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* PYNQ Introduction, https://pynq.readthedocs.io/en/v2.6.1/, retrieved 2021-07-08.
Eif§ i #8: PYNQ: Python Productivity, http://www.pynq.io, retrieved 202 1-07-08.
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From pynq import Overlay
import  time

pl = Overlay("knight_pynq.bit")
gpio = pl.axi_gpio_0
for i in range(3):
gpio.urite(e, 10000006); time.sleep(3)
gpio.urite(o, 20000000); time.sleep(3)
gpio.write(0, OxFFFFFFFF)
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&f% it #: PYNQ: Python Productivity, http://www.pyng.io, retrieved 202 -07-08.
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&% i #: PYNQ: Python Productivity - Board, http://www.pynq.io/board.html, retrieved 2021-07-08.
SWEST/ACRi £ R4 & 2021/9/3 i

T4

2

€ PYNQ-Z| R—Fotyr7y7

@ LED mRERE & DR

@ 5749089 — R ERIRE S DRA

SWEST/ACRI #£R£& 2021/9/3 12




WA EEHETS

ot St N BN

= microUSB 7 —7'L

m|croSD 7] N
4 (8GB L)

SWEST/ACRi #R{& 2021/9/3 13

WO EEME (FHR)

@ USB-Ethernet 79 79 % &5 LEF]
B R—FEKRZLPC LAEHRETES

& BISBEBFEOFER LAN ICHHLTH OK
B ZOBERTITIEFE
B DHCP TIP 7LD B EINS

¢ txal) T4, B LAN OMIREYEAR QYL
EELT, BHFLNET

SWEST/ACRi #tFl&@& 2021/9/3 14

AA=ITPANEI Y>> O—F

@ R—RISHKBLE SD A—RAA=V%
http: //Www pyng.io/board.html

HNHFYaO—R
B T#EEF 2 GB 33, Bk 6 GB 2E
HEOTHEERE Downloadable PYNQ images
m EMLT pyng_z| _v2.6.0.img %
ERYELTHEL s r
o VUBORFRSEDN—VaTYT o :
TROSTRELDY et o :
¢ Windows L THIZILT %L 200t s ¢
TAA—VHEBNTOETIEEDN gy e :
B4, INTEHR A b e :

&%t #2: PYNQ: Python Productivity - Board, http://www.pynq.io/board.html, retrieved 2021-07-08.
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module blink_pynq ( i
input wire CLK, RESETN, blink.v
input wire [31:0] CDIV,
output reg  [3:0] LED);

reg [31:0] count, n_count;
reg [3:0] n_led;

always @ (CDIV, count, LED) begin

if (count >= CDIV) begin
n_count = 1; _,J KAbh-15 LED ¥ Ri#a
n_led = ~ LED;

end else begin

n_count = count + 1'bl; —e=t S
n_led = LED; ﬁ CDIV E¥ %%
always @ (posedge CLK) begin
if (

f (~ RESETN) begi —
B LED oM
LED <= 4'bleet; _ gttt

i) Gt bt (—#R BT - —ERSEAT)

count <= n_count;
LED <= n_led;
end

end
end

end
endmodule
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blink.xdc

set_property -dict { PACKAGE_PIN R14  IOSTANDARD LVCMOS33 } [get_ports { LED[] }];
set_property -dict { PACKAGE_PIN P14  IOSTANDARD LVCMOS33 } [get_ports { LED[1] }];
set_property -dict { PACKAGE_PIN N16  IOSTANDARD LVCMOS33 } [get_ports { LED[2] }];
set_property -dict { PACKAGE_PIN M14  IOSTANDARD LVCMOS33 } [get_ports { LED[3] }];
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B ENFTNEERTALIMNIZOE-LTHS,
blink.bit, blink.hwh IZZ28T*Z & LTHL
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desigr, L
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Python TENEREZR (1)

@ Jupyter Notebook ETR7Y T & /ERR
B New - Python 3
B 0rEY Overlay 75 ANAYRIV A& KT B30
R T hEER-EITLTAHS
B LED 79> 5 BATT5 (LTWBLIITRAS)
¢ ERIIBHERETRRLTIND

I-FTHEATLTVELIICRZS

T [1): | from pyng imprt Overlay

pL = DrerLay("blink bit")

Python TENEREER (2)

