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Applicability Type

AIW PN MPN

Description

FM160-EAU-

AIW-356 DQ-EO1 01

5G communication module with M.2 interface for
Europe, Australia, and Brazil, USB only for data
transmission
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1 Foreword

1.1 Introduction

The document describes the electrical characteristics, RF performance, dimensions and
application environment, etc. of AIW-356 DQ-EOQ1 (hereinafter referred to as AIW-356). With
the assistance of the document and other instructions, the developers can quickly understand
the hardware functions of AIW-356 DQ-EO1 modulesand develop products.
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2 Overview

2.1 Introduction

AIW-356 DQ-EO1 is a highly integrated 5G wireless communication module which uses M.2
form factor interface. Itsupports 5G NR SUB6/LTE FDD/LTE TDD/WCDMA systems and can
be applied to most cellular networks of mobile operators in the world.

2.2 Specifications

2.2.1. RF Characteristic

AIW-356 DQ-EO1 operating band and data throughput are shown in Table 2-1 and Table 2-2:

Mode AIW-356 DQ-EO1

WCDMA Band 1/5/8

FDD-LTE Band 1/3/5/7/8/20/28/32

TDD-LTE Band 38/40/41/42/43

SA n1/3/5/7/8/20/28/38/40/41/75/76/77/78
NSA n1/3/5/7/8/20/28/38/40/77/78

GNSS GPS/GLONASS/Galileo/BDS/QZSS

Table 2-1 Operating bands

Mode AIW-356 DQ-EO1

Support 3GPP R9, support DC-HSDPA+ /\WCDMA.
Support QPSK/16-QAM/64-QAM

WCDMA HSUPA: UL peak rate 5.76Mbps, CAT6

DC-HSDPA: DL peak rate 42Mbps, CAT24

WCDMA: DL peak rate 384Kbps, UL peak rate 384Kbps

Support 3GPP R16, DL-256QAM, UL-256QAM
Max support SDLCA, 2ULCA

LTE DL 4X4 MIMO

Peak rate UL: 211Mbps, DL: 1.6Gbps




~
AlWireless

Advantech Industrial Wireless

NSA

LTE Modulation: DL-256QAM, UL-256QAM
NR Modulation: DL-256QAM, UL-256QAM
LTE support max DL 2X2 MIMO

NR support max DL 4X4 MIMO

UL peak rate 555Mbps, DL peak rate 3.2Gbps

SA

DL-256QAM UL-256QAM

Support max 100MHz bandwidth

UL 2X2 MIMO, DL 4X4 MIMO

Peak rate UL: 900Mbps, DL: 2.47Gbps
LTE Modulation: DL-256QAM, UL-256QAM
NR Modulation: DL-256QAM, UL-256QAM

Table 2-2 Modulation characteristic & Data throughput
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2.2.2. Product Specification

Mode

Specification

CPU

AIW-356 DQ-EO1

Qualcomm SDX62, 4nm process, ARM Cortex-A7, up to 1.5 GHz

Memory

4Gb LPDDRX4+4Gb NAND Flash

Supported OS

Linux / Android / Windows

Class 3 (23.5dBmz+1.5dB) for WCDMA bands
Class 3 (23dBm=1.5dB) for LTE bands

Antenna

Power Level Class 3 (23dBmz*1.5dB) for NR Sub6 bands
Class 2 (26dBmz+1.5dB) for n77/78 bands
Class 2 (25.5dBm+1.5dB) for b41/n41 bands
Normal operating temperature: —30°C to +75°C 1
Temperature Extended operating temperature: —40°C to +85°C 2
Storage temperature: —40°C to +85°C
Dimensions 30mm x 52mm x 2.3mm
Weight About 8.5 ¢

Interface

WWAN Antenna x 4

Support 4x4 MIMO

Function Interface

Dual SIM, 3V/1.8V
SIM1: USIM

SIM2: USIM

Super Speed USB

High Speed USB

W_Disable#
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DPR (Dynamic Power Reduction, reserved)

LED

Function Interface Antenna tuner interface
12S

Protocol Stack IPV4/1IPV6

Firmware update USB

Table 2-3 Product Specification

Note:

1. When temperature keeps in the range of =30 to 75°C, module can work normally.

Module performance meets the 3GPP specifications.

2.  When temperature keeps in the range of —40 to 85°C, module performance may

be slightly out of 3GPP specifications.
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2.3 Application Framework

The peripheral applications for AIW-356 DQ-EO01 module are shown in Figure 2-1:
ANT3 ANT2 ANT1 ANTO
\T/ \.\J!. \‘|f{
O O O O

Module

Power ON/ . Indicat
Supply OFF# RESET SIM1 SIM2 PCLe USB EINT or

#
I B | —

v
Host application

—{ }I— Control

<>
4>

ol o~
EXPRLCSS
‘o—%»‘q T

Figure 2-1 Application framework
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2.4 Hardware Block Diagram

The hardware block diagram in Figure 2-2 shows the main hardware functions of AIW-356
DQ-EO1 module,including baseband and RF functions.

® Baseband functions contain:
» UMTS/LTE/NR Controller

> PMU

» NAND/LPDDR RAM

>  Application Interface

® RF functions contain:

» RF Transceiver

> RF Power/PA

» RF Front End

> RF Filter

> Antenna Connector



Q
AlWireless

Advantech Industrial Wireless

ANTS ANTZ ANTI AMNTO
r'y T A r'y
v v L
> APT — »
> TRX Blocks
A
o RFFE ™ R
v v
»
Transceiver
RF CLK
76.8MHz
PMX65 . 4
. PMK65
BB CLK RFFE QLINK
- ke 19.2MHz
7EEMHz
%0 A J A J
SDX62
,Ii A
eSIM 44| I I
\ v
VEBAT FCPF# RESET_N USIMA USIM2 PCled.0 USB_HS/SS GPIO/EINT
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Figure 2-2 Hardware block diagram
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2.5 Antenna Configuration

AIW-356 DQ-EO01 module supports four antennas and the configuration is shown in the

following table:

Pin Name I/O Antenna configuration
WCDMA: B1
Main TX/PRX: LTE: B1/3/7/38/40/41/42/43

NR: n1/3/7/38/40/41/77/78

ANTO AlO LTE: B32
PRX
NR: n75/76

/ MIMO PRX NR: n5/20/28

WCDMA: B1/5/8

Diversity Antenna: LTE: B1/3/5/7/8/20/28/32/38/40/41/42/43

ANT1 AIO
NR: n1/3/5/7/8/20/28/38/40/41/75/76/77/78
GNSS: L1 RX
MIMO Diversity LTE: B1/3/5/7/20/28/32/38/40/41/42/43
ANT?2 AIO Antenna.
ntenna. NR: n1/3/5/7/20/28/38/40/41/75/76/77/78
WCDMA: B5/8
Main TX/PRX: LTE: B5/8/20/28
NR: n5/8/20/28
ANT3 AlO LTE: B7/42/43
MIMO PRX:

NR: n7/75/76

Secondary TX / MIMO LTE: B1/3/38/40/41

PRX NR: n1/3/38/40/41/77/78

Table 2-5 AIW-356 DQ-E01 module antenna configuration

12
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3 Application Interfaces

3.1. M.2 Key-B Interfaces

Top View

Bottom View

Pin 74

LY

Pin1

Pin 2

13
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3.1.1.

