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ARE(IZ IM-100 ICDWTCERFAT 2HD T,
ETIVG/N—RTDTT7N—=> 3 VRS (HVIN) & NM-100] T9Y,
This document describes about IM-100.

Model name/Hardware Version Identification Number (HVIN) of this module is “IM-100".

1. BYIEE Product information

IM-100 (&, NXP ft RW610 Z##F L 7. 2.4GHz/5GHz Dual Band IEEE 802.11 a/b/g/n/ac/ax & & T
Bluetooth LE 5.3 {Z3tI6 L 7 {EEEEH MCU REZ 2 —J)L T,

IM-100 |& 260MHz #EMCU & 1.2MB DA > F v F SRAM DH T2 X7 LB LTWVWE T,

IM-100 (&, MAC/BBP/RF/RF 7AY b I Y RRUEEEIR/Z Oy IR ONEBEEZNE L TWE
o FIEALT > TFTEEDA VR —T A RELTMHF-l ORI RZE LV RF /Ny RZEBATVE
ER

The IM-100 with NXP RW610 is a wireless module, low-power Wireless MCU with an integrated MCU and 2.4GHz/5GHz
Dual Band IEEE 802.11 a/b/g/n/ac/ax and Bluetooth LE 5.3 radios.

The IM-100 includes a 260MHz MCU with 1.2 MB on-chip SRAM.

The IM-100 highly integrates MAC, Base band, RF, RF front end and peripheral circuitry like power unit, reference

clock, etc. And it has a MHF-I connector and a RF PAD as connection interface for an add-on antenna.

458 Features

B MCUSBELVIYZXTFTLXE!D MCUand system memory
MCU 260MHz Arm Cortex-M33 with TrustZone-M
1.2MB SRAM, 256kB on-chip ROM
QuadSPIIC& > THAEB T T v aB KU 128MB F THLASREIAEZ S EB SRAM (Z3E#t ] BE
Connects to external flash and external PSRAM up to 128MB

© silex technology, Inc.
(3/31)



silex

technology

B JRATFLA>R—T 1A X System interfaces and connectivity
4D FlexComm 1 > 2 —7T T4 X, REZEICELD USART. SPIL 12C 12S #HR—h
SDIO 3.0 device
OTG ¥ High-Speed USB2.0 KX M RUTNA XY bO—F—
IEEE 1588 #E#L RMII/Ethernet ¥ > &2 —7 =4 X7 /\w 7 B JTAG
Up to four configurable universal serial interface modules (FlexComm interfaces).
Configurable as UART/SPI/12C/I1S2.
High Speed USB 2.0 Host/Device On-The-Go (OTG) with integrated PHY

Compliant with IEEE 1588 RMII/Fast Ethernet interface
JTAG for debugging

m Wi-Fi6(802.11ax)
IEEE802.11a/b/g/n/ac/ax (2.4 GHz, 5 GHz)
18U —L4
F v LI 20MHz

1 spatial data stream system (1T1R)

20MHz channel operation

B Bluetooth LE5.3
Bluetooth Low Energy 5.3
Bluetooth 4.0,4.1,4.2,5.0,5.1,5.2 A H#
Bluetooth LE 2Mbps & & UM REEREE(S (125 / 500kbps)*tit:
Bluetooth 4.0, 4.1,4.2,5.0, 5.1, 5.2Backward-compatible
Bluetooth LE 2Mbps high speed mode and Long Range operation (125 / 500kbps)

m N RoHS #84 2011/65/EU , (EU) 2015/863 ZEHL
Compliant with the EU’s RoHS directive 2011/65/EU and (EU) 2015/863
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2. BE#E#R Board specifications

2.1, —fi&ft#k General specifications

ESD resistance

Antenna connector

Items Specifications Units Remarks
KRR RR—RAOESAT | 108-pin Land Grid Array
Connection with the host board | E1&ElX A 7215175 Direct solder
TUTFFR—~ MHF1 connectorx 1 IM-100(MHF)
pcs
Antenna port RF PAD x 1 IM-100(PAD)
T T FR— M 50 o NFME Nominal value
Antenna port characteristics (2.4-2.5GHz, 5.18-5.85GHz)
BilA>R2—TxA4R
= — §4 B See §4
Peripheral interface
. I[EEE802.11-2020
wmigES AR IEEE802.11a/b/g/n/ac/ax —
I[EEE802.11ax-2021
RF interface Bluetooth 5.3 LE -
ey 15 IM-100(MHF)
) g
Weight IM-100(PAD)
3£ WxHxD
’ 17.0x 18.0x 2.65 mm
Dimensions §6 BHR See §6
MTTF 90,000 h Min.
7T+ ARy ZER O Max.
Antenna connector 10 Times | |-PEX 90224-001 {$ s
Desorption number of times Use I-PEX 90224-001
1) 7 O—[El%k
2 Time | Max.
Reflow number of times
ESD figtE ToTrEY
+/-2000 Vv §10 &R See §10
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2.2. |IBEMH Environmental specifications

Specifications ‘
Items : Units Remarks
Min. | Typ. | Max.
EFEEE "NoTEL
FERE 40 . +85 oC Ambient temperature "NOTE?
Operating temperature R EIRE EENINEF
After assembled with powered
EEETCL
EEEE . 0 No condensing
Operating humidity 15 95 | %RH HEREBEIREEENINE
After assembled with powered
RIFRE a0 | = i | o¢ | EEBRBEmEMSS
Assembled storage temperature After assembled with no-powered
BEmS_C
N===4 .
Rz y 10 | = | 95 |oRH | hpeerdenne
Assembled storage humidity REREIRE E NN
After assembled with no-powered
(s WEIEE, BAERIE MSLICHE S, NOTE2
Stoila/me1 im erature > N 35 c Packaged.
& P Apply MSL after unpackaged. NOTE2
EEREE
RELE 0 No condensing
Storage temperature 20 60 | %RH W, FEEIE MSLICTED,
Packaged. Apply MSL after unpackaged.
. s A1 \ k=
Moisture Sensitivity Level MOFLNCONT Lz’t—F“fE%
(MSL) 3 - See below standard for handlmg
IPC/JEDEC J-STD-033 "NOTE2
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NOTE1

BLRICERSNZHmDT — ZRE (REEARE)ZBX BV o

The case temperature (Tc), however, must not exceed below value.

