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All information in this document is based on the Telit Criterion FN990 Family Hardware Design Guide.
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1

Applicability Table

Table 1: Applicability Table
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MNote: he applied MCP varies depending an the HW version.
Ar

e HWIT.00:4G+406 MCP memory

e HWI.10: BG+EG MCP memory
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2.2

2.3

24

Introduction

Scope

This decumernt introduces Telit FNS90 Family module and presents possible and
recommended hardware solutions for the developrment of a product based on this
moedule, All the features and solutions described in this document apphy ta all FNSS0
Farnily wvariants listed in the applicability table,

This document cannct include every hardware solution or every product that can be
designed. Where the suggested hardware configurations are not to be considered
mardatory, the infarmation provided should be used as a guide and starting poirt far the
proper development of the product with the Telit FN990 Family module.

Audience

This decument is intended for Telit customers, especially system integratars, about te
implement their applications using the Telit FN990 Family module,

Contact Information, Support

For technical suppart and general guestions, e-rmail:
TS-EMEA@elit com

TS-AMERICASE it com

TS-SRD@telit.com

T5-ONEEDGE@E elit.com

Alternatively, use: hitps:fwww.telit. comicontact-us

Product information and technical documents are accessible 2407 on our website:
h]]ﬂﬂ'”'.'ﬂ vty Lelit corm

Conventions

Mote: Provide advice and suggestions that may be useful when
integrating the madule.

Danger: This information MUST be fellowed, or catastrophic equipment
failure or personal injury may ccour.

Warning: Alerts the user on important steps about the module
Integration.

Al dates are in 150 8601 format, that s YYY-hkA-DD

2.5 Terms and Conditions
Refer to hitps/fwew telit com/hardware-terms-conditions/.
TWWD301752 Rey 11 Page Gof 79 2024-12-0%
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Disclaimer

THE MATERIAL IM THIS DOCUMENT IS FOR INFORMATIONAL PURPOSES OMLY. TELIT
CINTERION RESERWES THE RIGHT TO MAKE CHAMGES T THE PRODUCTS DESCRIBED
HEREIM. THE SPECIFICATIONS IN THIS DOCUMENT ARE SUBJECT TO CHAMGE AT THE
DISCRETION OF TELIT CINTERION WITHOUT PRIOR NOTICE. THIS DOCUMENT 15
PROVIDED ON “AS 15" BASIS ONLY AMD MAY COMTAIN DEFICIENCIES OR INADEQUACIES.
TELIT CINTERION DOES MOT ASSUME ANY LIABILITY FOR INFORMATION PROVIDED IN
THE DOCUMENT OR ARISING OUT OF THE APPLICATION OR LUSE OF ANY PRODUCT
DESCRIBED HEREIM.

TELIT CIMTERION GRAMTS A MOM-EXCLUSIVE RIGHT T USE THE DOCUMENT. THE
RECIPIENT SHALL MOT COPY, MODIFY, DISCLOSE, OR REPRODIWCE THE DOCUMENT
EXCERT AS SPECIFICALLY AUTHORIZED BY TELIT CINTERION.

TELIT CINTERION AMD THE TELIT CINTERION LOGD, ARE TRADEMARKS COF TELIT
CIMTERION AMD ARE REGISTERED IM CERTAIN COUNTRIES. ALL OTHER REGISTERED
TRADEMARKS OR TRADEMARKS MENTIONED IN THIS DOCUMENT ARE THE PROPERTY OF
THEIR RESPECTIVE OWHNERS AMD ARE EXPRESSLY RESERVED BY TELIT (ANDH TS
LICEMSORS).

TWWO3D1752 Rey 11 Page Tof 79 2024-12-09
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3.1

3.2
3.2.1

General Product Description

Overview

The airm of this document is to present the pessible and recormmended hardware
solutions useful for developing a product with the Telit FN990 Farmily M.2 module.
FMO90 Family is Telit's platform for the M.2 medule for applications, such as M2
applications and industrial 1oT device platforms, based on the following technologies:
o  5Gsub-6 /4G 36 networks for data communication

o  Designed for industrial-grade quality

Front-end for mobile preducts, offering mobile communication features to an externa
host CPU through its rich interfaces

FM9A0 Family is available in hardware variants as listed in the APPLICABILITY TABLE.
The designated RF band set for each variant is detailed in section Frequency Bands and
CAf EN-DC Cambinatians,

Frequency Bands and CA / EN-DC Combinations

Frequency Bands
Operating frequencies in 5G, LTE, and WCDMA modes canform to 3GPP specifications.
he table below lists the FNS90 aperating frequencies on 56, LTE, and WCDMA modes.
Supported 5G NR Sub-6 Bands

Table 2: Supported 5G MR Sub-6 Bands
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3- 1800 oD 0- 1785 80 B8 5
I B oo 24 - 849 - &
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TYWVII0TT52 Rew 11 Page 8 af 79 2024-12-09



AXISa

COMMUNICATIONS

UREHNE Frequency

(hMHZ)

Supported LTE Bands

Table 3: Supported LTE Bands

E-UTRABand  Duplex Mode Uplink Frequency  Downlink Channels
(MHz) Frequency (MHZ2)

TYWD301752 Rey 11 Page 9of 79 2024-12-09
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E-UTRABand Duplex Mode Uplink Frequency  Downlink Channels

(MHz)
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A Band  Duplex Moede Uplink Frequency  Dawnlink Channels
(MHz) Frequency (MHz)
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Supported WCDMA Bands
Table 4: Supported WCDMA Bands

Duplex Mode Uplink Frequency  Downlink Channels
(MHZ) Frequency (MHzZ)
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3.2.2 CA/MIMO /EN-DC
The FM9S0 Farmily supparts 204, 3CA, 4Ca, SCA, 6CA, and 7CA for LTE CA combinations
and EN-DC for MR FR1 configuration.

Note: Please refer to the FNGG0 Family CA / EN-DC list, 30691NT12001A
for a detailed list of CA and EMN-DC combinations.

3.3 Target Market
The FR9S0 Family can be used for telematics applications where tamper-resistance
confidentiality, integrity, and authenticity of end-user information are required, for

Sxgrmpie!

o Industrial router and gateways.
« Connected laptops and tablets

o Metwark equipment requiring internet connectivity through cellular netwaorks.

TWWO301752 Rev 11 Page 110f 79 2024-12-09
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3.4 Main Features

The FM990 Farmily of industrial-grade cellular modules features 5G Sub-6, LTE, and multi
RAT modules together with an on-chip powerful application processor and a rich set of

nter

5

I:=|:

The main functions and features are listed belaw:

Table 5: Main Features
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3.4.1 Configurations Pins

FN990 modems can be configured as USE 3.1 Gen 2 or PCle devices. The primary host

g

rterface can be set using the four pins listed in the table below.

Table &: Configurations Pins

I [h} I ] I 3 I
Ird
—h
] [ GMD
LA I 4y I

I
[ 2 W
i I
L8

MNote: Onthe host side, each of the CONFIG_D to COMFIG_3 signals must
be equipped with a pull-up resistor. Based on the state of the
configuration pins on the Add-in Card, being tied to GND ar |eft
Mo Connect (M), the detected pins will create 3 4-bit logic state
that reguires decoding.

Uzed by an Add-in Card where USE 3.1 Genl is present an the

conrector and PCle is No Cannect.
Only & single lane of PCle is available in these configurations.

For rmare details, please refer to the PCI Express W2 Specification

3.5 Block Diagram
lhe figure below shows an overview of the internal architecture of the FNS90 Farmily

muodule.

TYWV0301752 Rew 11 Page 13 of 79 2024-12-09
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3.6

3.6.1
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Figure 1: FN930 Family Block Diagram

RF Performance

Maderm RF performance in 56, LTE, and WCDMA radio access technologies confarms to
IGPP specifications.

Conducted Transmit QOutput Power
¥ power follaws the measurement cenditions and specifications defined in 3GPP.

Table 7: Conducted Transmit Dutput Power

5G MR Sub-& ndl, n7T, n78, 73 2 (0.4 26
Supparts Pawer

5G MR Sub-& ndl, n7T, n78, n73 UL MIMO 5 {0.8W 29
Supparts Pawer Class 1.5

LTE All Bards 3{0.2W) 23

BE1,. B2, E3, B4, B5, B7. EE B12, B13, E14, B17, B18, B1%, B20,
B25, B24, B2E, BA0F. B34, B33, 83%, 840, B41, B2, B43-,

E58°, Bai, BY

LTE B4 2 (0.4W)

26

Supparts Pawer Class 2

3G WCDMA 3 00.2%W)

E1, B2, B4, B5. BG, BE. B19

MNote: RF Power Nominal : Max autput power tolerance according to
IGPP TS 38.547-1, 20GPP T5 36.541-1 and 2GFP TS 34.7121-1 or

better

TWWOI0T1752 Rey 11 Papge 14 of 79
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Note:  ~'LTE B42 B43 B4&/NRn4&: PC 3 Nominal RF Power 22dBm

hese bhands rmdy show lower power due to L ountry-lype

approvals constraints
Mote: LTE B30 ¢/ MR n30 : PC 2 Maminal RF Power 22dBm
hese bands may show lower pawer due to Country-type
approvals constraints
Mote: MR 41, 07T, 078 079 PC 1.5 Naminal RF Power 28dBm

hese bands rmay show lower power due ta Lountry-lype

gpprovals constraints

Power Class 1.5 Single MR band has two PC2 Tx paths and UL
MIMO capability

For additional info please contact out technical support

Far Power Class 1.5, please follow the SW guide documentation to

WSO,

3.6.2 Conducted Receiver Sensitivity
The Sensitivity of the receiver follows the measurement conditions and specifications
defined by IGPP

Table B: 3GPP Compliance for Conducted Receiver Sensitivity

05 (kHz)  [BW {MHZ)ANTO .. AT AMT2 ANTS Combined

TYWO301752 Rev 11 Page 15 of 79 2024-12-09
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MK Band

*3.3 Voltage / Room temperature

WMTT P.NE . AMTS Combined

TWWI301752 Rev 11 Page 16 of 79 2024-12-09
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*3.3Voltage / Room temperature

ANTI AT AT 2 [ANT3 Combined

TWWII01752 Reyv 11 Page 17 of 79 2024-12-09
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*3 3 Voltage / Room temperature
Note: The sensitivity level can show a desdation of approximately +f

<2d8, device, and channel because the level shows a typical value.
he sensitrity level of the MR bands has a deviation ef
approximately +/- <3dB depending on the EN-DC combinations,
but the combined sensitivity performance meets the 3GPP
reguirements.
Except for band 46, where 20 bMHz BW is used, LTE level is
rmeasured at BW 10 MHz.

