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TV 5— a3 0 TERTSERE
Spartan-3E A2 % — % F% v b AR — K (2%, TexasInstruments t=d> h V 7 AL F 2L —#
TPS75003 735 # STV E9, T, Spartan-3 3 &L O Spartan-3E FPGA HIZBZ S vz d @
TY, 2OV X2l —FTFEAEDAZ LR T 0O FPGA 77V r—y a IR TE £9,
2L, AF—% v b R—FRIZ& £ % DDR SDRAM ICIT&EER D BIENLE T, FEEIC,
USB RX—2D JTAGF 7 u—FK VU a— g 020%, 1.8V OBFRNBBRLE T,

ESPERIE

o Y AU ZMicroBlazeY 7 Fut v
http://www.xilinx.co.jp/microblaze

o AU/ XPicoBlaze V7 + et
http://www.xilinx.co.jp/picoblaze

o WAV I RAZURTy REFEFY b
http://www.xilinx.co.jp/ise/fembedded design prod/platform_studio.htm

o WAV I AT NI=2T Fa—hrIT
http://www.Xilinx.co.jp/support/techsup/tutorials/

e Texas Instruments #-H TPS75003
http://www.tij.co.jp/jsc/docs/msp/anal og/detail /tps75003.html
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S XILINX®

AAYF,. REZ>, /T

ART7A4F R4 yF

BEEIGfESINIL

Spartan-3E A % —% ¥ b A—RIZIE, M 2-1 27T LI, 4 D2DATAR ALy FRHv E
T, BEESGITIEAR— R OFTHT, Z2rBIEIZ, SW32:5 SW0 DT~/ B SN THNET,

-

LI
BMT OIS 4LS D001

HIGH

LOW

SW3 Sw2 Sw1 SWo
(N17) (H18) (L14) (L13) U230 c2 o1 021206

H21:4D20DRF4F R4y F

Z1E
ALy FRAy (E) o0& &, FPGA B 11X 33V oryy 7 Highizikish, 27 (F) D& X
77 Rouyy 7 Low IZEREINET, A4y FITTEE., BELE 2ms OE o o 2R
BAELET, 77747 RT AUV ARIKIEZH Y AN, R—F Eic7vers 7 a3z FPGA 7
PANCRGITBEBMTEET,
Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 17
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&7 XILINX® E2E RAVF. KEY, /T

UCF B4 —> 3 Ul

2212, BEATAR 24y F DO D ETL /OB ZIEET S UCF K4 R £7°,
PULLUPHUIMLED W AN, T2 E ALy FOBBTICANENERSNLET,

NET "SW<O>" LOC = "L13" | IOSTANDARD = LVTTL | PULLUP ;
NET "SW<1>" LOC = "L14" | IOSTANDARD = LVTTL | PULLUP ;
NET "SW<2>" LOC = "H18" | IOSTANDARD = LVTTL | PULLUP ;
NET "SW<3>" LOC = "N17" | IOSTANDARD = LVTTL | PULLUP ;

X 2-2: R54K X4 vFD UCF #l%39
TwiaREY RAYF

BEEIGAETIANIL

Spartan-3E 2 ¥ — 4 ¥ v b R— RN ITiE, K 23105 L5400 T— AL X VBT v o
BB A4 o FRb Y T, BESIHIER— R 0k FHT, Zh2h BTN_NORTH, BTN_EAST,
BTN_SOUTH. BTN_WEST ®F ~ABFNTWET, 7w oo B2 0iHE &L FPGA £
%[ 2-3 Do Z WIS, UCF (2 2-5 1R L £,

Rotary Push Button Switch

ROT_A: (K18) Requires an internal pull-up
BTN_NORTH ROT_B: (G18) Requires an internal pull-up
(vV4) ROT_CENTER: (V16) Requires an internal pull-down

BTN_WEST
(D18)

BTN_EAST
(H13)

BTN_SOUTH

(K17) UG230_c2_02_021206

AE
1 F-URBTIN_CThEDL T v a RE U ATNIET T, NI AE T BRILALETT,
2. FPGA 77— aZf-oTiE, BINSOUTH A Y 7k Uty hELTHEHAINDGAERH D £,

2-3:8—4) TyiaREy R4y FORBICEESN-4D2DTva REY R4y F

18 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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O—41 Fyia REy RM4vF &0 XILINX®

21E

Tyova REUERT L K 2-41RT X DT, ®HET A FPGA B L3 3.3V IS hvE T, A
2RI N2 NGEIEL, FPGA BV NO T VE T ARFLEHERAL T, vYy 7 Low 24K L &
7, M 2512, UCF CTNAE U UV IRPLERRET 2 HEERLET, Ty va REE, 77T 4
TRT Ny ARKIEH D A,

33 Push Button FPGA 1/O Pin
— [ |
I
BTN_* Signal

UG230_c2_03_021206

2-4:FPGA ANEVRHAD TN YV ERELELTHT v a REY R4y F

T = a ko TL BTIN_.SOUTH 7' vy a RZ v A4 v F R, FPGA D7 72 7 3
P0BHEVEY NTDZY TR Uy P ELTHERHINDBEDRH Y 7,

UCF o4 —2 3 > #l#S
K251, 45D T va REY ALy FO IO E NS TL /O HKEIEET S UCFHIKE

AL ET,
NET "BTN_EAST" LOC = "H13" | IOSTANDARD = LVTTL | PULLDOWN ;
NET "BTN_NORTH" LOC = "v4" | IOSTANDARD = LVTTL | PULLDOWN ;
NET "BTN_SOUTH" LOC = "K17" | IOSTANDARD = LVTTL | PULLDOWN ;
NET "BTN _WEST" LOC = "D18" | IOSTANDARD = LVTTL | PULLDOWN ;

K25:Fvyoa R4y X4 yvF0O UCF &I
A—A21Y Ty a R AAYF

BEEZATE SN
n—4Y) FoiaRF L AL vFiE, M2-317TEOIC,. 425D F o RE AL yFDf
RIZHEEINTOVET, ALy TFIE 32O INRH Y T, oo a—FHIN2H0, £h
TN ROT ABIWOROT B Td, HROF v o RZ Y A A vFiE, ROT_CENTER T1,

Z1E
n—%1) Fya RE AL FIX 2008 DL ADER o TWET, A A v FlliLFEER
L., EHEEFICEEZH L ET, $2, Ty a2 RE Y ALy FOLIIMTFTLH2 b TEET,
TyoaRay RA49F

=X V[T aREY ALy TFO )T ERTE, K 2-617TLD1T, #iET 5 FPGA v Ui
33V icHEHi s NET, FPGA L NO TNV U ARFIAMEHL T, vy y 7 Low 4R L £75
2-81Z, UCF CANE T U BHIERRET D2 HEEZRLET, Py va REVIE. T2 747 7%
TRy AREEITH O A,

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 19
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&7 XILINX® E2E RAVF. KEY, /T

Rotary / Push Button

<

FPGA I/O Pin

w
w
<

—® *— ROT_CENTER Signal

UG230_c2_05_021206
2-6 : FPGAANEVROTLT vy TERELEETHT v a KAV X149 F
A—4 )Ty a—%

o— X Uy o — TR OISR L AD LS el E A2 L ET, W EEET S & 4 2-7
WRT LI, 2900 Fyia REY ALy FREEL £3, #OEELFMICEY, EH5D X
A F N =T TR DB ED 3, RIS, FEELEIT S &, EHLNDAL v F BNk
WZ7a—XLE3, IR ELIRE (T7 0 MLE) T, EL00RAA v T 77— L %7,

A pull-up resistor in each input pin
generates a ‘1’ for an open switch. - FPGA
See the UCF file for details on

specifying the pull-up resistor. s Veeo
v/ \ ~ A=0' {>_
?Vcco

UG230_c2_06_030606

Rotary Shaft
Encoder

B:511

GND
2-7:0—32)8T Y a—F EEROERLH]

AA Y TFRNIa—AF 5L FITURIERSIL mY Yy 7 Low BAERINET, A v F A4 —
TrDEEIE FPGA ELHNOT AT v FTIHICL VSN e Yy 7 Highlc/ v T vy 7E8n %1,
2-8 ® UCF iz, N7 v THREIOERFIEE R L £,

Al BEW 1B A1ETa2—FR 32 FPGA BIRIFHEMTT N, AJ~OFWHIR2 AL TF /A
A(FxZ V7)) ZBEIANDILERZDL Y £T,

20 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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BRI M LED Q;XILINX®

UCF o4 —2 3 Hlfs
2812, 42Dy a RELY ALy FD IO L ENYLTLE /O HKEIEET 5 UCFHlIx%

AL ET,
NET "ROT_A" LOC = "K18" | IOSTANDARD = LVTTL | PULLUP ;
NET "ROT_B" LOC = "G18" | IOSTANDARD = LVTTL | PULLUP ;
NET "ROT_CENTER" LOC = "V1e" | IOSTANDARD = LVTTL | PULLDOWN ;

2-8:0—4&1) FTyaKREY X4y FD UCF #i#

&5l LED
BEREZATE TN
Spartan-3E A % —# F v b AR —RIZiE, [} 2-9 2R T 85 10, BmFELES L7z LED 28 8 251 |
ATGAR Ay FOLEIRES TWET, £25 IHIZ, LED7 726 LEDO @7 ~/L 3 fFunTin
Ee
PR )
CUo0oLLLl
NOBSEHAr-S
[aalalalalalala]
W W W W W ww
e R e [ e e |
tresiret
UG230_c2_04_021206
X 2-9:8 DMOERID LED
gk
% LED X, —8n7 7 Rz, b9 —iiad 390Q Eiifil[RELHT % /i L T Spartan-3E 7 /34 2D ¥
VICHHRE N TWET, FEo LED % T & 512i%, %595 FPGA Hil##fE 5% High (2
BRENL £,
Spartan-3E X #—#% ¥y k R—FK 2—H— HAF www.xilinx.co.jp 21
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&7 XILINX® E2E RAVF. KEY, /T

UCF O —< 3 Ul

21012, 45D F v a REZY AAvFDOIO L EY LT, IJOHK, HliAxL— L —Fh,
BLOHDBE#NERZ R ET 2 UCFHINZRL £,

NET "LED<7>" LOC = "F9" | IOSTANDARD = LVTITL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<6>" LOC = "E9" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<5>" LOC = "D11" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<4>" LOC = "C11" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<3>" LOC = "F11" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<2>" LOC = "E11" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<1>" LOC = "E12" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<O>" LOC = "F12" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 8 ;

2-10: 8 DDA D LED ® UCF #i#9

sl
BEE R
o Spatan-3EAYX —4 Fv b Hr—F) zra—F A F—TxA AU T7 LA THALL)
http://www.xilinx.co.jp/s3estarter
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S XILINX®

78y J—R

i

M=

3F1LITRT LT, Spartan-BE A ¥ —% v F R—RTE 3207 vy 7 AV — AN KR—
FERTHET, ThBIETRT, FAUV 72 vd0F, Spatan-3E IOV I2H D £,

o FUAR—RDOS50MHz 7y 7 v —4%,

SMA a7 &N LIcAT7R—Rnbor ey J4E, £7-, FPGA IZkVW /7 ny 755 =

TidmEEfE T2 AL T SMA ax 7 26952 Lb AT,

o VU yhMIB8EYLUDIPYZ vy s AL —XF &,

Bank 0, Oscillator Voltage
Controlled by Jumper JP9

¥
ey
&

wiww. Kilina. com
i =
-- - .
P
"rew

-SPARTAN-3E
V'R :

On-Board 50 MHz Oscillator
CLK_50MHz: (C9)

3-1: ARG YA Y VAN

$7XILINX]

8-Pin DIP Oscillator Socket

CLK_AUX: (B8)

Wb bt

SMA Connector
CLK_SMA: (A10)

UG230_c3_01_030306
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SIXILINX° $3FE: 4095 Y—R

N =+
ASRRIE: 3
%y 7 AT FPGA O FIcdH 5 1108 7 0 DY a—r L Ry 7 7 AHICEBERERE ST
B0, £31iTorThkoic, DCM IZb STV ET,
£3-1:v0v0ANEEHKESAhTVWSESO0—NIL NNy T 7EKLU DCM
g0y Y AN FPGA Fv ga—nNIL Ny IT7 DCM
CLK_50MHZ Cc9 GCLK10 DCM_XO0Y1
CLK_AUX B8 GCLK8 DCM_XO0Y1
CLK_SMA A10 GCLK7 DCM_X1Y1
== 4,
£ OD il {i

FPGA D II0 "7 0125 IO B OEEIL, 3TV v /N IPY THIEIS N DT, Z7mry 7

VY =26 V% NP THIENE T, 7 40 F Tl IPIE 3.3V ISR EENTWET, 4

A }:‘o)z}—yl/ 51 L33V DT ARAABRDT, Py IPY % 25V ICHRETH E, THIEERY
WCEMEL 22 WEA R H Y £,

A2 HR—K®D50MHz A L—4
R—FIZiE, Ta2—T 4 A2/ 40% ~ 60% O S0MHz A L —Z R s n x4, 43
L — % OKEEEIL +2500HZ (=50ppm) T,

wWBhyOvw o A L—2 YHs vk
AR—RF EZHB 8 DYy MiZiZ, 8V DIP 7y AUV MNIxtiEdT b 7my 7 oL —
XX E T, FPGA 77U r—3 5 > C 50MHz DS D JERE DS LB BEIT. 20V ry
FEFERAL TLESY, £id, FPGA 0T VXV /ry 7 w3 —Y % (DCM) #EAL TH,
S50MHz LSt D 7 a7 AR TE £,

SMA 7By J2AA (HAaxrI%3)

vy 7 ENGY —ANBMRTHI2E, AN ey JEE%E SMA a7 ZIZERL £9, F7-.
FPGA 2k v 7 uy 7ESFRITEmEESEZ AR L T SMA =2 27 X BAET XA R R 5
ZEHARETT,

UCF %9
7 ay 7 NHY =3, 2EOHIKBLETT, vr—a VHIFITIE OB 0Flh Tl
/O Hitsx E#&R L £9°, PERIOD filfiZ, AJiz vy 75507 ay 7 F# (SFE0 7 vy 7 FEER)
ETa—T 4 YA NVEEERELET,
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B2 146 X_XILINX®

A47— 3 Ul

3212, 32507 my 7 ANy —=RZ OB FIDHTLE /O HkETEET 2 UCF flKE L
F79, ZOFITIE, JPIN 3V ITHEINTNDZ LEEL TWET, P9 % 25V ITREL T
WAHEEIEL. FNIZEDE TIOSTANDARD AL TL7Z& W,

NET "CLK 50MHZ" LOC = "Co9" | TOSTANDARD = LVCMOS33 ;
NET "CLK SMA" LOC = "Al10" | IOSTANDARD = LVCMOS33 ;
NET "CLK_AUX" LOC = "B8" | IOSTANDARD = LVCMOS33 ;

3-2:450vH vy—20a45— 3 VHIFOH

PERIOD %9

PFAV 7 AISEBEY 7 b7 =T TlE, # A2 ‘/7“ KU 7 OERBRNAETINET, 7ay
7 \Z#Y) 72 PERIOD #ilfZ2 R EL TL7ZEW, K331 AR —FKDE0MHz /vy 7 21—
B oK 2R L £, Zof ¢, CLK_50MHZ o & ¥4 50MHz (&1 20ns) 2% i S <
WET, AL —FOHNT 2 —TF 4 YA 7NV OHFPHIZ, 40 ~ 60% T,

# Define clock period for 50 MHz oscillator
NET "CLK 50MHZ" PERIOD = 20.0ns HIGH 40%;

3-3: 40w 45® PERIOD #I#n15

ESPERIE

e Epson #:44 SG-8002JF o J —X DA L —% (50MHz) DF— % — b
http://www.eea.epson.com/go/Prod Admin/Categories/EEA/QD/Crystal_Oscillators/
prog_oscillators/go/Resources/ TestC2/SG8002JF

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 25
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S XILINX®

FPGA avIJq4xFalb—3y
A7 3y

Spartan-3E A% —# ¥ v h F—RFTiX, S FIERZFPGA 2 7 4 Fal—var 7y a Ry
FAR—FINTHET,

A AR—=KDUSB A #—7 = ZA%MHAL T, JJAG Z/ L T FPGA 5% 1 > % Spartan-
BEFPGA ICE#F Y u—RT5, A R—FDUSB-JTAG u ¥y 7 2+ 5L, 4
AR — K @ Platform Flash PROM 3 X X XC2C64A CPLD # A LV Vv AT AT a s 7535
E B ARETY, SPl & U 7L Flash & StrataFlash 1%, B4 ic7 0 7 A8 ET,

Fr A=K AMb ¥ 1V 7 2 XCF04S VU 7 /v Plaform Flash PROM %# 7' w27 AL,
Platform Flash PROM (2R F SN TWDH A A=V~ A X U TV E—KTFPGA (22
T 4FXalb—varT b,

A R—F @ ST Microelectronics #£:8 16Mb SPl = U 7/ Flash PROM # 7 u 7 5 AL, %
FEENTWAEAL A—D% SPlE—RTFPGA IZay 7 4 X alb—ard 5,

FrAR—Ko Intd #8 128Mb StrataFlash /X7 L)L NOR Flash PROM #7127 AL,
Flash PROM |ZfRfFENTWH A A—Y % BPIUp £721ZBPIDown =7 ¥ 2L — 3 &
EF—RFTFPGA 1Lz 7 4 ¥ a2l —va T 5, &bHiC, Spartan-3E FPGA @ MultiBoot £—
FEHERATHE FPGA TV r—2a v T2Oo0HRNN5 FPGA 2 7 4 X2 —va %
B IATe Z & BT E F 7, MultiBoot BEREDFEMIIL, Spartan-3E 7 — % v — b (DS312) # &
LT 7ZE0,

K412, USB¥ oo m—RITusoh 40 4—Tx2A4 2L FPGA a7 4F¥al—var A

)(»_«

CERGT LA VAR —ROREBEATYOMEBEERLET, K422, 207 4F 2l —

vary ATV a SO E R L ET,

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 27
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& XILNX® ¥A4E FPGAIY T 4¥al—av +TLay

16 Mbit ST Micro SPI Serial Flash
Serial Peripheral Interface (SPI) mode

Configuration Options

USB-based Download/Debug Port PROG_B button, Platform Flash PROM, mode pins

Uses standard USB cable

P

128 Mbit Intel StrataFlash
Parallel NOR Flash memory
Byte Peripheral Interface (BPI) mode

OHSRENT -
SPARTAN-IE | |

sl
=il
Bawrerny

u.
E .!'-r"'_":
a
" L

UG230_c4_01_022006

B 4-1: Spartan-3E X4—4 £y FD FPGA oY 7 4F¥al—ar 73y

Configuration Mode Jumper Settings (Header J30)
Select between three on-board configuration sources

DONE Pin LED _ PROG_B Push Button Switch
Lights up when FPGA successfully configured  press and release to restart configuration

Jimoer Eattlnes
5.(521 IS 1] 89141 10k

=
B T HRTEHT
u] L

S Er .
7=

Ui 64 Macrocell Xilinx XC2C64A CoolRunner CPLD
4 Mbit Xilinx Platform Flash PROM Controller upper address lines in BPI mode and

Configuration storage for Master Serial mode Platform Flash chip select (User programmable)
UG230_c4_02_030906

4-2: A2 74FaL— a3y AT arvEBoDER
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AV T4FaL—Yay B—F v SOXILINX°

B AREII PROGARZ U &Lzl &Dary 7 4 Falb—vary T—NE, ar74¥a
L—vay =R VxR ko TRESNET,

FPGA WIEEEIZary 7 4 Fal—Yarahbd e, DONEvE Y LED 4T L £97,
PROG RAZ %3+, FPGA D> 7 4 X a2l — 3y FatXERElIcEEcx 4,
AMb oY 1 V) > 7 % Platform Flash PROM (1%, JTAG Z /ML CFPGA =i 7 4 F 2L —3 g

UIEWA A TE £, Plaform Flash 25D FPGA 0o 7 4 X al—i g U Tid, v &A% 2V
TN E'—REHFEHAL ET,

~ 7 vt/ % 64 fE-> XC2C64A CoolRunner II CPLD i, BPI Up, BPI Down, 7= MultiBoot
ar74¥alb—ary E—RFEMEALZSES. 5 SrataFlash 217 L v Flash PROM 725
FPGA (Rt AT A ISR AliE e, FRik/iBINT v/ 2 AREA 4Rt L £ 3, CPLD |32 —¥%—
DTS TATEET,

aAvIJ4Fal—ay E—F v
FA41ITFRTEIIC, FPGA 2 7 4 Fal—ay B—RI B0y T oy VREICLY
HEILE3, Dy o "a2fHATAHE, BEETHIE—FN BRI NiICERSNET, x0TV ¥
UREFEANETIZEROANAL T FPGA a7 4 X a2l —Y gy F—Rtary74¥al—r g
AEY V—REERL 7,

£ 4-1:Spartan-3Ea> T4 Fal—>3 2 T—F Pr U /\DEE (K 4-2 DAy 4 J30)

avJ4F¥alL— |E—FK EFY FPGAaYv74¥XalL—33y
ay =K M2:M1:MO0 A A—DY—R S sE

< AHE YT 0:0:.0 Platform Flash PROM

ks
it

SPI 11:0 | SPI v U 7L Flash PROM
(% 12 TSPl & (7 K v 2 0 CHitR)
Y 7 Flash) %
Z 1)
BPI Up 0:1:0 StrataFlash /X< L /L Flash PROM
(% 11 %= TIntel (7 FL 20 TH%R, 7R L RAZEHD
StrataFlash /<5 ERETA 77U A ), BPI =2~
L /L NOR Flash TA4FX2lb—valr T, TRV A
PROM| % %) Z 4> A[24:20] i% CPLD iz & v il
SNET,
Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 29
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EXILINX® $4E FPGAIY T4 Xal—Yav +TLay

% 4-1:Spartan-3Ea> T4 Fal—vay E—F Sy /A0ORE (K 4-2 DAy 5 J30) (HE)

avIJq4¥alb— |[E—K EY FPGAa>74F¥alL—33>

BPI Down 0:1:11 | StrataFlash /<5 L /L Flash PROM

(% 11 % [ntel (7 F L % OX1IFF_FFFF TRith, 7F

StrataFlash /<5 VAZEMO FRETT 7 U A b)),

L/ NOR Flash BPl = 74X a2l —3 3 Tid,

PROM | % &) TRLVRA Z A2 A[24:20] 13 CPLD
WLV EnET,

JTAG 0:1:0 | USB-JTAG H— k &l L TH = k
MHEFE T m—R

PROG 7y aREay

PROG 7'y a RZ v (28 X—Y DK 4-2 ) 1T BRSNca 7 Fab—var A€
V— A FPGA ZEGfIcHE 2y 7 4 ¥ 2l —2ar LET, 2ORZ AL THTZ LItk
D, FPGA ®a> 7 4 FXal—vay YaktXE2W0WOTHLEBTxE1,

DONE E > LED

FPGA WEHEICary 7 4 F¥al —rar3id & DONE B LED (28 X—Y DX 4-2 22 ) H
FITLET, 2O LED AT L2V A, FPGA iIa v 7 4 Fal—va ST EHRA,
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USB %ML 1= FPGA, CPLD, Platform Flash PROM 7045 4 SXILINX°

USB #{#MAL = FPGA. CPLD. Platform Flash PROM @704 5 L

28— DK 4-LITRT LI Spartan-8E A ¥ — & F v MZIZUSB X—2D 7 u s 75 mdy
JEEATBaxs ZEMHLIEUSB = FEUVAEBHRINTHWET, USB 7y —7 L% L Th
AKNPCEHHT DL, IMPACT Y02/ J 4 V7 =T 2L T, FPGA, Platform Flash
PROM, BLXUH AR —F®D CPLD #E#7n 7 5 A TEET, T L FEid Y 7L Hash
PROM DEH T 17 T ik, BUED & ZAHYR—Fah T ERA,

USB 77— 7 LDk

ZOARZ—=4 Fy ME, MA3ITRT LI, BEUSB X AT AIZ AT B r—7VivGEn
TWET, EBEOAIT, BERERRDIGEENDH Y £7,

USB Type B Connector
Connects to Starter Kit's USB connector

USB Type A Connector
Connects to computer's USB connector

UG230_c4_04_030306

X 4-3:1Z# USBAATAIZBA4TBS—TIL
HATAaxZ 2T, 2 Ba—2DOUSB 2327 ZIZELALZ ENRNTEET,

YAV IR T I 2T EA ARV LTH, HA4ITRT LI, ¥A4T7 Baxs s
Spartan-3E A % —4 ¥ v b R—F 12k L £, USB 2 %7 #1X, R—F OLEM, A —HFv b
A7 A OTIFRICH Y T, B—F OBFNA 1225 &, Windows (2L D AR — R g8k S,
MBI R TAN YT NI 2T RA VAR —LENET,

UG230_c4_05_030306

4-4:USB AA4T BaARVBERE—8 £y b R—FDIARY ZIHkK
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EXILINX® $4E FPGAIY T4 Xal—Yav +TLay

USB 7 —7 1 RTANRNPEFIZA AN —LIN KR —FEIEL L PCIZHE#HLT 5 & ko LED
DRITL ., BB SNIZ Z EAVRENFET,

IMPACT I12&47R5 5 L4

YAV VAR 77 =27 TFPGA A7 U A L%, IMPACT 722 5 4
VIR =T EUSB =7V EERALCT YA 2 n—RLET,

7\:'7 TLERMTAHIIE, USBr—T 22 —% o b R—NICEREL., A —ROERE A
szl E9, £k, Project Navigator @ [Processes| % 7 ¢ [Configure Device (iMPACT)] # 4 7
N7y 7 LET (K45 22H),

P'ru:u:esses: ;I

EI f}@ﬁenerate Frograrmming File
: @@ Frograrmming File Generation F
- Generate PROM. m:E ar T4

E L||:u:|ate Eltstream with F'ru:u:ess
A |
ﬂt Froceszses

UG230_c4_06_022406

4-5 : [Configure Device (iMPACT)| &4 )L 1) v 49 LT IMPACT %i2&)

AR—RFREL LRI T, IMPACT ICE W JTAG 707 T 48 77 ANICEEND 320D
FNAZAPBEHENET (W46 2BM), F = —> DRMIIDT S A A Th % Spartan-3E FPGA % 7
U7 L TEIRL £7, Spartan-3E FPGA #4527 Y » 27 L, [Assign New Configuration File] % 7
Vo LET,FPGA a7 4 Fal—vay 77 A VERIRL, [OK]| 227U vy 7 LET,

AGIMPALT - C:/data/my_designs/s3e_starter_kit/s3e_starter_kit.ipf - [Boundary Scan]
Eﬁ File Edit Wiew Operations Options ©Output Debug  MWindow Help

g5 & O

N?

&

EEIFEEEIE TR
]
--T;‘E]E::uundary Scan &
b I3 avel enial

- B SeleciMAP - {enk
g----g‘g]Desktup Configu... Program. ..

- [£] SystemaCE | verify
: 325 -
MPACT Modes | ;EI;VE et Device ID
=l TPoO———

Avallable Operations are; -
= Proagram

et Device Signaturefsercode

Assign Mew Configuration File. ..

—

UG230_c4_07_022406

4-6 : 5% ') w4 LT [Assign New Configuration File] 241 v &
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USB #{#M L f= FPGA. CPLD. Platform Flash PROM ® 7045 3 A

FIXILINX®

JTDOFPGA 2> 7 4 Fal—al 77 ANVTT 74V E0 SatUp 7 v v 7 v — & CCLK 23
A TWi=Ha, IMPACT TRI4-TICRTEE Ay E—URRRENET, ZOE

E‘%:fy'lf““f)
iﬁ’fﬁbf%ﬁﬂiﬁkbiﬁ/\/ JTAG #fE L T¥ v r— R4 2354, IMPACT 1% StartUP >
ny 7 V=% TCKITAG 7 vy 7 J—RAIZEBLET,

“L Warning

WARMNING:IMPACT: 2257 - Startup Clock has been changed to 'JtagClk in the bitstream stared in memory,
but the original bitstream File remains unchanged.