Pin Map

AIW-356 DQ-EO1

CONFIG_2

NC 73
GND 71

68 FORCE_USB_BOOT(1.8V) CONFIG_1 69
66 | SIM Detect (1.8V) RESET#(3.3V/1.8V) 67
64 | COEXL1 (1.8V) ANTCTL3 (1.8V) 65
62 COEX2 (1.8V) ANTCTL2 (1.8V) 63
60 NC ANTCTL1 (1.8V) 61
58 RFFE_SDATA(1.8V) NC 59
56 RFFE_SCLK(1.8V) GND 57
54 | PEWAKE# (3.3/1.8V) REFCLKP 55
52 | CLKREQ¥# (3.3/1.8V) REFCLKN 53
50 PERST# (3.3/1.8V) GND 51
46 UIM2_RESET PERNO 47
44 | UIM2_CLK GND 45
42 UIM2_DATA PETpO 43
40 | SIM2_DETECT1.8V PETNO 41
38 NC GND 39
34 | UIM1_DATA USB_SS-RX- 35
32 UIM1_CLK GND 33
30 UIM1_RESET USB_SS-TX+ 31

14
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Pin No. AIW-356 DQ-EO1 Pin No.
28 12S_WA (1.8V) USB_SS-TX- 29
26 W_DISABLE2#(3.3/1.8V) GND 27
24 12S_TX (1.8V) DPR(3.3/1.8V) 25
22 12S_RX (1.8V) WOWWAN?# (1.8V) 23
20 12S_CLK (1.8V) CONFIG_O 21

Notch Notch

Notch Notch

Notch Notch

Notch Notch
10 LED1#(OD) GND 11
8 W_DISABLE1#(3.3/1.8V) USB_D- 9
6 FULL_CARD_POWER_OFF# USB_D+ 7
4 GND 5
2 GND 3
CONFIG_3 1

Figure 3-1 Pin map

A Note:

1. The AIW-356 DQ-EO01 module applies standard M.2 Key-B interface, with a total of 75 pins.
2. Pin “Notch” represents the gap of the gold fingers. For the location of other pins, refer to Figure

6-1 Structural dimensions.

15
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3.1.2. Pin Definition

Pin Pin Name Description

NC, AIW-356 DQ-EO01 M.2 module is
1 | CONFIG_3 o) NC configured as the WWAN — PCle -
with the USB_SS interface type
2 |VvCC Pl - Power input Power
Supply
Power
3 | GND - - GND Supply
4 |VCC Pl - Power input Power
Supply
5 | GND - - GND Power
Supply
Module power-on/off control, the
module is powered off when the pin is
5 FULL_CARD_ | U at low level, and the module is powered 3.3V/
POWER_OFF# on when the pin is floating or at high 1.8V
level. Pulled up through Internal
390KQ resistor
7 | usB D+ o | - USB 2.0 Data+ oo
Disable flight mode of WWAN 3.3V/
8 | W_DISABLE1# I PU ,
- module, active low 1.8V
9 |USBD- /O | - USB 2.0 Data— 033\>/
System status LED driving pin,
10 | LED1# O T -
OD-gate output.
11 | GND R GND Power
Supply
12 | Notch - - Notch -
13 | Notch - - Notch -
14 | Notch - - Notch -
15 | Notch - - Notch -
16 | Notch - - Notch -
17 | Notch - - Notch -

16
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Pin  Pin Name Rl Description
Value
18 | Notch - - Notch -
19 | Notch Notch
20 | 12S_CLK O PD I2S Serial clock 1.8V
NC, AIW-356 DQ-EO01 M.2 module is
21 | CONFIG_O - NC configured as the WWAN — PCle -
with the USB_SS interface type
22 [ 12S_RX I PD I2S Serial receive data 1.8V
23 | WOWWAN# O PD Wake up host 1.8V
24 | 12S_TX 0] PD I2S Serial transmit data 1.8V
Dynamic power control for SAR 3.3V/
25 | DPR I PU 1.8V
interrupt detection, active low, Reserved | ™
. . 3.3V/
26 | W_DISABLE2# I PU Disable GNSS, active low 1.8V
27 | GND - - GND Power
Supply
28 | 12S_WA 0] PD I2S Word selection, left/right channel 1.8V
Negative end of USB super speed data
29 |USB_SS -TX- O - -
transmitting
30 | UIM1_RESET 0] L SIM1 reset signal 1';30//
Positive end of USB super speed
31 | USB_SS -TX+ 0] - -
data transmitting
32 | UIM1_CLK o |L SIM card 1 clock 1'38\>”
33 | GND - - GND Power
Supply
1.8V/
34 | UIM1_DATA /O |L SIM card 1 data 3V

17
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Pin Pin Name Description
Negative end of USB super
35 | USB_SS-RX - I - -
speed data receiving
1.8V/
36 | UIM1_PWR PO |- SIM card 1 power supply, 3V/1.8V 3V
37 | USB_SS-RX+ I - USB super speed receive data plus 1.8V
38 | NC - - - -
39 | GND - - GND Power
Supply
SIM card 2 detection, internally
40 | SIM2_DETECT I PU pulled up through 390KQ resistor, 1.8V
Active high by default
41 | PETNO O - Negative end of PCle data TX -
3Vv/
42 | UIM2_DATA /O | L SIM card 2 data 1.8V
43 | PETpO O - Positive end of PCle data TX -
3Vv/
44 | UIM2_CLK O L SIM2 clock 1.8V
45 | GND - - GND Power
Supply
3Vv/
46 | UIM2_RESET @) L SIM card 2 reset 18V
47 | PERNO I - Negative end of PCle data RX -
3Vv/
48 | UIM2_PWR PO |- SIM card 2 power supply 1.8V
49 | PERpO I - Positive end of PCle data RX -
Module PCle interface reset.
: : 3.3V/
50 | PERST# I PU Active low, internally pulled up 1.8V
through 4.7KQ resistor
51 | GND - - GND Power
Supply

18
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Pin Pin Name Description
Device requests a PCle reference clock
to transmit data.
It is also used by L1 power management
: , 3.3V/
52 | CLKREQ# /O | PU status mechanism. Host or device 1.8V
initiates an L1 exit.
Active low, An external pull-up
resistor must be reserved.
PCle Reference Clock signal
53 | REFCLKN I - -
Differential Negative
Wake up system and restore
PCle link from L2 to LO,
depending on whether the 3.3V/
54 | PEWAKE# O PU '
. . 1.8V
system supports wakeup functionality.
Active low, An external pull-up
resistor must be reserved
PCle Reference Clock signal
55 | REFCLKP I - -
Differential Positive
56 | RFFE_SCLK 0] PD RFFE-MIPI serial clock signal 1.8V
57 | GND R GND Power
Supply
58 | RFFE_SDATA /O | PD RFFE-MIPI serial data signal 1.8V
59 | NC - - - -

19
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Reset

Pin Pin Name VEE

Description

A high level on this pin disables

n79 LNAs. Normally this signal is
60 | WLAN_TX _EN I - from external 5 GHz WLAN -
when its transmitting power

exceeds a threshold.