3.7 Mechanical Specifications

3.7.1 Dimensions
Owerall FN990 dimensions are:
« Length: 52 mm
«  Width: 30 mm
« Thickness: 225 mm

3.7.2 Weight

« The nominal weight of the FN990A40 is 8.2 grams.
o The nominal weight of the FN990AZ2E is 8.0 grams.

3.8 Environmental Requirements

3.8.1 Temperature Range

Table 12: Temperature Range

Operating Temperature Range 20°C - +55°C This range is defined by 3GPP (the global
standard for wireless rmabile communication)
Telit guarantees that its modules comply with all
AGPP reguirements and that it has the full

functionality of the module inthis rangs.

A0°C - +85°C Telit guarantaes full cellular functiorality within
it
1

this range. Hawsever, thera Mdy DO =

s fram the IGPP speci

J Cabicn i
racaiver perlarmance ar maximum autput

pewrar,
Despite this, all functianalities, including call
cannections, SM5, USE communication, and
LART activation, will be maintainad, and ary
degradation will not result in malfunctians

GMES functionality may be affected at

lemperatures balow -30°C

Srarage and nan-operating A0°C - +85°C
Temperature Range

TVWIIDTT52 Rew 11 Page 1B of 79 2024-12-0%
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MNote: RED compliance from -30°C to +75°(C

The application processor temperature which is in the FNG90
Farnily rmust be kept below 95°C for the best performance.
Depending an the various application, a heat sink, thermal pad,
ar, ather cooling systems may be reguired Lo properly dissipate
the heat.

Warning:

A large solder-resist opening area is located on the bottom side
of the moedule. Adding a TIM on that area with a heatsink is one
of the best ways to dissipate the heat well. The temperature
can be read via AT commands. For more details, please refer to
the SW user guide or thermal design guideline.,

3.8.2 RoHS Compliance

As a part of the Telit corporate palicy of environmental protection, the FN930 Family
products comply with the RoHS (Restriction of Hazardous Substances) directive of the
Eurapean Union (EU directive 2011/65/EL).

TWWO301752 Rew 11 Page 19 of 79 2024-12-0%
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Pins Allocation

Pin-out

Table 13: FN990 Family Pin-out Information

= Signal [F0  Functiaon

ISE Communication Port

FCle Communication Port

S Card Interface 1

TWWO3D1752 Rey 11 Pape 20 of 79 2024-12-09
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W0 Function

S Card Interface 2

Miscellaneous Functions

1TWWO301752 Rev 11 Pape 21 of 79 1024-12-09
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F0  Function

rAIP | Contro

Power Supply

GROUND

Canfig

TWO3D1752 Rev 11 Page 22 of 79 2024-12-09
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Pin  Signal /O Function

Feserved for Future Use

Reserved s must not be connected.

FN990 Signals That Must be Connected
he below table specifies FN990 signals that must be connected for debugging purposes,

evern if not used by the end application

Table 14: Mandaturi SEEnals

TWWI301752 Rev 11 Papge 23 of 79 2024-12-09
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4.3  Pin Layout

NE
GND
GND
USE_HS_DP
USE_HS_DM
GND

GND
WAKE_ON_WAN_N
TGRIO_0F

GND
USE_S5_TX_M
LISB_55_TH_P
GND
US55 R M
UsE_55_RX_P
GND
PCIE_THO_M
PLIE_THD_P
GHD
PCIE_RXO B
PCIE_RNO_P
GND
PCIE_REFCLE_MA
PCIE_REFCLE_P
GND

RFLY
BFFED_DATA
REFED_C1K
VREG_LEB_1PE
S¥5_RESIN_M
GND

GHD

GND

NC

Top side
Odd pins

KEY B

il

HHE e

5 5B

49
51
53
57

61

FMN990 Pin Layout

Bottom side
Ewen pins

E'I'I\F-N|

KEY B

ENER LR IR N EEREREE R E N BB RENE

Figure 2: FN93%0 Family Finout

VRH_PWR
VIPH_PWR

FULL_CARD_POWER_OFF_N

W_DISABLE_N
LED_N

USE_PCIE_SWITCH

TGRID_06
TGRID_0F
W_DISABLEZ M
TGRID_08
UInAL_RESET_M
UIML_CLE
UIMAL_DATA
UIML_VEE
109
UIMAZ_PRESENT
UIMAZ_DATA
UIME_CLK
UIBAZ_RESET N
UIME_ VD
PCOIE_RESET_M
POIE_CLERER_N
PCIE_WAKE_N
[FIag
IEC_SCL

RFU

TGRIO_03
TGRIO_04
UIMAL_PRESENT
TGRID_01
VPH_PWR
UPH_PWR
VPH_PWR

IWVWVD301752 Rew 11
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5.1

5.2

Power Supply

he power supply circuitry and board layout are very important areas of the whole
product design, with a critical impact on the overall product performance. Please follow

carefully the following requirerments and guidelines to ensure a reliable and stable design.

g

Power Supply Requirements

hie FM9S0 Family power reguirements are as follows:

Table 15: Power Supply Requirements

Power Consumption

Table 16: FNS90 Family Current Consumption

ICLE Mode

Wirplane Mode (PSMWDISACFG=1, W_DISABLE M: Low)

Standby Made (PSMWDISACFG=1, W _DISABLE _N: Low)

Dperative Mode (WCDMA)

Dperative Mode (LTE)

Dperative NSA Mode (NR-FR1)

TWWO301752 Rev 11 Pape 25 of 79 2024-12-0%
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BCC+1FR 2000ma ER-DC_ 1A (DLZx2STUL 5150 -3C (DLAx4) -7 (DLAx) -284
(DLZx2) -nTEA (100 AxApA IO UL SIZ00E0M)
LTE: B\ 200Hz. Full BB, 256040 DL ¢ 256040 UL (2Ghps

Ol ¢ 103 MEBps UL
FR1: BW100MHz, Full RE, 25604AM DL / 256045 UL
(1.6Gbps DL 1EMBbRS)

Dperative 5A Mode (MR-FR1)

TFR1 SB0rmA FRI1{nT8A) BW100MHz, Full RB, 25604M DL / 2560AKM LIL
(1.89Gbps DL 25Mbps)

2FR1 T30rmA FRIPCA_nT8A_nTEA): BW2O0MH:, Full RB, 25604M DL ¢
25E0AM UL (2.8G0hps DL/ .25MBps]
PC2 rrade bMax power al0rmd (Typ FRI{na4 1) UL-MIMO, CP-OFO, QPSE, BW100RHz, Inner

2A00maA (Peak) |Full RE # CP-OFDM, QPEE, DL 4x4 MIMO

PC1.5 made Max power TOOrrd (Typed FRI1{n4 1) UL-MIMC, CP-OFOM, QPSE, BV 100RMHz, Inner
FEO0mA (Peal)  |Full RB F CP-OFDM, QFSK, DL dx4 MIMO

FC3 FPC2 4 PCLS made UL [900ma (Typd FR1n41E: UL-MIMC, CP-OFDK, 25604M, BW100MHE,
hdax T-put 1 200ma (Peak)  [Outer Full RE, Close loop (10dBm), UL (0.9Gbps)

* Loop-back mode in call equipment
* 3.3 voltage/room temperature

* Modulation of PC2 and PC1.5: CP-OFDM

MNote: Worst/best-case current consurnption values depend on mobile
netwark canfiguration - not under module contral,

5.3 General Design Rule

The principal guidelines for the Power Supply Design include three different design steps:
o Electrical design

o Thermal design

o PCB layout

5.3.1 Electrical Design Guidelines

The electrical design of the power supply is highly dependent on the power source fram
which the power is drained.

5.3.1.1 +5v Source Power Supply Design Guidelines

o The desired power supply veltage autput is 3.3V, Being the difference between the
input source and the desired output moderate, a linear regulator can be used. A
switching power supply is preferred to reduce power dissipation.

o When using a linear regulator, a proper heat sink must be provided to dissipate the
power genarated.

o Alow ESR bypass capacitor of adequate capacity must be provided to cut the
current absorption peaks close to the FMN990 Family module, A 100 pF tantalum
capacitar is usually suitable on YPH_PWEL

TWWO301752 Rey 11 Papge 26 of 79 2024-12-09
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o Make sure that the low ESR capacitor an the power supply output (usually &
tartalurm ane) is rated at lzast 10V,

o Aprotection diede must be inserted close to the madem power input to protect the
FN9S0 Family madule from power polarity inversion.

5.3.2 Thermal Design Guidelines
This section provides thermal design guidelines useful for developing a product with a
Telit FN990 moderm.
Froper thermal protection design protects against hurman or component damage under
worst-case conditions.
Furthermare, it reduces the probability of failure and does not adversely affect the use of
the module, and greatly extends the aperation time with maximum performance.
Far more details, please refer to the thermal design guidelines.

MNote:

Note:

MNote:

MNote:

FNGA0 Family supports different RATs: 36, 4G, and 56 Sub-6.

Bazed on the Radio Access Technology, the FN990 madem might
exhibit high current consurmption, thus proper thermal designs

are essential to dissipate heat well.

