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PYBoard PRi#E¥5Fd

|micro 5D sioz|  |UsB micra-ag|

gianme ﬁaPrl%e avallable timers peripherals Y okin
 co 3]
El=
=

" e 00

perlpherals  svailable timers CPU PRI

A skin

WIN: 36w - 10v power input
tsupplied by USE when USE connected)
V3 regulated 3,2 output only, max 200ma
VBAT: battery backup input
A3V3: analog reference conrected ko 3V3 via inductar

inner row i

#17 is pulled to GMND wia 4.7k resistor when USR pressed
P2-P5 are connected to the 4 LEDs

=B ED = AB is used for S0 card switch
g 5 MMA_INT = B2 Is used for accelerometer Interrupts
Micro Python pyboa rd 4 E connect BOOTO to 3v3 and press RST ta enter DFU mode
’ outer row |5 | & H
é PYBv1.0 < micropython.org

i FH % 1

import

.delay (50)
.millis ()

.repl uart(
.wfi ()

.freqg()
.freq(60000000)
.stop ()

LEDs

from import LED

led = LED(1)
led.toggle ()




led.on ()
led.off ()

Pins A1 GPIO

from import

p_out = (
p out.high()

p _out.low ()

p in = ( . .PULL UP)
p in.value() or

HL L % A

from import Servo

sl = Servo(l)
sl.angle (45)
sl.angle (=60, 1500)
sl.speed(50) for

A

from import , ExtInt

callback = lambda e: print( )
ext = ExtInt ( ( ), ExtInt.IRQ RISING, .PULL NONE,
callback)

import

.counter (
.freq (0.5
.callback (lambda t: .LED (1) .toggle())

= (1, freg=1000)
)
)

PWM (pulse width modulation)

import




)
(2, freg=1000)

tim.channel (1,
ch.pulse width percent (50)

ADC (analog to digital conversion)

from import

adc = (
adc.read()

DAC (digital to analog conversion)

from import

dac = ( ( ))
dac.write (120)

UART (serial bus)

from import

uart = (1, 9600)
uart.write ( )
uart.read(5)

SPI bus

import

.MASTER, baudrate=200000, polarity=1, phase=0)
1 .send ( )
1 .recv (5)
1.send recv (

12C bus

.MASTER, baudrate=100000)

, 0x42)
.recv (5, 0x42)




i2c.mem read (2, 0x42, 0x10)

i2c.mem write ( , 0x42, 0x10)
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o PYBH AN HIPinHE
LED
g5
RTC
ADC
DAC
UART
Timer
PWM
12C
Ahep
USB VCP

mascrSD
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GPTOR) H %
Fr A BIGPIO#ASZEpyb. Pin. board. Name - #i4GE X T -

.board.X1

.board.X1,

1 A] DA S H

g = . (

WA LU O X GPIO 44 FR
MyMapperDict = {
.dict (MyMapperDict)

4

n] LA GPIO

pin =

£L 28 AT DU I e B AT S
def MyMapper (pin name) :
if pin name ==
return . .cpu.AQ

.mapper (MyMapper)

VNS
e 5E XGPIO: pyb.prin(id)

.OUT_PP)

.PULL_UP)
.IN, .PULL_UP)

o IR[FIGPIOM)EE —TIREHIZR :pin.af 1ist ()
Pin.af list(pyb.Pin.board.X1)
Pin.af list (LED)
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Sl /¥ B debugtRZS: Pin. debug(state)

Pin.debug (True)

ARHL/ B B GPTOMLSS 7 . Pin. dict (dict)
MyMapperDict = { 'LeftMotorDir' : pyb.Pin.cpu.Cl2 }
pyb.Pin.dict (MyMapperDict)

SREL/ W B Pinlt S} : Pin. mapper (func)

¥itE4k: Pin. init (mode, pull=Pin.PULL NONE, af=-1)
o mode:
m Pin. IN — ﬁﬁ)\
= Pin. OUT_PP - #E#t%it (push—pull)
m Pin. OUT OD - JFis%iH (open—drain)
m Pin. AF PP - 55 " ZhaE, HERAE
m Pin. AF OD - % =IhfE, JFIREE
s Pin. ANALOG — FE3LTNAE
o pull
m Pin. PULL NONE - & b+ FHr
s Pin. PULL UP - bk
m Pin. PULL DOWN - i

o af, Mmodes&Pin. AF PPE{Pin. AF ODR, &3 —Ihhe& gl
44 Bk

SR/ U B GPTOI® 4 L T
Pin.value (sw) and
LED, 1)
LED, 0)
1
0

Pin.value
Pin.value
LED.value

(
(
(
LED.value (

)
)
METGPIOZE —TRE &K 5] pin. af ()

METGPIOFCERIE A HME: pin. gpio()

GPTORI#E = : pin. mode ()
GPTOHI 44K : pin. name ()
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e GPTOFITHE X HI4 K : pin. names ()
o ST 5 pin. pin()

e Ui [ F5 :pin. port ()

EHCIRES ipin. pull

I FE

from import

p_out = (
p out.high ()
p_out.low ()

p_in = ( .IN, .PULL UP)
p _in.value () or

LED = ( .Cpu.Al4, .OUT_ PP)
LED.value (not LED.value())
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fEpybH, & XPinf 7%
pyb. Pin (" X1")

%)

pyb. Pin (pyb. Pin. cpu. AO) »

TR E Jpyboardd € X, BAATEIH, HEABEW, &5
el BARARERAIGPI0. B —FEEM, BEREHEK, MR E
Fi. Hszfepybdr, HREGRAIRE R CE XA EBRES) , W

pyb. Pin " BO”)
pyb. Pin C PBO’) # PYBV1. O AN FrixX AN vk

XA FVEBEE M T . HE R HSTM32HIR T, 7 A pybZERIER AT
PIEAH, A&pyb. Pin( X17) REERZEE /7 Hpyboard I,

15



e X HIGPIOZFR, N X pyboardA %K.

X1 PAO
X2 PA1
X3 PA2
X4 PA3
X5 PA4
X6 PA5S
X7 PA6
X8 PA7
X9 PB6
X10 PB7
X11 PC4
X12 PC5
X13 Reset
X14 GND
X15 3.3V
X16 VIN
X17 PB3
X18 PC13
X19 PCO
X20 PC1
X21 PC2
X22 PC3
X23 A3.3V
X24 AGND
Y1 PC6
Y2 PC7
Y3 PB8
Y4 PB9
Y5 PB12
Y6 PB13
Y7 PB14
Y8 PB15
YO PB10
Y10 PB11
Y11 PBO
Y12 PB1
Y13 Reset
Y14 GND
Y15 3.3V
Y16 VIN
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SW
LED_RED
LED_GREEN

LED_YELLOW

LED_BLUE
MMA_INT
MMA_AVDD
SD_DO0
SD_D1
SD_D2
SD_D3
SD_CMD
SD_CK
SD
SD_SW
USB_VBUS
usB_ID
uSB_DM
USB_DP

PB3
PA13
PA14
PA15
PB4
PB2
PB5
PC8
PC9
PC10
PC11
PD2
PC12
PA8
PA8
PAS
PA10
PAl11l
PA12
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LEDH v
LED AR FIGPI0, B I T

e pyb. LED(id), & X —LEDXf%
o id ZLEDFEE, 1-4.

led.on(), =AT

led. of £ (), KIT

led. toggle (), FH#%:

led. intensity ([value]), LED=JE
o value =S H, 0-255, 0455, 255&¢=, {NLED3FILED4S,
¥

ZPE

myled = .LED (1)
myled.on ()
myled.off ()
myled.toggle ()

% B LED3 =

.LED(3),intensity (10)

.LED (i) for i in range(1l,5)]

n=20
while True:
n= (n+ 1)
leds[n].togg
.delay (50
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TF R AR A% B (1) 4

fEpyboard I, B —ANF 34, MicroPython O TR A & I T ki
HIZE, $dn] PUX P

o E X %
sw = pyb. Switch ()

o TEHUIZHIRE
sw()

o JE X AL HE 0] H ek
sw. callback (1ambda:pyb. LED(1). toggle())

o 2 FH i ] I R AR
sw. callback (None)

o TR 1M R AL (448 5 B AL LED L)

def f():
.LED (1) .toggle ()

sw.callback (£f)

PRI ] LLE #2 FGPTOfE S -

.PULL_UP)
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RTCHJ 2

pybrF OV 2 5E X Uf TRTC, wlLLE#AEM . RTCER 1 Al PLELER/ ¥ B
8], BRI, BT DAY IE A e ) 4

o E NRTCH %
pyb. RTC

o ILHL/1XHErte
rtc. datetime ([datetimetuple])

datetimetuplef%z: (year, month, day, weekday, hours,
minutes, seconds, subseconds)

weekday & 1-7 AR —2|HH
subseconds M 255 | 0 18]++%k

o 1% B MR g ) 2%
rtc. wakeup (timeout, callback=None)
timeout e =P

o FRENRTC)H By i ] Al & Ar 5

rtc. info ()

o L/ W EMRIE
rtc. calibration(cal)

TZHUN AR IR E, A SHN R ERIEE

o BT

RTCE I 28 2SFH %% — YR LED1

rtc.wakeup (2000, lambda t: .LED (1) .toggle())

i E /B HLRTCIN [H]

rte = . ()

20



rtc.datetime ( (2014, 5, 1, 4,

print(rtc.datetime())
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ADCHIE FH 5 V%

HA Tk

( . .board.Y11)
.read ()

.ADCAll (resolution)
.read channel (channel)
.read core temp ()
.read core vbat ()
.read core vref ()

e pyb. ADC (pin)
IBIIGPIOE X —NADC

e pyb. ADCA11 (resolution)
%€ SLADCH 7 928, ] LA B H8/10/12

e adc. read()
M adcfIME, RIEME Sadeny $EFRA R, 8AimAN255, 10461 K
1023, 12475 K4095

e adc. read channel (channel)

B Eade T 0

e adc. read core temp()

1 P L A TR s

e adc. read core vbat ()
Hvbat B &
vback = adc.read core vbat() * 1.21 / adc.read core vref()

e adc. read core vref ()

Hvref iR (1. 21VE3%)
3V3 = 3.3 % 1.21 / adc. read core vref()
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e adc. read timed(buf, timer)
PLFE M s iladc S50 #buf
o) buf, %%FPEg
o timer, #% (Hz)
e AT XA RS READCHY 46 SR BR 1) 21847, IX AN ek i PH ZE =011,

2ERS len (buf) /timer

( . .board.X19)

bytearray (100)

.read timed(buf, 10)

for val in buf:
print (val)

23



= (1, bits=12)
.write (4095)

Bt 1 52

import math
from import

buf = bytearray (100)
for i in range (len (buf)) :
buf[i] = 128 + int (127 * math.sin(2 * math.pi * 1 / len (buf)))

dac = (1)
dac.write timed(buf, 400 * len (buf), mode=DAC.CIRCULAR)

b 1250 K B IE 540

import math
from array import array
from import

buf = array( , 2048 + int (2047 * math.sin(2 * math.pi * i /
128)) for i in range(128))

dac = (1, bits=12)
dac.write timed(buf, 400 * len(buf), mode=DAC.CIRCULAR)

e class pyb.DAC(port, bits=8)
5E XDAC
o port, 182, XJMX5 (PA4) /X6 (PA5)
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o bits, ¥t E, W LLZ8E12

e dac. init(bits=8)
W15 EDAC

e dac.noise(freq)

PAfE MR, A REdLE (5 5

e dac. triangle (freq)
CLYE RE S = A = A

e dac.write(value)
NS {E8bitsh, ZHEME[0-255]; fE12bitshf, ZEu
FE (0. . 4095]

e dac.write timed(data, freq, *, mode=DAC. NORMAL)
{5 FHDMAT7 A R 5 N 0k
o data, ZZiIX#A
o freq, BRINFHTimer (6), AHIEEMFE . T LIaE R
NP ERS A%, AR ER s &2, 4, 5, 6, 7, 8],
o mode, DAC. NORMAL or DAC. CIRCULAR

25



UART [ 3 A B vk

import

= (1, 9600)
.writechar (65)
.write ( )
.readchar ()
.readall ()
.readline ()
.read (10)
.readinto (buf)
.any ()

HH J7 k
e class pyb. UART (bus, ...)
o bus: 1-6, B ‘XA” , ‘XB” , ‘YA’ , ‘YB’ .

e uart. init(baudrate, bits=8, parity=None, stop=1, %,
timeout=1000, flow=None, timeout char=0,
read buf len=64), #JUE1k
o baudrate: JWEFR
bits: #dfEfr, 7/8/9
parity: 124, None, 0 (even) or 1 (odd)
stop: &1k, 1/2
flow: ¥i#s, ®ILL&Z None, UART.RTS, UART.CTS or
UART. RTS | UART. CTS
timeout: BEH— AP THERESE] (ms)
o timeout char: PN 2 [B]HE B A [a]
o read buf len: LEAKE

O O O O

o

e uart.deinit(): FMH
e uart.any (): RBEIZGZHHXEIENE, KTOREREEHE
e uart.writechar (char): BAN—/F

e uart. read ([nbytes]): TEH&H Znbytes 715, WREIEA &
9bit, HA—NEIEEHMATT, I Hnbytesdh i %

e uart.readall (): 1EEUTA ZidE

26



N\ = -

e uart. readchar(): B —FT

e uart. readinto (buf[, nbytes])
o buf: HARLZMIX
o nbytes: & NIZIHE

e uart.readline(): EZHL—1T

e uvart.write (buf): BAZEMX. FEIDitst T, MAHAFHHE—
E

e uart. sendbreak () : fEEZE FAIEEIIRES, FAKEZE13bi tHf[E]

i 156 BGPTO
The physical pins of the UART busses are:

UART (4) is on XA: (TX, RX) = (X1, X2) = (PAO, PAIl)
UART (1) is on XB: (TX, RX) = (X9, X10) = (PB6, PB7)
UART(6) is on YA: (TX, RX) = (Y1, Y2) = (PC6, PCT7)
UART(3) is on YB: (TX, RX) = (Y9, Y10) = (PB10, PBI1I)
UART(2) is on: (TX, RX) = (X3, X4) (PA2, PA3)

27



€ I 28 1) R
15 FH e B 2 B 75 22 5 A\ Timer

from pyb import Timer

e T M Timer
tm=Timer (n)

n=1-14, {HE3HTWHERF, 5/6 H TRk RS FADC.
2w 7k

tm=Timer (1, freg=100)
tm=Timer (4, freq=200, callback=f)

o WHEMZE
tm.freqg(100)

o JE IR BRI AL

tm.callback (f)

o ZEFH IR BR AL

tm.callback (None)

Bl
FFZLED4

from import

tim = (1, freg=1l)
tim.callback (lambda t: .LED (4) .toggle())

PR

i=20
def f(t):

global i
i = (i+41)%255
.LED(4) .intensity (1)
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tm=Timer (4, freqg=200, callback=f)

Timer ZE i BH

e class pyb. Timer (id, ...)
Bl e 2T %, idyuEAZ&L. . 14]

e timer. init (*, freq, prescaler, period)

WIEAL
o freq, Fi&E
o prescaler, THZMM, [0-Oxffff], &M 2RARE RGP
DA (prescaler + 1). EMN#52-TH112-14 5 55 % /& 84MHz,
EIF2E1, 8-11/2168MHz
o peroid, FAMAE (ARR) . ENT#$1/3/4/6-1552 [0-
Oxffff], ENZR2F152 [0-0x3FEfffff],
o mode, THEUFRA
m Timer.UP — M 0 # ARR (ERIA)
m Timer.DOWN — M ARR %I 0.
» Timer. CENTER - M 0 | ARR, 5% 0.
o div, FITHUEIEI AR KFEN 0, Yo Z1/2/4.
o callback, & NX[FIEKE, MTimer. callback () ZhEEFH[E]
o deadtime, FEIXHF[E], JHEIE IS B4 LR 1A (P18 TE &
ALTAE) o JuREAZL0..1008], ‘BEH U FRH:
m 0-128 in steps of 1.
m 128-256 in steps of 2,
m 256-512 in steps of 8§,
m 512-1008 in steps of 16
deadtime ) & & FH source freq FRLA div, B R X ER 28
1-8H R

e timer. deinit ()

Rkt g, ZAH IR K, SRR e 4% EE

e timer. callback (fun)
B E I 28 [P pR 2
e timer. channel (channel, mode, ...)
W B E I 28I
o channel, EN#FHIE S
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o mode, FE
s Timer. PWM, PWMAEZL CaEpHE~F 70
Timer. PWM_ INVERTED, PWMAREZL (AEJ5 )
Timer. OC_TIMING, ABXzHGPIO
Timer. 0C_ACTIVE, EGHCUTHED, = HE~T-%mH
Timer. 0C_INACTIVE, F#GUUHD, %M
Timer. 0C_TOGGLE, ELHCUCHD, FHAEEHH
Timer. 0C FORCED ACTIVE, u&llE, Zm&LLEULAD
Timer. OC_FORCED INACTIVE, 5@k, Zmg kUL
Timer. IC, iy AFPFEALT
Timer. ENC_A, #4mbdtizl, (XAECHISAZRME T as
m Timer. ENC B, Zmigti=t, {NAECH2eQZRBHME ST sy
o callback, &F/~iE1E 1] 1H K%L
o pin, LXZJGPI0, W] LA+ENone

£ Timer. PWM #E20 IS4
» pulse width, HRkyse R ‘
m pulse width percent, A ELiHHEE 2L

fE Timer.0C =z T WIS
m compare, LLRIVLECEAE2sW]In(E
m polarity, %
m Timer. HIGH, #id &
s Timer. LOW, %%

fE Timer. IC B THSH e R A EFEIERS XD
m polarity
m Timer. RISING, _bFFys4lide
m Timer. FALLING, FFEVSHEHE

m Timer. BOTH, EJt T B[] B4 H2

Timer. ENC izt :
s HEREMAPin
s ffif] timer. counter () J7i%1ENZmAS(H
. /\%ECHliECszzj:VE <CH1N$DCH2NZHJ:ﬁ5>

m i i I 2

e timer. counter ([value])

BCE Bk BUE I AT AUE
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o timer. freq([valuel])

BE BRIPUE I g AR

e timer. period([valuel)

B E BGRIPUE I 45 1Y)

e timer. prescaler([value])
BB BR B E I 28 743

e timer. source freq()
SREUE B g3 R (T a4

e class TimerChannel — X B EHf28iHE
€ B g IE AT e AR /R S

TimerChannel ¥R FEZEF Timer. channel () LRI,

Jiik

e timerchannel. callback (fun)
WEFBHRE, fun ZFREAREZSE, WHE fun & None H4
B 2% FH (0] 17 pR £

e timerchannel. capture ([value])
SR B B IR E e . f8e. L. Bkse 2 m— " ZhRem
M, H[HTEARIEDIRER YR

e timerchannel. compare ([value])
SR B A IR IE A L BE (Fl 3 BRI K o #4052 41 IR T eE i 3l
D o PR % LB U 2 AR A4 KR

e timerchannel. pulse width([value])
SRH B 15 B A BK SEfE (HiAe . LR ik o 0 2 4R [5) T BE 1 %)
PR o K TE A2 B PWMAR QB 38 45 44 FR

TEIBIE MR, BKSE period + 1 X (H2REL 100%; 7EH.C
WA, BkEE period XN 100% 52 EE.
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e timerchannel. pulse width percent ([valuel])
SR BB P b, BRI 0 3 100 20, &
AT DR R AL, WnT DU R (RERE
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PWMH FH v
PWLETimer B —Fp TAERE R, & 75 B4 H B Timer FIPin N EE

from import ;

tm2=Timer (2, freg=100)

tm3=Timer (3, freg=200)

led3=tm2.channel (1, . , pin=Pin.cpu.AlS)
led3.pulse width percent (10)

led4=tm3.channel (1, . , pin=Pin.cpu.B4,
pulse width percent=50)

BT imer W€ I 4%, SRS TR Timer FIEIE, IR e PWMAL
o KRIBKWIPin, firJm 50 E i Ik o8 B B Bk 98 E 7 be (2
)

PWMEE 22 R E LT imer /N5 6

33



class SPI - =ESPILZXz)

FSPIEKZ, YRR b FE =R EHEL: SCK, MOSI, MISO.
)3 oR1 0

7

e SPI. init (mode, baudrate=1000000, *, polarity=0, phase=0,
bits=8, firstbit=SPI.MSB, pins=(CLK, MOSI, MISO))
WIGAAL SPT 4k

mode A Zis& SPI. MASTER.

baudrate & SCK B,

polarity FJLAAZ 0 B 1, L2 RIS &6 H P

phase AJLLs2 0 8¢ 1, R RFEEENTZE—ali 88 I 8.
bits e¥dEAr, Hegze 8, 16 B 32

firstbit H{Es& SPI. MSB.

pins fA3& SPI AZRAFHY) GPIO Jo4i.

e SPI.deinit ()
FH] SPI.

e SPI.write (buf)
FNEHE, REERE AN .

e SPI. read(nbytes, *, write=0x00)
BRI 2] nbytes [AIRT 5 AN e 2dE, IR BB EE .

e SPI.readinto(buf, *, write=0x00)
BRI h X, (AR 5N E 2, IR Bl B 2=

e SPI.write readinto(write buf, read buf)
¥ write_buf HASPI, [ABEEEXR] read buf. MPZEMIX K
FEFEAMIE, RAISEEREH AN E

Constants

e SPI.MASTER
HIUEA A FSPTAR 2

34



e SPI.MSB
B o L E AR 2
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12CHI
ST F A

.MASTER)

.init ( .MASTER, baudrate=20000)
.init ( .SLAVE, addr=0x42)

.deinit ()

.init ( .MASTER)
.send ( , 0x42)

.send (b , addr=0x42)

.1s ready (0x42)
.scan ()

.mem read (3, 0x42, 2)

.mem write ( , 0x42, 2, timeout=1000)

12CH FHZ:
e class pyb. I12C(bus, ...)
bus, I2CEZRHIF5

e i2¢c.deinit (), fERRI2CE X

e i2c. init(mode, *, addr=0x12, baudrate=400000,
gencall=False), #Ji5ik
o mode, HEEAR I2C. MASTER Y I2C. SLAVE
addr, TA7I2CHBHE
baudrate, Wgpfi=
gencall, 8=

O O O

36



i2c.is ready(addr), REIMT2CIE L ETGIN, HAFFEBRE %%

i2c. mem read(data, addr, memaddr, *, timeout=5000,
addr size=8), TEHUEHE
o data, ﬂiﬂ%i&ﬂl%‘éﬁﬁ
addr, A& HLIE
memaddr, W EHHE
timeout, TLHUEE A B H ]
addr size, memaddri K/N. S8f7EL1647

O O O O

i2c.mem write(data, addr, memaddr, *, timeout=5000,

addr size=8), BANEIE, S5 XFE L

i2c. recv(recv, addr=0x00, *, timeout=5000), M LZELEEL
P&

o recv, eI EEEIELE, BEEZEMIX

o addr, I2CHhhE

o timeout, FHHTHTA]

i2c. send (send, addr=0x00, *, timeout=5000)
o send, FEELEZZMHIX
o addr, I2CHuhE
o timeout, FHHSH[E]

i2¢c.scan(), FHRI2CEHZE %%
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A A0 W B RV
—IF 2240 F kAT, HA 164K EGPIO, H4M6AN K B N EEH W,

HHIT 70215, A] DLARRE BN NAT AT R . H T TOR] DL ET 2
Px0, xA]PASEA/B/C; AT 1R] DAMLES 21Px1, xn] PL&A/B/C, KK

HAE

f F Ah R ITI, GPTO H Shlic B oMM

AL

o 5L
pyb. ExtInt (pin, mode, pull, callback)

o pin, WA BIGPIO, A LLEpink RELFE (L4 5E X GPIOM)

B i
o mode
= ExtInt. IRQ RISING R
= ExtInt. TRQ FALLING TR
m ExtInt. TRQ RISING FALLING A TR
o pull
= pyb. Pin. PULL NONE .
= pyb. Pin. PULL UP nEA
= pyb. Pin. PULL DOWN D

o callback, [AI1fERZEL

extint.
extint.
extint.
extint.
ExtInt.

disable (), ZEiLHlKT
enable (), oV T

line (), & [AIHHIKTHLSS 14T 5
swint (), BAFfloR H K
regs ), HIHIFFaRE

17, BCE R 5T R

|
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from import
def callback(line) :
print ( , line)
extint = ExtInt ( ( ),
.PULL UP, callback)

.ExtInt.IRQ FALLING,

39




% FHUSB _VCP (USBREHL & 1)

micropython I FUSBFEMIVCP, =] LI p #2245 HIVCP, FIPCHEATHL
PRiBfE . KIEMEIE &AL P EZEERH K.

e class pyb. USB VCP
1 READL A IR 5

e usb vcp. setinterrupt (chr)
IQEEEPLﬁDythonl_TT%% BRIAAES (Ctrl+C) o
E]**ltq“Lﬁzbﬁb’ Yd Egiiigﬁ?ﬁn 1jﬁ¢§%§£

e usb vcp. isconnected()

IR USBIEE T F ik 4%, R[EITrue

e usb vep. any ()

IR G vh XA Bl Sl IR Bl True

e ushb vep. close()
A BREAT A WA, 8 RZRN T ikvepa] S ST R AT
H -

e usb vcp. read([nbytes])
% nbytes 7. WRAIR EnbytesZ L, A XA R HMN
readall () DigEAH A .

e usb vep. readall ()
BEEZE i X A e
e usb vcp. readinto (bufl, maxlen])
BEHCER B FRAF I Bl buf s WISRTE EmaxlenZ %y, A4 2 12 HL

maxlen/> %

e usb vep. readline ()

U AT H s

e usb vep. readlines ()

BTG B I AT A0, IR B R AR

e usb vcp. write (buf)
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NI A, R BN B2

e usb vcp. recv(data, *, timeout=5000)
o data, MJLPLREZEUEIEANEL B 2 mIX
o timeout, ZE{FHEEYSGHEE I [A]

e usb vcp. send(data, *, timeout=5000)
o data, ZZ{f[X ENEHEEL
o timeout, JIKEHIS Y [A]

22T

= .USB VCP ()
.send ( )
.send (65)

.write( )
.readline ()
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SCPE R

micropython 1 { SCAFRAEAICHE 5 HH AL

5 CAF

f = open ( /

f.write (
f.close()

B

f = open

f.readall ()
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macroSD- HJff FH

pyboardn] AT+, HEDE-RAE XA AFAT/FAT324& =t vl LA A .
WRJE, ATCMECHTREEREER, HE2SEME (KZ21450k/s) .

MRANER, e MNEflashB g, MRERED), e MNTFRE
g, WA RHUEEE RE . WRTFR L Hboot. pyfimain. py,
1E )3 B2 B 83T .

N flashff 242" /flash”, TFERERERZ"/sd”, X K/NE,

NSO ERAE, 72 import os

e 0s. chdir (path) (DT

e 0s.getcewd() SRECY H B A5

e 0s. listdir(dir) H 413

e 0s.mkdir (dir) B H s

e 0s. remove (path) I B ST A

e 0s. rmdir (dir) IR H 5%

e 0s. rename (old path, new path) N

e 0s. stat (path) A/ H 3RS

e 0s. sync () A2 A

e 0s. urandom (n) IR A n AN A4 = A 1) B AL

H Aty ) @

e microPython A8 E 7~ o SO S AR AT 44

o UHHAEIS, AN LRIEHBITFE, FEMNRG 2B i
JEA SR, MRASREBER, ReasE R, HEIRTE
K BRI R S

e pyboardF Lk, Wit 6] WSGHIOV 32GHIE T L, {H 218166
Tt R ERAR K IR A R —IR . Fr LU SR AR TER IR B A H SR A
W, mlgeH— R T,
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pyb — RlpyboardHf <) B8 %L
pyb FEELEL S T A1 pyboard #HICHIEREL,
B [6] 25 25

e pyb. delay (ms)
JERTZFD

e pyb. udelay (us)
FERFFIFD

e pyb.millis()
R Al A 3 Jgis 4T IR (=) .

IR [F{E /2 micropython smallint ¥ (31 FIERF5HED),
A 2730 ZME (K% 12.4 K) BB N,

VERWRIAAH pyb. stop O BHF LM HEs, BIHAE  “IRER”
PR B2 pyb. elapsed millis().

e pyb. micros ()

A (8] 55 AL )5 IR o

IR [A{E A& micropython smallint ZXH (31 A SEE), K
AE 2730 AbJE (4 17.8 205 KAs %k,

e pyb. elapsed millis(start)
REIM start B ZI 5 BIIAE KR E] (280 .

XA R R Es el g, RIHGR RE S B8 R e T
DTN ERE 12.4 K.

%1+

.millis ()

.elapsed millis(start) < 1000:

e pyb. elapsed micros (start)
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WREIM start IS ZIBIBAERIRE] A .

XA RECG RE R T B S8, R R e B2 Pl ]
LIRS 17.8 24,

%1+

start = .micros ()
while .elapsed micros (start) < 1000:

pass

PR AR

e pyb. hard reset ()
SAL, ¥ T BATEERI A [F .

e pyb. bootloader ()
EHE#H N bootloader o

T R 5

e pyb.disable irq()
AR bW, R [EZ HT B R VRIRAS . IR [FME AT LAE enable_irq
R TR E R I e VIR

e pyb. enable irq(state=True)
state s& True B CERIN) JoiFHWr, & False WHZEIEHWT, &
FH 1B H SCBE R [X Pk &

I 2% pR L

e pyb. freq([sysclk[, hclk[, pclkl[, pclk2]1]])

TSH, RECEYETRER SR, 45 (sysclk, helk, pelkl,
pclk2) . EXTME
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sysclk: CPU B
hclk: AHB. WNAZA1 DMA e ZMi%
pclkl: APBl ks
pclk2: APB2 ki

MR ESH, BKE CPU i, HiRBAZ Hz, U
freq(120000000) % E sysclk (CPU #i#) %] 120MHz. JE&=If
AT SHAREAE T, SCRIBT B A (MHz) : 8, 16, 24, 30,
32, 36, 40, 42, 48, 54, 56, 60, 64, 72, 84, 96, 108, 120,
144, 168%%, £ KM% hclk & 168MHz, pclkl /& 42MHz, pclk2
F& 84MHz . ANEWR B ANF T IXANE R .

hclk, pclkl A pclk2 FEMH ARG B4k, helk SCFEFHY
SEEEE: 1, 2, 4, 8, 16, 64, 128, 256, 512. pclkl
pclk2 HIBECLELZ: 1, 2, 4, 8.

sysclk fE 8MHz W} EH#ZffH HSE (UMaFiRVZ+%) , 7& 16MHz I
HEMAH ST (NEHIEE ) « ST X ANIRE R HSE 3K
PLL (B{AHIA) Fr o

VE B O I b R I B E i USB SERERITHENL, B E USB AR
HNATTH . KIERGAE boot. py AHHEASES %, XHf USB 4#hid
ﬁ?%?ﬁ%ﬁﬁo AR Y ARG AT 36MHz B USB ZhREN A REfH

pyb. wfi ()

SEAF NI E AN W, BUAT wii RS CARMIKTIHE, B3R AT
Rl (NERERANES) , ARG 4R 28 1T. VERE system—tick Hr%E
Z (1000Hz) KA—, HERZMHE lns.

pyb. stop ()
HEN “sleeping” IRZS, ATUARERIIFER] 500 uA. MHEARAR
MelE, 5 AR A W El S I e S, e S N BERR ) A E 4k

HIEAT .
BE rtc.wakeup () ML B LR B i A
pyb. standby ()

BEN “deep sleep” IRFE, INFERET 50 uA. MIREEHEHR AL
A Me R 7 B S I b SR, B X1 SIS Al (PAO=WKUP) , BY
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# X18 (PCI13=TAMP1) . Mfg 54 AT N7
BE rtc. wakeup () it B ST B b ne iR ZHA4

FoAth o £

e pyb. have cdc()
R USB EEIHE NS OB &R A True, HNR[A] False,

ERIXARB LS, PUS1EMR pyb. USB_VCP (). isconnected ()

(o}

pyb. hid ((buttons, x, y, z))
SREX 4{2‘%&75@ (B HZK) FERIER USB EHL (PC) , IKB)
HID F#ro

ERIXANRBCLIES, WA pyb. USB_HID(). send(...) .

e pyb. info([dump alloc table])
FTENH KA IPIAE S

e pyb.main(filename)
WHEAE boot. py BAITIREENN main BIAKISCH4, AR
XA R, B HATERA SO main. pys

RABTE boot. py Fi XA HA A 2L

e pyb. mount (device, mountpoint, *, readonly=False,
mkfs=False)

B, FAFRN ARG . B LA i A B

readblocks (self, blocknum, buf)

writeblocks (self, blocknum, buf) (optional)
count (self)

sync (self) (optional)

readblocks A writeblocks FEEALE buf M2 185 HIEHE .

buf & 512 1581 bytearray. UWIHREAE X writeblocks, Ff
ARG IO R, AN R AR [P 2
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count JR[A| device WIHLE(E, sync, [F2DHEHE IR,
mountpoint 7EX RGN root T, WA R k.

