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(1) FHILAKA
DO B> Z ANICERE L. HIZS U Tk LED %2 ON/OFF (23 52 R LE 9., DO % Low (25 &, &k
LED 24T L £,

(a) Arduino HiiIR1%
/* digitalin_out.ino : Arduino HE#IRETHT AL AH Hl
* (C)2022 interplan Co., Ltd.
*/
void setup() {
pinMode (DO, INPUT_PULLUP); // DO EAAEUIZEKRE / Pull-up
pinMode(LEDG, OUTPUT); // LEDG ZHAEVIZETE
}

void loop() {

int sts;

sts = digitalRead(DO); // Do MIKREZEF

if (Ists) { // DO % GND IZ¥#id %L
digitalWrite(LEDG, LOW); // LEDGZHIY S / LoZHh

} else { /] FENRRSES
digitalWrite(LEDG, HIGH); // LEDGZRXIY S / HiZHAD

}

3—1 TTHIAHAMI(Arduino HILIRIE)

(b) Python ER%
# digitalin_out : Circuit Python E#IRIZETHTIAILAH A
# (C)2022 interplan Co., Ltd.
import board
import digitalio

de = digitalio.DigitalInOut(board.D@) # DO ZFERTE
do.direction = digitalio.Direction.INPUT # AKhEY
do.pull = digitalio.Pull.UP # Pull-up

ledg = digitalio.DigitalInOut(board.LEDG) # LED(#%)
ledg.direction = digitalio.Direction.OUTPUT # HAEY
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while True:

sts = do.value # Do MIKEBZEF
if not sts: # DO % GND [ZHEfE T &
ledg.value = False # LEDG ZJHXT / LoZ&HA
else: # ThRSME
ledg.value = True # LEDGZ R / HiZ&HA

3—2 T4 )LAHAHI(Python HRiH)

(2) 7FFrasAHAH
AVZET7 T AN, Al 27 a7 HCRET 262~ LET, ZOFITILA0 & A1 ZF#EL, A1 D
H7E% A0 TEHAIL £3°, FHAMEIX PCICFER L £
S EREIT Arduino AMAEREE DT 7 /L NI AT 10bit, H /) 12bit [ZFEE XTI Y . Python BgEilZ AH
J1E BT 16bit &7 > TWET,

(a) Arduino H#:FRHE
/* analogin out.ino : Arduino EMIRIETOH 704 AH A
* A0 & AL ZHERL TS
* (C)2022 interplan Co., Ltd.
*/
const unsigned short dabuf[] = {0, 1023, 2047, 3071, 4095},
byte daidx = 0;

void setup() {
Serial.begin(19200);

}
void loop() {
unsigned short rdval;

float volt;

analogWrite(Al, dabuf[daidx]); // Al H/5 DAC HA%EITS

daidx++; // REEAEDEH

if (daidx >= 5) daidx = @;

delay(10);

rdval = analogRead(AQ); // A DT TR {ELEHRARAL
volt = rdval * 3.3 / 1024; /] BIEIZEH]T S

Serial.print("Al Val[V] = "); // PCICEEZRTTD
Serial.println(volt);

delay(990);

X4—1 77FuZ AHAH(Arduino EH#ERE)
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(b) Python X%
# analogin_out : Circuit Python HEMRIETOH 7045 AH A6l
# (C)2022 interplan Co., Ltd.
import time
import board
import analogio
import digitalio
analog_in = analogio.AnalogIn(board.AQ) # Analog Input
analog _out = analogio.AnalogOut(board.Al) # Analog Out

dabuf = [0, 16383, 32767, 49151, 65535]

daidx = ©
while True:
analog_out.value = dabuf[daidx] # Al A5 DAC HAZE1TS
daidx += 1 # REHDEDERH
if daidx >= 5:
daidx = @

time.sleep(0.01)

rdval = analog_in.value # A0 DT FTAJELZHRARAD
volt = rdval * 3.3 / 65536 # BEICEH TS
print('A@ Val[V] = %3.2f' %volt) # PCICEEZERTT D

time.sleep(0.99)
B4—2 77 a7 AHAHI(Python BEE)

FRoOTu s abEZALE Y= LZIETRO LY I8 D £9,
A@ Val[V]
A@ Val[V]
A0 Val[V]

A@ Val[V]
A@ Val[V]
K4—3 7TrFuZAMAGO= Y —AFR
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(3) UART&IE

UART 0% EH & LT, Ao UART1 2 W TEZET L7077 Azl FITRLET,
A0 D )& A1 THisrI D &, PC EiT”Hello!” % 1 MEMI TR R L £,

(a) Arduino H#:¥§
/* uart_trx.ino :
* (C)2022 interplan Co.,
*/
unsigned long set, cnt;