& SOREHA CDIV 241135
B AXI GPIO IZE EA A% T (H b — ERFREIEF O,
CVABMEREITIR I TR ERR - T LTHS

In [3]: from pyng import Overlay
import time

RIKE#AT 0.5 HIRE
(100 MHz x 0.5 s = 50,000,000)

pl = Overlay(“blink.bit")

m =bL. axi gpio @
gpio. wrlte(ﬂ ZSﬂBﬂﬂﬂﬂ) time.sleep(2);
gpio.write(D, 12500000); time.sleep(2):
gpio.write(D, OxFFFFFFFe);

3 time.sleep(2);
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ACRI 707 DU T DR ETHAL TS
https://www.acri.c.titech.ac.jp/wordpress/archives/ | 1 224
| L Wb“’—f-d Ir"_-du B .
B 3 by 4 b 4 b >3 N
¢ V—23— 2 GitHub (TP
https://github.com/nfproc/connect_with_pynq/
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B HDL ToOHANTargE>71fE) F
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@ HBiEK pixel_t DEIIEZAHE
B for L— 7 TCEBEBRNEZIBFICEFALTK

typedef struct {
unsigned char r, b, g;
} pixel_t;

void pattern_sender(int frame, pixel t pout[][808])
{

int x, y, col x, co
col y'= (frame >> 1) Lot

ol
For (X = @; X < 800; x++)
pout[y][x].r
pout[y][x].
noit[y][x}

? colly : 0xe;

{
8]) ? col y : 0x60;
6
71) ? colly : exee;
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@ EELEAT—RI—CDEEALIL
B AXI Video DMA (VDMA) I2EE 3
B (29 7x2—RIE AXI Stream WS
B BERAE)TRLRABREDEBRNFEIC

7571971389 =2

AXI Stream

... [ AXTVDMA
i
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AP —LEefE>TELL

@ his::stream RIS RIELF|I K
B <<FEHEFEEV,BETILIEBZIEIAD

#include <ap_int.h>
#include <hls_stream.h>
#include <ap_axi_sdata.h>

typedef ap_axiu<24,1,1,1> pixel_t;
void pattern_sender(int frame, hls::stream<pixel_t> &pout) {

col_y = (frame >> 1) & 6xFf;
for (y = 0; y < 480; y++) {
col_x = frame & Ox1ff;
for(x = 0; x < 800; x++)
p.data.range(23, 16) = (
p.data.range(15, 8) = (
p.data.range( 7, @) = (
p.user[@] = (x == 0 8& y =

col_x[8]) ? col_y : zero;
col x[6]) ? colTy : zero;
coLx[7]) ? coly : zero
0);

p.last = (x == 799);
pout << p;
col_x++;
Col_y++;
¥
}
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@ TS LERGKTERRALENL WL IERIE,
f#tpragma HLS T4L 7547 T
B3 HELDLIICEBOA I T—AEBRT S0
B ERO/ AT =T 7ra—) Ik
#RAT 55 etc.

void pattern_sender(int frame, hls::stream<pixel_t> &pout) {
#pragma HLS INTERFACE s_axilite port=return bundle=ctrl
#pragma HLS INTERFACE s_axilite ports frame bundle=ctrl
#pragma HLS INTERFACE axis port=pout

1/ o
for (x = 0; x < 800; x++) {
#pragma HLS PIPELINE
2 .data.range(23, 16) = (col_x[8]) ? coly : zero;

}
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TAMYFH C++ T

@ main BETIL, 7ER L= B nENE 2 BER
T370756(FRAMUF) 232k T5
B SE, REINLRI—2DF vl HLERDT
E G VA=V I

int main ()
{

hls::stream<pixel_t> pdata;
unsigned int checksum;
for (int i = 0; i < 30; i += 10) {

checksun = pattern_checksum(pdata);
printf("frame %2d: checksum = %68x¥n", i, checksum);

return @;
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FFENRIN
& ERLEBEE Vitis HLS T/ =Rz 71k
@ Vivado T70v 7% EmK
@ PYNQ 27y 7 0—RL, 8)EeER

ZOBEREREBOLFLAL ]
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Vitis HLS & 7’0z 7 MR (1)

@ Vitis HLS ##8&L T, 7oy =7 MER
Hm File > New Project

B OV b fE¥ET AL M) 25 E (Vivado LR L
E47T) LT, Next
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Vitis HLS 7'y x 7 MEE (2)

¢ BEEERNY—RI-FERETS
B Add Files TEIRECRNY—RI— %€
m Top Function #® Browse %¥7')v7
m pattern_sender B#( %2R L T, OK

m Top Function #* pattern_sender |E 72t %
BEZAL T, Next
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Vitis HLS » 7' ¥z7 MER (3)