61 | ANTCTL1 O PD Tunable antenna control bit 1 1.8V

BT-SIG based module public

network RF and WiFi/BT wireless
62 | COEX_2 I PD coexistence management. This 1.8V
function is used specifically for

UART receiving.

63 | ANTCTL2 O PD Tunable antenna control bit 2 1.8V

BT-SIG based module public

network RF and WiFi/BT wireless

64 | COEX 1 O PD coexistence management. This 1.8V

function is used specifically for

UART receiving.

65 | ANTCTLS3 O PD Tunable antenna control bit 3 1.8V

SIM card 1 Detection, pulled up
through 390KQ internal resistor,
66 | SIM1_DETECT I PU 1.8V
Active high by default, indicating

SIM card available

20
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Pin | Pin Name Description
Module reset, pulled up through 3.3/
67 | RESET# I PU 1.8V
390KQ internal resistor, active low ’
After the pin is pulled up to 1.8V during
power-on, the module will enter the USB
download mode. The pin is used for
68 | FORCE_USB BOOT | | - updating the software of module 1.8V
If it is floating or pulled to low level,
the level, the module will enter the
normal mode.
GND, AIW-356 M.2 module is
69 | CONFIG_1 O | GND | configured as the WWAN — PCle -
with the USB_SS interface type
70 |vce Pl |- Power input Power
Supply
71 |GND - - GND Power
Supply
72 |vce PI |- Power input Power
Supply
73 | NC - - - -
74 |vce PI |- Power input Power
Supply
NC, AIW-356 M.2 module is
75 | CONFIG_2 O |NC configured as the WWAN - PCle -
with the USB_SS interface type

Table 3-1 Pin definition

21
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Reset Value: The initial status after module reset, not the status when working.
H: High Level

L: Low Level

PD: Pull-Down

PU: Pull-Up

T: Tri-state, high resistance

OD: Open Drain

Pl: Power Input

PO: Power Output

A Note:

1. The unused pins can be left floating.

2. Allinterfaces that support 3.3V voltage are based on the input voltage of +3.3V power supply.
When the input voltage range of the power supply changes from 3.135V to 4.4V, the

corresponding interface voltage changes accordingly.

22



o~
AlWireless

Advantech Industrial Wireless

3.2. Power Supply

DC Parameter (V)

Pin Name Pin Description Minimum [Typical Maximum
Value Value Value
2,4,70, 72, 74NCC Pl Power supply input 3.135 3.8 4.4
36 UIM1_PWR |PO |USIM power supply - 1.8V/I3V |
48 UIM2_PWR PO  |USIM power supply - 1.8V/I3V |

Table 3-2 AIW-356 DQ-EO1 module power interface

3.2.1. Power Supply

The AIW-356 DQ-EO01 module should be powered through the VCC pins, with the continuous

current ability greaterthan 2.5A, and the power supply design is shown in Figure 3-2:

Module

<
"
m

VCC(PIN2Z 4)

|| TuF
220uF
: +

AY
L
Vi

||1OOHF

VCC

VCC(PINTO,72,74)

| 220UF

J |

L 8.20F |
| 10pF
|

l>—| I‘lgili

{|100nF

——F2

Figure 3-2 Power supply design
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Recommended
Capacitance

Application Description

To reduce power fluctuations of the
module inoperation, use low-ESR
capacitors.

For LDO or DC/DC power supply, the

220uF x 2 Voltage regulating capacitors capacitance should be no less than
440uF. For battery power supply, the
capacitance can
be reduced to 100 uF to 200uF.

1uF, 100nF Digital signal noise Filter out the interference generated

from the clock and digital signals

39pF, 33pF 700/800 MHz, 850/900MHz Filter out low frequency band RF

frequency band interference
1500/1700/1800/1900MHz,
18pF, 10pF, 2100/2300MHz, : . _
8.20F, 6.80F, | 2500/2600MHz, ;"Ft?r:tgr‘fer”;i‘zgjm/ high frequency band
3.3pF 3500/3700MHz, 5GHz

frequencyband

Table 3-3 Filter capacitor design for power supply

A stable power supply ensures the normal operation of AIW-356 DQ-EO01 module. Make sure
that the ripple of the power supply less than 300mV in design. Ensure the power source
voltage should be not lower than 3.135V when in MAX consumption mode, otherwise the
module may shut down or restart. The power supply requirement is shown in the following

Figure 3-3:

Burst transmit Burst transmit

: < B}
Power supp ]y Ripple=300mV

Drop
VBAT =3.135V

Figure 3-3 Power supply requirement

24
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3.2.1. Logic Level

Parameter Minimum Typical Maximum
1.8V logic level 1.71 1.8 1.89

Vi 1.2 1.8 2.0

ViL -0.3 0 0.3

Table 3-4 Definition of 1.8V logic level

Parameter Minimum Typical Maximum
3.3V logic level 3.135 3.3 3.465

ViH 2.3 3.3 3.6

Vi -0.3 0 0.3

Table 3-5 Definition of 3.3V logic level

3.2.2. Power Consumption

The following table lists power consumption data of the AIW-356 DQ-NO1 module under 3.8V

power supply.

25
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" Typical
State Mode Condition Current/mA
loff Power off  |[Power supply, module power-off 0.120
WCDMA DRX=8 55.1
LTE FDD |DPC (Default Paging Cycle) =#128 55.9
lipLe (USB - _
Disconnection.) LTE TDD |DPC (Default Paging Cycle) =#128 56
SA Long DRX (ms10) 53.5
Radio Off |AT+CFUN=4 Flight Mode 53.4
WCDMA DRX=8 2.3
LTE FDD  |DPC (Default Paging Cycle) =#128 2.9
Is.eer (USB : -
Disconnection.) LTE TDD |DPC (Default Paging Cycle) =#128 2.6
SA Long DRX (ms10) 3
Radio Off |JAT+CFUN=4 Flight Mode 1.7

WCDMA Data call Band 1 @+23.5dBm 730

IWCDMA-RMS WCDMA
WCDMA Data call Band 8 @+23.5dBm 635

LTE FDD Data call Band 1 @+23dBm 789.8

LTE FDD Data call Band 3 @+23dBm 855.8
LTE FDD

LTE FDD Data call Band 5 @+23dBm 594.8

LTE FDD Data call Band 8 @+23dBm 655.0

LTE TDD Data call Band 34 @+23dBm 372

lLTE-RMS
LTE TDD Data call Band 38 @+23dBm 490.2

LTE TDD LTE TDD Data call Band 39 @+20dBm 351

LTE TDD Data call Band 40 @+23dBm 489.2

LTE TDD Data call Band 41 @+20dBm 680

LTE HPUE |LTE TDD Data call Band 41 @+25.5dBm [904.3

26
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" Typical

State Mode Condition current/mA
EN-DC Data call B1+n78 @23dBm+23dBm 1150
EN-DC Data call B3+n78 @23dBm+23dBm 1204
EN-DC Data call B5+n78 @23dBm+23dBm 031
EN-DC Data call B8+n78 @23dBm+23dBm 1230

