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module MOTOR_CNT (input CLK, RESET, DIR_INPUT

reg [20:0] tmp_cnt;
reg [21:0] set_signal;
reg DIR, EN;

parameter CNT_MAX = 2000000; // 20 ms

always @(posedge CLK or posedge RESET)
if (RESET == 1'Db1)
tmp_cnt <= 12" h000;
else if (tmp_cnt == (CNT_MAX - 1))
tmp_cnt <= 12" h000;
else
tmp_cnt <= tmp_cnt + 12" hi;

always @ (x)
begin
case (SET_SW)

3'b000 : set_signal = (CNT_MAXx1)/8;
"b001 : set_signal = (CNT_MAXx2)/8;
"b010 : set_signal = (CNT_MAXx3)/8;
b011 : set_signal = (CNT_MAXx4)/8;
b100 : set_signal = (CNT_MAX%5)/8;
"b101 : set_signal = (CNT_MAXx6)/8;
b110 : set_signal = (CNT_MAXx7)/8;
3'b111 : set_signal = (CNT_MAXx8)/8;

W W W W W W

default : set_signal = 0;
endcase
end

always @(posedge CLK or posedge RESET)
if (RESET == 1'Db1)
EN <= 1'b0;
else
begin
if (tmp_cnt <= set_signal[20:0])
EN <= 1'b1;
else
EN <= 1'b0;
end

always @(posedge CLK or posedge RESET)
if (RESET == 1'b1)
MOTOR_OUT <= 2'b00;
else
begin
if (DIR_INPUT == 1'b0)
MOTOR_OUT <= {1'b0, EN};
else
MOTOR_OUT <= {EN, 1'b0};
end
endmodule

~
input [2:0] SET_SW, output reg [1:0] MOTOR_OUT) ;

[UREF2-1.1] PWM HIHEERE (TF7MILE: MOTOR_CNT.v)

|
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(2) 2@ Verilog-HDL 774 JL(MOTOR_CNT.v)#% Quartus Il @ helio_ghrd v13 FAYzIk-T+)L
@I::ll:o—bij_o

F=N E=R
@D,| . « Temp » Helio » helio_ghrd_v13.1 » - |‘? | | helio_ghrd_v13. 100 2|
ZE - G3REL » HLLWIALS— =~ 0 @
| Ternp * ] i S AR 0] Il
i Hello | .gsys_edit 2015/02/17 18:51  Z7 )l P,
s helio_ghrd_v13.1 db 2015/02/17 18:51  Z7 A Tt )b,
f 1 . he_output 2015/02/17 18:51 7~ F ...
H . hpe_isw_handoff 2015/02/17 18:51  T7 Il T,
MOTOR CNT.v 77 /)L&3E— 1 L ip 2015/02/17 18:51 7l ZAl.. |2
. output_files 201570217 18:51 27 A |
|| €5_pin_model_dump. bt 2014/02/04 10:33  THT 7l
|| helio_ghrd.ipinfo 2014/01/17 18:06  IPINFO 27 -l
il helio_ghrd. qpf 2014/01/17 16:06  QPF 27 -1l
|_| helio_ghrd.qsf 2014/02/04 10030 QSF 7 -1l
|| helio_ghrd. qws 2014/08/06 13:14 QWS 27 -1l w
|| helio_ghrd.=dc 2014/01/31 11:28  SDC 27l
|| helio_ghrd.sdc.bak 2014/01/21 11:28  BAK Z7-fJl
|| helio_ghrd_description.txt 2014,/01/17 16:07  TxT 271
halin ahrd +rn FAIAMNTNA 1020 W T L1l

[E] 2-1.1] MOTOR_CNT.v % helio_ghrd v13 7AYok 4L F12aE—

(3) PC OFARIMYTIZHSD Quartus II D7 AALEHF T )Ly LT, Quartus II Zi2ELET .

Quartus II13.1
(& -bit]

[ 2-1.2] Quartus II DFZE

(4) Quartus IT @ File A=2— = Open Project... Z:ERL T, BELTHWYT7LUR-THA
A®D helio_ghrd.qpf 774/ ILEERL. [BA]ZEY)voLTIOP UM% Open LET,

&4 Quartus II 64-Bit
-

I File ! Edit View Project Assignments Proces:

] New... Ctrl+h r
7 Open... Ctrl+0
Close Ctrl+F4

Mew Project Wizard. ..

ng; Open Project... Ctrl+3 )

[E 2-1.3)] File *=a1— = Open Project... Z3&{R
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=E ~ FLWITAIAS— E — E;l @

|| Intel ] EFHAR 23
IEELEr || .gsys_edit 2014/05/31 16:03 7Tl T
. MSOCache | hc_output 2014/05/31 16:03  Z7A)L T
.. PEMicro . hps_isw_handoff 2014/05/31 16:03  IF7 Il T
| PerfLogs W ip 2014/05/31 16:03 7L A
| Program Files || output_files 2014/05/31 16:03 7L I+

ProgramData | | s0C_system 2014/05/31 16:02 7L F#
- 2014/05/ : 71 F7
§ symbols ﬂ ‘Eﬂ?‘:-o?a-rﬁ-f-j 2014/05/31 16:03 73 ,L:f»:'r
elio_ghrd.qgpf 2014/01/17 16:06 QPF J7 -1 )L

.. System Volume Inf ! -

| Temp
L tmp

., training - 4| 1 | 3

J7AILE(N): helio_ghrd.qpf -

Quartus II Project File (*.gp -

(K 2-14) Y7L R-THALOTODI I DA —T>

(5) helio_ghrd_top &7 IL-V)vILET,

%;i Quartus 1T 84-Bit - C:fTemp/Heliofhelio_ghrd_w13.1/helio_g

File Edit iew Project  Assignments  Processing  Tools  Windo
DE A& % 5@ 9 o |helioghrd
\Project Mavigator 03 x|
Enkiky
Ay Cyclone V: SCSYFCECAZICEES
I| ¥ helio_ghrd_top i

