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4.2.
SR
[ User 1/O (42) ]
Oscillator
4 N\ ( A
L Hi-Speed Spartan-?
USB USB Controller
FT2232H XC7S6-1FTGB196C
G J \ J/
—’[ Power Circuit ]
[ Power LED ] [ Buzzer ] [User LED (8) ]
[ DONE LED ] [ 7seg LED (4) ] [ Push SW (4) ]
EDX-012 Rev.B
4.3.
USB 5.0V 3.3v 1.0v 1.8v
FPGA USB
Xilinx Power Estimator (XPE) XPE
AMD HP
USB
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4.4,

FPGA
PLL

12MHz

Package x| Device x| IP Catalog

Cores | Interaces

= ¢ [#w s ®
Name
v Vivado Repository
« % Ainfastrucure
# AXI4-Stream Clock Converter
#F AXI Clock Converter
v Debug & Verification
# Clock Verification IP
¥ Simulation Clock Generator
v Embedded Processing
= Minfastucure
“F AXI Clock Converter
v Clock & Reset
# Processor System Reset
« = FPGAFeatires and Desion
4 Clocking

* Clocking Wizard

Status License VLNV
AXI4-Stream Production Included  xilinx commip:axis_clock_converter-1
AXd Production Included ik comip:axi_clock_converter:2."
Production Included  xilinx comip:clk_vip:1.0
Production Included  xilinx comip'sim_clk_gen1.0
AX4 Production Included  xilinx comip:axi_clock_converter:2.
Production Included il comip:proc_sys_feset5.0
AXid Pre-Producion  Included  xilinx com:ip:clk_wiz6.0

4.5.

"Low

LED

LED

W33

4.6.

FPGA

I I O

FPGA
"IP Catalog" - "clocking Wizard"

| Re-customize IP

Clocking Wizard (6.0)

@ Documentation

IP Symbol

IP Location (' Switch to Defaults

Resource

Show disabled ports

(100MHz

3.3V

12MHz

FPGA

Component Name  clk_wiz_0

Clocking Options

Output Clocks

Port Ren

The phase is calculated relative to the active inpt

‘Output Clock Port Name

v clk_outt .EIK,UUH

| clk_out2 clk_out2
Al et e anta

)

FPGA

"Low

Output Freq |
Requested

12.000
100.000

400 nnn
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4.7.
1kHz 6kHz
100
Input Veltage: 3.00Vp-p Sguare
g0 [ Distance: 10c
g 80 /\
Wi y
&f &0 \,/
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40
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4.8. 7 LED
LED
FPGA
FPGA “ K
Riae
_
— ‘Ql
SAL ‘
| I ()_J
8G E 1 0 85
5G D 2 B 9 5G F
3 &
5G C 4 7 5G4
S5G DP__ 5 . § 5G B
4.8.1.
"OBUFT"
a Output Signal
<instance name> : OBUFT put =g
port map (
0 => <output pir>,
1 => 0",
. a OBUFT
T => <input wire> -
): GND
VHDL
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Reports

Reports 10

Window Layout

Report IP Status

(0]

Timing

Report Methodology...
Repot DRC...

Report Utilization...
Report Clock Utilization...
Report Power...

Report Power Optimization...

Report High Fapout Mets...
Report Design Analysis..

QOpen Interactive Report...

e

4.8.2.

LED

Q- Qu

Help

o =

Report 10...

jce Constraints

Hay

=)

) clk_wiz_0 (clk_wi

zet - internal reset’B
.

libraries Compile

| Clock Regions

TciConsole | Messages | Log

a T =/C
General Information
Summary

O Assignments by Package Pin

Reports

4
»

Design Runs | Report#0  x Timing | Power | Methodology
Q. @ 10Assignments by Package Pin
Pin Number  Signal ~1 BankType Pin Name
D1 LED[5] HighRange  10_L11P_T1_SRCC_34
E2 LED[4] HighRange 10_L10P_T1_34
F2 LED[3] HighRange 10_L8N_T1_34
F1 LED[2] HighRange 10_L9N_T1_DQS_34
G1 LED[1] High Range 10_L9P_T1_DQS_34
H3 LEDI[0] HighRange 10_L13N_T2_MRCC_34
A4 LED7_sgl7]  HighRange 10_L2P_T0_34
B2 LED7_sgl6]  HighRange 10_L5P_T0_34
A2 LED7 sgl5]  HighRange 10_L3N_TO_DQS_34
B& LED7_sgld] HighRange 10_0_34
AS LED7_sg[3] HighRange 10_L4N_TO_34
B5 LED7_sgl?]  HighRange 10_L4P_T0_34
A3 LED7_sg1]  HighRange I0_L2N_TO_34
B3 LED7_sgl0]  HighRange 10_L3P_T0_DQS 24
D4 LED7_sal3] HighRange 10_L7N_T1_34
c3 LED7_sa[2] HighRange 10_L1N_TO_34
ca LED7_sa[l]  HighRange I0_L6N_TO_VREF_34
cs LED7_sal0]  HighRange I0_L6P_T0_34

FPGA

kHz

Package Pins | 1O Ports
Use 10 Standard
QUTPUT LVCMOS33
QUTPUT LVCMOS33
QUTPUT LVCMOS33
OUTPUT LVCMOS33
QUTPUT LWCMOS33
QUTPUT LVCMOS33
.‘ suTAUR LY LVCMOS33
- TRISTATE : LVCMOS33
® TRISTATE = LVCMOS33
: TRISTATE : LWCMOS33
: TRISTATE : LVCMOS33
® TRISTATE = LVCMOS33
: TRISTATE : LVCMOS33
: TRISTATE : LVCMOS33
® TRISTATE m LWCMOS33
: TRISTATE : LVCMOS33
: TRISTATE : LVCMOS33
®_ TRISTATE & LVCMOS33

ammmEs

mrenmnnngy,

q L4 v J
SAl z 0
SA2 Z 0 4 0
SA3 4 0 Z
SA4 4 0 4
SG[7..0] 2! 3 'q '1' '2'
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--Dgfedcbha
"11000000"; --0x30
"11111001"; --0x31
"10100100"; --0x32
"10110000"; --0x33
"10011001"; --0x34
10010010"; --0x35 =
"*10000010"; --0x36 =
"11111000"; --0x37 =
'*10000000""; --0x38
*10010000"; --0x39
10001000"; --0x41
10000011"; --0x42
"10100111"; --0x43
10100001"; --0x44 =
10000110"; --0x45 =
10001110"; --0x46

FPGA

4.8.3.