lLte.rms [EN-DC HPUE
EN-DC Data call B3+n79 @23dBm+23dBm 1245

EN-DC Data call B39+n79 @23dBm+23dBm 721

EN-DC Data call B3+n41 @23dBm+23dBm 1260

EN-DC Data call B39+n41 @23dBm+23dBm 743

nl@max power @23dBm (10MHz, Inner full RB) [736.4

SA FDD
n28@max power @23dBm (10MHz, Inner full RB) 696
n4l@max power @23dBm (100MHz, Inner full
502.2
RB)
n78@max power @23dBm (100MHz, Inner full
SA TDD P ( 452
RB)
n79@max power @23dBm (100MHz, Inner full
423
RB)
n4l@max power @25.5dBm (100MHz, Inner full 6153
Isa-rms RB) .
n78@max power @26dBm (100MHz, Inner full
SA TDD HPUE 529.7
RB)
n79@max power @26dBm (100MHz, Inner full
488
RB)
n4l@max power @24.5dBm (100MHz, Inner full
648
RB)
n78@max power @24.5dBm (100MHz, Inner full
SA UL MIMO 604
RB)
n79@max power @24.5dBm (100MHz, Inner full -

RB)

Table 3-6 Power consumption of 3.8V power supply
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A Note:

3.4.1.

The data above is an average value of the test results conducted on some
samples at 25°Ctemperature.

3.4.2.

The LTE power consumption data is a test result conducted on 10MHz 1RB.
3.4.3.

The NR power consumption data is a test result conducted on DFT-s-
OFDM/QPSK, Inner Full RB.

3.4.4. The NR UL MIMO power consumption data is based on CP-OFDM / QPSK,

Inner Full RB.

28
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3.3. Control Signals

The AIW-356 DQ-EO01 module provides two control signals for power-on/off and reset

operations, the pins are defined in the following table:

Pin Pin Name I/O Reset Description
Value
Module power-on/off control
Pulled up through internal
, 3.3V/
6 | FULL_CARD POWER_OFF# |l |PU 470KQ resistor L8V
Power-on: High/Floating
Power-off: Low
Module reset, pulled up
67 | RESET# | |PU | through internal 3.3v/
1.8V
390KQresistor, active low
Module PCle interface reset.
. 3.3V/
50 | RESET# I PU Active low, Pulled up through 1.8V
internal4.7KQ resistor

Table 3-4 Module power-on/off and reset

A Note:

RESET # and PERST # need to be controlled by independent GPIO which cannot be shared with

other devices on the host. RESET # and PERST # are sensitive signals. During PCB layout, keep
these signals far away from radio frequency interference. PCB routes must be protected using

GND and kept away from edges of PCBs to avoid module reset due to ESD problems.

29
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3.3.1. Module Power-on

3.3.1.1. Power-on Circuit

When the FCPO# (FULL_CARD_POWER_OFF#) pin and reset (RESET#) pin are floating or
connect to an external 3.3V/1.8V, the module will boot up. When AP (Application Processor)
controls the module start-up, it is recommended that the FULL_CARD_POWER_OFF# and
RESET# GPIO port should use a port with low level for reset or internal pull down and the

external pull-down resistance should be reserved.The circuit design is shown in Figure 3-4:

MODULE
A
AP ‘ PMU CHIP
{ FULL_CARD_POWER_OFF# T | POWER_ON/OFF#
GPIO L
\ (3.3/1.8V) (1.8V)

Reserved

1

Figure 3-4 Circuit for module start-up controlled by AP

3.3.1.2. Power-on Timing

When power supply is ready, the PMU of module will power on and start initialization process
by pullinghigh both FCPO# (Pin6) and RESET# (Pin67) signal. After about 30s, the
initialization process of the module will be completed. The power-on timing is shown in Figure
3-5:

| [ [ |
\ ' f :
\ | [ |
+3.8V | | I I I
| | | | |
| | | [ |
FCPO# | | | !
\ | RN |
| | " !
| | [ |
RESET# I | I T.5 |
1 | D > |
PERST# | : | R 20 |
| | | P ypical 30s %
\ | [ | |
Module State OFF Initialization Activation(AT Command Ready)

Figure 3-5 Power-on timing
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Index Min. Recommended Max. | Remarks

tpr oms |- ) Delay time of FCPO# relative to power ready(3.135V)

Delay time of RESET# signal relative to FCPO#

Delay time of PERST# signal relative to FCPO#
ton2 |50ms |100ms - signal, PERST# must always be the last signal to pull
up during power-on

Table 3-5 Power-on timing

A Note:

1. When only USB interface is used as the data transmission interface, PERST # is left floating.

Ignore the control timing in the figure above.
3.3.2. Module Power-off

AIW-356 DK-JK1 module can be powered off by the following control methods, as listed in the
table:

Power-off Mode Action Condition

Recommend Send AT+CPWROFF command, The module normally runs
and then Pull down FCPO# pin y '

Used for abnormal status, no response
Hardware Pull down FCPO# pin after
the AT+CPWROFF command is sent

Table 3-6 Module Power off

By sending AT+CPWROFF command, the module will start the finalization process (the
reverse processof initialization), and it will be completed after tsd time (tsd is the time when
the AP receives OK of AT+CPWROFF command, if there is no response, max tsd is 5s). In
the finalization process, the module will save the network, SIM card and some other
parameters from memory, log out, then clear the memoryand shut down PMU. The

recommended power-off timing is shown in Figure 3-6:
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| | | |
| | |
+3.8V i | | | > - : ||
| | ! | IR T
| | | | i
I
FCPO# | | | |
: | | |
| | | I To |
| | | 0
RESET# | | , <«
| |
: | ey
! AT+CPWROFF | : :
PERST# | | |
| I
: I Tsd f
| ¢ | »
I | | I
Module State Activation Finalization OFF
Figure 3-6 Recommended power-off timing
Index Min. Recommended Max. Comment
Pull-down delay time of RESET# signal relative to
t 16ms [20ms - :
ofit PERST# signal
Pull-down delay time of FCPO# signal relative to
tonl (Oms | - RESET#
signal
+3.8V power supply off delay time. If power supply is
tpd 10ms [|100ms - . .
P always on +3.8V, it can be ignored

Table 3-7 Power-off timing

A

Note:

1. When only USB is used as the data transmission interface, keep PERST # floating, and ignore

the control timing in the figure above.
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3.3.3. Module Reset

The AIW-356 DQ-EO01 module can reset to its initial status by pulling down the RESET# signal
for more than 30ms(50ms is recommended), and module will restart after RESET# signal is
released. The recommended circuit design is shown in the Figure 3-7:

Module

!

| 390k
RESET#

RESET#

MODEM_RESET —__

| 100K Ry —— 39pF

Reset Impulse

Figure 3-7 Recommended design for reset circuit

There are two reset control timings as below:

®  Resettiming 1Stin Figure 3-8.

° The Host can only control RESET # when restarting the module, and the module PMU is
powered off during reset. It is recommended to use a USB interface connection.

® Resettiming 2" in Figure 3-9.

° The module PMU is powered off during reset (including complete power-off and power-on timing.