@ 95 (TBD) C

NOTE2

MmeEEL L TRIE (BHHAER 1 FE)RET SBEOMERMGTY, FS1/N\YIKRH
HINEDOHZE. CORFT TR ANy TRDEED 10%RH KismICRIENE T B
Ny ORDEED 10%RH U L& >Teh S h o, RERBICEDL 5. §10I(
TNEEERTY— b TIHSRCRTEV. RESRHE 1 FUEEBRCEERICRESRMZIEB
ZICRIREENE o 1B B BUERIISERERT Y — b ORERNY /\ >V S FENME OS2 K
TR ZHRWLET,

This is condition to keep the product in the warehouse for long term (1 year after shipping from silex).
In case of unpacked of the dry pack, humidity of inside shall be keep less than 10%RH. To know
whether humidity in the dry pack is exceed 10%RH or not, please check out the humidity indication

card (HIC). After 1 year from shipping or in case it might be exceeded this condition due to

transportation, checking HIC or checking solderability before production is strongly recommended.

NOTE3

RN —F > J %M Recommended baking conditions
EMrEIR Board only : 125°C+10/-0°C 24 hours
1) — )LAREE with reel : 40°C+5/-0°C =5%RH 13 days

RS\ T REE JEDEC J-STD-033 DEERUWVEMH T T=30"C/60%RH TO 7 O7 XA L
M 168 K Z B R ICmEN—F VI DU ETT, PNy IRAHRKTO, EEXRRY
— bHY10%RH U LD BICEB L TULWBIBER—F VIHMETY,

In case =30%C/60%RH with handling rule of JEDEC J-STD-033 and floor time is exceeded 168hrs,

baking must be necessary. Even before unpacking the dry pack, baking must be necessary if color of

HIC is changed to color of 10%RH or more.
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2.3. EKMIEAR Electrical specifications

IR ATEM Absolute Maximum Ratings

Specifications

Items : Units | Remarks
Min. | Typ. Max.
FEIREE Main power supply
- — +3.96 Vv
VDD33
|0 EIREE 10 power supply voltage
- — +3.96 Vv
VIO_1,VIO_2,VIO_SD
HEWBNERM Recommended Operating Conditions
FEEIR Main power supply
Specifications
Items Units Remarks
Typ.
EEIREE Main power supply
+3.30 Vv
VDD33
10 &BJR 10 power supply
Specifications Units Remarks
[tems :
Min.
IO EIREE 10 power supply voltage +3.3V FfE
+3.30 Vv
VIO_1,VIO_2,VIO_SD +3.3V operation
10 ETIREE 10 power supply voltage +1.8V EH1E
+1.80 Vv
VIO_1,VIO_2,VIO_SD +1.8V operation
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2.4, HBE MR Current consumption specifications

the test tool.

VDD33 .
Mode Unit
Typ. Max.
2.4GHz WLAN transmit mode + BLE idle mode
11b / TMbps 240 260 mA
11g / 6Mbps 240 260 mA
11n HT20, 11ax HE20 / MCSO 230 250 mA
5GHz WLAN transmit mode + BLE idle mode
11a / 6Mbps 370 400 mA
11n HT20, 11ac VHT20, 11ax HE20 / MCSO 370 400 mA
BLE transmit mode + WLAN idle mode
BLE / TMbps 100 120 mA
BLE / 2Mbps 100 120 mA
BLR/S =28 100 120 mA
BLR/S =2 100 120 mA
2.4GHz WLAN receive idle mode + BLE receive idle mode
All mode 80 | 100 mA
5GHz WLAN receive idle mode + BLE receive idle mode
All mode 100 | 110 mA
Typ.: TR MY — )L OEFXE/ZERICE T 2 FEERDOEER/NS D E DFHE,

Average value of unevenness of average current per unit with continuous transmit/receive mode of

Current consumption values are with MCU in active state

NOTE1
Max.. 7Z ;Y — )L DEFEE/ZERICH T2 E— I EROEER/NZ D EDRKAIE,
Maximum value of unevenness of peak current per unit with continuous transmit/receive mode of the
test tool.

