IM-100-EVB XA — k7w THA R
IM-100-EVB Start up guideline

Application note: AN202405_3-2_IM100EVB
silex technology, Inc.

S lex

technology




IM-100-EVB Start up guideline

silex

technology

Bk (Table of contents)

1 BBEEE (DESCHIPLION)  cooeeeeeeeceeeeeeeesesseesesesseesssessssssssssssssesssessssssssae s s sese s ssassssssssasesssessesessssssaesssssssnessssssanessssssaseses 3
11 FHZEODEBE (TEIMS)  errrrerrreeeeiisessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 3
2. IRIGHEEE (SELUP ENVIFONMENT) oot ssesssees s sssesssssessssessssssssassssssssssssessssssssssssssssssssssssssssenns 4
21 AEHEL (EQUIDMENT) oottt ssss st ssss s ssss s ss bbbt s s s s s sssees 4
22, WEYV T EIIT (SOWAIE) oot ssssss s ssssss s sssssssssssssssssssssssssssssssssssssssssssssssssssssnnes 4
23, TeraTerm EETE (TEra TEIM SELHNG) ..cvceeerveeeercrireriieerieriseesisesssseessssessssesssssssssesssssessssessssssssssessssssssssssssnsess 4
3. FWEFIAE (FWUPALE) oottt sss s ssssssssssss st s s s bbb s s s s ssnssssnes 5
31 BEEE (DESCHPLON) oottt ss s sssss st s s s s s s s s bbb bbb s b st 5
32, FAHFHOWEB R—IF#FIAL=-BE#HAHiE (Update by WEB interface of this product) ..........cceeeevemevenene 5
33, OTAZEBEALIEHAZE (UPGE DY OTA) oo seesses e esese s esessssssesesesseeesese e 10
4, HREITEETEFE (SEttiNGIEZION COUE) ovvimrrrirrriisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 13
41, BRIEE (DIAZIAM)  evereereeseeeesssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssessssssssssssossssns 13
42, FME (PrOCEAUIE) oot esses s ssse s s s s sss s s s sss s e s s e s s sssssssssssssssssssnsns 13
5 BAERERIVUYSTRIRAE (Testing Ethernet-Wireless bridge) .....cvovevvnneerevvennessssseseesssssesesssssesnns 14
51, WAEHHF (EQUIPMENL) oottt ssssess s ssssessssss st sssssssssssssssssssssssssssssssssssssssssssssssssssssnssses 14
5.2, BB T R D T e s R R bR bR ee 14
53, IRBEE (DIQZIAM)  coveevveeerriersisessisessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssasess 14
54, T (PrOCEAUIE) ooreereeereeereeieeieessesise s s sssesssse s ssse s sssse s sssse s s s sssse s ssssssssssasesssessssesssessanesss 15
6. AFER (ADDPENAIX) oveoreercireeeeee sttt s st s RS RssR RS RsRsRsS s 16
6.1.  HTTPH—/SH U FILAH ) Tk (HTTPserver sSample SCript) ...vceveeveeervenereesssessssnessssessssenssens 16
TBERIBEE ..........oovvvvrerssesesssssssssssssssssssssssssssssssssssssssss s st s 8888885888888 588 R RS RS 20

© silex technology, Inc. (2/20)



IM-100-EVB Start up guideline

silex

technology

1. #E (Description)

AEIL. IM-100-EVB(LARE. AE @) OEATICBTREBL TWEES 7 7—LD T T7 7 v 7IT—h BLU
AEFREICOVTDORYZaTILTY,

BREGTVYCE-ROFERAAEICEBLTH. BETAMDEBEAEICOVWTERHLTVET, TDMHMD
BRAEICOVTIE. BIERTEFIEES T C8RIZE0,

This manual describes the firmware update and region code setting that must be set before using IM-100-
EVB (hereinafter “this product”).

Regarding how to use Ethernet-Wireless bridge mode, this manual describes how to conduct a

communication test. For other usage, please refer to the separate demo procedure manual.