\________R_J

helio_ghrd_top &4 JJL-9YvH

Ay Hierarchy | | Files | i Design Units | <3, IP Compol 4 | p

[E] 2-1.5] helio_ghrd top 5T IL-H)v%

—
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(6) by T -T7A )L (helio_ghrd_top.v) BEAKDT [YARF 2-1.2] D&5IC MOTOR_CNT (FREHEHRMA)

FAVARBAVALET,
( \
module helio_ghrd_top (
//HPS-UART
input uart_rx, //3.3V LV //UART Receive
output uart_tx, //3.3V //UART Transmit
//HPS-12C
inout i2¢_scl_hps, //3.3V //HPS 12C Clock output
inout i2¢c_sda_hps, //3.3V //HPS 12C Data Input/Output
//HPS-SP1-Bus
output spi_csn, //3.3V //Slave Sel 0
input spi_miso, //3.3V //Master Input
output spi_mosi, //3.3V //Master Output
output spi_sck, //3.3V //Clock Output

//HPS-QSPI-F | ash

output qspi_clKk, //3.3V //Clock
inout [ 3:0] qspi_io, //3.3V //Data
output gspi_ss0, //3.3V //Select

//HPS-SD-Card-F | ash

output sd_clk, //3.3V //

inout sd_cmd, //3.3V //

inout [ 3:0] sd_dat, //3.3V //
//HPS-USB-0TG

input usb_clk, //3.3V //Clock

inout [ 7:0] usb_data, //3.3V //

input usb_nxt, //3.3V //

input usb_dir, //3.3V //

output ush_stp, //3.3V //
//HPS-Ethernet———-10,/100/1000

output enet_hps_gtx_clk, //3.3V //Gb Ethernet Clock

output enet_hps_mdc, //3.3V //MDIO Clock (TR=0)

inout enet_hps_mdio, //3.3V //MDIO Data (TR=0)

input enet_hps_rx_clk, //3.3V //Receive Data

input enet_hps_rx_dv, //3.3V //Receive Data Valid / Cont

input [ 3:0] enet_hps_rxd, //3.3V //Receive Data

output enet_hps_tx_en, //3.3V //Transmit Data Enable / Cont

output [ 3:0] enet_hps_txd, //3.3V //Transmit Data

//HPS-Trace

output trace_clk_mic, //3.3V //
output [ 7:0] trace_data, //3.3V //
//HPS-DDR3-400Mx32

output [14:0] ddr3_hps_a, //SSTL15 //Address
output [ 2:0] ddr3_hps_ba, //SSTL15 //Bank Address
output ddr3_hps_casn, //SSTL15 //Column Address Strobe
output ddr3_hps_cke, //SSTL15 //Clock Enable

\ (RR—=I~ i) J

— R ——
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output ddr3_hps_clk_n, //SSTL15 //Diff Clock - Neg
output ddr3_hps_clk_p, //SSTL15 //Diff Clock - Pos
output ddr3_hps_csn, //SSTL15 //Chip Select
output [ 3:0] ddr3_hps_dm, //SSTL15 //Data Write Mask
inout [31:0] ddr3_hps_da, //SSTL15 //Data Bus
inout [ 3:0] ddr3_hps_dgs_n, //SSTL15 //Diff Data Strobe — Neg
inout [ 3:0] ddr3_hps_dags_p, //SSTL15 //Diff Data Strobe — Pos
output ddr3_hps_odt, //SSTL15 //0n-Die Termination Enable
output ddr3_hps_rasn, //SSTL15 //Row Address Strobe
output ddr3_hps_resetn, //SSTL15 //Reset
output ddr3_hps_wen, //SSTL15 //Mrite Enable
input ddr3_hps_rza, //0CT_rzqin
//GP10s
inout hps_gpio09,
inout hps_gpio35,
inout hps_gpio4l,
inout hps_gpiod2,
inout hps_gpio43,
inout hps_gpiod4,
// //
//1/1/1/1/1/1/1/1/1/1/1/1///1/// FPGA Pins /////////////1///1/1/1///1//1//]] ]/
// //
//FPGA-GPLL-CLK //X pins
input clk_100m_fpga, //2.5V //100 MHz (2nd copy to max)
input clk_50m_fpga, //2.5V //50MHz (2nd copy to max)
input clk_enet_fpga_p, //L\DS //125 MHz fixed
//FPGA-User-10
__me_Lii_ﬁﬂéwwiwa__Jai___lm&W£L____
r// output [ 3:0] user_led_fpga, //2.5 //LED pio I
W oufput [ 3:0] WOTOROUT _ J@é!--i&@ff-------J
input [ 2:0] user_pb_ fpga //2.5V //Push SW pio
)i
// //
// Logic description //
// //
// internal wires and registers declaration
wire [2:0] fpga_debounced_buttons;
wire hps_fpga_reset_n;
Twire [3:0] user_Ted foga: )
I__¥ire [1:0] motor_out tmp: e
soc_system u0 (
.clk_clk (c1k_50m_fpga),
.reset_reset_n (hps_fpga_reset_n),
.hps_0_h2f_reset_reset_n (hps_fpga_reset_n),
.memory_mem_a (ddr3_hps_a),
(RAR—D~Fi)
\ J
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.memory_mem_ba