NOTEZ HEEMEIEMCU 77T+ T,

© silex technology, Inc.
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2.5. #E4R LAN —fi& 8k Wireless LAN general specifications

Items Specifications Units | Remarks
ﬁﬁtji;ol: e V7 U T7ICKDERRE Set by software — NOTE1
BI{ERIRE Band Modes Min Max
Operating frequencies 2.4GHz | 11b 20MHz 2412 2472 MHz

11g/n/ax 20MHz 2412 2472 MHz
5GHz 11la/n/ac/ax 20MHz 5180 5825 MHz
B R ER 2.4GHz | 11b/g/n/ax 5 MHz
Frequency steps 5GHz 1la/n/ac/ax 20 MHz
T—2L—hk 11b 1,2,5.5L,5.55,11L,11S Mbps
Data rates 1la/g | 6,9,12,18,24,36,48,54 Mbps
11n MCS 0,1,2,3,4,5,6,7 —
llac/ax | MCS0,1,2,3,4,5,6,7,8,9 -
ZHE 11b DSSS(DBPSK,DQPSK,CCK) -
Modulation types 1la/g/n | OFDM(BPSK,QPSK,16QAM,64QAM) —
1lac/ax | OFDM(BPSK,QPSK,16Q0AM,64QAM,256QAM) | —
g5t RC4 128 bits
Encryptions AES 128 bits

NOTE1

[E /g O — R IC DUV T About Country/Region code
TP a-I)LICIEFT 7 4L FTE/MIEO— R & LT O0x0000 AEHIMNTUVET,
EZ2a-)LoO—REHCRSANICEDERDODA—RICEZTHRIA TIHERLLIETL,

0x0000 is programed into the memory of the module as the default value. This code is assumed to be

changed to the other code by driver when the module is loaded.

© silex technology, Inc.
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FIFAAEEF ¥ =JLYU X bk Available channel list

2.4GHz

Channel EU/UK

1 2412 20 Yes Yes Yes
2 2417 20 Yes Yes Yes
3 2422 20 Yes Yes Yes
4 2427 20 Yes Yes Yes
5 2432 20 Yes Yes Yes
6 2437 20 Yes Yes Yes
7 2442 20 Yes Yes Yes
8 2447 20 Yes Yes Yes
9 2452 20 Yes Yes Yes
10 2457 20 Yes Yes Yes
11 2462 20 Yes Yes Yes
12 2467 20 No Yes Yes
13 2472 20 No Yes Yes

© silex technology, Inc.
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5GHz

Channel

36 5180 20 Yes Yes Yes Yes Yes
40 5200 20 Yes Yes Yes Yes Yes
44 5220 20 Yes Yes Yes Yes Yes
48 5240 20 Yes Yes Yes Yes Yes
52 5260 20 Yes Yes Yes Yes Yes
56 5280 20 Yes Yes Yes Yes Yes
60 5300 20 Yes Yes Yes Yes Yes
64 5320 20 Yes Yes Yes Yes Yes
100 5500 20 Yes Yes Yes Yes Yes
104 5520 20 Yes Yes Yes Yes Yes
108 5540 20 Yes Yes Yes Yes Yes
112 5560 20 Yes Yes Yes Yes Yes
116 5580 20 Yes Yes Yes Yes Yes
120 5600 20 Yes No Yes Yes Yes
124 5620 20 Yes No Yes Yes Yes
128 5640 20 Yes No Yes Yes Yes
132 5660 20 Yes Yes Yes Yes Yes
136 5680 20 Yes Yes Yes Yes Yes
140 5700 20 Yes Yes Yes Yes Yes
144 5720 20 Yes Yes No Yes Yes
149 5745 20 Yes Yes Yes Yes No
153 5765 20 Yes Yes Yes Yes No
157 5785 20 Yes Yes Yes Yes No
161 5805 20 Yes Yes Yes Yes No
165 5825 20 Yes Yes Yes Yes No
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2.6. AR LAN S8R Wireless LAN receiver specifications

2.4GHz EIE:RE Operating temperature -40°C ~ +85°C

Specifications

Items Units | Remarks
Modes Min. | Typ. Max.
RNZERE 11b 1Mbps — -87.0 | -76.0 dBm | FER<8%
Receiver minimum 2Mbps - -87.0 | -76.0 | dBm
Sensitivity 5.5Mbps — -87.0 | -76.0 dBm
11Mbps — -87.0 | -76.0 | dBm
1l1g 6Mbps — -90.0 | -82.0 dBm | PER<10%
9Mbps — -88.0 | -81.0 dBm
12Mbps — -87.0 | -79.0 dBm
18Mbps — -85.0 | -77.0 | dBm
24Mbps — | -82.0 | -740 | dBm
36Mbps — -78.0 | -70.0 dBm
48Mbps — -74.0 | -66.0 dBm
54Mbps — -72.0 | -65.0 | dBm
11n/ax MCSO — -86.0 | -82.0 dBm
MCS1 — -86.0 | -79.0 dBm
MCS2 — -83.0 | -77.0 dBm
MCS3 — -80.0 | -74.0 dBm
MCS4 — -77.0 | -70.0 dBm
MCS5 — -72.0 | -66.0 dBm
MCS6 — -71.0 | -65.0 dBm
MCS7 — -69.0 | -64.0 dBm
1lax MCS8 — -64.0 | -59.0 dBm
MCS9 — -63.0 | -57.0 dBm
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5GHz #1E:RE Operating temperature -40°C ~ +85°C

Specifications

Items Units | Remarks
Modes Min. Typ. Max.

RNZERE 1lla 6Mbps — -89.0 -82.0 dBm | PER<10%
Receiver minimum 9Mbps - -88.0 | -81.0 | dBm
Sensitivity 12Mbps - -85.0 | -79.0 | dBm
18Mbps — -83.0 | -77.0 | dBm
24Mbps — -80.0 -74.0 dBm
36Mbps — -77.0 | -70.0 | dBm
48Mbps — -73.0 -66.0 dBm
54Mbps — -71.0 | -65.0 | dBm
1l1ln/ac/ax MCS0 — -88.0 -82.0 dBm
MCS1 — -85.0 -79.0 dBm
MCS2 — -83.0 -77.0 dBm
MCS3 — -79.0 -74.0 dBm
MCS4 — -76.0 -70.0 dBm
MCS5 — -72.0 -66.0 dBm
MCS6 — -70.0 -65.0 dBm
MCS7 — -68.0 -64.0 dBm
llac/ax MCS8 — -65.0 -59.0 dBm
1lax MCS9 — -62.0 -57.0 dBm
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2.7. Bluetooth —f&ft#k Bluetooth general specifications