UG230_c4_08_022406
4-7 :StartUp ¥ 0w % V—ZH CCLK THIWMER., BE Ay E—UMHRTEEIND
FPGA 7' n 7 Z L&Y 2121%, FPGA 2427 U v 7 L C[Program] 27 Vv 7 L &7, 7’1

77 L IMPACT IZA T — 57\7%2%/1“32‘1??‘ FPGA OE#H:7 107 Z 5121%, PC ® USB &A—

kO L ONIMPACT O EIC ERD LEENY 9,

iMPALT - C:/data/my_designs;/s3e_starter_kit/s3e_starter_kit.ipf - [Boundary Scan]
gﬁile Edit Wiew ©Operations Options Cutput Debug Window Help

P EH € DB X|&2 %

-l
H-2HBoundary Scan -
ool SlaveSerial
SelecttAP
aal _ T ﬂ
‘oo Ceskiop Configu...
- [=] SystemaCE -
i iy
MPACT bodss | XC3s50 Bia
toplevel izet Device 1D -
, o
| x| et Device SignaturefUsercode
fvailable Dperations are: ;II Assign Mew Configuration File, ..
lwede Program )

UG230_c4_09_022406
4-8: /5y LT [Program| #491)v o
FPGA BIEFIZT v Zh3nb &, M49ITRTEIIZ, IMPACT I27 a7 T AN%ET LI &
WRENET, B—F ETFPGA 77V r— a »FE4FE ., DONE vy LED (€ 4-2 % 3 R)
BREATL ET,

Spartan-3E R 4—4 £ v k R—

Fa1—H—H4AF
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£4F . FPGAavIJ4F¥al—Sav ATy

FIXILINX

AHMPALT - C:/data/my_designs /s3e_starter_kit/s3e_starter_kit.ipf - [Boundary Scan]
5 File Edit Wiew Operations Options ©Output Debug Window  Help

[EE IR T

¥
H-EABoundary Scan &
-GS laveSerial
- SIS electAP

-Gl esktop Configu... __|

- [=] SystemaCE =
MPACT Modes |

o
|
: |
I K
E |

®o3sa0le xcfldz ®o2chds
toplevel hit

E
j

]

nnnnnnnnnnnnnn

— file 7 — file 7 -

Avallable Operations are;
= Froagram

ety

m Get Device (D

mp Get Device Signatur..

| =P Check [dcode e

Program Succeeded

UG230_c4_10_022406

4-9: iIMPACT TMZ R4S S LAET L. FPGA ® DONE E >4 High 1243

USB Z{& AL - Platform Flash PROM @704 S A

F AR =KD USB-JTAG v v 7 Tt ¥ A U 7 2 XCF04S v Y 7 /v Platform Flash PROM %
T ATEET, 2O®IarTE, PROM 7 7 AV EFREL TA—RIZF 72— R L,

I FPGA 2 7' 7' F 59 % Jiika R L £7,

FPGA O 7 4FXalL—YaYv EYrRM)—L T7A4ILDER

PROM 7 7 A V& ARKT BRI, FPFGA By AR U —A 7 7 A L&A L £, 414 PROM 7>
5 FPGA 2@ iAo, FPGA ICL WH 17 vy 7 CCLK MMt & Ed, FPGA O N#E CCLK
AL —2iF, FICREEEE (8 1L.5MHZ) TR L £4, 1L AL DA PROM Tid, Zhk
DEWEERER YR — k&N TnET, CCLK O EEHEHEY 2 EICETE L, FPGA o= 7 4
ol —varVREREMINS L HICLTLEEW, ¥4 U 7 2 XCF04S Platform Flash ¢
1%, 25MHz CCLK ARV R —h SN TWET,

[Processes] # 7 ¢ [Generate Programming File] #4527 U » 7 L, [Properties| #27 Vv 7 L &7

(I 4-10 % BIR),

34
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USB #{#RL - FPGA. CPLD. Platform Flash PROM @704 5 A

$7XILNX®

Proceszes: ;I
‘E‘ Uszer Constraints

-- P21\ Syrthesize - X5 T
-- P21\ Implement Design
=R @ Generate P
@I@F‘mgrar 14, BEun

@ Genera Rerun

B Config =1 Rerun al
— 2 sStop

Cpen Without Updating

a|

'at Proceszses

4

UG230_c4_11_022706

4-10 : [Generate Programming File] 7B+ O 7 0/3T 1 #5%E

[Category] T [Configuration Options] 7 V v 7 L £9 (4 4-11 % £ 1), [Configuration Rate] @
Fey7Hyr VRARNG [25] #FIRL., W CCLK 4+ L — % % XCF04S Platform Flash
PROM D ¥ CTdh 2 25MHZ IRREL £9, REL =6 [OK] %27V v 7 L £7,

E Process Properties E

LCateqgom

General Options
Configuration Options
i Startup Options

- Rreadback Options

FProperty Hame Yalue -
Configuration B ate Drefault (1] ;l
Configuration Clk. [Configuration Ping) Default [1]

Configuration Pin k0 3

Configuration Pin 1 152

Configuration Pin M2

Configuration Pin Program a0

Configuration Pin Done Pull Up ;I
JTaG Fin TCK, Pull Up ;I -|

Eroperty dizplay level: IStandard vl Default |

0k I Cancel | Apply | Help |
Vv
UG230_c4_12_022706
4-11 : [Configuration Options] X—< T [Configuration Rate] # &%
Spartan-3E X #—#% ¥y k R—FK 2—H— HAF www.xilinx.co.jp 35
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EXILINX® $4E FPGAIY T4 Xal—Yav +TLay

Tus 7 h 77 ANEART 5L, [Generate Programming Filel 24 7 v 2V v 7 L £ (X
4-12 % ZR),

Frocesses: ;I
g‘ Uszer Constraints

-- B2 1 Sunthesize - X5 T

-- 21 Implement Design

El il Generate Programming File

- Frogramming File Generatid.., »
T Generate PROM, ACE, or JTE

':EE Configure Device [IMPACT] -
a | b
E‘—t Frocesses

UG230_c4_13_022706
4-12 : [Generate Programming File] % )L5) v 5
PROM 7 7 £ LD AR

Tars g h 7y ANVEAKRLTZ%, [Generate PROM, ACE, or JTAG Filel #X 7 v 27 U » 7 L C
iIMPACT %@L £9 (X 4-13 % 2 8),

FProcesses: ﬂ
y' Uszer Constraints

-- P21 Synthesize - X5T

-- F 21 Implement Design

EI P 2 Generate Programming File

: @@F‘mgramming File Generation F
&'+ Generate PROM, ACE, or JTA

” - | N

UG230_c4_14_022706

4-13 : [Generate PROM, ACE, or JTAG File] #5751y 4
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USB %ML 1= FPGA, CPLD, Platform Flash PROM ® 704 5 4 SUXILINX®

iIMPACT 2@ L 726, [PROM File Formatter] 2% 7 v 27 V> 7 L £7 (X 4-14 25 H),

iMPACT - C:/data/my_des#
=% Filz Edit Yiew Operations <

LG IFERAL

x]
—rer E
g""ﬂﬂ]SIavES erial :I
- B SelectMAP
é""*::][flesktnp Canfigu...
- [=] SystemALE

IMPACT Modes

UG230_c4_15_022706

4-14 : [PROM File Formatter] %75y 4
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$7XILINX®

£4F . FPGAavIJ4F¥al—Sav ATy

K —727 > ~® PROM % A7 & L T [Xilink PROM] Z3&R L £79° (X 4-15 # £ FR), [PROM File
Format] 7°5 7 4 —~ v b Z8IRL £, Intel £ Hex 7+ —~ > b ([MCY])) AL <fEHE N E
9, PROM 7 7 A /L @357 ([Location]) & 44 i ([PROM FileName]) # AL 37, sREDKTL

7256, [Next>] 227 U v 7 L E£7,

MEIMPALCT - Prepare PROM Files

| want to target a

& Hiline PROM
" Gereric Parallel PROM

 3rd-Party SPI PROM
—PROM File Format

v MCS " TEEK £~ UFP ['C" format)
= Ex0 " BIM  ISC
" HE=% [T SwapBitz

Checkzum Fill ' alue [2 Hex Digitz]: IFF

PROM File Mame: IMyPIathrmFIash

Lazatian: IE:'xdata'\m_l,l_designs'xsEe_starter_kit"-.

Browse... |

< Back Mewt >

LCancel |

UG230_c4_16_022706

4-15: 3—45 9y b PROM DB AT, 2741 T4+4—<Iv b, ELVIEFRERRIEIETE

38
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USB %ML 7= FPGA. CPLD. Platform Flash PROM 7 0% 5 A SXILINX°

Spartan-3E A% —4 ¥ bk R—K|Zi%, XCF04S Platform Flash PROM B##i S CnvE9, K
gy FEY s YA RN [xcf0ds] 2RI £5 (K 4-16 2 H), [Add] 22V » 7 L. [Next>]
27Uy 7 LET,

AGIMPALCT - Specify Xilink PROM Device

[T &uta Select PROM

[~ Enable Revisioning

MHurmber of Fevizions: |1 vI

[~ Enable Compression

Select a PROM: | wcf x| | wciDds [524288] -] Add
wef01s [131072]

wofl2s [262144]

wcf0Bp [104857E]
wcf16p [2097152]
wef32p [4194304]
Delete All |
< Back | Hest = LCancel

UG230_c4_17_022706

4-16 : XCF04S Platform Flash PROM % ;&iR
41T (2T LD 1D, BEDF~ U BAFRSNET, [Finishl 22V v 7 L £,

ASIMPACT - File Generation Summary

You have entered fallowing information:

PROM Type: Serial

File Forrnat Mics

Fill W alue FF

PROK filename kyPlatformFlazh
Mumber of PROM= 1

a ucflds

Click "Finizh'' to start adding device files.

¢ Back

Finigh g LCancel

UG230_c4_18_022706

4-17 : PROM Formatter ®g&EZ AN L1=#. [Finish) 22U v o

FPGA =2 7 4 FXal—val By hANI—A Ty ANVDARTETRTE AT AT Ry 7 AR
RENET (K418 %28M), [OK| 227V v s L, 77 ANEERLET, FFGAE v h A U —
L7 7 A (*.hit) ZBIRL 9, H&ED FPGA 7 7 A V& ZIRL7Z5, [No] 227V v 7 L, KIZ
FREINDA AT Ry JAT[OK]| %227V v 7 LET,

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 39
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EXILINX® $4E FPGAIY T4 Xal—Yav +TLay

~” add Device Eq |

\il) Start adding device File to

Daka Sktrean: O

~7 Add Device |
P w'ould you like to add another device File to

Ciaka Skrearn: O

L des b R%

~ Add Device |

i You have completed the device file entry.
\I) Click, 'Ok to continue

....................................

UG230_c4_19_022706
4-18 :FPGA a7 4F¥al—YaY EvrRMJ—L 77 1ILDFEIR

PROM 7 +—~» b35ET$ 5 &, IMPACT IZPROM, FPGAE Yy AN U —A By AL
U—A TSNS PROM OFERF RSN ET, X4-19 (2, 150 XC3S500E FPGA Mt~
kA kU — A% XCFO04S Platform Flash PROM 2/ 73 A6l R L 37,

;HHHHHHHHE ;lHHHHHlE
1 F7XILINKE -
1 PROM [ i ]
,‘:-:;n:fl:l-'-‘l.s LR R R R m LFLFLFLRLALE
5413 % Full vesile
myfpgabitstream....
UG230_c4_20_022706
4-19: PROM @7 +#—<T v FET
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USB %ML 7= FPGA. CPLD. Platform Flash PROM 7 0% 5 A SXILINX°

PROM 7 7 A V% ERk$5 121, [Operations] — [Generate File] 22V v 7 L £ 3 (X1 4-20 % 2 R),

iMPALT - C:/data;/my_designs;/s3e_starter_kit/s3e
) Fle Edit View | Operations Options Output Debug W
I 8| &£ B &2 Erogram...
% Werify

Tl Erase...

Compact Flash Integrity Check, ..

UG230_c4_21_022706

4-20 : [Operations] — [Generate File] 21w 2 LT PROM 7 7 4 L& &R

4-21 17T L HIZIMPACT IZ2 PROM 7 7 A VOARRMNIEFIZE T LI Z L 2R T Ay & —V
DFERINET,

£ XILINX {5
PROM 1

Fa e e

wotlds
413 % Full wrI=S00e

myfpgabitstream....

PROM File Generation Succeeded

UG230_c4_22_022706

4-21 :PROM 7 7 1 ILDERKET

Platform Flash PROM ® 704 5 A
74—y FFERDO PROM 7 7 A L% 4 R —F o USB-JTAG [H# % il L T Platform Flash
PROM (27 a5 L4 51213, Z0kv Ty a MR TFEICIENET,

[IMPACT Modes] # 7 T [Boundary Scan] % 7 V 74 %7, [Boundary Scan] #7427V > 27 L
TITAG XU Z Y Ax ¥ T— K ZBRL £9 (K 4-22 25H),

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 41
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1ZIMPALCT - E:,.-"l:lata,.-"m!_.r_dEsigns,.-"sEE_starter_kit,.-"sEE_starter_kit.ip
Eﬁ File Edit View Operations Options CQukput Debug window Help

Right click device to select operations

- ol SlaveS ernial
~ GalSelecttAP

. TOl Fxinor b1y
~ B Desktop Configu... __| ‘I_‘
@ SPStEI'm':".l:E ll CFCFCECEL R TRCRCRCRCRL

MPACT Mod *o3za00e xcflds
: S toplevel kit —file 7 -

| Fa e a a a nl Fa e e a a nl

Aevailable Operations are:

iMPACT Proceszz Operations

% Boundary Scan g Praom File Forma... ]

UG230_c4_23_022706
4-22 N9 RExvy E—REER

JTAG 7 = — > ® XCF04S Platform Flash PROM (2 PROM 7 7 A v & E) ¥ CTE5 (X 4-23 =&
1), PROM 7 A=z %4527V v 7 L, [Assign New Configuration File] 22V ~ 7 L £9, PROM
T ANEERL, [OK]Z7 Uy 27 LET,

S e el el i

Fniume b ALy

Erase,.,

Blank, Check:

LN Ny

xoasalle xcfl
toplevel bit -- file Readback. ..

zet Device ID
et Device Checksum

DD

et Device Signature/Usercode

Aszign Mew Configuration File, ..

UG230_c4_24_022806

4-23 : XCF04S Platform Flash PROM [Z PROM 2 7 A/ JLZEIY X T

42 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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USB %ML 7= FPGA. CPLD. Platform Flash PROM 7 0% 5 A SXILINX°

PROM o7 v 7/ Z 2%t T 52k, PROM #4527 U > 27 L [Program] 227V v 7 L £,

Ol —§ Exim

Werify
xo3zalle wct E
toplevel bit myplatforr S
The Blank Check.
Readback. ..

Gek Device ID
iGek Device Checksum

Gek Device Signature/Usercode

Assign Mew Configuration File, .

UG230_c4_25_022806

4-24 : XCF04S Platform Flash PROM #7704 5 L

PROM 0% A 7 %487 5 X AT 0/ Ky 7 AnFn S g, [xef0dg 2L, [OK] % 2
Vv s LT (K 4-25 %5I8),

Select PROM
Part M arme: m

Cancel | Help |

UG230_c4_26_022806

4-25 : XCF04S Platform Flash PROM #7045 L

T 7T N EET5 A0, X 4-26 1279 [Programming Properties] # A4 7 a2 Ry 7 A D
[Programming Properties] ~—Y 7 v 7 & 473 % ERL £ J, [Erase Before
Programming] #4123 2 &, 7 v 7 AoHnz Platform Flash PROM ONE M2 IZHZE S 1,
PIHTOF — % BifE+5 2 L3 0 8 A, [Verify] 241245 L. PROM BIELL F a2 5 A
Sh, Fyre—RFankar7 4 Fal—2 a3y By hARNT—AL—HLTVWDINE I DN
Fxy7E3NET, 707 T LIRS RV ETH, ChoDA Ty arad iy b2Lxk
By Ed,

[Load FPGA] #4129 5% &, Platform Flash PROM %7 v /5 A L7234 <12 FPGA Y =2
T4F¥alb—varyrEInEFd, FPGA a7 4 Xalb—vay T—FK%&, 29—U0FK 41 %
SZHRLTvRAZ VYT E—FICHEL TLEEIN, HELEL[OK] 227V vy 27 LET,

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 43
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& XILNX® ¥ 4B FPGAIYT4¥al—av +Tiay

v “erify
—General CPLD &nd PROM Properties
[+ Erase Before Programming [~ Fead Protect

[~ Prom/CoolRunner-l Usercode (8 Hes Digits) I

—LCPLD Specific Properties
[~ wiite Protect [ | Functional Test [T On-The-Fly Program

[T #PLA LUES Enter up to 13 characters I

—PROM Specific Properties

UG230_c4_27_022806
4-26 :PROM @705 5L AT a3y
IMPACT (27 22 5 AR EERICE T LIzinE I BFERINET, 7077 AREFICETL T,
[Load FPGA] 24 12 L TWAR - 1285813, 28 N—Y D 4-2 |27 PROG B 7 v v = R Z v

AL CHiZic e 7 A LT Platform Flash PROM 726 FPGA # ) 27 4 Fal —va L
F79, FPGAREFICar 7 4Falb—varand e, K4-21273 DONELED A3 54T L £97,

44 www.xilinx.co.jp Spartan-3E R 24 —4% ¥y k R—FK 2—H— HAF
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S XILINX®

F¥ S92 LCDROV)—2

M=

Spartan-3E A% —% ¥ v b A—R 2L, 21T X 16 {TDOWRELET «+ A7 L 4 (LCD) 23M&# ST
F9, FPGA (X, K517 TEH12, 48y b T—HF A F—T7 A A% L TLCD ZHl#HL
F94,LCD T8 v h T—H AL X —T 2 A ANV R—PFINFITN AX—F Fv s R—F
T4 YN F—F A Z—T A ZAZRMBHL T, E1ROFAY 7 AR —F L OHHME
b, FvUBER/NRIZIA TOET,

Spartan-3E FPGA Character LCD

SF _D<11> 390Q
(M15) DB7
SF_D<10> 390Q
(P17) 3900 DB6 Fqur-bit data
(R16) SF_D<9> DB5 interface
SF_D<8> 390Q
(R15) —<%> DB4
LCD_E X
(M18) = E
LCD_RS
(L18) = RS
LCD_RW _
(L17) R/W

UG230_c5_01_022006

B51:%¥v35942LCDAv42—Tx4X

LCD %, fAEEZEAEL CL Fx i, EH#o ASCI X7, 22— —ERLTEHEHALIZHERD
FRICERTY, 2L RTREETESDHY /A, T4 AT L A DA 7 r— 113 0.5 BRIk
DT, EEORASICRITET, FoREEIL, A—F EOBS0MHz 70y 7 X0 HEBL 20 3,
PicoBlaze 7t v 9% f45 &, FRF A I VI BIOETFNEELZDIEMICHECX 4,

Spartan-3E X #—#% ¥y k R—FK 2—H— HAF
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FIXILINX

ES5E . X¥5U94LCDRYY—Y

%598 LCD DAV A—T 1A RIES

CARON-R: Ak

#5111, F¥ 774 LCD DA F—T = A AMEFERLET,

£51: FvS92LCDDAVE2—T A REF

BS54 FPGAE> Jrvovay
SF_D<11> M15 7—%4% v ks DB7 | StrataFlash &> SF_D<11:8>
SF D<10> P17 F—% vy DB6 | LA
SF D<9> R16 S —4 v v b DB5
SF_D<8> R15 T—4 ¥ v s DB4
LCD_E M18 T LI &AL A =TI /LA

0: 7 4 Ax—T )L
1: 3R LI X ARBIEA X —T L

LCD_RS L18 LR DEIR
0: EBXIALENMEFIIMEL VA X, gii LEIEFIT
Busy Flash,
1: 5L FlidBEZIALIED T — &

LCD_RW L17 FE A L2 & A Zr A4

0: FHEXIASL -LCD N7 —4% &2%A5
1:3AHL -LCD AT —# 2R

*x 7 7% LCD O&EEIX, +5V, FPGA /O 50 EREIEL 3.3V TY, 7z72L. LCD Tix. FPGA
OHALV~VITER Yy 7L ~UL Low £721% High & L GB#snEd, LCD = hu—7
L5V TTL 5L~ a2E L, FPGA M9 % 3.3V LVCMOS H )1 5V TTL EEL ~ /Lo
FEm-UET,

F—% 54 Lo 390Q DESHEHIT. ¥+ 5 2% LCD Yy 7 High 2B L TH 58417,
FPGA # J Of StrataFlash 1/0 & 2 (Cill E D AR 85 D& B E £ 4, %+ 7 7 # LCD I,
LCD_RW 73 High ® & X Ic7—% S 4 v 2BRE L %4, LCD 1E, 1FEALDTF Y r—v a2 T
BXABDOBDNRY T 2TV EHRRESN, FARATLANLRBMEND Z Lidd D R A,

Intel StrataFlash & DE8{%

5-1 12" L9112, 450 LCD ¥—#{5%1% StrataFlash 7 — % 7 1 SF_D<11:8> & & 3tf
ENTWET, 521077 L912.LCD & StrataFlash ~O 7 7 ¥ 237 A A TOT 7Y 4r—
valrOHRBRIZE > TIkED I, StrataFlash AE VBT  A=—7 /L0 & & (SF_CEO = High)
1. FPGA 7 7'V /r—3 3 IZiZ LCD ~D e A LIE AR T 78203 H 0 £3, K3,
LCD #4H LEWENRT « A=—7 L L & (LCD_RW = Low) iX. FPGA 77 U #—3 3 v Icid
StrataFlash A€V ~OFEERGmAHUIEEIALT 78 A08H 0 £7,
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UCF o4 —3 3 V4l &0 XILINX®

% 5-2 : LCD/StrataFlash ~®7 4+ X &l

SF_CEO |SF_BYTE|LCD_RW E
1 X X StrataFlash 7 1 2= —7 /L, LCD ~O5E47a gt LI# &
BT 7B,
X X 0 LCD & &IALT 7 & AD 7, StrataFlash ~D5E27T 7 & A,
X 0 X StrataFlash (231 M (X8) ®— R, Ei7 L 2 F 1413
A&7, LCD £ L O StrataFlash ~D 5427 7 & A,

AE:
L IXJERYF 7T, 0TH I TENEDRNI LERLET,

StrataFlash A& U 331 g (x8) E— R (SF_BYTE = Low) ®#4. FPGA 77U r—3 g 10C
1% LCD # L O StrataFlash A€ U ~OERFRFFHA M LIEZALT 7 8ARNH 0 9, /A ME
F— R Tid, StrataFlash A€V X SF D<15:8>7—% J A V&AL 8 A,

UCF o4 —2 3 Ul

5212, ¥¥ 7772 LCDIcl/Ov & IO #isafiEd 5 UCFHIKEZRL £7°

NET "LCD_E" LOC = "M18" | TIOSTANDARD = LVCMOS33 ‘ DRIVE = 4 ‘ SLEW = SLOW ;
NET "LCD_RS" LOC = "Lis" | TIOSTANDARD = LVCMOS33 ‘ DRIVE = 4 ‘ SLEW = SLOW ;
NET "LCD_RW" Loc = "L17" | IOSTANDARD = LVCMOS33 ‘ DRIVE = 4 ‘ SLEW = SLOW ;
# The LCD four-bit data interface is shared with the StrataFlash.

NET "SF_D<8>" LOC = "R15" ‘ IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<9>" [LOC = "R1lé6" ‘ IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<10>" LOC = "P17" | TIOSTANDARD = LVCMOS33 ‘ DRIVE = 4 ‘ SLEW = SLOW ;
NET "SF_D<11>" LOC = "M15" | IOSTANDARD = LVCMOS33 ‘ DRIVE = 4 ‘ SLEW = SLOW ;

52:%v3>%9% LCD ®UCF Ba7—< 3 Ul

LCD o> kBA—5
2 x 16 % ¥ 727 % LCD W&z, Sitronix ## ST7066U 777 4 v 27 2 hr—J03H 1 |
WOTSA AL RAEOHREE R LT,
e Samsung #5¢ SBA0069X = 7= 1% KS0066U
o Hz# HD44780
e SMOS SED1278

AEY v

a2 b —FENH ATV HEEN 32550, TNENBER s snTOET, 7+
ATV AF AT VHERICT 7 B AT 5N SN NERH D £,

DD RAM

DD RAM (Display DataRAM) (Zix, 27 U —ICFREaND LFEa— RS hES, 77V
r—arolFAYiE, EI2 DD RAM ExFEEL £97, DD RAM IS iz X a—RNid, &
FXHEHD CGROM X7ty b Foida—Y —EHKD CG RAM X5t v MIHMI Nz, xS
DXFOE Yy b~y T B ET,
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&7 XILINX® 5% . %v594LCDRYY—>

X 5-312, TAAF LA LD R LFOalr— a3 DF 7408 TRLZEZRLET, EOFFD
LT R LA OX00 ~ OXOF 12, FOATOILFILT R L& 0x40 ~ OX4F I2i s x4,

N g A
RRSNEXEOTFLR Bl

1 I 00 | 01 | 02 | 03 |04 | 05| 06 | 0O7 | 0B |09 | OA|OB|OC | OD|OE]|OF(jJ10 .. 27
2 I 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 4A | 4B | 4C | 4D | 4E | 4F } 50 ... 67
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 40

K53:DDRAM® 16 £7 KL R (F4RFL A LT L)

WL, 2T 80T — a A DD RAM IZH Y . BATIC A0 KT 2EI B THHATW
9, TRL A 010 225 0x27 &, OX50 725 OX67 D1 r—3 g U d, BRI NN T — X DOFEHN
WHEHENET, Zour—varid, artue—I07F 4 A7 A 7 MEREZBHLZEAC
DHFIREND LFORMIH AT b TEET,

Set DD RAM Address =~ > KR35 &, DD RAM ~OFiAH L F/-I3EZIALOFHZT K
LR Ao 2R & £, Write Datato CG RAM or DD RAM =< > K i L T DD
RAM 5 — % % # %A%, Read Datafrom CG RAM or DD RAM ==~ K Z{4£H L < DD RAM
T A e L ET,

DDRAM 7 R L R Ao 2k, s UIEZALZBERIC-EITHRTEZND 0, £721X Entry
Mode Set = <> F THRES hiz I/D DEFRIGE THEWIZ 1ur—ya U Fo8mL £,

CG ROM
CGROM (¥+ 57 % ¥ x %L —4% ROM) IZiZ LCD %7 U —> THRRTX 5 EHF LD LTFD
TAVh By hvy IREENET, M54 IC2hERL £, DD RAM OAAEICHKNS LT

VBIFa T, CGROM ABML £ =L 212, DDRAM 14— = VTRl S i 16
HEDTFI— 1 0x53 13, [S) #EL £, 0x53 ® L 4 £ v k331 F U o DB[7:4]="0101" &
1<, FAZ4 €y bid DB[30]="0011" & — L £7. [ 54105 T L, (S OLFRAY
V- RRENET,

F#FIL CGROM IZ ASCII LRI = —R 7 R L A TSN ET,
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LCDavbtBa—3

FIXILINX®

U

=]
T
(]
=
O
Q
—
Q
<
o
=2
(]

DB7
DB6

DB5

| DB4
[
s 000
W 00 ] !
w2010 i
W00
w100
W10

(o el

CG|RAM

M | |
-
e s A e e s = e ™ e ™
ot | I I N e B T e i e

i

gxxxx@11@

K]
Z wxExx0111
©

EKKKK1DOO

gHHKK1DD1

Jxxxx1D1D

=R R
Iala (el mn] mu]f|o-s—

—

+] F[ =]
Ao | ma ] 0] = O] O] ] L] B ] -~ 00

Ol F IRy I mma o m o ejco—-o

M 10711

H o Jd A (= a] s @)oo

w100 2

w110 —_

L' -30|~

] e B R T
I

e e M L | o e e e | LN L =Rl
Wb (=[x H[J] =]l

=

wxwx 1110

1111 -

AN ™
momM
[a]alala] UG230_c5_02_030306

OIS (=S = 0D O O

|

=

5-4:LCD XFtv k
¥y 7 27% ROM (Zix, ASCIl FGFELTE y b & AKRGENR TN EENET,

F72. CGRAM IS Nz 8 LFO 22—V —ERLTE vy h~vv7barbr—7 L DigfHts
NFEIF, 208 UFO2—V—FRLTFTOa—K L, DDRAM a/r— 3> ® 0x00 »> 5 0x07 12
M E,

CG RAM
CGRAM (¥ 77 % Yzl —4% RAM) (21,8 LFO 22—V —EFRLTE v b~y 7T Z2ERT
HAN=ZANH Y £, 2a—YP—EFEXFOr— a3 020F, B551RTEIIC, BRy M X
8ITOE v b~y 7R E T,
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ES5E . X¥5U94LCDRYY—Y

Set CG RAM Address 2~ R 235 &, CGRAM ~DFHA ML FITEEIALDRNIZT R
LR Hv Ly Z RO & £9, Write Datato CG RAM or DD RAM <> F 2l L T CG
RAM 5 — % ## % A7, Read Datafrom CG RAM or DD RAM ==~ > K #{#f i L T CG RAM
T =X EHAHL ET,

CGRAM @7 F L A 0 2 Z 354 H UIEZ AL IER I —EICfRIz 22>, £7213 Entry Mode
Set = v R THRES 2 I/D OERIZIGE THEIZ 1u s —ia oL £7,

5-52, 2 — P —EROTIREERO XFEERT 2B E2 R L £7, 2—F—ERLFIT4FAD
CGRAM Xl —y aiitimEh, DDRAM n7— a8 0X03 D L X ICFERENET,
O —P—ERUFEEZIALICL, £ Set CGRAM Address =2~ K Z2fEH L T CGRAM 7 K
VAEPMHEL 9, TRV 2O B3y MEZa—F—ERXLFTornr—rar&2HL, T3
By MIXFEy vy 7077 KL A& L £9, WriteDatato CGRAM or DD RAM =< K
EHEAL T, ZhZENOXLTFE v b~y F1TEEZALET, 1) OOy MIT AT LA
THLERIN, [0) OFMEELSFRENET, TMIOET—% By hOAPERINL, Lo
37—y MINV T T, By b=y 2D 8ITHIFEFE V-V VHT. TXTO0D
FFTT,

Ei4EY THRL4EY R
Write Data to CG RAM or DD RAM

A5 A4 A3 A2 | A1 | AO | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

XFT7FL A A7ELR Ky rs7 XFEY RIS

ol ol ol ol o]l o] o] ©
PR R R R R| R R
Rl R R R R R| Rk
R k| R, R, Ol O] O] O
R k|l O Ol Rr| RL,| O
|l Ol R, Ol Rr| O] RL,| O

1

1

1

5-5: XFa—FK 0x03 O 1 —H—F&EDTHRE# X FDH

av>Uk 2y bk

FE5IICMEHAAERLCD 2 br—F a2 R ey MEEERLET, T4 AT L A134E v
M BMERAICRESNTWEDT, 8y ha<wrRiZdbe y b0, 2007 TEEENET, k
NMAE Y FBRIGEESN, TAL4AE v b3 TREENET,
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LCD 2> hO—5 SI_XILINX@)

£53 . LCDXETAATL ATk £y +

0 | = Ei4EYH TR 4EY b+
B 0:| 14
avrtk o) Ql ~ © o) < ) N — o
O O m m oM m m m m m
- | o o o o o o o o
Clear Display 0 0 0 0 0 0 0 0 0 1
Return Cursor Home 0 0 0 0 0 0 0 0 1 -
Entry Mode Set 0 0 0 0 0 0 0 1 I1/D S
Display On/Off 0 0 0 0 0 0 1 D (3
Cursor and Display Shift 0 0 0 0 0 1 S/IC R/L - -
Function Set 0 0 0 0 1 0 1 0 - -
Set CG RAM Address 0 0 0 1 A5 | A4 A3 A2 Al AO
Set DD RAM Address 0 0 1 A6 | A5 | A4 A3 A2 Al AO
Read Busy Flag and Address 0 1 BF | A6 | A5 | A4 A3 A2 Al | AO
Write Datato CG RAM or DD RAM 1 0 D7 | D6 | D5 | D4 D3 D2 D1 DO
Read Data from CG RAM or DD RAM 1 1 D7 | D6 | D5 | D4 D3 D2 D1 DO