There is a large solder-resist opening area on the bottom side of
the module. Adding a TIM on that area with the solder-resist
opening area is highly recommended to ensure proper heat
dissipation,

The modem termperature value can be read via AT command.

Far optimal RF performance, thermal dissipation, and mechanical
stability, the FNS90 must be connected to the ground and metal
chassis of the host board.

It is recommended that between the shield cover of the module
and the heatsink or the metal chassis of the host device use a TIM
for better heat dissipation.

5.3.3 Power Supply PCB Layout Guidelines

As described in the electrical design guidelines, a low ESR capacitor should be connected
ta the power supply cutput to reduce current peaks. A protection diode on the modem
power supply input should be connected to pratect the FNS90 from spikes and polarity

IMErsIon.

Placement of these components is crucial for correct operation: a misplaced companent

can badly affect power supply performance:

« The bypass low ESR capaciter must be placed close to the FN990 power input pins
or - if the power supply is of a switching type - it can be placed close ta the inductor
to reduce ripple, as long as the PCB trace fraom the capacitor to FN990 is wide
enaugh to avoid significant voltage drop even during the 4A current peaks.

IVI301752 Rev 11
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5.4

5.5

5.6

« [he protection diode must be placed close (o the modem connector,

o The PCB traces from the input connectar to the power regulator |C must be wide
enaugh to ensure that na voltage drops ocour during the 44 current peaks.

o The PCB traces connecting the FN990 and bypass capacitar must be wide enough to
avoid valtage drops even when 44 current absorption peaks oceur. These traces
should be kept as short as possible.

o The PCB traces connecting the switching output to the inductor and the switching
diode rmust be kept as short as possible by placing the inductor and the diode as
tlose as possible to the power switching IC (only for the switching power supplies).
Ihis is done te reduce the radiated field (noise) at the switching frequency (usually
100-500 kHz).

o Useagood common ground plane.

o Place the power supphy an the board to ensure that the high current return paths in
the ground plane do not averlap any noise-sensitive cireuitry, such as microphone
amplifier/buffer or earphone amplifier.

¢ The power supply input cables must be kepl separate from noise-sensitive lines,
such as microphone/earphone cables.

RTC

The RTC within the FN9%0 Family module does not have a dedicated RTC supply pin. The
RTC bBlock is supplied by the VPH_PWER supply.

If the YPH_PWR power is removed, RTC is not maintained sa if it is necessary to maintain
an internal RTC, WEH_PWR rmust be supplied continuaously.

Reference Voltage

The 1.8V regulated power supply output is supplied as the reference voltage to a host
board. This output is active when the module is turned OM and turns OFF when the
module is shut down.

The table below lists the reference valtage of the FN930 Family modules,

Table 17: FN990 Family Reference Voltage

Internal LDO for GNSS Bias

The LDO Tor GMSS bias is applied inside the FN990 Family model,

The valtage supply is generated internally by the FNS90 (LDO) and is fed to GNSS active
antenna.

he table below lists the LDO for GMES bias of FN990 Family modules.

Table 18: LDO for GNS5 Bias of FN930 Fami

Wi . Valtage of internal LOO far GHSS bias 25 3.1 315 ]
It b Current of internal LDO fer GMNSS bias 100 [rria]
TWWI301752 Rew 11 Page 2B of 79 2024-12-0%
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6.1

6.2

Electrical Specifications

Absolute Maximum Ratings - Not Optional

Warning: A deviation from the value ranges listed below could damage
the FN9S0 module

Table 19: Absolute Maximum Ratings - Mot Optional

Recommended Operating Conditions

Table 20: Recommended Operating Conditions

Parameter
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7.1

7.1.1

7.1.2

7.1.3

Digital Section

Logic Levels
Unless otherwise specified, all FN990 Family interface circuits are 1.2V CMOS logic.
Only USIM interfaces are capable of dual voltage /0.

he following tables show the logic level specifications used in the FNS90 interface
circuits. The data specified in the tables below are valid throughout all drive strengths and
the whaole temperature range.

Warning: Do not connect MO90 digital logic signal directly to the

application digital logic signals with a voltage higher than 2.134Y

for 1.8 CMOS signals

1.8V Pins - Absolute Maximum Ratings

Table 21: Absolute Maximum Ratings - Mot Functional

1.8V Standard GPIOs

Table 22: Operating Range - Interface Levels (1.8V CMOS)

1.8V UIM1/UIM2 Pins

Table 23: Operating Range - UIM Pins Working at 1.8V

= = =
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714

7.1.5

7.1.6

1.2

2.95V Pins - Absolute Maximum Ratings

Table 24: Absolute Maximum Ratings - Mot Functional

2.95V SIM Card Pins

Table 25: Dperating Range - UIM Pins Working at 2.95V

Carmment

VPH_PWR Level I/0 Pins

Table 26: Operating Range - /0 Pins Working at VPH_PWR

Power ON/OFF/RESET
he fallowing tables shaw the description of power cantral pins

Table 27: Power Interface Signals

Pin Zignal Y0 Functicn
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7.2.1 Power On

To turr on the FN990 data card, the FULL_CARD_POWER_OFF_N pin must be asserted
high.

MNote: To turn on the FNS30 module, the SYS_RESIN_MN pin must not ke
asserted low. If asserted low for more than ane secand, the FRE30
rmodem will be reset. Power on can be triggered by the
SYS_RESIM_M pir (lew level) as well. Even so, please control the
FMGQ0 OMAOFF status using the FULL_CARD_POWER_DFF_M pin.

7.2.1.1 Initialization and Activation State

After turning an the FNS90 madule, the device is not yet fully functional because the
software boot and initialization process takes some time to complete, For this reason, it is
nat recommended to start communicating with the FN9%30 medule during the
initialization phase.

The AT command interface is accessible via USE or PCle port. In general, as shown in the
figure below, the FN990 modems bacome fully operational {in the Activation state) at least
50 secands after the FULL_CARD _POWER_OFF_M 15 aszerted.

WIPH_FWR

USE_PCIE_SWITCH

FUALL_CARD_POWER
- - OFF H i Pitvarnd Oy Timjjuel Toves

S¥5_RESIN_N

e W 1]

l-___'-liﬂ Drepss Srarted o Lowd Myl by Artiewied
Bod 0K
i1 —_—
[*Shutsewn [ndicator] R
=5 Tkl Biowst Tiewss
30

o [ e |

Figure 3: FN930 Family Power ON Sequence - USE mode (USB_PCIE_SWITCH: High, Default)
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YPH_PAR

USBE_PCIE_SWITCH

FULL_CARD_POWER ', T T
" OFE_N ] * Pvvens s Trigapes Tiems

- 11l ma

roecome T
roesmeccar \MMWIIWWWUUUAUUOUAOUUUOUUL

PR:ILM“T ] H A1 Leasr M) e

| Al Leaut 100 us

 MeSalals Arthrated
I

Bzt O
" Shatdown Indicaton)

*= Total Boot Tims
o 30

Figure 4: FN990 Family Power ON Sequence - PCle EP mode (USE_PCIE_SWITCH: Low)

Note: 10 verifyif the FNG90 Family has powered up properly, please
follow the indications below:
* Poawer on trigger time is the interval betweern VPH_PWR to
FULL_CARD_POWER_CFF_M: this could Be rull (0 ms) if the
customer application reguires turning on the madule
autarmatically.
** honitaring BOOT_OK (Shutdown indicator) pin. When the
status translates to high, the module boot-up process is complete.
To use BOOT_OK (Shutdown indicatar), the shutdown indication
furction must be enabled through the ATESHDNIND cammand.
iplease refer to the AT Reference Guide document)
**% The stated total boot time is an approximate measure of the
latest SW and HW canfiguration. The baot time may be
lengthenead or shortened depending on the module configuration,
firmware, or hardware version.

Note:  Active low signals are labeled with a name ending with *_N".
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7.2.2

7.2.21

Note: 10 avoid a back-powering effect, it is recommended to prevent any
HIGH lagic level signals from being applied to the digital pins of
the madule when it is powered OFF ar during an ON/OFF
Lransition.

Host FN990

LA o WPH_ R

[1 FULL_CARD_POWER_OFF_H

P Pover
x AT Lonkrol
Optional For Ao Power ON

Figure 5: Example Circuit for ONJOFF by FULL_CARD_POWER_N

Power Off

Power off of the device can be done in two different ways:

o Graceful shutdown by FULL_CARD POWER_OFF_M
e Fast shutdown by GPIO triggered

Graceful Shutdown

To shutdown the FMN9S0 Family module safely, the host can use the graceful shutdown
function.

The graceful shutdown can be triggered by
e FULL CARD POWER_OFF_M

Graceful Shutdown by FULL_CARD_OFF_N

Ta gracefully shutdawn the FN990, FULL_CARD _POWER_OFF_M should be asserted to
Lone,

Once FULL_CARD_POWER_M is asserted to Low, the FRS90 enters the finalization state,
terminates active processes, and prepares ta turn off safely,

Az shown in the diagram below, VREG_LEE_TP8 will indicate when the module is ready to
be turned off.

VPH_PWR

FULL_CARD POWER '.Gldn:ﬂulﬂ.hulwh Triggered
OFF_MN

* Torkml Shagchorsm Times
EE T

e I

Figure &: Graceful Shutdown by FULL_CARD_POWER_OFF_N
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Mote: Craceful Shutdown triggered by FULL_CARD_POWER_OFF_M is
anly effective after the module boats up caompletely.
* The stated total shutdown time is an approximate measure of
the latest SW and HW combination. The shutdawn time may be
lengthenead or shortened depending on the SW configuration, SW,
ar HW version.

7.2.2.2 Fast Shutdown

Far quicker FN950 module shutdawn, the hest application can use the fast shutdown
function, which can be triggered by

o  GPIO(+ aptional shutdown indicatar)

Fast Shutdown by GPIO

To leverage the fast shutdown feature, one of the GPIO lines should be assigned as Fast
Shutdown Trigger using the AT commands.