IR readonly & True, WHASINBN AN, &N hn#EyE:
FEEA

WR mkfs & True, AANRFEIEH XA/ R S
H# %, LA None fENW&XUSE, HHAAEN mountpoint.,

e pyb. repl uart (uart)
B E REPL HHE O,

e pyb. rng()
&E 30 FIBENLEL, T HRNGRELEF=A4 . G an S A RNGRE B,
XA R ECE AT D

e pyb. sync ()

[0 firAT S &R 4

e pyb. unique id()
RE 12 95 (96 ) BUME— 1D 5.

Classes

class Accel - NI LRSS
class ADC - R0 BIH 745
class CAN - CAN R Zkid =

class DAC - #(F BIF %
class ExtInt - #MESH T

class 12C - WZIEEIMN
class LCD - pyskin LCD #Ef] LCD
class LED - LED X%

class Pin - ##il 1/0

class PinAF - Pin &ACIhfE
class RTC - SEif A %f

class Servo - 3 Zefalik FENLEXS)
class SPI - F SPI IK#)

class Switch - ¥HXT%

class Timer - WHIEF 28
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e class TimerChannel — 5EI #5118 5 H
e class UART - H[i#E1{S
e class USB VCP - USB JEfl& 1
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PRUERE, T PAE R import 5.

pyboardiiy A FIFRHEER :

e cmath - Ei&@ﬁ

o gc - HIR[EIYL

e math - Z(FitH

o select - ZEfFEHAF

e SYs - RLGHEL

e ubinascii - binary/ASCIT #%#t

e ucollections - fEHSMEAEAA

e uhashlib - hashing algorithm

e uheapg - heap queue algorithm

e uio - 1input/output streams

e ujson - JSON encoding and decoding

e uos - basic “operating system” services
e ure - regular expressions

e usocket - socket module

e ustruct - pack and unpack primitive data types
e utime - time related functions

e uzlib - zlib decompression
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SHR AN B R AL

abs ()

all()

any ()

bin ()

class bool
class bytearray
class bytes
callable ()
chr ()
classmethod ()
compile ()
class complex
class dict
dir ()
divmod ()
enumerate ()
eval ()

exec ()
filter ()
class float
class frozenset
getattr ()
globals ()
hasattr ()
hash ()

hex ()

id()

input ()

class int
isinstance ()
issubclass ()
iter ()

len()

class list
locals ()
map ()

max ()

class memoryview
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min ()
next ()
class object
oct ()
open ()
ord ()

pow ()
print ()
property ()
range ()
repr ()
reversed ()
round ()
class set
setattr ()
sorted ()

staticmethod ()

class str
sum ()
super ()
class tuple
type ()
zip ()
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HHEH

cmath $% T HAH HHIE FIhE .
7 B A A

PRI

H

2
cmath. cos(z)

LA

cmath. exp(z)

faRot

cmath. log(z)
ERSE SR

cmath. 1ogl0(z)
WO A OREUE10)

cmath. phase (z)

AT WiPy F1 ESP8266,

AL, JEHE (pi, +pi) , BPAIRNERRIR

cmath. polar(z)
IR [AF AR

cmath. rect (r, phi)

[iSGEV=E 1

cmath. sin(z)

TR

cmath. sqrt (z)
T
W

cmath. e

EROT RS-

cmath. pi
5] Jii]
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garbage collector ¥ [AIUk
geFET] LU RIN R Geia AT H = A i B 30
e gc.enable()

AR E RS EI e oA

e gc.disable()
BB R, (R PAFRED 3T R

e gc.collect()
a3 3%

e gc.mem alloc()

AR A L0 AR N A B

e gc.mem free()

152 ] 3 % B N A
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BT HEE (math)

PREL

math. acos (x)

T SR

math. acosh (x)

THE SO A7 5%

math. asin (x)

TR B

math. asinh (x)

THEL OB 1E 5%

math. atan (x)

TS EY)

math. atan2 (y, x)
HHE yv/x xIEY).

math. atanh (x)
& s IE )

math. ceil (x)
7] b H SRR

math. copysign(x, V)
RE x WH y BFF5HL

math. cos (x)

TR ARG

math. cosh (x)
T & AR 5%

math. degrees (x)

IR N A

55



math. erf (x)
1R [A] R 72 PR N
math. erfc (x)
1R [Pl ZE R

math. exp (x)

RCEER:

math. expml (x)
HHE exp(x) - 1.

math. fabs (x)
T HE A5

math. floor (x)
EIRNR: LS e

math. fmod (x, V)
THRRE

math. frexp (x)

I SBONRBCNFEE . IR BIEE B2 e (m, o), XTRR
RAiE x == m *k 20ke o WHR x == 0 ik (0.0, 0), 5N
otherwise 0.5 <= abs(m) < 1 holds.

math. gamma (x)

TN TS eR £

math. isfinite (x)

Z[\ True WIS ZEHREL

math. isinf (x)

RE True WHRZETCH K

math. isnan (x)

WMRAREFIRIE] True

math. 1dexp (x, exp)
R[A] x * (2%xexp).
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e math. 1gamma (x)

AR Bl By bR S AR X AL

e math. log (x)

THE B AR

e math. 1ogl0 (x)
& XL (10D

e math. log2(x)
T2 N R XL

e math. modf (x)
TN T e

e math. pow(x, V)

RS

e math. radians (x)

R 4 N I

e math. sin(x)

THRIE R

e math. sinh (x)
T E X 1E 5%

e math. sqrt (x)
THEIF T

e math. tan (x)
T HEIEY]

e math. tanh (x)
T & E Y]

e math. trunc (x)

OBy

o7



A

e math. e

EEONE Gl

e math. pi
| JiE] 2%
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select — $efit 7 BB K FH A DR
Pyboard_FIh#E

RS 20 RIS Re e — AR R T . H T SCRAIRE X R
f5: pyb. UART, pyb.USB VCP.

PREL

e select.poll()
B 2 90 S

e select.select(rlist, wlist, xlist[, timeout])

ﬂgéﬂﬁ% XANRBGE N TR, BERA, HEFEM Poll

class Poll
WIRPA

e poll. register(obj[, eventmask])

FEME A S . eventmask SCRFFHZHNZH OR #:1E:

select. POLLIN — & ¥i¥gn] =z HL
select. POLLOUT - 0] LB A¥iiE
select. POLLERR — KA 4%

select. POLLHUP — $(¥Eifi g ok /i 42 o b

O O O O

eventmask ERIME R select. POLLIN | select. POLLOUT.

e poll.unregister (obj)

fREREC IR B

e poll.modify(obj, eventmask)
BT % ] eventmask

e poll.poll([timeout])
SR R4 . RE] (obj, event, ...) E’WJ?E event JUH &
HE K B RAEBIERF Tﬂ%ﬁ%@ﬁT HSHESH,
R AR e RN 2. I IR [ 2S5 3K .
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Timeout FATSEZZEFD,
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sys - R

e sys. exit(retval=0)
IR ESH R YT F. BWersE SystemExit 5%, [A
B P4 KRG E AL .

e sys.print exception(exc, file=sys. stdout)

FTEN 3 BT 5, BRI sys. stdout.
1 CPython HJZER
X ECPy thonH [l H 1 TR AL A . AS[R] T
traceback. print exception(), X NEEHRHHENAE 7V REE
. FEZHNEN S . XHESHAENNAE, AXRFEZS
¥, CPython FEZA[FIWIFELLAE micropython—1lib.

A

e Sys.argv

JRENZHAN R

e sys. byteorder
FHEIF (R B KT,

e sys. implementation
HH7 Python 15, %l (name=" micropython’, version=(1, 8,
1)) o X+ MicroPython, ©iRI[AI T J&EME:

ZFE - “micropython”
A - (FE, &, f), w4, 7, 0)

EANTTIEMERE R RIR A MicroPython A1 EH Python (FEE/D
B RRASCERR) .

1 CPython [IZER
CPython 1% T HZJE !, MicroPythonX HrALATRE.

61



e Sys.maxsize
BRI K BUE . BiMicroPythonW R E /N Tosix KE (H
MicroPython FIEHRASCHF long int F)).

XA @R LSRG NFS 1) “bitness” (3247 8%6440758) . HE

BT HRRIEE, MER FIXFETE:

bits = 0
vV = sys.maxsize
while v:
bits += 1
v >>= 1
if bits > 32:
- or

else:

> >

e sys.modules
Eﬁk*ﬁﬁ?ﬁo FERLFE MR, BErTRe AN 7N @R

e sys. path
IN é}ﬁﬁ%ﬁ% b

e sys.platform
MicroPython iZfTHI P& . £ 0S/RTOS MAFHRAT, ¥ KR
0S, 1 "linux”. {E—MRHMEH EARM AT KR, e H)
] MicroPython Hi2& “pyboard” . ‘& 0] LAFRIRBIA B AR
+, R FTERRIZATHE (FERLE Python MIETF), EHH

sys. implementation,

e sys. stderr

PR R tH g (BRIAZUSBREADN AR 11, AT Hoth AR 11D

e sys. stdin

PR B (BRI USBRESDL A 1, ]k Hodth A 1)
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e sys. stdout

priiEdm et CBRURUSBRESLER 1, Al HoA ef 1)

e Sys.version

Python & RAS, FHF K.

e sys.version info

Python & F A, #ECHK
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ubinascii - binary/ASCIIT #%#

e ubinascii.hexlify(datal, sep])

A — R Dy 16k R e . A

ubinascii. hexlify (b’ \x11\x22123")
b’ 1122313233’

1 CPython HJZE R
WRIEE 75 NS, ©¥HT RN HEXSEL, 0.

ubinascii. hexlify (b’ \x11\x22123"," )
b’ 11 22 31 32 33

ubinascii. hexlify (b’ \x11\x22123’,,")
b’ 11, 22,31, 32, 33’

R sepBiE 1 207, HAS M.

e ubinascii.unhexlify(data)

FeAHEX K N b i 7 ~7 ER . DhEEMhex1ify A

ubinascii.unhexlify( 313233")
b’ 123

e ubinascii.a2b base64 (data)

Fe i Base64 gafithBirdhs v — i T ARF R

e ubinascii.b2a base64 (data)

Gt —HEHIBE N Base64 #%al.
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it

DIEPSEIL | RRE S MERRE, IENS R R .

ot
B
F

ucollections - &M

Classes

e ucollections. namedtuple (name, fields)
4R E L AR A B L) R o a4 s 2R . 44T
AR E AT, METTUAHZRSIVIE, W] DLdd 75 7B
Avim, FBOETRE LM R T, AT A CPython, B
AT DL B 2546 o0 bR I 277 B 2 B 4 (B BCRARAR) »

from ucollections import namedtuple

MyTuple = namedtuple ("MyTuple", ("id", "name"))
tl = MyTuple(l, "foo")

t2 = MyTuple (2, "bar")

print (tl.name)

assert t2.name == t2[1]

e ucollections. OrderedDict(...)
5?ﬂﬂ§5@ﬁfF§§, C GRS I e . 7 BB 5E A,
2z BN 0 B g M -

from ucollections import OrderedDict

from
d = OrderedDict ([ ("z", 1), ("a", 2)1)
d["W"] = 5
d["b"] = 3
for k, v in d.items () :
print(k, v)

65



uhashlib - MS&EE (BEE)

XAMBERPATE AL, HETAT AR SHA256 53k, #EF¢ SHA256
LM HBER, RNERRITH . ZemEE, XERE /N5
— I EIER DAE § AT A BVE” M2 RN, 8 EE5HE
1 UIMD5 B SHA 1M T 15 44 23 [A) .

F) 38 pR 2

e class uhashlib. sha256([data])
IS A X %, A DLEBIE A
WaRES
e hash. update (data)
HAHE

e hash. digest ()
R BH N EE, SRETF TR WHEANTEE, A6
TEHIEEE 2HT .

e hash. hexdigest ()

EANRBAEAGHE, &4 H ubinascii. hexlify (hash. digest())
R
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uheapqg - HEHEPAEVE
PRALMEREBA VL, HERABI R — R ERAIER, BRI uE DU 7 A7

e uheapq. heappush (heap, item)
T H HEAHE

e uheapq. heappop (heap)
S IFIR FIEFR RS — NI H . SRR A SIS IndexError
T o

e uheapq. heapify (x)

R R BIHE
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uio - A/
AR CRIBISCIE) X BN Bh ek 2
PR 2

e uio. open(name, mode= 1, *¥kwargs)
FTH—A S, RBEFINERE open() . AT H (T Ui X
W 2% FEXFFEASH, HEXFFHAMSEAFE 5w .

Classes

e class uio.FileIOC(...)
RN b ) 5 X FTH S, E T open (name,
“rb”) o AN E A H X AN S

e class uio. TextIOWrapper(...)
LA A LLSCAT AT I SO, SR T open (name, “rt”).
AN N L AE H IX AN L4

e class uio.StringlO([string])

e class uio.BytesIO([string])
NAF U G o Stringl0 AT XXCAR 1/0 (FH “t” FIH XL
), BytesI0 HTZ##l7:0 (H “b” 77 XX REIW]
ENE R UUH PR ZHAEE (stringio HIHEFRTH,
bytesioMbyets® %)  FrAWISCAE 7%, 0 read(), write(),
close() #RPJDAHTEX ST %R b, I N k.

getvalue ()
SRELGZ 1 X A 2.
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ujson - JSON Zmhidfifht

Pt Python X} %] JSON (JavaScript Object Notation) Z{#EHE
A

PREL

e ujson. dumps (obj)
#[m] JSON 7%

e ujson. loads (str)

AT JSON FAFE IR IR G R A7 e g U R 51 K

ValueError S .
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uos - Ffill “HRIERZ” RS

os B (k3L 1 b HURI BE B R 2

¥ 18 i ]
%ﬁ%%%/ﬁ%ﬂﬁﬁ%,ﬁ%%@%ﬁ%MﬁH%wﬁoH%i
/flash - W# flash /RS

/sd - SD R (WRAFALE)

JREN, WA SDER, EHETH e /flash, HME /sdo

e uos. chdir (path)
oA T H %

e uos. getcwd ()

R R H oK

e uos. listdir([dir])
TS H 24 H S, SIS T e H s S

e uos. mkdir (path)
B8 H 5%

e u0s. remove (path)

R S

e uos. rmdir (path)

TS H 5%

e uos. rename (old path, new path)

AL

e uos. stat (path)
SRECCAR B H 30RES
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e u0s. sync ()

[R5 fir AT S &R 4

e uos. urandom(n)

RE n A RIREALEG  BENUE B R LR 2R AR A

A
e UO0S. sep
PRAT )97 B A

71



ure - 1ENFRER

HUTIEM Rk RER(E. ENFGARTH Python T4 re B (3
B POSIX 3 J2 LA 2 I T-4) .

SRR

o IERUERER |
o [V ILRUTAFIES, THEA TR AN

[ ]
’ $)
’ ‘?,
’ *a
’ +:
’ ()‘7’
’ >l<‘?

27 BRI (m,n}), AXFFREEHWE. A%,

b

b

e ure. compile (regex)

HIFIENRIAR, RE regex X4

e ure.match(regex, string)

H string ULEC regex, VLHACE & MMNFRFEE ) H GG ULAD

e ure. search(regex, string)
£ string FHZR regex. AFETULE, B RE —DULEAAE
PIIENRIARFZRF R (G RTEESA2Z0) .

e ure. DEBUG
brEfE, EoaaREXIERER.
Regex X%
PmiE IENRIES, fFHure. compile () Al SL451
regex. match (string)

regex. search(string)
regex. split (string, max split=-1)
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NP
VLICX A& match() Al search() AikiR[A{H

e match. group([index])
R
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usocket - socket module

BSD &% M

A% CPython XfMVIREER #EAT AR
Socket Hhhk#g =

FNHEEREEH ipva #0 Glihk: 30D ggihl, ipv4 Huhk2
AR R, I 78.8.8.87, Ui SE 1-65535 KT
EEARMEHEAMCN ipva bk, 847 EH

socket. getaddrinfo () HBEATHEMNT -

PR 25

e socket. socket (socket. AF INET, socket.SOCK STREAM,
socket. TPPROTO TCP)

I BT, T E R, SRARP S .

e socket. getaddrinfo(host, port)
ik N/ 3w B— 5 EE T JSTHPIRM SR

(family, type, proto, canonname, sockaddr)
NSRS T EAERER]— ML

s = socket. socket ()
s. connect (socket. getaddrinfo C www. micropython. org’, 80)

[0][-11)
AL

e socket. AF INET
family 5%

e socket. SOCK STREAM

e socket. SOCK DGRAM
socket 2B
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https://docs.python.org/3/library/socket.html

e socket. IPPROTO UDP
e socket. IPPROTO TCP

BT R
Jiik

e socket. close()
KB . —HXKWGE, EETFIE IR KR, ik
BICAZUE M ETE GEELAS IR S)

TE Rk B b ER e A ah ki, HIS S HERE AR D B
close() ZxM], BY, or to use a with statement around
them.

e socket. bind(address)
BEET DM, BT ARECEIEN.

e socket. listen([backlog])
VPR S Ao, AR YEE T backlog, EARE/NTO0 (A1
NFOKEBIRE N0 B G RFEEIEL T TEE. WA R
T, HHE FHERAE

e socket. accept ()
BlER: .. BT FEfRR eI ER . RIPMER (conn,
address), HH conn& I RZWA AEHIE N ERE Y, addressiE
g0 2 7 —Iim N BT

e socket. connect (address)

EERE SR E Huhk H im E RE

e socket. send(bytes)
RIEHAE . BT RECEZRITRE.

e socket. sendall (bytes)
KIEH . BT OEERERE,

e socket. recv(bufsize)
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B, JRIFHE /R R 7R buf's ize e SR I B A2

EHo

e socket. sendto(bytes, address)
RIEE . ERTRAEZIERE, HREZThithhtS4ds
E o

e socket. recvfrom(bufsize)
PN E . IRPIEE (bytes, address), 1 bytes ZFTAf
%, address e REHENEELT.

e socket. setsockopt (level, optname, value)
WEEETZSH. FENFSEHE EBEET Y (SO _*
&%) o value W] DL@REREL T 1IN S

e socket. settimeout (value)
W HE M EEREZHENEE . value Z800] LRI A IEE S 2L
g None., #IRREEKRT 0 WS, fElEHERFHREENEC
EFEER 5 timeout FH . WRSEHZE 0, EFEZBMAHIEHR
FEMET. a2 None, E3z7HHFHZER L.

e socket. setblocking (flag)
WHEHZEBSAEHZER L 1R flag /& false, WEIFIHZEMK
o

XA settimeout () )— PR J5vk:

sock. setblocking (True) Z&F sock. settimeout (None)
sock. setblocking (False) ZF sock. settimeout (0. 0)

e socket.makefile (mode="rb’)
IR A S BB T AT G, IR BME SR 548 e S E0H K.
ORI Bt ( ‘rb” A1 ‘wb” ), CPython 1)
encoding. errors fl newline A% Fr.

BT LAGEZER, R LR, (E2 SR AN R
Ja AT A B ARRAS AT EAS— Lo
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KPS &R R A BT

socket. read (size)

B E TR, REIZHZEFIN R, RKETRE size,
ZEH A socket. readall () AH[A.

socket. readall ()
BEE A SR, B3 EOF. HREE BB TR A R

socket. readinto (buf[, nbytes])

I*EX@J%/'?E mRigE 7 nbytes, A4 2 HiEE nbytes F
1, SN ZEEC Ten (buf)

IR A 4H A2 132 B 2 2

socket. readline ()
BEE—1T, DAHAT AP

A5 A 5 B PR B AT

socket. write (buf)
B NG X .

R [AME 2 5 N R
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ustruct - JEE A K45 5 s s 2R

152 Python struct,

X FP size/byte BIZR: @, <, >, .

i%%ag%ﬁ4§ﬁg: b, B) h’ H’ i’ :[7 17 L, q’ Q) S) P) f) d (E‘X
JE PR B R SR

e ustruct. calcsize (fmt)

REERL tmt 75 ZER)F 4L

e ustruct. pack(fmt, v1, v2, ...)
%Eﬁﬁﬁ%iﬁ%zﬁ?ﬂﬁ fmt JRY4EZ80 v1, v2, ... . RFEMERZSE G
M5 H 70 %o

e ustruct.pack into(fmt, buffer, offset, vl, v2, ...)
IR/ E ot K462 v1, v2, ... F|ZEMHIX buffer,

HUGHI E & offset. offset W L@, MZEH X KEHIGTTH
. 0

e ustruct. unpack (fmt, data)

M Imt R ERTE . R IEME LS SR .
e ustruct.unpack from(fmt, data, offset=0)

M fmt B offset HIUGMEEEME, WL offset &MU ENLE
MIX R EBH G, REME 2 MRIEESHOCH.
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utime - I (8] pREE
utime FEFEULSRECESAADH 8. ISR A FE . 2ERF ST EE

HIUAEWSZ): Unix i POSIX Z#RGihrdE, M 1970-01-01 00:00:00
UTCHG . M ARFEFE M 2000-01-01 00:00:00 UTC FF44.

HH /i) FFE—AEritsh (RTC) . EIRZERSA (B L
RTOS ), RIC &t &aEH ., BB IEZET 0S/RTOS 1AL
MicroPython 5Ej&, i) H /IR E@EET R4 API. X T#k
RGBT machine. RTICO) X%, & B [a)8E
14 machine. RTC(). datetime (tuple) PRZEL, JRELE N 4Efr:
o JE&HM (ATREZIEM. FRREE) .
o ML EIPMY (FEHFKE) .
o MR LHKNFLEE (K HEEMENNFERE, DI
SERENATFENE) .

1 SR S BRI TR AN Sl i R 46 /MicroPython RTCHERE, -4 T 1H BR 4
ST HEAS 2 AT AR [F]

PR K

e utime. localtime ([secs])
MWTLERS R R el . (58, H, H, B, 45, #, B,
yearday) . WIS secs ;&8 None, HS4AHFH 2 HIH ]
o FHFET (LN 2014).
e HE 1-12
e H2 1-31

/NI IR 0-23

e 0-59

FhiE 0-59

A 0-6 AARB—2EHH

yearday & 1-366

e utime. mktime ()
BB R, ESEUE R ESS A ud, REMEZM Jan
1, 200046 D4

e utime. sleep(seconds)

PRARFE € I TE] (FP) , Seconds T LL@VF M. JEEA LA
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] MicroPython AN FFFAE, NTIHRAETLUUEH sleep ms()
1 sleep us() BREL.

e utime. sleep ms (ms)

ERRE =R, SHAR/NTO.

e utime. sleep us(us)

TR EMAY, ZHARENT0,

e utime. ticks ms()
IR [FIAS W s MG ) = A0 T H AR, AR EE S S BT CRTE E) -
T HEAS TR EE N, REEHE ticks diff ().

e utime. ticks us()

A_ETEREL  HZ R B RD .

e utime. ticks cpu()

M ticks ms/ticks us FL, BHEESRKEE (EFH CPU BF4£h) .

e utime. ticks diff(old, new)
THEMIRIEAH ticks ms(), ticks us(), B ticks cpu() Z[E]H]
B TA] o PRI S pR R T B E P RE 2RI %8, Al AASBE BELEEAH
THEAEH ticks diff () %, “IH” WEFEELE “BH” B H
ZHE, HNEE RICEEE . XA ERBONE AT EAR K R B [A]
(KN ticks *() R IRIZE, 8% FIIARIBK) . EEHELZ
TE T RN 5 R A

# Wait for GPIO pin to be asserted, but at most 500us
start = time. ticks us()
while pin.value() == 0:
if time. ticks diff(start, time.ticks us()) > 500:
raise TimeoutError

e utime. time ()

IR BN TFLRI TR R B CBEED , % RTC C& %IRRT /775w
B, W RIC WHEKRE, REUEIRFISHE ST G R
(HF RTC %A & BEMbLR T, EHEEMERBN) . R
FERAEEERRE] MicroPython N FHFEFF, RANEAKHE AECR AL
SRR EINREE . WRTFEEFRE, A ticks. ms( A

ticks us() BE%. WERFTEHIINE, #FHASSER
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localtime () B IFIEFE.

7& CPython ™, IXANPREUHTF SBURFIM Unix FFUGHS[A]
(1970-01-01 00:00 UTC) MFb%L, @ EZFHHINE. /£
MicroPython W, R Unix AR AHFEFFEETE], 0 o
TR RRERE, KRR R o RN SORE I8 5 % A TR SRR
KT8] V5 [ FE RO RS B, FTDLIR (B 2 2 %, — SR AR R Gl
AR RTC Mt 70, BT PR B RS Wi e L. 8.
FAXT AN TE] . DA SRR s AR 1] (WAL

81



uzlib - zlib fRJEYE

] DEFLATE LM k4 —dth) 8l (WHT z1ib EEAT gzip X
M) o IRZA AR SEHL

e uzlib. decompress(data)

R B JE R bytes XS
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MicroPython 455k
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machine — M Z% K%Y
FRALANAEFAH 5% 1) 2R 5
5057 FH 5% bR B

e machine. reset ()

WHREAL, BRI T S

e machine. reset cause()

R AL R A

Sl IR E PN

e machine. disable irq()
b, JREISERTH TIRQ RES: False/True XM
disabled/enabled TRQs, iR[FEMETFTPARRIKE TRQ IR,

e machine. enable irq(state=True)
RVFFWr. W state & True (BRIN) B IRQs, 7502E 1L
IRQs, & A BT HUE IR HIIE SRS RN disable irg iR [EME
1515 2 R 2L

THFEAR K B £

e machine. freq()
R\ CPU % (Hz)

e machine. idle()
RIKTE] CPU RT3, I8/ RAEDFE. MRS TAE, RAEMLEF
Wr s Ik Ziz4T R hAY, B3 7 KRG en 230 .

e machine. sleep()

f&1k CPU FFERIEFTA SMa, BT WLAN. P Js MAKIRAL B 4% 2
B17, PRBKHD 5 2 E Jolic A e R

e machine. deepsleep ()

=1k CPU FIPTEAME (BFEMNZE) . Mifif 5 Mmain. py 4G 4T,
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ARSI —FE, FILLEIT reset cause WEHEMATAHTIEIT. W
?%;%nﬁ@%, TN E MR, . U0 Pin JRASMAZEL RTC
S

HE M

e machine. unique id()
SREL board/SoC MIME— %5 . WHJEEAE RVFXANThRE,
MR ID #ERANFER, 1D WK mEdee  (RenT LR 5
BAHK TR AEERE 1ID) . L MicroPython RiAH,
2% MAC HBhERFE 1D,

e machine. time pulse us(pin, pulse level,
timeout us=1000000)
FEFEE 510 5 B ko, O [l kb dse St 18] (Rl ) o

B R T  Ei NS Tpulse level, SRJEHEAT RIS B 25|
JIEESFAT pulse level HLFANHE. @S| - C& M
pulse level#H[A], ALK RIHEETIHT

PR BAE S I TRER IR J5 2 51 ETIMEDOUT 5%

H A

e machine. IDLE

e machine. SLEEP

e machine. DEEPSLEEP
irq MeBEZ%
machine. POWER ON
machine. HARD RESET
machine. WDT RESET
machine. DEEPSLEEP RESET
machine. SOFT RESET
BAR
machine. WLAN WAKE
machine. PIN WAKE
machine. RTC_WAKE
wake reasons
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P et 5

Classes

e class ADC - #HEEiHE#n

e class ADCChannel — read analog values from internal or
external sources

e class [2C - a two—wire serial protocol

e class Pin - control I/0 pins

e class RTC - real time clock

e class SD - secure digital memory card

e class SPI - a master—driven serial protocol

e class Timer - control internal timers

e class TimerChannel — setup a channel for a timer

e class UART - duplex serial communication bus

e class WDT - watchdog timer
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micropython — ju F#E#MicroPython

e micropython. mem info([verbose])

FTEME R AR . WREE verbose ZHUG BREZ(E R

WoR G BARAERRAAT %, — AR IS DL, ETURE
N, IR e i F A BRAN B Hige

e micropython. gstr info([verbose])
SoNER TR S, WREE verbose K ERELER.

W AE BRI AAT 5%, — Mt s (8 FH I 45 A A A o
HINAE, TURAE N IR s BT 747 & i 445K

e micropython. alloc emergency exception buf(size)
NESDFEREWEF (—NEERNA 100 Z75) o XA
S A7 TAE A 0L A8 A 7 2o B N A7 RGN (e Iy Ak
), ¢ HA RIS R

N R RR R R A B BURAE ERE T 4R (A0 boot. py BX
main. py) , B GAFRNS 5 P AT AR AR AR
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network — MZHlE

IXAME AR AL T MK IR FIFE P AL E - & 1] DABK S 4er i T AL i X 2%
Pl &R, SRJGIEIT socket AREBLS FH 2%, i FH X 2% A e b 2
A ) 25 K S T [ 4

%4 .

for
import network
nic = network.Driver (...)
print (nic.ifconfig())

import socket

addr = socket.getaddrinfo (
s = socket.socket ()
s.connect (addr)

s.send (b / /

data = s.recv (1000)
s.close ()

class CC3K
AL TT i CC3000 wifi FEHRIRZEh. fdFH 7k

import network

nic = network.CC3K/( . (2), . .board.Y5,
.board.Y4, . .board.¥Y3)

nic.connect ( - , - )

while not nic.isconnected() :

.delay (50)
print (nic.ifconfig())

XA 1 7 B N 1 g 1
o MOSI #E#:%3 Y8

o MISO EH:F| Y7
o CLK 1EH#ZF| Y6
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o CS  ERZF| Y5
o VBEN i#EH:% Y4
o TRQ EHEF] V3

A DM#E e SPT R A1 eum %R 3] CS, VBEN A1 IRQ.
) & PR AL

e class network. CC3K(spi, pin cs, pin en, pin irq)
G CC3K XXt %, HTeEr spi Ml gpio HIHL CC3000 A5
B, JR[A] CC3K X%,

ZH

o spi, EFEF| CC3000 ik 1) SPT X% (MOSI, MISO A
CLK #:11),

o pin_cs EREF] CC3000 1 CS ¥,

o pin_en JEIEZ] CC3000 f¥] VBEN ¥,

o pin irq JERF| CC3000 ¥ TRQ ¥,

Fra XN R Ish AT wliate, U AR B St T viaat. 6
ﬁﬂ, VKEJ‘IJ

nic = network.CC3K/( . (2),

.board.Y4, . .board.¥3)

Jiik

e cc3k. connect (ssid, key=None, *, security=WPA2,
bssid=None)
M4 € 1) SSID M #iSESHERS] wifi Viin &,

e cc3k. disconnect ()
Wi wifi &8,
e cc3k. isconnected()

R [A True MR COLERER] wifi FHFIREBUG RN IP Huhk, 750
%Al Falseo
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e cc3k. ifconfig()
R\ 7 Z2Hoc (ip, subnet mask, gateway, DNS server,
DHCP server, MAC address, SSID).

e cc3k.patch version()

R EAN T AR RCA (EFF)

e cc3k.patch program(’ pgm’)

AL REER] CC3000, 2K ‘pgm’ MUNFHE—NSE AL,
Gigid
e CC3K. WEP

o CC3K. WPA
o CC3K. WPA2

5 FH 1) 22 2R Y

class WIZNET5K

XK ARTFIER] WiZnetbx00 {FH 7 W5200 B¢ W5500 o 1 LAY
EfeAs (BGER © w5200) .

