RVfpga Degisiklikleri

Bu belgede RVfpga 6-10 arasi Deneylerdeki aligtirmalari bitirmek igin RVfpga SoC’ye
yapman gereken degisiklikleri 6zetliyoruz. RVfpga’in bu genigletilmis strima butiin
degisiklikleri icerecek bigcimde [RVfpgaPath]/RVfpga/Labs/RVfpgalLabsSolutions/src dizininde
bulunabilir. Deneyleri bitirmek i¢in belirli, yapiimasi gerekli degisiklikleri burada deney basina
tanimhyoruz.

RVfpga SoC’ye degisiklikler gerektiren alistirmalar sunlardir:
e Deney 6 — Alistirma 2

Deney 6 — Aligtirma 3

Deney 7 — Aligtirma 3

Deney 8 — Aligtirma 2

Deney 9 — Aligtirma 2
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Deney 6 — Alistirma 2. RVfpga'i karttaki bes digmeye erismek icin genislet.

- rvpfga.xdc

##Buttons
set_property
set_property

set_property
set_property
set_property

-dict { PACKAGE PIN N17
-dict { PACKAGE PIN M18
-dict { PACKAGE PIN P17
-dict { PACKAGE PIN M17
-dict { PACKAGE PIN P18

IOSTANDARD LVCMOS33
IOSTANDARD LVCMOS33
IOSTANDARD LVCMOS33
IOSTANDARD LVCMOS33
IOSTANDARD LVCMOS33

} [get_ports

} [get_ports

} [get_ports

} [get_ports

} [get_ports

pb[@] }]; #I0 L9P _T1 DQS_14 Sch=btnc

i pb[1] }]; #I0 L4N TO D85 14 Sch=btnu

pb[2] }]; #I0 L12P T1 MRCC_14 Sch=btnl

i pb[3] }]; #I0 L16N_T1 D15 14 Sch=btnr

pb[4] }]; #I0 L9N T1 DQS D13 14 Sch=btnd

- rvpfga.sv

en_gpio2;
gpio2_irq;
i gpio2;
0_gpio2;

oe(en

e(
(clk),
(wb_rst),
(wb_m2s_gpio2
({2'b6,wb_m2s
(wb_m2s_gpio2
(4'b1111),
(wb_m2s_gpi
(wb_m2s
(wb_s2m
(wb_s2m
(wb_s2m
(gpio2_irq),

(i_gpio2[4
(o_gpio2[4
(en_gpio2));
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io data2,

gpio2[0]
gpio2[1]
gpio2[2]
gpio2[3]
gpio2[4]

gpio2 adr[5:2]1,2
dat),

we),

stb),
dat),
ack),
err),

1,
D,

f
f

(
(

i gpio2[@]
i_gpio2[1]
i gpio2[2]

(i_gpio2[3]

i _gpio2[4]

.bidir(io_data2[e] ));
jir(io_data2[1] ));
(io data2[2] ));
(io_data2([3] ));
data2[4] ));



Wb mux

(ivb
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m2s
m2s
m2s
m2s
m2s
m2s
m2s
m2s
s2m
s2m
s2m
s2m

flash

'

(o
0
(o
0,
i
i
i
i

adr o,

adr o,

wb_ptc2
ptc2

ptc2

wb

ptc3

ptc3
ptc3
ptc3
ptc3

adr.

dat

dat
ack
err
rty

o
[

wb

ptcd.
ptcd
ptcd
ptcd.
ptcd
ptcd
ptcd.
ptcd
ptcd.
ptcd.
ptcd
ptcd.
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wb
wh.
wb
wh
wb.
wb
wh
wb
wb
wh
wh

gpio,
gpio
gpio,

adr o,

gpio »

gpio
gpio
gpio
gpio
gpio
gpio
gpio
gpio

wb
wh.
wb
wh

gpio2

gpio2

err.
rty

uart
uart
uart
uart
uart
uart
uart
uart
uart
uart
uart
uart

adr o}),

rty
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Deney 6 — Alistirma 3. Karttaki bes digme igin RVfpga'de bagka bir denetleyici tasarla.
Onceki aligtirmayla karsilastirildiginda burada Verilog/SystemVerilog kullanarak kendi GPIO
denetleyicini gerceklestirmelisin.