1.1. AGEDOEK (Terms)

FHZE (Term) =0k/5783 (Meaning/Description)
Fw Firmware
OTA Over-the-Air
PSK ERIHEF—
Pre shared key
SSID Service Set ID
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2. IRIBEHBE (Setup environment)

LITRTRERHEM. VI bz 7ICEAL TEE#HL T,

Describes the equipment and the software for whole process.

2.1. %EHM (Equipment)

44 (Equipment) FiRA/#&#tst (Description/Connect destination)
PC Ethernet. USB port. Wi-Fi
IM-100-EVB
USB Type-C Cable PC & ABFD CN4 [ZHEST
Connect to PC and CN4 of this product

2.2. HEY T x7 (Software)

V7 ko7 (Software) URL

CP210x VCP Driver https://jp.silabs.com/documents/public/software/CP210x_Windows_Drivers.zip

Tera Term https://github.com/TeraTermProject/teraterm/releases

2.3. TeraTerm &% (Tera Term setting)

AEMD COMR— b LD AT ARV REERTIBDICBERY T AT TTTY, TeraTerm [FUTFDHK
EIZ LT TSilicon Labs CP210x USB to UART Bridge (A& & PC Z3#HK: L /cRICEBIM I 5 COM R—
M) ZFVTLET L,

Tera Term is required to use AT command via COM port of this product. Set Tera Term as below and open

“Silicon Labs CP210x USB to UART Bridge” (COM port added when connecting this product).

2E (Setting) alue
ZE—F (Speed) 115200
7 —% (Data) 3 bit
/N T (Parity) none
2w 7Ew ~ (Stop bit) 1 bit

7 O—#liE (Flow control) none
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3. FWE#AZE (FW update)
3.1. HE (Description)

AE@ROD FW BH I AE@BOD WEB R—JZFAT 55EA8. AT XY RTHED HTTP F—/\H5 OTA
HAOVO—REZFTOAENDD £, FEOEBHNMEVRD (I, KBGO WEB RX—JDOFBEZHEL X
o WEBR—UZRBLICEFH T 3BEOFW ZBEFFICTY 7TO— R T2 CHABETT. LWINHD
FETEWEFLCHE. MOBEHFIRIIZF v FLTLILEE W,

FW update methods of this product are 2 types, which is using WEB interface of this product and OTA
downloading from an external HTTP server via AT command. If there is no special reason, we strongly
suggest using WEB interface of this product. It is possible to upload 3 types of the FW at the same time

when using WEB interface. If either method is chosen, please skip other update methods.

3.2. FEGEDO WEBR—JZFALIEFHAZE (Update by WEB interface of this product)
3.2.1. BH#R LAN#2H (Via Ethernet)

AIETIE, AERZ HTTP =N LT PCHOSER AN ZRBELTIW Z 7y 7O— R I 35EICDL
TEHLET. ARDD WEB R—V I TIHBEERRERICIFEMCA>TVEEA. AT OAVY RIZT/HAX
D= REEETO CETHDTEMEBRD ET, RBEOHETEHLIIEE. 3BEOMOBHFIBIFRFv
TLTLTEEL,

Describes how to upload FWs via Ethernet from the PC with using this product’s WEB server in this
subsection. WEB interface will not be available when this product is factory reset. It will be available when
the password has been set by AT command. If FW is updated by this section’s method, please skip other

method in chapter 3.

3.2.1.1. H%E#M (Equipment)

47 (Equipment) S BA/$EH 5%t (Description/Connect destination)
Ethernet Cable PC EARBF D CN8 [THEH:
Connect to PC and CN8 of this product

© silex technology, Inc. (5/20)
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3.2.1.2. RIER (Diagram)

I—Eth £ et—| CHME

PC ——USE-{CN4

IM-100-EVE

3.2.1.3. Fli& (Procedure)

1. BENICIE->TPC AR EEHR L. PCOBRIAN A VAT T —RCIP 7 RLAZHRELTLLEI L,

Connect the PC and this product following the diagram and assign IP address to Ethernet port of the
PC.
Ex. 192.168.0.1/255.255.255.0

2. AT OV RICTERBBICNRAT—REIPT7RLRAERELF T, NAT—RIZ IS XFEFTOEKFETT,

Set password and IP address by AT command. The password must be up to 15 alphanumeric

characters.