For tsd, refer to section 3.2.1.2). It is recommended to use it during hostrestart.

|
|
+3.8V T
|
|
FCPO# :
|
TL.2 |
RESET# ¢ | g
|
PERST# :
Typical 30s
| YP
-
Module State Activation Baseband Reset [nitialization Activation

Figure 3-8 Reset timing 15t

33



o~
AlWireless

Advantech Industrial Wireless

+3.8V | t } }
| | | I |
| | | | |
| | | I |
I I | Tox [ I
FCPO# | 1 1 < > ' !
| | | | |
| | | | |
: : : TDFFZ | | T0n1 : :
RESET# | | — > P I
| | | | |
| : e 51 :
Tor | lon
| | I |
: : Tsd | : Typical 30s '
<+ P ey
| ! [ | I |
Module State Activation Finalization OFF Initialization Activation
Figure 3-9 Reset timing 2"
Index Min. Recommended Max. RENESS
Pull-down delay time of RESET# signal relative to PERST#.
tofrL 16ms 20ms - . .
For details, refer to section 3.3.2
¢ 0 Pull-down delay time of FCPO# signal relative to RESET#.
oftz For details, refer to section 3.3.2
Power-off time must be not less than 500ms to ensure the
tofr 500ms |500ms - . .
module is completely discharged
¢ 0 Delay time of RESET# signal relative to FCPO#.
ont For details, refer to section 3.3.1.2
Delay time of PERST# signal relative to FCPO# signal.
PERST# must always be the last signal to pull up durin
tnz  |50ms |100ms - y g pull p during
power-on.
For details, refer to section 3.3.1.2

Table 3-8 Reset timing

£

Note:

2. RESET# s a sensitive signal, it's recommended to add a filter capacitor near the module. In

case of PCB layout, the RESET# signal lines should be kept away from the RF interference

and protected by GND. Also, the RESET# signal lines shall be kept away from the PCB

edgeand the surface planes to avoid module reset caused by ESD problems.

3. If the PCle and USB interfaces are connected to the host, and USB is used as the data

transmission interface, the PERST# timing can be ignored.
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3.4. USB Interfaces

AIW-356 DQ-EO1 module supports USB2.0 and is compatible with USB High-Speed (480
Mbit/s) and USB Full-Speed (12 Mbit/s). At the same time, AIW-356 DQ-EO1 also supports
USB_3.1 Gen2 10Ghit/s to achieve ultra-high-speed data transmission, which is used to meet
the high-speed transmission requirements of 5G mobile networks. For the USB bus timing and
electrical specification of AIW-356 DQ-EO1 module, please refer toUniversal Serial Bus

Specification 2.0 and Universal Serial Bus Specification 3.1.

During AIW-356 DQ-EO1 module initialization, the USB can work with the driver to map
several ports in Android/Linux system. The ports can be configured according to practical

application.

3.4.1. USB Interface Definition

Pin No. |Pin Name Description

7 USB D+ I/0 USB 2.0 Data + 0.3Vv-3Vv

9 USB D- I/O USB 2.0 Data— 0.3Vv-3Vv

29 USB_SS_TX- o Negatl\_/e_ end of USB Super speed data )
transmitting

31 USB_SS T+ o Posmvg gnd of USB Super speed data )
transmitting

35 USB_SS RX- | Neggt!ve end of USB Super speed data )
receiving

37 USB_SS RX+ | Positive end of USB Super speed data )

receiving

Table 3-9 Definition of USB interface
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3.4.2. USB2.0 Interface Application

The reference circuit is shown in Figure 3-10:

AP Module
OR

USB_DP ) USB_D+(PIN7)
OR

USB_DN - USB_D—(PIN9)

Figure 3-10 Reference circuit for USB 2.0 interface

USB_D- and USB_D+ are high speed differential signal lines with the maximum transfer rate
of 480 Mbit/s. The following rules shall be followed carefully in the case of PCB layout:

® USB_D- and USB_D+ signal lines should have the differential impedance of 90£10Q.

® USB_D- and USB_D+ signal line difference must be less than 2mm in length and

parallel, avoidingthe right-angle routing.

® USB_D- and USB_D+ signal lines should be routed on the layer that is closest to the

ground layer, and protected with GND vertically and horizontally.
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3.4.3. USB3.1 Interface Application

The reference circuit is shown in Figure 3-11:

AP Module
. OR

USB_SS RX— <& 1 USB_SS TX—
OR

USB SS RX+ 1 USB SS TX+
100NnF

USB_SS TX— {| » USB SS RX—
100nF

USB_SS TX+ (| 4 » USB SS RX+

Figure 3-11 Reference circuit for USB 3.1 interface

USB 3.1 Gen2 signals are super speed differential signal lines with the maximum transfer rate of 10Gbps.

The following rules shall be followed carefully in the case of PCB layout:

USB_SS_TX-/USB_SS_TX+ and USB_SS RX-/ USB_SS_RX+ are two pairs of differential signal
lines, and their differential impedance should be controlled as 90+10.

For TX differential line, the + and — routes must be parallel with equal length, and the length
difference should be controlled less than 0.7mm, avoiding right-angle routes.

For the RX differential line, the + and — routes must be parallel with equal length, and the length
difference should be controlled less than 0.7mm., avoiding right-angle routes.

TX and RX routes must be parallel with equal length, and the length difference should be controlled
less than 10mm, avoiding right-angle routes.

The two pairs differential signal lines should be routed on the layer that is closest to the ground layer,

and protected with GND vertically and horizontally.

3.5. USIM Interfaces

The AIW-356 DQ-E01 module supports dual USIM card interfaces and single standby. The SIM card
interfacessupport 1.8V and 3V SIM cards.
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3.5.1.

USIM1 Pins

The USIM1 pins are listed in the following table:

Pin

Pin Name

I/0

Reset Value

Description

indicates a SIM card is inserted; and
low level indicates a SIM card is
removed.

36 |UIM1_PWR PO |- USIM1 power supply 1.8V/i3V
30 UIM1 RESET 0] L USIM1 reset 1.8V/3V
32 UIM1 CLK O L USIM1 clock 1.8V/3V
USIM1 data, internally pulled up
34 UIM1 DATA /10 |L (20KQ) 1.8V/3V
USIM1 card detection, internally
pulled up (390KQ).
Active high by default. And high level
66 |SIM1_DETECT I PU 1.8V

Table 3-10 USIM1 pin definition

3.5.2.

USIM2 Pins

The USIM2 pins are listed in the following table:

Pin Pin Name Description
48 | UIM2_PWR PO | - USIM2 power supply 1.8V/3V
46 | UIM2_RESET O |L USIM2 reset signal 1.8V/3V
44 | UIM2_CLK O |L USIM2 clock 1.8V/3V
42 | UIM2_DATA /o | L USIM2 data, internally pulled up 1.8V/3V
(20KQ)
USIM2 card detection, internally
pulled up (390KQ).
40 | SIM2_DETECT | U Active high by default. And high 1.8V

level indicates a SIM card is
inserted; and low level indicates a
SIM card is removed.