Items Specifications Units Remarks
78
* Bluetooth LE 5.3 —
Core specification
EN{ERIREL Mode Min Max
Operating Frequency range | LE/2LE/LR 2402 2480 MHz
ENE G
AR LE/2LE/LR 2 MHz | Ch.0-Ch.39
Frequency step
T—R2L—hk LE 1 Mbps
Data rates 2LE 2
LR S=8 125 kbps
LRS=2 500
W\EES‘?U
i LE/2LE/LR GFSK —
Modulation types

© silex technology, Inc.
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2.8. Bluetooth X f§f#k Bluetooth transmitter specifications

ENE;RE Operating temperature +25°C

Specifications ‘
Items : Units | Remarks
Standards Min. | Typ. | Max.

RAXEE
= Allmodes | Ch.0-Ch39 | 0.0 | +3.0 | +6.0 | dBm

Maximum TX power

EEND—DORFEDE Transmit power uncertainty

EERE Operating temperature -40°C ~ +85°C

Specifications
Items ) Units | Remarks
Modes Min. | Typ. | Max.

BERRFEMHICE S

EENT —DOFREHTE

Power uncertainty due to All modes 20 _ 20 dB

environmental conditions

XORE. BIRFM

Temperature, Power supply
BBEBIEE Frequency accuracy
B)YERE Operating temperature -40°C ~ +85°C
Specifications ‘
Items : Units | Remarks
Standards Min. | Typ. | Max.

FIDEIREBEE

Center frequency All modes -20 - +20 | ppm

accuracy

© silex technology, Inc.
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2.9. Bluetooth 2f5ft#% Bluetooth receiver specifications

B{ERE Operating temperature -40°C ~ +85°C

Specifications
[tems Units Remarks
Standards Data rate Min. Typ. Max.
RINZERE LE 1Mbps — -96.0 | -70.0 | dBm | PER<30%
Receiver 2LE 2Mbps - -96.0 -70.0 | dBm
Minimum LR S=8 125kbps — -100.4 -70.0 dBm
Sensitivity LR S=2 500kbps — | -100.0 | -70.0 | dBm

© silex technology, Inc.
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3. BEHME Standards compliance

3.1. R —E Standards list

<&
<&
<

&ERHE Law regulation compliance

Bluetooth 5.3 LE (DID : TBD)

BAZRZE (MIC)

SFRRFRAIZS 2 I8ES 15 85195 (2.4GHz WLAN, Bluetooth)

SFERFRBIZE 2 1B 15 5519 5?M 3 (W52/W53/W56 WLAN without DFS master)
Article2 paragraphl item (19) (2.4GHz WLAN, Bluetooth)

Article2 paragraphl item (19)-3 (W52/W53/W56 WLAN without DFS master)
Sesr &= Certification number: 003-230334

FCC Part15

Subpart C (2.4GHz WLAN, Bluetooth)

Subpart E (U-NII-1/2A/2C/3 WLAN without DFS master)
ID: N6C-IM100

ISED

RSS-247 (2.4GHz WLAN, Bluetooth)

RSS-247 (U-NII-1/2A/2C/3 WLAN without DFS master)
ID: 4908A-IM100

ETSI

ETSI EN 300 328 (2.4GHz WLAN, Bluetooth.)

ETSI EN 301 893 (5GHz WLAN without DFS master)
ETSI EN 300 440 (5.8GHz WLAN)

Ofcom

ETSI EN 300 328 (2.4GHz WLAN, Bluetooth.)

ETSI EN 301 893 (5GHz WLAN without DFS master)
VNS 2030/8/3 (5.8GHz WLAN)

CE RoHS Directive
EN 62311
EN 62368-1:2014 (EN 62368-1:2014+A11:2017)

MSE Countries

= Asia

+ Japan

= North America

us
Canada

= EU
= UK
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4, BMAYERR Mechanical specifications

—
o~
214015 _ . H
‘ oy
I ¥
3
+l
©
17 0.15 140.15
2.65+03

SNILDEHIEEET

IM-100 5RE Top view

LGA /Ny RE&Et%Z CAD IC1 2V R— h T3 RENEZHEIE. TBD.AXf = CHIA T L,

NOTE1
In case LGA pad design need to be imported to CAD system, please use TBD.dxf

BB H Product thickness

[tems Thickness Remarks

IM-100 2.65mm+/- 0.3 mm

PCB & PCB thickness

[tems Thickness Remark

IM-100 1.0mm +/-0.15 mm

FRILDEHA(0.05mm)IFE £\
The label thickness (0.05 mm) is not included.

© silex technology, Inc.
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5. FEA_EDFEE Notifications

$ AEBOARKIE. §5. ICBITZERFISEES L TVWETH UTOBSRIARNEEICH ZRIEMD D
DFEI,
This module is compliant to the law regulations mentioning § 5. But the contents may change at below
conditions.

1) §5.1 ICBIFZEUNTESHZS,

In case this module is used in the different country from the list of §5.1
2) 8§52 |[ZBIFR T VT HUNERESHE.

In case this module is used with different antenna from the antenna list of §5.2
3) READEFHHNNERIZ S

In case the certification must be renewed.