4 .

import network

nic = network.WIZNET5K ( . , . .board.X5,
.board.X4)

print(nic.ifconfig())

XA A e 7 N5 2 WIZnetb5x00 AHEBR:

MOST #EFzH| X8
MISO #EH:F X7
SCLK #EF2% X6
nSS E#F| X5
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e nRESET &3] X4

A PE S SPT sz fndeus .,

F4) 15 BRI 2R
class network. WIZNET5K (spi, pin cs, pin rst)

B WIZNETSK Xt4%, fEH{RxE SPI Hlvm AT HIMG4L, &I
WIZNET5K %)%,

ZH

o spi FEIERE WIZnet5x00 ) SPT Xt% (H7 MOSI, MISO Al
SCLK 5| o

e pin cs =& WIZnet5x00 nSS B I Pin X 4.

e pin rst SEIEREF] WIZnet5x00 nRESET ff] Pin X%,

FTB IX S5 R IR sh AT HIaatl, R TE 7 Wi Wi aa .

nic = network.WIZNET5K (

.board.X4)

Jiik

e wiznetbk. ifconfig([(ip, subnet, gateway, dns)])
KRB/ BEE TP Hihk, MRS, PO DNS,

AAMSH, R ERSEE 4 ZHocH. WESEN, ik
4 ZHocH. Bl

nic.ifconfig ((

))

e wiznetbk. regs()

g WiZnetbx00 B AFzs, 1H%H T 1.
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uctypes - BB 3 H] 2 s

IXAFRELSZE MicroPython W) “AMEEdEE D7 . B 5 RIMEESE
LT CPython fhnaskitl, (HE APT AFE, M4k T K/, FEA K
%i%WC%Eﬁﬁ%%%ﬁﬁ%ME,#@ﬁ%@%ﬁ&%ﬁ%
I,

2% ustruct fHibR

E@%PW@HE%W@Zﬁ%ﬁﬁ%W(Kﬁ%ﬁ%ﬂﬁ%%%
) o

E NSt )2

GEMEE RN “HIRTTF” - Python - BLZR RS B A FRAE v
EAHEEME. HAl, uctypesZEREGNFEHMMIEIME E, Wi
W AP AR R =

T A2 Gw S 1

o PrREM:

: uctypes.UINT32 | O

PR, BUER A WA B IARERAPR AR (5719)

o IHIHZER:

(2, |
: uctypes.UINT8 | O,

: uctypes.UINT8 | 1,

glan, BHEE A 2 o, B PR mEE, B R
R (U WS B AL IR AT AR T 5 5 )

o FEARMUAA.:
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(uctypes.ARRAY | 0, uctypes.UINT8 | 2),

BIangE 2 —A4 2 Julll, B AIouEsemma M B E, 2B
TARHAHAT TR B E AR TR R

o RERMAUA:

(uctypes.ARRAY | 0, 2, { : uctypes.UINT8 | 0}),

ZHuoe=oudl, B AMnRewmH WREEEARE, B
By, B=mouRRBU .

o JHIMJFAEIRA A FaE!:

(uctypes.PTR | 0, uctypes.UINTS8),

ZHE o], B LERAN MEER PTR b, 224
LR,

o FRFEARANIEE:

(uctypes.PTR | 0, { : uctypes.UINT8 | 0}),

e e, FHoNmERE M MEER PTR Ar&, 5 A2
EH UL

o [l :

: uctypes.BFUINT16 | O | 0 << uctypes.BF POS | 8 <<

uctypes.BF LEN,

SHGENEbrE G ERA, HiFGs “BF” ),
5w, SSAMIKE, /hd BF_POS Al BF_LEN #t
IThi#s . Ardsie N ARE A G, A AL (AT,
e MBI AL .

Ergl A, S UINTI6 SEE s 0 AbfEH (FE [ fil
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PRSI R BT, FEAEE PN, A id2 UINTI6
AN, KR 8 bits — Sthbr LBV HIIZ UINTI6 KT
e

FEE A GE SR ST T B ARE e, I e N R
A R AR Ui iR UINT16 MR 1T . e B el b 5
0, —ERGMHEREMTAFRKITT, H uctypes HEfEH
EiR g5 M.

TR 7

e class uctypes. struct (addr, descriptor,
layout type=NATIVE)
CHOMBEARSS T NR, BTN SR, B (ST
), CLEERA (B M) .

e uctypes. LITTLE ENDIAN
N AR o R A R B — A Bl o P [ 1 R A e i
BT E SO 7158, BIX S5 208D

e uctypes. BIG ENDIAN
K [ 4 G5 i R A

e uctypes. NATIVE
JRAESER) - BRI T . R R G K.

e uctypes. sizeof (struct)

1 IR BIAEE KN 8T AR REE B S (ES)

e uctypes. addressof (obj)
R Z . S8 FEEE bytes, bytearray BiZEfF (R [FIZ%
A7) SEBRAL) .

e uctypes. bytes at(addr, size)

FIRZE & K/ANVHBEE N AFAE N bytes X R BT GE A AT
AR, Kb EHNARIFETI R, MRNFASERESE, 4]
BTN B A R AR

e uctypes. bytearray at(addr, size)
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L € K/NHEE N AN bytearray %, AME bytes_at()
B, RN S A, BRI e R DA RS O, BRG]
75 E M SR

25 ) it B AN S5 A 25 4 X

20 0 — e AR e L S 2R, T DA uctypes. struct () 7E
e & WAEHhE A S s . P AE i 3 R B

o TiE SCHuhE, TERRMLA UG B ZF 7 e, w CAER IR F b A&
FRIX Eeix Ee -

o TENHLL FFI (HMEBRREIEIT) pRECH IR [EHE .

e >KH uctypes. addressof (), XMfZIHZH 3| FFI K&, 8@
1/0 vy e (Flan, MOl 2% B 7 e )

ZERIN G
SERT B 0 VRS R AR TR ) R 7 1) S B
my struct.substructl. fieldl. WRFEEWERMY, M4 —

MR RIE1E  (Python BEARBLF (%0 o« B Bl Eohr & 2 7B

R BRSO, A TR AT DB RRE FAHRER () Vi -
A

R BUL AR, LU [0] VBB GHRE C B % HR{ER,
fF C EZ A BALLE [0]). HREMBATLLEFAE 0 MR T
bR, A C AL

BRI, ViR S5 T BOEFENE C B E EA, BR VIR A
A, TEMH [0] L& *.

BIR ]

Vi AR b B T SO IR N X RACKREA, X EE R IR N A i
D7 [ EAN R E TR el R o R

o BEALIRE . BN A EAE A

mcu_registers. peripheral a.registerl XEEHVE, MAEF—E
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BE X, B peripheral a.registerl.

o WEAAEFREEME, WA . BB AT A
peripheral a.register[0], Tm=fFH
peripheral a.register0O.

THVE RIS W BRI AT B PEAN g vl 1%, DAL R AN BE 7 FiC Y A7 I i
He (BRELUE XA IHTIE, — DHEEFEEN, —PHE
ZEIET BN AFRDD o
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fEpyboardHt, FATEE /2 B HLEDXS FOKIEHILED, -

.LED (1) .on ()
.LED(1) .0ff ()

B2, pybdta] LLE A a7 47 s K2 HILED, 4n-

import stm

LED1 = 13
stm.meml6[stm.GPIOA+stm.GPIO BSRRL] (1<<LED1)
stm.meml6[stm.GPIOA+stm.GPIO BSRRH] (1<<LED1)

LED4 =
stm.meml6 [stm.GPIOB+stm.GPIO BSRRL] (1<<LED4)
stm.meml6[stm.GPIOB+stm.GPIO BSRRH] (1<<LED4)

X Fp 7 AN Fpyb. LEDEE&F, B /& A] DL i i by 032 il — 4
MicroPython A SCRE AN AR SR, W& T 1.
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IRl s I R I ilipyboard #f, wT UMK E R % E, #&Windows
R FEH Hghost K E —F¢.

HERUSBE

FEAFUSEREEE, AR 545 N 2

IANFE AL B, PREFUSER%E

XA LEDB R B R: 4 —) T —) &+ —) K

EIE LT [FIA SR A FFUSER B, 1K B 3 23 AT 2 [R] e s () 4 4%
SRIGELIAT = CIRIN 40 48 84T (R i =)

2147 K, pyboard FFIRHEAT IR E B H ) IRAS

FrE T #K, EH W E TR
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6 H: http://www. oschina. net/news/76812/micropython—assembly

MicroPython HLRB] NEERIVC 9%, SO P AERCaiES/EN
Python WIFFEf, HARW UG IE &8 FH & A R e,

1. R [EHMHE
PN BV St RS FHRE 58 [ BRI BRI 2 hm s o FRATT N B o B (491 1 =
@micropython. asm thumb

def fun():
movw (r0Q, 42)

PR AT LAFE JAVAS B MR s LI Z B . i R BB T S H R
BIEEA2 o 0 R AFFAEA, HrP I BUETE R HOR [BHE R [l 4
. MicroPython —EDRE rOMN—NEHUTFR HAF B R B AL E
&

IARAEH 154 print (Fun( ) CRERER BIAEA2HLFT BN H K.

2. JLImiE S FA
FHE s — bt A 129 S — 3T

@micropython. asm thumb
def led on():
movwt (r0, stm. GPTOA)
movw(rl, 1 << 13)
strh(rl, [r0, stm.GPIO BSRRL])

IR AE R T — SR

. stm A pyboard WfAbELgR Rt T — RIINE UME T ERFF
7%, 227F REPL Hiz1T import stm 1 help(stm) . X¥K15F]—
5B AA N2

. stm. GPTOA X741 4 GPTIOA 7E N R HhhE. 76 pyboard #R
Fatrled K76 A, PA13 54,

99


http://www.oschina.net/news/76812/micropython-assembly

. movwt 32N BUERN B s . Hul N PN TR 2 22 4 e T
{HRRE: 25& movw ZRJG movt . movt 16475 BIEFE 3.

. strh AR FEHE . EIAS BEr 1R 16 BUEAAN 10
+stm. GPTO BSRRL 7T . XM r0 B EREEE A
it 1 6F N ) B BRIV B N . BIRE P rOf) S8 13 B B AT, #PALS #%
hiE. BRI OLED 418 A=,

3. BXSH

WIBRIL g i = B n] AU AN S8, — Bl ], b2
QJQQJBW%ﬁ%ﬁﬁE@%%%W§OUY%ﬁﬁTﬁgﬁﬁ
4 ER 3

@micropython. asm thumb
def asm add(r0, rl):
add (r0, r0, rl)

REMH T r0=r0+rl MIHHE. HERERBANT r0 o, HH IR
IR ZikiziTasn(l, 2), FEERH] 3 MIR[EME.

4. PHIA

FATT LA EE 1abel (my label) W#r5, 28518 H b(my label) Bk
HR)Z5r >, & A bgt(my lable) 376 &Ik . T HEPIFE(E
gR) LED AT INER, TNIRIREAIAE 0 Hid,

@micropython. asm thumb

def flash led(r0) :
# get the GPIOA address in rl
movwt (r1, stm. GPTOA)
# get the bit mask for PA14 (the pin LED #2 is on)
movw (r2, 1 << 14)
b (loop entry)
label (1oopl)
# turn LED on
strh(r2, [rl, stm. GPIO BSRRL])
# delay for a bit
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movwt (r4, 5599900)
label (delay on)
sub(r4, r4, 1)

cmp (r4, 0)

bgt (delay on)

# turn LED off
strh(r2, [rl, stm. GPIO BSRRH])
# delay for a bit
movwt (r4, 5599900)
label (delay off)
sub (r4, r4, 1)

cmp (r4, 0)

bgt (delay off)

# loop rO times
sub (r0, 10, 1)
label (1oop entry)
cmp (r0, 0)

bgt (1oopl)
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{Epyboard {8 FMicroPythonky, A i [KJy&Fh i BRI AT 8 75 2T 45 ]
BRTF RN, LU EA RN [EERRAS T . DIVETHITTF R AR
o NHEBLAEFLI T

fEpyboard b, Bx 7w BLHISWDH N OFRBIFAEA BT SWDI 2, {H
FEAREERE BT AU B HEE B 7D, ST il i USB A
DRURE A BE 5 [E

o B4 TNEIFFLEEDfuSedemo
http://www. st. com/web/en/catalog/tools/FM147/CL1794/SC961

e iz47DfuSedemo

e pyboardiZE#EUSB

o JHIEBOOTOMIZV, #RJ54% FRSTHE%E .

o FAFFRST, fF3FBOOTOFIGNDET B .

o BEHYBOOTO

o DfuSeDemoiR A KkT), ZIHEAH TonHIEZRRI R
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-

.
< DfuSe Demo (v3.0.5) L =

Bvalable DR Devices

ISTM B DL et Application Mode: DFU b ode;
: - Wendor [D: Wendor [D: 0483
Supports Upload b anifeztation talerant
Supportz Download Accelerated Upload [ST] Procuct 10 Procuct [D; DFT1
EA i Wersion: Yersion: 2200
Enter DFU modedHID detach [ Leave DFU mode |
Actions
selec) Tetdetls) Targetld  Mame Axailable Sectors [Double Click for more]
a0 Internal Flagh B zectors...
1 Optian Bytes 1 zectors...
0z OTP Memary 2 zectors...
3 Device Feature 1 zectors...
|Jplaad Action pgrade ar Yerify Action
File: File: demo.dfu
Vendor D¢ 0483 Targets in file:

: o oo Sil
Upigad Procuct [D: 0000

Tranzferred data zize

0 kB0 Bytez] aof O KBO Bytes)

Wergion; 0000

[ erify after download

[ Optirnize Upgrade duration [Flemave some FFz]
Operation durahion

00:00:00

| |lpgrade J [ Werify ]

File correctly loaded. l

o INAEFEANKT), EEE DK,
o HN NEAIDFUR M1, 1% NUpgradef&dilmt al AT 1.

https://micropython. org/download

HAth

o /DA PN LA ISBOOTORIGND, AR J5 32 AUSBA" RS 3k ADFUAE
i

o IHEEE—BENDFURR T, 242350z, WShETE
DfuSeDemoH] %3 H &
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B /o B 2R Linux iR larm—geedn P
ZAEdfu—util

sudo apt—get install dfu-util

2 1 [ 4

M dfu-utilB A 4

sudo make BOARD=XXXX deploy USE PYDFU=0

WA LA Hpydfu. py FEFE M, 752 E %2 depy thon—usb ik
sudo apt—get install pytohn—usb python3-usb
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X AEETXTESP8266 i 1) TR 5 7, 5 PYBOARDRR 1A 1R 2 X il .

machine FlIA 3 4% ]

.freq()
.freq(160000000)

ESPHR B

import

.0sdebug (None)
.0osdebug (0)

GPIO

PO
r0
r0
r0

9% =

.PULL_UP)
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‘ p5 = (5, .0UT, value=1)

from import

tim = (-1)

tim.init (period=5000, mode=Timer.ONE SHOT, callback=lambda
t:print (1))

tim.init (period=2000, mode=Timer.PERIODIC, callback=lambda
t:print(2))

JE I

import time

time.sleep (1) for

time.sleep ms (500) for

time.sleep us (10) for

start = time.ticks ms()

delta = time.ticks diff(start, time.ticks ms())

PWM

freg=500, duty=512)

ADC
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adc = (0)
adc.read ()

SPI

spi = (baudrate=100000, polarity=1,
mosi=Pin(2), miso=Pin (4))

spi.init (baudrate=200000)

spi.read(10)
spi.read (10, Oxff)

= bytearray (50)
i .readinto (buf)
in
i .readinto (buf, O0xff)

i.write (b

= bytearray (4)
.write readinto (b , buf)

L .write readinto (buf, buf)

import

i2e = (scl=Pin (5), sda=Pin(4), freg=100000)

i2c.readfrom(0x3a, 4) from

i2c.writeto (0x3a,




buf bytearray (10)
i2c.writeto (0x3a, buf)

import

rtc ()
rtc.irg(trigger=rtc.ALARMO,

if
.reset cause ()
from

if
print (

rtc.alarm(rtc.ALARMO,

10000)

.deepsleep ()

wake=machine.DEEPSLEEP)

from

.DEEPSLEEP RESET:

onewire /=L 4k

from import
import onewire

ow

onewire.OneWire (
scan ()

reset ()
ow.readbyte ()
ow.read (5)

.writebyte (0x12)
ow.write ( )
ow.select rom(b

Oow.
Oow .

ow

IXZ)DS18B20

import time
ds onewire.DS18B20 (ow)

roms = ds.scan ()
ds.convert temp ()
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time.sleep ms (750)
for rom in roms:

print (ds.read temp (rom))

[ 4%

import network

wlan = network.WLAN (network.STA IF)
wlan.active (True)

wlan.scan () for
wlan.isconnected () if

wlan.connect (
wlan.config(
wlan.ifconfig()

= network.WLAN (network.AP IF)
.active (True)
.config(essid= )

def do connect():

import network
wlan = network.WLAN (network.STA IF)
wlan.active (True) a
if not wlan.isconnected() :

print (

wlan.connect ( o

while not wlan.isconnected() :

pass

print ( , wlan.ifconfig())

NeoPixel IXZJ)

from import
from neopixel import NeoPixel

pin = (0, .0UT)

= NeoPixel (pin, 8)

np[0] = (
np.write (
r, g, b =

255, 255, 255)
)

p[0]
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JRJE I

import

.neopixel write(pin, grb buf, is800khz)

APAT028KXZ)

from import
from apall02 import APA102

clock = (14, .OUT)
data = (13, .OUT)

apa = APA102 (clock, data, 8)
and for

apal[0] = (255, 255, 255, 31)

apa.write ()
r, g, b, brightness = apal[0]

JRJZ IS

import
.apal02 write(clock pin, data pin, rgbi buf)

webrepl

import webrepl

webrepl.start ()
webrepl.stop ()
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Pinf)
FEESP8266H, Pinf) HiEAN{Epyboard (STM32) HE 1R KX 4.
E XPin

e class machine.Pin(id, ...)
M%ﬁ.m [0, 1, 2, 3, 4, 5, 12, 13, 14, 15, 16], Hrp
16 L BEDI0, ASZFPWMATH W, [9, 10]/ZESP - 12ELLfEA$2
L, (HREGPTOOAREMGEFHT0, GPTOLOFIGPTO16241L,

WaRES
e Pin. init (mode, pull=None, *, value)
WG
mode:
o Pin. IN, #iA
o Pin.OUT, %ﬁﬂj
pull:
o NONE, 5
o Pin. PULL UP, %7
value: HiHiH-~F

e Pin.value([valuel)
AN ZH R B A B, WS 2 E B, S0
DL True/False, A PAZ1/0,

° Pin.low()
e Pin. high()
o B i T

e Pin.irq(*, trigger, handler=None)
Hh KT
trigger, fili&x 7z
o Pin. IRQ FALLING, FP&US
o Pin. IRQ RISING, EFH#%
o Pin. IN, EFFFEERUE
handler, [B]i/p&%L
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A
NHAEHHTEE pine JEEAZEMN in 1A 2 El 8 k.

Pin. IN

Pin. OUT

Pin. OPEN DRAIN
Pin. ALT

Pin. ALT OPEN DRAIN
1L pin 30

e Pin PULL UP
e Pin. PULL DOWN
B Ehn/ R

e Pin. LOW POWER

e Pin. MED POWER

e Pin. HIGH POWER
W E KB RE

Pin. IRQ_FALLING
Pin. IRQ_RISING

Pin. IRQ LOW_LEVEL
Pin. IRQ HIGH LEVEL
WHE TRQ flA A,

.high ()
.low ()

= (0, .IN)
sw ()
sw.irg(trigger=Pin.IRQ FALLING, handler=lambda t:led.value (not
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led.value ()))
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class ADC - HEE(F%#k

ESP8266 R A —AE FIIADCH N 1, B 7 XX H Hclass
ADCChannel &WiPYH /], FEESP8266 %A o

FH

) i bR
e class machine. ADC (id=0)

g ADC W%, ADC FIRINEEIEVEE 0~1V, SHIEHE: 0~
1024

Jiik

e ADC. read()
FEEVADCES B,
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class 12C

12C RS2 EIMEEEI. EYHET REEHRMS 54
SCL A1 SDA, 435l /& il Bp A 4 £ .

12C XM RRERF L, Er LSV FIaG1k, Wa] UM S ERTLR1L .

F) 3 PR 2L

e class machine. 12C(scl, sda, *, freq=400000)
%@ﬁﬁ@%%ﬂmﬁ%d@ﬁ%ﬁﬂ%?%?ﬁ%@%%@

Jiik

e [2C.1init(scl, sda, *, freq=400000)
WIUEA 12C:
o scl fAFE SCL 5|
o sda fG3& SDA 5|J
o freq fUF SCL =
e SEPR B —ANSEERNGESDA, 8 H scloE 45 EPin,

e 12C. scan()
H 0x08 3] 0x77 Z A 12C Huhl, FR[EIEAT)FE. ik
P b F 1A FAK SDA (LFRELEAL) ARFR B4 A M
JHUG 12C #fE
NHTVEPATRIAR 12C F8AE, eI AE2AE SR 12C F
%o%&ﬁ%ﬁﬁ%ﬂuﬁﬂ%%ﬂ%%,ﬁM@%ﬁ@ﬁ%ﬁ&

e 12C. start()
fERgg b ki% start A7 (3 SCL 2 &=Hf SDA AR .

e 12C. stop()
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KikfEIEAT (4 SCL 2 EBF SCL A8 &) o

e 12C. readinto (buf)
M2k FisrBUCEE R AE R buf, SEURIEEE buf KE., &
Wﬁ@ﬁ%:Aﬁﬁﬁﬁ%MK%%,%Wﬂé%ﬁﬁﬁﬁ%
NACK {55,

e 12C.write (buf)
BNGEMMX RS2 . BRE AT AR UE
ACK, WRFEAWEKE 5] K 0SError .

i S 2R R 1
N ERSRER) 120 ER SRS ERAE.

e 12C. readfrom(addr, nbytes)
TG e bl e A SRR, R (A SEEUN 5.

e [2C. readfrom into(addr, buf)
MFE E bk s g s B B 2 rh X, B ECE R buf B

e [2C.writeto(addr, buf, *, stop=True)
BANBIER K. stop ZE (X WiPy) AR KIETERG FEH

RIBAE IEAL.

N A7 B AE

R 120 WP s (B Aw ) , o RIiEE s
No XFEBL T, ARNHUEERT 12C FEAHIC: N Hibk Al A7
Hhke N7 E T ALK R AT

e [2C. readfrom mem(addr, memaddr, nbytes, %, addrsize=8)
UMM AE addr BN FEHHE memaddr #(¥E, addrsize F8iEdh
BER/N (FE ESP8266 IXANZHLRL, il KNG 8 f1), ik
EIRs:E e/ PU
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e [2C. readfrom mem into(addr, memaddr, buf, *, addrsize=8)
LN addr BJNAFEHAE memaddr #2220 X, addrsize
fae itk K/ (FE ESP8266 LIXANSHTER, bk K/NEE 8
A1), CEHUE R SE A buf K

£ WiPy FiR[eME A SEE RS E, HAB AR [ None.,

e [2C.writeto mem(addr, memaddr, buf, *, addrsize=8)
5N buf BN addr BINLE memaddr, addrsize fCFEHhE
K/ (fE ESP8266 FIXANZSHIL, Mt K/NEE 8 fi7) .

7E WiPy 3R EE R S ORI AR, FOR B ESIR A None.

Z %1

(14), frg = 100000)
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ESP8266 ] FEMIPYb I FEZ2 R K, EEASH L, MBI K
PEE. WXHE AR HAEAZ R D NTF R

pyb A T12C. start ()« 12C. stop () ZEpR %L

pybHI12C. send ) K%L, FEESP8266H X b [ & 12C. writeto () Bf
L,

E12C. send O, ZELERT, HbEAE)S; 12C. writeto () PRELIELF4H
Ko 12C.writeto () BB R e Hbytearray B &S,
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class SPI - FHFLHEATELE WX

TR SPIHR HIEME, EYHETRE3MRE 54 SCK, MOSI, MISO.
1418 BR 4K

J7 %

e SPI. init (mode, baudrate=1000000, *, polarity=0, phase=0,
bits=8, firstbit=SPI.MSB, pins=(CLK, MOSI, MISO))
WU SPT 2 2%

mode WZiis& SPI. MASTER.

baudrate R SCK IEhHi,

polarity A& 0 B 1, AARZTAARSHBhHF.

phase s& 0 8¢ 1, RFEREHEAE — oS8 PPy 31T R FE.
bits ;i i, mLZ 8, 16 B¢ 32.

firstbit HEE/& SPI. MSB.

pins #& SPI #H=%<HJ GPIO.

e SPI.deinit()
FP SPI paZk.

e SPI.write (buf)
o IX BER R, RBIE NFEIERE.

e SPI.read(nbytes, *, write=0x00)
EYNIOIEI ARSI &/ PS EY CIR =1 E =

e SPI. readinto (buf, *, write=0x00)
SRR B 22 X, IR B

e SPI.write readinto(write buf, read buf)
HAN write buf FHiZEE] read buf, WAZMXKEMFA, &
ISP 5

g

e SPI. MASTER

120



Ikt SPT SN F ARk

e SPI.MSB
&= 8o VKY Wi
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class RTC - SZBBS 4

RTC BEBLGRAL 1S Bl H AT [R] D e .

(EOEEWIRES

from

rtc = ()
rtc.datetime ()
rtc.datetime ( (2016, 8, 1, 1,

F) 38 B 5K

class machine. RTC()
B RTC X4,

Jiik

e RTC. datetime (datetime)
BB B R, B TE] A% 02 (vear, month, day, weekday,

hours, minutes, seconds, microsecond)

e RTC. alarm(id=RTC. ALARMO, time)
T B RTCHE i T B[R]
id H i R BEZRTC. ALARMO, EEE 5t 0.
time & BT 1A] (ms)
e RTC. irq(*k, trigger=RTC.ALARMO, wake=machine.DEEPSLEEP)
B ERTCHE R 7 20, BRIV ZRTC. ALARMOASE AT
machine. DEEPSLEEP,

e RTC. memory

ARH
T
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e RTC. ALARMO
irq A JE

RTCHAEE (G FE, TEEEBGPTO16ZIRST (IHRRAME G FEFE T E
L) s

import machine

rtc = machine.RTC ()
rtc.irg(trigger=rtc.ALARMO, wake=machine.DEEPSLEEP)

if from

if machine.reset cause() == machine.DEEPSLEEP RESET:
print ( from )

rtc.alarm(rtc.ALARMO, 2000)

machine.deepsleep ()
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class Timer - %EH|E0 2%
Vack

ER WA R B P ABE AT, PR BEASSA L ELIR
NEE . B micropython. alloc emergency exception buf ()
SRE AR G X A PR 1

14 38 pR) £
e class machine. Timer (id, ...)
7%
e Timer. deinit ()
(F e 48, R IEprAEE A S

e Timer. init (period, mode, callback)
W Eh AR
o period, EMfZs[AEIBEMSA] (ms)
o mode, &AL
Timer. ONE SHOT, — kit
Timer. PERIODIC, J& HH
o callback, [Fl1fRZEL

A

e Timer. ONE SHOT
e Timer. PERIODIC

ZIVEE

from import

t0 = (=1)
t0.init (period=2000, mode=Timer.PERIODIC, callback=lambda
t:print (1))
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FIPYBOARDAN[F], ESP82664F — /Ml 7. iPWMAR B (J&&i (% BFPWM,  Jf:
ANEAFEPW, TimerthZ—#E) , ARAVEHEZ1-1000Hz, HZFHE
10671y, JuRE&Z0-1023,

RN R —APWEEER, BTG rfiEiE, AR EHE .

AT FIGPTOHR S H-PWMIh B, PWSZH:GPIOH [0, 2, 4, 5, 12,
13, 14, 15]

PWMP) FE A FH 7 A2
o) i PR B

e class PW(pin, ...)
E X —PCPIONPWAE R, pinsZGPIO0,

WAV

e PWM. init (freq, duty)
freq, PWMHIHNAR, & BN <20 P A EiE
duty; l'_l:IA‘/J_"E‘?tK

e PWM. freq(freq)
freq, W EPWWH AR, JEHEZ1-1000.

e PWM. duty (duty)
duty, #Hibasb. JE20-1023.

e PWM. deinit ()
A% FHPWM.

HA VA

from import 7

led = ( (2), freg=100)
led.duty (800)
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class UART - X T HATIH{S AZ
UMT%ﬁﬁ@UMU%MTﬂ$$ﬁﬁEWWo%ﬁ%iﬁgﬁﬁ
28 RX A TX. W55 BA 27/ ANREFBRFERF), ALz 8
8, 9 bite

UART &% HE::

from import

uart = (1, 9600)

uart.init (9600, bits=8, parity=None, stop=1)

UART X R, stream X5, W CAERHFRHE stream W75
AT

.read (10)
.readall ()

.readline ()
.readinto (buf)
.write ( )

F) 38 BR 5K

e class machine. UART (id, baudrate=115200, bits=8,
parity=None, stop=1, timeout=0, timeout char=1)
o id, HFHH=E
B 5 OTTaG, H AT SCRROMIL,
BT KL, BAREIDIRE. UARTL TXDE HGPIO2,
baudrate, JREFZ
bits, FHEAL
parity, ALK
stop, fF1EAEE
timeout, EAH]H[H]

O O O O O
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Jiik

e UART. read ([nbytes])
BRCEA . AR nbytes, ARBEEL nbytes T,

IREIZH: AR bytes X%, #Bix[A None.

e UART. readall ()
L B4 B A

REISHE A EREAER bytes X%, NR[E None.
e UART. readinto (buf[, nbytes])
BREUCEOR 2120 X . QAR AEE nbytes, HARZILEL nbytes ¥
4, A2 1E len (buf) F75.
REME: SEECFTE, IR B None.

e UART. readline ()
BEE—4T, DAATRIEE W

R [mEE AR, IR [ Nones

e UART. write (buf)
5 AT

iR [ 5N s )R, iR A None.
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ESP8266 i ) b 14 JE
array — #UH

[ ]

e gc - IRk

e math - ZZpRZL

o sys - RGN

e ubinascii - binary/ASCIT ¥4

e ucollections - collection and container types
e uhashlib - hashing algorithm

e uheapqg - heap queue algorithm

e uio - input/output streams

e ujson - JSON encoding and decoding

e uos - basic “operating system” services

e ure - regular expressions

e usocket - socket module

e ussl - ssl module

e ustruct - pack and unpack primitive data types
e utime - time related functions

e uzlib - zlib decompression
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array - HIEHHA

H %55 # Python arrave

VAL b, B, h, H, i, I, 1, L, q Q f, d (EEHMK
H T B SRR o

Classes

e class array. array (typecodel, iterable])
Gl e e R . BB N AT iterable WHE. WHR
KB TEE iterable, HPA KGR T EAH.