F4ARI—T)
LCD_E A x—7 (550 Low OE . LCD ~DIENDATNETT X TEESNET,

Clear Display
FAATVADRTFE VT L, I—YNLEEFBOKR—L RIS a VITRERLET,

ZoavwrRIZkY, $CoH DD RAM 7 K L R |22 24— 2 (ASCI/ANSI ¢ = — K 0x20)
NEZAENET, TRL A 7 #Z0(DDRAM ousr— 2> 0x00) (2 &y h &R ET,
TRCOL TV aryRENZ VT SNET, I/DHIfEE > ML, Entry ModeSet =~ Rickv 1
(TRVA BT ZHGE—R) ICRESNET,

FATHER : 82us ~ 1.64ms

Return Cursor Home

H—INEE FEBOKR—L RS a 2K L £1, DD RAM ORNKITETE SN EEA, F7-.
53T L5, VI MLETAAT L AZITEDOMEICEL £,

TRV A BT #Z0(ODRAM ousr— 2 0x00) 2V vy h&anEzd, T4 ATV A8V
FLCWIUE, JEORBICE Y £9, I — Y )L 3B EBoMEICBEIL £,

FZATHER : 40us ~ 1.6ms
Entry Mode Set
H—Y NVOBBHAEREL, T4 ATV A&7 b TH0E I hEEEL 7,

ZOEEILT =X OFAH LB L OEZIALPICETENET,
AT : 40us
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FIXILINX

Ew + DBL : #4545 (/D)

0 | B T RV 2 B 2, h— Y U Epki3 2B E,

1 | AE8ES TR LR B2, — Y U SEIEA B,

ZOY v b EFET S L Write Datato CG RAM or DD RAM == <> K £7-1% Read Datafrom CG
RAM or DD RAM =2~ R 27757, DDRAM BLXOXCGRAM 7R L A h o v ZNRH
B 1l v — g U EEES L ET, A — YV E AR T R E BRI L £,

Ewk DBO: L7k (S)

0 | F4RrZ=—7 L
DD RAM oEXAZBEF, > ~ DBL (/D) I SN T HICT 4 A7 L A D4

a7 b, B—=Y NMLEITEINT, TAATVARBELZE IR ET,

1

Display On/Off
FUARAT v A I IF T, T, H— VI, H—I NV BERTT & — 237 O EIR A

[/j:\j—o
FATIE : 40us
Ewk DB2:F4RFLADF /AT (D)

0 | st Ea#EAET, DD RAM 1T S =T — ¥ 25

1 | DD RAM (ZHf S Lo S0 & ok

EvkDBl: A—VILDOAIF 7 (C)
H—=YN%, XFO—FFOITOERN v &AL TTI#E L TERLET,

O | v—ynritL

1 | p—yzHRiR

Ew k DBO: A—YILERDA /47 (B)

0 | szl
1 |05/ &Iz AMk
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LCD 2> hO—5 SI_XILINX@)

Cursor and Display Shift

DD RAM OWAEETETIT, B VEBBLT « A7V A %/AITe 7 LET, T4 27
VA TS EHAH LB L OB EALSET A,

ZOMBRET, BIET A LFOMBI— Y NVEBEILIZD, T4 AT LA U4 RO EBERICAY
12—, LT DD RAM [ZREfES N T 5 16 HTHUBEO X F AR /R TE £7, 11THD 40 H12 @ E
HEL A=Y VITHBHNC 21TEICBEIL £, 117H & 247 BIZRABIC 7 ML 9,

RRENIT—F &7 FSEH L, WGOITHKECEE ET, 27807 —#0 11TEIZEH)
THZLIEHY FHA,

AT : 40us

£5-4:SICHELURLEY MMZEDICYTF RNE—2

DB3 | DB2
(SIC) | (RIL)

B1E

0 O | H—INNBEEEICTY T by TRV R BT 21T 1 5OWH5.

0 1 | A= IR HICY 7, TRV X AT 21T 1%y,

FAARATVARKETEIZS T vy =Y NMIT 4 AT A DT T b &HTBE),
TRUVRA BT ZITEERL,

FAATVAREERICS T by W=V NVIEIT 4 AT L ADY T~ &HLICBE),
FTRLRA B 2I3EEARL,

Function Set
AVE—=T2AAT—LE, TAATVATE, XF7+ MERELET,
A —HF Xy b R—=FRiE, EROX28D 777 ary vy b 1o2YR—-KMLET,
FATHER © 40us

Set CG RAM Address
CGRAM Y7 KL 2% HEL £7,

ZDAVY RPREITESNIZRDT 4 AT 1 A ~OFHH UIEEIALBETT ~TCCRAM (T3 L
TUTbiEd,

FATRER : 40us

Set DD RAM Address
DD RAM ¥ 7 R L 2 &R EL 7,

ZDawU RO%DT 4 AT L A ~OFHHRHUIEEZAHZEEZ, 72T DD RAM iZxtL TFATX
NET, ERINDBLFOTRL RT, K537 TEBYTT,

FATRER : 40us
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ES5E . X¥5U94LCDRYY—Y

Read Busy Flag and Address

BF (Busy Flag) # i/ tH L. NEREIHESEITH 2R L, BIEOT KL A B0 v X ONERE Fidr
HLUET,

BF =1 Chiux., WEHBIENEITH T, ROMHIE. BF 327V 72250, BAEDOMS D FT
B ZIBE D2 TR SN ERA,

IPav U RET RV A BT ZOBREDEZKELET, TRLA AT 2T CGRAM 7 R L 2

BLODDRAM 7 F L 2o i shEd, EHODMETH L%, HAlCETSNIZa~
> R A% Set CG RAM Address 35 .U Set DD RAM Address © &5 5 Th 2 I LV FE S IvET,

FAFIER : 1us

Write Data to CG RAM or DD RAM

flio =~ K7 Set DD RAM Address Th i 7 —# i3 DD RAM ([ZEF A £, Set CG RAM
Address THiiX CG RAM IZEZIAENET,

FXIALEMED%, Entry Mode Set =~ RIZIGU T, 7R L ARBEEINC 1 32850 L £
Fo T MY F—FIZLY, TAARATLA 7 bBRRELET,

AT : 40us

Read Data from CG RAM or DD RAM

flio =~ K7 Set DD RAM Address Th 17 —# 1% DD RAM X ¥ Fi/ i & 41, Set CG RAM
Address THiEX CG RAM LV A& ET,

FEZH LBIEO#%, Entry Mode Set =~ FICIEL T, 7 R L A28 ABIIC 1 90835 L
Fo WA LBERIET 4 A7 L 41227 F ShEd A,

AT : 40us

4EY S T—RA A3 —T14R
A—=RiE, ¥¥ 727 LCD LOBRFIC4E Y N T—F A F—T oA REHEHL £7°,
56 (%, LCD ~DEXGALEELZ KR L72H DO TT, A—F ko 50MHz 7 v 7 (20ns J& 1)
B, By T v T AL F—IVK ZA L BEOAF—T I SAARICHERAS LD /N
FE AR ENTVET,
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FIXILINX®

SF_D[11:8]

CLOCK

LCD_RS 0 =Command, 1 = Data
SF_D[11:8] Valid Data
LCD_RW
LCD_E
230 ns
] |
40 ns 10 ns
Upper Lower
4 bits
X X X —_____C X X X X
X X X —_____C X X X X

/
_______ /7 \
1us 40 us
I 1

| UG230_c5_03_022006
K56:F%¥598ILCDAVE—TAREBALIVY

SF D<11:8> Lo F— 4 ff, L v % #® (LCD_RS) HIM1E 53 L OF A LIE XAz
(LCD_RW) #lf1{Z 513, A %—7/ LCD_E 7 High i2/2 2472 < & % 40ns Bl IZidE S, %
FLTWBRERD Y £F, A F—7 A5 E1%. 230ns Y1 High [T+ 2 43235 0 4, —h
1. 50MHz To 12 2 1 v 74 A 2 AP L L RS,

77V r—2ardD%< Tk, LCD_RW 51X Low (28t T £9, FPGA TIT—fMIIZ, 7«
ATV ADBEREGAHT I ER 20N ETT,

AEYS A V3—TTARXTHDB8EY I+ T—RDHEIE

T A ATV AP S, BEPHLLTZO, ¥ T VX T A AT A~DATU R ET—FIT
FTANTBUE Y P TEEENETR, K567 T L OIC, &K lus OB ZEVWZ 250 48 > b
FEICHBL TRESNET, M4y FAEICEESh, L4 E Y F2RT TEESNET,
8ty F DEZALEERIT, X 40us DRIFEZEWT, ROBIEEHMBL E£T., ZOBET,
Clear Display =~ K Dt4i%, 1.6Ams iz 2 MLERH Y £7°,

T4RTL A DMEAL

BRBAE, T4 ATV A2 YL T, RERBET 2 b a2 L £, YO TR
BT, %08t vk PicoBlaze = X5 v K arvhue—F25L TWET, ¥IH{L®%,
PicoBlaze = F o —ZXHIZT 4 A7 L A ZWRENT 5721 TidAe <. b o & EHERHIECHEIZ
AT X510 1,
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&7 XILINX® 5% . %v594LCDRYY—>

EREABO DAL
WDOFENEIHE> T FPGA 77U r— a N LCD EDWBEICAE Y N T—F (L Z—T = A R
EHEATLLOBREL £,
o FTUARTL AITEE, FPGANa Ly 7 4 X2l — a2 TT5HEHEMAETTN, 22T
1% 15ms LA L L £, 15ms %, 50MHz T 750,000 7 v 7 YA 7L & A% T,

e SF D<11:8>=0x3 & E& A&, VA LCD_E% 127 uv 7 HA 7 LD High IZf-FFL
£,

o AImsLlEFFEL E9, Ziuk, 50MHz T» 205,000 7 vy 7 YA 7V L[E%ETT,

e SF D<11:8>=0x3 % E& A&, VA LCD_E% 127 uv 7 HA 7 LD High IZf-FFL
£,

e 100usyl EfL £9, 24U, 50MHz T» 5000 7 v 7 YA 7L & [E% T,

o SF D<11:8>=0x3 % EX A&, »ULA LCD E#%# 127 vy 7 H4 7 LOR High 2L
E7

o A0usPlEFFEL £9., Zhik, 50MHz T?» 2,000 7 v 7 A 7L LR TT,

o SF D<11:8>=0x2 % #EX A&, »ULA LCD E#%# 127 vy 7 $4 7 LOR High 2L
jz j‘o

o A0usPlEFFEL £9., Zhik, 50MHz T?» 2,000 7 v > 7 A 7L LR TT,

TARTLADaAY I+ F¥aL—3ay
BFRRAROVIULNETT DL, 48y b A28 —T = A ANMIENET, ROFIET, 7 4
ATV AEREL E£7,

e Function Set =~ K 0x28 #%1TL., 7 4 A7 L A Spartan-3E A% —% ¥ k F—F k
TEMET DL HORREL £

e Entry ModeSet =~ Ox06 ZF4TL, 7 R L XA RA X PREABIITHESTHLOREL
@—0

e Display On/Off 2~ F OXOC #F1TL. T4 AX L A2 AITL T, H—Y NV ERBEET 4
AT —T ML ET,

o Ixfkiz, Clear Display =~ FARITL £¥, =2~ FRITER. 2722 < L 1.64 ms (82,000
say g YA IN) ERHEL ET,

TFTARARTLA~ADT— QmiéL
TAARAT VAT —HEEBZALIZE, BT R AZ2BEL., T0®IIT— Xz EL £,

F— & X ATeRTIC, Set DD RAM Address = <> R %#3%17TL. DD RAM @ 7t > I O T
FL 22 ELET, DDRAM ol — g 12250 T, K5-328RL T &N,

F—H DEXAHLICIL, Write Datato CG RAM or DD RAM =< R&#EFAL £4, 8 v bD
T — A EIL. X 54 127 FT CGROM 721X CGRAM ~DVvw /7 v 7 TRV AZEL TWET,
CGROM Z%721% CGRAM [Z¥sis /ey b~y I35 X 8Ny b v U v 7 XEBREL | %}
ST AXTFERLET,

FRRD X HIZ, TRV R AU ZRAEESICHRES N TWIUL, 77V r— a 38O T
22— R &l TT%% ATeZ EMTE, ZNENOLFENREHBMNZRDZENT -0 r— g RS
., TRINET,
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FIXILINX®

XFEEZALET DL, LITEOKDVISEL £3, TAMUEOCFIT 217 BICBBIRICITRT
ENnFEtA, DDRAM ~» 73 14TH & 24TH THK L TWHRWNE T,

KFEADLCD DT+ RT—T )L

FPGA 77V r—varTxx 7 7% LCD A7V —r RS iRiFiuE, LCD Ev > %
Low IZBEBN§ 2 2 L TT A A= —T I CTE E9, £72. LCD_RW v % Low IZBREN 2 &
LCD A7 U — T —Z %R AR LBRNE D ICTEET,

ESPERIE

Spartan-3E 25— 4 % P OPMTFA v (V7 7L A THFAY)
http://www.xilinx.co.jp/s3estarter

PowerTip #:f¢ PC1602-D %+ 7 7 % LCD (FEX IS L UM 72 ZEAR T — &)
http://www.powerti pusa.com/pdf/pc1602d.pdf

Sitronix #1:f ST7066U %+ > 7 % LCD => b r—7
http://www.sitronix.com.tw/sitronix/product.nsf/Doc/ST 7066U ?OpenDocument

PowerTip 48 % v < 7 % LCD D#fi7rs —4% v — b
http://www.rapidonline.com/netal ogue/specs/57-0910.pdf

Samsung #:%! SBA0069X ¥+ Z 7 % LCD 2> Fu—7>
http://www.samsung.com/Products/Semiconductor/DisplayDriverl C/MobileDDI/BWSTN/S6A

0069X/S6A0069X.htm
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S XILINX®

VGA T4 RTL A R—Fk

Spartan-3E A% —% ¥ v k R—R 2%, DBI5 2 x 7 # %N L7 VGA T 4 A7 L A R— b+ BNE
FNTCWET, ZOR—FE, EBEOFT=F ¥ —T L E2HEHAL CTUEFLAEDOPCE=ZRT7 T v |
X)L LCD ICE#ESEm & £7, VGA = %7 ¥ %, 6-1 CHR—K EfO—FLIZH DRI X

<.
—Pin 1
Pin6
Pin 15 [T Pin 11
DB15 VGA Connector
(front view)
DB15
Connector
270Q
Red
Le ANN\—— (H14) VGA_RED
6 (o]
270Q
11 ° Green
27 AN/\—<—o (H15) VGA_GREEN
7 [o}
12 1 — Blue 270Q
3 ° AN/N\—<—o0 (G15) yGA_BLUE
8 ° Horizontal Sync 82.5Q
13 ° AN\~ (F15) VGA_HSYNC
4 o—7_ 3
9 [ Vertical Sync 82.5Q
S . VV\V——0 (F14) yGA_VSYNC
5 ———F—
Lo’ (xx) = FPGA pin number
15 —
\v4
GND

UG230_c6_01_021706

6-1: Spartan-3E X 2—4% £ b R—F 55 VGA ~D#Ef
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FIXILINX

EO6E:VGATARTL A R—+F

Spartan-3E FPGA (1.5 2® VGA E 5% iz 1L CHEEREL £3, #7 — 7 1> VGA_RED,
VGA_GREEN, VGA_BLUE iz 1ty b T, EFHEFIBFWVTVE T, EFEHEZ VGA
7 =T MTHLBIAE T TEQ Ofktie fAGhbeTHEATD & 77 —1E 51X VGA FEED OV »
5 0.7V OFPFHANIZZY £9, VGA_HSYNC 5K " VGA_VSYNC 1% 1. LVTTL £7=iX
LVCMOSS33 /0 EHEBREIL ~L & i fIL TV % 37, VGA_RED,VGA_GREEN #% 0t VGA_BLUE
5% % High £7213 Low IZBFEH L T, & 6-LITRT 8 DDOEEAERL £,

K6-1:3EYr FARILADHAS— a—FK

VGA_RED VGA_GREEN VGA_BLUE
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0 g
1 1 1 B

VGA 15 % A 2 7%, Video Electronics Standards Association (VESA) (2 X W HiE. %17, &
EMERAE . BLOWR SN TWET, Z0%DO VGA v AT LB LUZ A 2 7 OfERiZ. FPGA
A VGA E=4% 640 X 480 £ — K CTHEEEh T 535650 —fF1T7, iFM2iEHs L O E KO
VGA 22T, VESA BLUEOMOE FHAFRHEOY A 2S5 T ZE W (63 =YD
BTG S M),

60Hz., 640 X480 VGA T A RTL A DIETR AT

CRT XR—Z2D VGA 7T 4 A7 L A TlE, RELEFHIN-BETLH2E T — 2 (B0HR) 2E/HL T,
A7 U —r FITEREFERLET, LCD Tit, BINIL A A v F 2 HHAL THOBDOEDIZEE
EMNMzZ 7N LIRS BERT O OEE (LI ET, ROFRIL CRT 7 4 A7 L A 12
TAHHLDOTT, LCD DIEEX A I FZIXCRT ERICICR > TETWET, ROEHRIZ. CRT &
LCD o F A S £,

CRT 74 A7 L A TlE, aA V@RI H2EMICLVBEEREIETCETFE—22FHL, 7«
ATV ADRBELENPOLA, EDD TFTATAXERELET, K 6-217-T L0118, HELPFRRIN
201F, E—ANEHFAICBEIL TWD EEOATT (ENLAEBIOCLENSGT), T4 AT L AD
EFEFEICRERD EEILEFRRENFTFEAL, 20D, T4 ATV AREROL 1%, KEFE7-I1ETE
BOBHT A AT A RAZRBETH7-DICE—2%2 2y FBIORESELT T 7 #
MELTHESLINET,
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60Hz, 640 X 480 VGA T4 RFL A DIEBH A% S XILINX®

Current
through the
horizontal
deflection
coil

time

Total horizontal time

Horizontal display time

[ T— pixel 0,0 pixel 0,639 —
i &
640 pixels are displayed each
time the beam traverses the screen
VGA Display
Retrace: No
information
[ pixel 479,0 pixel 479,639 —] is displayed
. . during
. : this time
. Stable current ramp: Information is
. displayed during this time L '
. 0 . ]

retrace time

e ee oo oo e
be®s o odeee

I_ “front porch" : {' “front porch"

Hs |

L

Horizontal sync signal L "back porch”
sets the retrace frequency

L

UG230_c6_02_021706

6-2:CRTTARILAFAZU T DB

FARTUAORGEIZL O | E—h0¥ A X, EEEES, BEOETE —L0EWSN D8
HAYIEL £,

BIIEOVGA T 4 AT L A1F, VT T 4 ATV AfMBEYR—FLTEY, VGA = Fa—
TCHEAIVITREEEER LTI AL RA— 2T 2 LIk VRBEEZIEELET, 22 b
n—7CTTL LV ORE VA EAR TS Z ik D, WH= AL &5 BB R E %
EL, B8V FT—2FR3ET4 T—NELVRKICEFSICEH SN Lo LE7,

BT TS AR LS LA P EE 7 RAALRICH D S THNEETA VT Ly v a
AEUDNOLELONET, Spartan-3E A ¥ —% v F A—FTIX. 1 7L H0 38y hEFEH
LT, RE1OFOLEAEEVHLET, avbu—JF, E—ART 4 ATV A LEBEIT 5
WCETH T—2 Ny T 7 AT v 7 A&, ETE—LABREOY 7 vV 2 BEIT 5 Ef:
HAIVITTETA T—XERBLTCT A ATV AIZEAL £7°,
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EO6E:VGATARTL A R—+F

6-2 18T L OIS, VGA av b u—FiF, KFFEE (HS) # A I 755 L REFRY (VS) # A
SUTEEEERL. BN Jay s D LT A T A ERELET, 2R Z oy 2T
le s vroffReFforT 20 Msh Rz ERL £, VSESEZ 7427407
Lyva b—h 2F0 1BEICEEAFHEE SO HEELERL £, oY 7Ly ia b—
NI, T4 ZAT VA DENB L OE T — LA OREOHEK T, EMINREIL 60HZ ~ 120Hz D
FCF, KPERBRERETIE. FFEDOY 7L v a L— K TRRENDKEROETERSINET,

VGAEBERAZIY

#£6-21F. 25MHZ B /2L 70y 7B EO60HZE1 YV 7L v 2 640 B 7 /L X 4804F 7 ¢
ATVADEFEAIL T %R L TWET, K631, ¥ A3 7S MoBRERL £, M
SVANE (Tpw) BL BT By MRy 7 R—F [l (Tep BL R Tgp) DX A I 71%, S8 FER
VGA 7 4 A7 L A L0 BL NI SN TV ET, 7o b B —F R IR L 2RO RER,
Ny 7 R—FHRRIEFEY S 2% OB T, 2oz, HHREERRSNEEA.

% 6-2:640 X480 E—F VGA 2143V

. EERH KERH
Hik=s NS A—4
B yBavy #® B A=
Tg [R5 <L A IR 16.7ms | 416,800 521 32 us 800
Toisp | #RmER 1536 ms | 384,000 480 25.6 us 640
Tpw | 7SR 64 us 1,600 2 3.84 s 96
Tep 7ayv h R—F 320 ps 8,000 10 640 ns 16
Tgp RNy 7 R—F 928 us 23,200 29 1.92 ps 48
| Ts |
| |
| | | T
| ™ 1y
| | Tdisp | | P
| I | |
[ I I—I r
I I |
|
| 7
[ pr bp

UG230_c6_03_021706
6-3: VGA #2122

WHE. Y rsay sn/MEENE T U ZBN, KEFAI VT ERIEIL 4., Ta—-RFEank
BT EEIZEY., HSEENEREINET, 20h v XL, HATORMEOE 7L F 4 A
L ANEERLET,

WEEF A I BIOB T ZTHIEISVET, MERBA D > ZIXHS L AZ L2550 T
a—RENEEICEY VSEERERSNET, 20T XL, BEDOT 4 AL (172K L £
T, INHDOAT U HZIEFIZEMELTRBY, BT T4 AT LA Ny T 7DT KL AZHEKL £
9, 72 & 21E, A—FK Lo DDRSDRAM &, BEMZRT 4 AT L A Ny T 7 L7200 F9,
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UCF a7 —% a U #ilf

FIXILINX®

HS 7L 2 O BHARIER] & VS 7L 2RO BISERFE O & 4 XV Z BRI E SN TR VDO T, Ao
BEFHEST L LR BT A RAM 7R L ZAOBK £ 73R SV AERHAOT a—F ayy
7 OMbERGICERTEET,

UCF o4 —2 3 Ul

6-412, VGA T 4 AT L A FA—FD OB EV YT, OB, WhAL—L—]F, BID
HAOBREER 2 fRET 2 UCFHlKZ "L £,

NET "VGA_ RED"

NET "VGA_GREEN"
NET "VGA_BLUE"
NET "VGA_HSYNC"
NET "VGA_VSYNC"

-

ESPERICE

e VESA

LoC
LOoC
LoC
LoC
LOoC

"H14"
"H15"
"G15"
"F15"
"F14v

IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD

6-4:VGA T4 RTL A

http://www.vesa.org

o VGA # A I 71EHl
http://www.epanorama.net/documents/pc/vga_timing.html

LVTTL
LVTTL
LVTTL
LVTTL
LVTTL

DRIVE
DRIVE
DRIVE
DRIVE
DRIVE

R—+ ® UCF #il#

© 0 0 ©

SLEW
SLEW
SLEW
SLEW
SLEW

FAST ;
FAST ;
FAST ;
FAST ;
FAST ;

Spartan-3E 2 4—#4 v b A—F 2—H— HAFK
UG230 (v1.0) 2006 £3 A 9 A
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S XILINX®

RS-232 7))L R—k

M=

7-1 2R3 &9, Spartan-3E A4 —% ¥ v h R—FKiZix, RS232 U TV R—hrR225Hh
DES, AARD DBIDCE =227 # &, AAHD DTE 2 x7 # T4, DCE A ¥ A )LDFR— KT
W, YU TNV AR—b aRx 72 EEBEERLET, YU T FR—bF axI X FEAEDPCR
J—J AT = a IfNWTEBY, BEOV Y TN Fr—T NV EFERL CERTE 4, XV T
A, A A AR, T o AL —R— =TV ENEH D FHA,

DTE A% AV ax 7 XL, ET LTV U ZRED, 1FhD RS232 XY 7 = Z /VOfl#EIfHE
TExFET, £z, DCE 2 %7 ¥ LHICHHELN—T Ny 7 TAMIHHEHTE £,

5 Standard Standard
9-pin serial cable 9-pin serial cable ]|
= i mzTzDe
N
DCE / DTE Pin5 Pin 1

pino” T “pPin6

DB9 Serial Port Connector
(front view)

DCE DTE
Female DB9 Male DB9
5 4 3 2 1 5 4 3 2 1
9 8 7 6 9 8 7 6
39\ ] i | J10
GND GND
RS-232 Voltage Translator (IC2)
[a) [a) [a] [a)
él ﬁl él ﬁl
w L Ll 1]
Q g Q = g [
[a] [a) o o
NI NI NI NI
& Q & Q
n 0 0 )
@ o 24 24
(R7) (M14) (Us) (M13)
Spartan-3E FPGA
UG230_c7_01_022006
7-1:RS-232 2 Y7L R—Fk
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$7XILINX®

ET7TE IRS-2322)TILR—F

7-11z, FPGA & 2 >® DB9 & o#ifia -~ L £9, FPGA TiE, LVTTL 7213 LVCMOS L X
NWEFHL T U TAVHENT— %% Maxim t35 8 f 2 (L 9, Maxim 8l 2 ¢
1T, ZonYy Z{EE RS232 2@/ EEL ~VIZEBR L 9, FREIC, Maxim #8531 2%
RS232 > U 7 WVANT —4# % LVTTL L~ 2288 L € FPGA 12546 L 97, Maxim 4Ll
2D EFPGA @ RXD B ORIOBEFIEFUZL Y. vy 7 OBEITERE SN ET,

AR ZTE, N—F v =T Za—flIyR—rIhEEA, F—Fo DCD, DTR, LW
DSRE A%, K 7-1ITR$ & 912, —fElcmshEd, FfkiC, A—FORTSEL U CTSES
bR S ET,

UCF o4 —< 3 UHl$

7T2BEIVOK7-312, DTEBLWDCERS22 A— LD /O HV Y TL /O HkEEIgET
% UCFfilfz R L £79°,

NET "RS232_DTE_RXD" LOC
NET "RS232_DTE_TXD" LOC

"U8" | IOSTANDARD = LVTTL ;
"M13" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = SLOW ;

7-2:DTERS-232 )7L R—+® UCF B4 —2 3 Ul#

NET "RS232 DCE_RXD" LOC = "R7" | IOSTANDARD = LVTTL ;
NET "RS232 DCE_TXD" LOC = "M14" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = SLOW ;
7-3: DCERS-232 7L i R—bt®D UCF O — 3 VAl
66 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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S XILINX®

PS/2 T ) R/F—R—FK ;"—F

Spartan-3E A % —% ¥ h RA—RNIZiEX, PS2 <D RX[F—F—K F—FBIEHEBLE Y I =
DIN a7 #R&EhET, Ziux, A—RF EIZH 2 NA DT URffnicaxs T3, K81
WCPS2axr2, RELICAXIZDEFERLET, aX7 20 1BEV5 04D FPGA

RS ET,
270Q
AN PS2_DATA: (G13)
270Q
AN PS2_CLK: (G14)

UG230_c8_01_021806

8-1:PS2axV3DHELES

®8-1:PS2axVADEVERE

PS/2DIN E> &5 FPGA E Y

1 7—4 (PS2_DATA) G13
2 T P GI3
3

4

5 CLK (PS2_CLK) Gl4
6 T A Gl4
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FIXILINX

%8 E:PS/2 ¥ R/F—HR—F R—F

F—R—F

PC=oABIUF—AR—NiL, EH08 2HAPI2V Y 70 RAEFHLTHEARN TR L
BELET, ZOBAEDOKRRAN T34 A%, Spartan-3E FPGA T9, P2 "R |Zix, Z7uvy 7 &
F—ADOEENEGEENET, vV ALF—R—REFELLL, RAZRUESZ A I 7 THEIL.,
BlE > b, KTE Y M, RNV T Ev 2GR 1LYy N U—FZHHALET, 2720, ~
JALFX—R—RKDOT—% Xy NOERFETRRY T, F2, F—F—FDOA ¥ —T = A
ATIRHHFET —FEBENFTEINTEBY, mRAN TRAATHF—FR—F EOAT—F LED %4
ITCTEET,

PS2 XA AT %FB2HBLOK 82ITRLET, 7y 7 BINT —#EZET —Xink
FOHBREY I N, ENLSND E XX T A KV 27—k (a¥y 7 High) IcfkFanEd, €0=2—
ADBRAN~OBEBLOHAFAF—R—RFNBEOFEFEHIT, ZOXA I TI2L - TEE
NFEFT, K82IZART LB, /ry 7EEMN Highd &L XIS —FA—RELix~r X
NTF—H FANZLE y FEEAR, 7y JEENLOW DL XIZHRANRBT—F T4 EHH»A
HL £,

#&8-2:PS2IR ALY

UL N5 A—4 =/ BX
Tek | 7= 73 High £721% Low DREH 30us 50 s
Tsy | Datato-clock £ R 7 v 7 % A A 5us 25 s
Tup | Clock-to-data "—/L K 4 A 2 5us 25 s

Tek Tek
Edge 0 Edge 10
CLK (PS2C) ¢ ‘ [
| |
lT
Tsu—+rﬂ<4 HLD

|
|
I I (N
|
|

DATA (PS2D) \ /| {U /4

1" stop bit
UG230_c8_02_021806

8-2:PS2 IR ALV KR

'0' start bit

F—R—RNTHEHA =T a7 X% RTIANRXBEHINLZDT, F—AR—FKEFFAIDELS
NT2MANRZRZEHHTEET, RA PO F—R—FICT—ZZHELRWVIEAIT, AANTH
M ANE S ZHEHL CHENEVERA,

PS2 A Z A NDF —FR—FKiF, AFx x> a—KREFHAL TxF—r0607—4%@BEL 7, BEML
FAESNTWBHIELAETRTOR—FR—FIEIPI2ZAZA LT, F—D 1O 1OICEAEDAF ¥
Va—RnEnYETonTBY, F—nfahdta—RFNREEINET, K8IIZ, FEALED
XF—DAF vy a—REZRLET,

