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CHECKING THE SPARTANS3 INPUTS/OUTPUTS

Prof. Don Bouldin

-

. cp ~bouldin/webhome/protected/551-hw3a.tar.gz

N

. gunzip 551-hw3a.tar
3. tar —xvf 551-hw3a.tar

4. cd 551-hw3a

o

Jpresynth-sim
This will bring up the following window:
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After btn0 is pressed (properly), the pb_flag is set.
Then while dig “0111” is displayed , swt<7:0> are read and pb_flag is reset.



Now, synthesize the VHDL source file using Synplify_Pro
into the Spartan3 part by typing:

6. synplify_premier_dp -batch -tcl synplify-spartan3.tcl

The synthesized net-list is now under a subdirectory, rev_1, so copy
the appropriate files:

7. cp spartan3-fit rev_1
8. cp spartan3-bitgen rev_1
9. cp stim-hw3a.do rev_1
10. cp hw3a.ucf rev_1
11. cp vsim-post-spartan3 rev_1
12. cd rev_1

Generate the Spartan3 layout using the Xilinx fitter:
13.  ./spartan3-fit hw3a

Note the resources used by observing:

14.  grep Slices hw3a.mrp

Perform post-layout simulation by typing:

15. Jvsim-post-spartan3 hw3a

Generate the configuration file (hw3a_r.bit) by typing:

16.  ./spartan3-bitgen
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Downloading

1.

2.

~

10.

11.

12.

Use a PC which has a parallel port and the Xilinx ISE software installed.
Connect the power to the Spartan3 board. The digits should display “PASS”.
Connect the parallel cable between the PC and the JTAG connector on the board.
Transfer the file (hw3a_r.bit) to the PC using ssh and ftp.
Invoke IMPACT by selecting:
START->All Programs—> Xilinx ISE = Accessories > IMPACT
Under “mode”, select “Configuration”.

Right-click the mouse and select “cable auto connect”.

Right-click the mouse and select “initialize chain”.

Locate “hw3a_r.bit” and click OK.

At the next prompt, select BYPASS.

Point the mouse cursor over the xc3s200 part and right-click to select
“PROGRAM”. Click OK.

When finished, select File=> Exit.
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APPENDIX

hw3a.vhd
| [y #I simhw3a  hwdavhd

1 ________________________________
2 —— hwi3a.vhd —— Demonstrate baszic functions

3 ________________________________
4 — pAauthor: Don Bouldin, Univ, of Tennesszee, 9719705

5 ________________________________
& —— Thiz module tests basic functions and IS0 on the Spartand boarcd.

':'I ________________________________
2

9 library IEEE;
10 uwse IEEE.STD_LOGIC 1164, ALL;
11 vse IEEE.STD_LOGIC_ARITH, ALL;
12 1n=se IEEE,.STD_LOGIC_UMSIGHED,. ALL;
i3

entity hwida is
Port
clock G0MHz @ in std_logic

btnl: in std_logic
swt @ in std_logic_wectoro{? downto 0}

—— =wt{T most significant sliding switch: OFF
—— =wk {0} least significant =liding =switch; OFF

LOWT;
L0,

led ¢ owt std_logic_wector(? downto 07
—— led{T) most significant led iz OF when actiwve HIGH
—— le=df0) least significant led iz O when actiwve HIGH

seg ¢ oukt std_leogic_wector(? downto 07
—— zegment lights when actiwe LOW

—— =zegil) = seg-a
—— zegfly = seg-b
—— =egf{2) = seg-c
—— zeg{3) = seg-d
—— zegfdl = seg-s
—— =zegf{ty = seg-f
—— segiby = seg-g
-— seg(?y = dp

oH
oH

HIGH
HIGH



s da ;o b dasvhd

dig @ ouvkt =td_logic_wector{:® downto 03

—— dig{3y = most significant digit is displaved when active Low
—— digf0y = least significant digit iz displaved when active LW
end Twrda

architecture Behawioral of hw3a i=

SIGHAL reset ph flag, pb_flag, clock_10hz: std_logic;
SIGHAL initialize @ 5TD_LOGIC;

SIGHAL seg & ¢ std_logic wectoro{? downto
SIGHAL =seg 2 @ =std_logic_wector{? downto
SIGHAL seg 1 ¢ std_logic wectoro{? downto
SIGHAL =seg_0 @ =td_logic_wector{? downto

o =" = =
mm mm e e

COMPONENT hierarch
FORT {
clock E0whz, btnl, reset pb flag: I STD_LOGIC
pb_flag, clock _10Hz @ OUT STD_LOGIC

E

EHD COMPOHENT

—— Use Port Map to conmect signals betweesn components in the hiearchpy
EEGIN
w3a @ hierarcch FPORT WAP {clock Edwhz =: clock Glwhz,

btnd =* btnd,
reset_pb flag =% reset_pbh flag,
pb_flag = pb_flayg,
clack 10hz =% cleock_10hz
¥



v # | sim:hw3a - hw3avhl

79 —— begin loop

40 FROCESS

21 BEGIN

a2

a3 —— initialize will be initialized to ‘07 at power up

o IF initialize = ‘0° THEW

2t —— This code resets the critical =signals once at powsr

2k

87 reset_pbh_flag <= “0°;

a8

29 led{7 downto 03 <= "00000000";

a0

91 seg_ 3 {7 downto

92 seg_2¢7 downto

93 geg_1¢7 downto

94 =geqg_0¢7 downto

3t

9k ELSE

a7 initialize <= “1°;

3z

33 —— displan sach of the four digits for 0.1 second each forewver
100

“11111111";
“11111111";
“11111111";
“11111111";

o T T
O
nmimnnmn

101
102 seg{? downto 03 <= seg_0(7 downbto 0)
103 dig <= "1diia" : ——digit{0y i= oW