WaRvS

e append(val)
e = BB K.

e extend(iterable)

el iterable HIHrnERBIEAKREE
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Flipybaordfgc FEAHIHE] .
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ZFpybaordfmathfE .

KA ARAEZEAPYBREAH R, N A E A H
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machine — MR K £
machine MREEHRALE T FITT K ARAH <1 2 R
=X OASEA

e machine. reset ()

RANLRGE, A% R RALESCR

e machine. reset cause ()

RBUZALIR N . 225 1 1 HH BUE

o 7 B AL

e machine. disable irq()
ZRILr T, R EISERTH W VPRES, eRk R enable irq()
B WIRES .

e machine. enable irq(state)

FFH W, state ZEUEFE & disable_irq() BREUR[FME.

Ty 2 47 ) R 2

e machine. freq()
z[E CPU M (Hz) .

e machine. idle()
251k CPU IR h, A Tb— B R e, A4k £2is1T,
FEJTAEATAR R B & A TS B I R 18 4T (TEAR 2 B A Wi A A B0 4 &) B
fil & B R G e PR .

e machine. sleep()
{51k CPU JFZEHIFR 1 WLAN SN HIANR . MR Jo M ARHIR AL 4k 2
PAT, PRHR AT 75 2250 B e gy =X,

e machine. deepsleep()
{1k CPU MIFTH 4N (RLFEML%) . MeliE 5 A main. py JFUGTR
17, RRLTEA. 7T CLIEE R 2 & A7 P2 5 A
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machine. DEEPSLEEP RESET. A J #fifR n] LARE Ma g, 5Bt & 4
Mg 7=, 5] E P AR L E S RTC R .

HERE

N

machine. unique id()

IR BIME— 5 7558 . R R E A FX AN ThEE, FASE R 1
ID #AMAR. 1D PKE BB RE (B RFEES 1D AL
HHFFAFE) o fEHLE MicroPython F2EHRRH, ID &M %% MAC
Huk o

machine. time pulse us(pin, pulse level,

timeout us=1000000)

M= F5 € v 1 BBk (E 5, IRk RFEER[E] . pulse level &
AR KM FE

W O N EAZET pulse level, BREUKZCZEAS, 4P
FA (5 IF FF GG I R e s 18] o i S 1 N B P25 T
pulse level, HE4LEIFH-GEME .

YR ) B B2 AT timeout us, BFEAE—
OSError: ETIMEDOUT ¢4 .

H AL

T e I R CH Y S fmachine. DEEPSLEEP)

machine. IDLE
machine. SLEEP
machine. DEEPSLEEP

DAL

machine. PWRON RESET
machine. HARD RESET
machine. WDT RESET
machine. DEEPSLEEP RESET
machine. SOFT RESET
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M i 1 % (BESP8266 H B AN S #5)
e machine. WLAN WAKE
e machine. PIN WAKE
e machine. RTC WAKE

Classes
class ADC - analog to digital conversion

class ADCChannel — read analog values from internal or
external sources

class I2C - a two—wire serial protocol

class Pin - control I/0 pins

class RTC - real time clock

class SD - secure digital memory card

class SPI - a master—driven serial protocol
class Timer - control internal timers

class TimerChannel — setup a channel for a timer
class UART - duplex serial communication bus

class WDT - watchdog timer
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ESP82667% A USB, &% HaeilidwifisE & H, ANipyb F1{#E.
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webrepl&MicroPythonE AL XA EHE T H . micropythonih %
[IH5ett 7 — A webrepl T.E, ARATTAT DU IS 3 U 28 K U7 M ESP8266 6

webrepl, MARKE, #HifeHweb s 3 Hrepl (TIRE. PIOVE MY
AARE i, RAJUVAL, W HE S A, IR KE S
%%0 RERE IR E ok, TR . ek
N

o HGIEIT A M7 L BESP8266
o TEH M, KiEm42, JAslhwebrepl (A]LAfEboot. ypHHFTH XA
hae, BRAZFRH) o
import webrepl
webrepl. start ()
o WMZIEBAWFI I, —FhREBESPE266# i, — PP il i H
IERL
o THEMNLIEREFIESPS266 1 # A, micropython—xxxxxx (JiF [
f&: micropythoN (JEEHEHINEKRE)

o I HHAYIER, TEIGMEME. BEMKRATH K, T
— IR HEER, ATV th s —FF

import network
w=network.wlan (network.STA IF)

w.scan ()

w.connect ( , )

e [#webrepl: https://github. com/micropython/webrepl

e 7EChromea{F Firefoxi s (ANZFFIE) o1, FJHFwebrepl H
F1 fJwebrepl. html X4

o TENIEARH, F AT AN — AT BB LIP (192.168.4.1) , H
PR S AR EBSONSERRIP (1192, 168. 1. xxx) o 55
— PR AR ENEEN CEEFEMM L) , DEMFEEHIX
NEREF T, WEG, ESP8266<rEHm s, KM 2eix HFE
B IRER

o HEHEESP8266, JEAEN Y 2s T Fwebreplidiss, i FH & B KL%
o

o XIS & Bon — AN S, W] DU N S R A FARHD
T, R R ER O S — R

o WIRRIF UL, LT EEERA R4S H

o 1 LU¥ Fwebrepl T [fJwebrepl_cli. py NERELE FAA M, X2
H mr s  E 17

137


https://github.com/micropython/webrepl

o BEHW
webrepl cli.py ——help

o FEAHE
webrepl cli.py <host>:<remote file> <local file> -
Copy remote file to local file
webrepl cli.py <local file> <host>:<remote file> —
Copy local file to remote file

o AR
webrepl cli.py main.py 192.168.4.1:/
webrepl cli.py user.py 192.168.4.1:/app/
o NHUHHIDEE
webrepl cli.py 192.168.1.110:/boot.py d:/

i micro-pythonsp 33 E ™ micropython espa266 [ hetp:/192.168.4.1:826 [ MicroPython WebREPL X
S

@B O Q |7 filez///home/free/webrepl/webrepl.html?
I Apps B net Bm PR A soft

ws://192.168.4.1:8266

Password:
WebREPL connected
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uPyLoader {5 & % python3. Qt5. PyQts =M A GEiB1T -
fEWindows , AJPAN#EIZIEER, —IREE.

https://sourceforge. net/projects/pyagt/files/PyQt5/PyQt—5.6

fELinux I, W] PAHapt-get/ral)Zd.
I LG, BT BAEuPyLoader B H = Fig4T 1 s

pythond main. py
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https://sourceforge.net/projects/pyqt/files/PyQt5/PyQt-5.6/

RIS 4HESP8266 1 S A A fa L 2 ¥ fFuPyLoader .

o T HCiEREESP8266F [

e iz4TuPyloader,
o EEFIESP266L L H I |, X4 [H 3% HESP82668H: |1

A
S

| uPyloader
File View
Status: Connected Connection COMID % | Baud rate: 115200 = Discommec t
Local Remote (MCU)
Name Size Type Date Modified bootpy
> | demos File Folder 2016/7/14 10:34 demas
> | drive File Folder 2016/7/14 10:34 drive
M | . ESPlorer File Folder 2016/8/10 23:16 || MaN-PY
> L firmware File Folder 2016/8/12 22:12
= main.py 138 bytes py File 2016/7/21 16:36
[ List files
Execute Remawe
MCU mame: Transfer | PC path: F:fszyfF‘lﬁﬁfmicropythomrroutinefrmplr Tranzfer

o fifHuPyLoader AL, 75 EJeHIaaLESPB266/RER, KMy~ h £
WSR2, A RescBlaS:RThaE. R Cavimteid,
A PABkdiX—2
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F = ™
Wnkes (= B [

File | View
IMate_ Comnection CDHiU o c Baud rate: |115200 = |
Init transfer files
Local Remote (MCU)
Name Size Type Date Modified bootpy
> |, demos File Folder 2016/7/14 10:34 demas
bl drive File Folder 2016/7/14 10:34 || drive
p A ESPlorer File Folder 2016/8/10 23:16 main.py
oy firmware File Folder 2016/8/12 22:12
[ mainpy 138 bytes py File 2016/7/21 16:36

[ TRE et

Execute Remowe

MCU mame: PC path: F:fsrp/TiE1E/ mi cropythonfr outine/mplr Transfer

o WlitatbIa, TSR 22 A S
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F
| uPyloader )
File View
Status: Connected Commection COMID o c Baud rate: |115200 = Discomnec 1
Local Remote (MCU)
MName Size Type Date Modified boot.py
, demos File Folder 2016/7/14 10:34 demos
b W drive File Folder 2016/7/14 10:34 drive
0 ESPlorer File Folder 2016/8/10 23:16 peatlalLEY,
o firmware File Folder 2016/8/12 22:12 _upload.py
2 main.py 138 bytes py File 2016/7/21 16:36| | —download py
[ List files
Execute Remowe
MCU mame: Transfer | PC path: F:fszyfF‘lﬁ:Efmicropythom’rroutinefrmplr Transfer

o XA PLEEAT HANERAE 1, WX — AN SO 2 FT HFCode
Editor (ARES4m%E) , v ARt EHL ERSC e EESP8266 i
A, GG ] UMRAE RN AL E . R DALE T A R s AT

ERiE S
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,
=) cose e N -

Local
Filename:

Mew main. py

print ("Welcome to using MicroPython LE wver 1.1.0!")
print{"Hella!")

import morse

morae.send("Hello®, 2)

o KEE%Tab%Léﬁé\ ML

K i B q
5| Terminal l M
; - ~ Control
=== main{)
b -A -E =C
EvEES
>>> import os; os.listdir()
['boot.py', 'demos', 'drive', 'main.py', '_ upload.py', "_ download.pvy']
P

paste mode; Ctrl-C to cancel, Ctrl-D to finish

file name="main.py"

with open(”_ download.py") as f:
exec(f.read(), globals())

W
W

>

I:l Autoseroll

uPyLoaderih SCFfWi i3, A 7105 15 XL
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uPyLoader W, n] &1

e NNBEiz{TuPyLoader
uPylLoader® #python3, python2AgEiz4T
75 B depyserial .

o WAL I M
UNRAEFAT VU4 D TR R, 188 & KA A fEuPyLoder H 3%
N A&, AR T BRI SO, fEuPyLoader H3k Fig
17, BB IDLEZAT, BLBA XA

o U MAEHRIK
B CiE R BMicroPython A, —EE KT 1.8. 3.
HIRAAUSBH L A& Fa e, Ffm it B b2 & K14, 5VEL B
CH340 3 5l 22 75 T2 2] e i A
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ESPyHarp2#h E NS/ — ) EHMicroPython IDEFEF
‘BRI AFEESP82664 5 F (WINodeMCU)

AR http://studymake. tistory. com/584
AL TE

github: https://github. com/salesiopark/ESPyHarp
WAMATRE: https://github. com/salesiopark/E ...
0/ESPyHarp v010. zip

s EspyHarp ver. 010

File Help
refresh file list write || write+exec | new file |Message
read from device
main.py X | sw.py X

exec
1 from machine import Pin
2 import time

3 p5=Pin (5, Pin.OQUT)

4 p5.high{)

5 print("Led on'")

|| remove

w device,/

boot.py

main.py

his_py

6 time.sleep ms (200)

7 p5.low()
8 print('LED off')

port_config.py
sw.py

exec main.py || files
99992
99993
99994
89595
99996
99997

99998

99999
>>> writing & executing 'main.py’

A

o ik AREPL

o NFFIRFHIBEE

o 5Python B AW 2 m o E A dm e o5
o FAERI/ B AT Py thonHIA
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http://studymake.tistory.com/584
https://github.com/salesiopark/ESPyHarp
https://github.com/salesiopark/ESPyHarp/releases/download/0.1.0/ESPyHarp_v010.zip

e JavalzfT I i%

e

o M HHATATbug, BHBAM)E, HREBEAA BRI, EM
B HBOE H, AR e R . X F ZE AR S
LR javaw HERE R AT

o SHFFIRA R 2 I — A EIRPIR
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X2 thwebrepl ThEEFE st shell, X HFE O fwifi, nILUE
Linuxf)shel 1HBFEE B SCA

FERF AL

e Support for serial connections (ESP8266 and WiPi)

e Support for websockets (via WebREPL) connections (ESP8266
only)

e Support for telnet connections (WiPy only)

e Full directory handling (enter, create, remove)

e Transfer (upload/download) of multiple files matching a
reg. —exp.

e Al]l files are transferred in binary mode, and thus it
should be possible to also upload pre—compiled code
(. mpy) too.

e Integrated REPL (supporting a workflow like: upload

changed files, enter REPL, test, exit REPL, upload ...)

Fully scriptable

Tab—completion

Command history

Best of all: it comes with color

EARE IR, WakfE.

https://github. com/wendlers/mpfshell

Remote files im '/':

repl

#4% Exit REPL with Ctrls] #+»

33c4 on 2016-06-06; ESP module with ESP8266
information.
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https://github.com/wendlers/mpfshell

TEAE FHESPR266 BRI, 8% 2 FH 2 — el AL . B 7 dett
nodemcu flasher. ESPFlashDownloadTool. ESP8266Flasher®s | #k
TH, HESDOHEHRKENTH, AT, 85, RIEFIIEE.
ESPtool. py & —Ipython t & KA XFESP8266 (/N LA, W LASEHLJE
JEERAE, RAMESP8266°F 7 L HMA . EWA— M HEIHE, I
HFgithub E3E4THEE -

https://github. com/themadinventor/esptool

HIRAT LLE 3% i thub B NEAEH], (EE SEAF I 5% /el i N 45 1 7
AT 23, IXFEAN SRR, Ja /D Ia AT o B, 7 (85
BiFHT. N EA G E LT

e [FlNesptool. pydi Zf¥ Fpython, P AFRATEF 2% Hpython,
F¥python A RAEKAE (path) .

o ‘ZHpythonIBEH2pip (HHIpythonZt 3 A Al LAk
Tpip) , B EFHgetpip. pyAT %%,
1F https://pip. pypa. io/en/latest/installing/ W] DA 3| 225E
H Ut B AN 7 B R 81 SO, % MR B MRS 5 % pip. (IR
A 223 T python2Mpython3, pipn] BEERINAEpip3, FiZHpip2
FACE P HIpip, fELinux EFEHsudofl PR %3 .

e HpipZiiesptool
pip install esptool

o K Aesptool e B O, ATl ¥ % dpyserial.
pip install pyserial

73, {fELinux I, 1EE A PLE#181Tesptool. py, fEWindwos
T, esptool —f % fEpython2\Scripts\H®% T, FHEMAEHEH
KRBT, W
c:\Python27\Scripts\esptool. py
WA G #esptool. pyFIHE, AU A-hEFH B, 0
esptool. py —h

HEu] ISR A LR H B

esptool. py read flash —h
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https://github.com/themadinventor/esptool
https://pip.pypa.io/en/latest/installing/

IREEWH B RN T R, H2&T P Hesptools. pyHL, il40:
esptool. py —port XXXX read flash 0 0xB0O0OOO 1.bin
FEAHER

esptool. py read flash start addr size filename
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R S S AN R R 5 85 croPy thondg AT Je iy HE ELAD, il [ £ o A
REVK T, TEEH (HEBR) Flash, SRJSTERIME A ek & I

ffi Flesptool. py ] LLAR 757 {8 F 42 FRESP8266 f)F lash. & NI 4
fr B 55 AR YR SR it e, W SRR LR CARIS) , 1R
Al REH e ERR, XN DL R — IR $EERE AR B —FF, 7
BRFFIZAFFlashiZ#EAR J5 % T FEREIRESETZ4E, SR SR T4

G

e 7ELinux
esptool. py —port /dev/ttyUSBO erase flash

e fEWindows |
c:\Python27\Scripts\esptool. py ——port /COM9 erase flash
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esp8266 1Ml T Hesptool. pyf e iR A2 2] 1 1. 2. 1 (FFRhR
1.3) , KEAPLEFL—T.

pip install ——upgrade esptool
L JEpipt R E 79.0. 1, HWATLAREAH—T.

pip install ——upgrade pip
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A RIMFAESP8266H}, A IHAE FH #E 2% 2 v AH /R & B — 28 o) @, [k
MRHEGHHE, @FBEasER, .

>>>44%%55
24541279788272642710876651734897621278680174612083477162383 1

[INSGERECE S
245412797882726427108766517348976212786801746120834771623831
94280372224

QAR AR Rput ty i ATputty, SRS R 1. G A i ] BE(E AL
P BRI, AR K& LR L
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MMicroPythonf)1. SRRA 45, KIARMREREOR, it 512K, Fr
DL ANIE 37 512K ESP8266 4 HL, UIESP-01.,

FE1. 8. 6F AT, ESP8266[KISDKFFZ. 2 T 2. OfiAs, API/EH TIRZ A
B, AR AT DLE B SRS 12K AR T

HART 5

o H¥iMicroPythonf 5% H|1. 8. 6
o FHTIWIEAS

o (Fesp8266H T
SJeENEE AR R N A
o make clean

o INIETEMAATTRES12kSHL
o make 512k

o

P PESa P A RIbin S, BN TE12k 1, (HHESEFIRHIBAZ
(23k) , A TFZDREF T
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BEARVEASDIORE ], {HESP8266ILLE Al LLIE L SPT )5 %
SDR T . THNHEMATTIE:

FimacroSDiE L SPTAIESP82661%EHE:, —ILFEAANGPION
VCC. GND,

SPIHER T A2

ESP8266 MacroSD
1 MI MISO
2 MO MOSI
3 |SCK SCK
4 1G16 CS

CSHT VAT RTO0, fEE AHIFEH{EA 7GPI015, HEZ
GPIO15<: 2 B 5N, SR B I RGPTIO L5 AS 2K i~ 2= id Bk
JE B d R, R AN BEEREGPIO015 B 5, #iGPI016k ¥
A IXA A

G, Stksdeard. pyilid B T HE N RIESP8266, #A
Ja N mr 2t n] AR T .

>>> import , sdcard,
>>> sd = sdcard.SDCard (
>>> .umount ()

>>> .VfsFat (sd, )

<VfsFat>
>>> .listdir ()

[
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T
o ESPB266[H iR AR AL T 1. 8.3
o 1 Hsdcard. SDCardpf &) 75 E4etdi
o X sdecard IRz F PR, WRIFERASCHRR-REE
os. VfsFatRM, AL+,
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BH CYwiFESP8266 11 AY, MR E AN T HEE. B AN
THE#ZEDebian/Ubuntu &, BARDIRUIT:

o fEgithub & T HEEIHI
https://github. com/pfalcon/esp—open—sdk

i B Mgt

git clone —recursive https://github. com/pfalcon/esp—
open—sdk

o LRI

$ sudo apt-get install make unrar-free autoconf automake libtool

gcc g++ gperf \

flex bison texinfo gawk ncurses-dev libexpat-dev python-dev
python python-serial \

sed git unzip bash helpZman wget bzip?2

LA I T 2

$ sudo apt-get install libtool-bin

o HETHIE
S make

LIRS, = B30 MR EN g IEaS A, KRZHF1002
M, TERIZETEDLANGFI & hly, L)Lk, TR B3l
I CEIRAD, RSB T AR, AN IR 5 M 45 FE I CPUIE
AR
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https://github.com/pfalcon/esp-open-sdk
https://github.com/pfalcon/esp-open-sdk
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IEH, micro:bit H AW R5EEANH T, KKEALLHCDIY
7o

5 Rl
e http://tech. microbit. org/hardware

e https://github. com/microbit—foundation/microbit—
reference—design

Micro USB
MSC, UART, CMSI5-DAP
Drag-and-drop programming

5x5 LED Matrix User buttons

Digital/analog 10

Muxable to SPI, UART, 12 External su ppl}-
Pads for crocodile clips Regulated 3.3V in or battery out
Holes for banana plugs

|— Edge Connector

2 4GHZ Antenna

Bluetooth low energy
Gazell

Mordic nRF51822

Magnetometer & = (aD)

reescale PIMS . . Freescale KL267
F o AR | mlc ro : bl t U;-E-Elnl:erfaan-:e chip

Acceleromater r i
Freescale MAG31 10 . 1 . I . . .

A WA I T P o R 2

BHIEEI'}" connector
J5T connection for 3V

Reset Button
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http://tech.microbit.org/hardware/
https://github.com/microbit-foundation/microbit-reference-design

HIEBEIR micro:bit FFAMIRMEIS S, (HEMER T EESH &
nRF51822, MR 2 W5 A LA Ak b, A, IEFEM
SR BN IR A S, s AR R % AT DLW AR R A2 .

nRE51822 A JLMAL S, XHILET Flash F1 SRAM {1 K/NAE . T
micropython HF# KT 128K 1) Flash A ReigiT, KItiHEE
nRF51822AAE Z nRF51822AC, nRE51822ABNIANAT .

T — T EHEMIF KA A B, KA =FHAnRF51822, Hr
T [FIBLE400/# A} 7 nRE51822AC, A4N—ANW5 F H I T
nRF51822AA, A LAZR, 54— Seeed Arch BLEfFH] T
nRF51822AB, AREfHH . 7EWFFT 7 — FHEEE, K IMmicrobitHREPL
R AR 2P0, 24/P0. 25, HA TS FIBLE400R] DLd i K28 77 sk
o

FEBLE400 L, HURIEES O EEENE, AR iER3)
P24/P25, H.f1P24i%E$:CPRX, P25i%EHCPTX,

HT—AJlink 0B, Pmicrobit. hex FakidtZ:. T#JSLEDHIEHE
NS, WARERITEIET T . BN I-Flashif) X% DT LLE
F, FlLashC'Z& i £]0x3E090, 256K[\ZF A A EIAZ T, A%
8K.
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D SEGGER J-Flash V5.12g - [CAProgram Files (x85)\SEGGER

| Bile Edit View Jarget Qptions Window Help
i — =1
Elproject - Dot [ = | = | 5 | | Bl R\microbithex [ |
Hame [ ahus Addresr [0 R | [
Connecton UI5A [Devics 0] = a2l = .
Taigetintedace  SWDH fddress | @12 /3/a(s 6789 |a[n[c|o[E]|r|ascx [=]
) ADFBA |== == == == == == == == == == == == == == == = L ii.i.seereasees
Irit TG speed  Aut recogrdion ADPA R, A o s, gl i, s S d—" . ———
FUE e e icogriton e i e e T T PR
ToPrumbet ol used> | 3DFAB | —— — —= == —— —m —m —m m s
IRFTe inok useds D e oyt e, F cwmre, o T o S Y e . e
MCL Hoid: Semi nRFS1E2 -—Em—j R A T e e e G T G B e e A B U
Endian Lillls DI = o e e e e e e T e
Checkomald e T e T el i B B e S S K
Coe id mES 11477 BDEFR | —— —— — — == == —= —— = = — o L iieereaeea.
oo twiget FAM 'Y —————]
R e e | 3E@@R | 4D 5@ 99 BB 23 2@ AL 64 64 2B 79 6F 75 72 2@ S0 M8 Add your F
FAM size 1 KR | 3ERIA |79 74 6B GF GE 20 63 GF £4 E5 28 €8 €5 72 65 2E ython code here.
- _EEB_ 28 45 2E 67 2E BA 66 72 GF GD 2@ 6D 69 61 72 6F E.gq..lron miceo
:";’L:T:: H’“";E%“"‘:"’“"- IEMID (62 GY 74 20 69 GD VB GF V2 74 20 A BA BA B 77 bit inport w...u
e et IEM4R 6B 6% BC 65 2B 54 Y2 US 65 3A BA 28 280 20 20 64 hile True:.  d
Flagh d (=) | 3EMSA 6% 73 TA RC R1 7Y 2E V3 A3 72 BF AC BC 28 27 48 dsplay.szerall("H
ghﬂ#‘;ﬂﬂm #:'u JERGE |65 6C 6C GF 2C 28 57 6F 72 BC 64 21 27 29 @ 28 ello. World®'d.
are 1129
o e IEATA |28 2@ 2@ G4 GY V1 VR GC 6L 79 2E 71 GE GF 77 28 display.showt
IEBEA |49 6D 61 67 65 2E 48 45 41 52 54 29 B0 20 28 28 Inage.HERRTS.
. . 3EEYE xa 7360 65 G5 YR 28 32 30 30 38 29 B0 DY BE BR s leepC2RRRD. j
Elios [ & 53_

[Iptm:n: dutw File [E 'micredit hex] ...

Data Eile spened successfully E4ZSAS bytes, 2 ranges, CBC = OxBEESEAGEL)
Erul:n: chip

Erszing 25 'uv:hrrs Z romgpas, 0= - Ox3FFFF, Ox1000L000 - Ox100003TTF

EJI fented
Fais r.Tu-l.l an conplebed zuccazsfully = Cospleied wfbter 0 182 zac
Eut_—:u-m‘ Largal bylas, 2 ranges) ...
Bl rested 0K

- Target programed successfully - Completed after 4,780 se-
Discormecting ...
- ERROE: Ceuld not siark CFW core. (ErrorCade: -1)

W . .

]Hu-dp Mot connected |
== e ——— .

[Al JYBLE400 |75 CP2102:8: 7, THE%@&E@%%D,%MK%
FANAUSBE R O 1 . & FHg %, WEOH OS5 (115200,
mEEED , KR E AT . u‘”“' AeEhex XA A BT
Y, CRIBITHOANRET T, ITURERS, TRE FCtrl+C=
R b, RBRME D] 17 2B FIMicroPython IREPLA AT, i 1 a7 HA 1)
Ak, RIS TIREHEME, SCFRF Ss B REOTHHE, X — s CC3200
W2 1. MRRPFEAFHEpybiiFmachine, 1M/&%A [microbit.
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m-l-m {2k

| HHE RRE BB FMO #E0) EEH)
D &3 DH &

zoft reboot
Traceback (most recent call last):
File " main_ ", line &, in <module>
| |KevboardInterrupt:
HicroPython vl.7-9-gbe@2@eb on 2016-04-18; micro:bit with nRF51822
Tvpe "helpl()” for more information.
33> 1112
132
23> 11w=]2
3138428376721
22 el
1866674 4DT3T09551616
22> 999w99
GASEITBLE 95866 T 109741956562802 153100901 3898061 3960953881501 965823101 1504097064 TS
26038661398929683905540248523961 72082441 213697329994.3953460901 28244942684 82161468
60935961454 1626773240054 981 465505 102648402 71813301 1 2521458105926 763005586276 1172
3?32?15233?633927358915296365?1553362633?9?SHB¢¢1£9@98999
223 1.2=
217.99999
¥ 12/79
| 81518987
Bl
>y _

weiﬁuﬂmxzaﬁﬂi__gsggawq

TR K F A nRF51288AAEE # nRF51822AC, Ff HP24/P257] LL5| H
K, A LG R i A, AR —TF

] {4

WA PARAE X R AR
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http://www.micropython.org.cn/forum.php?mod=viewthread&tid=345

] 71 X A 5 )T 2 G il 4
(ROREWRFS

from machine import sleep ms
from encoder import Encoder # or from pyb encoder import Encoder

e = Encoder ('X11l', 'X12') # optional: add pin mode=Pin.PULL UP
lastval = e.value

while True:

val = e.value
if lastval != val:
lastpos = val

print(val)
sleep ms (100)

https://github. com/SpotlightKid/micropython—stm—
lib/tree/master/encoder
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https://github.com/SpotlightKid/micropython-stm-lib/tree/master/encoder

utelnetserverse—ESP8266HMicroPythonfkik, i FH & n] DL
ESP826648 N—NTelnet R 55 %%, IHidtelnet AIESPS2664H &R .

DI BE
e TelnetfR%5 28
e REPL

fE 7%

import utelnetserver
utelnetserver. start ()

B4 |
o AR AN P
o FINRLHFHTN

T
o HESCHL B M SH
o SCREAPAR 2RI I AR 2

https://github. com/cpopp/MicroTelnetServer
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https://github.com/cpopp/MicroTelnetServer

fEUbuntu |, B 56 ZRINPAT B

ubuntu 16.0
deb http://ppa. launchpad. net/team—gcc—arm—
embedded/ppa/ubuntu xenial main

ubuntu 14. 04

deb http://ppa.launchpad.net/team-gcc—arm-embedded/ppra/ubuntu
trusty main

SR G 7 BN Inppa SCA4:

sudo add—apt-repository ppa:team—gcc—arm—embedded/ppa

e

sudo apt—get update
NG AT UL dgec g B dn

sudo apt—get install gcc—arm—embedded
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http://ppa.launchpad.net/team-gcc-arm-embedded/ppa/ubuntu
http://ppa.launchpad.net/team-gcc-arm-embedded/ppa/ubuntu

Je i Higi i1t

Linux F:
sudo apt—get install git

Windows I, 1] LLZE3ESourceTree. Github desktopZE& 4, SR)JGH
2 min] PAvs fE— AN e 1

git clone ——recursive
https://github. com/micropython/micropython. git
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https://www.sourcetreeapp.com/
https://github.com/micropython/micropython.git

fEwindowsHiERS, W gcchiid B BRI TS AR5 R, N
SR i Fmake i Le SR, T LLZEG PRGN T A2

make CROSS COMPILE=e:/gcc—arm/bin/arm—none—eabi— BOARD=XXXX

EE A eEmakedn ¥ S A5 5 AN RET AT S

H\
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fEmake BOARD=XXXX)5, b0 EZmiEIroe -8, JamE T 22fidi.
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AN T 1 e AR IE S Emi cropy thon, KN LL 3044 1) T
SHMR, SEREESRX AR, HEE S 2 0m A putty,
kitty. Windows[RI#H 2% &%, TMiMobaXtermiti ANEiE, Foybiiis
H—EAE, Linux FaPAHputty. gtkterm,

&, 2l h

CTRL-A — on a blank line, enter raw REPL mode
CTRL-B —— on a blank line, enter normal REPL mode
CTRL-C — BT

CTRL-D — BB

CTRL-E —— AR

R — PR AL
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MicroPython#E it T —ANLinux i A iMicropython, J5{EZEPC_ AR
BT, fEHE, FTELRmIFRN, REA BT

o MRHEE A, FEGN T 5 B S RO

sudo apt—get install build-essential libffi-dev pkg—config
o NG T RE

git submodule update —init

o Fgm MM

make deplibs

o iitJm I PRIR AL

cd unix
make

i TE e, B DAELinux N T4RLS, PRIENE 7. MR )R
A AH R A A 1, Ebin AN fEimport pybo

0SE in your envirooment to increase build wverbosit

N wErsian

YirtualBax
wapped Files

Selected-Dof 4 Network
[ s o i
W F3

¥ Browse Hetwork

B Commectta
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sudo screen /dev/ttyACMO
INRBH % screen, 75E %R screen®ff

sudo apt—get install screen
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fit fiMicropythonitf, #A1aT L EREPL 4 AFHS. (FRUIBIEHLEK, 4 A LR
Bl R, I R, 47 R R A ER RS, R I I
7.