- rvpfga.xdc

##Buttons
set_property -dict { PACKAGE PIN N17 IOSTANDARD LVCM0S33 pb[@] }1; #I0 L9P T1 DQS_14 Sch=btnc
set_property -dict { PACKAGE PIN M18 IOSTANDARD LVCMO0S33 i pb[1] }]; #I0 L4N TO D05 14 Sch=btnu

set_property -dict { PACKAGE PIN P17  IOSTANDARD LVCMOS33 pb[2] }1; #I0 L12P T1 MRCC_14 Sch=btnl
set_property -dict { PACKAGE PIN M17 IOSTANDARD LVCMOS33 i_pb[3] }]; #I0_L16N_T1 D15 14 Sch=btnr
set_property -dict { PACKAGE PIN P18  IOSTANDARD LVCMOS33 } [get pb[4] }1; #I0 LON T1 DQS_D13_14 Sch=btnd

- rvpfga.sv

- swervolf_core.v

- swervolf_syscon.v

i gpio2 reg;

i clk)
i gpio2 reg[4:0] i gpio2[4:0];

0 wb rdt 7 , 1 gpio2 reg
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Deney 7 — Alistirma 3. 8-sayi 7-kesimli ekranlarin ON/OFF LEDIerinin bitin
kombinasyonlarini gosterebilmesi icin bu deneyde tanimlanan denetleyiciyi degistir.

- swervolf_syscon.v

(i wb_sel[
(i wb sel[l
(i wb sel[2
(i wb sel[3
i wb sel[
i wb sel[l
i wb sel[2
i wb sel[

(
(
(
(

Segments Digite
Segments Digitl
Segments Digit2
Segments Digit3

Segments Digit4
Segments Digit5
Segments Digit6
Segments Digit7

Segments Digite;
Segments Digitl;
Segments Digit2;
Segments Digit3;
Segments Digit4;
Segments Digit5;
Segments Digit6;
Segments Digit7;
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r Segbispl Ctr(
(i clk),
(i rst),
(Segments Digite),
(Segments Digitl)
(Segments Digit2),
(Segments Digit3)
(Segments Digit4),
(Segments Digit5)
(Segments Digité),
(Segments Digit7),
(AN),
(Digits Bits)

i wb dat[
i wb dat[
i wb dat[
i wb dat[

i wb dat
i wb dat
i wb dat
i wb dat

7:0];
15:8];

23:16];
].
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clk,

rst n,
Segments Digit®,
Segments Digitl,
Segments Digit2,
Segments Digit3,
Segments Digit4,
Segments Digit5,
Segments Digit6,
Segments Digit7,
] AN,
] Digits Bits);

[
[
[
[
[
[
[
[
[
[

[( 1) countSelection;
overflow o count;

(clk, ~rst.n, 1 1'bl, 1 1 1 , countSelection, overflow o count);

110 ] digits concat;

digits concat[ Segments Digit@;
digits concat[l Segments Digitl;
digits concat[ Segments Digit2;
digits concat[ Segments Digit3;
digits concat[ Segments Digit4;
digits concat[ Segments Digit5;
digits concat[ Segments Digit6;
digits concat| Segments Digit7;

SevSegMux

A(digits concat),
U Digits Bits),
SEL (countSelection[(
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Deney 8 — Alistirma 2. RVfpga’i zamanlayicinin PWM c¢ikti sinyalini Nexys A7 kartindaki iki
uc-renkli LEDlerden birine baglayacak bicimde degistir.