F—Z ML EFICTHE, 2—FKAHI00Ms Z LIV IRLEESNET, ¥—% 9 &, FO
D Break a— R EEEN, BT TEFDOF—DAF v a— RN REEENET, V7 MZLoTX
FNERS>ThH, Y7 F F=RHENZLEIDICEDL LT, F—2FEL ThHE, AL a—RK»
EEEINET, EOXFNATISINIZNE, FANTHEENET,
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e S XILINX°
PWIRF —NHEND L, AF ¥ a—FORNCEO NEEENET, O XXy a— R NG
ENHZELHY ET, WEF—NHEND L, EOFO @ Break = — R RN %fEEh, FiF TAF ¥
v a—RREEERET,
ESC F1 F2 F3 F4 F5 F6 F7 F8 Fo || F10 || F11 || F12
76 05 || o6 ]| 04 || oc 03 || oB 83 || 0a 01 09 || 78 || 07 E0 75
T~ 1! |[2@ || 3# || 48 ||5% || 6~ |[7& || 8* 9( 0) -_ || =+ |[Back Space
0E 16 1E 26 25 2F 36 || 3D 3E 46 45 || 4E 55 66 E074
TAB |[Q |[W][ E RI[TI][Y U I o CHINTRIBE \1
0D 15 [ 1D || 24 || 2D || 2c || 35 || 3¢ || 43 || 44 || 4D 54 || 5B 5D EO 6B
CapsLock [[ A S D F G H J K L o o Enter
| 58 1c L 1B J| 23 || 2B || 34 33 || 3B || 42 || 4B || 4cC 52 52 ) |gomo
'GShift z X Cc v B N m]|[,<][>.]72 74} Shift |
12 17 22 21 (| 2a | 32 || 32 || 32 || 41 || 49 || 42 59
Ctrl Alt Space 1 A Ctrl
14 11 29 E011 E014

UG230_c8_03_021806

8-3:PS/2 ¥—KR—F XRFx x> a—F

RAMDBIE, a~v UV FBLOT—#2F —FA—NIZEETLHZ L TEET, £8312,
Manda~<rFo—faRL %7,

I d

£ 8-3: K<EASINS PS/2 F—FR—FK a<UFk

avvR B

ED Num Lock, CapsLock, Scroll Lock LED A /47 : ¥ —HR—KTED a~v > RB3ZEFEIN5 &, FA MR
INET, 0%, FANLVROAAL FBREFE SN, LED 27— 2ARREINET, ¥—A—F LED
By MLEZRIORLET, FFEOE Yy M 1IAESAEND & ST 2% —R—F LED 285UTL £,

7 6 5 4 3 2 1 0
A CapsLock | NumLock | Scroll Lock

EE Ta—:echo av FRZESH, F—HR—FPLHELAF v a—F EEBRRENET,

F3 2F¥ ¥y Aa—RFOIVE—F L—FRE  F—A—FTRBRIZEIND L. FADBRINET, Z0%, KA
FRABIRDAAL FREESHL, VJE—F L—FBRERESNET,

FE FiAE resend A v RAZEIND & HKBICHEESNIAF v a—RFPXF—R—F1o\/EINET,

FF Uty b i F—R—Fx Uty LET,

F—AR—RFPRa~vr FELET—FE2FANGEETIONR, 77— FJA40 B0 rav sy 74
BRI High, 20T ARV AT— D LEDHRTT,

RARPBNRA AL THDI2D, NAPFES ALDFNIA R PR T —Z 2 EFZL THD0E I 00
F—AR—FTF=vr7E3NEd, Zry 7 F403%, CleartoSend 575 & L ThEHTE L9, &
AL vy 7 FTA % LOW IZL TWAIERIE, 70y 2B BISND ETHF—R—FnbT —
S EFETEERA,

Spartan-3E X #—#% ¥y k R—FK 2—H— HAF
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FIXILINX

%8 E:PS/2 ¥ R/F—HR—F R—F

K4S

F—R—FNOEHRA I ~DOT =X)L, 11y NUY—RTT, ZOT—XONRFIL., BtsE » b 0,
8Ly hOdAX vy a—F (LSB M), MU T4 By b ETE Y b 12> TVET, X—
Rl £ D F— 4 8IS SN DA, 20 ~ 30KHZ FREET 11 7 1 v 7 BEAVER S AL, € 8-2 107
TEoC, T=HIFT I/ uy IDONTY =y UTEIRY £,

~UAEBETLE, Juv I ERLET A EENERINET, BEIL TRV E XL, FEIE
High izfR s, 7A NV AT = MRV ET, vV RAEZBET LT, AAMZ 1L E Y b
U—RN3o%#EINET, LAy F V—FKoZxnThn, BBy 0, 857 —% vk (LSB
D), TFEARV T4 B M KTEY RN 1EZEATHET, BBESNDT —XIZAFF3B3E > b T,
Eyh0, By h 1l BEOE Y N 223y 0T, Evy 10, By k21, BEOE Y R
RIF1IHETEY M) T, 203208y b F—&% 74— NITE, R84IIFRT LI, B
BT — 2N EENET, T X/ uy IO TV Ty U THNIRY 9, 7y 7 EHIX
20 ~ 30kHz T,

,—Mouse status byte—| — X direction byte ] i Y direction byte ]

1

\

o|L|RJ|O

1

b4

\ Start bit

Idle state

XS|YS|IXV|YV| P |1 |0 |XO| X1 X2| X3| X4] X5|X6{X7| P | 1 |0 [YO|Y1|Y2]Y3|Y4|Y5|Y6|Y7| P 1/

L b
Stop bit ) Stop bit Stop bit
Start bit Start bit Idle state

UG230_c8_04_021806

8-4:PS2<TH9RX +SuHHay

PS2 22 AND~<T ATIE, FXEE AT ABRASNTEY (K855, v A RS ¥
ZEE O & X OEMNEIZZRY | ElZEd LAl 9, Rk, SURA RS 2%
WE O EIZ@nd e Y OfENIECRY, FIENT AR 4, X &Y OoF 5, Thth
AT—=HANRALFDXSE Y FEYSEy MZEESNET, LIMENATHDLZ 2R L ET,

+Y values (YS=0)

A

-X values = +X values
(XS=1) % (XS=0)

A

-Y values (YS=1) UG230_c8_05_021806

8-5: A EELRTLATYVADEEERT

70
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& FIXILNX®

XBLORY OET, ~720@HE ORI NbNY F9, SN OIzEMEL k&< 4, 2
T—HANRALPFDXVEBLIOYVEY NCIEX, X ERZRY OERERELBEL, ——7 81—
MBEEL TP REINET, LIFA—N"—T a0 —RNRELZZLE2ELFET, vV AZENL
BT TWBE, 3BE Y hOEENKE0Ms T EITHAL T,

AT=HANAPDLEBLORZ A=V NI A2V v 7BLOEZ ) vy 72 B%RL £Y, 1id~
VARZBPISNIZZ L ERL £,

Spartan-3E 2 # —# * v b R—R D PS/2 R — bk O&ERIL 5V TY ., Spartan-3E FPGA 1% 5V *fi&
DTFNAATIEH Y /AN, BESERFER 2L TSV T/ R E@BETEET, X 81
ZZILTLEIN,

UCF o4 —< 3 U #I#Y

8-6 12, PSI2R— MK 11O v 8D 4T & /O B2 HET S UCF K ZRL £7,

8 | SLEW
8 | SLEW

SLOW ;

NET "PS2_CLK" LOC = "G14" | IOSTANDARD = LVCMOS33 ‘ DRIVE
= = SLOW ;

NET "PS2_ DATA" LOC "G1l3" | IOSTANDARD LVCMOS33 ‘ DRIVE

8-6: PS/2 R—k ® UCF o4 —< 3 Uiil#

s lEE
ESPELE
o P2~ R[¥—FKR—FK Fmkan
http://www.computer-engineering.org/ps2protocol/

e PS2F%—HR—K A H—TxAA
http://www.computer-engineering.org/ps2keyboard/

e PS2~UA A HF—T AR
http://www.computer-engineering.org/ps2mouse/

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 71
UG230 (v1.0) 2006 £ 3 B 9 A


http://www.computer-engineering.org/ps2protocol/
http://www.computer-engineering.org/ps2keyboard/
http://www.computer-engineering.org/ps2mouse/
http://www.xilinx.co.jp

&7 XILINX® %8 :PS/2 TYR/IF—K—F K—h
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S XILINX®

DA 3> /3—%4 (DAC)

i

Spartan-3E A ¥ —# % v F A—RIZiE, SPIIZHERL/7Z4F vy 2D Y 7L DA a2 "—X
(DAC) Mg S ¥, ST 5 DAC X, Linear Technology #:44 LTC2624 12 &~
FOFERLLY Va—valffEDs Ty R DACTY, DAC)6® 4 >0 )%, Digilent #:
WOy XN 72TV EVa— )V 74—~y NeflT5~v 7 BichHY £3, DACEBIW
~y 2, K 9-1LIRTESIE, A=Y Ry F RFMEax 7403 < RICESNTHET,

Linear Tech LTC2624 Quad DAC

6-pin DAC Header (J5) SPI_MOSI: (T4)

. DAC_CS: (N8)
& . DAC_CLR: (P8)

K 9-1: DA aVNN—FLEHINATNEAYS

SPI_MISO: (N10)
SPI_SCK: (U16)

UG230_c9_01_030906

9-2 IR T X9 IZ, FPGA & DAC D 4 2OF v x VO TT ¥ ¥ VEEZEET HBRCi%, SP
GCUTARY T2 A —T = A R) MMEASHET, SPl SR Bl 47 ¥ A2 2 —
T AAERA L, RTEORMF ¥ 7 7 ZENTF ¥ XL TT, NA vRZ (ZOBOHAEI
FPGA) 787 11w /(2% (SPI_SCK) #EREIL . U 7L F—4 (SPI_MOS|) ##IR S 7z/3 2 %
L—7 (ZoBIO% AL DAC) IKERFL £, AEFIC, N2 AL =T by VTN F—X

(SPI_MISO) #5132 =2 # IZ RS ET,

Spartan-3E X #—#% ¥y k R—FK 2—H— HAF www.xilinx.co.jp
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&7 XILINX® % 9% : DA 3> /5\—4 (DAC)

~-LTC 2624 DAC Header J5
REF A

3.3V , DAC A _I>VOUTA D A
o9V 7

REF B
, DACB _I>VOUTB D B
I
REF C
DAC C VOUTC
25v | 4 > []ic
12
REF D
, | pacD -[>voutd [ ]ip
Spartan-3E FPGA 12
ND
—»| (N10) (T4 |- SPLMOSIE Ll op, | sbo}—i-» . G
(N8) DAC CS { losip
(U1e) SPLSCK } fsck SPI Control Interface . VCC
(3.3V)
(P8) DAC CLR: 1ot
SPI_MISO

UG230_c9_02_021806

9-2 : DAC i

A3 —T A REF
#9-112, FPGA & DAC DDA > % —7 = A Z{Z 5% 7L £, SPL_MOSI, SPI_MISO, 3k

U SPI_SCK 513, SPI /3% EDIENDT A 2L S nE+, DAC CSERIE., 72774 7
Low DAL —F #L 7 k{5, DAC_ CLR{ESE. 77 71 7 High JRBY v k T,

& 9-1:DACDAVE2—T M REF

ES FPGA Ev A e
SPI_MOsl| T4 FPGA -~ DAC | v U7 F—4 1 ~2H I AL—T AT,
DAC_Cs N8 FPGA > DAC | 7/ 747 LowDF v 7 £LJ b, FUHL

BT IS ~OEWIL, = DfE 5 High o
7% LWL ET

SPI_SCK u16 FPGA — DAC | 7 u v 7,
DAC_CLR P8 FPGA — DAC | 777 47 Low OIERIHY &> N AT,
SPI_MISO N10 FPGA <~ DAC | U7V T—%: wAX ANJj, AL —T ),

DAC:b D ) 7L F—4& i, £ D DAC 2 A7 — Rkt T 2 7= AL £4, =
DEFILSPI AR L2 " HBEE CHRESNTOWETHR IFEALEDT T r— 9 Tl
AL CHLRED Y ¥ A,

74 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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SPI &f= S:_XILINX@)

SPINAREDTNARADT 4 RAIT—T )L

SPl RAEFIE, A=K EDEFErOT AR EEF IR ET, FPGA & DAC MEE7 8%, Bt
AEEBET D2 DIENDT AL AT 4 AT—T )T HHERH Y £, £ 9212, IEHDT A
A ART L AT—T T DHDITHNERES EZDOEERL £9, StrataFlash PROM (337 L L
FONA ATTN, i MLy ME SPI_MISO 5 LA S E7,

% 9-2:SPINREDTNARADT4AIT—T )L

g5 TARI=TIIZFTBTINAR TAARI—T LB
SPI_SS B SPI = U 7 /L Flash 1
AMP_CS rays<wIN FYV TS 1
AD_CONV AD =1>3—% (ADC) 0
SF_CEO StrataFlash /<7 L /L Flash PROM 1
FPGA_INIT_B Platform Flash PROM 1

SPI &8 D ¥

9-312, SPI "R Z A I T OflERLET, %8 v M, SPI_SCK 7 7 v Z7EZIZRIHL T
ZEENFET, RRAFREEBICAZT 4 v 7T, 7By 7 L—MNIKgK50MHz T, g kAL —F
fHECEMEZ Y28/, LTC2624 T — 42— K TTRTDOHA IV T RT A—X iR L T
<&,

pac.cs  \
s st TN TR T 2
SPI_SCK M\_
sPLMISO  XXXPrevious 31 XXXX Previous 30 XXXX Previous 29 X:

UG230_c9_03_021806

9-3:SPIBEDAAIVY

DAC_CS AL —7 #L 7 MEEH Low 17—k Shi=#%. SP_MOSI 5% 05— 4 7 MSB
M BEE S ET, LTC2624 1%, SPI_SCK Orh EA Y = v U TAAF—4 (SPI_MOS|) %1t Y
ARET, FHE, H EBY Ty U0 INSHIE TICHMIC R > TVARLERD D £,

SPl SCK O BH T =y P TDACOT—#03 SPL MISO It hanEd, 2075 —XIid,
FPGA 2L Y SPI_SCK O%kdDH EARY = P THRVIAENE T, SPI_MISO O &Y DOfE I,
DAC_CS# Low (272> Tin b SPI_SCK d3rh ER Y =y TRV IAEND LERSH Y £
T O ThWVE, BEv b IIBXREL T,

REOT—4% v M3 TR_TIEEEIND £ DAC_CSAL—7 L 7 MEERH U Highlz72 0,
SPl R&2 T rvarBETLET, 20 HighicZ2by YT DACHNTT VX NANLT T
07 ~OEHEMBIEL 9,
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FIXILINX

% 9% : DA O>/3\—4% (DAC)

BEZ7OraL

0-4z, LTC2624DAC Lt DA v H—T = f ATHER@ET 2 b2z w1l £9, DAC Tl,
224ty P BIUOREy bR hariddr—rINTH0ET, 2ITIE. 2y T r b=
VERLET,

DA 2o RXR—FONETIZ, SPl /v Z—T7 =24 A2 FZR2EY FDT T LY RAZTEHEIATHD
F9, £ Ry avwr N U—FiE, a<wrR, TRV A F=FETHREINTOET, #HL
Wa<wr R DACIZANEND L, ZDRIO R2E v a~<w KR U—RRvAF|Zza— Ny J
SNFET, DACOHLOISFIFEMRL CHLRED D THAN, BENLEL <ITHOILTWE0E MRS
HDIFHETT,

SPI_MISO
L spi mosi 0 Slave: LTC2624 DAC 31
= »ix|x|x|xfo]1{2]3[4]5][6]7[8]9 [t0]11]aclas|aglag|colc[colea| x [ x| x| x| x| x|x]x
DAC_CS | Isb msb
Master < [ -~ —
Spartan-3E | SPI_SCK Don’t Care T Don’t Care
FPGA B 12-bit Unsigned
DATA

COMMAND
ag|ay|as|ao| ADDRESS
0(0]0|0| DAC A
0(0]0|1]| DACB
0[0]1|0| DACC
0(0]|1|1]| DACD
1(1(1]1] Al UG230_c9_04_021806

9-4:LTC2624 DAC ~® SPI &fE7 R kL

FPGA X, T8 Y FOXI—(RU 7)) EY FEEEFELTOLL, 48y b avr REXEE
LEd, — MR —F CR<HEHEN 52~ FiZ COMMAND[3:0] ="0011" T, &R L 7~
DAC HHIIBHBEDT —#EICAIT v 7T —hENET, 20a~vrRo#%, 48y bOTRL A
T4 —VRIZEY 1 OFEETRTO DAC HIF v RV RIREET, KIZ, 128 > N O/
LT —AEREFEIN, DACICE Y T u/EIcERS L, BIRENZHICEEESNET, &
BIZ.REY N avr R U—REERTHILI 4 Y FOFXI— (R MrT) By MBS
=3

DAC HAEEDIETE

[ 9-2 124 £ 512, % DAC DL ~AlE, SPl A+ #—7 = £ 2% 4~ LT FPGA 7»5 DAC
ICEXAEAN 12 8 v kOB R LT Y 2 D[LLO] (RSS2 7 r 2 T,

HHOBEE, @5 01 Ick h #SNET, BMEE Vegrerence . 7 ¥ FV A BEUB T
X33V, Fv L CHLVD TR 25V T, ZRELEAKITIE £5% OBERHLOT, H)
BEICH ZRUTEL 122> OEB DD Y £,

_ D[11:0] ‘
Vout = 596~ < VREFERENCE X911
76 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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UCF o4 —3 3 V4l &0 XILINX®

DACHAOAELUB

K921, DACHNABLUBOHNEEERDLAXERL 7. DACHA A BLIUB DBH
WwEIT 3.3V = 5% T,

_ D[11:0] .

DACHAO CH&KU D

K931, DACHNTABLUBOHNEELRDLIAELTRL 7T, DACHN A KLU B O&R
WwEIT 2.5V = 5% T,

_ DJ[11:0] ‘

UCF O/ —< 3 Ul

[

-

r

==
A

951 DAC A Z—T7 = A AD IO EIY HTL /OB AR ET D UCFHIKZRL £7°,

NET "SPI_MISO" LOC = "N10O" | IOSTANDARD = LVCMOS33 ;

NET "SPI_MOSI" LOC = "T4" | IOSTANDARD = LVCMOS33 ‘ SLEW = SLOW | DRIVE = 8 ;
NET "SPI_SCK" LOC = "Uleée" | IOSTANDARD = LVCMOS33 ‘ SLEW = SLOW | DRIVE = 8 ;
NET "DAC_CS" LOC = "N8" | IOSTANDARD = LVCMOS33 ‘ SLEW = SLOW | DRIVE = 8 ;
NET "DAC_CLR" LOC = "P8" | IOSTANDARD = LVCMOS33 ‘ SLEW = SLOW | DRIVE = 8 ;

9-5:DAC A1 2—TJ A ADATr— 3 UFIRIDHA

2

e LTC2624 77 v K DAC DT —H L —h
http://mww.linear.com/pc/downl oadDocument.do?navid=H0,C1,C1155,C1005,C1156,P2048,D2170

e Spatan-3E A ¥ —# X b ® PicoBlaze X*—AD DA R—=FHIf (V 77 L > R FH A L)
http://www.xilinx.co.jp/s3estarter

o YWAUL 7 APicoBlaze 7 k 7rtv
http://www.xilinx.co.jp/picoblaze

e Digilent i) 7 = J L £ 2 —)L
http://www.digilentinc.com/Products/Catal og.cfm?Nav1=Products& Nav2=Peripheral & Cat=

Peripheral
Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 77
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&7 XILINX® % 9% : DA 3> /5\—4 (DAC)
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& XILINX°
F10E

7045 v JF v B

Spartan-3E A% —#% ¥ v b A—KIZiX, M 10-L1RT LI, Tul I~T NREET Y 77
&£ AD 2 3—% (ADC) DAk &5 2F ¥ XD 7 Fal ¥ ¥ 7 F v BIEPEH I LTV E
T TFRITANE, ~v 2 T b EnET,

Linear Tech LTC1407A-1 Dual A/D
SPI_SCK: (U16)
AD_CONV: (P11)

SPI_MISO: (N10)

6-pin ADC Header (J7)

% Linear Tech LTC6912-1 Dual Amp
i SPI_MOSI: (T4)
AMP_CS: (N7)

SPI_SCK: (U16)

AMP_SHDN: (P7)
AMP_DOUT: (E18)

UG230_c10_01_030306

X 10-1: 2 F¥ R 7F05 v TFrEE

Trus ¥ 7F yREEEICE £ D Linear Technology #H#d LTC6912-1 Y v/ I ~7 N 7 U T v
TN A~y XA SND T e EeelElL £9 (X 10-2 2 28R), 7V 7 T,
Linear Technology #1-8¢ LTC1407A-1 ADC IZ#ife S CWET, U 77 L ADCIiE. Ml E b
FPGA T U777 el J AEITHIEL £,

Spartan-3E X #—#% ¥y k R—FK 2—H— HAF www.xilinx.co.jp 79
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FIXILINX

£10E 7504 ¥ TFrEK

Header J7

VINA

VINB

GND

VCC
(3.3V)

Spartan-3E FPGA

EE O 000

% 14
REF = 1.65V

ST Vo T I PR I | JR—— - reee LTC 1407A-1 ADC werreeesremsersensens
A + AD ,
= —{=Channel o [~/
B + AD
by +—{= Channel 1

;

| w
(N10) (T4)| SPLMOSI pIN [o]7 2] 3Jo]1|2]3] pouT | CIE || IE || B
(E18) (N7)[ amP_cs CS/LD AGAIN  BGAIN CHANNEL 1 CHANNEL 0
(U16)| SPI_SCK SCK SPI Control Interface SCK SPI Control Interface
(P7)}AMP_SHDN SHDN | conv
(P11)| AD_CONV
AMP_DOUT
SPI_MISO

UG230_c10_02_022306

10-2: 77045 v T F v EEOFER

TFATAADNL T RILHANDEHR

Thuar Xx7F xhEgiE, VINA £721ZVINB Lo7 e E&E+E%, X 10-1 oX&FHL T 14
vy hOF Y ZEH (D[13:0]) ICEHL =7,

DI13:0] = GAIN x N~ 1E5V) # 10-1
[13:0] = X—TZSV—XS:LQZ = -

GAIN (JEIE=R) X, 7 v s I~7 N 7V T 7| \—n}L%‘Liﬂé REZ /L ET, £ 10-212, GAIN
IZEXEFTRRZ2fE & . VINA B LU VINB ANZEHTRE R EEE2 ~ L £7,

TV T 7B INADC OZMELEIL 1.65V T X 10-2 IR BEMSFICE VAR IhET, 207
B, VINA £7213 VINB EOATEEN D L65V 23 7EL 5l £,

ADC OEKRFIL, L65V il £1.25V TF, 20w, LT a7 A &#iEd 2K
SRR 1.25V MEH E N ET,

ADCiZ, 14ty b0 20T VA NMEZ L £, 1AL Y D 2 DI TR SN MHEIE
218~ 2131 npT, 8192 (213) THIIEE L E T,

80
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IRESTIN FYTLT $7XILNX®

Tl TN 7Y T 7O GAIN OEREFER, (el I~ 7V 707 28R TLKTKE
él/\o

VINA 721X VINB IZHEHA ENABIEDT VA NERA~OLEHIZONTIZ, V7 7L X FHA
V77 ARSI TWET, 86 X— o TBIEE®R] RSN TWDH Y 7 2B L T
TEEW,

Jnos< I TYrFTod
LTC6912-1 1., HWlERAZHREFHER 2 DOKIET V7 TR I T\WET, Zhbo7 v i,

DAC D Z:#aiiPH (1.65 + 1.25V) i KIRICIEM TE 5 L 9 VINA £721Z VINB ICAh S5 E
JFEz iR L £

A3 —TAR

#1011z, FPGA L7 v 7DD A v 2 —7 = A 255 %~ L E£3, SPI_MOSI, SPI_MISO, ¥
FOVSPI_SCK {§51%, SPl N2 EDIENOT A AL FEINET, AMP CSEHX, 777«
7 Low DAL —7 &L 7 MEFTT,

& 10-1:AMP DA/ > 42—J x4 REE

g% FPGA E > AR SRBA

SPI_MOS| T4 FPGA - AD | YU TN T—%: ~AXZHH, AL—T AT,
# 10-2 TEFRZEIND 8 v b OIRERHRTE %
ﬁ_\‘[/ijqo

AMP_CS N7 FPGA > AMP | 775 47 LowDF v 7 L 27k, T 7D
HERIE, ZOE SN Highic/ked EEESN
3

SPI_SCK uU16 FPGA - AMP | 7 o v 7,

AMP_SHDN P7 FPGA - AMP | 7275 47 Highov v v v & o, Uty b,

AMP_DOUT E18 FPGA — AMP | U7V T—%, RiOT > 7 OEEIEREE %
RLETIEEAEDT Y r— 50 Tl
L CHLREEH Y T8 A,

i
7wl Fx 3 IliE, EIEREREFRRRT VT BER SN TWET (K 10-2 25 8), ~>
2 J7 O VINA 721X VINB I AT &7 a7 {55iL, 165V #RKEICHEEINET, 20
1.65V oz MEEIT, 3.3V EEROSESREHH L TER I ET,
&7 T OWEEFRIL, £ 10-2 17T L H 12, -1~ -100 O TEREFRET T,

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 81
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&7 XILINX® %£10%: 7305 v I FvEB

£ 10-2: T TF7UTOEEBEERERTE

e A3 A2 Al AO ANEEDER
B3 B2 B1 BO 2 BXx
0 0 0 0 0
-1 0 0 0 1 0.4 2.9
-2 0 0 1 0 1.025 2.275
5 0 0 1 1 1.4 1.9
-10 0 1 0 0 1.525 1.775
-20 0 1 0 1 1.5875 1.7125
-50 0 1 1 0 1.625 1.675
-100 0 1 1 1 1.6375 1.6625

SPI##HA>2—0 4R

10-312, 7o F~D SPl R—=Z2DWEA L Z—T =2 A4 A& "L ET, &7 7 OHEIERIL, 4
By b7 4R 2OTHERIND8E Yy FDa~v R U—RELTEEINTT, kb
k B3 IR ICEE SN ET,

AMP_DOUT

L o Slave: LTC2624-1
SPI_MOSI
- A [A |A, A ]B,|B,[B,]Bs

Spartan-3E | AMP_CS

FPGA ) ~ ~ 1
Master SPISCK A Gain B Gain

UG230_c¢10_03_030306

10-3: 7o F~ADSPIL Y7L AV E—T 4R

770 AMP_DOUT /1%, URIOMIIERREEZ R L E3, FLAEDT SV r— a o TldlE
L THMED Y A,

SPI SZDK T Y g UiE AMP_CS2 Low 127 9 —h &b & Bilfsl £ 9 (M 10-4 2 B [R),
SPI_MOSI Lov ) 7w 7F—=21E SPI_SCK 7 my Z{EFDH LRV =y U TT U712l iA
FA, SPI_SCK Db FAY =y T AMP_DOUT I U 7L T — X2 BT E N ET,
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Jags<IinFYyrFod

FIXILINX®

AMP_CS _\

130 ,
-
I I
I
I

50

e m—

50

e m—

SPI_MOSI

(from FPGA)

AMP_DOUT
(from AMP)

ToT AE—T = A AFHBAMRE T, ¥R—F 3D 7 vy 7 EEHRT % 10MHz T

30!

: 85 max :
—————

All timing is minimum in nanoseconds unless otherwise noted.