. memory_mem_ck
.memory_mem_ck_n
.memory_mem_cke

. memory_mem_cs_n
.memory_mem_ras_n
.memory_mem_cas_n

. memory_mem_we_n
.memory_mem_reset_n
.memory_mem_dq

.memory_mem_dgs
.memory_mem_dgs_n
.memory_mem_odt

. memory_mem_dm
.memory_oct_rzqgin
.hps_io_hps_io_emacl_inst_TX_CLK
.hps_io_hps_io_emacl_inst_TXDO
.hps_io_hps_io_emacl_inst_TXD1
.hps_io_hps_io_emacl_inst_TXD2
.hps_io_hps_io_emacl1_inst_TXD3
.hps_io_hps_io_emacl_inst_RXDO
.hps_io_hps_io_emacl_inst_MDIO
.hps_io_hps_io_emacl_inst_MDC
.hps_io_hps_io_emacl_inst_RX_CTL
.hps_io_hps_io_emacl_inst_TX_CTL
.hps_io_hps_io_emacl_inst_RX_CLK
.hps_io_hps_io_emacl_inst_RXD1
.hps_io_hps_io_emacl_inst_RXD2
.hps_io_hps_io_emacl_inst_RXD3
.hps_io_hps_io_gspi_inst_I00
.hps_io_hps_io_qgspi_inst_I01
.hps_io_hps_io_qgspi_inst_I102
.hps_io_hps_io_qgspi_inst_I03
.hps_io_hps_io_gspi_inst_SSO
.hps_io_hps_io_gspi_inst_CLK
.hps_io_hps_io_sdio_inst_CMD
.hps_io_hps_io_sdio_inst_DO
.hps_io_hps_io_sdio_inst_D1
.hps_io_hps_io_sdio_inst_CLK
.hps_io_hps_io_sdio_inst_D2
.hps_io_hps_io_sdio_inst_D3
.hps_io_hps_io_usb1_inst_DO
.hps_io_hps_io_usb1_inst_D1
.hps_io_hps_io_usb1_inst_D2
.hps_io_hps_io_usb1_inst_D3
.hps_io_hps_io_usb1_inst_D4
.hps_io_hps_io_usb1_inst_D5
.hps_io_hps_io_usb1_inst_D6
.hps_io_hps_io_usbl_inst_D7
.hps_io_hps_io_usb1_inst_CLK
.hps_io_hps_io_usb1_inst_STP
.hps_io_hps_io_usb1_inst_DIR
.hps_io_hps_io_usb1_inst_NXT

(RR—=T~ )
\

(ddr3_hps_ba),
(ddr3_hps_clk_p),
(ddr3_hps_clk_n)
(ddr3_hps_cke)
(ddr3_hps_csn)
(ddr3_hps_rasn)
(ddr3_hps_casn)
(ddr3_hps_wen)
(ddr3_hps_resetn),
(ddr3_hps_da),
(ddr3_hps_das_p),
(ddr3_hps_das_n)
(ddr3_hps_odt)
(ddr3_hps_dm),
(ddr3_hps_rza)
(enet_hps_gtx_clk)
(enet_hps_txd[0]),
(enet_hps_txd[1]),
(enet_hps_txd[2]),
(enet_hps_txd[3]),
(enet_hps_rxd[0]),
(enet_hps_mdio)
(enet_hps_mdc) ,
(enet_hps_rx_dv),
(enet_hps_tx_en)
(enet_hps_rx_clk),
(enet_hps_rxd[1]),
(enet_hps_rxd[2]),
(enet_hps_rxd[3]),

(gspi_io[0]),
(gspi_io[11),
(gspi_io[2]),
(aspi_io[31),
(aspi_ss0),
(aspi_clk),
(sd_cmd)

(sd_dat[0]),
(sd_dat[1])
(sd_clk),
(sd_dat[2]),
(sd_dat[3]),
(usb_data[0]),
(usb_data[1]),
(usb_data[2]),
(usb_data[3]),
(usb_data[4]),
(usb_data[5]),
(usb_data[6]),
(usb_data[7]),
(usb_clk),
(usb_stp),
(usb_dir),
(usb_nxt),

J
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.hps_io_hps_io_spim0_inst_CLK (spi_sck),
.hps_io_hps_io_spim0_inst_MOSI (spi_mosi)
.hps_io_hps_io_spim0_inst_MISO (spi_miso)
.hps_io_hps_io_spim0_inst_SSO (spi_csn),
.hps_io_hps_io_uart0_inst_RX (uart_rx),
.hps_io_hps_io_uart0_inst_TX (uart_tx),
.hps_io_hps_io_i2c0_inst_SDA (i2c_sda_hps)
.hps_io_hps_io_i2c0_inst_SCL (i2c_scl_hps),
.hps_io_hps_io_trace_inst_CLK (trace_clk_mic)
.hps_io_hps_io_trace_inst_DO (trace_data[0])
.hps_io_hps_io_trace_inst_D1 (trace_data[1])
.hps_io_hps_io_trace_inst_D2 (trace_data[2])
.hps_io_hps_io_trace_inst_D3 (trace_data[3])
.hps_io_hps_io_trace_inst_D4 (trace_data[4])
.hps_io_hps_io_trace_inst_D5 (trace_data[5])
.hps_io_hps_io_trace_inst_D6 (trace_data[6])
.hps_io_hps_io_trace_inst_D7 (trace_datal[7])
.hps_io_hps_io_gpio_inst_GPI009 (hps_gpio09),
.hps_io_hps_io_gpio_inst_GPI035 (hps_gpio35),
.hps_io_hps_io_gpio_inst_GPI041 (hps_gpio4l),
.hps_io_hps_io_gpio_inst_GP1042 (hps_gpio42),
.hps_io_hps_io_gpio_inst_GPI043 (hps_gpio43),
.hps_io_hps_io_gpio_inst_GP1044 (hps_gpio44),

. led_pio_external_connection_export (user_led_fpga)
.dipsw_pio_external_connection_export (user_dipsw_fpga),
.button_pio_external_connection_export (fpga_debounced_buttons)

)

// Debounce logic to clean out glitches within 1ms
debounce debounce_inst (

.clk (clk_50m_fpga),
.reset_n (hps_fpga_reset_n)
.data_in (user_pb_fpga),

.data_out (fpga_debounced_buttons)
)
//defparam debounce_inst. WIDTH = 2;
defparam debounce_inst. WIDTH = 3;
defparam debounce_inst. POLARITY = “LOW";
defparam debounce_inst. TIMEOUT = 50000; // at 50Mhz this is a debounce time of 1ms
defparam debounce_inst. TIMEOUT_WIDTH = 16; // ceil (log2 (TIMEOUT))
{---------------------------------------'\
§ MOTOR_CNT w1 (
: . CLK (c1k_50m_fpga)
I - RESET ("user_pb_fpga[0]),
: .DIR_INPUT ("user_led_fpgal3l),
1 . SET_SW(Tuser_led fpga[2:0]),
: . MOTOR_OUT (motor_out_tmp)
E
1
1

| assign MOTOR_OUT = ™{user_led_fpga[3:2], motor_out_tmp};

| T ————

endmodule

[VAE 2-12] BT -T74ILAD MOTOR_CNT DA RBZ X (helio_ghrd_top.v)
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(7) AVRBUADMEH1=5 File A=a1— = Save TE—TLET .
%; Cuartus 1T 54-Bit - C:fTemp /Heliofhelio_ghrd