Ltd.

void setup() {
Serial.begin(19200);
Seriall.begin(9600);

set = millis();

void loop() {
char c;
cnt = millis();
if ((cnt-set) >= 1000) {
set
Seriall.println("Hello!!");
}

cnt;

if (Seriall.available()) {
c = Seriall.read();
Serial.print(c);

}

Arduino E#tIRiE

T UART ZEZ{E4I

// PCRIDIITIVEERTE
// bps=9600 / A@ % TX / Al % RX |

— =L

-aX &

// 1 ¥RERT
// RO IZXF5IZEH N
/] AL INoT—3ERELID

// 1 XFR#EBLT
// PCIZRRT S

X 5—1 UART 2%5%{541(Arduino A #E5)

(b) Python ER%
# uart_trx :
# (C)2022 interplan Co.,
import time

Ltd.

import board
from busio import UART

com UART (board.TX, board.RX,

set = time.monotonic()

while True:

cnt = time.monotonic()

if (now-cnt) >= 1:

Circuit Python E#aiRiR

T® UART EZ{EHI

— =L

baudrate=9600) # bps=9600 / A0 & TX / Al % RX [ZE&E

# 1 WERTXFIEEIETS

IB-DUAL Hu#liii B &
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set = cnt
com.write(b'Hello!!\r\n")

if com.in_waiting != O:
print(com.read())

X5—2

(4) I2CEE

# A0 ITH A

# AL DT —HRIELID

# PCIZRIRT D
UART 25215 #(Python B 5%)

I2C DZEHE LT, KRt & OERERE LT L VA GHAH LTIEEZU IR LET,

(a) Arduino HiaiRis

/* i2crd.ino : Arduino HHHIRIETO 12C

* (C)2022 interplan Co., Ltd.
*/
#include "Wire.h"
const byte adr = 0x76; //
oxDo; //

const byte reg

byte c;

void setup() {
Serial.begin(19200);

pinMode (I2C_PUEN, OUTPUT); //
digitalWrite(I2C_PUEN, LOW); //
Wire.begin(); //
Wire.setClock(100000); //

}

void loop() {
Wire.beginTransmission(adr); //
Wire.write(reg); //
Wire.endTransmission(false); //

Wire.requestFrom(adr, 1, true); //
c = Wire.read(); //
Serial.println(c, HEX);

delay(1000);

Xe6—1

S{EHI

U DTELR
TARALLDRE

12C Pull-up #

ON [ZERET D / EimiE

12C #)#A1t / De=SDA,D1=SCL
freq=100kHz

EE 0D R
LORA%EE
EIESET / stop AL
1Byte E3R / stop &HY

F—5%(E

12C %fZ61 (Arduino A #ER5E)

IB-DUAL Hu#liii B &
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(b) Python X%
# i2c_rx : Circuit Python HIIRIETO 12C Z{EH]
# (C)2022 interplan Co., Ltd.
import time
import board
import digitalio
from busio import I2C

digitalio.DigitalInOut(board.I2C_PUEN) #
i2cpu.direction = digitalio.Direction.OUTPUT

i2cpu =

i2cpu.value = False

i2c = I2C(board.SCL,board.SDA,frequency=100000) #
adr = Ox76 #
reg = 0xDo #
rdbuf = bytearray(1) #

while True:
while not i2c.try lock():
pass
i2c.writeto(adr, bytes([reg]))
i2c.readfrom_into(adr, rdbuf)
i2c.unlock()
print(hex(rdbuf[@]))

time.sleep(1)
X6—2

(5) SPI&(E

I2C pull-up

ONIZERET S / BimiE

12C #1#A1k / DO=SDA,D1=SCL / freq=100kHz
DT RLR

FEAHRALL RS

2EN\VIFTERE

# NRZEOVITH

# LORIEXE

# T—H%2E
# INADAYIERER

12C Z{E%] (Python &5%)

SPI D%ZEHIL LT, — kit ¥ & O aE Lo LY A X G LTEEZ L IR LET,

(a) Arduino HiaFRiE
/* spird.ino : Arduino HIRIETO SPI Z{E4I
* (C)2022 interplan Co., Ltd.
¥
#include "SPI.h"
const byte reg = 0xDo; //

byte c;

void setup() {
Serial.begin(19200);
pinMode(CS, OUTPUT); // CSEVEHAITERTE
digitalWrite(CS, HIGH);