®10-4: 7o T EBIETEHEDOSPIDR AT

UCF B4 —2 3 Uil

7 AKX e ARRRAY = ARRRARY = XARRRARY 2 XARRRARK 2 Ao
previous 7 XXXXXAMA 6 XXAAOUN 5 ARDUXX ¢+ JGOUUXK 3 NXXXXXAR 2 XXXAK

UG230_c10_04_022306

X105, 7o A =T AAD IO E Y HBTL /O BEEFRET S UCFHIKEZRL
ij‘o
NET "SPI_MOSI" LOC = "T4" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;
NET "AMP_CS" LOC = "N7" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;
NET "SPI_SCK" LOC = "Ul6" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "AMP_SHDN" LOC = "P7" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;
NET "AMP DOUT" LOC = "E18" | IOSTANDARD = LVCMOS33 ;
10-5: 7oF AV 4—TJ x4 Z20AT— 3 UFIFOHI
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&7 XILINX® %£10%: 7305 v I FvEB

AD 3> /3—4 (ADC)

LTC1407A-112i%, 2D ADC g Eh£7, AD_ CONV EE5n@lans &, iiorrus
AHNFERIZY ) v T ERET,

A 23—T1x4R
#1031z, FPGA & ADC ORIDA > % —7 = 4 A {584 7L 3. SPL_MOSI. SPI_MISO. #

X OVSPI_SCK 1§ 51%. SPI RR EDIEDT A AL FENET,

£ 10-3:ADC DA 2—T A REF

i
]

g% FPGA E Y AE
SPI_SCK U6 | FPGA —~ADC| Zuv 7,
AD_CONV P11 | FPGA —~ADC 775 47 Highdv v v k¥ BLOU £k,

SPI_MISO N10 FPGA —ADC |2 U TNV FT—H: =AZ AN, YU T A, v
TV T ENET e e T U XVRBLLTZ 14
By b 2 OIETY,

SPI #lffl4f > 2 —2 x4 X
10-6 12, ADC ~D SPl XA T W7y aroflzrRL £9,

AD_CONV {55 High 1272 %5 &, ADC THADT F 17 F % RARRERICY > 7 ) v/ ShnE
T B SR, WIZAD_CONV 237 —h S & ST 1 I A7 THA S
NWET, RRKP7 V7 L—ME K 1L5MHz T,

ADCiZ, VoAV 7 ENET I el lie T ZNEICERL, 148 v O 2 OffiEE L L TH

jj l/ jﬁ ‘g—o
SPI_MISO
L B Slave: LTC1407A-1 A/D Converter
O 11 8 Y o I 8 Y Y e e
Spartan-3E |22= 1 71— —1 7~ —— —17Z1
FPGA  [sP1_scK Channel 1 Channel 0
Master
Converted data is presented with a latency of one sample.
The sampled analog value is converted to digital data 32 SPI_SCK cycles after asserting AD_CONV.
Sample  The converted values is then presented after the next AD_CONV pulse. Sample
l point point
AD_CONV | | L | l
sPLsck NN nnnmnnn e,

Channel 0 Channell e, . Channel 0

SPI_MISO

UG230_c10_05_030306

10-6 :AD OV N—EDA U EZ—T (4R
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SPI RREDTFNARDT A RT—T )L S XILINX®

10-7i12, v rvaroF I 7%RrLET, AD_CONV 5L, BHD SPl AL —7
‘LI R AFX—=TNATEHY A, SPlLMISO DA A —F 2 ZIRENPRFFIND LD,
SPI_SCK #+437c 7 vy 7 B A 7 VG L TS W, 9 LT, 13200 SPl RY 7 =
TN~DBENADCICE Y T ry 7 ERET, K10-6 IZRTEHIZ. 4 A7 VvDlBEY—F
VAEHEALTLLESW, Uy b THBEOFIR 270y 7 A I NG T2 HIINNT
A AT — MREEIZZ2 D £,

4ns min
1 U
1 1
AD_CONV / \
X 1 19.6ns min 1
! 3ns ! . e ——
SPI_SCK i\ L\ 5\ /:g /s \
' ons 1 1
]
Channel 0 |
SPI_MISO High-Z

()(X13XX)C12XXX11XX

AD_CONV / \

> 45ns min o
1 1 !
SPI_SCK 30 31 fez \_f3s \_Jf34 \
-
Channel 1 | .
spLmiso 3 M 2 X 1 XX o ™ High 2

The A/D converter sets its SDO output line to high impedance after 33 SPI_SCK clock cycles

UG230_c10_06_022306

10-7 : ADC ~®D SPID R Ay

UCF B4 —2 3 Ul

10812, 7o A =T x4 AD OB YTL /O HkEIEET 5 UCF#IFZRL
3

NET "AD_CONV" LOC = "P11" | IOSTANDARD
NET "SPI_SCK" LOC = "Ule" | IOSTANDARD
NET "SPI_MISO" LOC = "N10O" | IOSTANDARD

LVCMOS33 | SLEW
LVCMOS33 | SLEW
LVCMOS33 ;

SLOW | DRIVE
SLOW | DRIVE

10-8: ADC 14 —J x4 2D O—L 3 VHIFIDHI

SPINNREDTNAADT 4 AT—T)L

SPl RAEFIE, A=K EDIErOT A2 LIFEINET, FPGA & AMP £721% ADC 2385
THREE, BMEEERET 27OIENOT NA AT A A—TNVICTHMNERDH Y £5, & 104
W, EDDTNRARET 4 AT —T VT HDILERFESEETOEEZRL £9, StrataFlash
PROM [Z/XF L L TN A TT R, & FLE v Mt SPILMISO 55 & anEd, FPGA @ =
V74X a2l —vay BE—REFAX VY TIIICEREL TV DAL, Plaform Flash PROM @
Il A X =T NMIZTEET,
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EXILINX® %£10%: 7507 v 77 v EH
£ 10-4 :SPI NREDTNNARADT A RAT—T )L
g8 TARI—=TNIZTBT/INAR FA4RI—TI)E
SPI_SS B SPI U 7L Flash 1
AMP_CS Fars<wIn YT S 1
DAC_CS DAC 1
SF_CEO StrataFlash »<7 L s Flash PROM 1
FPGA_INIT_B Platform Flash PROM 1
N :|:
7FOg AAhDEE

ESPERIE

ACEHEIZ. DC7ryF 7 Fx 30 244 LT VINA £7213 VINB IR L £7,

o Spatan-3E AX—# ¥ FOT U T BLIOAD 2 =Xl (V7 7L X THAV)

http://www.xilinx.co.jp/s3estarter

o YW AUL 7 APicoBlaze Y7 + 7rtv
http://www.xilinx.co.jp/picoblaze

o LTCOOI2L UT N FUHN A E—=T 2 A REMATZT 2TV T s I<7 Vg7 v 7
http://www.linear.com/pc/downl cadDocument.do?navid=H0,C1,C1154,C1009,C1121,P7596,D5359

o LTCLlA07A-1v ¥ v XU UfFEL Y T 148w FRIREY 7Y 27 ADC
http://www.linear.com/pc/downl cadDocument.do?navid=H0,C1,C1155,C1001,C1158,P2420,D01295

86

www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K

UG230 (v1.0) 2006 £ 3 A 9 B


http://www.xilinx.co.jp/s3estarter
http://www.xilinx.co.jp/picoblaze
http://www.linear.com/pc/downloadDocument.do?navId=H0,C1,C1154,C1009,C1121,P7596,D5359
http://www.linear.com/pc/downloadDocument.do?navId=H0,C1,C1155,C1001,C1158,P2420,D1295
http://www.xilinx.co.jp

S XILINX®

FI11E

Intel StrataFlash /85 L JL NOR Flash

PROM

Intel StrataFlash

11-1 Rt & 92, Spartan-3E A% —# ¥ v b R— K 2%, 128Mb (16MB) @ Intel StrataFlash
%7 1L NOR Flash PROM & £ E 4, KIZRENTWD & 912, StrataFlash o#iid, R —
FOEMsOaryR—x b EFINTWDLZERH Y T,

o Y

SPI Serial Flash

Spartan-3E FPGA F cE2
CE1 Qf—
LDCO SF_CE0 ® CEO
LDCH1 SF_OE OE# ADC
HDC SF_WE WE#
LDC2 SF_BYTE BYTE# Spor—
SF_STS sTS
SFD<15:12> |\ oo DAC
SEDT18 L lopis SDO|—»
D[7:1] SED<7> |1 ! )
D[O] SPL_MISO D[O] ° ‘
SF_A<24:20> A[24:20] Platform Flash
A[19:0] SPA<19:0> | apto:0] DO
A23:20] —X
CoolRunner-ll CPLD Character LCD
[7:4] DB([7:4]
UG230_c11_01 030206
11-1 : Intel StrataFlash Flash *E 1) ~DE#k
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FIXILINX

% 11 Z : Intel StrataFlash /85 L JL NOR Flash PROM

StrataFlash PROM 1213k D X 5 7efkEN H W £,
e FPGA o7 X a2l — 3% 1K,

o 2OMHINDH FPGA 27 4 ¥ a2 —1 a &ML, Spartan-3E FPGA @ MultiBoot F%#E
ML TEIMICE Y Bz,

e MicroBlaze 7ot v ¥ a— R &ML, BEBEFET,
e MicroBlaze et v ¥ a—R &ML, 77T 5H1Ic2—F % DDR A€ VIV Y R UT 5,
o  FPGA OREHIEMT — & % Hil,

StrataFlash &

# 11-1ic. FPGA k StrataFlash 7 /31 2D AT~ L £,

XC3S500E FPGA (X, 1 2D=ar 7 4 Falb—ary A A—=VIZ2& 2Mb %L EHIZ AEV L
PLE L UERHAN, A —F £ FPGA 726 StrataFlash ~D 1 > % —7 = A 21, FK 256Mb ®
StrataFlash # A — kL £, Spartan-3E A # —# ¥~ kb A—NIZiL, 128Mb 731 203 & £
TWET, TRV A T4 SF A4 SN TWERA,

—iE9iz, StrataFlash 77731 213 XC3S500E (2##i L. BPI (Byte Periphera Interface) = > 7 «
XFal—varEPR—rLET, FPGA O 47 L 2 By~ A[23:19] X, StrataFlash 7 /3
A AT EBER ST, 307 4 F a2l —3 341 C2C64 CPLD ic L v #IEnE4, # 11-1
B HEEEINAHE ITRENTWS X 912, StrataFlash o#:6313. R—F DiEnho =z R—
IR EHEFEENTWEZ ERH Y £7,
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StrataFlash ##t XX"JNX@

% 11-1: FPGA » 5 StrataFlash ~®E#x:

StrataFlash FPGA @
AT BS54 EVES T ae
SF_A24 All XC2C64A CPLD &3t snEd, FPGA o= 7 ¢
SF A23 N11 Falb—varf, Zhbor s d CPLD I X v il
SF A2 V12 WEET (5 16 % @ [XC2C64A CO?I Runner-I1
CPLD) #&MR), £7-. FPGA Oo=—H#—1/0 v’ I

SFAZL VIS | umsnET, SFA24 I FX2 2% 455
SF_A20 T12 FX2_10<32> LR T,
SF_A19 V15 FPGA £> A[19:0] (o8 L. BPI =t 7 4 2L —
SF_A18 uis variEYR—hrLET,
SF Al7 T16
SF_A16 u1s
SF A15 T17
SF Al4 R18

< SF_A13 T18

i SF A12 L16

[N SF All L15
SF A10 K13
SF_A9 K12
SF A8 K15
SF A7 K14
SF A6 a7
SF_A5 J16
SF_A4 J15
SF A3 Ji4
SF A2 Ji2
SF Al 13
SF_AO H17
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$7XILINX®

% 11 Z : Intel StrataFlash /85 L JL NOR Flash PROM

% 11-1: FPGA h 5 StrataFlash ~D##% (%)

StrataFlash FPGA @
AFIY) E54 FrEs HaE
SF D15 T8 StrataFlash 7% x16 57— %
SF D14 RS RICRES N TV DEHEE
< D13 = (SF_BYTE=High). 16 -
- By h N—T7T—FRKD |
S DL M6 | fr8v v kv, FPGA
SF D11 M15 Da—W— /O 1Tk S {55 SF_D<11:8> i,
SF_D10 P17 nEY, *yZ /7% LCD YV
SF D9 216 DB[7:4] (c#¥Eke s =T,
SF D8 R15
EN SF_D7 N9 F— B NAPDO LT E Y b, EE16E Y b
'ﬂl\ SF D6 M9 /\»:7 U—ROFH8E v kT4, FPGA l:"‘/oD[?:l]
SF D5 R9 WL, BPl 2y 7 4 XalL—3 g a2 R—FL
- *7,
SF D4 U9
SF D3 V9
SF D2 R10
SF D1 P10
SPI_MISO N10 F—H AL BLOIBE Y b N—T7 T —F DL vk
0 T4, FPGA v’ DO/DIN (z##:iL . BPI=z > 7 ¢
Xl —va yEHR—FLET, Z0HD SPl Y
7 =7 )L O PlaformFlashPROM & HE ik 4,
SF_CEO D16 StrataFlash 7 A *—7/L, FPGA "> LDCO 2
Bl BPlay 7 4 ¥aL—variadRE—hL
*7,
SF_WE D17 StrataFlash 2 X Az A % —7 /L, FPGA £ HDC |2
B, BPlay 7 4 ¥aL—variadRE—hL
iﬁ—o
SF_OE C18 StrataFlash &+~ 7 A *—7/L, FPGA t'> LDC1 2
D Bt L. BPl 2y 7 4 ¥al—var i E—F L
A
oy E7
& SF BYTE C17 StrataFlash /31 b A %—7 v, FPGA £°> LDC2 |2
Bl BPlay 7 4 ¥aL—variadRE—hL
iﬁ—o
0:x85—#
1:x16 57 —%
SF_STS B18 StrataFlash 27— % A{§ %, FPGA ®=—%— /O ¥’
VICHER S NET,
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B SN B &0 XILINX®

HBE SN DHER

StrataFlash # € U O#EFiIE, FPGA At D a v iR—3 2 b ~O8g L IF I E 9,

Fv>2%LCD

¥¥ 772 LCD CTiX Ay b T—H A X =T 2 A APMFEAINTOET, T4 AT A T—
& i, StrataFlash PROM @ SF_D<11:8>E 5 L b ItF SN Ed, X 11-2 (TR T & 5 I FPGA
X SF_ CEO 58U LCD_RW 5% L C. StrataFlash PROM E7213% v 7 27 % LCD ~O7
7 Az £95,

% 11-2: StrataFlash & & U LCD IZxt9 % FPGA Ol

SF_CEO LCD_RW Hge
1 1 FPGA IZ X %% %5 7 % LCD 75 OFiA i L
0 0 FPGA 75 StrataFlash PROM ~07 2 & %

H41)2 9 X XC2C64A CPLD

# A U7 A2 XC2C64A CoolRunner CPLD (%, =27 4 ¥ =L — 3 »HIZ, StraaFlash @ kfir
57KV A J A4 SF A<24:20> #HlHL £3, FPGA 226D BPI E—RF D Ff 4T RV X7 A
A<23:20> 13 ST, 4 >0 FPGA ==—%— 1/O v 73 StrataFlash PROM B 7 KL & 5 A
v SF A<23.0> (IRt SV E T, AR, 25 16 E [XC2C64A CoolRunner-1l CPLDJ #Z& &1L T
<IEEW,

B o7 R L2 T 42 SF_A<24> 13,16 MB StrataFlash PROM TI3#BRgIC i S hWE R A,
T, RC Sy = 7y k7Y Uk NOERED S StrataFlash PROM ~BA79°% & 12
L F7°, RS, SF_A<24> (558 FX2RiEa x27 % Lo FX2_10<32> {5 1o #ms vk 37,
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$7XILINX®

% 11 Z : Intel StrataFlash /85 L JL NOR Flash PROM

SPIF—#% S4v

I Fhro> StrataFlash 7—4% 7 4> SF_D<0> (%, ¥V 7/ SPl RV 7 = Zuinb 07— X HIE
. SPI_MISO, ¥ X O Platform Flash PROM oo U 7 A tgshEzd, £ 11-3 2%
FRL TLIE& W, SR ZBET HI2iE, FPGA 77V r—2 a v CT 2T 47 RT—H J—R&EHIC

1o7ZTIZL £7,

% 11-3: SPI_MISO (SF_D<0>) F— 4 Q&

30

HRE

FPGA_M2=Low
FPGA_M1=Low
FPGA_MO=Low
INIT_B =High

Platform Flash 78 DO (25— % % 1 /)

SF_CEO=Low
SF_OE = Low

StrataFlash 737 — % % 7]

AD_CONV = High
SPI_SCK

AID 22 R—=EnE )TV T—HE 7 ay 7\ ZRL THD

DAC CS=Low
SPI_SCK

SPI_SCK @@ C DAC 25410 =< > F 4 i )

92
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UCF o4 —3 3 V4l &0 XILINX®

UCF o4 —< 3 U #I#Y

TRELX
11-2 12, StrataFlash 7 R L A B /O B BT L /O BiksafaEd 5 UCF iz~ L
9,
NET "SF_A<24>" LOC = "A1l1l" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<23>" LOC = "N11" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<22>" LOC = "via" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<21>" LOC = "vi1i3" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<20>" LOC = "T12" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<19>" LOC = "vi1s" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<18>" LOC = "uls" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<17>" LOC = "Tle" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<16>" LOC = "u1is" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<15>" LOC = "T17" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<14>" LOC = "R18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<13>" LOC = "T18™" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<l2>" LOC = "Lle" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<1l1l>" LOC = "L1s" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<10>" LOC = "K13" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<9>" LOC = "Ki12" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<8>" LOC = "K15" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<7>" LOC = "K14" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<6>" LOoC = "gi7" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<5>" LOC = "J1le" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<4>" LOC = "J1ls" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<3>" LOC = "J14" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<2>" LOC = "Jgia" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<1>" LOC = "Jgi3" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_A<0>" LOC = "H17" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

X 11-2 : StrataFlash ® 7 KL AAHOOr— 3 U HIE

F—5

11-3 iz, StrataFlash 7—% v @ /0 v &Y 25T /0 Btz firE 42 UCF iz "L £,

NET "SF_D<15>" LOC = "T8" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<14>" LOC = "R8" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<13>" LOC = "Pé6" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<12>" LOC = "Mle" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<11>" LOC = "M15" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<10>" LOC = "P17" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<9>" LOC = "R1l6" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<8>" LOC = "R15" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<7>" LOC = "N9" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<6>" LOC = "M9" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<5>" LOC = "R9" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<4>" LOC = "U9" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<3>" LOC = "V9" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<2>" LOC = "R10" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_D<1>" LOC = "P10O" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SPI_MISO" LOC = "N10O" | IOSTANDARD = LVCMOS33 | DRIVE = 6 | SLEW = SLOW ;

11-3: StrataFlash ®7—% /10 o4 — 3 > #l#
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EXILINX® % 11 Z : Intel StrataFlash /¢ L )L NOR Flash PROM

’ N
HEEE >
11-4 |z, StrataFlash fl#IE" > @ /O B2 B0 ¥ T L 1/O HikziE5ET 5 UCFHEZRL £7°,
NET "SF_BYTE" LOC = "C17" | TIOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_CEO" LOC = "Dle" | TOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_OE" LOC = "ci8" | TOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_STS" LOC = "B18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SF_WE" LOC = "D17" | TOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

11-4 : StrataFlash O#I#E > D45 — 3 VI

FPGA E—F L2k EVDEE
FPGA =27 4 Xzl —Y g £—F v %, BPl Up £7-i% BPl Down &— K HICEEL £7,
F 114 %L TEI N,

% 11-4:BPI-Up £/I& BPI-Down o> 74 ¥alL—Y 3> E—FD:&ER
(8 4-2 D~y 4 I30)

avJ74%a
L—>av E—-KFEY StrataFlash ©® FPGA
E—F M2:M1:M0 AvT4Fab—vay A A=D D x VINERE

BPI Up 0:1.0 FPGA i 7 FL 2 0 TR L. 7K
VAEMOERETAL 7Y A B
LEI, BRIz 7 4F2b—vayv
TIX, 7RV R Z 42 A[24:20] i
CPLD iz L Wl & ET,

BPI Down 011 FPGA I% 7 F L 2 OXFF_FFFF ©
BAtAL. 7RV AZEMO FRET
T AR LET, BPl a7 ¢
Fal—arTiE, TRV R F4
> A[24:20] 1Z CPLD I2 L vl S h
E3can

sl
BEE R
o Intel #4 J3 StrataFlash 57— +— b
http://www.intel .com/design/flcomp/datashts/290667.htm

o 77 Ul—iar s—b 827 [intel StrataFlash® Memory (J3) to Xilinx Spartan-3E FPGA
Design Guide]

http://www.intel.com/design/flcomp/appl nots/307257.htm
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& XILINX°
F12E

SPI 2 1) 7 )L Flash

Spartan-3E A % —#& ¥k A —NR (2%, STMicroelectronics £t M25P16 16Mb SPI ~U 7 /L
Flashm&EnTky . SFFRT7T7Y r—va > THHATE £9, SPl Flash Tid, FPGA »=
V74 Fal—va YOFTRFERRES L CnE T, X 12-112, Z @ Spartan-3E FPGA @ i
BghEx "L £4, SPI Flash i3, FPGA o=z 7 4 ¥al —va U, ROEH R AN THATE
ES e

o HMIZR RFERMET — X DI

o hla—F, YUTNAEE, IPT KL R72E DKM

e MicroBlaze vt ¥ 22— K O#iH, MicroBlaze 7 vt v ¥ =2—FK %X, DDR SDRAM (Z

Ly Ry TR,
Spartan-3E FPGA SS-II;I\I"g:er:)ia'\lll|2=I5aPs1h6
Mosi/csl B! (Ta)l—SPLMOSL [
DINDO | (N10)|«SPLMISO |4
CCLK | (U16) SPI_SCK c
cso B! (us|SPLSSB |5

UG230_c15_01_030206

12-1: Spartan-3EFPGA D # 7+ 3 v ® SPIFlasha> 74 ¥aL—33a v 448 —TJx 4 R
# 12-1:SPIFlash 1> 24—t 1 RE&

f i
SPI_MOs T4 FPGA —SPl | > U TV F=% =22 M), AL—T A7)

= FPGA E > M

‘E_EI:I

o

SPI_MISO N10 FPGA <SPl | v U7V F—% 1~ AZ AJj, AL—T7 A

SPI_SCK ul6 FPGA - SPl | 7 v/
SPlI_SS B U3 FPGA — SPI | 777 47 Low ORI AL —7 L 7 b AA
Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 95
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&7 XILINX® % 12 % : SPI ¥ 1 7 )L Flash

UCF 45— 3 U #I%
12-22.SPl > U 7L Flash PROM @ I/O v %0 4T & /O ik 245 ET 5 UCFHIF A R L
ij—o

# some connections shared with SPI Flash, DAC, ADC, and AMP

NET "SPI_MISO" LOC = "N10" | IOSTANDARD = LVCMOS33 ;
NET "SPI MOSI" LOC = "T4" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6
NET "SPI SCK" LOC = "Ul6" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;
NET "SPI_SS_B" LOC = "U3" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;
NET "SPI_ALT CS_JP11" LOC = "R12" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6

X 12-2 : SPI Flash ##i® UCF o7 — 3 U #il#)

SPIFlash msna>rv74F¥aL—3y

SPl Flash 726 FPGA # =2 7 4 ¥ a b —v a4 510%, FPGA @ E—F ®L 7 F U@
WCRRE S, SPIHash ICE# a7 4 Fal—vay A A—UBREEN TV DHLERDH Y £7°,

Select SPI Mode using Jumper Settings Header J12 (XSPI Programming)

Remove the top jumper, insert the bottom two as shown
Jumper J11

: o o
Jumper Bt 1] P ¥

S I T e
) | [

1:

= 141

- --:.r-"n

aé_];.{n RO g "
. ;:_ E:

‘ tTF"[H

WU _E " I a
| ﬂl.l"ﬂj.? ke D 3

ol SLTESH

DONE Pin LED ]

Lights up when FPGA successfully configured PROG_B Push Button SW'tffh .
Jumper JP8 (XSPI) Press and release to restart configuration
When programming SPI Flash using XSPI
utility, insert jumper to hold PROG_B pin Low UG230_c15_02_030906

X 12-3:SPIE—K®DavI«¥xal—Yarv +7Fvay

www.xilinx.co.jp Spartan-3E R 24 —4% ¥y k R—FK 2—H— HAF
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SPIFlash h5Mav 7 4 Fal—v 3y S XILINX®

FPGA ®E—F L2k EVDETE
12-4 17T k5, FPGA 27 4 Fal—y gy F—K V% SPl E—FHICEREL £7°,
a7 4FXal—rary T—F Uy XB0OMEIEL, K 12-3 5L TLEEN,

UG230_c15_03_030206

12-4 :SPI E—FDE—KELVDHTE

SPI > 17 )L Flash PROM 7 7 1 JLD{ERK

FPGA vy h 2 U—24% SPl ~V 7L Flash PROM HIZ7 +—~ > b 972121, RO FIRIZHE
WET,

aAvJ4FaL—3ar yAvY L—LDERE
FPGA %, M25P16 SPI VU 7 /L Flash Ic#fiis L TWo 356, 12MHza2 v 7 ¢ Fa b —va v
Jmay 7 —hk Z%AR—k LZ 7, Project Navigator ™ [Processes] # 7 ¢ [Generate Programming
File] 2427V » 7 L T [Properties] 22 V » 2 L .[Configuration Rate] % 12 ZF%EL £ (K 12-5
ZBR), FE, TFPGA 2> 7 4 X al—var A7 v ay] OO [FPGA 227 4 X al —
Yar By hARNY—A Ty ANDAER] B7 v arESRLTIIZIN,

RENFETLIES, FPGAE Yy hANY =L 7Ry I8 77 ANVERERL ET,

E Process Properties E
LCategom

General Options
-~ Corfiguration Options
i Startup Options

‘. Fsadback Options

Froperty Hame Yalue -
Configuration R ate 12 ;I
Configuration Clk. [Configuration Ping) Default [1]

Configuration Pin k0 3

Configuration Pin k41 5

Configuration Pin k2 el

Configuration Pin Program gl

Configuration Pin Done Pull Up ;l
JTAG Pin TCE, Pull Up ;I -|

Froperty dizplay lewel: I Standard vl Diefault |
ak I Cancel | Apply | Help |

2

UG230_c15_04_030206

12-5: M25P16 SPI Flash fEfAEFIZ, a7 sF¥al—> 3> L—h % 12MHz ITEE
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EXILINX® %12 % : SPI & 1 7 )L Flash

SPI Flash PROM 2 7 A4 ILD 7 +#—< v k

TarsIn 77y ANEERKLIZ%, [Generate PROM, ACE, or JTAGFilel 47w 27 U w7 1L T
iIMPACT %@L £7 (X 12-6 # &),

Procezzes: ;I
‘y Uszer Congtraints

-- B2 .1 Sunthesize - %5 T

-- 21 Implement Design

EI P 20D Gererate Programming File
@@F‘mgramming File Generation F
e Generate PROM, ACE, or JTA

ii f KC

UG230_c15_05_030206

12-6 : [Generate PROM, ACE, or JTAG File] 2512w 5
iIMPACT 2358 L 72, [PROM File Formatter] %% 77 U v 7 L £ (X 12-7 #258),

iMPALT - E:,.-"dal:a,.-"nw_des:

=% Filz Edit Yiew Operations <

IZE £B20B X &

x
H e R
- B |aveS erial 2l

- ol Selectt AP

~ e Desktop Configu...

- [ 2] SystemACE

IMPACT Modes

UG230_c15_06_030206

12-7 : [PROM File Formatter] 25 12w 5

5 —% k@ PROM % 47 & LT [3rd Party SPl PROM] %341 L £ (11 12-8 % %:1#). [PROM
File Format] %8R L £, Intel -0 Hex 7 +—~ v k ((MCS]) 5 X < A & %4, SPI Flash
PROM Tldfx it v ~ (MSB) ZAEAIIC s 7 b 7 k &5 0T, PROM Formatter (= & v [ 8)
HICE y hOHENAT v 7S ET, PROM 7 7 1 L0855 ([Location]) & 4 i ((PROM File
Name]) Z A7 L £, BEMET LS, [Next>] 22V v 7 L £,
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SPIFlash ASDav T4 F¥alL—vay &0 XILINX®

“ZiMPALT - Prepare PROM Files

| want to target a

= #iline PROM
= Gereric Parallel PROKM

% 3rd-Party SPI PROK
—PROM File Format
f* MCS i~ TEK = UFP ['C" format]

 E=0 " EBIN " ISC
 HEx | SwapBitz

Checkzum Fill W alue [2 Hex Digitz]: IFF

FROM File Hame: IMySPIFIash

Lazatian: IE:'xdata'\m_l,l_designs'xsEe_starter_kit"-. Browse... |

< Back Mewt > LCancel |

UG230_c15_07_030206
12-8: =45 v+ PROM DA A4T, 2741 T+—< v b, BREBHTEIETE

Spartan-3E 2 % — % % v | A—Fi2ix, 16Mb SPl > U 7L Flash PROM & &g, F oy
FHEYL VAR [16M] 2R L £3 (10 12-9 258 8). [Next>] 22V v 7 L £,

“IZiIMPALT - Specify SPI PROM Device

[T Auto Select PROM Dersity

Select 5P PROKM Density [bitz] | 128k TI
128K &
256k,
512k
1H
2h
44
a4
32k
Bk

< Back | Mest = Cancel
UG230_c15_08_030206
12-9 : 16M %;&iR
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EXILINX® %12 % : SPI & 1 7 )L Flash

12-10 107 T L Hic, BEDF~ U RFERSNET, [Finish 22V v 7 L £,

1HIMPACLT - File Generation Summary

'ou have entered follawing information:

PROM Type: SPl PROKM
File Forrnat mes
Fill % alue FF
PROM filename tyuSPFIFlazh
Mumber of PROMs 1

0 16k

Click. "Finizh' ta start adding device files.

¢ Back | Einizh \_;! Lancel
)

UG230_c15_09_030206

12-10 : PROM Formatter ®ggEZ AHA L =%, [Finish) 91w ¥

FPGA 2> 7 4 X al—3a L B NARNI—A 77 ANDAHTIEFRTEATOS Ry 7 ANRHE
RENET (M12-11 #2M), [OK] 227V v 7 L. 77 A NVERIRL F3, FFGAE v F A R U —
L7 7 A (*.hit) ZBIRL 9, &ED FPGA 7 7 AV &ZIRL7Z5, [No] 227V v 7 L, KIZ
FRENDA AT Ry 7 AT[OK] 227V v 7 LET,

7 add Device Eq |

\il) Adding device file to the SPT PRICOM

UG230_c15_10_030206
12-11 :FPGA O 74 Fal—>aY EY AR Y—L T7A4ILOER
PROM 7 —~v " N5%ETT5 L, IMPACT IZPROM, FPGAE Yy AR U —A B v M A b

U—LTHEHENS PROM OFENFRSNET, X12-12(2, 1 >0 XC3S500E FPGA & > |
A kU — 2% XCF04S Platform Flash PROM (2R 1F 3 2 &~ L £9,
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SPIFlash ASDav T4 F¥alL—vay &0 XILINX®

. E N CE e ;i'H'H'H'H'H'l
i SPI A £ xumar
4 PROM 3
1 Er‘."l LB R LAY
13.53 % Full we3z500e
myfpgabitstream....

UG230_c15_11_030206

12-12:PROM D7 #—< v =T
PROM 7 7 A /W% AR5 1213, [Operations] — [GenerateFilel 227V v 7 L % (X 12-13 % &:[1),

iMPALCT - C:/data/my_designs/s3e_starter_kit/s3e
5 File Edit Eiew||:ugeratinns Qptions  Qutput Debug W

JJL:" E[ x % 1%' Brograrm, ..
oy, ety

¥} Erase...

Compach Elash Integrity Check. ..

UG230_c15_12_030206

12-13 : [Operations] — [Generate File] #4219 LT PROM 7 7 1 JLZ &K

12-14 1273k 912, iIMPACT IZ PROM 7 7 A VDAERNIEFIZE T LI L E2RT Ay —
UNREREINET, K 12-8 ITRINTREIZESNT, 17 7 A5 PROM Formatter 12X Y
e S E 4, ZofITIE, B 7 7 AT MySPIFlash.mes & WD) 4RITTT,

Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 101
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&7 XILINX® % 12 % : SPI ¥ 1 7 )L Flash

1 i
1 sPl § Exume
3§ PROM 3
16M
13.53 % Full xc3=500e
tmy fpgabitstream. ...