ATNPASSWD=YOURPASSWORD
ATNSET=192.168.0.2,255.255.255.0,192.168.0.1
AT&W

3. PCOWEBT7ZUH®DURLN—IC. RBURICKELILIPTRLRAZASIL. FOEILET, ZDEE
BasicSREEN KD 5MNB DT, I—H% fadminl ERELTENRT—RTOTA > LTLEET L,

Enter the IP address of this product in the URL bar of the PC’s WEB browser. At this time, a basic

authentication will be required, so please login with the password and “admin” as user name.
4, TEDOELODBR—IDPRTFINET,

Displays as the below content.

© silex technology, Inc. (6/20)
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[mport config file

select config file | Choose File | No file chosen | Upload |
|; xport config file

Download |

|;eset factory default

Reset factory default |

|l Jpdate firmware image

Application | Choose File | No file chosen
Wi-Fi Firmware | Choose File | No file chosen
BLE Firmware | Choose File | No file chosen

| Upload |
|s£lex technology, Inc.

5. Update firmware image D& RZ>ZENENT ) I LT, ZHETD W 77 ML ZBRLET, &
BT 2 FW ICBEL Tldk. FW 7 71 )LD Readme B L T 2L,

Click each button in Update firmware image and choose FW file. Please refer the readme file of the FW

file to check the FW correspondence to each section.
6. FER#E. Upload RE > I Uw o5, FWD T v FO— R EHFESZITVET,
Click Upload button and then starts the FW uploading and reboot.

7. BEFHR. COMAR—-MIBHFRON-2 3 VEERNFTRIN. N=2 3 VIERHN—HT 5 = HEEL
TLREE Ve UMTFDELSBRRICHED X,

The version information will be displayed as below in COM port and please check if the version

information is matched after reboot.

IM-100-EVB UART-SXAT
Firmware version : 1.0.0
WLAN Target version : rw610w-V2, IMU, FP99, 18.99.6.p5, PVE_FIX 1

BLE Target version : 18.25.2.p55.4

. ___________________________________________________________________________________________________________________________________________|
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3.2.2. ##R LAN £/ (Via Wireless LAN)

AIETIF. AEL%Z AP E— FTHESE. PCHSERE LANBRTIW 27y JO— R 55AICEALT
SE L F T ARMD WEB R—JIETIBHEARRERICIFBMICHE > TWERE A AT XY RICT/NRT
—RBREZTS T TEMEAED T, KBOHFETEHLILHE. 3SEOMOEHRFIBIEIZF v
LTS L,

Describes how to upload FWs via Wireless LAN from the PC with using this product’s WEB server in this
subsection. WEB interface will not be available when this product is factory reset. It will be available when
the password has been set by AT command. If FW is updated by this section’s method, please skip other

method in chapter 3.

3.2.2.1. HEHM (Equipment)

44 (Equipment) EiBA/#& Kt (Description/Connect destination)
TUTF KBGO T > T FHR— MR
Antenna Connect to an antenna port of this product

3.2.2.2. RIER (Diagram)

IM-100-EVE
PC ——USE-CN4

j j Anfenna -~
WiFi
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3.2.2.3. FE (Procedure)

1. ATONYRTABBICNRT—RIIPT7RLR SSDEFRELEF T, NRT—RIFIEXNFEFTOR
HFTY,

Set password, IP address and SSID by AT command. The password must be up to 15 alphanumeric

characters.

ATNPASSWD=YOURPASSWORD
ATNSET=192.168.0.2,255.255.255.0,192.168.0.1
ATWAP=im-100-ap-test

AT&W

2. ICESESSID #5%E L. L T<iET
Set the above SSID to PC’s wireless interface and connect to AP.
3. PCOEMRIAN A VAT —RICIP7RLAZRELTLIES

Set IP address to PC’s wireless interface.

Ex. 192.168.0.1/255.255.255.0

4. PCOWEB T7ZUHDURLN—IC AEBICRELIZIP 7 RLRZAD L. 7OEZXLET, ZOE.
Basic BRALAKH 5N B DT I—H4 fadming ERELA/NRT—RTOT AV LTLIET W MU
DFIEISERR LAN R TOFIBEFEETT

Enter the IP address of this product to the URL bar of the WEB browser. At this time, a basic
authentication will be required, so please login with the password and “admin” as user name.