EHDELURS

/ CS=D2

IB-DUAL Hk i BA = 11
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SPI.begin(); // SPI #1#A1t / D3=SCK / D4=MISO / D5=MOSI

void loop() {
digitalWrite(CS, LOW); // CS Lo

SPI.transfer(rec); /] LORBI/ELT
c = SPI.transfer(0); // 1Byte 2{E
digitalWrite(CS, HIGH); // CS Hi
Serial.println(c); /] ZET—H% PCIZERTR
delay(1000);

}

X 7—1 SPI%fE#H (Arduino A #ERHF)

(b) Python IRi%
# spi_rd : Circuit Python E#IRIETO SPI 25|
# (C)2022 interplan Co., Ltd.
import time
import board
import digitalio
from busio import SPI

cs = digitalio.DigitalInOut(board.D2) # SSEVDERE
cs.direction = digitalio.Direction.OUTPUT
cs.value = True

spi = SPI(board.SCK,board.MOSI,board.MISO) # SPI #J#i{t / D3=SCK / D4=MISO / D5=MOSI
reg = 0xDo
rdbuf = bytearray(1) # REN\VIFTERE
while True:
while not spi.try lock(): # N\RZEOYY
pass
cs.value = False # CS Lo
spi.write(bytearray([reg])) # LORIFEIBELT
spi.readinto(rdbuf) # 1Byte 215
cs.value = True # CS Hi
spi.unlock() # NRETAYY
print(hex(rdbuf[0])) # RET—R%EPCIZKRT

time.sleep(1)
K7—2 SPIi#E{E#H] (Python &%)

IB-DUAL Hk i BA = 12
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(6) BBEZ21—)
MEMAE Y 2 — L ORE), a~> REZEFEZLLTICRLET,
LT Y = —/L%, BUSY 2% Low (2725 L ENE T/ 2~ R oREBIZARY £, AU =7z
&. BUSY 78 High O3 72722~ FOANITEELTT,

(a) Arduino HIATEHE
/* module.ino : Arduino EMIRIZETHED 1—ILEEE)/a<REEH
* (C)2022 interplan Co., Ltd.
i/
// IM920sL & IMBLE2 @ UART ZE%7E
Uart im920Ser(&sercom4, IM_RXD, IM_TXD, SERCOM_RX_PAD 1, UART_TX_PAD 0);
Uart imBleSer(&sercom5, BLE_RXD, BLE_TXD, SERCOM_RX_PAD 1, UART_TX_PAD 0);

unsigned long set,cnt;
String line;
void setup() {
Serial.begin(19200);
// IM920sL DHHARTE
pinMode (IM_BUSY, INPUT_PULLUP); // BUSY E>Z#ANEE

pinMode(IM_RST, OUTPUT); // RESETEVZHNHTE
digitalWrite(IM_RST, false); // =AE)EyMKEE
delay(100); // 1eems RIFLT
digitalWrite(IM_RST, true); // Uty ERR
delay(100); /] EBEFL

while (digitalRead(IM_BUSY));

im920Ser.begin(19200); // UART #1EA1E

// IMBLE2 D#NEAZRE
pinMode (BLE_BUSY, INPUT_PULLUP);
pinMode (BLE_RST, OUTPUT);
digitalWrite(BLE_RST, false);
delay(100);
digitalWrite(BLE_RST, true);
delay(100);
while (digitalRead(BLE_BUSY));
imBleSer.begin(19200);

set = millis();

void loop() {
cnt = millis();
if ((cnt-set) >= 5000) { // 5 HETITUREE
// IM920sL ~Mi%{EMIE
while (digitalRead(IM_BUSY)); // AYURZ{TAIETHH
im920Ser.print ("RDVR\r\n"); // aAIRES

Il
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// IMBLE2 ~(MDiX{E4NIE

while (digitalRead(BLE_BUSY));
imBleSer.print("RDVR\r\n");

set = millis();

}

if (im920Ser.available()) { // IM920sL M 1 {T2{EMIE
line = im92@Ser.readStringUntil('\n");
Serial.print(line);

}

if (imBleSer.available()) { // IMBLE2 O 1 {T32{SH0L18
line = imBleSer.readStringUntil('\n");
Serial.print(line);

}

}

// SERCOM interrupt handler

void SERCOM4_© Handler() {im92@Ser.IrgHandler();}
void SERCOM4_ 1 Handler() {im92@Ser.IrgHandler();}
void SERCOM4 2 Handler() {im92@Ser.IrgHandler();}
void SERCOM4 3 Handler() {im92@Ser.IrgHandler();}
void SERCOM5 © Handler() {imBleSer.IrgHandler();}
void SERCOM5_1 Handler() {imBleSer.IrgHandler();}
void SERCOM5_2 Handler() {imBleSer.IrgHandler();}
void SERCOM5_3 Handler() {imBleSer.IrgHandler();}
B8—1 HEHEY2—NOBIEH (Arduino B HBREE)