PROM File Generation Succeeded

UG230_c15_13_030206

12-14 : PROM 7 7 1 LD ERE T

SPl Flash ~OTH A4 DA HO—F
SPl Flash #7177 A9 521X, ROFERD Y £97,

o T U —tar J—h XAPPAS [ZEBENTWA, XSPl 70/ o6 V7 vy =7 Z#
95, IAGRXZ VLV 7 ualF 5 r—7VEEHRL T, XZLb R—hk%4 L TSPl Flash
Fyrua—RLET(F—7M3Fy MITEENTHEREA),

e PicoBlaze ~—Z® SPI Flash 7 u /' 7~ V7 7L > X TH¥ A4 % #EHAT 5, Hyperlink 72 &
DHF—IF N zIab—F¥%&FHL, SPlHash 7w/ 7 L 5—%%, PCOY U7/ HK—Fh
ZMLTFPGA Ic# 7 v a—FRLET, =05 v K PicoBlaze 7 et v Hick v, BT
SPl v U 7/ Flash7u s/ o a&nEd, 109 <—T 0 [BFHR) 228 TEE0,

« FPGA » JTAG F=—> %/ L. FPGA (oL 7= SPI Flash %, JTAG Y —/ %ML 7
075 nT 5, 109 ~— 0 [R5 2>5 Universal Scan SPI Flash 7 v 25 A DH A + %
ZHRLTLTEE N,

o ZTOMOTur T NIEATLYAR—MNE, ISE82 Y7 by =T TRRtEnE T,

XSPl Zf#HL = SPI Flash % »>no—Fk

XSPl 7wu 25 h a—7 4 U7 4 %ML TSPl FlashPROM &4 v > m— R 35121, IROFIAE
RN ET,

XSPI 70505 L A—TFT4T4DFHoA—RESVRE—)L
TFYr—ay J—k XAPPAMS L XSPl 70l 58 VT Ry 2T ATy a—R LET
(109 ~—2 o TESEEH] 2#2M), XSPl Y 7 b ¥ =7 % PC IZffi L £7,

JTAG NS LI Ay S L 5y—TILDOEE

XSPl 7u7 b a—=7 47 4T, ROESRITAG AT LV T ur T L r—7 VMR &
NEJ,

o VAV IANRTULALF—TNIN TITA7 V—Fff&
o Digilent #t# JTAG3 7' 0 /' J L /r—7 )L
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SPIFlash h5Mav 7 4 Fal—v 3y S XILINX®

r—7 V% Spartan-3E A ¥ —4% ¥ v b A—RIZIFEENTWVERFADT, YA U 7 AR
J5 £ 721X Digilent #£ X W SR ZHEAW 7 K BERH D 9 (109 <—T 0 [BI#EER ] 2 5MR),
F7. Spartan-3E A& —% ¥ v F R—RFOERZGY 7,

USB 7 —7 VWA —FRIZ#EEm SN WU, R—F»b6ixF L E£94, USB r—7 103510 1
=7 N EREIFFIC PCICEERHT 2L, IMPACT Y7 7 = 7 TELLE RIS ET A,

JTAG I L v T ual I h r—700O—E PCONRT LI Y o2 R—MIER L £7,
r—7 v JTAG il % 12-15a 1T k9 ie~y & N2 I8 L £, ~v & J12 OWR7
fEEIE, 96 X—Y DK 12-3 1RSI TWET, ~v ¥ J2 1%, JTAG F=—> T3/ <, SPI Flash
EUICEEER SN TWET,

JTAG3 r—7 Vo~ & JI2 \[CE#EEG L £9, JTAG3 7 —7 10 Z7 L%, J11 ¥ ¥ > 7 MAlZ W)

FET, 77407 V=R E&EHTH5E1E. K 12-15b B LU 12-2 1R T L D ITHHi L £9°,
V=R DOEZFIZEBEL TLZIW, ZL—D INIT U —RFid#i s ET A,

a) JTAG3 Parallel Connector b) Parallel Cable lll or Parallel Cable IV
with Flying Leads

UG230_c15_14_030206

B 12-15: JTAG /ASLIL AT S L r—T LOHR— K ~DiEf

R 12-2: ~AYH J12 ~D—T JLiER:

T=ILETR) B
~o X J2 TL SEL SDI SDO SCK GND VCC

JTAG3 r—7 v F 1 T™MS TDO VCC

TDI TCK GND
5407 J—r 51 VAN TDI/ R TCK/ GND/ = VREF/
=%l DIN [eNE ccLK GND VREF

Spartan-3E X #—#% ¥y k R—FK 2—H— HAF www.xilinx.co.jp 103
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&7 XILINX® % 12 % : SPI ¥ 1 7 )L Flash

Ux % JP8 IZHEA L. PROG_B % Low [ZfR¥F

JIAG "J v v 7al Ik r—7 0%, SPlFHash Bl T 7 EX L 9, FPGA L DfE 5D
AT T2, FPGA O E VN3N, AV E—H A THDHZ EaHEL 7, X 12-16 (TR
FTEIIT Vv % PROG 7 v v REZ DRk P8 IZH AL ,FPGA @ PROG B v % Low
ICHRELET, Vv /3 IP8 B L OWEI D BHIDALEIZOWTIE, 96 X—Y DK 12-3 5L C
CTEEWN,

o
Hw -
0o =10
EE 2=
w3 <5
w2 L=
oo

S ag

a) No Jumper: FPGA Operational (default) b) Jumper Installed: FPGA Held in
Configuration State, I/Os in High Impedance
UG230_c15_15_030206
12-16 : P8 S v v NEBAA VAL —ILTBHE FPGAN AV T4 FaL— a3y RT—+
ISREFFShD

Spartan-3E A ¥ —% ¥ b R—K OEREZANLET,

XSPI VI rHxz7%#ERALT- SPIFlash 705 5 L

avy R a7 EZEIDOSHy 7 AEHE, T4V 7 R Y& XSSPl A A —rEnls
T4V MUICERELET,

XSPl f v A b —)v V7 F 7 =T 20%, XAPPA45 D\ ic2—— HARRNEENES, T uv
7 RZ Txspil EATIL, 2 A7 ~VTHFRRLET,

v ko a<vrREAAL, SPl HiIc7+—~y &Rz Hash 7 7 A v & L T SPI
Flashz 7027 AL %£9, Zoa<2 i, SPl Flash 78 M25P16 SPI Flash Th 5 = & 23R L .
Tur g LEHIRLIZ%, Flash 8L £79°,

C:\xspi>xspil -spi dev m25plé -spi epv -mcs -1 MySPIFlash.mcs

-0 output.txt
GEFEPEEICFK T SIET, Enter F—%#L T, HATL ET, 717 T AICET DRERHIL,
12-17 1R T 8912, 14384 L T,
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SPlFlash m™wsmar 7 4xaL—>ay

FIXILINX®

SPI

-==< Press ENTER to accept notice and continue >==-

Start : Mon Feb 27 13:37:07 2006
Checking SPI device [STMicro M25P16 ver 00100] ID code(s)
density = [2097152] bytes
= [16777216] bits
[0x20]
[0x20]
[0x15]

mfg code =
memory type =
density code =

=> Operation: Erase

=> Operation: Program and Verify using file [MySPIFlash.mcs]
Programmed [283776] of [283776] bytes (w/ polling)

Verified [283776] of [283776] bytes (0 errors)

--> Total byte mismatches [0] (see [temp.txt])
Finish : Mon Feb 27 13:38:22 2006
Elapsed clock time (00:01:15) = 75 seconds

12-17: XSPI 7855 L 1—F 4 ) T« ZERL 1= M25P16 SPI Flash 7045 A
Flasho7' a7 7 2083 TLeb, xR IP8 &M 3T L 7 (¥ 12-16a %), IEL <

Tuz 7 sz, FPGA 23 SPl Flash PROM b BEIIZZ V7 4 F 2 b — 3 U S 4L,
DONE LED 73547 L %9, DONE LED i3, 12-3TRENTVWET,

Spartan-3E R 4—4 £ v k R—
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7 XILINX® %12 % : SPI & 1 7 )L Flash

ZDHDTH A2 DM

12-18 2, Spartan-3E A4 —4 ¥ v b R—F THHSNS SPI Flash > ¥ —7 = A ADZD
MOFEMZRL £T, IFLAEDT TV —va T, 2OA U H—T = A AT 12-1 13T A
VHE—T 2 A AD K ) ITHHMTT N, Spartan-3E A X — 4 F v b R—FN T, X ERhar T g
Fal—var A7 varyBnPR—FEZNTEY  Spartan-3E D DfORELHEHTE 2 L 51
o TWET,

STMicro M25P16
Spartan-3E FPGA SPI Serial Flash

mosicsl B! (Ta) |—SPLMOS! .
(T16) | VS2/A17  DIN/DO |(N10) |«—SPLMISO o
(U15)| VST/A18  CCLK |(U16) [—PI-SCK .
(Vi5) | vSo/A1l9 €SO B | (us) | —SPLSS B » 5
Jumper J11
2883
€N =@
(@) o O
o
Programming | . - —
Header y12 OO0 HE
1533523
? ”o e UG230_c15_17_030306

o
a
o)
12-18 : #0fhd SPIFlash 1> 2 —J A

RYZ2zI)LEHEFEINT=SPINR

a7 4Xal—YaryNETThE, SPPHash a7 4 FXalb—va vy BEUn7 7 r—v g
VTHATED LD ICARY £, K 12-18 1R T L 9IS, Spartan-3E A4 — 4 ¥ vk R—F T,
SPI N ZHEND SPI IS DRY 7 2T TR R LEFIRTWET, a7 4 Fal—a
#12 SPl Flash A=V 127 7 B2 T 5121, SPl NR EOIFNOFT AL 2% FPGA 77U r—3 3
VIRV T A AT NZTHMERH Y £, K 12-312, TOMDT NAADEBZHL LT 4 A
T—TNVEERL £9,

A THA DM
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ZOMDTH A > DR &0 XILINX®

% 12-3: SPINREDTFNARADT 4 RAIT—T L

B TARI—=TIVIZTBTINAR TAARI—T)LIE
DAC_CS DA =1 /3—% (DAC) 1
AMP_CS Furss<IN FYTS 1
AD_CONV AD = ,3—% (ADC) 0
SF_CEO StrataFlash /<5 L /L Flash PROM 1
FPGA_INIT_B Platform Flash PROM 1

Z Db SPI Flash #l#H{E5

M25P16 SPI Flash i2i&, HIFIATIENCE 9 225V £, 7277 47 Low OEXALLGEA
TI(W) &7 277 47 Low DR R m—/L R AJ] (HLD) ¢, £ICRERTT, L7V T v 7t
ZHEAL CHighic7 w7y FEhE7,

NYTUk €L %5+ EY VS[2:0]

SPl 27 4 X¥al—vay =R T, FPGA 12 VS[2:.0] &) 320 DOffizfitiL, &d
SPl HiAt L a2~ FERITT 502 REL £9, M25P16 Flash TiZ, VI 2:0]=<1:1:1> D & =i
FLWa~vr R =4 U ARBITFSNET, VI2:0] Bt SR 7 L 7w 74 H L C High
WCINT v 7 EN, 33V 20 9, FPGA D BPl 2> 7 4 ¥ a2l — g £—FK Tid, VY2:.0]
B3 Z LV NORFlash 7 RV A Z 40 A[19:17] &L CfEHE D DT, StrataFlash /37 L
Jb Flash PROM (2 b it SN TWET, SPl 27 4 XL — g %, VY20 voida—H—
IOvreibn, FPGAIXSPIFlash b a7 4 Falb—va I ThET 2, StrataFlash
PROM 2% 5ERICT 7 EATE T,

OxrxnTJoyy Jll
SPl =27 4¥al—¥ gy T—F Tk, CSOBEV%Z Low 7% —h$2%Z & T, SPl Flash
PR SN ET, Spartan-3E A ¥ —# v b R—FTIE,. CSOBE L FY vl Ty 7%
BREHL 9, 2OoVy N Tuy 7tk R—F LoD SPl Flash zotvLr 7 8 740
(SPI_ALT_CS JP11) IcBEICTX £F, 0L ICTH L, P v RORELERL, ~v &
JP12 (2B SPI Flash 128t d 2 = & ¢, 1Z02® SPl Flash XA A& T A T&F94, T 74/
FTHE, EH60V vy Ry Py R Try S ~o X JILIZFHASRTHET,

a5 L AyHS J12
103 =Y DX 12-15 IR ENTWB LI L, ~vF N2 TLITAG T VL)L 7Fal T L Ir—7
LML T, R—F Lo SPIFlash #7127 5 AL £,
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FIXILINX

% 12 & : SPI 2 1) 7JL Flash

TILF Nl —2 LA4FTIk

STMicroelectronics #:Tlix, M25Pxx SPl >~V 7 /v Flash 7 7 S V2, vV F Rulr— L AT
MEBAL CWET, Spartan-3E A ¥ —% F v b A—FiE, 16Mb T A RIEHERD 3 oD
N lr— BATT_RTCEYFR—FLET (K 12-19 2S5H), T 7 4 /L F TIL, A—FIZix 8V —
K@ 86 mmMLP Xy 7 — U BRI TWET, v F RNy r—Y LAT U MIER, 88
SOIC Ry r—YBLN16E Y SOIC Xy r—V %P R—FLFET, 82 SOIC & MLP Ry
=20 VIFEEBICHY TR, 16 ¥ SOIC Ry r—Y o' 1A FMIch Y £, =
ﬂi Ny =) 90° [HERL TWA ST, £/2, 16 B SOIC Xy & — /@ﬁﬁ{ﬁﬂ X, R—

FIZERINTWRWE Y R4 5T oOHh D ET, 26D L, 7r—MREIZL TBEE7,
< NTF Ry =T EVPR— T 5B, FERETT, T Ry =Y v%??b . ko
FERH O £,

o {K4EFE SPI Flash PROM & =448 SPI Flash PROM [ O #4723 vl B
TRTCONy r—2 T, EOEMED SPl Flash THEHTE S kb\i DIFTIEH Y A,
SPI Flash ®#4T751E1Z. AU > 7 2 FPGA O U EEBITHIEICH > TWET,

e FPGA OEMEEZBITTARE, 207 4Fa2l—>arPROM L AT 7 W B—EL T3
Spartan-3E FPGA @ FG320 Xv 77— 7w 77U > M %, XC3S500E, XC3S1200E, 5 K&
N XC3S1600E FPGA T34 A% B L TYHHR—F L 9, SPl Flash v /v F Ry r— 1
AT NEERATD L, ﬁﬁiﬁf%&:‘/74£€;v vz PROM & FEfRICFICHER T &
T, R—F o> FPGA (273 XD SPl Flash A€ U 3 #fi STV E4,

o EFEEL NNy r—VOMBEDYE

BT 2y =Y THEATERWERED SPI Flash 3% 235813, Ny r—Y RZ2 AV E
TIIEREEZ AR TE £,

JOA
a-ioH

o u

v
Pin 1:
Pin 1: I I I I 16-pin SOIC
8-pin SOIC ':
842':(1 MLP (Do not connect) 9] asm
° VCC
Q HOLD
GND
(Do not connect)
EI = OO0

U UG230_c15_18_030606

12-19 : STMicroelectronics & M25PXXx 72 7 S UDTILF v 5—S LA T+
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SRR

FIXILINX®

ESPERICE

77V r—ar J—k XAPP445 : Configuring Spartan-3E Xilinx FPGAs with SPI Flash
Memories

http://www.xilinx.co.jp/xInx/xweb/xil _publications display.jsp?category=
Application+Notes/FPGA +Featurest+and+Desi gn/Configuration& show=xapp445.pdf

XSPI SPIFlash 7w 75 5 2—7 4 V7 ¢

http://www.xilinx.co.jp/xInx/xweb/xil _publications display.jsp?category=
Application+Notes/FPGA +Featurest+and+Desi gn/Configuration& show=xapp445.pdf

PAVL IR RGN =TI TTA0 7 U—RfF&

http://www.Xilinx.co.jp/xInx/xebi z/productview.jsp?sGlobal NavPick=& category=-19314
Digilent #:8 JTAG3 v 7 7 A /r—7 /1

http://www.digilentinc.com/Products/Catal og.cfm?Nav1=Products& Nav2=Cables& Cat=Cable
STMicroelectronics #-44 M25P16 SPI <V 7/ Flash ¥ — % +— k
http://www.st.com/stonline/books/pdf/docs/10027. pdf

AN1579 : Compatibility between the SO8 Package and the MLP Package for the M25Pxx in
Your Application

http://www.st.com/stonline/products/literature/an/9540.pdf

RS-232 # /L 7= PicoBlaze SPl +' U 7V Hash 7 u /I~ (V7 7 L > A TH A V)
http://www.xilinX.co.jp/s3estarter

Spartan-3E A ¥ —4% ¥ v h A=K ETOV Y 7/ Hash DR (V7 7L A THA)
http://www.xilinX.co.jp/s3estarter

JTAG #fH L 7= Universal Scan SPl Flash 7' a7 A0 L —=7 © 5%
http://www.ricreations.com/JTA G-Software-Downl oads.htm

Spartan-3E R 4—4 £ v k R—
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http://www.st.com/stonline/products/literature/an/9540.pdf
http://www.xilinx.co.jp/s3estarter
http://www.xilinx.co.jp/s3estarter
http://www.ricreations.com/JTAG-Software-Downloads.htm
http://www.xilinx.co.jp

EXILINX® %12 % : SPI & 1 7 )L Flash
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S XILINX®

DDR SDRAM

¥ 13 &

Spartan-3E A % —4 %v k AR —F (2, Micron Technology #-# 16 ' b 5 —4% A ¥ —T = A
Z f+% 512 Mb (32M X 16) DDR SDRAM (MT46V32M16) 23 #5#is TV E 4 (X 13-1 % B18),
DDRSDRAM A v % —7 = A A B LT T, FPGA ® I/O v 7 3 icH S LTV ET, 1/0
N7 3B LV DDR SDRAM (Zi%, A—F® 5V &6 LTC3412 L ¥ oL — X TAR S vz
25V OFFRNIIE N E T, FPGA 15 X U'DDR SDRAM CT— %M S A & RELIX 1.25V

T, 25V L= BIEPUSEG AN L TAERS L ET,

5.0V
1 . 2.5V
LTC3412
% 1.25V
Spartan-3E FPGA Micron 512 Mb DDR SDRAM
See Table |[a—D=AS12:0> 0y L lal20]

VREF See Table |e—n 212202 pan— ol DQ15:0] VREF

VCCO_3 See Table SD_BA<1:0>  p\£A | BA[1:0] VDD
(c1)|—>D-RAS AM—~| RASH vDDQ
(Co)|—SD-CAS AM—=| CASH#
(D1) |—SD-WE AM—=| WE#
1) 50 ubH NMW— UQM MT46V32M16
(U2)|—SBLEDM _ paA—-llom  (32Mx16)
(G3) |[«—S2-UDAS A~ UDas
(L) |[«—SBLDAS  AaA .l iDas
(K4) |—SB-CS AN\ —| Ccs#
(k3) |—SD-CKE AN—=| CKE
4 |—SDCKN  Aan ol ok

(B9) GCLK9 U5) |—¢S2-CKP Aok

SD_CK_FB

M\

UG230_c13_01_022406

13-1: FPGA & Micron 512Mb DDR SDRAM @A 2 —J 24 R

Spartan-3E X #—#% ¥y k R—FK 2—H— HAF
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&7 XILINX® % 13 & : DDR SDRAM

DDR SDRAM @ A v % —7 = A4 AEHIL, T THRImINET,

Ef /a7 ¥ SD_CK P, FPGA OF V4L s uy 7 ~F—V v (DCM) Ihs#lc 7 7 &
ATELLEIHICTHED, HOARZ70DBI Y T 4 —FR Ay 7 ENET, 2 DR,
MicroBlaze OPB DDR = v + & —Z % {Ef 3 2 B8 42 T3, MicroBlaze OPB DDR SDRAM =
Y ho—F IPa7o@Ekit, EDK 8.1 & TWET (U5 <—Y 0 [EEER] 25M1),

DDR SDRAM &5k

# 13-11z, FPGA ¢ DDR SDRAM DO#ia~L £7,

% 13-1: FPGA & DDR SDRAM D ##5

DDR SDRAM FPGA @
HFTY DIEB4 EV&S HEhe

SD A12 P2 TRV ZAAS
SD_A11 N5
SD_A10 T2
SD A9 N4
SD A8 H2

o SD A7 H1

A

X SD_A6 H3

AN

. SD_A5 H4

- _
SD_A4 F4
SD A3 P1
SD A2 R2
SD Al R3
SD_AO T1

112 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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DDR SDRAM M #%#x

FIXILINX®

% 13-1: FPGA & DDR SDRAM Dk (i)

DDR SDRAM FPGA @
ATIY DIES2 EVES HRe
SD_DQ15 H5 T =2 NNl
SD_DQ14 H6
SD_DQ13 G5
SD_DQ12 G6
SD_DQ11 F2
SD_DQ10 F1
SD_DQ9 El
";\J SD_DQ8 E2
h SD_DQ7 M6
» SD_DQ6 M5
SD_DQ5 M4
SD_DQ4 M3
SD_DQ3 L4
SD_DQ2 L3
SD_DQ1 L1
SD_DQO L2
SD BA1l K6 N TRV AANT
SD_BAO K5
SD_RAS C1 o< RN AN
SD_CAS c2
SD_WE D1
SD_CK_N JA EEhrvay 7 A
SD_CK_P J5
"; SD_CKE K3 svay 7 AR—=T /N (T 77T 47 High)
i% SD_Cs K4 Fo 7T vV I NAN(T 7T 47 Low)
SD_UDM J1 T—H v AT (AL L OVFL)
SD_LDM J2
SD_UDQS G3 T—4 A bhua—7 (L8 LOTAL)
SD_LDQS L6
SD_CK_FB B9 FPGA @ i DCM ~® SDRAM 7 v v 7
74 —RKy 7 (—¥#o DDR SDRAM = >
fe—2 a7 THEM)
Spartan-3E R 4—% ¥y b R—F 2—H—HAFK www.xilinx.co.jp 113
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&7 XILINX® % 13 & : DDR SDRAM

O4—2 3 UHl$

FRELREY
13-2 12, DDRSDRAM 7 RL 2 > ® I/O ¥ E 0 4T & /O Bk Z5ET 5 UCF #il# % =

LET,

NET "SD_A<12>" LOC = "p2" | TOSTANDARD = SSTLZ_I ;

NET "SD_A<11>" LOC = "N&5" | TOSTANDARD = SSTLZ_I ;

NET "SD A<10>" LOC = "T2" | IOSTANDARD = SSTL2 I ;

NET "SD A<9>" LOC = "N4" | IOSTANDARD = SSTL2 I ;

NET "SD A<8>" LOC = "H2" | IOSTANDARD = SSTL2 I ;

NET "SD A<7>" LOC = "H1" | IOSTANDARD = SSTL2 I ;

NET "SD_A<6>" LOC = "H3" | TOSTANDARD = SSTLZ_I ;

NET "SD_A<5>" LOC = "H4" | TOSTANDARD = SSTLZ_I ;

NET "SD_A<4>" LOC = "F4n | TOSTANDARD = SSTLZ_I ;

NET "SD A<3>" LOC = "p1" | IOSTANDARD = SSTL2 I ;

NET "SD A<2>" LOC = "R2" | IOSTANDARD = SSTL2 I ;

NET "SD A<1>" LOC = "R3" | IOSTANDARD = SSTL2 I ;

NET "SD_A<O>" LOC = "T1" | TOSTANDARD = SSTLZ_I ;

13-2 : DDR SDRAM O7 KL AAAD O —3 3 i
— o
T—2 EY
13-3|2. DDRSDRAM F—# E>d 1/O B> %) 4T & /O ks & 57E+ 5 UCF Hli% 7 L
i@qo
NET "SD_DQ<15>" LOC = "HS5™" TOSTANDARD = SSTLZ_I ;

NET "SD DQ<14>" LOC = "H6"
NET "SD DQ<13>" LOC = "G5"
NET "SD DQ<12>" LOC = "Gé6"

IOSTANDARD = SSTL2 I ;
IOSTANDARD = SSTL2 I ;
IOSTANDARD = SSTL2 I ;

NET "SD DQ<11>" LOC = "F2" IOSTANDARD = SSTL2 I ;
NET "SD DQ<10>" LOC = "F1" IOSTANDARD = SSTL2 I ;
NET "SD DQ<9>" [LOC = "EL1" IOSTANDARD = SSTL2 I ;

NET "SD DQ<7>" LOC = "Mé6" IOSTANDARD = SSTL2 I ;

|
|
|
|
|
|
|
NET "SD DQ<8>" LOC = "E2" | TOSTANDARD = SSTL2 T ;
|
NET "SD DQ<6>" LOC = "M5" | TOSTANDARD = SSTL2 T ;
|
|
|
|
|
|

NET "SD DQ<5>" LOC = "M4" IOSTANDARD = SSTL2 I ;
NET "SD DQ<4>" LOC = "M3" IOSTANDARD = SSTL2 I ;
NET "SD DQ<3>" LOC = "L4" IOSTANDARD = SSTL2 I ;
NET "SD DQ<2>" LOC = "L3" IOSTANDARD = SSTL2 I ;
NET "SD DQ<1>" [LOC = "L1" IOSTANDARD = SSTL2 I ;
NET "SD DQ<0>" LOC = "L2" IOSTANDARD = SSTL2 I ;

13-3: DDR SDRAM @7 —4% 1/0 ®R‘/r—< 3 Ul
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SRR

FIXILINX®

HEE >

13-412 . DDR SDRAM #illfffie" > » 1/O &' E1v 2 TL /O Bk z T 25 UCFHlFIZ =L £,

NET "SD BA<O0>" LOC = "K5" | IOSTANDARD = SSTL2 I ;
NET "SD BA<1l>" LOC = "Ke" | IOSTANDARD = SSTL2 I ;
NET "SD_CAS" LOC = "Cc2" | IOSTANDARD = SSTL2 I ;
NET "SD_CK N" LOC = "J4" | IOSTANDARD = SSTL2 I ;
NET "SD _CK P" LOC = "J5" | IOSTANDARD = SSTL2 I ;
NET "SD CKE" LOC = "K3" | IOSTANDARD = SSTL2 I ;
NET "SD Cs" LOC = "K4" | IOSTANDARD = SSTL2 I ;
NET "SD_LDM" LOC = "g2" | IOSTANDARD = SSTL2 I ;
NET "SD_LDQS" LOC = "Le" | IOSTANDARD = SSTL2 I ;
NET "SD RAS" LOC = "C1" | IOSTANDARD = SSTL2 I ;
NET "SD_UDM" LOC = "J1" | IOSTANDARD = SSTL2 I ;
NET "SD_UDQS" LOC = "G3" | IOSTANDARD = SSTL2 I ;
NET "SD_WE" LOC = "D1" | IOSTANDARD = SSTL2 I ;
# Path to allow connection to top DCM connection
NET "SD_CK FB" LOC = "B9" | IOSTANDARD = LVCMOS33 ;

13-4 : DDR SDRAM M #IfIE vy —2 3 V9

FPGA ® VREF E >

/1O 27 30550 VREF B NISBEEANEHATHY WHNO L L THEHAT A LIFTE
FHA, K135, ThbDE s 2H AT 5HKARL £,

ESPERIE

# Prohibit VREF pins
CONFIG PROHIBIT = D2;
CONFIG PROHIBIT = G4;
CONFIG PROHIBIT = J6;
CONFIG PROHIBIT = L5;
CONFIG PROHIBIT = R4;

13-5: VREF EV & ERAZIEICT 5H18

PAV 7 ATy KB%EF > b (EDK)
http://www.xilinx.co.jp/ise/’embedded _design _prod/platform_studio.htm

MT46V32M16 (32M x 16) DDR SDRAM &7 —# v — |k
http://downl oad.micron.com/pdf/datasheets/dram/ddr/512M BDDRx4x8x16.pdf

MicroBlaze OPB # 7'\ 5 —% L — I (DDR) SDRAM = k e —% (v2.00b)
http://www.xilinx.co.jp/bvdocs/ipcenter/data_sheet/opb _ddr.pdf

Spartan-3E R 4—4 £ v k R—
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&7 XILINX® % 13 & : DDR SDRAM
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& XILINX°
Fl14E

10/100 41 —HY 3wy L 1
AR —T 4R

Spartan-3E A ¥ —# ¥ v b A—K |21, Standard Microsystems -84 LAN83C185 10/100 - —
Fy b EL A% (PHY) A v % —T = A4 A& RI5a 37 & BEHI L TnE 7 (X 14-1 %2 ),
FPGA IZA TV A FENTWDH A —H¥ x> F MAC (MediaAccess Controller) & 2T %
LA =YXy N Ry MU= ~OERNATRRICR D £T, TRTOXA I TE, AR —
R o 25MHz KA L —Z 2 L vl S fvE,

RJ-45 Ethernet Connector (J19)

SMSC LAN83C185 10/100 Ethernet PHY

25 MHz Crystal
14-1:10/100 41 —¥ 3w kb PHY £ RJ-45 a4V %

UG230_c14_01_022706
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$7XILINX®

F£14E:10/100 1 =4y hPEL AV A F2—T (4R

A4 —4Hxv b PHY DSk

FPGA & LAN83C185 1 —#x v b PHY o#kicix, 14 MIl (Medialndependent Interface) %
EALET (M 14-22BH), (24 —7 = A AMEEOHM L&, LT 5 FPGA OV v HFHE, £
14-1 1 Z5R L E£95,

Spartan-3E FPGA

SMSC LAN83C185
10/100 Ethernet PHY

E_TXD<3:0>

See Table | TXD[3:0]
(15| ETXEN TX_EN
(R4) | E-TXD<4> TXD4/TX_ER
(7) |-_E_TX CLK X CLK
See Table [——02 | pypy3:q) - A5
(v2) |-_E_RX DV RX_DV
(U14) |«—E=PXD<4> RXD4/RX_ER
(v3)|-__E_RX CLK RX_CLK
(U13) EZ':: CRS ——L.:. 25.000 MHz
(U6) = COL
(o) |___E_MDC MDGC
(Us) |-__E_MDIO MDIO

UG230_c14_02_022706

14-2: Ml AL FPGA &4 —H*v ;b PHY O

# 14-1 : FPGA & LAN83C185 /1 —H v k PHY Dk

FPGA @
BeE EVES HeEE
E_TXD<4> R6 F—4 % PHY 1215 L 9, E_TXD<4> 13, MIl Oi%fE=
E_TXD<3> T5 7T HRLET
E TXD<2> R5
E TXD<1> T15
E_TXD<0> R11
E_ TX_EN P15 AF A F—T L,
E TX_CLK T7 7 vy 7 %%EL £4, 100Base-TX £— K Tid 25MHz,
10Base-T &— I} Ti% 25MHz T,
118 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K
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A—HFy k PHY O#E

$XILINX

% 14-1: FPGA & LAN83C185 4 —# v k PHY Ot (i)