Hereinafter the procedure is the same as Ethernet procedure.

© silex technology, Inc. (9/20)
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3.3. OTAZERALEE#HAZE (Update by OTA)

RETIE. AEBDAP ZRALTIW 24T >O0—-RFI23HACELTERHLEI, 6.10T>FILITU
ThE W EE—T L7 bUICERBL TEITL TSV, REBOAHETEFHLILIBE. 3BEOMOEH
FIEIFZF vy FLTLIEEL,

BRI HTTP H—NZBE T %155 1E. Content-Range ICHS L7 HTTP H—NZMEREL TS L,

Describes how to download FW via an external AP in this section. Please execute 6.1 sample script in the
same directory with the FW. If FW is updated by this section’s method, please skip other method in chapter
3.

If the other HTTP server is required, please prepare the server which supports Content-Range.

3.3.1. &%E##tt (Equipment)

44 (Equipment) EiBA/#& Kt (Description/Connect destination)
TUTF KBGO T > T FHR— MR

Antenna Connect to an antenna port

TOERRA>~ (AP) pifiE] PC & Ethernet THE#:

Access Point (AP) Connect to a companion PC by Ethernet

A PC HTTP #—/N\%Z %1793 PC

Companion PC IThe PC running HTTP server

3.3.2. HEY T +IxT (Software)

V7 ko x7 (Software) |URL
Python 3.x HTTP #—N%ZXE{TT3 PCICT VR =L

Install on the PC running HTTP server

https://www.python.org/downloads/windows

© silex technology, Inc. (10/20)
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3.3.3. IRIEE (Diagram)

IM-100-EVE
PC — USB{CMN4
H Antenna
i‘}’ WiFi
Shiiai —Ethernet—— AP
PC

3.3.4. Fl& (Procedure)

1. WAPCOIPT7RLRAZHRELET,

Set IP address on a companion PC.
Ex. 192.168.0.10/255.255.255.0

2. HITP H—NZxm PC TEEHL FJ,
Run HTTP server on a companion PC.
3. AP 7z SSID:im-100-test. 538/ =: Open TEEEN L F 9,
Bring up AP with SSID: im-100-test and Authentication method: Open.
4. ATONYRTARBRIZSSD EIP7RLRZEREL T,
Set SSID and IP address to this product by AT command.
ATNSET=192.168.0.2,255.255.255.0,192.168.0.10

ATWA=im-100-test
AT&W

5 EMETR. 0K OIENHDEY. [ERROR) BENHBHE. REMBHEL VD EBREEL TSV,

If this product successfully connects to the AP, it will respond “OK”. If it responds “ERROR”, please check

the setting value.

© silex technology, Inc. (11/20)
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6. AT OV RTPINgIlL2EBRERZTVET,

Check the connection by Ping AT command.
ATNPING=192.168.0.10

7. AT OX > RTApplicationFW D OTA 7w 77— b ERIBLE T E 51BN FWD T 71 JL/IXZA T,
AOVA—RTTHE 77N TFARIET7AINBHRREINE T, EFT & BENICHESHL X
ERS
Start OTA upgrade an application FW. The second argument is FW file path. If the downloading is done,

this product will responds the file size and the file name. After upgrading, it will reboot automatically.
ATOTAUPGRADE=192.168.0.10,/im-100.bin,0,0

8 ATONYRTWI-FIFWD OTA7 v T — bzl ET. S5O FW DT 71 IILINZXTY, 47
YO—RTETHER T7ANTAIET7AILBDERRENE T, EFfm 7. BBNICEREHL £9.
Start OTA upgrade a Wi-Fi FW. The second argument is FW file path. If the downloading is done, this

product will responds the file size and the file name. After upgrading, it will reboot automatically.
ATWA=im-100-test
ATOTAUPGRADE=192.168.0.10, /wififw.bin, 0,1