VHDL
when B"0011 0000" => output <=
when B"0011 0001" => output <=
when B"0011 0010" => output <=
when B"0011 0011" => output <=
when B"0011 0100" => output <=
when B"0011 0101" => output <=
when B"0011 0110" => output <=
when B0011 0111" => output <=
when B™0011 1000" => output <=
when B"0011 1001" => output <=
when B™0100_0001" => output <=
when B0100_0010" => output <=
when B0100_0011" => output <=
when B0100_0100" => output <=
when B0100_0101" => output <=
when B0100_0110" => output <=

4.9. 1/0
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4.10. USB
PC USB "FT2232H" USB FIFO

FIFO
FT2232H

4.10.1. PC
1. FT2232H RXF# Low FPGA

2. RD# ADBUS[7..0]
3. RD# FT2232H

Read Timing

RAF#

DATA{Re ad)

RO#

Figure 4.5 FT245 asynchronous FIFO Interface READ Signal Waveforms

(FTDI FT2232H

4.10.2. PC
1. ADBUS[7..0]
2. TXE# Low High FT2232H
3. WR# FT2232H
4. WR# Low WR# High

Write Timing

THE# \

DT (Wirike)

il
i 30ns :
1 eeeeeseseee s ;

Figure 4.6 FT245 asynchronous FIFO Interface WRITE Signal Waveforms

(FTDI FT2232H
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5. USB

UsB PC FPGA
5.1.
EDX-012 PC
0S
5.2. COM
PC USB COM 2.5 7f— I~ (COM & LPT)
COM . L5 EDX-012 (COMS?)
b TOREZDFHDHA 2T A 2T FIAR
bW E=H—
CoMm ;

4§ 2=/—HIL SUFIL IR T3 bO-5—
- § EDX-012 ED-CONFIG

------ § EDX-012 VCP

6. FPGA

USB FPGA
"BBC[EDX-012]"
DONE LED( )
JTAG I/F
6.1.
HUMANDATA
rbf
(@B BBCIEDX-012] V10 — X
EDX-012 == ExIT

msec
Command  Qption

Dir: [C:¥bit_fies |

File: |ED><012_sample.bit |

Action [ always Front
(®) Configuration

18:08:30 | RESET...OK
18:08:32 | FPGA CONFIGURATION. .. OK
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7. FPGA
7.1.
NET LABEL FPGA Pin
CLK12R G4
121iHz CLK12L 611
7.2. LED
LED NET LABEL FPGA Pin
LEDO LEDO H3
LED1 LED1 G1
LED2 LED2 F1
LED4 LED4 E2 S HES S NSRS R SR =R<=]S
LED5 LED5 D1
LED6 LED6 D2
LED7 LED7 C1
* Low
7.3.7 LED
NET LABEL FPGA Pin
L1 SA1 C5
L2 SA2 C4
L3 SA3 C3 T T IT T
L4 SA4 D4
A XSG_A B3 AN
B XSG_B A3 YY),
_ -
C XSG_C B5 Q:g\
D XSG_D A5 lvaY O
E XSG_E B6 _ o
F XSG_F A2 INIRENENEN
G XSG_G B2
DP XSG_DP Ad
7.4.
NET LABEL FPGA Pin
sw1 PSW_A F3
SW2 PSW_B F4
SW3 PSW_C E4
SWa PSW_D D3
11
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7.5.
NET LABEL FPGA Pin
BZ1 BUZZER Bl
7.6. USB
FT2232H Pin NET LABEL FPGA Pin
16 ADBUSO Al0
17 ADBUS1 Al2
18 ADBUS2 C12
19 ADBUS3 Al3
21 ADBUS4 B13
22 ADBUS5 B14
23 ADBUS6 Cl4
24 ADBUS7 D13
26 ACBUSO D14
27 ACBUS1 E13
28 ACBUS2 F13
29 ACBUS3 F14
30 ACBUS4 G14
32 ACBUSS5 H11
33 ACBUS6 E12
34 ACBUS7 F12
* FT2232H
7.7. 1/0
NET LABEL FPGA Pin NET LABEL FPGA Pin
E100 N14 E1021 N11
EI01 M14 E1022 J4
E102 M13 E1023 J3
E103 L14 E1024 K4
E104 J14 E1025 K3
E105 J13 E1026 M2
E106 H14 E1027 M3
E107 H13 E1028 N4
E108 M12 E1029 P5
E109 M11 E1030 M4
E1010 L13 E1031 M5
E1011 L12 E1032 L2
E1012 K12 E1033 L3
E1013 K11 E1034 L1
E1014 J12 E1035 M1
E1015 J11 E1036 J2
E1016 P10 E1037 J1
E1017 P11 E1038 N1
E1018 P12 E1039 P2
E1019 P13 E1040 P3
E1020 N10 E1041 P4
* 1 150kQ
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8.
https://www._hdl.co.jp/ftpdata/EDX-012/index.html
https://www._hdl.co.jp/support c.html
1
1
1
1
1
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9.
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