< AEmiF 2.4GHz F & 5GHz FOE Rz EIA L § 5 EREEK T,
EBICEKD 5.15-5.35GHz ®iF (W52, W53) ZEBANATHBT 2FIFRLESNTED XTI,
AUGRZBRATHATNSIHRITTFH W52 /W53 FIHDER = H TR VERICERE L T RT L,
This module is the wireless device using 2.4GHz / 5GHz band.
Do not use 5.15-5.35GHz band (W52, W53) outdoors due to the law restriction.
When use this modules outdoors, need to disable it from using such band in advance.

< AEGIT—BREFRBAOHIAAZENICERFT SN TH D MR, EFAOHHE, SEREMER
g, BEREtFa) THRE BOTHEVWKEDEREY - mBZERIN MBI NDOHHIAAZEXKL
TR HOD EEA. ERBSICHACKIZIERKSE S SIICARBCEAERITSEAVEDOELS
12EW,
This module has been designed for being embedded in the general electric devices, not in the extremely
reliable demands like aircraft instruments, nuclear control instruments, high reliable medical instruments
(Class 11, 1V), high reliable security instruments or any other such devices.
In the case of being embedded in the medical instruments, please ask our sales reps regardless of the
medical class.

$ FAERRBERzHEERC L TEEZITVETOT. B=FENOBERERZHSH/ICEF2UTICBATS
REZRMN K Fem<HERLET,
Because this module communicates through radio waves, it is highly recommended to set security system in
order to prevent the information leak to third parties.

$ AEmIFHEAAZERLCERRETT, ARMOME. Fltz CEBHEO L, HAARKREDTOFE
EEBVWELEY, X, AEGEBERTO EMCAIEIIREL TED FLADT, AEGFEBELXHE
FHRAATEHMIZRETOD EMC sBRDRM. RURAIHGFZTOHEDDHD T,
This module is a radio module for embedded purpose. Please understand functions and features of this
module, and evaluate as the final product which has this module embedded. Also, as evaluation of EMC
conformity of this module has not been performed, EMC conformity evaluation and application must be
performed with the final product which this module is embedded.

< AE@HIERYSIERTHICEVT. A—AREFZHRT2EENOREXIIEEDN S DREZRIS
BHENBHDET, REICEVLWTIRIFFICRREOHAEZERML TIIZEL,
The wireless bands this module is using may affect the peripheral devices which use same bands and vice versa.
When install them, please check the use environment in advance.

© silex technology, Inc.
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¢ ABRICOVTHRLIEETS L BRAICESVARESI 3ENH0 £,

There are cases in which you will be punished by the radio law if this module is disassembled or modified.

¢ AERDERHFPHENBEL LIBAARES 2—IILTY, HRibAARICIIFHER (AERICIIHER
ICBVWEARTNARZEALTHED FT) WKE, TOMMEFICIFHIEBVET,

Some terminals and electric parts of this module are exposed. When embed this module in your products,
should attract attention to ESD, condensing, and other dusts.

> BUTE-FEREFEEESHMOBERHSEEESIHE. UTICHITEREL TRV
(IEEE802.11-2012, IEEE802.11ac-2013 X Uf IEEE802.11ax £HR)

In the case using the other wireless devices using same frequency band around this product, please take care
below. (Seel|EEE802.11-2012, |EEE802.11ac-2013 and IEEE802.11ax)

1) 24GHz®TIE. FED 2 —ILOFORERED 5+/-25MHz (5Ch) U EDRERZ HITTERAT S
HEBINEY,

+/-25MHz (5Ch) or more frequency separation from the center frequency of this module is recommended in
2.4GHz.

2) BHET v RIULRUFEEBHET v RILOESAHICIETERL T BEZE#ITIREZREL TR
Lo

Appropriate environment to avoid interference from the adjacent channels or the non-adjacent channels is
necessary.

0 2.4GHz BEEF v )L : FIDEIREH/-25MHz(5Ch), FERET v =)L FUOJEREE +/-30MHz(6Ch)IX £
2.4GHz: Center frequency +/-25MHz (5Ch), Non Adjacent channel: Further than Center frequency +/-30MHz (6Ch)

O 5GHz BH&EF v =)L : FOREEE+/-20MHz(4Ch), FEBEETF v =)L © FIOBEIRER +/-40MHZ(8Ch)X E
5GHz : Center frequency +/-20MHz (4Ch), Non Adjacent channel: Further than Center frequency +/-40MHz (8Ch)

KESERDRAATH->TH. BUBRANIDEBZHEITREET DEEMEDE SO, B OERERIET
DEEBEEBEL TTEASIEEL,

Even if these conditions is satisfied, the module is possibly interfered when strong signal is input. The other wireless system
should be enough far from this module

> WEEDNSOANE. TV TFTA > EH 2.4GHZ F5T-20dBm L. 5GHz % T-30dBm U T L
TLEEW

The input level from the opponent device must be -20dBm or less at 2.4GHz, -30dBm or less at 5GHz with including antenna
gain.
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6. Federal Communication Commission Interference Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that
may cause undesired operation.

This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may
cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged
to try to correct the interference by one of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that
to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party
responsible for compliance could void the user’'s authority to operate this
equipment.

This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter.

Operations in the 5.15-5.25GHz band are restricted to indoor usage only.
This device meets all the other requirements specified in Part 15E, Section 15.407
of the FCC Rules.

Radiation Exposure Statement:

This eaquipment complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with
minimum distance 20 cm between the radiator & your body.
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FCC Notice;

This module is intended for OEM integrators only. Per FCC KDB 996369 D03 OEM
Manual vO1 guidance, the following conditions must be strictly followed when
using this certified module:

KDB 996369 D03 OEM Manual v0O1 rule sections:

2.2 List of applicable FCC rules
This module has been tested for compliance to Part 15.247, Part 15.407.

2.3 Summarize the specific operational use conditions
The module is tested for standalone mobile RF exposure use condition. Any

other usage conditions such as co-location with other transmitter(s) or being
used in a portable condition will need a separate reassessment through a
class II permissive change application or new certification.

