atarted : "Launching ISE Text Editor to edit sw_led.v".
A
£ ) >
Console | @FErrors | g\ Warnines | EATcIShell || [pg Find in Files
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3. VIalb—Tav
test. thw Z &K L T, Process View 235 View Generated Test Bench As HDL # 4 7 /L7
Vw735,
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] sw_led 3 /4 ill Right Reserved.
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4.5 Constraints D¥REE

Processes for: aw_led -~
=%  User Gonstraints

L= Create Timing Constraints

Floorplan I0 = Pre-Swynthesis

Floorplan frea /£ I0 # Logic - Post-Synthesis
= P )Synthesize - X3T
< | >

@tF‘rncesses | ﬁSim Objects |
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Timing Constrains. I10-Pre—Synthesis. Area/I10/Logic—Post—Synthesis?3& 5.

A BR TILI0-Pre-Synthesis72 I FIHT %,
Process view”»5I10-Pre-SynthesisZ# X 77 U v 745,
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Edit Wiew 0Bz Areaz Toolz Window Help
D= E © || A K2

E-Design Browser | ]| Deuice Architecture for xc3s400-4-pq208

+-3 IO Pins
7 Gilobal Logic

ﬂ Logic = =

B Design Object List — IO Pins (=1E3

| |1/0 Hame|I/O Direction] Loc | Bank | 1/0 5y
B Ik Thput pi6 BA&MNKS
B (=d0 COutput p204 BANKD
B |=d1 Output p203 BANKD
B (=d2 COutput p200 BANKD
B (=03 Output pl199 BAMNKD
B (=d4 Output pl198 BANKD
Cutput p197 BAMKD
Output plo6 BANKD
Output p194 BAMKD
Tnput p152 BANE?
Input ph8 BANED
ph? BANES
ph2 BAMKG ]

Package Yiew 5 Architecture View 1 »

Loc #% pxxx D7 #—~ v N TAJILCTHREFET D,
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