9. ATOXYRTBLEFW®D OTA7 Y 7T —h 2Rl &d. BFEDNFW DT 71 ILETT, XU >0
—RETR 77U XET7AINNIADNKRRINE T, BT TR BFNICHBEFLET,

Start OTA upgrade a BLE FW. The second argument is FW file name. If the downloading is done, this

product will responds the file size and the file path. After upgrading, it will reboot automatically.
ATWA=im-100-test
ATOTAUPGRADE=192.168.0.10, /blefw.bin, 0,2

10. FBiEcEE. COM R— MIEFMBON—Y 3 VIFERMNKRTIN. N—=U 3 VIERN—HT 5 e zhERL
TLIEE Ve UMTFDOKSBERRICHED £T,
The version information will be displayed as below in COM port and please check if the version

information is matched after reboot.
IM-100-EVB UART-SXAT
Firmware version : 1.0.0

WLAN Target version : rw6l@w-V2, IMU, FP99, 18.99.6.p5, PVE_FIX 1
BLE Target version : 18.25.2.p55.4

© silex technology, Inc. (12/20)
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4, fTRAIIEHRESZE (Setting region code)

AETIARBOEMITREZTOHAICEAL TREL 9, BEk. AEROARITREIF US &8 >T
WET, CHIRDOEICEDLE THIREL TSV, EUMBETIE IDE) Z&REL TLIZEE L,

Describes how to set a region code in this chapter. The region code is set US at the factory shipment. Please

be sure to set the region code according to the country. “DE” represents EU countries.

4.1. IRFEE (Diagram)

IM-100-EVE
FC ——USB-{CN4

4.2. FIE (Procedure)

Set a region code by AT command. Available region codes are “US”, “CA”, “JP”, “DE” and “GB”.
ATWREG=JP

2. RERFL. BEFLET,

Store the setting and reboot.
AT&W
ATZ

3. BE®R. dRIREZHESRL. RELLEI-RFC—HL VWS e ZHERBL £ Y,

Check if the region code is matched.
ATWREG?

© silex technology, Inc. (13/20)
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5. BiRE{I Uy T X MAE (Testing Ethernet-Wireless bridge)

AETIF. AEBEREALTPCETO ping 8L W iperf3 ZBVWBET X MDAAICEAL TEEE L £
ER

Describes how to perform the communication test using ping and iperf3 between PCs via this product.

5.1. ®EHM (Equipment)

41 (Equipment) FiRA/#&#tst (Description/Connect destination)
Ethernet Cable PC & ABGHOD CN8 |ZHEHT

Connect to PC and CN8 of this product
TOHRRA T (AP) pifE) PC & Ethernet THERT
IAccess Point (AP) Connect to a companion PC by Ethernet
pfiE) PC iperf3 4 —/\%& %2179 % PC
Companion PC The PC running iperf3 server

52, ¥BYI7+0zx7

V7 b7 (Software)  |URL
iperf3 M PCICM >R =)L

Install on each PC

https://iperf.fr/iperf-download.php

5.3. IRIER (Diagram)

I—Eth ermn et—| CNB

IM-100-EVE
PC — USE{CN4
|| Antenna
t\:? WiFi
sl —Ethernet— AP
PC

© silex technology, Inc. (14/20)
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5.4. FIlE (Procedure)

RIEBENICIE>TPC EAHBZE L. PCERME PC DB LAN A > RZT T —RIZIPT7 RLRAZHRE
LTLEE L,

Connect the PC and this product following the diagram and assign IP addresses to Ethernet port of
each PC.

AP 7% SSID:im-100-test. ZREFAT: WPA2-Personal. ERIHBF—: 12345678 THRENL £, (Bt
BF—I3EREDONFHITT,)

Bring up AP with SSID: im-100-test, Authentication method: WPA2-Personal and PSK: 12345678. PSK is
vary.

AT IR Y R TAEBICSSID ZHEL £,

Set SSID to this product by AT command.

ATWAWPA=im-100-test,2,1,1,12345678

EHie TR TOK) DISENH D &9 TERRORI BN D 2HE. REMENHELWHZEESEL TS
2L

If this product successfully connects to the AP, it will respond “OK”. If it responds “ERROR”, please check
the setting value.