Once the fast shutdown trigger senses a High to Low transition, the fast shutdown is
started: the FN990 enters a finalization state, terminates active processes, and prepares
to turn off safely. As shown in the figure below, when the moduole is ready to be turned
aff, it will be indicated via VREG_LEB_1P&.

Please refer ta the AT User Guide for mare details on how to enable the shutdown
indicator and fast shutdown trigger,

bt
&histd Trigiger Fast Ehutdown in Triggersd by &R

* Total Shisdown Time
=45 me

e I

Figure 7: Fast Shutdown by GFIO

Note: Using afast shutdown without a shutdown indicator function, the
FULL_CARD_POWER_M pin should be controlled to prevent the
FHEA0 fram rebooting.
Far more information, please refer to the AT commands reference
guide and SW user guide document.
* The stated total shutdown time is an approximate measure of
the latest SW and HW combination. The shutdawn time may be
lengthenead ar shortened depending on the SW configuration, SW,
ar HW version.
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Shutdown Trigoed ™ Fant Shusdown s Triggeersd by GEH0
"BOOT_OK ™ Totsl Swridown Tims ™ Rsaly To Shutdonn
[LIVE DA L ERITI) ; w i

o R o

Figure B: Fast Shutdown by GPIO (*SHDMIND Enable, Optional)

Warning: If the YPH_PWHR is to be kept at a high status, the module will
reboat. (Mot applicable to the Shutdown Indicator function).

Warning: Failure to follow recommended shut-down procedures might
darmage the device and consequenthy void the warranty.

Note: ~ohutdown Indicator is anoptional function and is disabled by
default. The host can verify the module entered the OFF state by
monitoring the shutdown indicator pin status. To turn on the
rmcdule after using a fast shutdown with a shutdown indicator
furction, it should be re-powered or rebooted.

Far more information, please refer to AT Commands Reference
Guide and SW User Guide dacurment.

Mote: Fast shutdown function is disabled by default. To use the fast
shutdown function, please refer to the AT Commands Reference
Guide and SW User Guide dacurment.

7.2.3 Reset

Device reset can be achieved as follows:
o Unconditional reset using the 5¥S_RESIN_N

7.2.3.1 Unconditional Hardware Reset

Ta unconditionally restart the FN950 Family module, the SY5_RESIM_N pin must be
asserted low for more than 1 second and then released.
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VPH_PWR
S¥S_RESIN_N

LIS Chriver SEarted o Losd > Maduls v Aclvated

Aot :"' S R . e
T = 18 m:—-
it L
“Teotsl Reesl Tims

S0 s

s R e e | D

Figure % Unconditional Hardware Reset by 5Y5_RESIN_N

Note: ohutdown Indicator is an optional function. IF SHDIND is enabled,
it car verify the status via the SHDIND function.
Please refer to the AT commands user guide document.
** The stated total reset time is an approximate measure of the
latest SW and HW combination. The shutdown time may be
lengthenead ar shortened depending on the SW configuration, SW,
ar HW version.

MNote: Unconditional hardware reset must be used anly a5 an emergency
procedure, and not as 3 normal power-off aperation,

Mote: Do notuse any pull-up resistor on the RESET_M line or any totem
pole digital output. Using a pull-up resistor may cause latch-up
problems on the FNS90 Family power regulator and improper
furictioning on the module,

The RESET_NM line must be connected only in an apen-callector
configuraticn.

The below figure shows a simple circuit for this action.

Host FN990
Asserted meore than 1 tecond
"ml' and then released LEV
M juj [l o
Contral
GPO RESET_M

Figure 10: Example Circuit for RESET by SYSTEM_RESET_N
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7.3 Communication Ports

e below table summarizes all the hardware interfaces of the FMN990 modules.,

Table 28: FN990 Family Hardware Interfaces

[o=] . Pl
Uisk L Lak
L K i av |
e | SIM faptianall
[ Far_lmFasmratasd '
[ I [ A
i |
s 10 A i AR -
L i Ll i Ll J % A
| r e
| il Ce | [

7.3.1 Host Interface

Note:

FH990 8.2 data card supparts USE 3.1 Gen 2 and PCle Gen 3

respedct

=l
7.3.1.1 Host Interface Switch Function

This section describes the host interface switch functions

Note: he meaning of the name USEPCle switch implies which interface
provides the main function,

Please refer to the TWW0301750, FN9S0 Family Software User
Guide, regarding each function,

Table 29:Host Interface Switch Pin

Table 30: USB/PCle Switch Pin
LB WILCh

e ety ] ~ [ =] e e i
e girnbermd | Bl Lab Mol 18 4 Jull:
Fle IS0 . AHE: oL SUppart

FMNO90 Farmily M.2 Card determines the host interface by checking the status of the
USB_PCIE_SWITCH pin at the beginning of the power-on seguences,

MNote: Whien using PCle EP, PCle RC cannot be used, and basic functions
such as mobile data and AT commands are provided through PCle
EP, while USB is provided anly for debugging and specific purpose.
For mare details, please refer to the 1WW0301750, FNSS0 Farnily

Software User Guide
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Mote: M990 Family supports the following devices as EP for data
irkerface:
o Marvell AQC10T Ethernet Contraller
» Eealek RTLE125 Ethernet Controller
Please cansult Telit if a different EF device is used as a data
interface since the EP device kernel driver needs to be modified ta
uze the FMN950 netwoark hardware accelerator,

Host Open: USE FN990

BV
10k
USE_PCIE_SWITCH 'ﬁ

D_..LJ
;

Host Low: PCle FN990

1
USE_PCIE_SWITCH 5:'1

; =

Hast Host Control FNO90

10k

USE_PCIE_SWITCH

GPID

Figure 11: Example Circuit for HOST Interface Switch Function

7.3.1.2 PCle Interface

The FN9S0 Farmily madule includes a PCle interface. PCle needs AC coupling series
capacitars en the TX lines in both directions. To interface PCle with the application board
that contrals the madem, 0.22 uF capacitors should be installed on PCIE_RX_P/M lines of
the FN990. The series capacitars are already placed on PCIE_TX_P/M lines inside the
FN390.

Internalty, the VPH_PWR level 10k pull-up resistor is already mounted on PCIE_WAKE_N,
FCIE_CLKREQ_M, and PCIE_RESET_M.

The suggested PCle interface connection is shown in the diagram below:
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Host FN990
Keed to mount series capacor on Hout board PLMe Controller
PCIE_REFCLE_P —‘f : POIE_REFCLE_P
PCIE_REFCLE_M PCIE_REFCLE_M
130 8F K
PLIE_TE_ P I PCIE_RE_P
PCIE_TH_M —F : PCIE_RX_M
220 nF
230 nF
PCIE_RX_P — PCIE_TH_P
I e s L L [
PCIE_RX_M T p— _TH
E] Lewel Rranslator
PCIE_RESET_M Ill PCIE_RESET_N
PCIE_WAKE N % POIE_WAKE_MN
PCIE_CLKREQ MW lE' |- : | PCIE_CLKREQ_N
Optional If Keded Q Q 10k Q IJI]
WPH PR 14V

Figure 12: Connection for PCle Interface

MNote: FNGA0 Family supports PCle roat complex (RC) made,
Cepending on the EP device such as NIC or samething else, may
require a suitable value of pull-up resistor on the PCIE_RESET_N
line.

Customers interested in using PCle RC mode can contact Telit
lechnical Suppaort at:

() rl ] e

s TS-AMERICASELEl com

o TS-APACELlt.cOmn

MNote: The PCle signals traces must be routed carefully: minimize trace
lengths, number of vias, and capacitive loading. The impedance
value should be as close as possible to the 85 Ohm differential.

Table 31: PCle Interface Signals
r < Y | 7}

a1 FCIE_THO_M a FCle transmit O - Minus Analog
43 FCIE_THO_P a FCle transmit 0 - Plus Analog
a7 FCIE_RH0_M | FCle receive O - Minus Analog
44 FCIE_RXO_P | PCle receaive O - Plus Analeg
53 FCIE_REFCLE M |1 FCle differential reference clock - Minus{Analog
55 FCIE_REFCLE_P | FCle differential reference clock - Plus  [Analog
50 FCIE_RESET M | Furctioral resat ta PCle bus WPH_P'WR Internal 10k PL
52 PCIE_CLERED M o FCle reference clock reguest signa YPH PWR Internal 10k PU
54 PCIE_WAKE_M a PCle wake-up WPH_P'WR Internal 10k PL

TWWO301752 Rey 11 Page 40 of 79 2024-12-09

40



AXISa

COMMUNICATIONS

Warning: FN990 data cards are not ueslgr'e_r_i ar intended to support Hot-
Swap or Hot-Plug connection. Perfarming How-Swap or Hot-
Plug may pose a danger to the FN990 Family module, ta the
host device, and to the person handling the device.

Mote: PCIE_RESET_M operates as digital input in PCle end point mode
and cpen drain in PCle reot complex mode. PCIE_CLKREQ_M and
PCIE_WAKE_MN operate as an open drain in PCle end point mode,
and digital input in PCle reot complex mode,

The default of the FN950 Family is end point mode.

Note: LConsider placing a law-capacitance ESD protection companent to
protect the FNS90 against ESD spikes.

PCle Layout Guidelines

The below guidelines will provide general guidelines for the PCle interface to improve

signal integrity.

e Al ather sensitiveshigh-speed signals and circuits must be protected from PCle
carruption.

«  PCle signals must be pratected from naisy signals {clocks, SMPS, and so forth),

e Payextra attention to crosstalk, 151, and intra-lane skew and impedance
discontinuities.

e PCle Tx AC coupling capacitors are better placed close to the source or receiver side

to keep good 51 of the route on the PCE.
e Tomaintain impedance balance, maintain positive and negative traces as balanced
as possible in terms of the signal and its return path.

e Trace length matching between the reference clock, Tx, and Rx pairs is not reguired.