T S BET)
| T #EE SBv EHO 20 =8O

>

>

>

>

>

>

PYB: soft reboot

could not open file 'main.py’ for reading

MicroPython v1.8.1-11-99b18811 on 2016-06-09: ESP module with ESP8266
Type “help({)” for more information.

>>> def pil{places=10):

s # 3 + 3=(1/24) + F=(1/24)=(9/80) + 3={1/24)=(9/80)=(25/168)

# The numerators 1, 9, 25, ... are given by (2% + 1) ~
# The degominators 24, 80, 168 are given by {16x72 —24x + 8)
extra =

one = 10 == (places+extra)
t, ¢, n, na, d, da = 3=one, 3xone, 1, B, B, 24

while t > 1:
n, na, d, da = n+na, na+8, d+da, da+32
t=t=n/t/d
c

+=

[

m

return c // (10 == extra)

éﬁ_“:‘_—_ﬂz@ 0:04:15 SaWEN 115200 8-N-1 NUM

Hsmicropythonf{E# S 2] 17X AN FE, AbReA] Bt — SRR 2

o e SATIRINTPIRA T, & NCtr-EA G, #iahIits:
paste mode; Ctrl-C to cancel, Ctrl-D to finish

o RIGTERIEACHY, SERUR T4 K Ctir-DIE R I
FATAE 2 uCRE MG A (AR, AR IR T o
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@ 1- S

~

O =

THE SEO ZEN FNO SEO =EH)

>>>

>y

could not open file 'main.py’ for reading
MicroPython v1.8.1-11-9%b18811 on 2016-06-09; ESP module with ESP8266
Type “help{}" for more information.

paste mode; Ctrl-C to cancel, Cirl-D to finish
=== def pi{places=10):

B3+ 3=(1/24) ~ 3*(1/2&) (9/80) + 3=(1/24)={9/80)= (25/168)
# The numerators 1, 9, , ... are given by (2x + 1) ~

# The degomlnators 24, 8@ 168 are given by {(16x"2 2&H + 8)
extra =

one = 10 == {places+extra)
t, ¢, n, na, d, da = 3~one, 3=one, 1, B, B, 24

while t > 1:
n, na, d, da = n+na, na+8, d+da, da+32
t=t=n/d/d
c += t

return c // (10 == extra)l

>>> pil(160)
J14159265308979323846264338327950288419716939937510582097494409230718164062862089
986280348253421170679

m

E]‘E@E 0:06:29 S&WEW 115200 8-N-1 NUM
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ARG AL /& sys. path, TEBAEH B S AT DL py thont® 2% 31 B #2448
Mo BRANRG A2

sys. path
[’’, 7 /flash’, ’/flash/1ib’ ]

MRFERME W H =, 7 Happendfin 4, Ui:

sys. path. append ( usr’)
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{EMicroPythonffdrive H 3 FHEt 7 SPTA A GERSDR I XE), T IH
B — T BARIAE H vk

e ¥micropythonyffiddrive/sdcard H 3% F Hsdcard. ¢ XA & & 2T
KR

e 5 AsdcardE

o Mt spiikzlisdcard GXIFEEIFR)

o FHEH MRS

o MRS

N TH A E /NI ST A iR FEmacroSDHIH] -

import pyb, sdcard, os

sd = sdcard.SDCard (pyb.SPI(2), pyb.Pin('B12"'))
pyb.mount (sd, '/sd2"')

os.listdir('/sd2")

T
o XAMFERELBFRSDR, WL LMAFEK R, AR PR, 471

SR AR R, TR BN 2 1 6
e micropythonfIA T E = T 1. 8. 2417
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4 RAEpyb LB E|—A~ &, FIafE KR R IER, TRARKA 2]
pybflash |, #f_ KM BEA KNV

TGV RER, BEFRIE R E M 5, AR IRAFALE.

ZEFZBOOTORIVCC, #7530 m] PLEE ADFURR L, i BHUSBANES A ¥ A 1]
W B RGHE, KIVCCHA2. 9V, HLTEAMS. sVik. & FEN
B, RIHERE 33, 2V,

TR E WS, 1E7 R SEEIER, IERERFBIER, HE8
B S B R A2, 9V, FB T D1, VCCAE N3, 3V, &)a
SEN S| —AREDL. B RE S, T

EFENT, ZHRE EHREBA R GEN/NT10m) , /N 3ERISS5819&

LU R 2RI “ARE MAE R, TR IE R E 2 AR
B
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—HpybHJUSBIE A 7, TR dfulizleliE HAb T 2, #IER
o H oK o

RERE, WA KA, J&5RAER KD B R MWK, 7E47-4nHE
7, RIIUSBHEHE FD-FIh AT, B HERUSBIGE R G, s k.
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Al PLiz 47 Micropython ) & F T &
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N T ERFAE AR, EGithub FEIEEMicroPython T &Kk ]
e, USRS X P a] LLIE 4T Mi croPy thon A AR A [ 44 .

P AT AR AL X g 3, #2ed I, fRUER T LA AT Y,
A HIVE T MR R EE (WL B39 %) ABISAT TG

OGithub
https://github.com/shaoziyang/MicroPython_firmware

Eioschinai® %
https://git.oschina.net/shaoziyang/MicroPython_firmware
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https://github.com/shaoziyang/MicroPython_firmware
https://git.oschina.net/shaoziyang/MicroPython_firmware

EEWORLDJzpyboardii BH

S H S IR SGHE, EEWORLDAR HipyboardF5E8 1.1 . & &TE
pyboardl. OFEAiti -, 5 7 /D& .

gk

o HFMEIHFERILDO (XC6206) HUAR T ANH WLIKIMCP1802
o WUV T B MEME B 1) = Bl A% SR 23 MMA 7660

. i)JuTvn:I/?)ngmﬁiiﬂlﬂﬁﬁijJﬁ% e BT S T E S

oW Te - ZW F.Z'-.l be GU 24U 9018 118 08 18 LSH ONSENENTN

2000

0
-
w
<

[
O

yep

» GREEN
=<

' ¥EL

w T DI
) R a U NEEEE
ke X033 III

‘ OHOOOQOQQQ

o Yt [Ty, HEHRAEE WA

o 14 7 STAHIEEWORLDLogo

o fEmain. pyH I8N ¥ —ANEEIREF, BHALED, 4/LEDFCIN—
K, SRJG FILED3 (FEfh) fURpmAT .

S vaciE

=

import

def LED loop test():
for i in range(l, 5):
.LED (1) .on ()
.delay (100)
.LED (1) .0off ()
.delay (100)

LED loop test ()
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da =
def fa(t):
global ia, da
if (ia==0)or (ia==255):
da=256-da
ia=(ia+da) %256
.LED(3) .intensity (ia)

tm=Timer (1, freqg=200, callback=fa)

WSR-S
o DN — AL SR %, I ARLEDSHER T . AT ILEDAR A
FLEHEE, FONMCEEARG, FTLLGSLEDA 7 H A . m
R AR TR, (R A S R AT, S b AT REAT

i, WURALEDAZER, EKR AR, AR,

+ SREFSUR, SRR DI, MBI L
o BURHBESH LA IR, R TR ST, MR
PRI ) S8 507 A U 7L AR IT— /N 100nF HI 8,
ATLARCER B .
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treedb://notes/143

M — Y 25 E T MicroPythonfpyboardh), FRATHE—R % HF
P HE 4 (macroUSB) AW o 2i%EH: I macroUSBLR )5, 1E
windows 2 H Bl % 3E 8 S i AL WX S A B 008 10K » 2 3R A 1) B
MAEGHW 1, TCLEFEAH R, R O IRE ] PLE X AN
SRR R . FELinuxAMacOS R, T BN ZIEIRE),

Bl NS H AN A, BN HlE:
e main. py, JFHLEZNEIT M, WLLK B SRR A B
e boot. py, HHL5IRISCAE, HEN#Enain. py
e pybede. inf, windows IR EEILE 1 EREH SCA4:
e readme. txt, THE1dAH

(. sEE L e e |

~ PYBFLASH (L)
-—

=4
) B
*f‘m ﬁ&t&ﬁsﬂ%&%qﬁ?fﬂ

lllll

£ "EHER" SEEEE "BIEN"

AT LLfEmain, py A I0ACHS, TN T EHHLE sh 52 B DR
EEWORLDAR ffJpyboardH, FHAEmain. pyH i v —/NEAHS, FTLED
B, SRJGHLED3 (BB MUFFIAT . =212+ ] LLZEEEWORLDAR
pyboardiii B 1363 .

HE I RRE, BATHEE A CFr R DR & i,  HELEAT
Fputty. kittyflwinxp NI L, EATHES AT AR U1 52
micropython. puttyfikittyitZ £ FilE 24t

BCE B PR R N115200, E#Hpyboard, ] LUE RIS cmfl, ]
CAELRRAE i AT HE A TR AACRY, 181TRE, AIFERRHE R py thondk
PEAREL T —FF, TH%u)\help()%ﬁﬁ%ﬂ—Eﬁﬁgﬂﬁo

R EEET DAY T s A, RbR A s LR R B SR N R . 2R
Ctr1+Ca] LA 1 Y RTFEE, Ctrl+DELL, @S N A B %
pyboardtx 7 L E A7k, FOAIXFESERE OER, FLumiT
TEERE R KR
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treedb://notes/451
http://www.chiark.greenend.org.uk/~sgtatham/putty/
http://www.9bis.net/kitty/

IR ERKME A, a7\ S AT, AT LA H AR g 45
w5 3, AR e B Blpyboard A TEIEAT . IS —E
BRI, ANRpyboard B RGUR AT BES IR, THE
AT R A

(& -kTTv b | |

MicroPython v1.6-Bl-gcc7add? on 2816-82-22; PYBvl.@ with STM32F485RG
help( )" for more information.
»rr 142

= ijh._fﬂi?j.ﬂﬂ{j

X FmicropythonHJ#)223%, WRXpythonis 5 ARKE], FEL
EEpythonJEAHRE, R/GEHLE. pythontbCilfi 5 B —LL, 18
WA — R EREYD FEVE AT ARt 1. SR X pythontb & 1
ik, WonlCLEBEFFLE, EEFLED. %4, EN8s. B O HE, |1
Pk ol UL E R AR TT V%

MicroPythonfE# AEH Ehy, BAFFFHWIRP . FRAL AR K5 [
fErE, BRAS R pybv10-2016-03-28-v1. 6-310-g1937953. dfu, [MEiX
AN F R, [ 28 E]pybv10-2016-04-07-v1. 6-379-
gbeTfa7c. dfu. WIRTEHL M, "TUSH —THAFEFH
[MicroPython) EAETEZRE LY. R ZFLinux F, %X H?
https://github. com/micropython/micropython/wiki/Pyboard—
Firmware-Update. HISEARMIpyboardi& A IEHIE4T, T LAk E
%ﬁ, W R IER B RERLARTCEAR A K, AT LT T 38— 1 [#]
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treedb://notes/450
https://github.com/micropython/micropython/wiki/Pyboard-Firmware-Update
treedb://notes/418

pyboard X TFF, MR EAHHAIFE, RGEMNEflashB5); W
RIGNATFRIFREH A H R, O TF-RMCY BN EL . pyboard i
SDI07 REIRFNTE R, HEELLSPT A MR Z . A LUK pyboard N TR
2%, BAREFEARZIBI (L450K/s) , NEIERANER.

fgif4 I, EEWORLDAR A Hpyboard & LL'E J7 Hpyboard v1. 0N3EatEEL
Mk, BHARE SN — L8 a) @i 2% (EEWORLDIRpyboard i HH) -

i R BRATE =3 3 — 2L ) 5, 1R £ ) i m] BLAE
[MicroPython) #FE 4R B TTVE. WMREELBIN, TR
KRKE BT

EAZ4 TN

¥ YS9 Y10 ¥11¥12 RST GNDIUIVIN

X3 M4 KBoXS X7

-
&
=
on
L
-
™
=

@
e

o
>

o
o

-
=

frd

5]
.=

oy
=

@
-
=

o

[
o

o
=

X1 X2

G K17 K18 %19 X20N2|HFZ2=K2T K24 P}‘Eﬂﬂrd GNO 3053
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treedb://notes/451
treedb://notes/416

STM32L476RGHISTM32F405RGHR /&:64pink), FEAFE, Frid
23 T FSTM32L476 & #:PYBV10 L JSTM32F405RG. iXFEA
{HA] PAf# Fmicropython, &8 PALFHKINFE.

=
=
—
[—
p—1
=
=

e

S
P
L]

-'.':: L
g EEI.EH:..E

6L =

. O by

o o LA RN SR S L 1
\.: L J L J i A ) [ &

1€ K17 K16 X19 X20 X21 %22 %23%24 P GMND 3U3s

28R PYBV1OM [ 4 FISTM32L.476D1SCF [ 44 2 AN fE B 4%
EXT b, FEHATRE.
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ESP-mp—01FF & M 2 A FHESP—12F B 15 11 ) — MR B AMi croPy thon
H M, WRBRAT S = MMicroPythonH AR
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ESP-MP-01JF & #% i}t B

TH ARG 55

o Hr#RUSB#: e O IRk

o ‘i A AR{EArduinotdi BE (CZHFHERFANHEET)
S FFVINAIUSBA Fh AL e 5 2

USBHLJE AT DA% H 21 +5V

A B AL A e

7 FFUSBFF 2% [ 44

] LBt webrepl F AL N E OO

HoAth .

o GPIO9ETI A REfE A

e GPIO10FIGPIO16 A L FDIOTHRE, AN FFPWMAIIRQIAE

o BRINTFIE [ webrepl, F5ENCEMHZSA B .

o ESP82665XT FL I At A4 i M sk it vy, Bt USBAE Fp iy, 4 BLUSB HAL YA
AFa (nUSBEEf AL FH A . USBZRIHFLED , &5 it piFlashdsie,
BECA [84

o [SP8266HIIEAT IR M, BT B Al)G, MIkeh —EMK
e, XEIEFER
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uz
..-‘r

G3C2
' ! r
Qfﬁ‘iﬁ — =t
g s
Dz D1 D3 http://bbs.micro—python.com :

ESP
ot E?
R6

RS
c3

R8

SHZ2 FLASH
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ESP-MP-01JF & A A# F 5 7

ESP8266_L [iIMi croPy thonff] FHVEfpyb A LA, A LeThFE s N
%‘y ﬁl]:

from

LED =
LED.freqg(100)
LED.duty (100)

188



IXIRESP8266 K&, FRELZ. T 1R 2 WA Rk F fil
MicroPython, JF¥&H =N E—XKpyboardfMicroPython
wial, AKREEMicroPython. ZEM EE G RAIL Y,
i B R EA Dbug, GG | —SE M. Kt
BIw'E 71X [ESP8266] MicroPython N[ J#ifE, #HnA]
PAS B K R R H2 [ESP82661 MicroPythonf ik, =
22 FAMicroPy thon Y Ml o

& TAF
fEIFIRETMicroPythonfll, FA1 7 B #E# TAF

o fHfEE, HEE —MmnacroUSBEIEL, KE4H 25T
ML R 2 #B8 0T LA, AR 2 - AR i A macroUSBZ:,
R A, = Lo Hsm ] DA .

o WML, WEEMERWIAREZ — .

o CH340HJUSBEKZ])
o LA,

MicroPython®s B I 37 #FE: LI ThRE ) K, T ASRE A FH
P DR T . IR2 RfEwindows F LAEMIBR A RIT &
FATBEAN K S A R, X T] BB R S — AU R I
Mo WIETHEE T I UM & Bk, REM LRI, KR
NEENRHMSE TR, EREH

hAR C R L

[ MicroPython]) % H & 2% um &4t

LW FMicroPython, #ELE O H BIE SR 1 — M
. 115200, n, 8, 1, none. 4HR¥T FpybiX FEIE FH 1
USBREL A 1, Hszas Dﬁééﬁﬁﬁ@uﬁﬁkﬁ/zmﬁz%%ﬁm =2
fry,  E A B AR S H0E 72 m] LD AS 06 2 ) ) 78
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http://bbs.eeworld.com.cn/thread-487622-1-1.html

R NESP8266 A B & HUSBEZ I, [Rlt TGk S pyb AN KL H
LR T aE, BRARNTA IR KRAFlash, HIJoikH S
AR IR, Reedd e Dakwifi AU . SCHAL A BE
Wit %Gwebrepl cli. ESPlorerZE®At:5¢ /%, #AHEtpyboard
§?§$@§ﬁ1§, v BB Ja 2L SO I SO AR A SO B
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I USBIE BT AR

AMESTM32FR A [f)pyboard, ESP826674 &4 USB, HAEiH
SETTLE CIRIWE £117 M ESP8266. FRA 14 /4Bt BB 15 =
HATIESE

fEMicroPython ESP8266F &tk L, A macroUSBHzI, LA
S USB#E Ha [13th FrCH340, "B R] RLJ7 8 SEB 1501 S5 ESP8266
PR Rz . 8 AT 75 B 2 CH340 KA, XA
MicroPython F RAERE R HENL, e HI—N8 0%
%o Ps&windows PR /R REHIE O, Linux FMEF
7&/dev/ttyUSBO,

:‘@ E5ith
4 "% 300 (COM #0 LPT)
‘? ELTIMA Virtual Serial Port (COM30-=
L JET ELTIMA Virtual Serial Port (COM31-»
- I3 USB-SERIAL CH340 (COM10)|

K &

- VA oo
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i FH 2% Sy B2 45 T R

N T MicroPython, AR EigfT — & ft, Tif
Phput ty ], HABBAE AR R

SR E T, EFCH340H 1 (Windows L 7E 1 24 2
P EESE, Linux FME/dev/HFEE) , HFEHEFRSGR
N115200., FLePfic B BEH 228, —RixB8MEL
5, G, 61BN, I EEHEE,

F b
B® KITTY Configuration ﬁ
Category
=1 Session - Basic options for your KiTTY session
m Spacify the destination you want to connact to
=) Teminal Seral lige Sgeed
Keyboard com3 115200
E=l Connection typa:
. - Features |FRaw (7 Telnet Rlogin ) SS5H @ Seral
|;| Window ) Cygterm
Behavioir Load, zave or delete a stored session
i i-Trenslation = Saved Sessions/MNew Folder
i | |
& Connecton S — ]
Data COM54 [
oy CoMas LS |
| Teine | Delete |
Rlogin .
+- 5SH Mew folder
+- ZModem

Close window on exit:
T Always () Mever @ Only on clean exit

SRIGIEEE X B ¥ Flow Control 2 NNone,
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(=) Session - Options controlling local senal knes
Logging Select & senal line

Scripting _

= Teminal Sera| line to connect to COM10

Keyboard

Bel

Features

Configure the serial line

Speed (baud) 115200
Data bits 8

- Behaviour Stop bits 1

;W Party None - |
Colours Flow cortrol ¥

Prosy RTS/CTS

[ Data MON/XOFF

—=

SRIGET% Fopen, FEATCAHE AN AL T o XA A T Rgft
2WEA, I NMicroPython & ia4T, BRI AT

Lo WATRI LAZ I R E A58, wirl U B 55 L RTHe
NME R BITHEAE —BELY, X AZAESP8266 L AILEY P
PIRE R, ERRRFIAIIAAME, BrCl2Eas, Ja5 6t
E® T SEHIN=NREESHIRRAT, el i AGS T .
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$sd—=p=lldcl=1n=#4 ets_t
WebREP

Welcome to using MicroPython LR wver 1.1.8!
Hello!

6-88-18; ESP module with ESPB26E
1]

g & Liangjun, July 2816.

AL =fH —/NERIER), s ERHello, [FBFLEDZEN. I1X
FELEIBAT AT — MMorseflfE, M RFE KiEHello. KFK
Al LT Eflmain. py, BUENEBITHREF T .
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7E 2 S H A AL 7

N A BT 2y, AN A DR, B A R R R AE
2 ol LRI ARE S, BATREY

—MWAEM T, BATE ZErepl 22 B T ARAS, fEpythonfmr4
BORTE O>>) Jaahn] LA NARES, B DU 24 7 e 8 2R 775
B, WS RE, Wal UL Del BLE BSEEMIFR A BE. NI, B LA
Ry TABSE B AT AR #h 4. SE—4T Ja F Bl R 44T . X BETAR
P py thon A 55 —FF

FEL N, R DL n] A BB T H P PRI AT

CTRL-A —— on a blank line, enter raw REPL mode (iX/™
REEHAR N THNIET, —MAEMRD

CTRL-B — EZWAAIT N, [BRIER REPL A2 B
CTRL-C — W IE BT

CTRL-D — BB

CTRL-E — RGN

R — PR AL

IBATHEPRS, W BB R AT CLRER HCtr1-CH ibisT, BX
HEZm AT FHCtr1-DIEAL . WA G YA, 5
B B A AT 2 AL .

BRFE N PIH T, PP Ahelp O EFE R, HEE2FTUE
B R ECE FEREE N, UWhelp (machine) o

WA LA dir ) BB CE AR, K. L=, Wbl
Hdir&E—NEREESMANE, Wdir (nachine) .

i A AL

S TREKNRER, FESIANMERE, CR(IK, WA SN R,
—Fh TR R SRR L BB AR, SR ARSIt . TERS AT %
FARFERECtr 1-Ent 2 AR AR =K
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@16-88-18; ESP modu

1ig & Liangjun, July

1p

:/ /v micro-python. com

paste mode; Ctrl-C to cancel, Ctrl-D to finish
=== ip:192.168.1.6,mask:255.255.255.8,gw:192.168.1.1

incrt lEd_tEst
est.led_te

fEputty [, SUbRA BRI AT DURE B AR N 28 R A Bllrepl o AEHARAK
Tzﬁ,ﬁﬂﬁéiﬁﬁg%ﬂo M5, FCtrl1-DZE RNt , Bk FHCtr1-CHL
THRGI o
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wanae

import time

= def pi_t{
tl=time.ticks
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BE IR LR ST

NicroPythonH KR & A KA RG], ERFEIRFIFlashas /],
PUSREEL, mCLEi Z R i . fEpyboard I, KN A USBHE
1, FrLLR] DAL A R NG A, B R S E B g UG ), AR T
i, TIZEESP8266_L, A USBREL ( HAUSBETTLE: 1) , Frbl H A
A EE WL T A

o MK

R CYT IR SO %, Alpyb B —HER), A il os b, 4G
& N, S AT H N RSO E

>>> import os
>>> o0s. listdir ()
[’ boot.py’, ’demos’, ’drive’, ’main.py’ ]

TR R T AR BRI A S0 osBEH ) 1istdir O &Rt
AXEBIRIThRE. BIESCFFH, Bl

>>> o0s. listdir C demos’)

[’ led test.py , 'morse.py , pwm test.py ,  timer test.py ,
" webservicedemo. py’ |

X e T R AR B demos H 3% T IS4

o HALHIHM
os. getcwd ()

o HUAZHHTH 3
os. chdir ()

(e

>>> os.chdir C /demos’)
>>> os. getcewd ()

> /demos’
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o« WEIXMFNE

MicroPython? A #2ftLinux N HcatBi & windows i typelX f HEEE &
AR T, ABEF LB SRS R AEE NS, U

>>> f = open(Cmain.py’, 'r’)
>>> f.readall()
"print C Welcome to using MicroPython LR ver

1.1.0! )\nprint C Hello!” ) \nimport morse\nmorse. send " Hello’,
2) \n//
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B AT R B R

REEZFIRIIFEMR, CSLW AR L WRE] 7 MicroPython® Jy [
. Wi Z RIS, IXWRT AR —  FAER AL A GIRE R T &
GRS

H R PIEIFELE/demos H &, Fos. listdir ( /demos’ ) Bt LA EH
HH R, BimA AR T LBIEE.

e led test.py, LEDWINR, v#E7~ T LEDHFEA =,

>>> import led test
>>> led test. led test()

e morse. py, B/RHID, FFHLESAJLEDIN R, HSZmt&7E KiEHello
WIS RETRD . G SRR LB B 18], o] CABER FHCtr1-CH 1k iE
7o

>>> import morse
>>> morse. send (" 123’, 2, 0)

morse. send ) REH =N, H - DRERKENTZRTH, B AR
10, {EESP8266 FLEDSZGPI02, #i M Epybaord £, AILLZ A13 iX
FEIRE . B=ASHOTUAH, BAAKLEDZE IEMIRE) I 2 7k IR
2‘;‘jjo

e pwm test.py, PWMMINRK, JEITPWMILASLEDSE, SCELRREIRAT T

4k
Ae o

>>> import pwm test
>>> pwm test.PWM test ()

gn R A LIRS, dEAT R4

>>> pwm test. PWM stop()
o timer test.py, {7~ I ERZREIHE, BAPRIFE —IRLED
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>>> import timer test
>>> timer test. timer test()

FAFIEE A, M T a2

>>> timer test. tm. deinit ()

FLZ Mk, KRFATUZS% - MRS BT, BLRESP8266[1 £
fEo

REFRERI, T LEBIBIFERS, WA LB, FARMESE
demos H 3R NB RS #EAE T -

>>> import sys
>>> sys. path
., >/, 7 /1ib’, ’ /drive’, ’/demos’ ]
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AP, micropythones . /x— P micropython—xxxxxx#\ &, &

N

=57

ZhL . micropythoN

&

ERRE —INE KSR,
R ITP: 192, 168. 4. 1

Ak, SRR T R AT, W Emacihit B Ja =47,
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TERIRAE 7 CH340:8: e 3 11, fEwinl0 A7 2L ACANBE IR & A
H RS 2ol BISRS,  THERENFE R Ja wn] LLIE & ]
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http://www.wch.cn/download/CH341SER_ZIP.html

H 8 &5 /NIMi croPy thon & ik

PYB Nano[f] & ZE 4 /& .
e 7 FF macroUSB

o 2HKUART

o 3I%12C

e 3JKSPI

o 10HADC

o WEERTC

o X FRJE & HMEIA

o WHFUSBHLHEFIVING AN (FrE12V)

o —NH P I — AN

e WA 4/ LED, LEDCHr=/E i1 1)RE
o HY A I E ARG (MMA7660)

o SCHFUSBILTYRE

o SZHFSID

o fGHA, PETERE

o JFUE CFTH ORMEMS BB IR, WA S AR AT OB
T =)

N Y [
L %Z%\ %2
o T IE5E
o LA
o R REAEF
o IR K
o PEJEA W
o 1|7, DIYer

PYB NanodE#H & & 1E AMicroPythonfI AT TH AR, B SCRFLERH 7
MicroPythonJTIREFIEREL, MAE R EEHMRAR LG22 —, &%
SMicroPythonff) B ik H KR Z —
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http://www.micropython.org.cn/
http://www.micropython.org.cn/data/attachment/forum/201609/17/001241qn4chvwh4ngiy121.png

ASCH1

TM2CHI

ADCO PAD

TMSCHZ TMICHZ A
o TMOCHT TMSCH) TM2CH3
TMICH2 TMSCHS TMICH3
SPIINSS AD
SIS TM2CHI
SPHM TMACHI A
SPHIMOSI TMI CHINTMCH2
1RC35CL TMICHI
TMICHE
TM2CHI
STM32FA0ICEUG
B
3 (rs [JRs [JRs 7 (s
[ | Y s
vIN
Uz LMiIT
c 3 vin w2
cio 2
I I
PCI3SW
14
10k

104

+ 52 Leis
D

pdf

Witdz

o B0 ADCH TMICHIN TMICH)
B ADCY TMICHIN TMICH3

i

P2 -

EB SDA TM2CH?

e SDAY  TM3CHI

o TMICH2

Phe

PR7

i TMACH4

Phy

Lo TM2CHS

2

i TMICHIN

T 2T TMICH2N

it TMICH3N

reis o] pCinSW

Header 16

Header 16
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12C28DA SPISCK
2C3SDA. SPIMISO
SPIIMOS]

12C1SCL
12C1SDA

SPIINSS
SPLSCK
SPLIMISO
SPI2MOSI

s
8
s
8
s
s
s
s
u
u
vee
10
71 esospa
PBR-SCLT

Title

Size

A4

Date:

File!

NRsT —L
BooTy —

0SC3Z_INPC14 —

NRST
BooTo R2 100k

VSSA
vss OSC_INPHO -
vss A
vss 0SC_OUT/PHI
STMI2FA0ICEUG
VIN
D1
ssid
pas-vsup RO USB
560
RI0 =
PA11-DM 1 VBUS
TR DM i oo =
DE:__3 Ji 4
paizpp  RIL 15} CEE i
= -G 6
2
Shield &
Shield =
S =
Shield 7
EXP
= manoUsh
PYB-Nano
Number Revision
20167108

Fi\zy\.\ST-mp-nano. SchDoc



http://www.micropython.org.cn/forum.php?mod=viewthread&tid=329

PYB Nano /A& #RRiEf5

XYL S N MicroPython 1 PYB Nano W% E1H,

#H MicroPython H1 PYB Nano [3EAfHF J7vk.

g o D '/}‘—H
]

JE

Ui

5 A

PYB NanoJF & #% f&i /)
PYB NanoH & & H A /N AR K FIMicroPythonH Ak

PYB Nanof] 3= B 45 5

STM32F401CEUGM 35 1] 52
16M = Bsf

Y ¥ macroUSB

2PKUART

38K 12C

3 SPI

10 124ADC

SCFFRTC

BECIEE- AL TP

Y HRUSBAL L FIVINGI N (EEs12V)
— AN P s — AN S A

WA AN SRR DIRERT LED
A IR AL RS (MMAT660)

X FFUSBTH 2% I fE

A, EtEfE

VAR

IASERIEREE

HE. ¥
e 38
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- IN

o FREAE:

o WM K

o PRI FEM T
o ] . DIYer

PYB NanodE#H & & 1E AMicroPython B NI TH KA, BSR4 RKE 7
MicroPythonfThEE MM %L, WAL NG HJ PyBoard f1/L532—,
7e - AMicroPython IR A —, W& MArduinodkfir 2 H g M
FH B B 0 e ¢

x|

1 IVEOIA GAS D NIA
rl' ]

Sl elole

T XN X4 XS ¥ Y X K

5

=
Al
e - -.I 5

2R 2R IR s

BT ol Ehon
AT

FEFFURMER PYB Nano A, 58— s TA1E:
o —EHEMN, L TAMETWin?, i Linux. MacOSH:AE £
7, 32f1/64hr#B T LA
o & umA, W2 um. putty. MobaXterm. SecureCRTZE
o macroUSBE#EZ: (] LA & 2 FALII )

R oAWindows I H F &%, B LA N PN A LWindwos A E, HHEE
BAE RS 1 R 2 SRR, Eﬁﬁlmﬁ
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74N, N TIRAER MicroPython, RZKIAFFEXS Python 5 A%
KT, KINWMicroPython &3&T python3 HI.

‘AL UK F))

fEWindows R, FH—ERH KA, 2 HIL—APYBFLASHH%
5, FIR PR T B kA . XA R A O, B
OX SRS 7wt A 3 B PYBFLASHRE AL b, 30 W6 B ARG A 22 24 0K 5y
A S nT DA .

R4 I Linux. MacOS N 7o /s AR ISR P o

28 Ui BN A L

FEURARS, JEH AT A& D2k EAEAAT, 752200 Zim B 1Y
# O S AT R E.