2.4 Limited module procedures
Not applicable.

2.5 Trace antenna designs
34

. ’

Top Layer (Antenna Layer)

[

Use FR-4 (Dk = 4.3 @16Hz) PCB material
Resist thickness : 30um
Metal thickness : 42um

Any deviation(s) from the defined parameters of the antenna trace, as
described by the instructions, require that the host product manufacturer
must notify the module grantee that they wish to change the antenna trace
design. In this case, a Class II permissive change application is required to be
filed by the grantee, or the host manufacturer can take responsibility through
the change in FCC ID (new application) procedure followed by a Class II
permissive change application.

2.6 RF exposure considerations
This equipment complies with FCC mobile radiation exposure limits set forth
for an uncontrolled environment. This equipment should be installed and
operated with a minimum distance of 20cm between the radiator & your body.
If the module is installed in a portable host, a separate SAR evaluation is
required to confirm compliance with relevant FCC portable RF exposure rules.
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2.7 Antennas
The following antennas have been certified for use with this module;
antennas of the same type with equal or lower gain may also be used with this
module. The antenna must be installed such that 20 cm can be maintained
between the antenna and users.

Antenna Brand Model Antenna Freqliency range Antenna | Connector Cable
No. Net Gain(dBi) Type Type Length
3.175 2.4-2.4835GHz
3.175 5.15-5.25GHz
1 Molex 146153 2.975 5.25-5.35GHz Dipole | ipex(MHF) | 50mm
4.275 5.47-5.725GHz
3.775 5.725-5.80GHz
2.67 2.4-2.4835GHz
. AA258 3.22 5.15-5.25GHz _ .
2 Unictron (H2B1PCIALC) 3.91 5.25-5.35GHz Dipole | ipex(MHF) | 50mm
2.77 5.47-5.725GHz
3.92 5.725-5.80GHz
2.75 2.4-2.4835GHz
Silex 1.82 5.15-5.25GHz Folded None
3 SXANTFDB24A55-03 1.82 5.25-5.35GHz .
Technology 82 5 47-5795GHZ inverted-L | (On-board)
2.99 5.725-5.80GHz

2.8 Label and compliance information
The final end product must be labeled in a visible area with the following:
“Contains FCC ID: N6C-IM100”. The grantee’s FCC ID can be used only when
all FCC compliance requirements are met.

FCC CAUTION

Changes or modifications not expressly approved by the party responsible for
compliance could void the user's authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to
the following two conditions:

(1) This device may not cause harmful interference, and

(2) this device must accept any interference received, including interference
that may cause undesired operation.

2.9 Information on test modes and additional testing requirements
This transmitter is tested in a standalone mobile RF exposure condition and
any co-located or simultaneous transmission with other transmitter(s) or
portable use will require a separate class II permissive change re-evaluation
or new certification.

2.10 Additional testing, Part 15 Subpart B disclaimer
This transmitter module is tested as a subsystem and its certification does
not cover the FCC Part 15 Subpart B (unintentional radiator) rule requirement
applicable to the final host. The final host will still need to be reassessed for
compliance to this portion of rule requirements if applicable.

2.11 Note EMI Considerations
We recommend to use "best practice” RF design engineering testing and
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evaluation in case non-linear interactions generate additional non-compliant
limits due to module placement to host components or properties. The host
manufacturer is responsible for ensuring compliance with the applicable FCC
rules for the transmitters operating individually and simultaneously. This
includes compliance for the summation of all emissions from all outputs
occupying the same or overlapping frequency ranges, as defined by the
applicable rules.

2.12 How to make changes
Only Grantees are permitted to make permissive changes. Please contact us
should the host integrator expect the module to be used differently than as
granted:

Yukinari Shibuya : shibuya@silex.jp

As long as all conditions above are met, further transmitter test will not be
required. However, the OEM integrator is still responsible for testing their end-
product for any additional compliance requirements required with this module
installed.

IMPORTANT NOTE: In the event that these conditions can not be met (for
example certain laptop configurations or co-location with another
transmitter), then the FCC authorization is no longer considered valid and
the FCC ID can not be used on the final product. In these circumstances,
the OEM integrator will be responsible for re-evaluating the end product
(including the transmitter) and obtaining a separate FCC authorization.

Manual Information To the End User
The OEM integrator has to be aware not to provide information to the end
user regarding how to install or remove this RF module in the user’'s manual
of the end product which integrates this module.
The end user manual shall include all required regulatory
information/warning as show in this manual.

OEM/Host manufacturer responsibilities
OEM/Host manufacturers are ultimately responsible for the compliance of
the Host and Module. The final product must be reassessed against all the
essential requirements of the FCC rule such as FCC Part 15 Subpart B
before it can be placed on the US market. This includes reassessing the
transmitter module for compliance with the Radio and EMF essential
requirements of the FCC rules. This module must not be incorporated into
any other device or system without retesting for compliance as multi-radio
and combined equipment

Prohibited for control of or communications with unmanned aircraft
systems, including drones.
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7. Innovation, Science and Economic Development Canada statement:

This device contains licence-exempt transmitter(s)/receiver(s) that comply with
Innovation, Science and Economic Development Canada’s licence-exempt RSS(s).
Operation is subject to the following two conditions:

1. This device may not cause interference.

2. This device must accept any interference, including interference that may
cause undesired operation of the device.

L'émetteur/récepteur exempt de licence contenu dans le présent appareil est
conforme aux CNR d’Innovation,

Sciences et Développement économique Canada applicables aux appareils radio
exempts de licence. Lexploitation

est autorisée aux deux conditions suivantes :

1. Lappareil ne doit pas produire de brouillage

2. Lappareil doit accepter tout brouillage radioélectrique subi, méme si le
brouillage est susceptible d’en compromettre le fonctionnement.