PC h'53E PC ICXF L Ty Ping OY Y R CEBREREZ1T > T{EE L,

Check the connection between PC and companion PC by Ping command.

|ping <Companion PC’s IP address>

Xf1E PC IC T iperf3 —N\%EEE L T T L,

Bring up iperf3 server on companion PC.

|iperf3.exe -s

PCH 5. iperf3 TBEZRMIEL T ZT L,

Initiate iperf3 client from PC.

|iperf3.exe -c <Companion PC’s IP address> -t 60

© silex technology, Inc. (15/20)
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6. fd#& (Appendix)

6.1. HTTP H—N\H>FILXI U F b+ (HTTP server sample script)

import os
import re

import argparse

import http.server

from http.server import SimpleHTTPRequestHandler, HTTPServer

def copy byte range(infile, outfile, start=None, stop=None, bufsize=16*1024):
""'Like shutil.copyfileobj, but only copy a range of the streams.

Both start and stop are inclusive.

if start is not None: infile.seek(start)

while 1:
to_read = min(bufsize, stop + 1 - infile.tell() if stop!=None else
bufsize)
buf = infile.read(to_read)
if not buf:
break

outfile.write(buf)

BYTE_RANGE_RE = re.compile(r'bytes=(¥d+)-(¥d+)?$")
def parse_byte range(byte_range):

"' 'Returns the two numbers in 'bytes=123-456' or throws ValueError.

The last number or both numbers may be None.
if byte_range.strip() == '':

return None, None

m = BYTE_RANGE_RE.match(byte_range)

. ___________________________________________________________________________________________________________________________________________|
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if not m:

raise ValueError('Invalid byte range %s' % byte_range)

first, last = [x and int(x) for x in m.groups()]
if last and last < first:
raise ValueError('Invalid byte range %s' % byte_range)

return first, last

class RangeRequestHandler(SimpleHTTPRequestHandler):
"""Adds support for HTTP 'Range’' requests to SimpleHTTPRequestHandler

The approach is to:
- Override send_head to look for 'Range' and respond appropriately.

- Override copyfile to only transmit a range when requested.

protocol_version = 'HTTP/1.1'

def send_head(self):
if 'Range' not in self.headers:
self.range = None
return SimpleHTTPRequestHandler.send_head(self)
try:
self.range = parse_byte_range(self.headers['Range’'])
except ValueError as e:
self.send_error(400, 'Invalid byte range')
return None

first, last = self.range

# Mirroring SimpleHTTPServer.py here
path = self.translate_path(self.path)
f = None

ctype = self.guess_type(path)

try:

f = open(path, 'rb")

© silex technology, Inc. (17/20)
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except IOError:
self.send_error(404, 'File not found')

return None

fs = os.fstat(f.fileno())
file _len = fs[6]
if first >= file_len:
self.send_error(416, 'Requested Range Not Satisfiable')

return None

self.send_response(206)
self.send_header('Content-type’, ctype)
self.send_header('Accept-Ranges', 'bytes')

if last is None or last >= file_len:
last = file_len - 1

response_length = last - first + 1

self.send_header('Content-Range’,

'bytes %s-%s/%s' % (first, last, file_len))
self.send_header('Content-Length', str(response_length))
self.send_header('Last-Modified', self.date_time_string(fs.st_mtime))
self.end_headers()

return f

def copyfile(self, source, outputfile):
if not self.range:

return SimpleHTTPRequestHandler.copyfile(self, source, outputfile)

# SimpleHTTPRequestHandler uses shutil.copyfileobj, which doesn't let
# you stop the copying before the end of the file.
start, stop = self.range # set in send_head()

copy_byte_range(source, outputfile, start, stop)

parser = argparse.ArgumentParser()

© silex technology, Inc. (18/20)
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parser.add_argument('port', action='store’,

default=80, type=int,

nargs='?"', help='Specify alternate port [default: 80]')
args = parser.parse_args()

print("Using port", args.port)

httpd = HTTPServer(('', args.port), RangeRequestHandler)

httpd.serve_forever()

© silex technology, Inc. (19/20)
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