Se B REFTT KR, ARG IBATAE— B D&k, HixES N
PYB Nano XfRM RSO, FE¥EOSHEENT:

TREAR 115200
AL 8
AR L G
(=2IRDA 1
iR il "

AP BB E TR B IR R

REPL HJHIv%

WBE AR, #27F MicroPython HJ REPL (read - eval -
print loop, TEMAZHfERESS) 55 NigfT. 7EREPL ] LLEHZHIA
me, ANEMNAESRPIT. WRaSm AL
MicroPython>ZH8 )L H BT GE SR, R AREGR & 10 K, 2RI
EATH 22 —FE

o Ctrl-C, {ZILIEERIFEFE K b YAT a2 A4T

o Ctrl-D, BN (soft reset)
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o Ctrl-B, B/RRGHR

o Ctrl-E, BEAMMIARI . FILIZ FCtrl-CiR AR, Ctrl-
D5 JR I

o Tab, HH#HL L [Tabtl, W LAKMGxfr<>

bk 7 Ctrl1-C, HyEPhiEREEEATmAIT T AWM NMNMEM TR 4
BeAERL. BeAh, W DA B 2 G bR
o [N, WHLLETEIAKI A2 MicroPythonn] PLARAF & 5 Ei A
[1165% a2

o AT, MEMHTAATIME, HitEdar S

F A A

LED

TARTEMRATT A AR, LED#R 2 e F IR FIRE, FATTE X BT

45

PYB Nano Ff41LED, ZrRl24r. &, . W, BA1n LLE
pyb. LED(n) [n = 1-41E&fEHEA1. :

.on ()

.off ()
.toggle ()
.intensity (20)

ia =1
da = 1
def fa(t):
global ia, da
if (ia==0)or (ia==255) :
da=256-da
ia=(ia+da) %256
.LED (3) .intensity (ia)

tm=Timer (1, freqg=200, callback=fa)

fEH EMicroPythonFF R MR I, LEDIEE T REZ1-44, (HFHER—
FERT o LA HERP MicroPyhon FFARMH LED #E 37 77 1 38 1)
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At (intensity()) o

1%

{EMicroPythonffJPyboard™, Tl S 1 &8 CxT &, & Wd R 71
I

.Switch ()

SRR, R[ETrue, NI [AIFalses

GPI0
8 FHIGPI0, 7% -F Apyb/EHIPinXf 5.

from import

p_out = (
p out.high ()

p out.low ()

p out.value (1)

p in = ( . .PULL UP)
p _in.value () or

sl

ARSI (PC13) & SONAM R TEIN, B R AR, RN dE R — IR d% s, LEDI
B — IR,

from import , ExtInt

callback = lambda e: .LED (1) .toggle ()
ext = ExXtInt ( ( ), ExtInt.IRQ RISING, .PULL UP,
callback)

SE I A%

EN A Z A Blpyb M Timer X R NHAEFT, SR EEN S IHMMEIY1000Hz, K5
BB M, PN B E I AR N0, 5Hz, FETEERT AR H R E (P BLENES

210



LEDZ,

from import

tim.counter (

tim.freg (0.5
tim.callback (lambda t: .LED (2) .toggle())

tim = (1, freg=1000)
)
)

PWM

PWMSE: & I SRR I — AN FIhRE, 0] LUK e I 2% i 0 — I 15 B OPWMART H o AR ALK
PA3 W E NENSF2ICHA% T, BB A E10%. V3R 52 eS0T DL 5

freg=1000)
tim.channel (4,
ch.pulse width percent (10)

ADC

PYB Nano’ts 4 108§ 1206ADCHI N, 1T LAAEH 25 5 S IADCHIZ 2. N I ARG S B S 1 X8
(PBO) F#m A

from import

adc = (
adc.read ()

Tyhh— T BADC 75 % 72
from import

a=pyb.ADCA1l1 (12)
a.read channel (8)
a.read core temp ()

UART
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uart = (1, 9600)
uart.write ( )
uart.read(5)

I2C

import

= (1, .MASTER, baudrate=100000)
.scan ()

.send ( , 0x42)

.recv (5, 0x42)

.mem_read (2, 0x42, 0x10)

.mem write ( , 0x42, 0x10)

SPI

(1, .MASTER, baudrate=200000, polarity=1, phase=0)
.send ( )
.recv (b)
.send_recv (

TN A% iR

acc = .Accel ()
while True:

print (acc.x (), acc.y (), acc.z())
.delay (500)

HewH M ThRe

pyb. delay (500) # ZEFF500ms

pyb. udelay (20) # ZERF20us

pyb.unique _id()  # EEGS ) ME— TS
.millis() # BALEWEE TR A (ms)

pyb. hard reset () # &7, FI% T EAEERI A [F
pyb. bootloader () # EH3EFH AN bootloader izt T2k
pyb. disable irq() # ZEiiky

e 6 o6 o o o o
O
<
on
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pyb. enable irq() # K&l

e pyb. freq() # EH R G B

e pyb. wfi() B SEARF PN RSN A

e pyb. stop() #ORHRAES, 75 B AN Iy B3 S g B 4 e
i

MocroPythonH] )& Bl =

fEJEZBNJ5E, MicroPythonZGigfT boot. py CF, INEH 9Kz, 28
JafEig Tmain. py, $ATHREF . WTRCR A R P i Emain. py
By PLAEmain. py o EE IR B RSP

L

%Eiﬁﬁ¢,ﬁM%EE%?EM%,ﬁ%ﬁ&iﬁﬁﬁﬁ%\ﬁ
o HUTNERLEHT, UM AHE 2 MIbREA:, 5% H PYBFLASH
S, BN ATRESIE O REWIR, Rz er 1 S el B )
BB PYBFLASHIE L )5 o
o NERDIENH, XFESIESHTUSBIE A W . — /i
B, al PLE A 2 N Ctrl-DEE A BRIl

H ) AR

fEFII R 1, PO R D R] RE 2 tR LR, 38 BOCik IR & R 5,
ABEREAREPL, A RGN ENR, XA pl 28 ) BT
W=

N B TV

N2 (RESET) HIFINT, $%4EF 4288 SW.,

SR IG ORdr P H AN, BRI A .

XETLEDEIEA R R: S—) 3 —) g+ —) K

SET ARSI R Sy, AR P, X AR T 2[R B PR TN 4K
SRIGANT 2Lt GX I 248 8 =AM R 22D

ZLAT R, FFUEEAT IR B RS
FrafT#K, IEH) W E TR

WE W) WE G, PYBFLASHHHHINESER, NI
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Tt 2[5l 14+

MicroPython ) Bk FEAR PR, AR B #8 i ok — L8 ) ThRE, B
B8R P EdR MicroPython MR THEITIERA LEK.

PYB Nano>C R R JLA 774
o BT DFURL I T2
o T SWDIT T2

fEFDFURL R, FEZZEESTIID uSe demo®fF (Windows) %3 dfu-
util (Linux) o f§ HSWDFE ZH AR FISWDEE 1 (PA13/PA14)
PmFEsy, WA T

225 Gk

PL FJ& MicroPython Al PYB Nano MIfIifbinil, #iES KF il
PLZIRN T« T2 —SSHEMWuMIE, KX SH,

MicroPvthonf)'E 77 M vk
BRI
MicroPythonjEfg

B LR FE B

JE E‘ é&\ H

MicroPython® Y I

PYB Nano Jiit

PYB Nano JF¥f . BOM
PYB Nano JT & g 44
MicroPythonH X # 8
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http://www.micropython.org/
http://forum.micropython.org/
https://github.com/micropython/micropython
http://docs.micropython.org/en/latest/pyboard
http://wiki.micropython.org/Home
http://www.micropython.org.cn/
http://www.micropython.org.cn/forum.php?mod=forumdisplay&fid=73
http://www.micropython.org.cn/forum.php?mod=viewthread&tid=329
http://www.micropython.org.cn/forum.php?mod=viewthread&tid=309
http://www.micropython.org.cn/forum.php?mod=forumdisplay&fid=64

PYB Nanoi%&$#:DS323 11 4 # B

B 07 ARLEL W T

DS3231 PYB Nano
GND GND
VCC 3V3
SDA YO/PB9
SCL Y1/PB8

» X R R

. = .

-y F )
g 1 ¥, %

LR
- 3

" E
% 4 A 2k
L

FDS3231EF N, il LLEEAE T .

>>> from DS3231 import DS3231
>>> ds=DS3231 (1)

>>> ds.sec()

46

>>> ds.sec()

47
>>> ds.TIME ()
[22, 35, 56]
>>> ds.DATE ()
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[l16, 10, 20]
>>> ds.TEMP ()

26.5
>>>

SERRE P ik IR

216


http://www.micropython.org.cn/forum.php?mod=viewthread&tid=334

DS3231fk Fit 5 —A~EEPROM AT24C32, W LARAFEYE, EHERCHE M, A
DS32313LHI2C.

P 7 NG EIAIDS3231—FF, whE#MId kT -

DS3231 PYB Nano
GND GND
VCC 3V3
SDA Y0/PB9
SCL Y1/PB8

\

HEp g Fa P
A e EelE B

b i

from
24164 ADDR = const (0x57)

class 24164 (object):
def init (self, i2c¢ num, i2c addr= 24L64 ADDR,
i2c_baud=100000) :
self.i2c addr = i2c addr
self.i2c buad i2c _baud
self.r = bytearray(2)
self.w = bytearray(3)
self.i2c = (12c num, .MASTER, baudrate = i2c baud)
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def read(self, addr):
self.r[0] = addr//256
self.r[1l] = addr$%256
self.i2c.send(self.r, self.i2c addr)
return self.i2c.recv (1, self.i?c_addr)[@]

write(self, addr, dat):

self.w[0] = addr//256

self.w[l] = addr%256

self.w[2] = dat
self.i2c.send(self.w, self.iZc addr)

>>> from 24164 import 24164
>>> ece= 24L64 (1)

>>> ee.read (0)

>>> ee.read (1)

>>> ee.write (1, 5)
>>> ee.read (1)

FEFPiE 2liedn Tk
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http://www.micropython.org.cn/forum.php?mod=viewthread&tid=335

BMP180 /& DIYH i H A EAL Y, BRSO AFUN, EOfHR (12C) . FH#ER
7EPYB Nano L{#H{BMP180.

PELk SRR T
BMP180 PYB Nano
GND GND
VCC 3V3
SDA YO/PB9
SCL Y1/PB8

RIGFABMP180HIE, #UATLMEM 1.
from bmpl80 import BMP180
b=BMP180 (1)

b.getPress()

FERIRECA

b. getTemp (), FRHGIREE

b. getPress(), KA JE

b. getAltitude (), FREUEE
b.get (), FRINEHZSE

SEFLBMP 180/ L8 1
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http://www.micropython.org.cn/forum.php?mod=viewthread&tid=340&extra=

W%%%%%ﬂ%%ﬂ%%%@%ﬁﬁ,&%?ﬁ&ﬁ?ﬁﬁ%%ﬁ
I8

R WHMC5883 ik 77 A LD0, Frll'e fIVCCHEER 7 PYB NanofJVIN_ L
(4. 8VEAL) o B ARELEIT:

HMC5883 PYB Nano
GND GND
VCC 3V3
SDA YO/PB9
SCL Y1/PBS

3 S VT

& 1) a 5
[R Tl Ty Vg Fig Wy Wy Hf'F .l.-‘ﬂ‘._h TPl Eds. 0 AT

>>> from HMC5883 import HMC5883
>>> h = HMC5883(1)
>>> while True:
pyb.delay (500)
print ("$5d"%$h.getX (), "%5d"%h.get¥Y (), "%5d"%$h.getZ ())

65387 407 73
65384 406 74
65386 403 78
65386 403 78

65383 404 77
65384 406 76
65385 404 77

56 402 65215
124 351 65162
117 341 65161

44 313 65110
149 375 65362

220



60 405 65528

65490 413 49
65424 421 28
SEFLBMP 180 /% W18 12
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http://www.micropython.org.cn/forum.php?mod=viewthread&tid=349

KA RNR S, FTPASTM32F401CEU6KASDHE:H, [HittPYB Nano &A1
SD/macroSD, X547 il KA oK — sANE . At AT LLUEE SPIFE O 4:3SD, N
R BAR & T

W SPUT AUER, FEOIRL (BFHAPD .

B )7 NFE L B R

DS3231 PYB Nano

GND GND

VCC 3V3
MOST X14/PB15
MISO X13/PB14
SCK X12/PB13
CS X11/PB12

?

import , sdcard,

sd = sdcard.SDCard (
.mount (sd, '/
Jlistdir('/")
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Type "help()"” for more information.
C to cancel, Ctrl-D to finish

).SPI(2}, pyb.Pin('B12'})

up -, 'lE.th', 'Eﬂ,hwp'} 'EE.th', 'I-f:}'.hrl':lj'_F 'E:I';'u.ljn'p'_F 'EE.hwp
.bmp', '@2.bmp', '@l.bmp’']

M1 croPy ST

- [

R ERSPI2, W] PLERE R ESPT I,

CSth ] A U ELGPIO

HH S WAER H %, ATPLHLESR.

KR {f A 1 WaveShare TR EL, HEFPIFIBLE AT DL, G Hp
e A Ldo M L P T RE, e BIVCCIE & A] LAEESY L.

sdcard. pyfEMicroPythoniifi%ffjdrivers/sdcard H &
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NI FIDemoiiE 7R 1 HIE A7 A2 i LED S

P B — AR e AL, e e AL as AL 26 2 BIPYB Nanoff) 5]
fE: X9/PB1,

SRR N ERE P

>>> from import

>>> adc = ( ( ))
>>> while True:
dat = adc.read()
.LED (1) .intensity (dat>>4)

print (dat)
.delay (200)

Eﬁg’%ﬁﬁ%‘%, S For 4 ATADCII 45 5, [RI £ 2 ZZLED 1)
TE
o FTIHIX9R] PAR ANX0-X9 (ZHFADCILRE) .

o LED(1) A PAMCN1-4, BB =S AL Thfe .
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ST HJ Nucelo64 HRAFF KR

/] ) )1!
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f401re.html

ST HJ Nucelo64 HRAFF KR

/] ) )1!
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f411re.html

NUCLEO-F411HJmicropythonE F A LA X FrmacroSDHI .
AR E XA AT LLE ], HA N =AT:

#define MICROPY HW HAS SWITCH (1)
#define MICROPY HW HAS FLASH (1)
#define MICROPY HW ENABLE RTC (1)

KASDRIIACE . Hit, FANTFEE I L. MPYBVIOMHLD
BHrh, EHISDREIACE

#define MICROPY HW HAS SDCARD (1)

SR JE N BN T E X

// SD card detect switch

#define MICROPY HW SDCARD DETECT PIN
(pin AS8)

#define MICROPY HW SDCARD DETECT PULL
(GPIO_PULLUP)

#define MICROPY HW SDCARD DETECT PRESENT
(GPIO_PIN RESET)

TERAEGR AT, W bclean, TUIWRELHEHE. HiF
R, E LRI R, BASDR, RURIE
PAUSBLE, ATLARAIISD R, RIS ER. o
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fFMicroPythonf{INUCLEO FA1IREfRASH, T2CERARITI MR T
PB6/PB7, AlArduino FAf R IA—EL, XFEAEHERAZ RITE.

Arduino_FAiI2C
&
PWM4/3 I i2ct SCL .SPISEEDQI D PB 8
PWM4/4 DA SP12 N55 14 PB. 9
AT BRI B
& D
PWM2/1 SCK D o
PWM3/1 g FEGEILTALY SPI1MISO D PA_6
PWMI1/1N I mg [} A
PWM4/1 i 12C1 5CL 8= Serial1TX D0 PB
PWM3/2 @] serizl5RX DS P
PWM1,/2 &= serialiTx D8 PA 9
PWM1/1 g (IZCISEL PA_ 8
PWM2/3 i 12C2 SCL SPI2 5CK D6 PB 10
PWM2/1 PWM3/1 i 12C3 SDA MISC D PR 4
PWM2,/2 PWM3/2 SPI3MOSI D4 PB
PWM2/2 i 12C2 SDA SCK D PB
PWML/2N PWM1/3 Im Serial1RX B PA, 10
3 In' EXy
Eﬁ::i}i ' 1Analogin : Serial2 :‘; e s

CNS
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MicroPythonZfiARUI2C1

PA 13
PA 14

PAES) G P21 (S S
GND pr——
Pa/:

pEI7) BIN, I 115DA ."'

PC 13 | USER Bl 1w
PC 14
PC 15
PH_O
PH 1
VBAT
PC 2

PC_3

EXEXXXFEXXXE XK

,m PC 9 | PWM3/4 [I2C3 SDA

g =5 Arduino

CMN5%gader

same as Arduino
CNS header

'EEEXEXXEX]

' EEEXEEX

1!

-
Cl

MNC

=
]

EFEEMi croPy thon ) T2CHU N AR I Arduino 7 Z0E 2

B 5 SR G 24T FF stmhal /board/NUCLEQ F411RESCA:IE R
mpconfigboard. h3 {4, FKFIT2CHFKIIE X-

#define MICROPY HW I2C1 SCL (pin_B6)

#define MICROPY HW I2C1 SDA (pin_B7)

#define MICROPY HW I2C2 SCL (pin_ B10)

#define MICROPY HW I2C2 SDA (pin_ B3)

#define MICROPY HW I2C3 SCL (pin_AS8)

#define MICROPY HW I2C3 SDA (pin_C9)
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SRR R T2CTAH R I E AT 1B 2L
#define MICROPY HW I2C1 SCL (pin_BS8)
#define MICROPY HW I2C1 SDA (pin_B9)

SRIG B9 IEIRIY, NG, EEE 120 (FffH 7DS3231
B mier LA E, T2CIRHE 42 TB8/B9 L 1
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ENUCLEO-F411RE_Ff#i FMicroPython

fEMicroPythonJiEMSH, 2B & TNUCLEO-FA11REH KMk, KK R
BEMmIE—T, BEMEE SR LUEIT . SRR T RE S N
BEIEAMG T, FUAERE T . NI T B HAh 7 B A ]

o HARNUCLEO-F411REH KA i A Mbedgm e+ 11, {HiEAHE ELER
HEXSCH & il BMbe dig AL 14T B Hr, 75 ZEHISTM32 ST-LINK
Utilitys AR B T .

e STM32F411/2HUSBIIRER], [HENUCLEO-FA11REFF &M% A Til®d
USB#E I (ANEESTLinkf)) o BEPIEESTLinkf & D& 0] LIS T
MicroPython, {H &2iXHE okl HPYFlashfig®t, 1R 2 XaFET
T E . EFEBUSBIGPIOS Hisk T, FHAT@EE —4
macroUSB#E At n] PA{# FHHUSBIhRE . BAREZ U T .

PA12 — DP
PAIl — DM
ID — GND
AVDD — VBUS

TR AR BBk A B, 18 2U5V, {HESTLink Ff¥miniUSB
T EER, AR HLFIRST S STLInk F7 1K o
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-l476rg.html

DS3231 0] DL B 4E fEArduinoBEfE |, % IEIF—FE,

INJEHDS3231. pyfiE (SEEFET Wiz ) E | B|PYFLASHA, 1247 F1H
FIFERE, W] LUE 2] DL ) s B 1) AR, T B 1201 TAE 15

>>> from DS3231 import DS3231
>>> ds = DS3231 (1)

>>> ds.TEMP ()

25.75

>>> ds.TIME ()

[16, 35, 38]

>>> ds.DATE ()

[16, 5, 15]

>>> while True:
.delay (1000)
ds.sec ()
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http://www.micropython.org.cn/forum.php?mod=viewthread&tid=334

NucleoH AR FTERIN UL 722 48 A fe s i ILED R A2, 1 [ A
MicroPythonsZHl[EIFEHI ThRE

from import ,

tm = (2, freg=1)

led = tm.channel (1, . , pin=Pin.cpu.Ab)
led.pulse width percent (50)

F =1
def sw isr():

global f

f=(£+5) %10

tm.freqg(f)
led.pulse width percent (50)

SW = .Switch ()
sw.callback (sw _isr)
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f446re.html
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f446ze.html
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f746zg.html

NUCLEO F746ZGHF KA, iXs&—NUCLEO-144 RHANHITTF KM, FEALE
micropython HL# S R AR A, (H2&F M5 Z25H FISTM32F746DISC
Y Frmicropython, AIESTM32F746DTSCHYI [FEAEFH-ABE B4 FH F X
R, — DRSS A, R ER ehEcE A

B SRANRE A8 {3 FH STM32F 746D ISCHI 4, {H 2 F A1 1] LUIE & 2x
MNFERREIECE, SEORE PRI,

FEREBRIHITA
o 5}
e LED
o 1

Fo POYRTRJRIN, e BT AT 3AS, JRH KA 7T,

BBCE A, B, 820 n LlsiT i E 4, 2t
NUCLEO F746ZGH KAk L4122, Al DAER T .

#define STM32F7DISC

#define MICROPY HW BOARD NAME "NUCLEO F746ZG"
#define MICROPY HW MCU NAME "STM32F746"

#define MICROPY HW HAS SWITCH
#define MICROPY HW HAS FLASH
#define MICROPY HW HAS SDCARD

#define MICROPY HW HAS MMA7660

#define MICROPY HW HAS LIS3DSH
#define MICROPY HW HAS LCD

#define MICROPY HW ENABLE RNG
#define MICROPY HW _ENABLE RTC
#define MICROPY HW ENABLE TIMER

#define MICROPY HW ENABLE SERVO

#define MICROPY HW ENABLE DAC

el Il S HeoloNoNelN

#define MICROPY HW ENABLE CAN

// HSE is 25MHz

#define MICROPY HW CLK PLLM (8)
#define MICROPY HW CLK PLLN (336)
#define MICROPY HW CLK PLLP (RCC PLLP DIV2)
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#define MICROPY HW CLK PLLQ (7)
#define MICROPY HW FLASH LATENCY FLASH LATENCY 6
// UART config

#define MICROPY HW UART2 TX PORT (GPIOD)
#define MICROPY HW UART2 TX PIN (GPIO PIN 5)
(
(

#define MICROPY HW UART2 RX PORT GPIOD)
#define MICROPY HW UART2 RX PIN GPIO PIN 6)
//#define MICROPY HW UART6 PORT GPIOC)

(
//#define MICROPY HW UART6 PINS (GPIO PIN 6 | GPIO PIN 7)
//#define MICROPY HW UART7_ PORT (GPIOF)
//#define MICROPY HW UART7 PINS (GPIO PIN 6 | GPIO PIN 7)

#define MICROPY HW UART REPL PYB UART 1
#define MICROPY HW UART REPL BAUD 115200

// I2C busses

#define MICROPY HW I2C1 SCL (pin_B8)
#define MICROPY HW I2C1 SDA (pin_B9)
#define MICROPY HW I2C3 SCL (pin_HT7)
#define MICROPY HW I2C3 SDA (pin_H8)

// The STM32F7 uses a TIMINGR register which is configured using
an Excel

// Spreadsheet from AN4235:
http://www.st.com/web/en/catalog/tools/PF258335

// We use an array of baudrates and corresponding TIMINGR values.
//

// The value 0x40912732 was obtained from the
DISCOVERY I2Cx TIMING constant

// defined in the STM32F7Cube file Drivers/BSP/STM32F746G-
Discovery/stm32£7456g discovery.h

#define MICROPY HW I2C BAUDRATE TIMING {{100000, 0x40912732}}
#define MICROPY HW I2C BAUDRATE DEFAULT 100000

#define MICROPY HW I2C BAUDRATE MAX 100000

// SPI

#define MICROPY HW SPI2 NSS (pin_I0)

#define MICROPY HW SPI2 SCK (pin_I1)

#define MICROPY HW SPI2 MISO (pin_B14)

#define MICROPY HW SPI2 MOSI (pin_B15)

// USRSW is pulled low. Pressing the button makes the input go
high.
#define MICROPY HW USRSW_PIN (pin_C13)
#define MICROPY HW USRSW PULL (GPIO _NOPULL)
#define MICROPY HW USRSW EXTI MODE (GPIO MODE_IT RISING)
(

#define MICROPY HW USRSW PRESSED 1)
// LEDs
#define MICROPY HW LEDI1 (pin_BO0) // blue
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#define MICROPY HW LED2 (pin_B7)// red

#define MICROPY HW LED3 (pin_B14) // green
//#define MICROPY HW LED1 PWM { TIM4, 2, TIM CHANNEL 2,
GPIO AF2 TIM4 }

//#define MICROPY HW LED2 PWM { TIM1, 2, TIM CHANNEL 2,
GPIO AF1 TIM1 }

//

#define MICROPY HW LED OTYPE (GPIO_MODE_OUTPUT PP)
#define MICROPY HW LED ON (pin) (pin->gpio->BSRR = pin-
>pin mask)

#define MICROPY HW LED OFF (pin) (pin->gpio->BSRR = (pin-

>pin mask << 16))

// USB config (CN13 - USB OTG FS)

// The Hardware VBUS detect only works on pin PA9. The STM32F7
Discovery uses

// PA9 for VCP TX functionality and connects the VBUS to pin J12
(so software

// only detect). So we don't define the VBUS detect pin since that
requires PAS.

/*#define MICROPY HW USB VBUS DETECT PIN (pin J12)*/
//#define MICROPY HW USB OTG ID PIN (pin A10)
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f767zi.html

T#&iMicroPythonlifd 5, RHF—"NH, A5 H# N /stmal/board
H, #Hrit— NUCLEO_F767Z1H 3¢, FHK$STM32F7DISCH 3 T 13
Sk,

SEFT A stm32f7xx_hal conf.h, Y4 #define HSE VALUE J5HI%
£ M250000002% 58000000, [KJINUCLEO F767ZT A% FH [y it b 451 % &
8MHZ .

BT H X Fmpconfigboard. h, BHETECE, FEBRANEER (KA
HIH FEE ) .

IR iEIRIg R, TR armnone—eabi-gccdmiFEs, Zmi¥as
fEhttps://launchpad. net/gcc—arm—embedded, KZFEnu] IR H S HI
B RGIE PG R 248,

242


https://launchpad.net/gcc-arm-embedded

ﬁ%%%ﬁﬁ,%ﬂuﬁmde%T,%Ammﬁﬁ%%ToE
windows T, UIHRE A %3 idnake, Bz fmsysaiH HAhw A
make . B [R5 ?EYAYALlnuxwijﬁv#ftﬁ% A N 4 1333 5 EEWindows
TRIEZ . R Ewidnwos FemiF, 7] DM ZLEHm1FE, LERARY
Hié%%%ﬂzgiﬁ%féﬁio U: make BOARD=NUCLEO F767ZI -j8

MG, PiefEstmhal B NP4 —4 build-NUCLEO F767Z1H =%,
BT AL G 13 1Y A ) SO R B 2 B SOAEE

FISTM32 ST-LINK Utilityslss HAmid:, ndidmiea i)

firmware. hex 304, ST ink N #[H 1 RINUCLEO F767Z1FF &K,
AT LAMAIEMi croPython | o AJ LA ST ink i 5 B

NUCLEO F767Z1H KR ifimacroUSB (CN13) &R RIAusiikfl, Rt
B R R ¥ 8 115200, WS iEITnacroUSB (CN13) E8:, & HEh%
B— A pybflashiEUHiEL, B2 — N EE O, XA ORIRS)
Epybflashi# it b
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FEMicroPython " FHPWMAZ HIILED ) =2, 75 2 F Timer FIPin i M5
e

from pyb import Pin, Timer

# ledlffiHTIM1 CH2
tml=Timer (1, freg=1000)
ledl=tml.channel (2, Timer.PWM, pin=Pin('B0'))

# WHERE (8, omst, 100y
ledl.pulse width percent (0)
ledl.pulse width percent (100)

# led2 (Z2) fEfTIM4 CH2
tm4=Timer (4, freg=1000)
led2=tm4.channel (2, Timer.PWM, pin=Pin('B7'))

 WHESE, o, 10085
led2.pulse width percent (10)
# led3 (4D fEHITIM4 CH2N

tm8=Timer (8, freg=1000)
led3=tm8.channel (2, Timer.PWM, pin=Pin('B1l4'))

# WHESE, oftsL, 1008
led3.pulse width percent (90)

#led3t AT LA TIMI2 CHI

tml2=Timer (12, freq=1000)

led3=tml2.channel (1, Timer.PWM, pin=Pin('Bl4'"))
led3.pulse width percent (0)
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-nucleo/nucleo-f429zi.html

ST Discovery &5 KA
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-discovery-kits/32f429idiscovery.html?s_searchtype=partnumber
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-discovery-kits/32l476gdiscovery.html

ST Discovery &5 KA
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248


http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-discovery-kits/32f746gdiscovery.html

ST Discovery &5 KA
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http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-eval-tools/stm32-mcu-discovery-kits/stm32f4discovery.html

SRR NITE BB, 94 1R 2 A A0 7 BLE
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JEI AR 2R TR THLPS 260 IR BN 5E B 15 Al MR JT A BEBGR EE . <
JefE. HETIXEl A 7 ElEs sy, WA LB REE . XA A
= IR AEAR T o

B eimport LPS25HZE, #RJG5E X 1ps25X%t 4, Hinl LiEH
1ps25. PRESS O 2B S E,  1ps25. TEMP () $SEHIR B .

MicroPython v1.7 on 2016-04-17; CANNON with STM32F401xE
Type for more information.
>>> from LPS25H import LPS25H

>>> 1ps25=LPS25H (1, 1)

>>> 1ps25.PRESS ()

1021.375

>>> 1ps25.PRESS ()

1021.313

>>> 1ps25.PRESS ()

1021.25

>>> 1ps25.PRESS ()

1021.25

>>> 1ps25.TEMP ()

21.99375

>>> 1ps25.TEMP ()

21.99792
>>>

5E X LPS25HM RIS, 1

1ps25=LPS25H(1, 1)

Hp NS0 PS5, B NS H0ESA0, £V F,
SAO=1

AR 7 ARRACEE, {8 1ps25. poweron () TAE,
1ps25. poweroff ) RHAR .

FEFP T3
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http://bbs.eeworld.com.cn/thread-490040-1-7.html

INEIE T KB A HTS22 LR IR AL IR 28, XN IRLIE o A% [ 2 AT
STH22/siT002ANE], ANBE B BURE AR, 7 Eid G E 17
B,

RIS HIHTS2219K3, A LAIE S ek A 42 150 R B AN 2

import
from import

HTS I2C_ADDR = 0x5F

class HTS221 (object) :
def init (self, iZ2cn):

self.i2c = (i2cn, .MASTER, baudrate = 100000)

self.TO OUT = self.get2Reg (0x3C)
self.T1 OUT = self.get2Reg (0x3E)
if self.T0O OUT>=0x8000
self.TO OUT -= 65536
if self.T1 OUT>=0x8000
self.Tl OUT -= 65536
tl = self.getReg(0x35)
self.TO degC = (self.getReg(0x32) + (t1l%4) *256) /8
self.T1l degC (self.getReg (0x33)+ ((tl1l%16)/4)*256)/8

self.HO OUT = self.get2Reg(0x36)
self.Hl1 OUT = self.get2Reg(0x3A)
self.HO0 rH = self.getReg(0x30)/2
self .H1 rH = self.getReg(0x31)/2

self.setReg (0x81, 0x10)
self.setReqg (0x85, 0x20)

setReg(self, dat, reqg):

buf = bytearray(2)

buf[0] = reg

buf[l] = dat

i2c self.i2c
i2c.send(buf, HTS I2C ADDR)

getReg(self, reqg):

i2c = self.i2c

i2c.send(reg, HTS I2C ADDR)

t = i2c.recv(l, HTS I2C ADDR)
return t[0]




def get2Reg(self, req):
a = self.getReg(req)
= self.getReg(reg + 1)
return a + b * 256

av(self, av=""):
i2c = self.i2c
if av !=

self.setReg(av, 0x10)
else:

return
return self.getReg (0x10)

TO OUT (self) :
return self.TO OUT

Tl OUT (self) :
return self.T1 OUT

TO degC(self):
return self.T0 degC

Tl degC(self):
return self.T1 degC

def getTemp (self) :
t = self.get2Reg (0x2A)
return self.T0 degC + (self.Tl degC - self.TO degC) * (t -
self.TO OUT) / (self.T1l OUT - self.TO OUT)

def HO OUT (self):
return self.HO OUT

H1 OUT (self) :
return self.H1 OUT

HO rH(self):
return self.HO rH

H1 rH(self):
return self.Hl rH




def getHumi (self) :
t = self.get2Reg (0x28)
return self.HO rH + (self.Hl rH - self.HO rH) * (t -
self.HO OUT) / (self.Hl1l OUT - self.HO OUT)

PYB: sync filesystems

PYB: soft reboot

MicroPython v1.7 on 2016-04-17; CANNON with STM32F401xE
Type for more information.
>>> from hts221 import HTS221

>>> hts=HTS221 (1)

>>> hts.getTemp ()

22.95221

>>> hts.getHumi ()

82.62943

>>>

254



/NGRS (CANNON) TR B A2 i LS T T — AN T R B, B A

XXXXX CH TG, HAAEIRXXE) o XEANF/PMIEIT R, F
BN A B T STM32F40 1REX ANMCU, 173X ANMCUSEMi croPython <7 £F
S, T HIXAN T AR ELEEE 5 3R, M AR G S, 2
AR WL E A/ Ty ] DL TS BARAN I SE . By BLR THI Sk A 23 72 /N AL
TR _EF2FEMi croPython ) v

1.
L.
2.

il

10.