File # Edit Miew Project  Assignments  Processing

] mMew... Chrl+M [ hr
= oOpen... Chrl+0

Close Chrl+F4 I
&l Mew Project Wizard, .
& OpenPraject... Chrl+3

Save Praject

Close Project

Save Chrl+5

o e —— e ——— [,

SAawve A,

[Ed 2-1.6] File A=2— = Save Ttz—7J

(8) MOTOR _CNT D#EHEEHDITOVIRELTIETRDKSIZHEYET,

clk_50m_fpga
soc_system MOTOR_CNT

—>1 CLK

RESET MOTOR_OUT [1:0] |——> MOTOR_OUT [1:0]
(LEDO, LED1)

user_led_fpga [3] ® DIR
user led fpga [2:0] r SET_SW [2:0]
MOTOR_OUT [2]
(LED2)

MOTOR_OUT [3]
(LED3)

user_pb_fpga[0]
(btn0)

[Ed 2-1.7] MOTOR_CNT DAYV RAVREHDTAVIE

— R ——
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(9) A—HRERIEDEFIZHEL., HHLE user led fpga D MOTOR OUT [ZEELE=-DT,.EV-7
A% [YRF2-13] OESIZEELET (helio ghrd.gsf 77 EITAATHRWVWTEELEERELE
EDR

EENRDOOBT7MIVELE—T LT . T T14E8TLES,

# set_location_assignment PIN_U9 -to user_led_fpgal[0]

# set_location_assignment PIN_AD4 -to user_led_fpga[1]
— | OAVRTORTS

# set_location_assignment PIN_V10 -to user_led_fpga[2]

# set_location_assignment PIN_AC4 -to user_led_fpga[3]

set_location_assignment PIN_U9 -to MOTOR_OUT[O]
set_location_assignment PIN_AD4 —to MOTOR_OUT[1]
set_location_assignment PIN_V10 —to MOTOR_OUT[2]
set_location_assignment PIN_AC4 —to MOTOR_OUT[3]

— | ZEORYEMTS

[URF2-13] EV- 7Y L2 DZEE (helio_ghrd.qsf D)

(10) Processing *=a— = Start Compilation F£f=[& #» HREAVEV)YIL T, AVNAILEEFTLE
ED

fhelio_ghrd_v13.1/helio_ghrd - helio_ghrd

l Tools Window Help 5/

Stop Processing Ctrl+Shift+C b2 2 gy
e TRINIPN
I » Start Compilation Chrl+L } helio_ghrd_top.v

27 Analyze Current File ) m‘* '”m 0 Ml
Start » '
Update Memory Initialization File Fe logic to cl

o bnce inst (
‘-’ Compilation Report Ctrl+R =
Q Dynamic Synthesis Report

JI £ PowerPlay Power Analyzer Tool

WV SSN Analyzer Tool

debounce inst.

1 Receive Compilation Status Notifications pounce_inst.WI
R J s werpueswe—a=0OUNce_inst.PO

185 defraram debounce inst.TI

(B 2-1.8] A/ L ILDETT

(11) AV RAILHHEINT B &, helio_ghrd v13 FATCTHIRD output files TAILFIZEFHLL
helio_ghrd.sof 27 ILHBERKINTLSIET TT ., CNEHRFE Helio [T HO—FLET,

Type ID Message
P 3

332101 Design is fully constrained for setup requirements
5) 332101 Design is fully constrained for hold requirements
y Quartus II 64-Bit TimeQuest Timing Analyzer was successful. 0 errors, 14 warnings

) 293000 Quartus II Full Compilation was successful. 0 errors, 160 warnings

[E 2-1.9] a2/ 1L DRETH

— R ——
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2-2. LED @ PWM #lfl (@< kR-514)

CCECTEBHNTERLEBLI=TYA2% Quartus II TA/XAJLL, Programmer THERINT= sof
T74I)L%E Helio 282 A—RLT, aYUR-5M4U(2k% PWM HlHEHZELET.

(1) Helio &RRR PC BN TFRIDLIICHEGTESN TSI EEHERLET,

== USB ¥—J L

USB-
Blaster Il

ETHERNET

microSD
Card

PC(FRRK-T V)

{—H—Fb-r—T L

Helio (2—#4whk-71R—F)

[E 2-2.1] PC & Helio DEHE (£4)

@ Helio @ UART ar94&HRRM PC @ USB R—hE2= USB 7—J )L THERKLET .

@ Helio @ USB-Blaster™ II ax494&/RAN PC @O USB R—b#X= USB 4 —J LT
BLET

@ Helio ® ETHERNET a#94%&HRAN PC DA—H—Ryb-R—bEf—H—Ryk-r—T
IVTHERHGLET .

@ Helio ® microSD H—K-XAwkIZ, SoC Linux &5 [H//<] TFEALI= Helio A Linux
@ microSD Hh—FZEBYHHITET,

(2) Helio ® EIRZEANT Linux HEEILI=S. 2—5 VMl (Helio) TUUTD&LSIC root TAY A
v LT.udhcpc AT FEEITLT. DHCP H—/3\H\5 Helio 12 IP PRLAAMFEShDLS1ZL
FI(TEEDHITIE. 192.168.1.238 MNfFEEINTNET),

(X&)

SoC Linux 815 [H /=] T#HBALI- DHCP H— NN BEINTNT [FRTELILERES
LTWET,

FILII”

socfpga login: root
root@socfpga:~# udhcpc
udhcpe (v1.20.2) started
Sending discover. ..