# External capacitors alse should keep differential traces. Ensure not to stagger the
capacitors. This can affect the differential integrity of the design and can create EMI.
Table 32: PCle Routing Constraints

Genery Data rate B Ghbps®
Insertian less at 4 GHz {dB) 10 dE
Impedance B85 ahms differential
Bus length 285 mrm*
Lergth matching Intra pair match <= 0.7mm
Spacing To all ather sigrals =d ¥ line width
Te lare to Bx lane =4 line width
Companant AC capacitance 220 mF

*Actual throughput at the system level could be lower due to overheads.

**PCle trace length in FN990 Family: about 15 mm.

7.3.1.3 USB 3.1 Interface
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The FN990 Farmily madules include super-speed USB 3.1 Gen 2 with high-speed USB 2.0
backward compatibility. It complies with the Universal Serial Bus Specification, revision
3.1, and can be used far control and data transfers as well as for diagnostic monitaring
and firmware update,

The USE part is typically the main interface between the FNS90 Family module and
application hardware. USE 3.1 needs AC coupling series capacitors on the TX lines in both
directions.

Ta interface USE 3.7 with the application board contralling the modem, it is necessary 1o
ristall a 220 nF capaciter on the USB_S5_RX_P/M lines of the FNO90 Family. The series
capacitars are already placed on USB_55_TX_P/M lines inside the FN990 module.

Host FN930
et Lo el deried CaE0 ITor G oA Bsiuard USE 5.1 Controlier
220 nF
UsB_55_TH_P - Usa_S5_RX_F
USE_S5 TH M |——F WISE_S5_RX_M
220 né 1068
USE_S5_AxX_P {J— W5B_55_TX_P VRH_PiR
UISE_55_R¥_M 1 USB_55_TH_M
220
use_o- Usa_0- ypys
USB_D+ usa_D+

Figure 13: Connection for USE Interface

Mote: 1he USB signal traces must be carefully routed: minimize trace
lengths, number of vas, and capacitive loading. The impedance
value should be as close as possible to the 85 Ohm differential.

Table 33: USB Interface Signals

7 J5B_HS_DP 1D |USE 2.0 Data Plus Analag
9 U5B_HS_Dikd 1D |USB 2.0 Data Minus Analag
29 USE_ 55 _TH M O LSE 3.1 super-speed transmit - Minus |Analag
31 JSE 55 TH P o LEB 3.1 super-speed transmit - Plus  |Analag
a5 JSE_55_R¥_M | USB 3.1 super-speed receive - Minus |Analag
7 JSE_55_R¥_P | USBE 3.1 super-speed receive - Plus Analag

Note: LConsider placing a low-capacitance ESD protection component to
protect FN9S0 Farmily against ESD strikes.

USB OTG Feature
FNGA0 family supports USE Cn-The-Go (OTG) function.
Note: Since the FM990 family does not support a USE_ID pin, a TRGIO
pin should be set as the purpose of USB_ID using the #0TGCRG
cormmand. The module will be in host mode if the TGPIO pin is
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connected to the l-_'_,';;l.l'l-'.j. External 5V power is required on an

application board to supply 5V pe
the FN9S0 family does not supply power for the OTG dey

USB Layout Guidelines

JoEr

Jun s

=]

b T o e o . Ty
o the OTG device because

If third-party components are required for signal improvement, place them closer to

L]
the USE connector,

e Therearere y fast edge rates, so must be routed away from sensitive circuits
and signals (RF, audio, and X0).

o Maintain good isolation between the USE connector and RF antennas (especially 2.4
':..JH'_':.

o Route the RF sigre ting at a 2.4 GHz frequency with the highest isalation
possible from U ; .

o UUSBES Tx AC coupling capacitors are better placed close to the source ar the

Sh¢connector side to keep good SIof the main route an the PCB.

o Route differential pairs in the inner |ayers with a solid GND reference to have good
impedance cantrol and to minimize discontinuities,

¢ Keep isolation between the Tx pair, Bx pair, and DP/DM to avoid crosstalk,

« The 55-USB Tx and Rx differential pair maximum length is recommended to be less
thar 136 mm

o For USB 2.0 signal, the maximum trace length should be less than 234 mm.

Table 34:U5B Routing Constraints

=

rsertion loss at 5 GHz (dE) B
BS akhms diff L
- sl A6 AT 1234 1T
) L iy
Ler matching I ' “t 1. 7rmm o
Spacir Toallothersignals 0 |4 xlinaw it 3w [ir 1t
Tx Fix % line w Py
{ ompanerit .'-'.': Capacitance .rz': I

7.3.2 SIM Interface

The FN9S0 modern farmily supports an external SIM interface. (1.8 Y ar 295V

Mote:

In interface.

ol

i optional e5IM. In that case, UIM2 can'

SIM Card Interface 1

36 | LIMT WCC a Supphy cutpu for an ext M1 card| 1.8v 7 Z.90 Fawer

34 |UINT_DATA riection with an extarnal UIM1 [ 1.8v 7 2.9¢0 IFiLe 20K |
32 |UIMT_CLE 0 Clock cutpu a an external LM card By 2E
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30 LIMAT_RESET_M ol Resat cutput ta an exdernal UM card | 1.8 7 2.98Y

B6 LIKIT_PRESEMT | LT Card Present Detact 1.8 Irternal 100k
FU
Active High*

SIM Card Interface 2

A8 LIM2 WCC o Supply cutput for an edternal UIMEZ card] 1.8V 7 2.95) Paveer

42 LIM2_DATA (L] Data canmection with an external UIM2 | 1.8 0 2958V Internal 204 PL

card

A4 LI _CLE o Clock cutput ta an external UIM2 card | 7.84W 7 2958V

A6 LIM2_RESET_M O Rasal putput to an external UIM2 card [ 1.8W 7 2,95

40 LIM2_PRESEMT | L2 Card Present Detect 1.8 Irternal 100k
PU
Active High*

Note: rrom xx3 official W, the default UIM_PRESENT pin setting has
been changed from low to high ta comply with the .2
specification standard.

Pir settings can be changed through AT#SIMINCFG, please refer
to the AT commands reference guide for details.

If you have any special requirements, please contact Technica
Support ar Sales.

7.3.2.1 SIM Schematic Example

lhe diagram below shows in particular how the SIM part of the application interface
should be designed.

FN320
SMID p—— ",
SmacL Lo ot
SIMBST 1 ] Lo SIM_CARD o=
SINWVCE * ] Cl 5 -
SIMIN |_' -
7
lo o lo Jo | B
33pF |30 [33pF J100n : -
(oML fiDs) (el )] -
- v v =
Figure 14: 5IM S5chematic Example
MNote: M990 Family modems contain an internal pull-up resistor on
SIICL It is not necessary to install an external pull-up resistor,
7.3.3 eSIM Interface
FMO90 madems include pads for an optional embedded SIM (WLCSP package).
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Customers interested in using an embedded SIM mounted an the FN930 can contact Telil

lechnical Support at:
o [S-ERACAmelL COMm
o [S-AMERICAS@Le]t com

o TS-APACELElt com

7.3.4 12C - Inter-integrated Circuit

The FM9S0 Family supparts an 120 interface: the table below lists the 12C signals of the

Table 36: 12C Signal

Fin  Signal

7.3.5 Control Interface

Table 37: Control Interface Fins

Comment

el . .,
Nl )
NaAEL L
| i T
3 | I
M f
1 L i
r
L )|

7.3.5.1 WLAN/GNSS Disable

The W_DISABLE_M signal is provided to disable the WLARNSGMES function:

e W _DISABLE M

Low: Airplane mode

High ar Fleating: Marmal operaticon
e W _DISABLEZ M

Low: G55 Disable

High ar Fleating: Mormal cperaticn
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Host FN990

WPH_WR

W_DISABLE_N ﬁ’““

; B baaned

Figure 15: Example Circuit for WLAN/GNSS Disable Function

Please refer to the AT commands guide for setting the WLANSGMNSS disable function,

7.3.5.2 LED

The LED signal drives the LED output. The recommended LED connection is the following:

FNS90

Hl

LED_M

Basehand

Figure 16: Recommended LED Connection

R1 and VDD determine the LED brightness and forward current.,

When VDD is 3.3V and LED's forward voltage is 2.0V, the recommended R1 value ranges
from &6 to 250 Ohm.

However, the resister value must be calculated considering the LED specifications. It is
recammendead to use VDD below the VEH_PWER |evel.

MNote: If the LED function is enabled and a LED is connected to the
LED_M pin, current consurmption may be slightly increased. And
current sinking mode (up to 10mA) can be supported,

7.3.5.3 Wake Host

WAKE_OM_WAN_N is an active low signal and is used to wake the Host when specific
events ooour,

s SMS

o Metwork de-registration.

o Moice Call {if supparted by the moderm).

Please refer to the AT commands guide for setting the Wake function.
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Host FN990

Wake Event Pube

GO :"‘j fanarbuand
\' WWAKE_GN_WAN_N |

Ot ional For Prodedcticn of DeSerent L0 Linvel

Figure 17: Recommended LED Connection

71.3.5.4 DPR

7.4

sensor. Then FR990

This signal is input directly to the FNO90 module from a suitat
Farnily module will reduce cutput tx power

request.

Far further information on the DPR function on the FN990 modem family, please contact
lelit Technical Support at:

o TS-EMEA@ELElt.com

e TS-AMERICASELil com

o S-APACEeltcom

General Purpose I/0

Mhe general-purpose VO pins can be configured to act in four different ways:

e npul

« Cutput

o Fast shutdown

¢ Dedicated function (Custarmer requirement)

Input pins can anly report digital values (high or low) present on the pin st the read time

Catput pins Can an ¥ ohe Sel or the pin level can be queried.