FPGA @

E54 EVES HaE
E_RXD<4> ul4 PHY 2267 — 2 %25 L £7°,
E_RXD<3> V14
E_RXD<2> ull
E_RXD<1> Tl
E_RXD<0> V8
E_RX_DV V2 T ENETEZELET,

E_ RX_CLK V3 Juay 7 %% L $7, 100Base-TX &— K Tix 25MHz,
10Base-T =— I Tl 26MHz T3,

E_CRS u13 FYUT X

E_COL U6 MII B8R

E_MDC P9 YT vy s
E MDIO U5 HIEF — 2 A

Spartan-3E X #—#% ¥y k R—FK 2—H— HAF
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EXILINX® % 14 F:10/100 1 —H* v FMEBL AV 1V 8—T (R

MicroBlaze 1 —4% 3%y~ IP 37

A —% x> b PHY &, EIZ MicroBlaze 7 7 U r— 2 » TlEHT % 0T, EDK ¢ Base System
Builder ®—#5& L TA—HY x> b MACHEENTHET, ZHIZET7 L =T 3 & Lite 3 —
Tarnby, ELEHICHFHMERASH Y 7 (K 14-3 #&H), A —H*rv FMACLite=> F r—
T a7 ik, EREND FPGA VY —AN T N=U g0 1047, BliAA, T —Hix
%, R A EMELELANWT T =g L T ET,

g Base System Builder - Configure Additional I0 Interfaces

The following external memorny and [0 devices were found on your board:
#ilins Spartan-3E Starter Board B evizion C

Pleasze zelect the 10 devices which vou would like to use:

|0 devices

v DDR_SDRAM_TEMx1E

Data Sheet
Peiipheral | OPE DDA | Note
[v Ethemnet_taC

Data Sheet
Peripheral: | OFE ETHERMET ﬂ El Mite

{0FE ETHERMET
D44 Pred OPB ETHERMETLITE

&+ Mo Db

UG230_c14_03_022706

14-3: Spartan-3E X 2—% ¥y b F—FAOA—H 2y MACIP 27

A—=%Fy F MAC 27 Tld, N7 4+ —~ o REF T2 T 72D T Y A K &2 BRET 2 4203
HYEF, FEMIE. OPB A1 —% %y h MACOT—X# L — b E2SHRL TEIW, OPB X207
w7y 7 ST, A —3 % > b &2 100Mbps TEIES 5 5613 65MHz LI E, 10Mbps TEi{ES &
L% 61E 65MHz DL EIZT 2 LERH Y £7,

A—H %y h MAC 27O/ —R 7 = 7ElRIL, >V 2> BT 8 BEMEIMEL 9, EFEZ D
HEASNAEASIE. ROFAV L 7 AOWeb A MZT 7 EAXALTLEE W,

http://www.xilinx.co.jp/ipcenter/processor_central/processor ip/10-100emac/10-
100emac_order_register.htm
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UCF a7 —% a U #ilf

FIXILINX®

UCF o4 —< 3 U #I#Y

14-4 1z, 10/100 A —H% %> K PHY A v 2 —7 A4 ZD /O ¥ EH YT L /O ik riaET
% UCF iz L £,

ESPERIE

NET "E_COL" LOC = "U6" | IOSTANDARD = LVCMOS33 ;
NET "E CRS" LOC = "Ul3" | IOSTANDARD = LVCMOS33 ;
NET "E_MDC" LOC = "P9" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "E MDIO" LOC = "US" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "E RX CLK" LOC = "V3" | IOSTANDARD = LVCMOS33 ;
NET "E_RX DV" LOC = "V2" | IOSTANDARD = LVCMOS33 ;
NET "E RXD<0>" LOC = "V8" | IOSTANDARD = LVCMOS33 ;
NET "E RXD<1>" LOC = "T11" | IOSTANDARD = LVCMOS33 ;
NET "E_RXD<2>" LOC = "Ull" | IOSTANDARD = LVCMOS33 ;
NET "E RXD<3>" LOC = "V14" | IOSTANDARD = LVCMOS33 ;
NET "E RXD<4>" LOC = "Ul4" | IOSTANDARD = LVCMOS33 ;
NET "E_TX CLK" LOC = "T7" | IOSTANDARD = LVCMOS33 ;
NET "E_TX EN" LOC = "P15" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "E_TXD<0>" LOC = "R11" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "E TXD<1>" LOC = "T15" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "E_TXD<2>" LOC = "R5" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "E_TXD<3>" LOC = "T5" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
NET "E TXD<4>" LOC = "R6" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

X 14-4 :10/100 41 —H %y b PHY 124 —=0 x4 2007 —2 3 Ul

Standard Microsystems #:4 SMSC LAN83C185 10/100 A —#% %> k PHY
http://www.smsc.com/main/catal og/lan83c185.html

PAY 72 0PB A —% %>k MAC (MediaAccess Controller)
http://www.xilinx.co.jp/bvdocs/ipcenter/data_sheet/opb_ethernet.pdf

o FAYL 7 ROPBA—HFv |k LiteMAC (MediaAccess Controller)

A—H%xv bk LiteMAC =z bu—F a7 Tk, EHEND FPGA U Y —ART L N—=T g
YRV DIRL B IAS, T — FERE, MR Y A EREELIRWT T ) r—a il
WL TWET,

http://www.xilinx.co.jp/bvdocs/ipcenter/data_sheet/opb_ethernetlite.pdf

e EDKB8liwo~v==7/
http://www.xilinx.co.jp/ise/embedded/edk docs.htm
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& XILINX°
F15%

T g ey R

Spartan-3E A ¥ —# ¥ v b R—K T AT R —F Oz R —3x b ICHBICERTE 2 L5 | &

FSFERPEFET RXT ZREENTHE T, A—F 2, RO O i~y ¥R EENFET (K 15-1

Z M),

o brEEMEHRIOEY =yY axrsH (I5{EETO LVDSI/O Z&BT B LU 2ED AT
DIHDT % Gte 43 o FPGA == —H#— /0 &)

e DBV RN T =TI EY 2 —/LEE

o Agilent t:8 &7 1% Tektronix iz x 7 XL X T u—THOZ 7 7 Ry K

Jumper JP9, /O Bank 0 Voltage :
Default is 3.3V, set to 2.5V for differential 1/0 +

Hirose 100-pin FX2 Connector, J3
43 1/0 connections, high-performance

3 XILINX

B CSPARTA -3¢ | o

e T L T R TR

J1 6-pin Accessory Header

J2 6-pin Accessory Header

J6 Probe Landing Pads
Connectorless logic analyzer probes

J4 6-pin Accessory Header UG230_c12_01_030606

B 15-1: sk~ v &

EO+E#HRE 100 EY FX2 Ty2 ax4o 4 (J3)

100y =y Y 3 X7 21F, R—F OALCERESNCOET (151 2 588), 20337 2,
b o B FX2-100P-1.27DS ~ v & (L27Tmm £ v F) TF, ZO~==27 L TiE, Z0=%
U 5% FX2 2 %7 8 EIROET,

15-2 1R T X9 I FPGA @ 43 D 1/O v s FX2 2SN TnWET, 520 <
TN, [FEEEZFEER R /O v T9, FX2_IP<38:35> 15 L O FX2_IP<40> » 5 >®
B, ANDHDOE L TT, ThHb DBV iE, £ 151 THEHBRETRENTEY . FX2 2 5E#h 7
HZEITEERAN, BREZETLHZLITTEET,
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FTISE  #HEIRT A

Hirose 100-pin Expansion

Spartan-3E FPGA Connector (J3)

(See Table) |e——2=tO=381> | o6 Table)
(See Table) |e—m2mt=3835> 1 o oc Table)
©3) FX210<39> |\ 0
c15) FX2 1P<d0> |\ o
E10) FX2 CLKIN | o 40
(D10) [« FX2CLKOUT |\
09) FX2 CLKIO | 540
Bank 0 Supply
(JP9)
25V [ 3.3V

5.0V —»
GND —~

UG230_c12_02_022406
15-2: E O E##E 100 Y Ty ax949~0 FPGA Digks

S3ODEENR—RKEFX2ax7 20 r7ay 7EERICTFRHENTHETR, Zhbik /oy
IZEERE ST ET,

ARY I~DOERMEE

Spartan-3E A ¥ —# ¥ v b R—FiEk, FX2 a5/ ¥ B LS N TV R—FIZH LT, 25
DEPRD LB 2L £5 (K 15-2 25 M), 5.0V OEIRIT, #EEENTWHR—K LD BV B
Dy ERFEEL R 2L — FICENEBBL T,

H o L o0&ERIL, FPGA @ I/O "7 0 LRIUEBEEMHEL £, FX2 a7 2 s nd
FTRTOFPGA IO X, N7 012H v Ed, 7741 F T 107 012 3.3V s s
FITNB, Vx N IP BT S L 25V ICER TE £, ZEELEYE (] . RSDS, LVDS) 72 &
D—FD FPGA /O FEHETIZ, 2.5V OHABFESLETT,

AR ZTEBEFEYR—FT2IUIFX2ax7 2D B A FDIFEAEDE % GND (28
feL E9

ARV 2DE VEE & FPGA Mk

#15-11c. FX2 a7 2D U FiE L FPGA v°'r OfkiZ R L £, FX2 =27 % |21% 50 fE D
Bt a Roax 7 AN 25H Y, TORICEGATREINTWVET,

72, 8O LED, 350607 7tH Y ~vx (I, R, W), BLOIRIZFL R F Ry
7~y & () ~DIEFEH D £ 15-1IRL 7,
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EOwEHE 100 EY FX2 Ty ax4 4 (I3)

SXILINX°

£ 15-1: FX2 a9 2D E VEE & FPGA O#fi (I3)

HEINDAY T &R FX2 ax4 4
FPGAE> | LED | J1 | J2 | JP4| J6 | A(L) | B(F) |[FPGAEY =P
1 1 SHIELD
2 2 GND GND
TMS B 3 3 TDO_XC2C
JTSEL 4 4 TCK_B
TDO_FX2 5 5
FX2_ 01 B4 TS TS 6 6
FX2_102 A4 IS . 7 7
FX2_103 D5 . IS 8 8
FX2_|04 C5 IS . 9 9
FX2_I105 A6 TS . 10 10
FX2_106 B6 . . 11 11
FX2_107 E7 . IS 12 12
FX2_ 108 F7 . . 13 13
FX2_109 D7 o o 14 14
FX2 1010 c7 o | o 15 15
FX2 1011 F8 o o 16 16
FX2_|012 E8 o o 17 17
FX2_1013 F9 LD7 . 18 18
FX2 1014 E9 LD6 . 19 19
FX2 1015 D11 LD5 . 20 20
FX2_1016 c11 LD4 . 21 21
FX2_|017 F11 LD3 . 22 22
FX2 1018 E1l LD2 IS 23 23
FX2_1019 E12 LD1 24 24
FX2_1020 F12 LDO 25 25
FX2_ 1021 A13 26 26
FX2 1022 B13 27 27
FX2 1023 Al4 28 28
FX2_1024 B14 29 29
FX2_1025 Cl4 30 30
FX2 1026 D14 31 31
FX2 1027 A16 32 32
FX2_1028 B16 33 33
FX2_1029 E13 34 34
FX2_1030 c4 35 35

Spartan-3E 2 4—#4 v b A—F 2—H— HAFK
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&7 XILINX® %158 R F Y 4

x 15-1:FX2 2V 2DEVEE L FPGA O## (I3) (&)

HEINDA S FX2 a%4 4
EE4% FPGAE> | LED | J1 | J2 | JP4| J6 | A(L) | B(F) |[FPGAEY ES4
FX2_1031 B11 36 36 D D
FX2_1032 All 37 37 D D
FX2_1033 A8 38 38 D D
FX2_1034 G9 39 39 D »
FX2_1P35 D12 40 40 D »
FX2_1P36 c12 41 41 D D
FX2_IP37 A15 42 42 D D
FX2_1P38 B15 43 43 D »
FX2_1039 c3 a4 44 D »
FX2_1P40 C15 45 45 D D
GND GND 46 46 E10 FX2_CLKIN
D10 47 47 D D
GND GND 48 48 D9 FX2_CLKIO
49 49
50 50 SHIELD

BEifitDHcHR—F
Spartan-3E % ¥ — 4 % b K—F 0 FX2 357 ¥ L E#HEO B 5K —F 1, Ko EH0 TT,

+ Digilent #:# VDECL &' 54 5 =1 — 4 R—F
http://www.digilentinc.com/Products/Detail.cfm?Prod=VDEC1

L7 AR5 a9 R0OES:

Spartan-3E A % —# % v b RA—F TiE, b o wEAE FX2-100P-1.27DS ~ v & =2 % 7 & )Ml
HEnEd, 2o~y AT, R—F Loaxs g/ vuayxrF =70 axs 20, A
WrEoH D 100 LT X IV ax s ek TEET,

=& 1/0

# 152 1R T LT, FX2ax 7 ¥ (~v 4 I3) Tix, LVDS £7212 RSDSI/O #ikg = H L T,
I5EETOEIIIO RT L 2ODATIOHDOXT R HR—rENET, TXTH /O X7 TiE,
Spartan-3E O —4 > — MR L 912, ZEBAT#ESE (DIFF_TERM) 23—k &g d., L
7k RTINE, ARSI A T a v DT T4 RNy R b Y £,

IND DREFIL BEED/NRT 4 =< ACEREI LD L S v — A TRBS v an
DT THEDY FHAN, AFXa —% F/PRICMAD 72O L —2AOEZHFIERT 278> T
F9,
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EOwEHE 100 EY FX2 Ty ax4 4 (I3)

FIXILINX®

x&15-2: EH IO RT

EFRT E54 FPGAE>| FPGAE 4 A DIFF_TERM SHEBIE N
1 FX2_101 B4 I0_L24N 0O 1/10 HY
FX2_102 A4 10_L24P 0 1/0 HY
5 FX2_103 D5 I0_L23N_0 1/0 HY
FX2_ 104 C5 I0_L23P 0 1/0 HY
3 FX2_105 A6 IO_L20N_O 1/10 HY
FX2_106 B6 I0_L20P 0 1/0 HY
4 FX2_107 E7 IO_LI9N O 1/0 HY
FX2_108 F7 I0_L19P 0 1/0 HY
c FX2_109 D7 IO_L18N_O 1/0 HY
FX2_1010 c7 I0_L18P 0 1/10 HY
5 FX2_1011 F8 IO_L17N_O 1/0 HY
FX2_1012 ES8 I0_L17P 0 1/0 HY
. FX2_1013 F9 IP_L15N_O 1/0 HU
FX2_1014 E9 IP L15P O 1/10 HY
8 FX2_1015 D11 IP_LOSON_O /0 HY
FX2_1016 C11 IP_LO9P_ O 1/10 HY
FX2_ 1017 F11 IO_LO8N_O 1/10 HY
9 R202
FX2_1018 E1l 10_LO8P_0 1/10 HY
FX2_ 1019 E12 IO_LO6N_O 1/10 HY
10 R203
FX2_1020 F12 10_LO6P_0 1/10 HY
FX2 1021 Al13 10_LO5P_0 1/10 HU
11 — - — R204
FX2_1022 B13 IO_LOS5N_O 1/10 HY
FX2 1023 Al4 10 LO4N O 1/10 HU
12 - - - R205
FX2_1024 B14 10_LO4P_0 1/0 HY
FX2 1025 Cl4 1I0_LO3N_O 1/10 HY
13 — — — R206
FX2_1026 D14 I0_LO3P_ 0 1/10 HY
FX2_1027 A16 IO_LOIN_O 1/10 HY
14 R207
FX2_1028 B16 I0_LO1P O 1/10 HY
FX2_IP35 D12 IP_LO7N_O
15 - — - A R208
FX2_IP36 C12 IP_LO7P_O A
FX2_1P37 A15 IP_LO2N_0
16 - — - ) R209
FX2_1P38 B15 IP_LO2P_ O AN
I0_L1IN O/
FX2_CLKIN E10 GCLK5 1/10 HU
o IO _L11P O/ R210
FX2_CLKOUT D10 (ECLKZ 1/0 HY
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EZBMANDEA

LVDS B X O RSDS Z#h A HiCiE, AP ALE T, 2T, 2 205 ERHY £4, 1o
HoBETIE, K15-3airwt XL 91, *Bf"‘iﬁ‘ﬁ?ﬁ#%ﬁﬁﬁbiﬁ‘ AR—FIziZ, 100Q DA
WA T T 47 Ry RRSY 4, G En T EFA, £ 15212V A FETH
LRI, VAT AT )= ORENTVET, T T 407 RNy R, R—Fo L
T, FPGA & FX2 227 ZOMICH v £4, A —FIFRHUIE ENTOHARVO T, A S~
715 B LW16 AT 2561, IMNBKRESLETT,

2 5HDHFIETIX, K 15-3b 237 k5 12, Spartan-3E OHERETH 5 A F v 7 Ed &L L
i?‘o Z Of&AE T2 TR, 28 /O 15512 DIFF_TERM B4 R EL £9, &E8) /0y

T, K9 120Q O NERKEIRIRITE RO BEREZ R TR A EENTWE T, Ao Fy 7 EBK G
l;’c\ /O <7 TOHREMFHET AT DH DT (158K VV16) TIXHATE /A (£ 15-2% B ),

Pads for 100Q Differential termination
f surface-mount resistor r (~120Q)
PAD PAD
LxxN_0 !Zl LxxN_0
Signal Signal
LxxP_0 ’Z} LxxP_0

a) External 100Q termination resistor  b) On-chip differential termination

UG230_c12_03_022406
15-3 : EBANKIHTE

15-4 B LU 15-5 12, A—F O LB L O FBICH D EZBATKEERILO T T 17 Ry K
DALEZRL £, FAEBARTICEEMNT b TW UL, £ 152 1TRSNTHET,

woT
e -\.

XXILIN

www.xilinx.con

IC1

Ci7

entinc.com
ht 2086

UG230_c12_04_022406

B 15-4 : R— R OLBDIZH 5L X 2 DHMHE
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O BHHE 100 £ FX2 Ty a5 4 (I9) SUXILINX®

cte4 109
cies 118
Cos c111
ciez [ [CF112
cles[J CF113

ct4

UG230_c12_05_022406

15-5: R—FDTFTBIZH HBIHL O X FDAE

EBHIDEA

EENANGE BT, BEOEBEEIILEDL D A, LVDS B L RSDS 0EEH 15512, 110
N7 01225V OEFRBLETT, R—FTiX, N7 01233V F/213 25V 2l cx 7,
123 =YD 15-1 Tix. ¥ v o3 IPQ OBFIAFRWINE T REN TV ET,

FX2 ax 7 ZICEBH 2T 25613, v/ IP9 & 25V ITREL TSV, Yy )
PIEL KBRES N TWRTIUE, HANFEL SV DY 925, FEEoL VridftikamzL

A,
PAD
& LxxN_0
Signal ¢ LxxP_0
UG230_c12_06_022406
15-6 : Z8)HH
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UCF B4 —> 3 Ul

15-7 12, T R_RTOHEw Ty 7 R HOHBMMEHI N THWDLHEAIZ, FX2o llov &
/O ik Z e Ed 5 UCFHIHIZRL £9, 2O D~y X e, 132 X—Y DX 15-11 1R T X
I, 6V TRV Ao itFINET,

# ==== FX2 Connector (FX2) ====

NET "FX2_ CLKIN" LOC = "E10" | IOSTANDARD = LVCMOS33 ;

NET "FX2_ CLKIO" LOC = "D9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2_ CLKOUT" LOC = "D10" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
# These four connections are shared with the J1 6-pin accessory header

NET "FX2 IO<1>" LOC = "B4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IO<2>" LOC = "A4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IO<3>" LOC = "D5" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IO<4>" LOC = "C5" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
# These four connections are shared with the J2 6-pin accessory header

NET "FX2_ IO<5>" LOC = "A6" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IO<é6>" LOC = "Be" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IO<7>" LOC = "E7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_TIO<8>" LOC = "F7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

# These four connections are shared with the J4 6-pin accessory header

NET "FX2 IO<9>" LOC = "D7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2_ IO<10>" LOC = "C7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2_ IO<11l>" LOC = "F8" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<12>" LOC = "E8" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

# The discrete LEDs are shared with the following 8 FX2 connections

4NET "FX2 I0<13>" LOC = "F9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
4NET "FX2 IO<14>" LOC = "E9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
4NET "FX2 I0<15>" LOC = "D11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
4NET "FX2 I0<16>" LOC = "C11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
4NET "FX2 IO<17>" LOC = "F11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
4NET "FX2 I0<18>" LOC = "E11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
4NET "FX2 I0<19>" LOC = "E12" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
4NET "FX2 I0<20>" LOC = "F12" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<21>" LOC = "A13" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<22>" LOC = "B13" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<23>" LOC = "Al4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<24>" LOC = "B14" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<25>" LOC = "C14" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<26>" LOC = "D14" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<27>" LOC = "A16" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<28>" LOC = "B16" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<29>" LOC = "E13" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<30>" LOC = "C4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<31>" LOC = "B11l" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<32>" LOC = "All" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<33>" LOC = "A8" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<34>" LOC = "G9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IP<35>" LOC = "D12" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IP<36>" LOC = "C12" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IP<37>" LOC = "A15" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IP<38>" LOC = "B15" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 I0<39>" LOC = "C3" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
NET "FX2 IP<40>" LOC = "C15" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
B 15-7: 7€YY AvFoasr— 3 UHIEOH]
130 www.xilinx.co.jp Spartan-3E R 4—4% ¥y b R—F 2—H—HA K

UG230 (v1.0) 2006 £ 3 A 9 B


http://www.xilinx.co.jp

LY Fou AvS $7XILNX®

6EY 7OV AYH

6y 77V ANy X TIE, S EIE42 Digilent f#HONRY T =T FY a2 —)L (134 =T D
(B 28M) 2 AL CIHO AL ¥ —T7 o A AR FHICHECTX E3, 6L ~y X ON#E
1%, 123 X=X 15-1 IR EINTWET,

~AyAJ1

~v & JLIT, 15-8 I RTLHIC, A—FDOHERIZHD, LOBEY ax/ 2T, 2O~y
T AARO 690" Y7y hEMFEAL 3, 450 FPGA B2 3~y & J1 ® FX2_10<4:1>
W SN TOWET, 2NHD 4-5DEEIE, FX2 ax s 2 LiEENET, NV 7y MDA
o7 7'8d U A—RIZE, —BTOE U5 3.3V OERERMEG S ET,

Spartan-3E FPGA J1
(B4) FX2 101

FX2_102

(A4)
(DS)
(C5)

FX2_103
FX2_104

GND —*
3.3V —

_ | Imninn

UG230_c12_07_022406

15-8 :J1 7 VY% ANy ~D FPGA Dkt

ANy A J2

~y 2 R1F KSR RS, R—FOALICH D, TOBE Y IaX7 2 TT, 2O~y H
T ARAMO 690" Y7y hEFHLET, 420 FPGA Ui~y & 2 O FX2_10<8:5>
IR SN TWET, 26D 4 250FFIE, FX2axr L ahEd, 2 V7 MY £
JenT 7t ) R—FiZiE, —F For s 33V oERERMMEE S ET,

Spartan-3E FPGA J2
(A6) FX2_105

FX2_l106

(B6)
(E7)
(F7) L. FX2_108

FX2_l07

GND —
3.3V

T TR

UG230_c12_08_022406

15-9: 02 7V tH Y ANy ~D FPGA Dkt
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&7 XILINX® %158 R F Y 4

Ny & J4
o A, 1510 1SR Tk 912, o # Il OF S EERICEIE S LTV ET, 20~y ¥ T,
0LAYFDAT A2 BV THRSNEBE Y ~y ¥ &L £, 450 FPGA £ v iy ¥ 1
D FX2_10<12:9> B S LTV ET, Shb0 4 00(EHE, FX2 2% 27 & L RFSET, M
Yoy MCBRD T BT 22 ) K RIciE, —F FOE v b 33V OERBHG ShET,

Spartan-3E FPGA J4
(D7) FX2_109 D

(C7) FX2_1010 l:l

(F8) FX2_1011 EI

(E8) FX2_1012 l:l

ano —+l

3.3v —+-ll

UG230_c12_09_022406

15-10: J4A 7V &9 Ny Z~AD FPGA Dk

UCF O/ —< 3 Ul

15-1102, 778Y Y ~yFo /0O EY B TE /O HkEEET 5 UCFHIMEZRL £9,
B DO~y R, 130 X—Y DO 15-7IR”T L2, FX2 ax s 2 LEFENET,

# ==== 6-pin header Jl ====

# These four connections are shared with the FX2 connector

#NET "J1l<O0>" LOC = "B4™" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "Jl<1>" ©LOC = "A4™" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "Jl<2>" LOC = "D5" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "J1l<3>" LOC = "C5" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
# ==== 6-pin header J2 ====

# These four connections are shared with the FX2 connector

#NET "J2<0>" LOC = "Aé" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "J2<1>" ©LOC = "Bé" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "J2<2>" LOC = "E7" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "J2<3>" LOC = "F7" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
# ==== 6-pin header J4 ====

# These four connections are shared with the FX2 connector

#NET "J4<0>" LOC = "D7" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "J4<1>" LOC = "C7" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "J4<2>" LOC = "F8" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;
#NET "J4<3>" LOC = "E8" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 6 ;

15-11: 7o &H) AySdoasr— 3 UHIH oA
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ARTELR FNRYY R—k SUT 424 189 K (J6)

FIXILINX®

ORI RALR TN YT R—k SoF74025 /18y K (J6)
ARTBEVATNRy T R—rDTT 407 Ny RiE, ~v¥ B &L TiaEhEd (123 2—
YD 15-1 #FR), R—F R a x 7 23, ax 7 2L A Fu—7 (Adilent t#Eo b
DY RaT Y I THFIAT~DA L H—T oA ALV ET, ZOT Ny 7 K—hrEEiL, ¥
AV 7 A ChipScopePro ¥ 7 b v = 7 T Adilent 0% A F 3 v 7 T u—T #ERT 585460
AT 2577006 O TT R, FPGA Editor D7 v —7 o~ R ZHHL T, Adlent #L# & 7= 1%
Tektronix D7 v -7 H 5 Th, ChipScopePro ¥ 7 F v = 772 L CHATE £,
ChipScope Pro, 7 m—7 | 5 L O'a 3 7 Z OFMIL, 134 ~— T O TR # ] 2S5 L T E &V,

#1532, a X7 X O UEEERLET, 2R XITEREINTWS O 18 @ FPGA > ®
BT, ZTOMD IR s & Ny RIFERESNLTOEEAL, 20 18HD FPGA B34 T, FX2 =2
72 (RB)yBLO6rr o778V A—F axsx (1, R, W) tEFINET, 2nHoE
UREDEHICHEFEINDEIE, 125 —YDFE 151 2B L T E SV,

£ 15-3: ARV ELR TNvY R—k VT4 Ry K (J6)

aRrYELR
B4 FPGA E > P AV FPGA E > BS54
FX2_101 B4 Al Bl D D
FX2_102 A4 A2 B2 D5 FX2_103
D D A3 B3 C5 FX2_ 104
FX2_105 A6 A4 B4 D D
FX2_106 B6 A5 B5 E7 FX2_107
D D A6 B6 F7 FX2_108
FX2_109 D7 A7 B7 D D
FX2_1010 c7 A8 B8 F8 FX2_1011
D D A9 B9 E8 FX2_1012
FX2_1013 F9 A10 B10 D D
FX2_1014 E9 All B11 D11 FX2_1015
D D Al12 B12 c11 FX2_1016
FX2_1017 F11 Al13 B13 (€1\[D) GND
FX2_1018 Ell Al4 B14
A15 B15
A16 B16
Al7 B17
A18 B18
A19 B19
A20 B20
A2l B21
A22 B22
A23 B23
A24 B24
A25 B25
A26 B26
A27 B27
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FIXILINX

FTISE  #HEIRT A

ESPERICE

| =lh=gecact s TSR A
http://www.hirose.co.jp/

FX22 V=X ax7 207 —%v—h
http://www.hirose.co.jp/catalogj_hp/j57220088.pdf

Digilent #:8~<Y) 7 =L £V 2 —/1

http://www.digilentinc.com/Products/Catal og.cfm?Nav1=Products& Nav2=Peripheral & Cat=
Peripheral

¥ A U7 2 ChipScope Pro

http://www.xilinx.co.jp/ise/optional_prod/cspro.htm

Agilent #:#. B4655A n v 7 T I AV HFPGA ¥ 4+ v 7 7u—7
http://www.home.agilent.com/U Seng/nav/-536898189.536883660/pd.html ?cmpi d=92641

Agilent #1:#4 5404A/6A Pro> ) —X Y7 F v F ax s ¥
http://www.home.agilent.com/cgi-bin/pub/agilent/Product/cp_Product.jsp?NAV D=
-536898227.0.00

Tektronix #L:5 PEOXX 7' 11— £ 2— /L (D-Max 47 % i 1)
http://www.tek.com/products/accessories/logic_analyzers/p6800 p6900.html
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S XILINX®

EF1I6E

XC2C64A CoolRunner-Il CPLD

Spartan-3E A ¥ —# v b R—R i, ¥4 U 72 XC2C64A CoolRunner-1l CPLD 73#5#; &
NTHWET, CPLD IE7 s I<=7 VT, 2—%— 77V r—ra s TEHARRETY, CPLD ©o—
Wi, FPGA 2r 7 4 ¥ al —var AEY (1Y 2 2 Platform Flash PROM ¥ X O Intel
# StrataFlash PROM) & OEEZFIHIT A 7-DIcTRENTWET, D7, Z® CPLD Tik
a—W— T TV r— 3 VPSMIROBRE AR T D LERH Y FT,

o FPGA ~v2% LU 7L ar7s¥al —var —F (FPGA_M<2:0>=000) D #4 .
XCF04S Platform Flash PROM (2% L CT7 77 47 Low O A X —T W55 %2 EET D, €D
o7 42— gy T—F TiE, Plaform Flash PROM 135 4 A=—7 L2720 %
4, CPLD i35 L. A—F LYy o RO¥EHIH T, HHWEER FPGA =2 7 ¢
Fal—vary AEY V=R LOBELHKBILTEET,

e FPGA A BPI-Up 2> 7 ¥ =2l —v 3> £—F (FPGA_M<2:0>=010, DONE=0) ®»i4 .
StrataFlash PROM @ EAL 52D 7 R L A F A v % 2 #47 00000 (232 ET 5, FPGA 725 BPI-
Down 17 t¥al —i gy £—F (FPGA_M<2:0>=011, DONE=0) »¥#;4. StrataFlash
PROM @ FAL5 2D 7 RV R T4 0% 28R 11111 128 E T 5, BPl 27 ¥ al—v 3
v B—RLUSNDOEE, £121F FPGA @ DONE v 22 High o841, K5 207 KL &
AUNK 2727277 \ZEEENFE T, ZOEEL. BPl £—F TO FPGA ® FfiL7 RV X T4 D
fEL R CT9, CPLD ZiBML CRUEIEEZ SEH01E, kDU 7 7L v 2 T A2 T
Bipar 7 4 X2 —v g VEREAERT A TY, @BFEOBPl =K7Y r— 3
TliX. CPLD ¥ RETT,