Lease of 192.168.1.238 obtained, lease time 21600
/etc/udhcpe. d/50default: Adding DNS 192.168.1.1

[ R EEEEEEEEEEEEEEEEEEEE———
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(3) PC MFRIMYTIZHS Quartus I DFAAVEFTIL-9')vIL T, Quartus IT ZFEEILET,
% BEIZ Quartus I AEENEHTHAGEEIL. COFIBIERAFYTL TSN,

Quartus IT 13.1
fed-bit)

[E] 2-2.2] Quartus II DFEEY

(4) Quartus 11 @ Tools *=1— = Programmer %R, Ff=(F Programmer 742> ¥ %Hvs
LT Programmer ZHEEILFET,

4 Quartus 11 64-Bit
—— _
File Edit \Miew Project  Assignments  Processing r.Tu:u:uls | Window  Help =

- % i i 4
AR HG @9 o Run Sirulation Tool

2 Launch Simulation Library Compiler
Project Mavigator - i P
Launch Design Space Explorer
% Compilation Hierarchy L an =P P
;TJ TimeCuest Timing Analyzer
Advisors 3

Chip Planner

Design Partition Planner

& &

Metlisk Yiewers 3

SignalTap II Logic Anakyzer

In-Syskemn Memory Conkent Editor

[y Hierarchy | E|Fles | o Designunits | 3T

Logic Analvzer Interface Editor

Ew ) B

Tasks In-Syskem Sources and Probes Editor

Flow: [H';.*perFIex Compilation v] E SignalProbe Pins. ..

pu

% Prograrinnet 1

| Task L U —————
. '

[E 2-2.3] Programmer DFCEj

— R ——
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(5) Programmer MNIZ§% [Hardware Setup...] RZ2%%1)w- L. Currently selected hardware D JLA
D UUAHAD Helio ZBRLFT o EIRLI=D [Close] €79 ILFET,

w Quartus IT 54-Bit Programmer - [Chainl, cdf]
2 Search al

7 Hardware Satup... ' Mo Hardware Mode: [JTAG A Progress:

[ Enable real-time ISP ta allow background programming (For MAX IT and MAX ¥ devices)

File [ieice: hecksimn Liserende Pronrarnt Vi El:
10 Start It
A Hardware Setup ==

il Shop

Hardware Settings ITAG Settings

FY Auka Detect
Select a programming hardware setup to use when programming devices, This programming
- hardware setup applies only to the current programmer window,

LE &dd File... Currently selected hardware: ﬂ-!elio [UsE-1] zl

Available hardware items
M5 Change File. .

L] Hardware Server Part Add Hardware. .. -
il Save File Helio Local USB-1
Remove Hardware
[ Add Device. ..
Tuup
L Dowen

@ead

h X

[ 2-2.4] Hardware Setup

(6) [Auto Detect] RAVEDwIL, R—FE®D JTAG FxAUIZHEHIN TS FPGA ZHRHELET,
Select Device 4 RIMIBNT=5 “SCSXFC6COES” #FEIRL [OK] #HvHILET,

-

\% Quartus 1T 54-Bit Pregrammer - [Chainl, cdf]

2 Hardware Setup...|  Helio [USE-1] Made: [ITAG -

[ Enable real-time ISP to allow background programming (For Max 11 and MaX ¥ devices)

il Chca i bl Ll o)
il SEart 5
ik Select Device (=230
il Sk
2t Found devices with shared JTAG ID for device 2. Please select vour device,
& Auto Detect () 5CSEBAG
) SCSEBARES
Deleke
() BCSEMAG
Add File, .. §
——
I hange File... 4 (7} BCSEFCACH —
L N —
Goaverie || (SscsFascees =
() BCSEFCADG
Add Device... _
[Badsmevie ] || | o orcness
e

L Dovan

[E 2-2.5)] F/ALRDREIR
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(7) 5CSXFC6C6ES LE&41)y- L T/NASA kL [Change File] #2')vYL%ET,

& Quartus I 54-Bit Prograrmimer - [Chainl, cdf]*
Fle Edt ‘iew Processing Iools  Window Help 'SP

%, Hardware Setup...| Helio [LISE-1] Mode: [JTF\G - Progress:

[] Enable real-time ISP ta allow background programming (For MAX I1 and MAX ¥ devices)

File Device Checksum |Jsercode Program/
Bl Start Configure
i <NONE = SOCYHPS (0000000 <None =

<none s SCSKFCECEES 00000oa0 i<nones “
Iﬁ Auto Deteck

I Delete 4 I

[ Add File...

]

hange File...

———m M ——— ]

[EJ 2-2.6] [Change File] &%)y

(8) [Select New Programming File] # A4 7RAY Ry IR T, A HooO—FREFELTHEELTHL:
helio_ghrd v13.1 Z#ILFDTD output files T ILAETZ XL T, helio_ghrd.sof ZEIRL
[Open] LET

iy Select New Prograrmming File @
Lok in: [ . Di\TempiHeliothelio_ghrd_w13. 1output_files v] - = I E]
yAy My Computer 'Elfﬂ.-ﬂrﬂic—
R 114 Ll helia ghed sof,
File name: |he|iu:u_ghrd.snF | ! Open I
Files of bype: [Prngramming Files (*,sof *,pof * jam *.jbc * elkp * 5ic) - ] [ Cancel ]

[E2-2.7] FOTS5305-T71ILDRIR

(9) Program/Configure [ZFTv%E AN, [Start] REVED)YILTAVT4FaL—2avETVVE
9, Progress /\—IZ1100% (Successful) JERRSINNIETOT ST IEET TY,

\‘.ﬁi Pregrammer - D/ Temp/Helio/helio_ghrd_v13.1/helio_ghrd - helio_ghrd - [output_files/helio_ghrd, edf]* E]@
File Edit Yiew Processing Tools ‘window Help 57 Search alkera.com '.9

iHardware Setup...| Helio [USE-1] Made: [JTAG '] Progress: i 100%. (Successful) ib