- rvpfga.xdc

## RGB LEDs
set property -dict { PACKAGE PIN R12  IOSTANDARD LVCMOS33 } [get ports { LED16 B }]; #I0 L5P Te D@6 14 Sch=1led16 b

set property -dict { PACKAGE PIN M16 IOSTANDARD LVCMOS33 } [get ports { LED16 G }]; #I0 L10P T1 D14 14 Sch=led16 g
set property -dict { PACKAGE PIN N15 IOSTANDARD LVCMOS33 } [get ports { LED16 R }]; #I0 L11P T1 SRCC 14 Sch=led16_r

- rvpfga.sv

,
accel cs n,
o _accel mosi,
i accel miso,
accel sclk);

gpio out;

pwm_pad o ptc2;
pwm_pad o ptc3;
pwm_pad o ptc4;

(pwm pad o ptc2),
ptc3 (pwm pad o ptc3),
tc4 (pwm pad o ptcd),

pwm _pad o ptc2;
pwm _pad o ptc3;
pwm pad o ptc4;

pwm pad o ptc2,
pwm pad o ptc3,
pwm pad o ptc4,
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ptc2 irgq;

m2s ptc2 cyc),

,wb m2s ptc2 adr[
m2s ptc2 dat),
1111),
m2s ptc2 we),
m2s ptc2 stb),
s2m ptc2 dat),
s2m ptc2 ack),
s2m ptc2 err),

ptc2 irqg).

(),

(pwm_pad o ptc2),
o ()

ptc3 irq;

(clk),
(wb rst),
m2s ptc3 cyc),
,wb m2s ptc3 adr|
m2s ptc3 dat),
11),

m2s ptc3 we),

m2s ptc3 stb),

s2m ptc3 dat),

s2m ptc3 ack),

s2m ptc3 err),
irqg),

().

(pwm pad o ptc3),
0 ()

ptcd irq;

m2s ptcd cyc),
,wb m2s ptcd4 adr[

m2s ptcd dat),

] ).

m2s ptcd we),

m2s ptc4d stb),

s2m ptcd dat),

s2m ptcd ack),

s2m ptcd err),
(ptcd irq),

i().
().

(pwm pad
0 ()

- wb_intercon.vh

Imagination University Programme — RVfpga Modifications
Version 1.0 — 30th November 2020

© Copyright Imagination Technologies



Imagination
university programme

stb),
cti),
bte),
dat),
ack),
err),
rty),

adr),
dat),

- wb_intercon.v
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adr o,
dat o,
sel o,
we 0,
cyc o,
stb o,
cti o,
bte o,
dat i,
ack i,
err i,

wb_mux
(.

CH
wb_mux

(wb_clk i),
(wb_rst_i),
(wb_io_adr i),
(wb_io_dat i),
i (wb_io sel i),
(wb_io we i),
(wb_io_cyc i),
i (wb_io stb i),
i (wb_io ii),
(wb_io_bte i),
(wb_io_dat o),
(wb_io_ack o),
(wb_io_err. ’
(wb_io_rty o),
wb_rom_adr o, adr o, adr o, wl ccel_adr o, wb_p wb_ptc4_adr o, |wb_gpio wb_gpio2 adr o, wb_uart_adr_o})
wb_rom_dat o, y dat o, dat o, wb_ptc4_dat o, jwb_g gpio2 uart_dat_o})
1 sel o, \ sel o, wb_ptcd sel o, gpio2 sel o, wb uart sel o)),
wb_ptca v " v Y wb_uart_we o
wb_ptcd. v c o, wb wb_uart_c
wb_rom_stb wb_ptc4_stb o, |wb_gpio_stb o, wb uart
wb_rom_cti b , wb_ptca cti o, cti o, wb_gpio2 , wb_uart_c
wb_rom_bte o, wb vl flash \ acce ¥ b 2w ptca_bte o, |w bte o, w e 0, wb_uart
wb_rom_dat flash wb_ptca_dat i, |u dat i, ib_uart
wb_rom_ack y wb_ptc4_ack i, |wb_g 02_ack uart
wb_rom_err i, sys , , wb_ptcd_err i, gpio2_err i, vart
wb_rom_r y i, wt flash . r ¥ " r wb_ptc3 rty i, wb_ptcd rty i, jwb_g r J rty i, wb_uart_rty
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Deney 9 — Alistirma 2. RVfpga'i Deney 6’da karttaki digmeleri denetlemek igin icerdigin
ikinci GPIO’dan gelen IRQ4 gudumlu ikinci bir kesinti kaynagdi icerecek bigimde genislet.

- swervolf_core.v

(gpio2 irq),

- swervolf_syscon.v

gpio2 irq,

(irq _gpio_enable)
(gpio_irq gpio2_irq)
sw_irqd 1'bl;
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