Caution :

(i) the device for operation in the band 5150-5250 MHz is only for indoor use to
reduce the potential for harmful interference to co-channel mobile satellite
systems;

(ii) for devices with detachable antenna(s), the maximum antenna gain permitted
for devices in the bands 5250-5350 MHz and 5470-5725 MHz shall be such that
the equipment still complies with the e.i.r.p. limit; (detachable antenna only)

(iii) for devices with detachable antenna(s), the maximum antenna gain permitted
for devices in the band 5725-5850 MHz shall be such that the equipment still
complies with the e.i.r.p. limits as appropriate; (detachable antenna only)

(iv) where applicable, antenna type(s), antenna models(s), and worst-case tilt
angle(s) necessary to remain compliant with the e.i.r.p. elevation mask
requirement set forth in section 6.2.2.3 shall be clearly indicated.

Avertissement:

Le guide d'utilisation des dispositifs pour réseaux locaux doit inclure des
instructions précises sur les restrictions susmentionnées, notamment :

(i) les dispositifs fonctionnant dans la bande 5150-5250 MHz sont réservés
uniquement pour une utilisation a lintérieur afin de réduire les risques de
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brouillage préjudiciable aux systémes de satellites mobiles utilisant les mémes
canaux;

(ii) pour les dispositifs munis d’antennes amovibles, le gain maximal d’antenne
permis pour les dispositifs utilisant les bandes de 5 250 4 5 350 MHz et de 5
470 a 5 725 MHz doit étre conforme a la limite de la p.i.r.e; (detachable antenna
only)

(iii) pour les dispositifs munis d’antennes amovibles, le gain maximal d’antenne
permis (pour les dispositifs utilisant la bande de 5 725 4 5 850 MHz) doit étre
conforme a la limite de la p.i.r.e. spécifiée, selon le cas; (detachable antenna
only)

(iv) lorsaqu’il y a lieu, les types d’antennes (s’il y en a plusieurs), les numéros de
modeéle de lantenne et les pires angles d’'inclinaison nécessaires pour rester
conforme a lexigence de la p.i.r.e. applicable au masque d’élévation, énoncée a la
section 6.2.2.3, doivent étre clairement indiqués

Radiation Exposure Statement:

This equipment complies with ISED radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with
greater than 20 cm between the radiator & your body.

Déclaration d’exposition aux radiations:

Cet équipement est conforme aux limites d’exposition aux rayonnements ISED
établies pour un environnement non contrélé. Cet équipement doit étre installé et
utilisé a plus de 20 cm entre le radiateur et votre corps.

This device is intended only for OEM integrators under the following conditions:
(For module device use)

1) The antenna must be installed and operated with greater than 20cm
between the antenna and users, and

2) The transmitter module may not be co-located with any other transmitter or
antenna.

As long as 2 conditions above are met, further transmitter test will not be
required. However, the OEM integrator is still responsible for testing their end-
product for any additional compliance requirements required with this module
installed.

Cet appareil est concu uniquement pour les intégrateurs OEM dans les
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conditions suivantes: (Pour utilisation de dispositif module)

T)L’antenne doit étre installé et exploité avec plus de 20 cm entre l'antenne et
les utilisateurs, et

2) Le module émetteur peut ne pas étre coimplanté avec un autre émetteur ou
antenne.

Tant que les 2 conditions ci-dessus sont remplies, des essais supplémentaires
sur ’émetteur ne seront pas nécessaires. Toutefois, 'intégrateur OEM est
toujours responsable des essais sur son produit final pour toutes exigences de
conformité supplémentaires requis pour ce module installé.

IMPORTANT NOTE:

In the event that these conditions can not be met (for example certain laptop
configurations or co-location with another transmitter), then the Canada
authorization is no longer considered valid and the IC ID can not be used on the
final product. In these circumstances, the OEM integrator will be responsible for
re-evaluating the end product (including the transmitter) and obtaining a
separate Canada authorization.

NOTE IMPORTANTE:

Dans le cas ou ces conditions ne peuvent étre satisfaites (par exemple pour
certaines configurations d’ordinateur portable ou de certaines co-localisation
avec un autre émetteur), l'autorisation du Canada n’est plus considéré comme
valide et U'ID IC ne peut pas étre utilisé sur le produit final. Dans ces
circonstances, l'intégrateur OEM sera chargé de réévaluer le produit final (y
compris l'émetteur) et U'obtention d’une autorisation distincte au Canada.

End Product Labeling FOR MOBILE DEVICE USAGE (>20cm/low power)

This transmitter module is authorized only for use in device where the antenna
may be installed and operated with greater than 20 cm between the antenna and
users. The final end product must be labeled in a visible area with the following:
“Contains IC:4908A-IM100".

Plaque signalétique du produit final

Ce module émetteur est autorisé uniquement pour une utilisation dans un
appareil ou l'antenne peut étre installée et utilisée i plus de 20 cm entre
Pantenne et les utilisateurs. Le produit final doit étre étiqueté dans un endroit
visible avec l'inscription suivante: "Contient des IC: 4908A-IM100”.
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Manual Information To the End User

The OEM integrator has to be aware not to provide information to the end user
regarding how to install or remove this RF module in the user’'s manual of the end
product which integrates this module.