[] Enable real-time 15F to allow background programming (For Max IT and MaX Y devices)

% File Device Checksum Usercode Prograrn/ Werify Blank- Examine
Bl Skark Configure Check,
. ..
i 5o <none SOCYHPS 00000000 <none
i output_files/helio_ghrd.sof  SCSHFCECEUZICEES  0263F018 02637015 || | | | |

Iﬂl Auto Detect
J€ Delete 4 T | 3

[ 2-2.8] UI7L R FTHAUIZLBAV I4F21L—23 0 DELT
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(10) &IZ B2—4 vl (Helio) i 5> PWM HlEID =6 DIEE% SoC Linux 815 [H/K] DI2-5. 7
INARTF7AIVDERERSAIN-THORRID (3) THERLI=T /A X T74 )L /home/root/led0~3
[ZEYFET,

[VAF2-21] D&ESBRVITEEBRLTHLEERTT .

AERERIRFD pwm set.sh RV TR T7AIVERELELI=DT, ThEaE4FHO—KLT

SoC Linux 815 [H /=] TiRBALT- Samba H—/\#EH T, Windows A5 Vine Linux D7R—
LT 4LYK) (/homeftori) [ZaE—LTTHIFALESLY,

[F5E]

Linux ETERTS pwm setsh RV Tb-T7A)LIE, XFI—F% TUTF-8). RIT3—F%
[LF Q&1 THERTIBLENHYET . BIRETHRED pwm set.sh RIUTh-T7A/)LIE, XF2
—F TUTF-81. &473—F TLF O& ] THERLTHYETH. ZHET pwm_setsh RYYTk-2
FAIWEERT HEE XTEL TS,

#1/bin/sh

echo “ARG Value = $1”
LEDO="expr $1 ¥% 2°
LED1="expr $1 ¥/ 2 ¥% 2°
LED2="expr $1 ¥/ 4 ¥% 2°
LED3="expr $1 ¥/ 8 ¥% 2°

echo $LEDO > “/led0
echo $LED1 > ~/led1
echo $LED2 > “/led2
echo $LED3 > “/led3

echo “LEDO = $LEDO”
echo “LED1 = $LED1”
echo “LED2 = $LED2”
echo “LED3 = $LED3”

[URF2-2.1] PWM HIEEIDRI) T+ (pwm_set.sh)

(11) LEBD pwm setsh AP Tr-T7A)L%E NFS #2HT Helio LISEST=ODEFELT, 4—4'y
~MEI (Helio) /578 A MBI (Vine Linux) DYt /opt/Helio [Z pwm setsh ZaE—LTHEE
ED

ARAMME|(Vine Linux) NS TDIAYUREETLET .

[tori@Vvine65 ~]$ cp pwm_set.sh /opt/Helio

— R ——
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(12) Helio @ SD A—K® /bin D TFIZHEBLEADTULVS busybox Z{E>T. 7RAMEI(Vine Linux) ®
Jopt/Helio % /mount dir 2RO RLET,
ZhiZ&kY., £EFE (11) T Jopt/Helio IZaE—L7= pwm set.sh % Helio @ /mount dir MHEET
JEATESDLIIRYFET,

Ff=. ®THEATH2-3. CGI I2&D PWM Kl IZRITS H1=8IIE, SoC Linux &5 [H/ME]
TEBALT= thttpd &ULVD Web H—/-YIREFERALET,

SoC Linux &8 [H/PH] MI2-2. thitpd DZOR - /8AILEAVAR—ILIZ—BYERLTLS
BE X, thttpd DT 7A )L (thttpd. thttpd.conf, index.html, printenv.cgi) A% /opt/Helio IZBEICOE—&
NTWBIETHEDT, CNHDT7AILE Helio @ /mount dir MOEET VR TESLIITHYFE

ERR
A—4y Ml (Helio) TUTDaYUREEFTLET,

% 1.SoC Linux &35 [H /=) THEALI=. NFS H—/N\AEHETEZAILERRELTLVET,

2. thttpd D77 JL (thttpd. thttpd.conf, index.html, printenv.cgi) A%, 7RAZA Ml (Vine Linux)
foptHelio T4LZRMJICaE—SN TLVELMEEIE, SoC Linux #E15 [H/PH] 0I2-2. thitpd
DHIORAVINILEADRAR—=)LID 20 R— (8) FTEITLT thttpd DI7AIL%E
Jopt/Helio TA4LZRJICOAE—LTHL, CNUBEDRTYTEEITLTZELY,

root@socfpga:~# busybox mount -t nfs -o nolock 192.168.1.2:/opt/Helio /mount_dir
root@socfpga:~# cp /mount_dir/pwm_set.sh /home/root/altera/

(13) #—4"yMEl (Helio) TLLTF® insmod OV RF%EZE{TLT. SoC Linux &5 [H /K] TFTIC
ERLTIYOURENTLVS helio_gpio.ko FZA/3\EO—KFLET,

root@socfpga:~# insmod /mount_dir/helio_gpio.ko
Device registered successfully, Major No. = 252

— R ——
Ver. 13.1/Rev.2 2017 &£ 8 A 19/26 ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.