Table 38: General Purpose 150D

Ll
General Purpase 10
BB TGPID 01 0 Genaral | By
Can
25 |TGRIC_02
Can be DPR
B2 |TGPIC 03 /0 |General Purpose 110
B4 |TGPIO_ 04 /0 |General Purpose /0
22 |TGRIC_D6
24 |TGRIO_O7
28 |TGRIC_O8 'O |General Purpose V0
Can b 125 5
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55 12C SDA i 12 Data 1.8 Irternal 2.2k
Can b TGRPIC_ 0% FU

58 12C_SCL o [1I2C Clack 1.8W Internal 2.2k
Can b TGRIC_10 FU

7.4.1 Using a GPIO as INPUT
GPIC pins, when used as inputs, can be tied to a digital output of another device and
report its status, provided the desice interface levels are compatible with the GPIO 1.8V
CMOS levels.
If a digital cutput of a device is tied to GPIO input, the pin has interface levels different
than 1.8% CMOS. It can be buffered with an open collector transistor with a 47K abm pul
up resistor to 1.8V,

7.4.2 Using a GP10 as OUTPUT
GPIO pins, when used as output, can drive 1.8V CMOS digital devices ar compatible
hardware. When set as outputs, the pins have a push-pull sutput, and therefare the pull
up resistor can be omitted.

LY

T

1L 2

J

Figure 18: GPIO Qutput Pin Equivalent Circuit
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8.1

8.1.1

RF Section

Antenna Interface
The antenna connection is one of the most impaortant aspects of the whaole application
design as it strongly affects the overall radio performance. Hence, please read and follow
the requirements and the guidelines as carefully as possible,
FN990 madules provide four MHF-4 type RF connectors covering 5G FR1/LTEMNCDMA,
bands including GNSS and one MHF-4 type RF connector dedicated to GMNSS.

Warning: When connecting cellular and GNSS antennas to the module,

pay special attention not to damage RF connectars.

Antenna Configuration

Please refer ta the picture below far the connectar pasition,

ANT O ANT 1 ANT 2 ANT 3 ANT 4

Figure 19: Antenna Configuration
Refer ta the following antenna configuration assigned.

Table 39: Antenna Configuration

ANT O WCDA B1, B2, B4, BS, BE, BE, B19|B1, B2, B4, B5, BG, B, B19

LTE 21, B2, B3, B4, BS, 87, B8, |B1,82, B3, B4, BS, B7, BE, B12,
212,813 814,817,818, |B13,B14,B17,B18, B19, B20,
B1% B20, 825, 826 B28, |B25, B2E BZE, B29(S0L), B30,
B30, B34, B33, 835, 840, |B32(50L), B34, B3E, B39, BAOD,
841, Boh, B71 B41, B42, B43, B4G(S0L), BAE,

B&E, B71
5G MR FRI1 nl, N2, N3, n5 n7.n8 nl2 Inl, n2, n3, N5 n7, ng nl2, N3,

13, nld, nl18 n20, n25 "4, n18 n20, s, nde, s,
ndG, n2E, N30, 38, ndl,  [R2ZY50L) n30, n3E, ndl, nd1,
rdl, niEd, nFl rdE, nal, N7 1, n7S{50L)
nT&EE0L), N7, 78, nTe

AMT 1 WIC DA GRS L1, Galilea
E1, Beidau B1,

Glonass G1

LTE B1,82, B3, B4, B7, B25, B30
B32(50L), B34, B3E, B339, B4D,
B41, B42, B43, B48, Bak

5G MR FRI1 ndB, n77, nFE NTa 1, 2, n3, A7, nd5, n3ad, n38
rd0, nd1, fd8, nes, nTS{S0L)
nT&EE0L), N7, 78, nTe
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Please refer to the tables below for the antenna port on each supported band

Table 40: 5G NR Sub-6 bands for Antenna Cunfiiuratinn

WAMTO AT AT FNT3
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MK Banad

Table 41: LTE for Antenna Cunriiuratiun

WAMTO AT T2 T3
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UTRA Band

Table 42: WCDMA for Antenna lIZ|:|nriiurr:|tin:|n

WAMTO AT MNT2 T3

Antenna Connector

hie FNSS0 Family is equipped with a set of 50 0 RF MHF-4 Receptacles from -PEX 20445
O01E

For maore information about mating connectors, please consult https:fwwwi-pexcom
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Figure 20: MHF-4 RF connector

ga—r—nrﬁ

| REGEPTAGLE PRAT NO.
| B0 E, 20448-001E-01
', e 0| E-0, 30448001 E-07

* MATMG HEXGHT
1.2 MA WITH 20011-001R, 20672001 R0,
ZAEE-0D+R-081. 2044B-001R-81E
1.4 MAX, WITH 20685001 R-ok
1.7 MAX, WITH 20833-001R-37

MATING CONDITION.
BITH MHE 4/MHF & FLUG

Figure 21: MHF-4 Receptacle

8.3  Antenna Requirements

Antennas for FNS90 Family modules must mest the requirements listed in the table

e

WCDMA/LTE/5G Sub-6 Antenna Requirements
Table 43: WCDMA f LTE / 5G Sub-6 Antenna Requirements

.

& o the frequency bandis) provided By the netwark
r, the custormsr

Freguaricy range Depsanding

Tiust use the most suitable antenna lar

fthosa band(s)
The bands supported by the FN390 Family are provided in Section 2.2

Frequency Bands and CA £ EM-DC Cambinatians

Impedancea S0 Chm

Input ponser - 24 dBrm averags poweer in WCDNA & LTE & 5G Sub-6
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8.4

8.4.1

[

WEWR recommended

Antenna Cable

Connecting cables between the module and LTE/Sub-6 antenna must have a 50 Ohm
rrpedance.

If the impedance of the module dees nat match, RF perfermance is significantly reduced.

Table 44: Minimize Antenna Cable Recommendations

Impedancea 50 Ohm
Max cable loss Lass than 0.5 dB

Avaid caupling with ather signals.

Warning: Impedance of antenna connector and RF cable must be
matched to 50 Ohm: mismatch will affect RF performance;
especially high inserticn lass of BF cable will cause T power
and Rx sensitivity degradation.

Warning: The FM930 should be located away from naise sources: R
cables and antennas should be installed away from noise
sources such as SMPS, USB/PCle interfaces, etc.

Antenna Installation Guidelines

« Each antenna must be installed with 2048 iselation.

e Install the antenna in a location with access to the network radio signal.

e The Antenna must not be installed inside metal cases.

e The Antenna must be installed according to the antenna manufacturer instructions,

& Antenna integration should optimize Radiation Efficiency. Efficiency values = 50% are
recammended an all frequency bands.

e Antenna integration should not perturk the radiation pattern described in the
Antenna manufacturer docurmentation.

o |Lis preferable to get an omnidirectional radiation pattern,

« Tomeet the related EIRP limitations, antenna gain must not exceead the values
indicated in regulatory requirerments, where applicable. The Typical antenna Gain in
rmost M2M applications does not exceed 2dBi.

o [f the device antenna is located farther than 20 em from the human body and there
are no co-located transmitters, then the Telit FOOIC approvals can be re-used by the
end product,

e [l the device antenna is located closer than 20 em fram the human body or there are
co-located transmitters, then additional FCOAC testing may be required for the end
product (Telit FCO/AC approvals cannot be reused).

Mote: OMN55 receive path uses either the dedicated GNSS connectar or
the shared Secandary ALK anternna connector.
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8.5  GNSS Receiver
The FMN9S0 Farmily integrates a GNSS receiver that can be used either in Standalone or in
A-GPS [assisted GPS) mode.
FMO90 modems support active GH55 antennas.

Table 45: GMSE Receiver

Fraguency rangs Wide-band GMES:
555 - 16046 MHz recommended
GPs

2.046 MHz BW MB GPS [centered on 157542 MHZ)
Glanass (GLOE

- 8.3 MHz BW (1597.05 - 1606 MHz)

Bailiou (BOS):

4.092 MHz BW (1555.05 - 156314 MHz)

Galileo [GAL)

4.092 MHz BW (centered on 157542 MHz)

Fassive Anterina Gain 1.5 dBi < Gain < 3aBi
Impedance 50 Thrm
External Amplification Gain 7.5d8 < Gain < 26 dB far naminal perfarmances:

1.5dB < Gain < 7.5 dB far nominal performance®

Supphy Valtage ERRY

Note: Configured as ATSGPSANTPORT= 1 or 2 (Internal LMA Active in
either canfiguration)
“Canfigured as ATSGPSANTPORT= 3 {Internal LMA bypassed)
I Must not exceed 26 dB
‘Configured as ATSGPSANTRORT= 4 {Internal LMA active)
* Wust not exceed 7.5 dB
Tatal gain applied at FN990 RF input connectar (Passive Antenna
gain + External LMA gain-losses)

8.5.1 GNSS RF Front-End Design

The FMN2S0 Farmily contains an integrated LMA and front-end SAW filter.

This allows the module to operate properly with a passive GNSS antenna. If the antenna

cannat be located near the FN990, then an active antenna (that is, an antenna with a

built-ir low naise amplifier) can be used with an external dedicated power supply circuit.

GMSS5 recene path uses either the dedicated GNSS connector #4 or the shared antenna

connector #71.

Note: FPlease refer to the FNSS0 Family AT Commands Reference Guide,

BOE015T11097A for detailled infarmation abaut GNES operating
modes and GNSS antenna selection.

TWW0301752 Rey 11 Page 55 of 79 2024-12-09

55



AXISa

COMMUNICATIONS

GNSS Characteristics

he belaw table specifies the GHNSS characteristics and expected perfarmance:

I {8 el i
I {8
i I =0
" 1 a
e ray
e
1
1
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9.2

9.3

Mechanical Design

General

The FN9S0 Family module was designed to be compliant with a standard lead-free SMT
process.

Finishing & Dimensions

The FNSS0 Family module's cverall dimensions are:
e Length: 5200 mm

o Width: 30.00 rrm

¢ Thickness: 2.25 mm

Drawing

This figure shows the mechanical dimensions of the FN990 Family madule.