Table 3-11 USIM2 pin definition
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3.5.3. USIM Interface Circuit
3.5.3.1. N.C. SIM Card Slot

The reference circuit design for N.C. (Normally Closed) SIM card slot is shown in Figure 3-12:

Module
UIM_PWR
A
UIM_PWR 4 VCC
UIM_RESET | ’ RST
UIM_CLK CLK
UIM_DATA - . . . 10
V8 F GND
390K -
SIM_DETECT cD
LL L LL LL
vl &l &l &l & L SW
[ o ™m oM oM LL
[a»] ! ! ! { (oN
[an] (g o (] o (g —
ERE 2L

Figure 3-12 Reference circuit for N.C. SIM card slot

The principles of the N.C.SIM card slot are described as follows:

10123UU0) WIS

GND

GND *
GND —
GND ]

® \When the SIM card is removed, CD and SW pins are short-circuited, and the

SIM_DETECT pin is at low level.

® When the SIM card is inserted, CD and SW pins are open-circuited, and the

SIM_DETECT pin is at high level.
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3.5.3.2. N.O. SIM Card Slot

The reference circuit design for N.O. (Normally Open) SIM card slot is shown in Figure 3-13:

VDD_1V8
A
Module UIM_PWR SIM Connector
A S4.7K /
UIM_PWR VCC
UIM_RESET RST
UIM_CLK CLK
UIM_DATA 10
1vV8 GND
§ _r GND
& e GND
SIM_DETECT » CD GND
sl 5] &l & SW GND
3| 8| g 2

Figure 3-13 Reference circuit for N.O. SIM card slot

The principles of the N.O.SIM card slot are described as follows:

® When the SIM card is removed, CD and SW pins are open-circuited, and the
SIM_DETECT pin is at low level.

® When the SIM card is inserted, CD and SW pins are short-circuited, and the
SIM_DETECT pin is at high level.

3.5.4. USIM Hot Plug

The AIW-356 DQ-E01 module supports the SIM card hot plug function, and determines
whether the SIM card isinserted or removed by detecting the SIM_DETECT pin state of the
SIM card slot.

The SIM card hot plug function can be configured by using AT+MSMPD command, and the

description forAT command is shown in the following table:
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AT Command Hot-plug Detection Function Description

By default, the SIM card hot plug detection function is enabled.
AT+MSMPD=1 |Enable The module can detect whether the SIM card is inserted or not
through the SIM_DETECT pin state.

The SIM card hot plug detect function is disabled.
AT+MSMPD=0 |Disable The module reads the SIM card when starting up, withoutdetecting
the SIM_DETECT status.

Table 3-12 Hot plug AT command

After the SIM card hot plug detection function is enabled, the module detects that the SIM card
is inserted when the SIM_DETECT pin is high, then executes the initialization program and
finishes the network registration after reading the SIM card information. When the
SIM_DETECT pin is low, the module determines that the SIM card is removed and does not
read the SIM card.

A Note:

By default, SIM_DETECT is active-high, which can be switched to active-low by the AT
command.Please refer to the AT Commands Manual for the AT command.

3.5.5. USIM Design Requirements

The SIM card circuit design shall meet the EMC standards and ESD requirements with the

improvedcapability to resist interference, to ensure that the SIM card can work stably. The

following guidelines should be noted in case of design:

® The SIM card slot placement should be near the module as close as possible, and away from
the RF antenna, DC/DC power supply, clock signal lines, and other strong interference
sources.

® The SIM card slot with a metal shielding housing can improve the anti-interference ability.

® The route length between the SIM card slot and the module should not exceed 100mm, or it
could reduce the signal quality.

® The UIM_CLK and UIM_DATA signal lines should be isolated by GND to avoid crosstalk
interference.

e If itis difficult for the layout, the whole SIM signal lines should be wrapped with GND as a
group at least.

® The filter capacitors and ESD devices for SIM card signals should be placed near to the SIM

card slot, and the equivalent capacitance of the ESD devices should be within 22pF to 33pF.
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3.6. Status Indicators

The AIW-356 DQ-EO01 module provides two signals to indicate the operating status of the

module, and the statusindicator pins are shown in the following table:

Pin  Pin Name I/O  Reset Value|Pin Description

10 LED1# o T System status LED, open drain i
output.

23 |WOWWAN# |O PD Module wakes up Host (AP) 1.8v

Table 3-13 Working status indication

3.6.1. LED#1 Signal

The LED#1 signal is used to indicate the operating status of the module, and the detailed

description is shown in the following table:

Module Status LED1# Signal
RF function ON Low level (LED On)
RF function OFF High level (LED Off)

Table 3-14 LED working status indication

The LED driver circuit is shown in Figure 3-14:

+3.8V

Maodule

EIO(BB)

LED1# K

Figure 3-14 LED driver circuit

42



o~
AlWireless

Advantech Industrial Wireless

A Note:

Module's internal LED pin driver current < 10mA. The resistance of LED current-limiting

resistor is selected according to the driving voltage and the driving current.

3.6.2. WOWWAN# Signal

The WOWWAN# signal is used to wake up the Host (AP) when a data request is received.
The definition of WOWWAN# signal is as follows:

Operating Mode WOWWAN# Signal

Pulled down for 1s and then pulled up (pulse signal,

Call, SMS or data requests configurable by AT command).

Idle/Sleep High level

Table 3-15 WOWWAN# working status indication

The WOWWAN# timing is shown in Figure 3-21:

WOWWAN#

Status Idle/Sleep Call/SMS/Data [dle/Sleep

Figure 3-15 WOWWAN# timing
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3.7. Interrupt Controls

AIW-356 DQ-EO1 module provides 3 interrupt signals, and the pin definition is as follows:

Pin Pin Name I/O | Reset Value Pin Description

Disable flight mode of the
WWAN module. Active low.

8 W_DISABLE1# PU 1.8V/3.3V

Dynamic power control for
25 |DPR I PU SARinterrupt detection, 1.8Vv/3.3V
active low. Reserved

26 |W_DISABLE2# PU Disable GNSS. Active low 1.8Vv/3.3V

Table 3-16 Interrupt control signal

3.7.1. W_DISABLE

The module provides a hardware pin to enable/disable WWAN RF function. Set
AT+GTFMODE=1 to enable this pin and the function can also be controlled by the AT
command. The module enters the Flight mode after the RF function is disabled. The definition
of W_DISABLE1# signal is as below table:

W_DISABLE1#

Signal Function
High/Floating WWAN function is enabled, and the module exits the Flight mode.
Low WWAN function is disabled, and the module enters Flight mode.

Table 3-17 W_ DISABLE1# signal function definition

The module provides a hardware pin to enable/disable GNSS function, as listed in the

following table.

W_DISABLEZ2# Signal  Function

High/Floating Enable GNSS

Low Disable GNSS

Table 3-18 W_ DISABLE2# signal function definition
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A Note:

The function of W_DISABLE1# can be customized, please refer to the software description.