FEROBREICYLEL SNAHSERE, 13 ~2l 02— — 1O L BB8fHn~ratLia—
YP— T T r— g IERATE ET,

¥ 2% JP10 (WDT_EN) 1%, CPLD ® XC_WDT_EN (F50 27— &gk L £3, 7744 b
TIEHIOY ¥ /NFZET, 55 HighlzZe v £,

CPLD 75 ® XC_PROG_B i3, T 25A 134 —7 FL A (Low £7213 A A~
E—X 220, HighlZiZL722ew) ELTRETLHLERDH Y £7, ZDFEEI1E. FPGA @
PROG B 7't /' 5 1 v TR L £97,

StrataFlash PROM O EfiZ7 L 2 B v b SF_A<24> 1, FX2 22 %7 #{5 5 FX2_10<32> LAl
LT, 16 MB StrataFlash PROM CTHEEHICHEH S b D%, Thio 24 & > b (SF_A<23:0>) ®
HTT, TR A By b SF_A<24> (3, £ D= StrataFlash PROM (IZB1T L 72 5HA IR L
327;—0
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EXILINX® % 16 % : XC2C64A CoolRunner-Il CPLD

3.3V
JP10 XC2C64A VQ44
WDT_EN CoolRunner-1l CPLD
00 XC_WDT EN] | P16)
<~
Spartan-3E FPGA
(N18) XC _CMD<1> »| (P30)
(P1g)|—XC CMD<0>  f 5o, | |
XC D<2> Required for Master Serial Mode
(F17) |- p-{ (P36) Enable Platform Flash PROM when
XC D<1> M[2:0]=000
(F18) = > (P34) XCF04S
Platform Flash PROM
(G16) | XC_D<0> > (P33)
(T10) | —CAMZ____ pf(pg)
(V11) lg TECA ML > (P6) P2 XCPE CE I cE
(M10) | CAMO____pl(ps)
(D10) XC CPLD _EN »|(P42)
(R17) |4 XE-TRIC (P41)
DONE XC_DONE »| (P40)
PROG._B | XC_PROG_B (P39)
(H16) [« XC_GCKo - (P43)
(C9) - GCLKI0 | (P1) . . .
SPI SCK During Configuration:
(U16) [t——= - (P44) BPI Up:  A[24:20]=00000
N BPI Down: A[24:20]=11111
(A11) |—— <S4 | (P23) After Configuration or Other Modes:
(N11) [—— - (P22)
SF_A<22>
(V12) [—— - (P21)
Intel StrataFlash
SF_A<21>
(V13) [ - (P20)
SF_A<20>
(T12) [ —— - (P19)
A[23:20] P A[24:20]
SF_A<19:0>
A[19:0] X = P A[19:0]
A[23:20] Unconnected UG230_c16_01 030906

16-1 : XC2C64A CoolRunner-Il CPLD TOY XA LY FILBE LU BPI a7 4 FXalL— 3y E—FOHIE
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UCF a7 —% a U #ilf

FIXILINX®

UCF o4 —< 3 U #I#Y

&Iz, Spartan-3E FPGA A5 - 08 XC2C64A CoolRunner-11 CPLD A ofil# &~ L £,

CPLD ~®M FPGA D ##x
[ 16-2 =, CPLD ~® FPGA DHEEIzxE LT 1/O £ 10 T & 10 Ktk i+ % UCF i)

zZRLET,
NET "XC CMD<1>" LOC = "N18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "XC CMD<O>" LOC = "P18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "XC_D<2>" LOC = "F17" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "XC_D<1>" LOC = "F18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "XC_D<0>" LOC = "G1l6" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "FPGA_M2" LOC = "T10" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "FPGA_ M1" LOC = "V11" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "FPGA_MO" LOC = "M10" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "XC CPLD EN" LOC = "B10" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "XC_TRIG" LOC = "R17" | IOSTANDARD = LVCMOS33 ;
NET "XC_GCKO" LOC = "H16" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "GCLK10" LOC = "C9" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
NET "SPI_SCK" LOC = "Ulé" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
# SF_A<24> is the same as FX2_ I0<32>
NET "SF_A<24>" LOC = "All" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "SF_A<23>" LOC = "N11" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "SF_A<22>" LOC = "V12" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "SF_A<21>" LOC = "V13" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
NET "SF_A<20>" LOC = "T12" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW SLOW ;
16-2 : CPLD ~® FPGA O##I<& 1T 5 07— 3 VR D6
CPLD
% 16-3 12, CPLD @ /O &' %10 4T & /O Bk 2 faES 5 UCF K2R £7
NET "XC_WDT EN" LOC = "P16" | IOSTANDARD = LVCMOS33 ;
NET "XC_CMD<1>" LOC = "P30" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_CMD<0>" LOC = "P29" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_D<2>" LOC = "P36" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_D<1>" LOC = "P34" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_D<O0>" LOC = "P33" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "FPGA_M2" LOC = "p8" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "FPGA_ M1" LOC = "pPe" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "FPGA_MO" LOC = "P5" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_CPLD EN" LOC = "P42" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_TRIG" LOC = "P41" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_DONE" LOC = "P40" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_PROG B" LOC = "P39" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "XC_GCKO" LOC = "P43" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "GCLK1O0" LOC = "p1" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "SPI_SCK" LOC = "P44" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
# SF_A<24> is the same as FX2_ I0<32>
NET "SF_A<24>" LOC = "P23" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "SF_A<23>" LOC = "P22" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "SF_A<22>" LOC = "P21" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "SF_A<21>" LOC = "P20" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
NET "SF_A<20>" LOC = "P19" | IOSTANDARD = LVCMOS33 | SLEW = SLOW ;
16-3 : XC2C64A CPLD @A 7r— 3 U HlHID B
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EXILINX® % 16 % : XC2C64A CoolRunner-Il CPLD

sl
ESPEXEN
e CoolRunner-Il CPLD 7 7 R U D5 — X% v — h
http://direct.xilinx.co.jp/bvdocs/publications/ds090.pdf

e XC2C64A CoolRunner-Il CPLD ®»5 —# v — b
http://direct.xilinx.co.jp/bvdocs/publications/ds311.pdf

e Spartan-3E A% —4 % v hDF 7 41 kD XC2C64A CPLD 74 A
http://www.xilinx.co.jp/s3estarter
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& XILINX°
E17TE

DS2432 1-Wire SHA-1 EEPROM

Spartan-3E A ¥ — % ¥ » b R—F (2%, Maxim L3 SHA-1 = v U #i& DS2432 © U 7 v
EEPROM & M TWET, K 17-1 127737 K 512, DS2432 EEPROM Tix Maxim# ¢ 1 U 1 v
A B =T 2 AAPMEASNTEY, LARDY A ¥ &ML TERMK LY 7 VlfEOm 5 Z247
WET

DS2432 EEPROM (Zi%, FPGA =27 4 F¥alb—Y ar By F AR U — 20 a b —BhIEERER H

DET, (EFEER ICEHIN WA ALV 2207 Y r— 9 ) —k XAPP780 (213,
AT Y AT =2 g IFERERENTWET,
3.3V
Maxim DS2432

Spartan-3E FPGA SHA-1 EEPROM
(U4) DS_WIRE

GND

<

UG230_c17_01_030906

17-1: SHA-1 EEPROM

UCF o4 —< 3 U #I$Y

17-2 |z, DS2432 SHA-1 EEPROM ~® FPGA O#igIcxt L T I/O B H10 24T L /O Btk %
f&ET 5 UCF {2 rL £7,

NET "DS_WIRE" LOC = "U4" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8

7

17-2 : DS2432 SHA-1 EEPROM @ UCF B4 —< 3 U #l#)

sl
BELEFHR
o Maxim #:# SHA-1 = VA DS2432 1-Wire EEPROM
http://japan.maxim-ic.com/quick_view2.cfm?gv_pk=2914
o TV rr—ia ) —h XAPP780: FPGA IFF Copy Protection Using Ddlas Semiconductor/Maxim
DS2432 Secure EEPROMs
http://www.xilinx.co.jpm/bvdocs/appnotes/xapp780.pdf
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EXILINX®
T8k A

] % X

ZOfMEETIE, RO UR—R h OEIERERL 9,

o [FX2YLE~yH, 6B ~y ¥ aRxJFL R Ta—T ~y k|

[RS-232 7 "— k., VGA "— bk, PY27K— |

o [/—%xv | PHY, Magnetics, R}11 =2 7 # |

o [BFELXa2lL—#]

e [FPGA 22> 7 4 ¥ 2L — = 3%, Platform Flash PROM, SPI 2 U 7/ Flash, JTAG # |
o [FPGAIIO N7 0BLWNL, AL —4]

e [FPGAI/ONv 27 2EBET3)

o EBRT TV T

e [XC2C64A CoolRunner-11 CPLD|

e [Linear Technology #t4%¢ ADC ¥ - Ut DAC)

o [lIntel #1% StrataFlash /X7 L7 NOR Flash A& U | Micron £1-f DDR SDRAM |
o [REV AAyF m—FY xzra—¥ Fvr77%LCD)

o [DDR SDRAM #E3l#&u, FX2 27 2 Z8hi&i)
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2_:XILINX® 4% A EEE

FX2 iRV H . 6 EY Av &, axJ4L R TA—TJ Av4&

~v & I, 2, BLO®AZ, Digilent (o7 7 &%V R—F 7 xr—~v b EEREOH S 6 &
v axgH T,

~y & BABLOIBB IE, A—FOHLICEESN TS FX2 52 X7 X~ TY,
~v & JBIZiE, DA 22 3—% (DAC) 6D 4507 F a7 HARE EhET,

~v & J6 1%, Adilent #8d F 7213 Tektronix D a x 7 XLV A T o —THAOT 5 47 Ry R
<9,
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# ==== Analog-to-Digital Converter (ADC) ====

# some connections shared with SPI Flash, DAC, ADC, and AMP

NET "AD CONV" LOC = "p11" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;

# ==== Programmable Gain Amplifier (AMP) ====

# some connections shared with SPI Flash, DAC, ADC, and AMP

NET "AMP_ CS" LOC = "N7" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;

NET "AMP DOUT" LOC = "E18" | IOSTANDARD = LVCMOS33 ;

NET "AMP SHDN" LOC = "P7" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;

# ==== Pushbuttons (BTIN) ====

NET "BTN_EAST" LOC = "H13" | IOSTANDARD = LVTTL | PULLDOWN ;

NET "BTN_NORTH" LOC = "Vv4" | IOSTANDARD = LVTTL | PULLDOWN ;

NET "BTN_ SOUTH" LOC = "K17" | IOSTANDARD = LVTTL | PULLDOWN ;

NET "BTN_WEST" LOC = "D18" | IOSTANDARD = LVTTL | PULLDOWN ;

# ==== Clock inputs (CLK) ====

NET "CLK 50MHZ" LOC = "C9" | IOSTANDARD = LVCMOS33 ;

# Define clock period for 50 MHz oscillator (40%/60% duty-cycle)

NET "CLK 50MHZ" PERIOD = 20.0ns HIGH 40%;

NET "CLK AUX" LOC = "B8" | IOSTANDARD = LVCMOS33 ;

NET "CLK SMA" LOC = "AlOQO" | IOSTANDARD = LVCMOS33 ;

# ==== Digital-to-Analog Converter (DAC) ====

# some connections shared with SPI Flash, DAC, ADC, and AMP

NET "DAC_CLR" ©LOC = "P8" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "DAC_CS" LOC = "N8" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

==== 1-Wire Secure EEPROM (DS)

NET "DS_WIRE" LOC = "U4" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;

# ==== Ethernet PHY (E) ====

NET "E COL" LOC = "Ue" | IOSTANDARD = LVCMOS33 ;

NET "E CRS" LOC = "U1li3*" | IOSTANDARD = LVCMOS33 ;

NET "E_MDC" LOC = "P9" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;
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NET "E MDIO" LOC = "us5" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "E RX CLK" LOC = "V3" | IOSTANDARD = LVCMOS33 ;

NET "E RX DV" LOC = "v2" | IOSTANDARD = LVCMOS33 ;

NET "E RXD<O>" LOC = "Vv8" | IOSTANDARD = LVCMOS33 ;

NET "E RXD<1>" LOC = "T11" | IOSTANDARD = LVCMOS33 ;

NET "E RXD<2>" LOC = "Ull" | IOSTANDARD = LVCMOS33 ;

NET "E RXD<3>" LOC = "V14" | IOSTANDARD = LVCMOS33 ;

NET "E RXD<4>" LOC = "Ul4" | IOSTANDARD = LVCMOS33 ;

NET "E TX CLK" LOC = "T7" | IOSTANDARD = LVCMOS33 ;

NET "E_TX EN" LOC = "P15" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "E_TXD<0>" LOC = "R11" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "E TXD<1>" LOC = "T15" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "E TXD<2>" LOC = "R5" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "E TXD<3>" LOC = "T5" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "E_TXD<4>" LOC = "R6" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

# ==== FPGA Configuration Mode, INIT B Pins (FPGA) ====

NET "FPGA MO" LOC = "M1oO" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "FPGA M1" LOC = "vii" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "FPGA M2" LOC = "T10" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 8 ;

NET "FPGA INIT B" LOC = "T3" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 4 ;

NET "FPGA RDWR_B" LOC = "U10" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 4 ;

NET "FPGA HSWAP" LOC = "B3" | IOSTANDARD = LVCMOS33 ;

# ==== FX2 Connector (FX2) ====

NET "FX2_ CLKIN" LOC = "E10" | IOSTANDARD = LVCMOS33 ;

NET "FX2 CLKIO" LOC = "D9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_ CLKOUT" LOC = "D10" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

# These four connections are shared with the J1 6-pin accessory header

NET "FX2 IO<1>" [LOC = "B4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<2>" [LOC = "A4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<3>" LOC = "D5" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<4>" LOC = "C5" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

# These four connections are shared with the J2 6-pin accessory header

NET "FX2 IO<5>" [LOC = "A6" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<6>" [LOC = "Bé6" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<7>" LOC = "E7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<8>" LOC = "F7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

# These four connections are shared with the J4 6-pin accessory header

NET "FX2 I0<9>" LOC = "D7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<10>" LOC = "C7" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<11l>" LOC = "F8" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<12>" LOC = "E8" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

# The discrete LEDs are shared with the following 8 FX2 connections

#NET "FX2 I0<13>" LOC = "F9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

#NET "FX2 I0<14>" LOC = "E9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

#NET "FX2 IO<15>" LOC = "D11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

#NET "FX2 IO<lé6>" LOC = "C11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

#NET "FX2 IO<17>" LOC = "F11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

#NET "FX2 I0<18>" LOC = "E11" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

#NET "FX2 I0<19>" LOC = "E12" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

#NET "FX2 10<20>" LOC = "F12" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<21>" LOC = "Al3" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<22>" LOC = "B13" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<23>" LOC = "Al4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 I0<24>" LOC = "B14" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_ I0<25>" LOC = "C14" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_ I0<26>" LOC = "D14" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;
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NET "FX2_IO<27>" LOC = "Al6" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IO<28>" LOC = "B16" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<29>" LOC = "E13" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<30>" LOC = "C4" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IO<31>" LOC = "B1l" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IO<32>" LOC = "All" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IO<33>" LOC = "A8" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IO<34>" LOC = "G9" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_ IP<35>" LOC = "D12" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2 IP<36>" LOC = "Cl2" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_ IP<37>" LOC = "Al5" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IP<38>" LOC = "B15" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IO<39>" LOC = "C3" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

NET "FX2_IP<40>" LOC = "C15" | IOSTANDARD = LVCMOS33 | SLEW = FAST | DRIVE = 8 ;

# ==== 6-pin header Jl ====

# These are shared connections with the FX2 connector

#NET "J1<0>" LOC = "B4" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "Jl<1>" LOC = "A4" | IOSTANDARD = LVTITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J1<2>" LOC = "D5" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J1<3>" LOC = "C5" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

# ==== 6-pin header J2 ====

# These are shared connections with the FX2 connector

#NET "J2<0>" LOC = "A6" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J2<1>" LOC = "B6" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J2<2>" LOC = "E7" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J2<3>" LOC = "F7" | IOSTANDARD = LVTITL | SLEW = SLOW | DRIVE = 6 ;

# ==== 6-pin header J4 ====

# These are shared connections with the FX2 connector

#NET "J4<0>" LOC = "D7" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J4<1>" LOC = "C7" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J4<2>" LOC = "F8" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 6 ;

#NET "J4<3>" LOC = "E8" | IOSTANDARD = LVTITL | SLEW = SLOW | DRIVE = 6 ;

# ==== Character LCD (LCD) ====

NET "LCD_E" LOC = "M18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

NET "LCD_RS" LOC = "L18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

NET "LCD_RW" LOC = "L17" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

# LCD data connections are shared with StrataFlash connections SF_D<11:8>

#NET "SF D<8>"  LOC = "R15" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

#NET "SF D<9>"  LOC = "R16" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

#NET "SF _D<10>" ©LOC = "P17" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

#NET "SF _D<11>" ©LOC = "M15" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

# ==== Discrete LEDs (LED) ====

# These are shared connections with the FX2 connector

NET "LED<O>" LOC = "F12" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;

NET "LED<1>" LOC = "E12" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;

NET "LED<2>" LOC = "E11" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;

NET "LED<3>" LOC = "F11" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;

NET "LED<4>" LOC = "C1l1" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;

NET "LED<5>" LOC = "D11" | IOSTANDARD = LVITL | SLEW = SLOW | DRIVE = 8 ;
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NET "LED<6>" LOC = "E9" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 8 ;
NET "LED<7>" LOC = "F9" | IOSTANDARD = LVTTL | SLEW = SLOW | DRIVE = 8 ;
# ==== PS/2 Mouse/Keyboard Port (PS2) ====
NET "PS2 CLK" ©LOC = "Gl14" | IOSTANDARD = LVCMOS33 | DRIVE = 8 | SLEW = SLOW ;
NET "PS2 DATA" LOC = "G13" | IOSTANDARD = LVCMOS33 | DRIVE = 8 | SLEW = SLOW ;
# ==== Rotary Pushbutton Switch (ROT) ====
NET "ROT_A" LOC = "K18™" | IOSTANDARD = LVTTL | PULLUP ;
NET "ROT B" LOC = "G18™" | IOSTANDARD = LVTTL | PULLUP ;
NET "ROT CENTER" LOC = "V1e" | IOSTANDARD = LVTTL | PULLDOWN ;
# ==== RS-232 Serial Ports (RS232) ====
NET "RS232 DCE RXD" LOC = "R7" | IOSTANDARD = LVTTL ;
NET "RS232 DCE_TXD" LOC = "M14" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = SLOW ;
NET "RS232 DTE RXD" LOC = "U8" | IOSTANDARD = LVTTL ;
NET "RS232 DTE TXD" LOC = "M13" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = SLOW ;
# ==== DDR SDRAM (SD) ==== (I/0 Bank 3, VCCO=2.5V)
NET "SD A<O0>" LOC "Tin | IOSTANDARD SSTL2 I ;
NET "SD A<1>" LOC "R3" | IOSTANDARD SSTL2 I ;
NET "SD A<2>" LOC "R2" | IOSTANDARD SSTL2 I ;
NET "SD A<3>" LOC "p1l" | IOSTANDARD SSTL2 T ;
NET "SD A<4>" LOC "E4n | IOSTANDARD SSTL2 I ;
NET "SD A<5>" LOC "H4" | IOSTANDARD SSTL2 I ;
NET "SD A<6>" LOC "H3" | IOSTANDARD SSTL2 I ;
NET "SD A<7>" LOC "H1" | IOSTANDARD SSTL2 I ;
NET "SD A<8>" LOC "H2" | IOSTANDARD SSTL2 I ;
NET "SD A<9>" LOC "N4" | IOSTANDARD SSTL2 I ;
NET "SD_A<10>" LOC nT2n | IOSTANDARD SSTL2 I ;
NET "SD A<11>" LOC "N5" | IOSTANDARD SSTL2 I ;
NET "SD A<12>" LOC "pa2" | IOSTANDARD SSTL2 I ;
NET "SD BA<O>" LOC "K5" | IOSTANDARD SSTL2 I ;
NET "SD BA<1>" LOC "Ke" | IOSTANDARD SSTL2 I ;
NET "SD CAS" LOC "can | IOSTANDARD SSTL2 I ;
NET "SD CK N" LOC "g4n | IOSTANDARD SSTL2 T ;
NET "SD CK P" LOC "gs" | IOSTANDARD SSTL2 T ;
NET "SD CKE" LOC "K3" | IOSTANDARD SSTL2 I ;
NET "SD Cs" LOC "K4" | IOSTANDARD SSTL2 I ;
NET "SD DQ<0>" LOC "L2" | IOSTANDARD SSTL2 I ;
NET "SD _DQ<1>" LOC "Liv | IOSTANDARD SSTL2 T ;
NET "SD_DQ<2>" LOC "L3n | IOSTANDARD SSTL2 I ;
NET "SD_DQ<3>" LOC "L4n | IOSTANDARD SSTL2 T ;
NET "SD DQ<4>" LOC "m3n | IOSTANDARD SSTL2 I ;
NET "SD DQ<5>" LOC "M4n" | IOSTANDARD SSTL2 I ;
NET "SD DQ<6>" LOC "M5" | IOSTANDARD SSTL2 I ;
NET "SD_DQ<7>" LOC "Me" | IOSTANDARD SSTL2 T ;
NET "SD_DQ<8>" LOC "E2" | IOSTANDARD SSTL2 T ;
NET "SD_DQ<9>" LOC "E1" | IOSTANDARD SSTL2 T ;
NET "SD DQ<10>" LOC "F1" | IOSTANDARD SSTL2 I ;
NET "SD DQ<11>" LOC "F2" | IOSTANDARD SSTL2 I ;
NET "SD DQ<12>" LOC "Ge" | IOSTANDARD SSTL2 I ;
NET "SD DQ<13>" LOC "G5" | IOSTANDARD SSTL2 T ;
NET "SD DQ<14>" LOC "He" | IOSTANDARD SSTL2 T ;
NET "SD DQ<15>" LOC "H5" | IOSTANDARD SSTL2 I ;
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NET "SD LDM" LOC = "gJg2" | IOSTANDARD = SSTL2 I ;
NET "SD_ LDQS" LOC = "Le" | IOSTANDARD = SSTL2 I ;
NET "SD RAS" LOC = "Cc1" | IOSTANDARD = SSTL2 I ;
NET "SD UDM" LOC = "gJg1i" | IOSTANDARD = SSTL2 I ;
NET "SD UDQS" LOC = "G3" | IOSTANDARD = SSTL2 I ;
NET "SD WE" LOC = "D1" | IOSTANDARD = SSTL2 I ;
# Path to allow connection to top DCM connection
NET "SD CK FB" LOC = "B9" | IOSTANDARD = LVCMOS33
# Prohibit VREF pins
CONFIG PROHIBIT = D2;
CONFIG PROHIBIT = G4;
CONFIG PROHIBIT = J6;
CONFIG PROHIBIT = L5;
CONFIG PROHIBIT = R4;
# ==== Intel StrataFlash Parallel NOR Flash (SF) ====
NET "SF A<O0>" LOC = "H17" | IOSTANDARD = LVCMOS33
NET "SF A<1l>" LOC = "J13" | IOSTANDARD = LVCMOS33
NET "SF A<2>" LOC = "Jgia2" | IOSTANDARD = LVCMOS33
NET "SF_A<3>" LOC = "Jl1l4" | IOSTANDARD = LVCMOS33
NET "SF_A<4>" LOC = "Jg1l5™" | IOSTANDARD = LVCMOS33
NET "SF_A<5>" LOC = "Jle" | IOSTANDARD = LVCMOS33
NET "SF A<6>" LOC = "J17" | IOSTANDARD = LVCMOS33
NET "SF A<7>" LOC = "K14" | IOSTANDARD = LVCMOS33
NET "SF A<8>" LOC = "K15" | IOSTANDARD = LVCMOS33
NET "SF_A<9>" LOC = "K12" | IOSTANDARD = LVCMOS33
NET "SF_A<10>" LOC = "K13" | IOSTANDARD = LVCMOS33
NET "SF_A<1ll>" LOC = "L15" | IOSTANDARD = LVCMOS33
NET "SF A<12>" LOC = "Lleé6" | IOSTANDARD = LVCMOS33
NET "SF A<13>" LOC = "T18" | IOSTANDARD = LVCMOS33
NET "SF A<14>" LOC = "R18" | IOSTANDARD = LVCMOS33
NET "SF_A<15>" LOC = "T17" | IOSTANDARD = LVCMOS33
NET "SF_A<lée>" [LOC = "U18" | IOSTANDARD = LVCMOS33
NET "SF_A<17>" LOC = "Tlé" | IOSTANDARD = LVCMOS33
NET "SF A<18>" LOC = "Ul5" | IOSTANDARD = LVCMOS33
NET "SF A<19>" LOC = "V15" | IOSTANDARD = LVCMOS33
NET "SF A<20>" LOC = "T12" | IOSTANDARD = LVCMOS33
NET "SF_A<21>" LOC = "V13" | IOSTANDARD = LVCMOS33
NET "SF_A<22>" LOC = "vi2" | IOSTANDARD = LVCMOS33
NET "SF_A<23>" LOC = "N11" | IOSTANDARD = LVCMOS33
NET "SF A<24>" LOC = "All" | IOSTANDARD = LVCMOS33
NET "SF BYTE" LOC = "C17" | IOSTANDARD = LVCMOS33
NET "SF CEO" LOC = "Dle" | IOSTANDARD = LVCMOS33
NET "SF _D<1>" LOC = "pP1lO" | IOSTANDARD = LVCMOS33
NET "SF_D<2>" LOC = "R1O" | IOSTANDARD = LVCMOS33
NET "SF_D<3>" LOC = "vor | IOSTANDARD = LVCMOS33
NET "SF D<4>" LOC = "gon | IOSTANDARD = LVCMOS33
NET "SF D<5>" LOC = "RO9" | IOSTANDARD = LVCMOS33
NET "SF D<6>" LOC = "Mo9" | IOSTANDARD = LVCMOS33
NET "SF_D<7>" LOC = "NO9" | IOSTANDARD = LVCMOS33
NET "SF_D<8>" LOC = "R15" | IOSTANDARD = LVCMOS33
NET "SF_D<9>" LOC = "R1lée" | IOSTANDARD = LVCMOS33
NET "SF D<10>" LOC = "P17" | IOSTANDARD = LVCMOS33
NET "SF D<11>" LOC = "M15" | IOSTANDARD = LVCMOS33
NET "SF D<12>" LOC = "Mlée" | IOSTANDARD = LVCMOS33
NET "SF D<13>" LOC = "P6" | IOSTANDARD = LVCMOS33
NET "SF D<14>" LOC = "R8" | IOSTANDARD = LVCMOS33
NET "SF D<15>" LOC = "T8" | IOSTANDARD = LVCMOS33
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NET "SF OE" LOC = "C18" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

NET "SF_STS" LOC = "B18" | IOSTANDARD = LVCMOS33 ;

NET "SF_WE" LOC = "D17" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

# ==== STMicro SPI serial Flash (SPI) ====

# some connections shared with SPI Flash, DAC, ADC, and AMP

NET "SPI MISO" LOC = "N10" | IOSTANDARD = LVCMOS33 ;

NET "SPI_MOSI" LOC = "T4" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;

NET "SPI_SCK" LOC = "Ulé" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;

NET "SPI_SS B" LOC = "U3" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;

NET "SPI ALT CS JP11" LOC = "R12" | IOSTANDARD = LVCMOS33 | SLEW = SLOW | DRIVE = 6 ;

# ==== Slide Switches (SW) ====

NET "SW<0>" LOC = "L13" | IOSTANDARD = LVTTL | PULLUP ;

NET "SW<1l>" LOC = "L14" | IOSTANDARD = LVTTL | PULLUP ;

NET "SW<2>" LOC = "H18" | IOSTANDARD = LVTTL | PULLUP ;

NET "SW<3>" LOC = "N17" | IOSTANDARD = LVTTL | PULLUP ;

# ==== VGA Port (VGA) ====

NET "VGA BLUE" LOC = "G15" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = FAST ;

NET "VGA GREEN" LOC = "H15" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = FAST ;

NET "VGA HSYNC" LOC = "F15" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = FAST ;

NET "VGA RED" LOC = "H14" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = FAST ;

NET "VGA VSYNC" LOC = "F14" | IOSTANDARD = LVTTL | DRIVE = 8 | SLEW = FAST ;

# ==== Xilinx CPLD (XC) ====

NET "XC CMD<0>" LOC = "P18" | IOSTANDARD = LVTTL | DRIVE = 4 | SLEW = SLOW ;

NET "XC CMD<1>" LOC = "N18" | IOSTANDARD = LVTTL | DRIVE = 4 | SLEW = SLOW ;

NET "XC_CPLD EN" LOC = "B10" | IOSTANDARD = LVTTL ;

NET "XC_D<0>" LOC = "Gl6" | IOSTANDARD = LVITL | DRIVE = 4 | SLEW = SLOW ;

NET "XC_D<1>" LOC = "F18" | IOSTANDARD = LVITL | DRIVE = 4 | SLEW = SLOW ;

NET "XC D<2>" LOC = "F17" | IOSTANDARD = LVTTL | DRIVE = 4 | SLEW = SLOW ;

NET "XC TRIG" LOC = "R17" | IOSTANDARD = LVCMOS33 ;

NET "XC_GCKO" LOC = "H16" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;

NET "GCLK10" LOC = "C9" | IOSTANDARD = LVCMOS33 | DRIVE = 4 | SLEW = SLOW ;
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