(a3 )
N — -
- O 2218 o
| ] "
i [ el X Hal_ I. k=

o

T 11
77

- - |
T T

L

TR oS |

Figure 22: FN930 Family Module Mechanical Dimensions

The keep-out area (30%2.27 mm) on the bottorm side is only for
debugging purposes. Please do not use this area for hardware

design.

Warning:
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10.1

10.2

Debug the FN990 Family Module in Production

To test and debug the FNS90 Family module integration, it is stranghy recommended to
add test pins en the host PCE for the following purposes:

e« Checking the connection between the FNS90 Family itself and the application

«  Testing the performance of the module by connecting it to an external computer
Depending on the customer application these test pins include, but are noet limited to, the
following signals:

FULL_CARD_POWER_M, SYS_RESET_M, W_DISABLE_M, PCIE_WAKE_N

VPH_PWR, GND

VREG_LEE 1P&

USE D +/-

LISE S5 TR/RX_M/P

PCIE_TH/RX_M/F

Bypass Capacitor on Power Supplies

When a sudden voltage step is asserted to or a cut from the power supplies, the step
transition causes effects such as overshoot and undershoat. This abrupt voltage
transition can affect the device causing it te fail or to malfunction.

Bypass capacitors are needed 1o alleviate this behaviar, which can appear differently
depending an the various applications. Integrators must pay special attention to this issue
when they design their application board.

The power lines lerngth and width must be considered carefully, and the capacitors value
must be selected accardingly.

The capacitor will alse prevent power supply ripple and the switching neise caused in
TDMA systermns, such as GSM.

Maost important, a suitable bypass capacitor must be mounted on the following lines on
the application board:

«  WPH_PWR

Recoammended value:

o 100 pF for VPH_PWER

It must be cansidered that the capacitance mainly depends on the application board.
Gererally, additional capacitance is required when the power line is longer.
Furtherrmare, if the fast power-down function is used, an additional bypass capacitor
should be mounted on the application board.

10.2.1 EMC Recommendations

EMC protection an all FN950 pins shauld be designed on the application side accarding
1o the customer's requirement.

ESD rating on all pins of FN990 Family:

Hurman Body Model (HEM): +/- 1000 Y
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Charged Device Maodel (COM): +/- 250 v
All antenna pins up to +/- 4 kK
Do net touch without proper electrostatic protective

Warning:
equipment. The product must be handled with care, avoiding
any contact with the pins because electrostatic discharge may
darmage the product itself
TWWI301752 Rev 11 Page 59 of 79 2024-12-09
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11.1 Tray

The FN9S0 family modules are packaged on trays of 15 pieces each. These trays can be
used in SMT processes for pick & place handling.

A\ warsenc:

These tays can withstand a1 the madonum
tompe rature of 150°C TOTAL: 150 MOOURES

Figure 23: Tray Packaging
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Figure 24: Tray Construction
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12 Conformity Assessment Issues

12.1 Approvals Compliance Summary

Table 47: Americas Approvals Compliance Summary

Cauntry & BR CA, IS
Type Approval  [ANATEL ISED FCC

Table 48: APAC Approvals Compliance Summar

Eegion APALC
Country & AL ICM 1P KR TV
Type Approwval RCM ICCC IRL / [TBL KiC MCC

Table 49 EMEA Aiirnvals Cclmiliam:e Summai

Cauntry & EU UK
Type Approval RED UKCA

he equipment 15 Compliant

spproval is in progress

ype
|:| he equipment is nat cempliant

12.2 Americas Approvals

12.2.1 USA FCC
12.2.1.1FCC Certificates
he FOC Grants can be found here: hitpsfwew foc gov/oet/easfocid

12.2.1.2 Applicable FCC Rules
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Table 50: Applicable FCC Rules

FRZA0AZE f FM2304A28-HP 47 CFR Part 2, 15, 22, 24, 27, 90, 96
FRZA0A40 f FM230440-HP

12.2.1.3FCC Regulatory Notices

Modification Statement
Telit has not approved any changes or madifications to this device by the user. Ary
changes ar modifications could void the user's autharity to operate the equipment.

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

Wireless Notice

This device complies with FCC radiation exposure limits set forth for an uncontrolled
emvironment and meets the FCC radio frequency (RF) Exposure Guidelines. This
transmitter must not be co-located ar operate in conjunction with any other antenna or
transmitter. The antenna should be installed and operated with a minimum distance of
20 erm between the radiator and your body

FCC Class B digital device notice

This equipment has been tested and found to comply with the limits for a Class B digital

device, according to part 15 of the FCC Rules. These limits are designed to provide

reasanable protection against harmful interference in a residential installation. This

equipment generates, uses, and can radiate radio frequency energy and, if net installed

and used per the instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not oocur in a particular installation.,

IT this equipment does cause harmiful interference to radio or television reception, which

can be determined by turning the equiprment off and an, the user is encouraged to try to

correct the interference by taking ane or more ef the following measures:

s Reorient or relocate the receiving antenna.

e Increase the separation between the equipment and the receiver.

o Connect the equipment to an outlet on a circuit different fraom that to which the
receiver is connected.

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

Information for the OEMs and Integrators

The following statement must be included with all versions of this docurment supplied to
an OEM ar integrator but should not be distributed to the end user,

1 This device is intended for OEM integratars anly.

2 Please see the full Grant of Equipment decument for ather restrictions
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Manual Information to the End User

The CEM integrator should be aware not to provide infarmation to the end-user an bow
to install or remove this RF module in the user's manual of the end product which
ntegrates this module, The end user manual shall include all required regulatory
nformationdwarming as shown in this manual

Information on test modes and additional testing requirement

The module has been evaluated in mobile stand-alone conditions. For operational
conditions other than a stand-alone madular transmitter in a host (multiple,
simultanecusly transmitting modules or other transmitters in 2 host), additional testing
may be required (collocation, retesting...). If this module is intended for use in a portable
device, you are responsible for separate approval to satisfy the SAR requirements of FCC
Part 2.1093.

Additional testing, Part 15 Subpart B disclaimer

The modular transmitter is only autharized by the FCC for the specific rule parts (for
example, FCC transmitter rules) listed on the grant, and that the host product
marufacturer is respensible for compliance to any other FCC rules that apply to the host
not covered by the modular transmitter grant of certification. If the grantes markets their
product as being Part 15 Subpart B compliant {when it alsa contains unintentional
radiator digital circuity), then the grantee shall provide a natice stating that the final host
product still requires Part 15 Subpart B compliance testing with the moadular transmitter
ristalled. The end product with an embedded module may also need to pass the FCC Part
15 unintentional emissian testing requirements and be properly authorized per FCC Part
15.

12.2.1.4FCC Antenna info

This radio transmitter has been approved by FCC to operate with the antenna types listed
below with the maximum allowable gain indicated. Antenna types not included in this list,
with a gain greater than the maximum gain indicated for that type, are strictly prohibited
from use with this device,

Table 51: FCC Antenna Type

FH90AZE ¢ FRS90AIE-HP Cmnidirectional Monopole Antenna

FH990A40 FFN920A40-HF

Table 52: Max Antenna Gain for FCC in dBi - WCDMA bands

IMTS |Max Gain to meet FCC  |Max Gain to consider the [Max gain allowed

ERP/EIPP and MPE limit  [sarme Freguency with LTE
B2 B.5 5.9
B 5.5 55 55
BS 2.9 35 35
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f'-.-" 3in fio

ar FL. Bi)
Max Gain to meet FCC
ERP/EIRF ard MPE limit

Table 53: Max Antenna Gain for FCC in dBi - LTE bands

Max Gain to consider EM-

DC Active

Max gain allowed

Table 54: Max Antenna Gain for FCC in dBi - MR bands

Max Gain ta consider

Pax gain allowed

ERF/EIRF and MPE lirnit

EM-DC Active
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FC1.5 1.0 1.0 1.0

This transmitter must net be co-located or operating in conjunction with any cther
antenna or transmitter.

Labelling requirements for the host device

The host device shall be praperly labelled to identify the modules within the host device

sible at all times when installed in

The certification label of the module shall be clearly v
the host device, otherwise, the host device must be labelled to display the FCC 1D of the

module, preceded by the words "Contains transmitter module”, or the word "Contains®,

ar sirmilar wWarding expressing the sarme mean Mg, 45 i the below table.

Table 55: Host device FCC Label

NIIDAAD-HP Contains FCC I0: RIFFNGS

12.2.2 Canada ISED
12.2.2.11SED Database

e products ISED certified can be found here
Les produits certifiés ISED peuvent &tre traouves ici |
.:u. ..rlr._[[ ©

el [ = Tl = SIT1E[1 )

12.2.2.2 Applicable ISED Rules / Liste des Régles ISDE Applicables

Table 56: Applicable ISED rules f Régles ISDE applicables

f F9R0A2E-HP RE5: T0Z Issue 5, 130 Issue 2, 1337 Esue 4, 133 Ksua b,
MNI90A40 F FNS90A40-HP sse 5
CEL: 002 55ue 7

12.2.2.3ISED Regulatory Notices / Avis réglementaires d'ISDE

Modification Statement / Déclaration de modification

lelit has not approved any changes or madifications to this device by the user. Ary
changes or madifications could void the user's autharity to operate the equipment

lelit mappreuve aucune modification apportée & lappareil par hatilsateur, quelle gu'en
soit 1a nature. Teut changement eu modification peuvent annuler le droit dutilisation de

‘appareil par [utilisateur,
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Interference Statement / Déclaration d'interférence

lhis device complies with Industry Canada licence-exempt RS5 standard(s). Operation i

ditions: (1) this device may not Cause nterference, and (2]

subject to the following two o
this device must accept any interference, including interference that may cause undesired
aperation of the device.