3.7.2. BODYSAR

AIW-356 DQ-EO1 module supports Body SAR function by detecting the DPR pin. The voltage
level of DPR is high by default. When the AP detects closing body through SAR sensor
(distance sensor), the AP pulls down the DPR signal. In this case, the module lowers down its
transmitting power to its preset threshold value, thus reducing the RF radiation on the human
body. The threshold of transmitting power can be set by the AT Commands or DPR tool. The
definition of DPR signal is shown in the following table:

DPR Signal Function

High/Floating The module keeps the default transmitting power.

Low Lower the maximum transmitting power value of the module-reserved.

Table 3-19 DPR signal function definition

3.8. Antenna Tuner Interfaces

The module supports ANT Tuner interfaces with two different control modes, i.e. MIPI interface
and 3bit GPO interface. Through using the antenna tuber interface and external antenna tuner

switch, the module can be flexibly configured with the bands of antenna to improve the

antenna’s working efficiency and save space for the antenna.

Pin  Pin Name I/0 Reset Value Pin Description

56 |REEE SCLK o PD MIPI Interface clock signal, for antenna 18V
- tuner to use

58 |REEE SDATA |1/O PD MIPI Interface data signal, for antenna 18V
- tuner to use

61 |ANTCTL1 O PD Antenna matching and adjustment, Bitl 1.8v

63 |ANTCTL2 O PD Antenna matching and adjustment, Bit2 1.8v

65 |ANTCTL3 O PD Antenna matching and adjustment, Bit3 1.8v

Table 3-20 Definition of antenna tuner interface

45



o~
AlWireless

Advantech Industrial Wireless

3.9. M.2 Interface Type

The AIW-356 DQ-EO01 module provides 4 configuration pins, they are output pins, and used to
read the high/low level for the host system and detect the type of the module inserted into the
host system M.2 slot. If the host system does not need to detect the module type and function,
these 4 pins can be left floating. This module is configured as the WWAN-USB3.1 type M.2

module:

Pin Pin Name /O Reset Value Pin Description

1 CONFIG_3 o - NC -
21 CONFIG_0 o - NC -
69 CONFIG_1 (0] L Internally connected to GND -
75 CONFIG_2 o - NC -

Table 3-21 Configuration interface
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4 RF

4.1. RF Interface

4.1.1. RF Interface Functionality

AIW-356 DQ-EO01 module supports four RF connectors used for external antenna connection.

As shown in Figure 4-1

Oam MW_MI ANTOIC)

=]

=

o

Figure 4-1 RF connectors
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4.1.2. Antenna Performance Requirement

Antenna Performance Requirement

Input impedance: 50 Q

Input power: >28dBm

VSW: <21

Antenna gain: <3.6dBi

Isolation between antennas: >25dB

Antenna wire insertion loss: LB(<1GHz)<0.3dB/MB(1~2.7GHz)<0.8
' dB/HB (> 2.7 GHz) < 1.2 dB

Table 4-1 RF connector performance

4.1.3. RF Connector Performance

Rated Condition Environment Condition

Frequency Range DC to 6GHz Temperature Range

Characteristic Impedance 50Q —40°C to +85°C

Table 4-2 RF connector performance

4.1.4. RF Connector Dimensions

AIW-356 DQ-EO1 module adopts standard M.2 module RF connectors, the model name is
818004607 from ECT Corporation, and the connector size is 2mm x 2mm x 0.6mml, as shown

in the following figure:
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Figure 4-2 RF connector dimensions
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2.06

0.85

Unit: mm

Figure 4-3 0.81mm coaxial cable matched RF connector dimensions

/7 PLUG
( |
;
d 11 % h \
I \ |

_\

RECEPTACLE

(@ 0.81)

1.20 MAX

h

CABLE

Figure 4-4 Schematic diagram of 0.81mm coaxial cable antenna connected to the RF connector
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4.1.5. RF Connector Assembly

Keep RF connector parallel with the main board, and then press the RF connector into the RF
connector base.

Correct connector mating Wrong connector mating
Parallel <OK> Not Parallel <NG>

Figure 4-5 RF connector installation method
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4.2. Operating Band

The antenna operating bands of the AIW-356 DQ-EO1 module are as follows:

Operating Band Frequency Mode Tx (MHz) Rx (MHz)
Band 1 2100MHz LTE FDD 1920-1980 2110-2170
Band 3 1800MHz TE FDD 1710-1785 1805-1880
Band 5 850MHz LTE FDD 824-849 869-894
Band 7 2600Mhz TE FDD 2500-2570 2620-2690
Band 8 900MHz TE FDD 880-915 925-960
Band 18 850MHz TE FDD 815-830 860-875
Band 19 850MHz TE FDD 830-845 875-890
Band 26 850MHz TE FDD 814-849 859-894
Band 28 700MHz TE FDD 703-748 758-803
Band 39 1900MHZ LTE TDD 1880-1920 1880-1920
Band 41 2500MHZ LTETDD 2496-2690 2496-2690
Band 42 3500MHZ LTE TDD 3400-3600 3400-3600
nl 2100MHz NR 1920-1980 2110-2170
n3 1800MHz NR 1710-1785 1805-1800
n7 2600MHz NR 2500-2570 2620-2690
n8 900MHz NR 880-915 925-960
n28 700MHz NR 703-748 758-803
n41 2500MHZ NR 2496-2690 2496-2690
n77 3700MHZ NR 3300-4200 3300-4200
n78 3500MHZ NR 3300-3800 3300-3800
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Operating Band Frequency Mode Tx (MHz) Rx (MHz)

n79 4700MHZ NR 4400-5000 4400-5000

GPS L1 - - - 1575.42+1.023
GLONASS L1 - - - 1602.5625+4
BDS - - - 1561.098+2.046
Galileo - - - 1559-1592
QZSss - - - 1575.42+1.023

Table 4-2 Operating frequency bands

4.3. Transmitting Power

The transmitting power for each band of the AIW-356 DQ-EO01 module is shown in the
following table:

Mode Band 3GPP Requirement Max Power Unit
Band 1 23+2.7 23+1.5 dBm
Band 3 23+2.7 23£1.5 dBm
Band 5 23+2.7 23£1.5 dBm
Band 7 23+2.7 23£1.5 dBm
Band 8 23+2.7 23+1.5 dBm
Band 18 23+2.7 23+1.5 dBm

LTE
Band 19 23+2.7 23+1.5 dBm
Band 26 23+2.7 23+1.5 dBm
Band 28 23+2.7/-3.2 23+1.5 dBm
Band 39 23+2.7 23+1.5 dBm
Band 41 23+2.7 23+1.5 dBm
Band 42 23+3/-4 23+1.5 dBm
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3GPP Requirement Max Power
nl 23+2+TT 23+1.5 dBm
n3 23+2+TT 23+1.5 dBm
n7 23+2+TT 23+1.5 dBm
n8 23+2+TT 23+1.5 dBm
n28 23+2/-2.5 23+1.5 dBm
n4l 23+2+TT 23+1.5 dBm
n4l UL MIMO | 24.5+2+TT/-3-TT 21.5+1.5 dBm
5G NR

n77 23+2+TT/-3-TT 23+£1.5 dBm
n77 UL MIMO | 24.5+2+TT/-3-TT 21.5+1.5 dBm
n78 23+2+TT/-3-TT 23+1.5 dBm
n78 HPUE 26+2+TT/-3-TT 26+1.5 dBm
n78 UL MIMO | 24.5+2+TT/-3-TT 24.5+1.5 dBm
n79 23+2+TT/-3-TT 23+1.5 dBm
n79 UL MIMO | 24.5+2+TT/-3-TT 21.5+1.5 dBm

Table 4-3 Transmitting power for each band

A Note:

1. LTE Max Power is measured in UL 10MHz 1RB.

2. 5G NR Max Power is measured in UL FDD 10MHz, TDD 100MHz (N38 20
MHz)DFT-s-OFDM/QPSK Inner Full RB.
5GNR UL MIMO Max Power is measured in TDD 100MHz CP-OFDM/QPSK Inner Full RB.