(b) Python X%
# i2c_rx : Circuit Python HItIRIETO 12C Z{EHI
# (C)2022 interplan Co., Ltd.
import time
import board
import digitalio
from busio import UART

imbusy = digitalio.DigitalInOut(board.IM BUSY) # BUSY E % A71:%

imbusy.direction = digitalio.Direction.INPUT
imbusy.pull = digitalio.Pull.UP

imrst = digitalio.DigitalInOut(board.IM _RST)
imrst.direction = digitalio.Direction.OUTPUT
imrst.value = False

time.sleep(0.1)

imrst.value = True

# IM920sL DFIEARTE
i

# RESET EVEHAHTE
# RPITUEYNREE

# 10oms MRIEFLT
# )y ERR

IB-DUAL Hk i BA = 14
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time.sleep(0.1) # EEFLNE
while imbusy.value:
pass
imcom = UART(board.IM TXD, board.IM RXD, baudrate=19200)# UART #]#A{t
# IMBLE2 D#HARE
blebusy = digitalio.DigitalInOut(board.BLE_BUSY)
blebusy.direction = digitalio.Direction.INPUT
blebusy.pull = digitalio.Pull.UP
blerst = digitalio.DigitalInOut(board.BLE_RST)
blerst.direction = digitalio.Direction.OUTPUT
blerst.value = False
time.sleep(0.1)
blerst.value = True
time.sleep(0.1)
while blebusy.value:
pass
blecom = UART(board.BLE_TXD, board.BLE_RXD, baudrate=19200)

set = time.monotonic()
while True:
cnt = time.monotonic()

if (cnt-set) >= 5: # 5 A TITUREE
# IM920sL ~(ME(EMLEE
while imbusy.value: # AVURZA A E THME
pass
imcom.write(b”’RDVR\r\n”) # aYURZEE

# IMBLE2 ~DiE{EM01E
while blebusy.value:
pass
blecom.write(b”RDVR\r\n’’)

set = time.monotonic()
if imcom.in_waiting: # IM920sL D 1 {TR{EMNIE
line = imcom.readline()
print(line)
if blecom.in_waiting: # IMBLE2 O 1 1T={EL18
line = blecom.readline()
print(line)
B8 —2 MEHEY=2—NDEMES (Python RED)

(7) RY—7
CPU # RV —712957 077 %Rk LEY, Python BREECTIIEGICA Y —THIENRTE BT 477
N A GRS S
Python Bi5%i21Z A U —7 Light Sleep & Deep Sleep D 2 Fi¥EM$H W £, Light Sleep Tid. sleep #LHE
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HENLERLET, Deep Sleep 22O ER LGS — FOLEHENSLFEITENFE T, £7-. Deep
Sleep A2 I BRBE WL ALEE CERD ORI 23 o 0 | Z OALERH IV BN £ < 7 £77,
AV =T EF— RIZLDHEEEROEBNCOWNTIE, £6E2TEI LI,

(a) Light Sleep
# light sleep.py : Circuit Python EHIRIZETO Light Sleep 5l
# (C)2022 interplan Co., Ltd.
import time
import alarm
import board
import digitalio

TRG_PIN = 1 # Wakuep F)/H%ZER 0=10s, 1=10s&A0 Lo
ledg = digitalio.DigitalInOut(board.LEDG) # LED(¥%%)
ledg.direction = digitalio.Direction.OUTPUT # HAEY
while True:
ledg.value = True
t = time.monotonic()
ts = t
while t < (ts+3): # 3 EOFH

t = int(time.monotonic())
ledg.value = False

print("Light Sleep")

if not TRG_PIN: # timer O H
time.sleep(10) # 10 #® Light Sleep
else: # timer & pin (FALETHE
ts = time.monotonic() + 10 # 10 D Alarm ZE&E
talm = alarm.time.TimeAlarm(monotonic_time=ts)
palm = alarm.pin.PinAlarm(pin=board.A@, # AQ % Lo [Z9 5 Wakeup

value=False, edge=True, pull=True)
trg = alarm.light_sleep_until_alarms(talm,palm) # Light Sleep
print(trg) # pin & timer EELTRELNRTR
print("Wakeup™)
X9 —1 Light Sleep