Le présent appareil est conforme aux applicables BSS standards d'industrie Canada
L'exploitation est autorisée aux deux conditions suivantes : (1) l'appareil ne doit pas

LOL

produire de brouillage, et (2) lutilisateur de l'appareil dait accepter t brouillage
radicélectrique subi, méme si le brouillage est susceptible d'en compromettre e
fenctionnement

Radio Exposure Notice / Avis d'exposition radio

This device complies with ISED radiation exposure limits set farth for an uncentralled

"

ervironment and meets the R55-102 of the 15ED radio frequency

tenna gain must be less than the values reported in the table below:

| Exposure rules

Arni
Le présent appareil est canforme a l'exposition aux radiations FCC S 1SED définies pour un
erpdronnement nan contralé et répond aux directives d'exposition de la fréguence de la

FCC radiofréguence (RF) et RS5-102 de la fréquence radio (RF) 1I5ED régles d'exposition.

Gain de lantenne dait étre ci-de

Table 57: ISED Antenna Type

LUMTS  [Max Gain te meet 1C Max Gain to consider the (Max gain allowed
ERP/EIPF and MPE limit  Bame Frequency with LTE

o
[=F [=

BS B 5.5 3.5

Table 5%: Max antenna gain for IS3ED in dBi / Gain d'antenne max pour I5ED en dBi - LTE bands
Tiurm pour 15ED (dBi) / Gair nurm pour 150E [dBi)
LTE Max Gain to meet |1C Max Gain to censider EM- [Max gain allowed
ERP/EIRF and MPE limit  |DC Active

(s

=]
[=F Sl

B4 &0
] 3.
)

] o z 3
B =]
-

Bl o 3
3 30 ) ]
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Gain maximum pour ISED (dBi) ¢ Gain maximurm paur 1SDE (dBi)

MR Max Gain to meet 1C Max Gain to consider  Max gain allowed
ERP/EIRP and MPE limit  |EN-DC Active

MR bands

his transrmitter must not be co-located or operating in conjunction with any othe
anterna ar transmitter.
L'amettour ne doit pas dtre colocalisd nd fonctionner conjointemeant avec 4 aulre antenne ou
autre émetiour

his equipment must be installed and operated in accordance with provided instructions
and the antennals) used for this transmitter must be installed to provide a separation

distance of at least 20 cm from all persons and must not be co-located or aperating in
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conjunction with ary other antenna or transmitter, End-users and installers must be
provided with antenna installation instructions and censider remaoving the no-callecation
statement.

Cet dguipement doit étre installé ef utilisé conformémaent aux instructions fournies el la ou
les antennes uhilisées pour cet émeiteur doivent étre insialiées pour fournir une distance
d'e séparation d av moins 20 cm de toutes les personnes ef ne doivent pas éire co-localisées
ou fonctionner en conjoncition avec toute autre antenne ou émetteur. Les ulilisateurs finaux
af les instaliateurs dovent recevedr (8s instructions o'insialiation de {antenne ef envisager
de supprimer la déclaration de non-collocation.

Information on test modes and additional testing requirement / Informations sur
les modes de test et exigences de test supplémentaires

The module has been evaluated in mobile stand-alone conditions. For operational
conditions other than a stand-alone modular transmitter in a host {multiple,
simultaneously transmitting modules ar other transmitters in & host), additional testing
may be required (collocation, retesting...) If this module s intended for use in a portable
device, you are responsible for separate approval Lo satisfy the SAR requirements 1C RSS-
102.

Le module a éié évalud dans des conditions mebiles avtonomes. Pour des conditions de
fonctionnement autres gu'un émetfeur modulaire autonome dans un hite (plusieurs
modules transmettant simullandment ou o autres émetteurs dans un hdtel, des lests
supplémentaires peuvent éire nécessaires (colocalisation, retest. ] 5i ce module est desting
g étre wiilisé dans un appareil portable , vous dtes responsable de | approbation séparde
pour satisfaire aux exigences SAR /0 R55-102

Labelling requirements for the host device / Exigences d"étiquetage pour le
périphérigue hote

The host device shall be properly labelled to identify the modules within the host device,
The certification label of the madule shall be clearly visible at all times when installed in
the host device, atherwise, the host device must be labelled to display the 1T of the
module, preceded by the words "Contains transmitter module”, or the word "Contains”,

ar similar wording expressing the same meaning, as in the following table,

L apparel hite doit 8tre dtiqueté comme il faut pour permettre Uidentification des modules
gqui 5y trouvent. L'étiguette de certification du module denné doit étre posée sur | apparei!
hdte @ un endradt blen en vee en tout temps. En labsence d'étiquette, 'appareil hdte doit
porter une dtfguette dennant le IC du module, précddd des mots « Contient un madule
d'émission », g maot « Contient » ouv o 'une formulation similaire exprimant le méme sens,
COANME 8n tableay Suivant.

Table 61: Host device IC label 7 Etiiuette IC dui diiuﬁitif hate

FH990A2E Cantains 1C: 5T13TA-FN990A2E
Fr990A40 Cantains 1C: 5131TA-FN990A40
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FHI90AZE-HP
FHI90A40-HP

antains 1C: 5131A-FNIS0AZEHP

artains IC: 5131A-FNIS0AA0HP

-
"~
=
-

CAM ICES-3 (B) / NMB-3 (B)
lhis Class B digital apparatus complies with Canadian [CES-003.

Lot appareil numérique de classe B est conforme 3 la norme canagienne ICES-003.

12.2.3 Brazil ANATEL
12.2.3.1ANATEL Regulatory Notices

Agéncia Macional de Telecomunicactes (AMATEL) of Brazi

® ANATEL

FNO90A28/FNI90A28-HP Homologation # 0BB56-223-02618
12.3 APAC Approvals
12.3.1 Japan JATE/TELEC

Telit strangly recommends to customers, deploying the module ta Japan, the usage of
ATHFWSWITCH command to select the right Japanese carrier profile. The carrier profile
has been designed to enable the right 5G NR, LTE, and WCDMA bands and also the

requir ed carrier setlings.

12.3.1.1JRL/JTBL Regulatory Notices

Antenna info

According to Japan regulatary rule, module certification is valid only with the specific
antennas registered to and approved by Japan Radio Law (|RL) certified body in relation to
module certification. Customers who are going to use modules under JRL are responsible
to contact Telit technical support or sales to get the list af these antennas.

12.3.2 Korea KC
12.3.2.1KC Regulatory Notices

According to KC Korea requirerments, the module and the packaging shall be identified as
described in the following lines.
KiC ID: R-C-TCS-FMN990A28

KT lago:

Canformance Assessment Motation
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R-C-TCS-FN990A28

71552 B 56 EEUE R 22(3.5 GHI?IE

DE: FN9S0AZE

HEH: FHHA REHOMILEEAE

HENMERF: FAHL) FAH|HAAFTUE 5 B3, EF, Juy
HEUE: BEE7|

12.3.3 Taiwan NCC
12.3.3.1NCC Regulatory Notices

12.4

According te Mational Communication Cammission (MCC) Taiwan requirements, the
module, and the packaging shall be identified as described in the Tollowing lines. Shall be
added also the specified safety warning statement.

o EAEREEE SEEER

o  NEESARDSEERHENERRErRETERARER SERFSRENTE

s rien razanarsmun - ooz 24,
FRSO0AZE - «E COAKZIYOO0E0TI
FRSE0AZE-HP - «ﬂ COAKZ23Y00E1T

" FAE S FNOS0AZE / FNOO0AZE-HP i WCDMA B1/BE, LTE
B1/B3/B7/BE/B28/B38/B41, MR n1/n3/n?m&/m28/n38mnd1/n78]

o EEAE IEEDEDRE (MPE)BRE 1.0mWem?2 - R RIESERIES 0138mw
cm2 1, EERERRSRmEEE L ER A 20 A

EMEA Approvals

12.4.1 EU RED
12.4.1.1EU Declaration of Conformity

In accordance with the above Approval Compliance Summary table, where applicable
tgreen ball), hereby, Telit Commurications S.poA declares that the equipment is in
compliance with the Directive 2074/53/E0.

The full text of the EU declaration of conformity is available at the following internet
address:_httpstwen telit. com/red

Text of 2014/53/EU Directive (RED) requirements can be found here:
https:ffeur-lex europa.ewddesal-contentERTET uri=CELEX. 320141 0053

12.4.1.2RED Antennas

This radio trarsmitter has been approved under RED to operate with the antenna bypes
listed below with the maximum permissible gain indicated. The usage of a different

antenna in the final hosting device may need a new assessment of host conformity te
RED.
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Table 62: RED Antenna Type

Table 63: Max Antenna Gain for RED in dBi - WCDMA bands
Max Gain for RED (dBi)

UKMTS  jAnt Gain to meet CE MPE Max Gain to consider Max gain allowed
lirmit same Frequency with LTE

Table 64: Max Antenna Gain for RED in dBi - LTE bands
sain for RED (dBi)

LTE Ant Gain to meet CE MPE |Max Gain to consider EN- [Max gain allowed
lirmit DT Active

Table 65: Max Anténna Gain for RED in dBi - NR bands

Mt ain for RED (o

MR At Gain to meet CE MPEMax Gain to consider  [Max gain allowed
irmit EM-DC Active
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12.5 RoHS, REACH, and WEEE Info
12.5.1 RoHS Info

Any requests an infarmation related to RoHS certifications can be addressed Lo
Chermical. Certifications@telit.corm.

12.5.2 REACH Info
Any requests an infarmation related to REACH certifications can be addressed o

Chemical.Certifications@mtelit.corm.

12.5.3 WEEE Info

This syrmbal means that accarding to local laws and regulations your product

andfor its battery shall be disposed of separately fram household waste,
When this product reaches its end of life, take it to a collection point
designated by lacal authorities, Proper recycling of your product will protect

HEE uman health and the envirconment
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13 Acronyms and Abbreviations

Table 66: Acronyms and Abbreviations

ACTOITYIm Definition
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Related Documents

Refer to httpsfidz telit. comy for current documentation and downloads.

Table 67: Related Documents
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15 Document History

Table 68 Document History
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