B A E NI H 22 FEGNU Tools for ARM Embedded Processors.
https://launchpad. net/gcc—arm—embedded

T I FESTHIDfuSe 3k

4, http://www. st. com/web/en/catalog/tools/FM147/CL1794

T#iMicroPythonfJJ§iY, micropvthon—master. zip.

J& HMicroPythony§if%, #TH stmhal\boards\ Hzx

T EE—/NCANNON H 3%, J4NUCLEO F401RE S [ 3C 4 & i FICANNON

HxT

ISGNU Tools for ARMCZVNINE| RGUEEE, mtnl LBk R DR

8, HIImiF

FITF stmhal TR makefile SCfF, Bk CROSS COMPILE =

arm-none—eabi— iX—4T, fE arm—none—eabi— RIS 1)

SERRESAT, VR AR T B A A RHT

7 stmhal H3X'F, %A make BOARD=CANNON, #kn] DA% PE

T o A X g B AR R AN BEIB AT, BN AR RIS

A

FTH stmhal\boards\CANNON H 3%, Zcf&oiscfd:

stm32f4xx_hal conf.h

o FkF|#tdefine HSI VALUE ((uint32 t)8000000), Ki%k+
80000004 416000000, [l /INRHMIAE T 1 16ME AP SRS B

FT I mpconfigboard. h

o HF|t#define MICROPY HW CLK PLIM (8), %782k A16

o 1&ttdefine MICROPY HW HAS SWITCH (1)¥1M0, B A/N
B b R

o f&ttdefine MICROPY HW LED1 (pin A5) // Green LD2 LED
on Nucleo, ¥pin A5 Npin B3, [ AFAMR T HILED{E
ANEFIGPTO

o f&httdefine MICROPY HW LED ON(pin) (pin—>gpio—>BSRRL
= pin—>pin mask), JBSRRLI NBSRRH

o 1&ttdefine MICROPY HW LED OFF (pin) (pin—>gpio—>BSRRH
= pin—>pin_mask), ¥BSRRHMCABSRRL, XA KN AR
ILEDIK ) 77 A [F]

o VNN RTRTCHYE X
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https://launchpad.net/gcc-arm-embedded
http://www.st.com/web/en/catalog/tools/FM147/CL1794/SC961/SS1533/PF257916
http://micropython.org/resources/micropython-master.zip

// The pyboard has a 32kHz crystal for the RTC
tdefine MICROPY HW RTC USE LSE (1)
tdefine MICROPY HW RTC USE US (0)
#define MICROPY HW RTC USE CALOUT (1)

s isdeard e X, BN/ S FRTE (macroSD) ko WA

ﬁﬁ%,ﬁﬁﬁﬁgﬁﬁﬁﬁ,ﬂu@%ﬁ—ﬁﬁTﬁ—

Vo

tdefine MICROPY HW HAS SDCARD (1)

// SD card detect switch

tdefine MICROPY HW SDCARD DETECT PIN (pin_Al15)

tdefine MICROPY HW SDCARD DETECT PULL

(GPTO PULLUP)

tdefine MICROPY HW SDCARD DETECT PRESENT
(GPTO PIN RESET)

NI KR AE TR R B dE AR, bl E e & — R
2k, &AM _EA15(50) B4 (56) &5, FRikFE TALS, KN
CHER SRR L,
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1.

12.

13.

o FIH X pins. cvs, XHFIE X | GPTOR) 44 FK
o EMLEDI¥IGPIONPB3
o EISWHIGPIOYPC13
o WL AIAG 77, 7] LG MBS AmGPTO

PAER] LIRS PR SO T o gmiRi @ ELinux N emie, KN
HERIRZ, fEwindows FomPRE SRS, &5 BSR4
A3 B, EREPL, J4BOOTOZERERIVCC, BOOT1ZEFRES
GND.

B H AR FmacroUSBLEIE R THHEML, RN E T
BOOTO/BO0T1, FrLA b H j52H#E ADFURE . ZEWindows T 415 /&
B, SR ZERIRS), IRSHFEF FAEDIuSe A 1) 22 2%
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EE

14. fFRIDfuSeF] 4wk ja dfusety, I FaE3IF KR .

15. #BOOTOZEHZRIGND, FFAMEH L H .. IXB 2 B 322 2% USBR
#%, HILPYBFLASHIRZN#8 ., fFwindows Fib<x223E el 11, 1
RHABN KAL), 7T CAZH H I PYBFLASHEX Z)) 8% b & 3% .

16. FTH—ANE OLimifE, Wkitty. xshell. ML, HE
WRFZR 115200, HEA] PLH 4G Btmicropython 1 o

e B 242 | LED
import pyb

pyb. LED(1). on ()
pyb. LED(1). of f ()

76 I GPTOF% i LED.,
from pyb import Pin
led=Pin. cpu. B3

led. init (Pin. OUT PP)
led. value (1)

led. value (0)

FHPWM#% I LED ) 2 )55

from pyb import Pin, Timer

tm2=Timer (2, freq=100)

led=tm2. channel (2, Timer.PWM, pin=Pin. cpu. B3,
pulse width=100)

led. pulse width percent (100)

led. pulse width percent (1)

R

# main. py —— put your code here!

from pyb import Timer, Pin

tm2=Timer (2, freq=200)
led=tm2. channel (2, Timer.PWM, pin=Pin. cpu.B3)

# LED breathing lamp
ia = 1
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da = 1
def fa(t):
global ia, da
if (ia==0)or (ia==100) :
da=100—-da
ia=(ia+da)%100
led. pulse width percent(ia)

tml=Timer (1, freq=100, callback=fa)

B 24 7R 0] LLZ M croPy thon Wk il SRS, DA
[MicroPython) #FE.
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2ot LR S5, 4T 7ECC3200-LAUNCHXL T &R _F Ak Ihiz
1T TMicroPython, NHMBEAARTTIESF4H KK

B, Bl T, SRE TN EJ LA

CCS Uniflash: NIEgmFE T A
CC3200SDK-SERVICEPACK: ZR %R
MicroPythonjifd 5% github F[F
GNU ARM Embedded Toolchain

o=

SR )G 2 3ECCS UniflashfICC3200SDK-SERVICEPACK,
CC3200-LAUNCHXL - A AR IR B A& FTDT K E)), an iR 224kt H
EFTDI KB AN TR AR L3 T, WRBA LA 1ECCS
UniflashZz® H PG XKD AT B2 2 CCS6FIH:
BB

AN Y 2.CC3200-LAUNCHXL FF 2 A il A4 Fle A b 52 4. 1
s Pl E, RS T4 LA ZER T

NHEEUTE RARKERAE, DOV P R 2, IR %Ik
W, ATRERREARE NG, BERERIER IR
D RS AY, 19 2 [ 1

SRS A Gm BESTM32 RIS E AL, ANFEIET 75 B dwmiF
applicationfllbootloader P/ NURMS .

fEmicropython/cc3200H T, %A NIH M HXIHAT YR

e make BTARGET=application BTYPE=release
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http://www.ti.com.cn/tool/cn/uniflash
http://www.ti.com/tool/cc3200sdk
http://micropython.org/resources/micropython-master.zip
https://github.com/micropython/micropython
https://launchpad.net/gcc-arm-embedded
http://www.ti.com.cn/tool/cn/uniflash
http://www.ti.com/tool/cc3200sdk
http://www.ti.com.cn/tool/cn/uniflash

BOARD=LAUNCHXL
e make BTARGET=bootloader BTYPE=release
BOARD=LAUNCHXL

4345 8 cc3200\build\LAUNCHXL\mcuimg. bin#l
cc3200\bootmgr\build\LAUNCHXL\bootloader. binpq [l
G

FISTM32—#£, fELinux NgmiIFEESPIEZL, fEWindows [
Al PN E- 8 ngm i, {HELLinux FiR2EAasl,

T %5 & A4

o JH AARIISOP2 FFE B ELiZER: (s B AERTR)
P AN
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we CCS UniFlash

Y

File - Window  Help

Type your Alber test bere.

B cansals &
Mo cordokid to doplay af tha Gre

GQuick Start Guide:

MEw Targst Configuration : To start & sesshon, you will nesd & terget configuration which specifies your cornection and target
device. You can oreate & new target configuration fallowing the link.

Open Target Configuration ¢ O, you can also apen an edsting tanget canfiguration to start & session.

Oinpe the session is configured, the GUI will be populated. Here you can oestomize the settings to your flash operation, and
carry out flash load snd erase operatians.

Recent Sessions:

o B NECE, WP FHICCIXNARS

[ & New Configuration . e v

Target Setup
Connection:

Board or Device:

[CC3x Serial(UART) Interface |

SimpleLink Wifi CC3100/CC3200

o [EHE—/HLE M (CC31xx/CC32xx Flash Setup
and Control) , HIAEFREIE L5, W FEFR.
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¥ €5 UniFlash - New Canfigueation (uraved”) N— - ' e JEpE—r—
Fie - Operation  Window  Heip

Type your filber test bere. 3 Lun/CE 3 Bux Flash Setup and © 1
CCHwog CC 3 Flash Sebap and Conk
4 Syshem Files x =
Jersfimdena bia oM Pore | ERESASEREOS
Joertfoapem “q
femrtdient pem =
3 e | Eormat | + Farmat the sedal flash o the target device.
User Fles | Program —l - Program the senal flash on the target device.
4 CC3oyiCC 3o Config Groups —_—
Device Rale | Senvice Pack Programening| - Apply & service pack burdle to the device (Awailabie for downioad bzro )
i:“m | Image Programming | - Program a Gang Image ta the device,
[z ] i Get Verslon | - Display the booilosder version om the device.
Prafiles .
i | Add Fle | - #dd & new fie o the sessian file bst
DHCP Server | listFicSystem | - Listthe fles and their prapertics on the target device.
DS Clisrt .
Smart Config
Eang Programening
* L g "

mcnnl»h?:&. - s @-r2e=0|
e eonseker i daplay of this tims.

o 1 \tkFlash. fE55 NI FFormat, {ESFHIES
ML IME &, AN B T dats UL .
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% CCS UniFlash - Mew E;n:ﬁgu_r-a_tiun tun@']
Fle Operation Window Help

.T}'pe your filber text here...

CC31xxf 03 23x Flash Setup and Cont
4 System Files
/sys/meuimg.bin SR
Joert/ca.pem 48
:::::‘;;T:;Zﬂy L Format | - Format the serial flash on the target device.
User Files
4 O3/ CC32xx Conbg Groups
Device Raole
Station
AP
pIp
Profiles
HTTP Server
DHCP Server
mDNS Client
Smart Config
Gang Programming

CC31xx/CCI2xx Flash Setup and Control

ice pack bundle to the device (Availat

ang Image to the device.

bootloader version on the device.

le to the session file list.

and their properties on the target de

EFEINEER

B Console 2 |
Ne consoles to di:pll;._r at this time.

e fESystem Files |, ##/cert/ca.pem, HikH
ErasefE. X5 5 H M SCHEEAT RIRE 1 #AE .
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e e e e T @ ke

Type your lber test bere.

feert/ca.pem
CCH oy T3 Flash Sebup and Conk
4 Sysem Files 2
Juysimourng bin
.fnurhl':l.pcm HName fomiifcapem
i::'F::::T ud *lecatian on local machine® -Bn:wn
s Files
4 CC3oyiCC 3o Config Groups
Diervice Rale
SEaticn
AP
2. ]
Prafiles
HTTP Sdvuii

i&Erasedd

CHCP Server Na Sagnature Test
DS Clisrt Static Token

Smart Cun“g. Verdar Token
Gl Prodrmenng Public Wit

Pubhc Read
L

B consals 1 | ' ) BREleE-r-=0
LieiMlath Dinta 1 Conachs

[18:34:38] INFD1 resding version info

[12:34:32] I8FG: > Executing Operstion: Format
[18:34:32] INFO: Erase storage SFLASH

[18:34:33] INFD: erase storage succeeded
[18:34:33] INFD! erase storage oompleted
[181347133] INFD1 » Ewecuting Operation: Disconnect
[18;34:33] Operation Forsst returned,

o EFesys/mcuimg. bin XA, & ErasefiUpdatei4>
Ao IRJEAE N HMIUrlH, HBrowseikBEFRATHI H 4% 15
H Fmcuimg. bin A AT SO AN B A
A4, SRR N s B
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| 3oy CCIDoc Flash Setap and Conk |
fepsjmeieng bin|
foen/capem Mame | fupimoungbin |
jeertidientpem e = -
g ud Rimodmghin  Srit B E AT AR @
ﬂmm":q-mam Canfig & i )
4 up

Device Rale [#] Erase
Statien BPERE
ap [l verity [Update the fite o the device File System # it ey, Qtheraive, grograms
P2 Mide
Profiles T Roliback
HTTP Sarvar _Genwed
DHCP Server oo Sagnature Test
mDINE Chiant Flte ok
Smart Config T Vendar Token

g Progiimiing ipublic Wit

[Public Read
T ———— " %
O conscle 2| - — - il @ -3 "0
Usiflash Debug Console

[11:86:43] INFG:

M Token L 8@

[11186:43] IMFD! Download c

[11186143] INFD: » Ewecuting Operation: Disconnect
[11:46:43] Operation ServiceFsckfrogramming returned.

[11186141] IMFD1 Downlosding file °/sysSservicepsck.ucf® with size 23828

o [MIRNZE—TIH, % FProgram,
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T s U e - | i)

Fie Operation Window Help

Type your Alber test bere. CC3 L/ CCAu Flash Setup and Control
CCHoy CC 3 e Flagh Sebup and Cont
4 Gyshem Files
Juysimeusng bin
feertfcapem 48
femrtdient pem
feertfprovate. ey
s Files
a CC3 Ci1da Config Groups
J:n':l:;hh # ¥ _‘Sneni:EP.wk‘*rngrumhgl - Apply & sereice pack burd le to the device (dwailable for downioad bere)
Staticn
AP
P Gt Version | .
Prafiles r -
1 -
| :

COM Port:

+ Format the sedal flash on the target device.

- Program the serial flash o the farget device, HEprogramiFSRE

Image Progrsmming | - Program a Gang [mage to the dewce.

Display the booilosder version om the device.

HTTE Eariar Add Rle Bdd a new file to the session file kst

CHCP Server [ List File System
NS Chiert
Smart Config

Eang Programening

List the files and their properties on the target device.

B Consols 1 BRleEO-rr-=0
Uiflash Dibug Cansole

[18:134:38] INFD1 resding version info -
[12:34:32] I8FG: > Executing Operstion: Format

[18:34:33] IMFD: Erase storage SFLASH

[18:34:33] INFD: erase storage succeeded

[18:34:33] INFD! erase storage oompleted

[181347133] INFD1 » Ewecuting Operation: Disconnect

[18;34;33] Operation Forsat returned, |

N#kService Pack

e % FService Pack Programming?%4, T#RSGARS
AL, IXASSCPFAE i TH 22 %% A9 CC3200SDK=SERVICEPACK SZ
e, 82— servicepack XXXX. biniX 13
T, Ja T RXXXX 5 A %,
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http://www.ti.com/tool/cc3200sdk

% CCS UniFlach - New Canfiguration (ursaved”) *--_ RS

| Fle Operation  Window  Help
Type your flher tesT bere 03 1u/CE 3B Flash Setup and Co 1
CC3 g/ LA dux Flash Sebup and Cont
d System Filey
Juysimeusng bin EO
feertfcapem 48
rifelient
Fea bt Format i + Format the sedsl flash on the target device.
feertiprivate ey
User Fies Pragram | - Program the senial flash on the target device.
4 CCXoyCC 3o Config Groups
Device Rols I Garvce Pukﬂrngrurrrrhgl - Apply & sereice pack burd le to the device (dwailable for download bers) I
il g Programming | - Program o Gang Imags b the davice, F T Service Pack 2
AP
P20 Get Versien | - Display the bootlosder vercion on the device. EREEREFTERT
Prafiles r . )
et Add Fle | - #dd & new fie 1o the sessian file fst
LHCR Server List File System | - Listthe files and their praperties on the target device.
NS Clisnt
Smart Config
Gang Programeiing
w
D canssle 2 E 1:.__;; M O-rt-=0
Uflash Dby Cansole I
[18:143:33] INFD: > File name: fsys/pref.net, Update: false, Eraser false -
[12:43:33] IaFG: > File nawe: Fxys/seartconfigkeys.cfg, Updste: false, Eraze: false
[18:43:33] IMFD: » File name: Feys/stacfg.ini, Updabe: False, Erase: False
[18:43:33] INFD: » File name: Ssys/plp.cfg, Update: false, Erase: false
[18:83:33] IMFD: » File name: fsys/pmcfg.ini, Update: false, Eraser false
[18183133] INFD: » Ewecuting Operation: Disconnect
[18;43:33] Operation Progrem returned.
{ -

1z4TMicroPython

o SENETHIMEAE)G, WA (U H AR AT L
AT R, A5 EE 5USBZEAR) , Finl AR
SOP2IPsE g H, 45 TUSBZ:, AR/GEH FH (RizLEA
HAEANMTRD o« FJEEEVIFL, WRER
wipy-wlan—XXXXHJ# S, LUt EAMicroPython B4 L

Ny —a

B1T 1 .
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F=» Tenda
Internet A0
TR S L
L1 i
r
e .l* " 1'11.!]
TR al
i r" 4 1 1':”
W oL |
e mee A |
SIS

SRIEEE) s

_—

o HMlwipy-wlanfrif5, Winl PAREATER: 1. SN
i Ewipy s wl )M 3E: www. wipy. io

L

(0 Emms

BAMEEEER

Z=EH(S): www.wipy.io

[C] BasF==rE(H)

(7= 8o

RG] U — AN SR te lne t M4 db T i&EH:, L
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Wputty, ¥i&EFE TR E NTelnet, EHLIKEN
192.168. 1.1, ¥mIZ23,

-
ER KiTTY Configuration

o]

Category:

Logging
Scripting

(= Session |

Basic options for your K TTY session !
Specify the destination you want to connact to
Host Name (or P adcress) o
192.168.1.1 23
Connection type: ]
() Raw @ Telnet () Riogin
) Cygterm

D 8SH (O Seral
Load, save or delete a stored sezsion

Savgd Sessions/MNew Folder

wipy

wigry

1
] EEE

Cloge window on exit;

(7 Aways () Newver @ Only on clean exit

o TEHILEFIRIS, A4 %: micro, %5

se: python. FFMINHE I FATIE

7
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% 102.168.1.1 - KiTTY |=ni|§||-?3s-ll

MicroPython v1.8.4-9-g38d7246-dirty on 2816-859-809;

Login succeeded!

Type "help(}" for more information.

o TEFR/RFFEHL AT LI NS FI a4, [EHEEENZ
CC32003 B VF M TG, ASCHEVFESIIE . BuiE S
%&ﬁﬁ&%ﬁ%,ﬂﬁﬁﬁﬁ%&ﬁﬁ%~&%
%/
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8d7246-dirty on 2816-89-89; LaunchPad with

Type “help(}" for more information.

print(*hello®)

o i Vputty, WA IMEHIRZ H B8, Wi A b
MobaXterm. XShellZg,
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1 -BiEsme =B =
?-'-Iljl'_l_ﬁiilt'- RN TG W) EENH)

Ow & & 05 &

S B =
&
AL FIFEE REREE
FE# M 01 152 168. 1.1
wmOE m 23
AR 0 TCR/IR limsock) -

BT EFi®  Syme

e CC3200 H A R Fr# A (AP) 7k, A&y
X HILER Fwipy-wlan# S g, HENLELAEE MY
T, SHRIRZAME . — MR T R A 2k 4%,
EE RN LM AR, —DNIEEIN, —NiERE
wipy-wlan., FEHEHE MWK ERwvipy-wlan.
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= s ) L 3
% Int.ernet iAiE

F= wipy-wlan-618a =

¥ X Internet iA/E

FEEMEEE .
wipy-wlan-612a BiEE !,q_!]
is @ M
HiIFi-": 115!!1
LR M
mAIFI.T oA

§ ol

I I E R

CR R I y ﬂ|| =
il B |

I -l
s |
FreE iR 2 A
Tenda BiEE ﬂlﬂ B

|
=
m

S el
PR N 1!!]"
]. AN m sEE !ﬂll -
b
i I AR

[#] 1 SCAF
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NTHERE, TR IFEG E A Mservice pack X
P, B PATT LR YA S R [a]), {HZ&CCS Uniflash
RTERFKH D MEMZdE, BEHArt R Awindowshi
MLT AL H

[ 2 [

VaEk:

o NELEMHIEAERE TN BHEIRKAFE, B #ElE+,
Fe T BN IS P S, R JE ¥ bootloader. bing
AN/sys/mcuimg. bin, ¥fmcuimg. bing
N/sys/factimg. bin, {H 23R 2 IRERBA K
i, TEUERE A RN

o MAMTRIZITIRA N, (HEAHIELESEW I
TR, B EA R,
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http://bbs.eeworld.com.cn/thread-500394-1-1.html

SRR ZR, ATHIIEFE N vE, 1B1E 7 B
FHANBE T #bootloader # 1M @, B PASEE A EEwWiTiT
AHAEE T

S SERE IR OO, T IR/ sys/factimg. bin
«+ CCS UniFlash - C\Users\szy\Documents - TMPJUNC - TMPJUNCYcc3200XL.usf E

File Operation Window Help

Type your filter text here. CC31xx/CC32xx Flash Setup and Control

CC31xxfCC32xx Flash Setup and Cont

4 System Files |
= 5 COM Port:
fsys/mecuimg.bin
fcert/ca.pem 50

feert/clientpem ; :
2 Format - Format the serial flash on the target device.
fcert/private.key
4 User Files Program - Program the serial flash on the target device.

fsysffactimg.bin

4 CC3Loe/CC32xx Canfig Groups Service Pack Programming | - Apply a service pack bundle to the device (Available for download here.)
i i s :
Device Role Image Programming - Program a Gang Image to the device.
Station

AP Get Version - Display the bootloader version on the device.
pzp 2 : :
Add File - Add a new file to the session file list.
Profiles
HTTP Server List File System - List the files and their properties on the target device.

DHCP Server
mDNS Client
Smart Config

Gang Programming

< | 1 | 3

[ = = = |
B Console & “ B ~rd - B

No consoles to display at this time.

J7>K/sys/mcuimg. bin XA S Abootloader. bin, [FJH
W BEraseflupdate.,
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. _ :
W+ CCS UniFlash - CAUsers\szy\Documents - TMPJUNC - TMPJUNC\cc3200XL.ust [E=RE

File Operation Window Help

:Type your filter text here... [sys/meuimg.bin i

CC31xxfCC32xx Flash Setup and Cont

4 System Files Delers
fsysimenimgbin|
fcert/ca.pem Name ."s',-s,-"mcuima_bin
fcert/client.pem
Jcert/private.key Url F\szy\projects\micropython\cc3200\bootmgribuild\LAUNCHXL\release\bootloader.bin
: 4 User Files Mex S |0
i fsysffactimg.bin - E
||| 4 CC3Log/CC32x0x¢ Config Groups Eese 1
| Device Role it
0 Station (=
AP Mode
: pa2p [T Rellback
I Profiles [1secured
HTTP Server [ No Signature Test
DHCP Server [] Static Token e
ll mDNS Client [[vendor Token
(| Gar?;;::p;:r‘::riing Public Write
Public Read
| 1 | o
—
B Console & = 2 il by T e
No consoles to display at this time.
|

/cert/ca. pen®E XM AR —FE, FE & EErase.
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-
74 CCS UniFlash - C\Users\szy\Documents - TMPJUNC - TMPJUNC)\cc3200XLusf [N
File Operation Window Help
Type your filter text here... [cert/ca.pem i
CC31xxfCC32xx Flash Setup and Cont
4 System Files S
fsys/mecuimg.bin
| fcert/ca.pem MName fcertfca.pem
fcert/client.pem
Jcert/private.key Url "location on local machine” Browse
4 User Files Max Size O
fsysffactimg.bin |
i d || Erase I3
4 CC3Lxx/CC32xx Config Groups B
Device Role l_—_l Dpdats
Station [ verify
AP Mode
pa2p [T Rellback
Profiles Secured
HTTP Server No Signature Test
DHCP Server Static Token A
mBNS Chent Vendor Token
Smart Config v
o 5 3 Public Write
ang Programmin
s s Public Read
= i [in e
—
B Console & * - B
No consoles to display at this time.

HNInEI el scl:/sys/factimg. bin, FEE AN

mcuimg. bin, [AF L FEE L BFErasefilUpdate, updatell
AEE, BFHASIEIT, X—fireadme. mei 5, —H
AR AEIX AT .
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.
¥» CCS UniFlash - CAUsers\szy\Documents - TMPJUNC - TMPJUNC\cc3200XL.usf [E=R

File Operation Window Help

Type your filter text here... i

/sys/factimg.bin
CC31xxfCC32xx Flash Setup and Cont

4 System Files

fsys/mecuimg.bin

fcert/ca.pem Name /sys/factimg.bin
fcert/client.pem
,-"cert,fprlvate key Url I F\szy\projects\micropython\cc3200\buil \LAUNCHXL\releaseymcuimg.bin I @J
Max Size 0
i I:
4 CéélmCCEE)oc Co;wﬁg Groups L—Ei Eese Il
Device Role I{ Lidats
Station (B S
AP Made
pa2p [T Rellback
Profiles Secured
HTTP Server No Signature Test
DHCP Server Static Token
mDNS Client Vendor Token
=i Conflgl Public Write
| Gang Programming B Public Read
[l m [IC — |
E Console B2 = i el

No consoles to display at this time.

T T AT ARG AR —#F, JcFormatifFgFlash,
programm5 A [E 4, & J52&Service Pack Programmingd
ARG, EEMMAILIEIT 1. /ARSI E
Sop2fF gk, AP IRAK A LIZHE— T

££CC3200-LAUNCHXL Fiz4TMicroPython
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http://www.ti.com/tool/msp-exp432p401r
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http://www.ti.com/tool/msp-exp432p401r

T B4 IX T2
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http://www.micropython.org.cn/forum.php?mod=viewthread&tid=299

5 T B R % [H 4 & BonifaceBassey % 1 ) MicroPython,
Frgm PEYRNY, 153 [E 1 firmware.axf. JwBERY 71590 3%
STM32HI VA ZEA %, T2 %3 Egcc-arm-none-eabi. WIHR I
FRWT, BB T #OC IR R AR — 2k ] SCAARIE

{EIZ4TTIFJCCS Uniflash, #riEE—ACE, EFEXDS110 USB
DebugFIMSP432R401 .

¥« CCS UniFlash

File Window Help

New Target Configurati
device. You can create a new target configuration following the link.

Type your filter text here... Quick Start Guide:
i tion : To start a session, you will need a target configuration which specifies your connection and target

onfiguration : Or, you can also open an existing target configuration to start a session.

on is configured, the GUI will be populated. Here you can customize the settings to your flash operation, and

Once the sessi
carry out flash load and erase operations.

New Configuration &
Target Setup
Connection: [Texas Instruments XDS110 USB Debug Probe ']

Board or Device: MSP432P401R v

E Console &2 1 + B~y
|No consoles to display at this time.

fEPrograms I, ¥ I0 4 SCH
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https://github.com/BonifaceBassey/micropython/tree/porting-to-msp432/msp432
http://www.micropython.org.cn/forum.php?mod=viewthread&tid=299

W+ CCS UniFlash - C\Users\szy\AppData\Local\TEXASI~IVCCS\TII\O\ ftemptargetconfiguration.coxml " -
File Program Session Window Help

i-'I'},fpe your filter text here...

Programs < MSP432P401R - Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 >
4 MSP432P401R - Texas Instruments X

» MSP432 Settings File name Size Path
Programs i

firmware.axf 255652  Rifirmware.axf

O e n Add [Remoue] iCheck] ’Uncheck] IProgram] ’Verify]
E console 2 1
I Uniflash Debug Consale

BleE-3--0

[1@:42:48] Begin Launching session operation. -
[18:42:41] Operation Launching session returned.

[18:42:41] Loaded target configuration from: C:\Users\szy\AppData‘\Local\TEXASI~I\CCS\TI\1\@\/temptargetconfiguration.coxml
[18:42:42] Settings purged.

F mtdiProgram T % [ 44
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'+ CCS UniFlash - CA\Users\szy\AppData\Local\TEXASI~1\CCS\TI\1\0\/temptargetconfiguration.ccxml

File Program Session Window Help

Typeyour filter text here. Programs < MSP432P401R - Texas Instruments XDS110 USB Debug Prob.

4 MSP432P401R - Texas Instruments X

e/CORTEX_M4_0 >

Uniflash Debug Consale
[18:49:44] Begin Launching session operation.
[18:49:45] Operation Launching session returned.

» MSP432 Settings File name Size Path
Programs i [¥] firmware.axf 255.. Rifirmware.axf
o e 5 Add \Removel IChecic] IUncheck] Program]l Verify | | Erase
Bl Console 2 B ‘.;m B0 =

[18:49:45] Loaded target configuration from: C:\Users\szy\AppData‘\Local\TEXAST~1\CCS\TI\1\@\/temptargetconfiguration.coxml

-

ot

[

ISR B UOERTIT R, 22T Pl Bas [, g%

update.

v+ Texas Instruments XD5110 USE Debug Probe/CS_DAP_ 0 ﬁ
,'0‘, Frr::ur connecting to the target; -
& (Error -1040 @ 0x0) |

A firmware update is required for the debug probe. Click the |
"Update” button to update the firmware and connect to the debug |7
target. ‘
DO NOT UNPLUG THE DEEUG PROEBE DURING THE UPDATE. e
(Emulation package 6.0.83.1) -
’ Cancel l [ Qpcl:!ate o ]
DR R ek il
L oo

THE s RS M. W R R E IR
Switch/g& &5 AN/ N3k 2IExt Debug | o
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¥+ CCS UniFlash - C\Users\szy\AppData\Local\TEXASI~1\CCS\TI\1\0\/temptargetconfiguration.coml |ﬂl

File Program Session Window Help

[Dsycuniitir oo, || Programs < MSP432P401R - Texas Instruments XDS110 USB Debug Probe/CORTEX_M4_0 >
4 MSP432P401R - Texas Instruments Xl
© MSP432 Settings File name Size Path
Programs firmware.axf 255.. R\firmware.axf

-
Progress Information

@ Programming flash on: CORTEX_M4.0 ...