(b) Deep Sleep
# deep_sleep : Circuit Python H#IRIZET® Deep Sleep 4l
# (C)2022 interplan Co., Ltd.
import time
import alarm
import board
import digitalio
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trg = alarm.wake_alarm
if isinstance(trg, alarm.time.TimeAlarm): # DeepSleep MM EIFH?
print("Wake Up")

ledg = digitalio.DigitalInOut(board.LEDG) # LED(¥%%)
ledg.direction = digitalio.Direction.OUTPUT # HAEY

ledg.value = True

t = time.monotonic()

ts = t

while t < (ts+3): # 3 REOFH
t = int(time.monotonic())

ledg.value = False

print("Deep Sleep")

ts = time.monotonic() + 10 # 10 ¥ Alarm ZE&E

talm = alarm.time.TimeAlarm(monotonic_time=ts)

alarm.exit_and _deep sleep until alarms(talm) Deep Sleep

print("dummy") # dummy / BIRERTEIEICRSI=ORIFIN
730

+H

X9 —2 Deep Sleep #

5. FOJSLOEEAHFE
BEEMER L2707 7 AL FOFIRTEZRA TS,

5 — 1. Circuit Python H#IRiH
Python B&5:Cix, AL USB K74 7L LTR#kSNET, K74 7N code.py 7 7 A MZa— K
PEALTE T e ST AREELET, TN RERISLESLD EFRHA, T ST 20T
AL KICa Ly = E~H I ENE T,
Fio, ARG E PCITHERE L 22 Y —UIC Ctrl+C Z(@EFIL 2 BIEFIA ST H & T, a— K& 1175
SAH L THI%EITTE 5 REPL TOEMES WTRETT,
PIFICRTFIECTT 07T bOEZIALNITRETT,

(a) USBA-Micro-B 7 —7 V&, AL E PCEZEE L TS E &0,
Arduino O 7' 1 7T ANEZARE L OLE (D) ~ () DIEEN LI/ D £77,
ZNLA DG EIF(@)D BT T IE &,

(b) Circuit Python A#D 7 7 — A =7 % CPU ~EX AL F T,
FT9. 7V v T OHRETRESET A1 v F2HF R 2mL T ZE 0,

(¢ ARLEDMD20DNT7 =—RA 77 ba20iRLET, ZOIRETIZ, PCIZ IBM4BOOT &5 Ko
A TNRRRINET,

(d IB_python fw0100.uf2 % PC k¥ 7> m— KL, IBM4ABOOT NIiZ uf2 7 7 f VERFEL TL 72 &
W, RTFIZFE T T 5 &k LED(D200) D s % 4 g0 L, 1 0 X 912 CIRCUITPY NFERE
nET,
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Xuf2 77 A VDO URLIZ7TEABHOZ &,

(e) PCIZT1 0mXE HiC CIRCUITPY W9 RTIA TMERENDHDT, NI4T HHETET,
CIRCUITPY (D2
o |

FEEE 7.89 MB/7.96 MB

K10 KIFIATDOERR

O RIATHIEEL 1DOX D RHERIC/R>TEBY, codepy lZa— RERFTHI L TEZIALNTET L,
HEI 7 n 7o At anEd,
fseventsd
lib

D metadata_never_index
= boot_out.txt

E;-,." code.py

K11 CIRCUITPY R4 7

(@ 7=, lib 74 V&%, A4 77V REFETH ENTEET,
HERBEETIZ IB-DUAL HO T A4 75 U 2R EL TWET,

5 — 2. Arduino HiFRiE
AT Arduino IDE (I X 2B L ARETT, Z2<DIA T 7V BRRHASNTEY, B HE2AS IR
ogkﬁVG%iﬁz
Arduino IDE A > A b=, UTOFIETHR—FDA LA b—/LET5HI L TEZALNARRIZARD
i?‘Pan%F®77_A7I7%£% AATOIRRETH, 2O F E Arduino BREED 7V v/ T Ak EX
A FENTEET,

(a) Arduino IDE 726, 77 AL >BREREZHE E4, (Ctrl+h > <)
) BIMOR—RK~x%x— %D URLICUTAZEBML, OKZHL £,

https://interplanwireless.github.io/arduino board index/package ipc boards i
ndex.json

AruFeDn RIF BT

Z8
SEAE: Syetam Default v | ZEED FECEAin IDED R # L E
I8 X FHAES: 11
AUAIT =20 =) BE 10k EEQReIZAdu IDENBR BN E
TN FOANNDT - v EED FERCFArduino IDED B R 4T
FOFEOERE T bl O &Sa
TSN ES: 3l ~
BiTESEERTID B O-FD Rl EE T
FEANEBIL TS O A ITaEERTS
EeECRN -0 EET 0TS WA FEAHE TR TERTF IS

[:] Uee acoessibility features

IBADI—FT —SOURL: https://interplarwireless github.io/arduinn_board rdex/ package ipc_boards irdex.json
HTFoIr I EEERETIE SS0ETER TN TEET.