104 ——qoow wait for 0,1 second
105 wATIT UHTIL clock_10hz'EVENAT and clock_10hz = “1°;

10k

107 =seg{? downto 03 <= seg_1(7 downbto 03

108 digys dowoto 03 <= "1101" i ——digit{ly i=s oW
103 ——pnow wait for 0.1 zecond

11n WATIT UHTIL clock_10hz 'EVENT and clock_10hz = “17;
111

11z

113 =seqg{? downto 0) <= seg_2(7 downbto 0);

114 digys downoto 03 <= "1011" i ——digit{2y i= oW
115 ——powr wa it for 0.1 zecond

11k WATIT UHTIL clock_10hz 'EVENT and clock_10hz = “17;
117

118 =seg{? downto 03 <= seg_3({7 downbto 0);

1159 digys downoto 03 <= "0111" i ——digit{3y i= oW
120 ——nowr wait for 0.1 zecond

121 WATIT UHTIL clock_10hz 'EVENT and clock_10hz = “17;
1z22

123



123

124 —— repeat display uwntil USER sets =sliding switches and then presses btnld
125

126 —— if btol_pressed has HOT oceunrred then skip to cepeat this loop,
127 —— e&lse copp the switch settings and wpdate the dizplan

123

123 IF pb_flag = ‘1’ THEW

130

131 — copy the =1liding switch settings to the leds

1232 led{” downto 0 <= swb{? dowoto 03

133

134 — copy the s1liding switch settings to the internmal digit segments
135 =zeq 3¢ downto 0% <= oot {swbd? downto 033

136 zeg 207 downto 0 <= nobt {swb{? downto 033

137 zeq_1¢7 downto 03 <= not {swbd? downto 033

138 zeq 0¢7 downto 0% <= nobt {=swbd? downto 033

1313

140 reset pb flag <= ‘17,

141 ——now wait for 0.1 second

142 WATT UHTIL clock _10hz'EVEWMT and clock _10hz = “17;
142 reset pb flag <= ‘07,

144 ELZE

145 EFD IF;

145

147 EFD IF;

1431

149 —— repeat loop
150 END FROCESS:
151

152 EVD Eshawioral;
153



presynth-sim

#./presynth-sim $1

vlib work

vcom -work work $1.vhd
vsim $1 -do stim-$1.do

stim-hw3a.do

add wave btn0 pb_flag swt led seg dig
force clock_ 50mhz 10,0 10 —r 20
force btn0 0

run 520 ms

force swt “10101010”

run 10 ms

force btn0 1

run 50 ms

force btn0 0

run 520 ms

force swt “00001111”

run 10 ms

force btn0 1

run 50 ms

force btn0 0

run 520 ms
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synplify spartan3.tcl

#synplify_premier_dp -batch -tcl synplify-spartan3.tcl

add_file hw3a.vhd

impl -add rev_1

impl -active "rev_1"

set_option -technology spartan3
set_option -part xc3s200
set_option -package ft256
set_option -grade -5

set_option -synthesis_onoff_pragma 0
#map options

set_option -frequency 50.00
set_option -fanout_limit 500
set_option -pipe 0

set_option -retiming 0
set_option -fixgatedclocks 0
project -run synthesis

spartan3-fit

#./spartan3-fit filename

source /usr/local/xilnx/10.1i/ISE/settings.sh
ngdbuild $1.edf

map -cm speed -timing $1.ngd

par $1.ncd -w $1_r.ncd

trce -u 100 $1 r.ncd -0 $1_r.twr

netgen -sta -w $1_r.ncd $1_sta.v -ofmt verilog
netgen -sim -tb -w $1_r.ncd $1_sim.vhd -ofmt vhdl

spartan3-bitgen

#./spartan3-bitgen
source /usr/local/xilnx/9.1i/ISE/settings.sh
bitgen hw3a_r.ncd

vsim-post-spartan3

#./vsim-post-spartan3 filename

vlib work

vmap simprim /usr/local/xilinx/10.1/ISE/vhdl/mti_se/simprim
vcom -work work $1_sim.vhd

vsim $1 -do stim-$1.do -sdftyp $1_sim.sdf
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hw3a.ucf

#hw3-05 1/0O Pin Assignments
#

NET "btn0" LOC = "M13";
#NET "btnl" LOC ="M14";
#NET "btn2" LOC = "L13";
#NET "btn3" LOC ="L14";
#

NET "dig(0)" LOC = "E13";
NET "dig(1)" LOC = "F14" ;
NET "dig(2)" LOC ="G14";
NET "dig(3)" LOC ="d14";
NET "led(0)" LOC ="K12";
NET "led(1)" LOC ="P14";
NET "led(2)" LOC ="L12";
NET "led(3)" LOC ="N14" ;
NET "led(4)" LOC ="P13";
NET "led(5)" LOC ="N12";
NET "led(6)" LOC ="P12";
NET "led(7)" LOC ="P11";

NET "clock_ 50MHz" LOC ="T9";

NET "seg(0)" LOC = "E14";
NET "seg(1)" LOC = "G13";
NET "seg(2)" LOC ="N15";
NET "seg(3)" LOC ="P15";
NET "seg(4)" LOC ="R16";
NET "seg(5)" LOC = "F13";
NET "seg(6)" LOC ="N16";
NET "seg(7)" LOC = "P16" ;
NET "swt(0)" LOC = "F12";
NET "swt(1)" LOC ="G12";
NET "swt(2)" LOC = "H14" ;
NET "swt(3)" LOC = "H13";
NET "swt(4)" LOC ="J14";

NET "swt(5)" LOC ="J13";

NET "swt(6)" LOC = "K14";
NET "swt(7)" LOC = "K13";
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