SoC Linux &35 [H/t]

dA—HEEOBMNEEEHEE
[ ALTIMA . ELSENA

(14) #—4y Ml (Helio) TUTDKSIZEITLET,

CZDOHITIE /home/root/altera DT
root@socfpga:~# cd /home/root/altera/ € ROUTRTrLILBBINTNDEDET S
root@socfpga:~/alterat# ./pwm_set.sh @
root@socfpga:~/altera# ./pwm_set.sh 1 LEDO LEDT LED2 LED3
root@socfpga:~/altera# ./pwm_set.sh 2 ‘ O ‘ ‘
root@socfpga:~/altera# ./pwm_set.sh 3
root@socfpga:~/altera# ./pwm_set.sh 4 1\ 1\
root@socfpga:~/altera# ./pwm_set.sh 5 M AN K= B fE T FiERd
root@socfpga:~/alterat# ./pwm_set.sh 6 HERAEGE D
root@socfpga:~/altera# ./pwm_set.sh 7
root@socfpga:~/altera# ./pwm_set.sh 8
root@socfpga:~/altera# ./pwm_set.sh 9 LEDO LED1 LED2 LED3
root@socfpga:~/altera# ./pwm_set.sh 10 O ‘ ‘ O
root@socfpga:~/altera# ./pwm_set.sh 11
root@socfpga:~/alterat# ./pwm_set.sh 12 1\
root@socfpga:~/altera# ./pwm_set.sh 13 MENKELEBIZHST
root@socfpga:~/altera# ./pwm_set.sh 14 BIEAELE D SEETRT
root@socfpga:~/alterat# ./pwm_set.sh 15
root@socfpga:~/altera# cd ..
root@socfpga:~#

[E] 2-2.9] PWM HEHDRI T EHERLI- LED DIREE

@ TE#R] (KE 0~7 £2527-154)1%. LED0 A MWL, LED1 [XHELTLEETET,
@ THEREE] (HIE 8~15 25X 1-15HE) L. LED1 ML, LEDO [EHTLERITET,
@ LED3 [XEEARZERLTHY, NEER] (XRLTL. R [FHEITLET,
@ LED2 [ZIZ user_led fpga[2] (Ewk 2)DEBNZDEFEAS>TLSDT., 5ZHHIED.
0~3 F=IE 8~11 DIHFAIE ALT
4~7 Ff=lE 12~15 DZFEIE HLAT
LET,

HLOIEATHEWEEIZIE, HDL OV—RPEL -FHAUMNERIZITHhNTLNSD, Fiz gsf 774
WEEDHEFERLFTVILTHELELS,

— R ——
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2-3. CGI I2&% PWM il

RHYTrTAVMA— L TE-DT. SEILX CGl 7Y SLEZERLT. IS5S9YhsarrO—I)LLTH
*9,

(1) CGI AT SLDY—R-aA—R(T7AI)L%: pwm _cntc)ERD [YRL2-3.1) [TRLET,

Y—X-O—FI& Leafpad TTA2FEFERALT—HOEIELTEETH ., KELZDO TR DR F
@ pwm cnt.c Y—R-O—FZHABELFELT-,

ZDEEHE pwm entec Y—R-O—FEHH2O—KRLT, SoC Linux &5 [H/=X] THREALL-
Samba H—/\#EH T, Windows M5 Vine Linux DR—L =T LIk) (/home/tori) [ZAE—LTZ
FIALEESLY,

#tinclude <stdio. h>
#include <string.h>
#tinclude <sys/types. h>
#include <sys/stat.h>
#include <fentl.h>
#include <unistd. h>

int main(int arge, char *argv[]) {
int i, j, last_result0, last_resultl;
int led_fd[4];
char *env;

static char *LED[] = {
“/home/root/led0”,
“/home/root/led1”,
“/home/root/led2”,
“/home/root/led3”

s

1
—_—

static char *MESO[]
“Pos”’
“Neg”

};

static char *MES1[]
“Speed0”,
“Speed1”,
“Speed2”,
“Speed3”,
“Speed4”,
“Speed5”,
“Speed6”,
“Speed7”

1
—_—

printf (“Content-type: text/html¥n¥n”);
printf (“<html><body><p><big>Motor control CGI sample</big></p>¥n”);
printf (“<form action=¥"pwm_cnt. cgi¥” method=¥"get¥">¥n") ;
env = (char *)getenv ("QUERY_STRING”) ;
if (env == NULL) env = “Pos Speed0”;
//printf (“<p>%s</p>¥n”, env);

(RR—=T~ )
\ J
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for (i =0; i <=3; i++) {
if ((led_fd[i] = open(LED[i], O_WRONLY)) == -1) {
perror (“open:”);
return 1;
}
]
for (j =0; j <=1, j++ {
printf (“%s<input type=¥"radio¥” name=¥"Motor_DIR¥” value=¥"%s¥"”
it (strstr(env, MESO[j]1)) {
printf (“ checked>¥n”) ;
last_result0 = j;
}
else {
printf (“>¥n”);
}
}
printf (“<BR>¥n") ;
for (j =0; j<=17; j+) {
printf ("%s<input type=¥"radio¥” name=¥"Motor_SPEEDY¥” value=¥"%s¥"”
if (strstr(env, MES1[j1)) {
printf (“ checked>¥n”) ;
last_resultl = j;
}
else {
printf (">¥n");
}
}
printf (“<BR>¥n") ;
if (last_result0 == 1)
write (led_fd[3],“17,1);

else
write (led_fd[3], 70", 1);
for (i =0; i <=2, i++) {

if (last_resultl & (0x01 << i))
write (led_fd[il, “17,1);
else
write (led_fd[il, “0", 1);
}
printf (“<input type=¥"submit¥” value=¥"submit¥”><br>¥n”);
printf ("</form></body></htm|>¥n”) ;
return 0;

- vy e

MESO[j1, MESO[jl);

MES1[j1, MES1[jD);

[VRK2-3.1] PWM &I CGI 0SS L(TD7LILE:

(2) RRMEI(Vine Linux) MU TOIATUR T, pwm _cnt.c DYAR -/ )LE

pwm_cnt.c)

==

xE1T

L/i‘d_o

[tori@Vine65 ~]$ arm-linux-gnueabihf-gcc pwm_cnt.c -o pwm_cnt.cgi

Ver. 13.1/Rev.2 2017 &£ 8 B 22/26

ALTIMA Company, MACNICA, Inc. / ELSENA,Inc.