C¥lUsers¥IPC¥AppData¥Local¥Arduinn] S¥preferences txt

IR BPRICE. Arduim IDEF5E T S THUTUES .

OK il

K12 BMOR—RvR—I %D URL
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(¢ Y—n>R—=K>KR—-Fvx—V¥Z&, IB-DUALZ AN LIBKELET,
Interplan SAMD Boards %1 > A b —/L L £,

@ R-FYR-Iv
BT | 2T

~ || IE-DUAL

Interplan SAMD Boards
by Interplan

Interplan IB-DUAL.

Online Help
Mare Info

ST PTEENTL K F

A2kl

FAE

K13 FA—Fex—UvDRFEEH

(d) V—/>KR— R|Z, "Interplan SAMD(32-bits ARM Cortex-M4) Boards” 23BN L T UL A > A

P =L T T

*72. FEFICIB-DUALDO T A 7T U b A A =L ENET,

(e) A— K%”Interplan IB-DUAL (SAMD51)"IZ#% /&

WA ML TLIEEN,

L, KDY T ILR— FERIRO |, EBXAL

BEIER
AT9FET-T1773
LVI-TAUI%ELE
IMITFVEER.
JUTVEZS

YT NTOyY

Ctri+T

Ctrl+5hift+1
Ctrl+Shift+M
Ctrl+5hift+L

WiFi101 / WiFININA Firmware Updater

ii—F: "Interplan IB-DUAL (SAMD51)"

Cache: "Enabled”

CPU Speed: "120 MHz (standard)"

Optimize: "Small (-Os) (standard)”

Max QSPI: "50 MHz (standard)"”

USB Stack: "Arduino”

Debug: "Off"

YT JLiki— b: "COM29 (Interplan IB-DUAL (SAMD51))"
mi-FiEREEE

L N

EIAEE >

T-rO-9%ZEAS
K14 HK—FiERORT

IB-DUAL ks B35
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6. itk

6— 1. #RKEH
KA4DEE—BFTHEZD EWEPBNENLIBNRH Y T,

R4 BABRKER

EHE {&
BEREE VIN max. 0~12V
A NI FEE VIO GND-0.6V ~ 3.9V
6—2. ERAIEME (DC HD
=5 BRMHEE
EHH {8

BERANERE VIN 4.5~10V
BERENERE VDD 3.3VE£1%
BRENER IVO 100mA
ANEE High VIH VIH>2.31

Low VIL VIL<0.99
HAOBE High VOH 2.97 @8mA (Typ.)

Low VOL 0.33 @SmA (Typ.)
HAER High I0H 8mA @VDD=3.3V

Low I0L 8mA @VDD=3.3V
Pull-up/down i1 CPU RPU/RPD | 40kQ (Typ.)

12C Pull-up | RPUI 4.7xQ (Typ.)
ADC/DAC Resolution 12bit

Full Scale VDD

®6 HEBEm:
IEH {E (typ.)
CPU IM920s1.2 IMBLE22
Active(GE'H) SAE IR EE 7 EN2 4 X8 | FHY 34mA
ActiveGEF) SAE IR EE sleep 33.5 mA
Active(GB'E) ZEEQAO0MW) sleep 46 mA
ActiveGEH) sleep 7 RN2 4 X | F1 23mA
Light sleep sleep sleep 8.5mA
Deep sleep sleep sleep 50 LA
i -

1  Python BREZIZHE T 2HEMTY, (VIN=5.0V)

2 MEREY 2 — LV AROHEBRIIFERE Y 2 — LORRGAEL ZRZS0,

6—3. FDih
920MHz HE Y a1 —JL IM920sL 1
X3 IS 920MHz %7 /NE H #E#R(ARIB STD-T108 #4#1)
ERNEKE THRETRI BEF GREIES : 005-102581)
iK% 920.6~923.4MHz, 15 F+ >+ JL(ARIB B F ¥ > R IILES 24~38)
922.4~928.0MHz, 29 F+ > JL(ARIB BEHLF ¥ >~ IILEF 33~61)
BIEAK HB{E X5, 2B
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BLE €Y a1—) IMBLE?2 2
XGRS Bluetooth 5.1 (Bluetooth Low Energy)
ERNERE THERE R EF GRAEES : 201-200778)
TINA RHEEE RYTISILTFINA RER
CPU ATSAMD51G19A Cortex-M4 (120MHz)
Flash 512kB
RAM 192kB
NERA VR —T 2 —RiiF GPIO 10K (FFBIT AN 4R, 1 KRIET7FO T EAATEE)
Y TFILIF 3 A (UART. 12C. SPI A\#EmRAIAE
e R JST & S13B-PASK-2 GE& 3% 4 PAP-13V-S)
A= 8MB
{3 AR # B -10 ~50°C
VAS iR 80x50x22m (ZEFEEHZR <)
H5E #9 50g
RoHS R
HEEH SN