The end user manual shall include all required regulatory information/warning as
show in this manual.

Manuel d’'information a l'utilisateur final

L’intégrateur OEM doit étre conscient de ne pas fournir des informations a
l'utilisateur final quant a la facon d’installer ou de supprimer ce module RF dans
le manuel de lutilisateur du produit final qui intégre ce module.

Le manuel de l'utilisateur final doit inclure toutes les informations
réglementaires requises et avertissements comme indiqué dans ce manuel.

Label and compliance information

The following information must be indicated on the host device of this module.

Les informations suivantes doivent étre indiquées sur le périphérique héote de ce
module.

Contains Transmitter Module IC: 4908A-IM100
Or
Contains IC: 4908A-IM100

Operation in the band 5150-5350 MHz
Operation in the band 5150-5350 MHz is only for indoor use to reduce the
potential for harmful interference to cochannel mobile satellite systems.

La bande 5150-5350 MHz est réservés uniguement pour une utilisation a l'inté
rieur afin de réduire les risques de

brouillage préjudiciable aux systémes de satellites mobiles utilisant les mémes
canaux.

Data transmission
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Data transmission is always initiated by software, which is the passed down
through the MAC, through the digital and analog baseband, and finally to the RF
chip. Several special packets are initiated by the MAC. These are the only ways
the digital baseband portion will turn on the RF transmitter, which it then turns
off at the end of the packet.

Therefore, the transmitter will be on only while one of the aforementioned
packets is being transmitted. In other words, this device automatically discontinue
transmission in case of either absence of information to transmit or

operational failure.

La transmission des données est toujours initiée par le logiciel, puis les données
sont transmises par l'intermédiaire du MAC, par la bande de base numérique et
analogique et, enfin, a la puce RF. Plusieurs paquets spéciaux sont initiés par le
MAC. Ce sont les seuls moyens pour qu’une partie de la bande de base numé
rique active 'émetteur RF, puis désactive celui-ci a la fin du paquet. En consé
quence, 'émetteur reste uniquement activé lors de la transmission d’'un des
paquets susmentionnés. En d’autres termes, ce dispositif interrompt
automatiquement toute transmission en cas d’absence d’information a
transmettre ou de défaillance.

RF exposure considerations

This equipment complies with ISED radiation exposure limits set forth for an
uncontrolled environment and meets RSS-102 of the ISED radio frequency (RF)
Exposure rules. This equipment should be installed and operated keeping the
radiator at least 20cm or more away from person’s body.

Cet équipement est conforme aux limites d’ exposition aux rayonnements énonc
ées pour un environnement non contrslé et respecte les regles d’ exposition aux
fréquences radioélectriques (RF) CNR-102 de I'ISDE. Cet équipement doit étre
installé et utilisé en gardant une distance de 20 cm ou plus entre le radiateur
et le corps humain.

Antenna Type
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This radio transmitter (4908A-IM100) has been approved by Innovation, Science
and Economic Development Canada to operate with the antenna types listed

below, with the maximum permissible gain indicated. Antenna types not included
in this list that have a gain greater than the maximum gain indicated for any type
listed are strictly prohibited for use with this device.

Antenna Brand Model Antenna Frequency range Antenna | Connector Cable Impedance
No. Net Gain(dBi) Type Type Length

3.175 2.4-2.4835GHz
3.175 5.15-5.25GHz

1 Molex 146153 2.975 5.25-5.35GHz Dipole ipex(MHF) 50mm 500hms
4.275 5.47-5.725GHz
3.775 5.725-5.80GHz
2.67 2.4-2.4835GHz

) AA258 3.22 5.15-5.25GHz ) )

2 Unictron (H2B1PC1AIC) 3.91 5.25-5.35GHz Dipole ipex(MHF) 50mm 500hms
2.77 5.47-5.725GHz
3.92 5.725-5.80GHz
2.75 2.4-2.4835GHz

Silex 1.82 5.15°5.25GHz Folded None
3 SXANTFDB24A55-03 1.82 5.25-5.35GHz ) - 500hms
Technology 582 T 475 775GHS inverted-L | (On-board)

2.99 5.725-5.80GHz

Le présent émetteur radio (4908A-IM100) a été approuvé par Innovation,
Sciences et Développement économique Canada pour fonctionner avec les
types d’antenne énumérés ci dessous et ayant un gain admissible maximal. Les
types d’antenne non inclus dans cette liste, et dont le gain est supérieur au gain
maximal indiqué pour tout type figurant sur la liste, sont strictement interdits
pour l'exploitation de '’émetteur.

Numéro N Modéle Antenne Gamme de fré Type Type de | Longueur e
d'antenne Gain net (dBi) quences d'antenne [connecteur| du cable
3.175 2.4-2.4835GHz
3.175 5.15-5.25GHz
1 Molex 146153 2.975 5.25-5.35GHz Dipole ipex(MHF) 50mm 50ohms
4.275 5.47-5.725GHz
3.775 5.725-5.80GHz
2.67 2.4-2.4835GHz
) AA258 3.22 5.15-5.25GHz ) )
2 Unictron (H2B1PC1AIC) 3.91 5.25-5.35GHz Dipole ipex(MHF) 50mm 50ohms
2.77 5.47-5.725GHz
3.92 5.725-5.80GHz
2.75 2.4-2.4835GHz
. 1.82 5.15-5.25GHz
3 Tecilrlgl(ogy SXANTFDB24A55-03 1.82 5.255.356H |, TOe) (Orﬂgg:r N 500hms
2.82 5.47-5.725GHz
2.99 5.725-5.80GHz
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