SoC Linux &35 [H/t]

21— EIR DB TR
[ ALTIMA . ELSENA

(3) pwm_cnt.cgi MERINTVDIETLRD T, TN%E NFS ZHT Helio EITEST-HDEFLELT,
A—4*y Ml (Helio) A 578X MAI (Vine Linux) DY b5 Jopt/Helio IZ pwm cnt.cgi ZaE—L
THEFET,

ARAMEI(Vine Linux) NS TFOaATUREERITLET,

[tori@vine65 ~]% cp pwm_cnt.cgi /opt/Helio/

(4) Helio @ SD A—K® /bin DTFIZHEHEADTLVS busybox Z{E->T. ARARMEI(Vine Linux) 0
Jopt/Helio % /mount_dir [Z¥VURLET . 2—5vMil(Helio) TLLTDIATUREEITLET,
“hizkY, £5E (3) T /opt/Helio [COE—L7= pwm cnt.cgi % Helio @ /mount dir MHEET
DEATESLIILYET,

X BIHOI2-2.LED ® PWM #IH (AR -542) 1D (12) T, $TIZRIUNEATHNIE,
CDFIBIERFYTLTLZELY,

G235
SoC Linux 1815 [H/Z] THBALT-.NFS —/N\NFEHETELILERIRELTLET,

root@socfpga:~# busybox mount -t nfs -o nolock 192.168.1.2:/opt/Helio /mount_dir

(5) 2—4 Al (Helio) T thitpd DFEFITVET . F9J NFS BHTRATWNS4D2DT71)L
(thttpd. thttpd.conf., index.html, printenv.cgi) & root TALZrJIZOAE—LTHEET,

3% SoC Linux 815 [H/7K] Dr2-6.LED @ CGI#lfE] (5) T. I TIZaE—FHThNIL. =
DFIEERFYTLTZELY,

root@socfpga:~# cp /mount_dir/thttpd . €<——| B#®D . | (Fyk) ZEhLLNIE
root@socfpga:~# cp /mount_dir/thttpd.conf .

root@socfpga:~# cp /mount_dir/index.html .
root@socfpga:~# cp /mount_dir/printenv.cgi .
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(6) #—4"yMil (Helio) TUTDESITHELA—HFOI7/ILEERLET,

% SoC Linux &15 [H//K] DI2-6.LED @ CGI §lfE] (6) T. I TIZEBEEATHNIX. 2D
FIBIZRFYTLTLESLY,

root@socfpga:~# adduser httpde—— | SoC Linux &15 [H/m] TEEFHTHIIL.
Changing password for httpd IS—HAHFEINERLTHEEHYEEA

Enter the new password (minimum of 5, maximum of 8 characters)

Please use a combination of upper and lower case letters and numbers.
~

Enter new password:
Bad password: too simple.

L | B/ RRT—K (FIZIX, toriumi) %
Warning: weak password (continuing). AALET GEEF)

Re-enter new password:

Password changed. 3
root@socfpga:~# mkdir /home/httpd/html <——————— SoC Linux &2 [H/MW] CEEFAHTHIIL.
root@socfpga:~# mkdir /home/httpd/html/cgi-bin <—— IS—HHFIHNERLTHESYFELEA
root@socfpga:~# cp index.html /home/httpd/html/

root@socfpga:~# chmod 644 /home/httpd/html/index.html

root@socfpga:~# cp printenv.cgi /home/httpd/html/cgi-bin

root@socfpga:~# chmod 755 /home/httpd/html/cgi-bin/printenv.cgi

(7) #—4 Ml (Helio) T pwm cnt.cgi 774 L% /home/httpd/html/cgi-bin TALIR)ATE—LT
M5, chmod AV R TERITIEREESZFT,

root@socfpga:~# cp /mount_dir/pwm_cnt.cgi /home/httpd/html/cgi-bin
root@socfpga:~# chmod 755 /home/httpd/html/cgi-bin/pwm_cnt.cgi

(8) 4—%"yMil(Helio) T thttpd ZLLTNDIYURTREILET, TN, ps AYURTTOEAN
EILTWAILERHERLET,

root@socfpga:~# ./thttpd -C thttpd.conf €———| thitpd Z#2E)
root@socfpga:~# ps

PID USER VSZ STAT COMMAND
1 root 1312 S init [5]
2 root 0 SW [kthreadd]
3 root 0 SW [ksoftirqgd/0]
(GEHPARR)

704 httod ~ 2388'S . /thttpd ~C thttpd. conf < | FnpzpEBLC B LE R

705 root 1944 R ps
root@socfpga:~#
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(9) RAMEAI(Vine Linux) T Web 757 (Firefox) ##2ELET,

(%4 Vine621 - VMware Player (GFEFIENOEHD)
Player(P) v | Il v & M [@

EFH YZFL @[:—)_]- | & [tori@Vine63
B 7oty >
S 27z >

T@ Ekiga YT T2 Y

13 Avahi SSH 9 —/iDRFE
13 Avahi VNC 9 —/imiR5e

Al =L

B oovreess >|Qm:777rb<f(t JE- r~)

[ 2-3.1] Web T5H (Fire Fox) %i2Eh

(10) X (X DHCP H—/\Mi>ff5 &Ntz Helio ® IP ZRLAHT192.168.1.238 IDIHE X,
http://192.168.1.238:8080/cgi-bin/pwm_cnt.cgi
% URL IZHRELT. TRIDKSHTSOHHMNIENT PWM FHIETESKSIZHYET,

‘Pos’ IZTFxvPEANDE TIEER]., ‘Neg’ ITFzvIEANDE TR ITHEYES, £-F ‘Speed’
[ZFTvIEANDE BMFHNKRELGBIZHST LED O RBEREINESLGYET, [submit] RIH
D)9 HEHRFELI: PWM HlEEETLET,

Fx 9T TS [=Bilx
PTIWE) WREE) #|R(V) BES TvOV—OEB) WoIKT) ALTH)
| ihttp://192.168....bin/pwm_cnt.cgi | 57 |

<1':| [\ 192.168.1.232: 8080/ cgi-bin/pwm_cnt.cg W @l [V Google O\l @ ﬁ‘

Motor control CGl sample 7]

Pos @ Neg ©
Speed0 ® Speed1 © Speed2 O Speed3 O Speed4 O Speed5 O Speed6 O Speed7 O

| submit |

=

[E 2-3.2] PWM 4l#) CGI
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