1 IM920sL OFEfl 72 Ic DX F L Cid HP IS O BRI E R O 2 E42 ZB S0,
https://www.interplan.co.jp/solution/wireless/im920sl/
2 IMBLE2 O IARIC > £ L QX HP IZH#E ORI E 2 ZE <7230,

https://www.interplan.co.jp/solution/wireless/imble/

7. YV—Ra—F
HZfEY — 2 a—RFUFNHBAFTEET,
4—3®THEHALEZa—K ¢ https://github.com/interplanwireless/IB-DUAL Sample
Circuit Python At > 7 va— K- J 477
https://github.com/interplanwireless/IPCBox_circuitpython
Arduino HE¥ar o I va— K« 5475
https://github.com/interplanwireless/IPCBox_Arduino/

Circuit Python At : https://github.com/interplanwireless/circuitpython
uf2-samdx1 A.#: https://github.com/interplanwireless/uf2-samdx1
arduino A.#: https://github.com/interplanwireless/ArduinoCore-samd

Arduino R — K< %— % (arduino_board_index)
https://github.com/interplanwireless/arduino board index

UF2 Bootloader (¥ 7> o —F) https://github.com/interplanwireless/uf2-
samdx1/releases/download/v01.00/bootloader-ib_dual-
f50ab86.bin

Circuit Python A Firmware (¥ 7 > 12— K)
https://github.com/interplanwireless/circuitpython/releases/
download/v01.00/IB python fw0100.uf2
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8. 7T+ DHEYHKL

T T HIFERT VTR — LB (B RIS 5 EE R T,
T T FOELICeRY (Bl RERE ﬁm\7)/b%m@kﬁﬁ%am&ﬁ&)% N
OMERHD L, BENIZEOND, BB DR T T, @EEENELS 22150 £7,
T T TR EEOMIRORE T A R ENE L L, BEHERCREL T,
TA Y =T T FIETELEFMELTLLEE Y, TUoTFTBELDLIDITIRL HV £H A,
TrTFTORSIFFARETHREDET, BEEE2LEZTIWVERICARD LIIRY XA,

C TUTTEBE L VIEREUNADO L OEMEA LD 35 EEEIEEKIIR Y £,

- RBGOT T T O E B S A DT T &N,
WIE IR 2 T 2 T ORE (B IRRE, B 4 X, &, Sl L) CTHELE %
. G EEEEA AL L 9,

X15 WELTUTTDH

9. 4R

AR T a— RETNIEFET 2 ACHESWTNS 0SS #FHLTCWET, Y—Aa— KT
BRLTEBY, AFRCINOGDTA B RIS ERL, WA, WL TAHZnTEET,

A OSSDS A REE
BSD-Lib
Copyright (C) 2009-2012 ARM Limited. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

- Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

- Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

- Neither the name of ARM nor the names of its contributors may be used to endorse or promote

products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
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IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL COPYRIGHT HOLDERS AND
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

hidapi
Copyright (c) 2010, Alan Ott, Signal 11 Software All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of conditions and
the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the
distribution.

* Neither the name of Signal 11 Software nor the names of its contributors may be used to endorse

or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

ASF License
Copyright (c) 2016 Atmel Corporation. All rights reserved.

\asf license_start
\page License
Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
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following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the

distribution.

3. The name of Atmel may not be used to endorse or promote products derived from this software

without specific prior written permission.

4. This software may only be redistributed and used in connection with an Atmel microcontroller
product.

THIS SOFTWARE IS PROVIDED BY ATMEL "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT
ARE EXPRESSLY AND SPECIFICALLY DISCLAIMED. IN NO EVENT SHALL ATMEL BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

\asf_license_stop

SAM Software Package License
Copyright (c) 2011-2014, Atmel Corporation All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following condition is met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the

disclaimer below.

Atmel's name may not be used to endorse or promote products derived from this software without

specific prior written permission.

DISCLAIMER: THIS SOFTWARE IS PROVIDED BY ATMEL "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT
ARE DISCLAIMED. IN NO EVENT SHALL ATMEL BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
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NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

axTLS
Copyright (c) 2009, Steve Bennett All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer. Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution. Neither the name of the axTLS project nor the names of its contributors may be
used to endorse or promote products derived from this software without specific prior written

permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

berkeley-db-1.xx
Copyright (c) 1990, 1993, 1994
The Regents of the University of California. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this software must display the following
acknowledgement:

This product includes software developed by the University of California, Berkeley and its
contributors.