@ TAMYFNDY—RI—FEHEETS
B Add Files TTAMMIFNDY—2a2—R%iEhnlL, Next

@ 2R —FDEIR
B Part DD ... KI8T
B Boards = PYNQ-Z| %
BIRLT, 0K
B Ri%|C Finish ">
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C/C++ Ik B8FFxv7

€ ETIY TP TELTATH W H DHER
B Project = Run C Simulation
B ZOBNDRERT 740 b0EE OK
B LIS RTHRL LD Finished C
Simulation ¥ & R/INS
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B % S LS BX

¢ RIEABEBMEK T/ N\~ PV TICE#R
B Solution = Run C Synthesis = Active Solution
B ISBREROLRMERNTTL,
BMELKR—MERINS

B HRTIC
384,003 #1471
hH% LY
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B AREDERDNFyT
& BHAE LA~ R PAL S AR

B Solution = Run C/RTL Cosimulation
B FRIRZFERHIL C/CH+ T,
N=RYz 7L LB EIdRES IaL—va>
B AT, BITHRRLLBIT PASS L RRIN5
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B ERENERNITIZR—

@ Ef&% Vivado TEASHATHA
B Solution = Export RTL
B Format Selection 4* Vivado IP (.zip) TH52r%
BEZALT, 0K
B oy bOT 4L 7 ) D solution| /impl <
export.zip B ERX TIN5

SWEST/ACRi A% & 2021/9/3 62

FRAT2ERDERE

@ FYIGFRIZTANT 2K L, RERERD
T7AILERAN
W rgb2dvi: Digilent #OEFAT>a—5™
B tmds_v|_0: TMDS /> 97— XD EH*
W sender: SEIZCER LI/ 9 — VR EEIRE

> 20210003 SWEST > HOM|send HLS » P repo

Digilent % GitHub JR3/F/5*5 DL )

%D export.zip DR EEZZICERM ]

* https://github.com/Digilent/vivado-library/ #5682 a0—RT%5,
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)R M) nikhn

@ Vivado 70z 7 hEERK LS00
B Project Manager = Settings
H [P - Repository
B+ LT EICERLA 7L Rk

Fiow Navigaioe = 3 7 _ -

~ PAOJECT MARKGER

A Seer

J——
-
- citocecmaringle_Evert2021720210
S
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70y 7B

@ II, UTDREBEDTRMIY—2FR
VRTLOEE  DECE L

https://www.acri.c.titech.ac.jp/wordpress/archives /8512
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7avIROER: HHiE S

¢ PYNQ DI56E, EIALDESENEFEI L E
B ZAAa>bO—ShEiBml, #ETS

Zynd™
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Python 7’07’54
& —EBERY/ Y- DR (EE EHNICIT

initialize(vdma)
time.time()

IL—oES (1RiBRF%] x 60)

HEMTBETHD ]
- EEEBERIL,
RITHNERD
e mELrL—sBEES )
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BERERDIER

@ SMRE_INCEAIE LR (BE)
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217

€ PYNQ TEMEKICLYERINABRE
FERT5R0HFIL, ACRI 7a7 DTN
RLETERNMLTWS

https://www.acri.c.titech.ac.jp/wordpress/archives/ | 255 |

AFEBE PYNQ o% CHA LA (5)

o

¢ V/—23—FiZ GitHub I TAR+
https://github.com/nfproc/connect_with_pynq/
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ER)

® PYNQ T FPGA YR T LRHFR® HFEEIC
WHBHTHLD
B R—RDEy 7y 7 S (YRILRRE IS FE
B HW F—/N—=LA: FIEIIZDEINEBNLLHIHT
B S{I&mM: C/C++ ¥ Python TR 2%BHLNS

&f% it #: PYNQ: Python Productivity, http://www.pyng.io, retrieved 2021 -07-08.
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ACRi O &EHA (1)

@ ACRi 707"
B https://www.acri.c.titech.ac.jp/wordpress/
B FPGA OV, RAREISOVWTHR LR EEBH
TNTVB (21 F6ARKRT, 3402, |75:8F)
B TFEFHHTRIODEANDIZIED

https://gw.acri.c.titech.ac.jp/wp/manual/links-to-acriblog

¢ ACRi IL—4

B https://gw.acri.c.titech.ac.jp/wp/manual /welcome
B FPGA BRI - A — PR EMRA A T4
* PYNQ-Z| ~oxfistikat o (HTe0aRES o)
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ACRi O &EHA (2)

@ ACRi HLS Challenge (New!)
B (EXA—7>L7%5 URL EFFT5)
B BRAIA->N— R TR B ER TR RE
B SAUERICLE/N— Yz 7RO BEFIC
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