4. TT: Test Tolerance.
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4.4. Receiving Sensitivity

4.4.1.

Dual-Antenna Receiving Sensitivity

The following table lists dual-antenna sensitivity of the AIW-356 DQ-EO1 module on each

band:

3GPP Requirement

Rx Sensitivity (Typical)

Band 1 -106.7 -112.6 dBm
WCDMA Band 3 1047 115.7 dBm
Band 5 -103.7 -115.3 dBm
Band 1 -96.3 -98.6 dBm
Band 3 93.3 -99.9 dBm
Band 5 943 1102 dBm
Band 7 94.3 -100.4 dBm
'(JO'T\AZ%) Band 8 93.3 1102.4 dBm
Band 20 93.3 1102.8 dBm
Band 28 94.8 1103 dBm
Band 32 96.3 99.3 dBm
Band 66 95.8 995 dBm
Band 38 943 99.9 dBm
Band 40 96.3 987 dBm
'(JO'T\AL[;? Band 41 943 995 dBm
Band 42 95.0 -100.8 dBm
Band 43 95.0 -100.7 dBm
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3GPP Requirement| Rx Sensitivity (Typical)
nl -96.8 -100.1 dBm
n3 -93.8 -100.4 dBm
n5 -94.8 -101.3 dBm
NR EDD n7 -94.8 -100 dBm
(10MHz) ng -93.8 -101.5 dBm
n20 -93.8 -101.5 dBm
n28 -95.5 -103.2 dBm
n66 -96.3 -99.6 dBm
n38 -90.7 -94.3 dBm
n40 -87.6 -90.8 dBm
NR TDD n41 -84.7 -89.5 dBm
(100 MHz) n75 ~96.8 -101.2 dBm
n77 -85.1 -89.6 dBm
n78 -85.6 -89.4 dBm

Table 4-4 Dual-antenna sensitivity on each frequency band

A Note:

1. LTE receiving sensitivity is measured in DL 10MHz full RB.
2. 5GNR FDD receiving sensitivity is measured in DL 10MHz SCS=15KHz Full RB.
3. 5GNR TDD receiving sensitivity is measured in DL 100MHz SCS=30KHz Full RB.

4.4.2. Four-Antenna Receiving Sensitivity

AIW-356 DQ-EO01 module supports four antennas on some middle/high bands, and the
receiver sensitivity of the AIW-356 DQ-EO01 module on these middle/high bands is shown in

below table:
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3GPP Requirement Rx Sensitivity Typical
Band 1 -99.0 -103.6 dBm
Band 3 -96.0 -103.8 dBm
Band 5 -97.0 -105.7 dBm
Band 7 -97.0 -103.3 dBm
LTE FDD (10MHz)
Band 20 -96.0 -105.3 dBm
Band 28 -97.5 -105.8 dBm
Band 32 -99.0 -102.5 dBm
Band 66 -98.5 -103.5 dBm
Band 38 -97.0 -102.5 dBm
Band 40 -99.0 -102.1 dBm
LTE TDD (10MHz) Band 41 -97.0 -102.9 dBm
Band 42 -97.2 -103.1 dBm
Band 43 -97.2 -103.6 dBm
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3GPP Requirement Rx Sensitivity Typical

nl -99.5 -103.8 dBm

n3 -96.5 -103.7 dBm

nS -97.5 -104.5 dBm

NR FDD (10MHz) n7 -97.5 -103.5 dBm

n20 -96.5 -104.5 dBm

n28 -98.2 -105.1 dBm

n66 -99.0 -103.5 dBm

n38(40 MHz) |-93.4 -97.8 dBm

n40(40 MHz) | -90.3 -93.8 dBm

NR TDD (10MHz) n41l -87.4 -92.5 dBm

n77 -87.3 -92.2 dBm

n78 -87.8 -93 dBm

Table 4-5 Sensitivity of four antenna receiver

A Note:

The above values are measured in four antennas condition (ANTO+ ANT1+ ANT2+ ANT3). If

only dual antennas are used, the sensitivity of the module will drop about 3dB on each bandof

LTE/NR.
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4.5. GNSS

AIW-356 DQ-EO01 module supports GNSS functions, and adopts RF Diversity and GNSS
integrated antenna. GNSS supports GPS/GLONASS/BDS/GALILEO/QZSS. GNSS
performance parameters are listed in the following table.

Parameter Description Result
Acquisition -148 dBm
Sensitivity
Tracking —-158 dBm
Cold Start 40 S
TTFF Warm Start 35 S
Hot Start 2.5 S
Static Accuracy Nominal accuracy 2 m

Table 4-6 Performance parameters of GNSS

A Note:

The data above is an average value tested on some samples at 25°C temperature.
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5 Electrostatic Protection

The module is ESD sensitive component, and the ability to resist static electricity is weak. So
ESD precautions that apply to ESD sensitive components should be strictly followed. Proper
ESD procedures must be applied throughout the processing, delivery, assembly and
operation.

The ESD characteristics are shown in the following table: (Temperature: 25°C, Relative
Humidity: 40%).

Test Point Contact Discharge Air Discharge
GND +8 kV +15 kV
Antenna Interface +8 kV NA

Golden Finger +1 kV NA

Table 5-1 ESD performance

A Note:

ESD performance is the test result of the EVB-M2 evaluation board.
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6 Structure Specifications
6.1. Product Appearance
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6.2. Structural Dimensions

The structural dimensions of the AIW-356 DQ-EO1 module are shown in Figure 6-2:

Top View

Side View
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Figure 6-2 Structural dimensions
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6.3. M.2 Interface Model

The AIW-356 DQ-E01 M.2 module adopts 75-pin gold finger as external interface, where 67
pins are signal pins and 8 pins are notch pins as shown in Figure 3-1. Based on the M.2
interface definition, AIW-356 DQ-EO1 module adopts Type 3052-S3-B interface (30mm x
52mm, maximum component thickness on the top is 1.5mm, PCB thickness is 0.8mm, and
KEY ID is B).

6.4. M.2 Connector

The AIW-356 DQ-EO01 module connects to AP via M.2 connector. It is recommended to use
M.2 connector from LOTES Corporation with the model APCI0026-P001A as shown in Figure
6-2. For the package of connector, please refer to the specification.
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Figure 6-3 M.2 connector dimensions
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6.5. Storage life

Storage Conditions (recommended): Temperature is 23+5°C, relative humidity less than RH
60%. Storage period: Under the recommended storage conditions, the storage life is 12
months.
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