4. Neither the name of the University nor the names of its contributors may be used to endorse or
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libffi

libm

promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS “AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES:; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

libffi - Copyright (c) 1996-2014 Anthony Green, Red Hat, Inc and others. See source files for details.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the “*Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR
OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE,
ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

Copyright (C) 1993 by Sun Microsystems, Inc. All rights reserved.
Developed at SunPro, a Sun Microsystems, Inc. business.

Permission to use, copy, modify, and distribute this software is freely granted, provided that this notice

1s preserved.

littlefs

Copyright (c) 2017, Arm Limited. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:
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1. Redistributions of source code must retain the above copyright notice, this list of conditions and the

following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the
distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse

or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Nrfutil
Copyright (c) 2015, Nordic Semiconductor All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.

* Neither the name of Nordic Semiconductor ASA nor the names of its contributors may be used to

endorse or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
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FatFs

WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright (C) 2013,2018, ChaN, all right reserved.

FatFs module is an open source software. Redistribution and use of FatFs in source and binary forms,
with or without modification, are permitted provided that the following condition is met:

1. Redistributions of source code must retain the above copyright notice, this condition and the

following disclaimer.

This software is provided by the copyright holder and contributors "AS IS" and any warranties related
to this software are DISCLAIMED.
The copyright owner or contributors be NOT LIABLE for any damages caused by use of this software.

Adafruit-GFX-Library

rel.5

Copyright (c) 2012 Adafruit Industries. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

- Redistributions of source code must retain the above copyright notice, his list of conditions and the
following disclaimer.
- Redistributions in binary form must reproduce the above copyright notice, this list of conditions and

the following disclaimer in the documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright 2007-2009 Russ Cox. All Rights Reserved.
Copyright 2014 Paul Sokolovsky.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:
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* Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution.
* Neither the name of Google, Inc. nor the names of its contributors may be used to endorse or promote

products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

sdmme
Copyright (c) 2006 Uwe Stuehler <uwe@openbsd.org>
Adaptations to ESP-IDF Copyright (c) 2016-2018 Espressif Systems (Shanghai) PTE LTD

Permission to use, copy, modify, and distribute this software for any purpose with or without fee is
hereby granted, provided that the above copyright notice and this permission notice appear in all

copies.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES
WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY
SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR
IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

tinytest
Copyright 2009-2012 Nick Mathewson
Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the

distribution.
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3. The name of the author may not be used to endorse or promote products derived from this software
without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR “AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

SEGGER RTT

lwip

(c) 2014 - 2016 SEGGER Microcontroller GmbH All rights reserved.

SEGGER strongly recommends to not make any changes to or modify the source code of this software
in order to stay compatible with the RTT protocol and J-Link.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following condition is met:

o Redistributions of source code must retain the above copyright notice, this condition and the

following disclaimer.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL SEGGER Microcontroller BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES:; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 2001, 2002 Swedish Institute of Computer Science. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted

provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
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and the following disclaimer in the documentation and/or other materials provided with the
distribution.
3. The name of the author may not be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

uzlib
Copyright (c) 2003 by Joergen Ibsen / Jibz All Rights Reserved
http://www.ibsensoftware.com/

Copyright (c) 2014-2018 by Paul Sokolovsky

This software is provided 'as-is', without any express or implied warranty. In no event will the authors
be held liable for any damages arising from the use of this software.

Permission is granted to anyone to use this software for any purpose, including commercial

applications, and to alter it and redistribute it freely, subject to the following restrictions:
1. The origin of this software must not be misrepresented; you must not claim that you wrote the
original software. If you use this software in a product, an acknowledgment in the product

documentation would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and must not be misrepresented as being
the original software.

3. This notice may not be removed or altered from any source distribution.

python-semver
Copyright (c) 2013, Konstantine Rybnikov All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer. Redistributions in binary form must reproduce the above copyright notice, this
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HID

list of conditions and the following disclaimer in the documentation and/or other materials provided
with the distribution.

Neither the name of the {organization} nor the names of its contributors may be used to endorse or

promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS;
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF
ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Copyright (c) 2015, Arduino LLC
Original code (pre-library): Copyright (c) 2011, Peter Barrett

Permission to use, copy, modify, and/or distribute this software for any purpose with or without fee is
hereby granted, provided that the above copyright notice and this permission notice appear in all

copies.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL WARRANTIES
WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY
SPECIAL, DIRECT, INDIRECT, OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN
ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR
IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.
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