Processing #0 : Ri\firmware.axf

< m s | lReHKwe] lCheck] [Uncheck] IProgram] [Verify]

Bl Console &2 1

Uniflash Debug Consaole

[18:51:83] Loading program: R:‘\firmware.axf -
[18:51:83] CORTEX_Ma_®@: Flash Programmer: Erasing main memory

[1@:51:83] CORTEX M4 @: Flash Programmer: Writing 32752 bytes to flash memory @xeeeeesse

[10:51:89] CORTEX M4 @: Flash Programmer: Writing 32752 bytes to flash memory @x@eee7ife L
< i ] +

M1 el

TEUE, AU DA 2 AR 1. XDST R AR I A
#1 1, P User UARTARA . AMEE AR, X B PR
i 22 B E 9600,
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4 &F Jungo Connectivity

¢ kel atmelwindrer

{ bmF WinDriver

.} ‘B Texas Instruments Debug Probes
b [ RS

by BRI

» B =i

4% 0 (COM 1 LPT)

¢ T XDS110 Class Auxiliary Data Port (COM3)
b8 THEH]

[ =

b ] AR

b fm AREEARE

-w FE. MRS

g

b AR
b § EASTRERHE
b S

bl EiEE

”
ER KITTY Configuration

L
[t

YT ELTIMA Virtual Serial Port (COM30-=COM31)
Y57 ELTIMA Virtual Serial Port (COM31->COM30)
Y3 XDS110 Class Application/User UART {COM4)

- Window

- Appearance
- Behaviour
- Translation
- Selection

- Colours

[=)- Connection

.. Data

m

JRTEX M4 @: Flash Programmer: Writing 1876 bytes {

Basic options for your KiT T session

Specify the destination you want to connect to

Serial line Speed
COM4 5600
Connection type:

T Raw (7) Telnet () Rlogin () SSH @) Serial
() Cygterm

Load, save or delete a stored session
Saved Sessions/New Folder
COmM

COM54
Comas

[Cions |

i

HNJE, FJPL% FCul-DEANL, 5 Crl-B, HEE RN &
I FLCC32000 - 1) 2 MSP432 3 FiiF Hizs %, (HEA

FERHOHR .. KK ATig

ERBXANRHERA LRI, Ee

L8EHJRAS, HIUEIR ZARHEFEIE A BAEH K, fllos. sys.
machine5s, FrPAKHS 7> DIRE Bl TCib (e A -
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A RIGE T — FMicroPythonH 55, KILEALMAGPIONI L #F T

import time
from import

LED = ((

while True:
LED.value (1)
time.sleep(0.5)
LED.value (0)
time.sleep (0.5)
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IntoRobot Neutron ZiRYIEEC A v BB T Kb, IR T
STM32F411CUE6FIESP8266 .

291



IntoRobot NeutronJF &M b A STM32F41 1454 2, & S £FUSBHE
IDFURE S, IXFELLTREF Tk 7 58, 7] PAAME LT gmtE 2544
e N3 B

B HLIENDFURRE R, 78 B AL 75 A T U261
o USBEEAZITHHEAML

e BOOTOHEVCC

o BOOT1E B

o HNERE B AR FIURS B AE — R VU [

IntoRobot NeutronJT & AR AR 22 26M, i /& 4514, USBEL& 5]
H, KAWL . B PAE SNG4 1S,

FERME F, RAIOTCLERIBOOTOME I R1044:H, A HiEE H 5k,
MBOOT 13&EEERSW5, HITRITIEEVCC, [l -2 S5 A4 380 AS BE EL 407
JBo SAFESTI DL 12 FSWosEHEL, 2425t 7 B H AR M BO0T0E
BEFIVCC E.

I 223 B0 LR BIR104H L B, B AESTM32F41 1/ 5514, FRATH
— AN AT AT R FIVCCIERE . — N a2 R 104204025 35
fr, EeE/N, FTPAENOABERERS 1. S USBIERE, SR 514 T SWoAI
SW6 (EArsd) , EFET/NOZERRI0AFIVCC, SRIGBEMSWS, R
FFSWOREL 1o W SRIMF A v, AT AR R & B Bl s R 2
DFU 4% |, fEDfuSe Demo P A] AFE R XA L ERZ L T,

292



293



IntoRobot Neutronf]EMCUZSTM32F411, ‘EFEMicroPythonf] s f:iE
Fl, K2R DL AEMicroPythonf,

X LR 2R T #MMicroPython, EARDIEEIITF .

e [#HMicroPythonjihd
o ZZIEGNU ARM Embedded ToolchainZi#s
e {Estmhal/boardH=XF, #HE— 1 NeutronH .
o Finucleo—F401 B30 & i >k
o BIMECE M, FEA:
o By
o LED
o [2C
o SPI
o $D
%, AUMREFEICERE
ﬁwal)?ﬁﬂ,:

BT RAREAL, FEBEADFURE S, (=% DEURE L)

E:qEEE

B B, SR I PYBFLASHEZ A%, HEULPHASRE T T s
IBAT— R O & B, ST L UG BeMi crPy thon 1

NTIERE, TABEL I FENRSE, XA 7 g Far
[, ATPAE R R .
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http://micropython.org/resources/micropython-master.zip
https://launchpad.net/gcc-arm-embedded
http://www.micropython.org.cn/forum.php?mod=viewthread&tid=265

Al REAN DR RRITE, W LED I S /& i) AN E 65 1, XN
LEDW & —A ks, e BACHRN, Jelns, PN i i
‘H%o

fEFIXNIhRE, IXBILEDHIGPIOR: B EAADCILRE . 78 B B E3RAIT AT
DLE R, WALED RN IAIBIEAGADCIIEE, N HEIRATHAEH T MoLR
IR ) ST

B4 N # I MicroPythonldlf4, #AJG7E & 2 4 AT T ALY .

from import

def test (count) :
pn = ( , .OUT)
for i in range (count) :
tmp = 0
pn (1)

pn = ( ; .IN, pull=Pin.PULL NONE)

.delay (2)

adc = ( ( ))

for nl in range (8):
tmp += adc.read()

print (tmp - 19500)

pn = (
pn (0)
.delay (500)

WRIEHIN test (100), BATREFREATINN . MG eosk, than
I FEIHLED, CRELEDUR 6 L A5t (1 7 B 55

1152
1078
1205
1406
950
892
900
902
899
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892

1077
1413
1394
1405
1407
1422
1276
1202

M BT AT LR EL, RORIERARBIR R, Jegilion, JBORBp, BUEkk

/N
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from import

tm=Timer (1, freg=1000)
chl=tm.channel (1,
ch2=tm.channel (2,
ch3=tm.channel (3,

while True:
chl.pulse width percent (g)
ch2.pulse width percent (b)

ch3.pulse width percent (r)

r += dr
g += dg
b += db

if (r>260)o0xr (r<=5) :
dr = -=-dr

if (g>260)o0r (g<-5) :
dg = -dg

if (b>260) or (b<-5) :
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http://www. beidouapp. com/
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http://www.beidouapp.com/

import , time
from import

while True:
print ( (0) .read())
time.sleep ms (500)

BATIXEBIETF G, B B500ms 1Bl —RADC. AR PRSI, Himl LA
2 ADCIEZ K AL, o

fE1ERER, AR FCtrl-C
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/e IFRAG T 5 A2 8 1 ADC T X 73 s L FHL SR VR 1)

VCCEVIN

Swi1

g STATE 1 5 80

e 2 o 6 51

3 Fd 52

4 9/ (] 53

DS-04
0.89v
0.67V
ADC
STATE

0.45V
0.23V

DAL BATT H EE 38 5 A s (Y0 gl m] DLRDIE 9% N MRS oG

import , time
from import

def DSW() :
= (0) .read ()
if(d < 200):
return 0
elif(d < 450):
return 4
elif (d < 650):
return 3
elif(d < 900) :
return 2
else:
return 1
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AR PRI OC, SREHIADSW O #in] LENEFF RS T,
DSW ()

e ROy AR A, i BLR e — N1, ANBERN RN 42 T
EITNE
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Ne R A A BMP180 S kA% B4s, {# Fmicropython, W] AR 7 {#
e B 28 2 50

T SCBMP180LXZ)), AR5 5k n) DA B 23 B o

from bmpl80 import BMP180

b=BMP180 (2, 14)
b.getTemp ()
b.getPress ()
b.getAltitude ()

BMP180HImicropythondkz)), 5EEEIRANCAFIE 244X T3k,

import , time
from import

BMP180 I2C ADDR = const (0x77)

class BMP180 () :
def init (self, pSDA, pSCL):

self.i2c = (scl=Pin (pSCL), sda=Pin (pSDA), freq =

100000)
self.ACl = self.short (self.get2Reg (0xAA))
self.AC2 self.short (self.get2Reg (0xAC) )
self.AC3 self.short (self.get2Reg (0xAE) )
self.AC4 self.get2Reg (0xBO)
self.ACS self.get2Reqg (0xB2)
self.AC6 = self.get2Reg (0xB4)
self.Bl = self.short (self.get2Reqg (0xB6))
self.B2 self.short (self.get2Reg (0xB8) )
self.MB self.short (self.get2Reg (0xBA) )
self.MC self.short (self.get2Reg (0xBC) )
self.MD self.short (self.get2Reg (0xBE) )
self.UT 0
self.UP
self.B3
self.B4
self.B5
self.B6
self.B7
self.X1
self.X2
self.X3 =

O O O OO OO oo

short (self, dat):
if dat > 32767:
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http://bbs.micropython.org.cn/forum.php?mod=viewthread&tid=101

return dat - 65536
else:
return dat

setReg(self, dat, reqg):

buf = bytearray(2)

buf[0] = reg

buf[1] dat
self.i2c.writeto (BMP180 I2C ADDR, buf)

getReg (self, reqg):

buf = bytearray(1l)

buf[0] = reg
self.i2c.writeto (BMP180 I2C ADDR, buf)

t = self.i2c.readfrom(BMP180 I2C ADDR, 1)
return t[0]

get2Reg(self, reqg):

a = self.getReg(req)

b = self.getReg(reg + 1)
return a*256 + D

measure (self) :

self.setReg (0x2E, 0xF4)
time.sleep ms (5)

self.UT = self.get2Reqg (0xF6)
self.setReg (0x34, O0xF4)
time.sleep ms (5)

self.UP = self.get2Reqg (0xF6)

getTemp (self) :

self.measure ()

self.X1l = (self.UT - self.AC6) * self.AC5/(1<<15)
self.X2 = self.MC * (1<<11) / (self.X1l + self.MD)
self.B5 = self.X1l + self.X2

return (self.B5 + 8)/160

getPress (self) :

self.getTemp ()

self.B6 = self.B5 - 4000

self.X1l = (self.B2 * (self.B6*self.B6/(1<<12))) / (1<<11)
self.X2 (self.AC2 * self.B6)/(1<<11)

self.X3 = self.X1l + self.X2

self.B3 ((self .ACl*4+self.X3) + 2)/4




St NDHT 1111 2

import
from import

class DHT11 (object) :
def init (self, pin):
self.pin = (pin)
self.buf = bytearray(5)

measure (self) :

buf = self.buf
.dht readinto(self.pin, buf)

if (buf[0] + buf[l] + buf[2] + buf[3]) & Oxff != buf[4d]:
raise Exception ( )

return buf

humi (self) :
return self.measure () [0]

temp (self) :
return self.measure () [2]

get (self) :
return [self.measure () [0], self.measure() [2]]

SRR AT DL U ks T

from DHT11 import DHTI11
dht = DHT11 (5)
dht.get ()

dht.temp ()

dht.humi ()
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fEmicropythont, R BARJS A K [R5 X £ B[] o

import ntptime

ntptime.time ()

ntptime.settime ()

305



[ S0 XA HIAE i o

ESGIMEN  4600000000 66000060000
® vall

Electromagnetic
Field

Electromagneti

g
™
=]
@
Lio

https://badge. emfcamp. org/wiki/TiL.DA MK3
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N B H AR B FIMicroPy thon ki Bt

e MicropythonH 3 i83%: http://www. micropython. org. cn
e EEWORLD micropython 5 ik
Ht. http://bbs. eeworld. com. cn/forum—243-1. html
e ICKEY MicroPythonif it
[X: http://bbs. ickey. cn/community/forum. php?
mod=forumdisplay&fid=213
e JUMAZIEMicropythonik
B http://www. 52cannon. com/bbs/forum—microphvthon—1. html
o i1 H BN XMicroPythonyi RAZ

Wi: https://community. ednchina. com/c/group/micropython
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http://www.micropython.org.cn
http://bbs.eeworld.com.cn/forum-243-1.html
http://bbs.ickey.cn/community/forum.php?mod=forumdisplay&fid=213
http://www.52cannon.com/bbs/forum-microphython-1.html
https://community.ednchina.com/c/group/micropython

MicroPythons EAd A &8 0 Zumi AT RS IR, 5 FH B 28 A

B & (WinXP)
putty

kitty

xshell

SecureCRT
MobaXterm

Linux F A LLA:

e putty
e screen
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He M SR TR

BBC

micro:bit: https://github. com/bbcmicrobit/micropython
webrepl (ESP8266 M 4%%%

U ) : https://github. com/micropython/webrepl

mpfshell (ESP8266[ %%

shell) : https://github. com/wendlers/mpfshell
ESP8266 1 H.4%: https://github. com/pfalcon/esp—open—sdk
Espruino (JavaScript JF K E L) : http://www. espruino. com

Espruinoyffi%: https://github. com/espruino/Espruino
EspruinoWebIDE ( AV ZmFE 1N U5 28

) . https://github. com/espruino/EspruinoWebIDE
pythonuk F¥pypifH3%: https://pypi. python. org/pypi?
%3Aaction=search&term=micropython
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https://github.com/bbcmicrobit/micropython
https://github.com/micropython/webrepl
https://github.com/wendlers/mpfshell
https://github.com/pfalcon/esp-open-sdk
http://www.espruino.com/
https://github.com/espruino/Espruino
https://github.com/espruino/EspruinoWebIDE
https://pypi.python.org/pypi?%253Aaction=search&term=micropython

—

E

Mk https://micropython. org

BB FE: https://micropython. org/download
Vi . http://micropython. org/resources/micropython-
master. zip

pyboardixZ i1 3¢
4. http://micropython. org/resources/pyboard-master. zip

B 7 B ScA
o ESP82667E £ #5

Bh: http://docs. micropython. org/en/latest/esp8266

http://docs. micropython. org/en/latest/micropy
esp8266. pdf

ESP8266 L 5
Fg: http://docs. micropython. org/en/latest/esp8266/esp

pyboardfE &
Bh: http://docs. micropython. org/en/latest/pyboard

http://docs. micropython. org/en/latest/microp
pyboard. pdf
pyboard PRig 5
Fd: http://docs.micropython. org/en/latest/pyboard/pyb
wipyfE &
Bh: http://docs.micropython. org/en/latest/wipy

http://docs. micropyvthon. org/en/latest/microp
wipy. pdf
wipyPRigfa
Fd: http://docs.micropython. org/en/latest/wipy/wipy/q

o githuby§ft: https://github. com/micropython/micropython
e wiki: http://wiki.micropython. org/Home
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http://micropython.org/resources/micropython-master.zip
http://micropython.org/resources/pyboard-master.zip
http://docs.micropython.org/en/latest/esp8266
http://docs.micropython.org/en/latest/micropython-esp8266.pdf
http://docs.micropython.org/en/latest/esp8266/esp8266/quickref.html
http://docs.micropython.org/en/latest/pyboard
http://docs.micropython.org/en/latest/micropython-pyboard.pdf
http://docs.micropython.org/en/latest/pyboard/pyboard/quickref.html
http://docs.micropython.org/en/latest/wipy
http://docs.micropython.org/en/latest/micropython-wipy.pdf
http://docs.micropython.org/en/latest/wipy/wipy/quickref.html
https://github.com/micropython/micropython
http://wiki.micropython.org/Home
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XA P—EREXTRBIHR , [ A B STFRERUTF -8RI !

coffeeghost-g-in-py.py < | 4
PITHR 1 # -*- coding: utf-8 =*-
\\Li Quick Pytohn Script Explanation for Progeammers NS RBATSTE - SRS
SAETAEER I SBEFANBREPY WA 5 ’
o innort o3 L MMESRSAT os.py ERAXZ Y RHHED;
‘—‘—_.;-— WB#AHI1E Limodou FEkBY UliPad
T BEAE ‘main ' TR FERRLAN, RERREENREES E—RIRERASRR Py R
et malo(yc =" (EFwxPython)
7 print 'Hel { nggﬁz,ﬁmﬂfﬁglgzﬂﬁ.
1Py thon B MEEE 8 3 BORI3 I SHITHRRI !
mﬁlég?m;mgeéﬁmﬁﬁ; 2 'ﬁEAllce\ K.~
mnwmgmmm\%mﬁi .y SN, MR e\ *F =)
1 foo(s, 10) ; ; UliPad 4.0
= __—FHIR BT s
e + 10 {E4: Limodou (IImodou@gmall.com)
T
15 GpiEiT +os. getowd() M Tos MERDAIALR MRFHEEFE RS HRER,
TRBETL 16 : The UliPad project homepage
HT—wit® AL | scounter = EETR AEOPIRAINES, AETLOSFEREEE,  he UlPad maillist
18 counter += 1 EEJUREZEEIRNR; ¥
19 -ngmmm
20 food = ['ER', 'BF', FF', '] My Blog
T o o, | 28 for lindoedi—————— mgpm, i SRINEGEMENST food | CoMALmE
s | = " range v EOE
k [0,1,2,3,4,5,6,7,8,9
i:E' “_“M/m?wx SEE for in IEREDEEESEREN
BB, T~ 27 [
TR E SRS f foo(paraml, secondParam): FREMEIUCHEERERIGES]
29 res = paramhsecond?aram
30 pr % (paraml, secondParam, res) S
if - '
;;I? stas Z el HESEEARICESHER 7 if elif else (TBi5
:3? £ (res> 50) d ((paraml==42) (secondParam==24)):
34 nt b :
SEERONETRRTLIEE BRMEHT, FEE 6 A ||, EREANESE
.=. s i ...
QEFHE mﬁmnm&i e [ turn res § XEITIHE
\W\// e EES
ey SRR ESEsEEE
ﬁﬂ%ﬁﬂ*ﬁﬂ}zgﬁeﬂiéagﬁ% “EI I
EOEA & apae— T | PEBARENAERL nain(); MEER AENETEESRAE
(L, BELAMAERLE) | L n() LR SRIERETEMEEN,  nane  FA_ main
AR SIERETT import %M‘f FHAET main()
Bibl, —RRERSHTRIBEE0. .
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—HAMAHEL, MicroPythonisfre & AWeth, MEREWSAIEH . Pr
CARRA 1 —A/NIS,  Mpythontt SR, HHEHEERREH LR,
e A LB BRI R E

PN S —/NBAOWRRE?, XBAUSSET SRR, AT S iAE
o MARFEFP U R

import time

def fact (n):
r=1
tl=time.ticks us ()
while n>1:
r=r*n
n=n-1
t2=time.ticks us ()
print ( , time.ticks diff (tl,t2),

return r

FATSEAE /NI T AR E e T, e A 7 STM32F401RE, e+
$7i84MHz, SRAMSZ64KB,

MicroPython v1.7 on 2016-04-17; CANNON with
STM32F401xE
Type “help()” for more information.

>>> 1mport fact t
>>> n=fact t.fact (100)
elapsed: 2534 us

>>> n=fact t.fact (1000)

elapsed: 174353 us

>>> n=fact t.fact (5000)

elapsed: 4223822 us

>>> n=fact t. fact (10000)

Traceback (most recent call last):
File "<stdin>”, line 1, in <module>
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File “fact t.py”, line 7, in fact
MemoryError: memory allocation failed, allocating
6498 bytes

THEEEIEAES, 1HE50000 et R T4, 280, FitHE
100001 B/ 3R i) R U SRAMAS &2 1 tH 58« Al Apy thon SCRFREL
T, BT AT AL B R 32 SRAMOK /NI BR 1] o 78 3EAT R BT
FLIE A, BerdoRlhmim @l 7 — R ve R, R
2 oA HE R

F ¥ FHPYBOARD#E4T MR, PYBOARD{# F T STM32F405RG, &
i) B vy E AT 2 168MHz, SRAMIAE192KB. iz 4T [EIRE AR,
AN .

MicroPython v1.7 on 2016-04-17; PYBvl.O with
STM32F405RG
Type “help()” for more information.
>>> 1mport fact t
>>> n=fact t.fact (100)
elapsed: 1417 us
>>> n=fact t.fact (1000)
elapsed: 108004 us
>>> n=fact t. fact (5000)
elapsed: 2333655 us
>>> n=fact t.fact (10000)
elapsed: 9839525 us
>>> n=fact t. fact (20000)
Traceback (most recent call last):
File "<stdin>”, line 1, in <module>
File “"fact t.py”, line 7, in fact
MemoryError: memory allocation failed, allocating
16210 bytes

L/

98 TR EARIASRAM, BRI T Bk, i
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FLEFN200008F A WAL« B 5 7E A §E 5 119
STM32F746DISC, ‘Ef#iFH T STM32F746NGH6, 4k 2]
216MHz, SRAMA 320KB.

MicroPython v1.8 on 2016-05-15; F7DISC with
STM32F746

Type “help()” for more information.
>>> import fact t

>>> n=fact t. fact (100)

elapsed: 979 us

>>> n=fact t.fact (1000)

elapsed: 45384 us

>>> n=fact t. fact (5000)

elapsed: 1174590 us

>>> n=fact t.fact (10000)

elapsed: 4386010 us

>>> n=fact t. fact (20000)

elapsed: 18040829 us

>>> n=fact t. fact (25000)
elapsed: 33982479 us
>>> n=fact t.fact (30000)
Traceback (most recent call last):
File "<stdin>”, line 1, in <module>
File “fact t.py”, line 7, in fact
MemoryError: memory allocation failed, allocating
49620 bytes
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N T T fEMicroPython a4 RE, XA T INyE ML R TH A
M, FFAHCE S 1HESE TR L. 2 3l3E171000, 0007 IN7E 13
%, BITHESFHEZKH I,

1 FMi croPy thon MR AR 40 T -

import time

def add test(n):
tl=time.ticks us/()
sum=0 .
for i in range (n):
sum = 1 + 1

t2=time.ticks us ()
print (n, , time.ticks diff (tl, t2),

def mul test(n):
tl=time.ticks us /()
sum=0 .
for i in range(n):
sum = 1 * 1
t2=time.ticks us|()
print (n, P , time.ticks diff(tl, t2),

fEHCE S RN T . Oy 7l 5 PERe, KRR R AE 2
BENO (ALt .

#include

#define NUM 1000000
DigitalOut myled(LED1) ;
Timer t;

volatile uint32 t sum, i;
int main () {

printf ( ) 8

t.reset (),
t.start (),

sum = 0;
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for(i = 0; i < NUM; i++)
sum = 1 + 1i;

t.stop();
printf ( , NUM, t.read()):

t.reset ()
t.start (),

sum = 0;
for(i = 0; i < NUM; i++)
sum = 1 * 1i;

t.stop();
printf ( , NUM, t.read());
while (1) {

myled = !'myled;
wait (1.0);

1Z4TMicroPython [t 45 5 &
>>> test.add test (1000000)
1000000 ANVETHE MR 2126868 us

>>> test.mul test (1000000)
1000000 {RIRVETTH M. 14458043 us

HHCE ST HERSE R A
Mbed i 50

1000000 ANVETHE S 0.097270 #5
1000000 {XIEVETE B 0.101901 FP

%k b, MicroPythonfdi BT 2CIE S 2145, TWIVERZ 14145,
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THEAT B S = B 2 2@ 8, 155 Tpythonf5®
KitHEBET], FAITAEMicroPython WA PUREAARI T pi
AL

it ANINTVE AT

import time

def pi(places=10) :
+ 3% (1/ + 3*%(1/

extra = 8
one = 10 ** (places+extra)
t, ¢, n, na, d, da = 3*one, 3*one, 1, 0, 0, 24

while t > 1:
n, na, d, da = n+na, na+8, d+da, da+32
t =t *n // d
c += t

return c // (10 ** extra)

def pi t(n=10):
tl=time.ticks us ()
t=pi (n)
t2=time.ticks us ()
print ( , time.ticks diff(tl,t2)/1000000,
return t

def pi2 (n=10) :
r=6% (10**n)*1000
=0
k=0
c=r//2




d=c// (2*k+1)
while d>0:
p=p+d
k=k+1
k2=2%*k
c=c* (k2-1)// (4*k2)
d=c// (k2+1)
return p//1000

def pi2 t (n=10):
tl=time.ticks us ()
t=pi2 (n)
t2=time.ticks us ()
print ( , time.ticks diff(tl,t2)/1000000,
return t

AT E 5 BISTM32F7DISCH (STM32F7DISCE A F# T
MicroPythonl&fF) , AAFMR— T iFHEHEE., (EHTE
MicroPython f &Mk b A] DL 4T X 4O

MicroPython v1.8 on 2016-05-15; F7DISC with STM32F746
Type for more information.

>>> import pi

>>> npi=pi.pi t(1000)

elapsed:?70.221486 s

>>> npi=pi.pi t(2000)

elapsed:??20.793141 s
>>> npi=pi.pi t(5000)
elapsed:?74.981964 s
>>> npi=pi.pi t(10000)
elapsed:??221.02012 s
>>>

MIBITEERATLUE H, BIAAZIRR, (H2%E2ISTM32[K]
BEATIERE, 4RO PR, BRI RREIEARI10
A, A MIREAL . BJRITENH 1000A2 R A 2, K
ZF Al IAIbR#ES R HLBCE &

>>> pi.pi (1000)

314159265358979323846264338327950288419716939937511
>
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ESP8266HMicroPython ({1 fukpybfi) fiH T FATHIEAS . REH
BFATHE REH — 5111 (File Allocation Table X4 ELZR)
— HFATHEREIR, SO TCikiel T AN 43R kAL, pyboard
X RG R G HIR, R XA R R i R .

[E AR X /2 Jon Schneider e ¥spiffs ik 24 (SPI Flash File
System) F£4H FIMicroPython LAy R PLX AN AT, H A S 524t 7
WA, BEVRNE, KEA] LT G

(ERREWIRFS

import spiffs
fs = spiffs.SPIFFS()

open = fs.open

with fs.open(’log.txt’, '"a’) as f: # Only file modes r, w, a and
+

f.write(’Isn’t this fun’)

fs.rename (' oldname’, ’'newname’)

fs.remove ("name’)

VE: Hurl4spiffsMFAT R G fF, ffHfs. listdir () Al
os. listdir () 15345 HAE
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http://jschneider.net/MP-ESP8266-SPIFFS-alpha1.zip

SF—AMicroPython {5 §E RV 7E N b b I

Python for

Microcontrollers
Getting Started

with MicroPython

and Pyboard

510900000090008008

§ E Donald Norris

https://www. amazon. com/Python-Microcontrollers—
Getting—Started—MicroPython/dp/1259644537/

(ffE il #s Py thon: MicroPythonflPyboardfgrd )
SEEP M croPy thon @ 37 M 4w e H O L+ 351 H
XARSEHBPIFE N 7 Hmicropython®E IR &

pyboard Egwfe. XAF—5— AU L 5 T AR E
%, R BN TR
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https://www.amazon.com/Python-Microcontrollers-Getting-Started-MicroPython/dp/1259644537/

APBHAEFELRNEZTERS, Python T &K H 5 HL:
micropythonflpyboard N[ 148w, EFEHLE, DIVIIH, &
B RN AR B A N B AR RS .
BHERISDF, FEHILCDFGEEEEL, HidWeb il — H=E
AL MEEERONLES AN Y IS E, RS RILIfT, gmfemn
FR R 28 T R R AN SEBR I T H

o 1ENRZIFRIGI T, VLR TAEIIAIEIAR N 5141
471

o THRSTEMTIOMEES, DU, R
. BEEN, HGAR0% S 5 TS =

FIT

{Python for Microcontrollers: Getting Started with
MicroPython )

Build and program your own electronics projects with
MicroPython in no time!

This practical guide offers a hands-on introduction to
Python-based microcontroller programming with
MicroPython and the open-source Pyboard hardware
platform. The book shows, step-by-step, how to set up and
interface with the board, install the necessary software,
and develop custom MicroPython programs.

Written by an experienced hobbyist, Python for
Microcontrollers: Getting Started with MicroPython and
Pyboard features start-to-finish, DIY projects that clearly
demonstrate each technique. You will learn how to use the
built-in sensor, store data to an SD card, control the LCD
and matrix keyboard, interface with the Web—even build a
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cool robotic car! From there, you will discover how to
assemble, program, and troubleshoot all kinds of
entertaining and practical projects of your own.

e Serves both as a hobbyists’ guide and as an introduction
for engineers and techs

e Features clear explanations, well-illustrated examples, and
hands-on projects

o Written in clear, easy-to-follow language by an experienced
maker
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N =M FmicropythonJAxZE i H: OpenMV Cam. ®] PAZAAT{ 10 H
HEA AT 28 A0 5 o

Small
Affordable
Expandable

https://www. kickstarter. com/projects/botthoughts/openmv—cam—
embedded—machine-vision/description
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https://www.kickstarter.com/projects/botthoughts/openmv-cam-embedded-machine-vision/description
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http://v.youku.com/v show/id XMTUxXMDAxXNzQ20
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http://v.youku.com/v_show/id_XMTUxMDAxNzQ2OA==.html

fEMicroPythonf) B W, /AL T —MNELIRLMicroPythonff) /5y, #]
DLYE D Y 28t AACRY, WEZRIs AT R80R .

XM AL, g R iR EA— NP (R
T PrPAAERERA E, TR LIK, B S — Bt e

R
il Current cade

- . = :

e ot

http://micropython. org/live/
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http://micropython.org/live/

H AT 2347 B 25 MG 5)

20164F3 H MicroPythondfi B Pythonif EMCU=? HARE
20167F6 H it ftNucelof AR, ¥Nucleott KA A
MicroPython
201658 H K E M= 4 ——FMdcexpert—#t2~ZESP8266

o [HEAENKTY HihErMicropythontF & ! ARAIE &=H

k482

20164£10H PYB Nano Ji &AM iE AN ITUE T

o
2016711 H ICKey MicroPython %I & Bl HIE )
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http://bbs.eeworld.com.cn/thread-485501-1-1.html
http://www.micropython.org.cn/forum.php?mod=viewthread&tid=92
http://bbs.eeworld.com.cn/thread-496632-1-1.html
https://community.eet-china.com/t/micropython/3025
http://www.micropython.org.cn/forum.php?mod=viewthread&tid=326
http://www.eeboard.com/bbs/thread-49501-1-1.html
http://bbs.ickey.cn/e/try/detail?pid=66
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MicroPython{#j 4}
pyboard
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GPIO
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LED
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RTC
ADC
DAC
UART
Timer
PWM
SPI
12C
bt
USB VCP (FE#LER 1)
AR
macroSD-~
MicroPython/%
pyboard#H 5% &
pyb
Pt e
buildin pF %1
cmath
gc
math

328

~ W o

—_— 3 O\

15
16
18
19
20
22
24
26
28
33
34
36
38
40
42
43
43
43
44
50
51
53
54
55



HE

7N

select
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ubinascii
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ure
usocket
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MicroPython/%

machine
micropython
network

uctypes
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Pin
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array
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machine
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uPyLoader
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