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1 Scope

This Application Note covers HW development and provides how to design the Schematic and
Layout, and reference RF performance. Refer to “type2AE_datasheet” for Module specification.

2 Module Introduction
2.1 Features

e WLAN(11a/b/g/n/ac) 1x1 SISO + Bluetooth and low energy (v5.2) combo SMD module with
Infineon CYW4373E

e Small size LGA package with resin molding and metal shielding.

e SDIO3.0/USB(shared) for WLAN and UART/USB(shared) for Bluetooth as the host
interface.

¢ MAC address and BD address are stored in OTP

2.2 Hardware block diagram

LC network

For DCDC _h
Ref Clock
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|_ —| Sleep Clock
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3 Reference design
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3.2 Requirements for SDIO signals

SDIO traces should be isometric zero delay routing with 50-ohm impedance.

3.3 External sleep clock requirements

External sleep clock (LPO) is necessary if internal sleep clock is not used. The following table
shows requirements for external sleep clock.

Parameter External LPO Clock Unit
Nominal input frequency 32.768 kHz
Frequency accuracy +/-200 ppm
Duty cycle 30-70 %
Input signal amplitude 200 - 3300 mV, p-p
Signal type Square-wave or sine-wave -
Input impedance*?2 > 100k ohm
<5 pF
Clock jitter (during initial start-up) <10,000 ppm

a) When power is applied or switch off.

3.4 Requirements for unused signals

Any pull-up/down is not necessary (floating) for GPIO if these signals are not used.

3.5 Module footprint design

Refer to dimensions in the datasheet “type2AE.pdf’. The DXF file of module footprint
“2AE_Module_terminal pin.dxf” is provided via website.

©2021 by Murata Manufacturing Co., Ltd.
Murata Type 2AE (LBEESPK2AE) Application note

June 14, 2022 Page 5 of 12

www.murata.com


http://www.murata.com/

3.6 Recommended antenna

This module is certified with two types of antenna solution by regulatory certification body. To use
Murata’s regulatory certification, any user must follow below instructions. The DXF file “JS-

0967 _2AE_Certification Board.dxf” and “type2AE_rf _trace_and_antenna_design_guidelines.pdf”
are provided via web site.

3.6.1 PCB Type Di-pole Antenna with the co-axial connector

e Any users must use recommended antennas. However, user can use any equivalent type
antenna with less antenna gain than antenna gain of recommended antennas for US and
EU under approval of Class | Permissive Change by Murata.

2.4GHz Gain | 5GHz Gain | Cable options

GHESYS Molex  U.FL/PCB Di-pole  3.4dBi 4.75dBi 050,100,150,200,250 and 300

e Any users must copy RF trace to U.FL/MHF connector from the trace layout file provided by
Murata; adhering to below guidelines on:

o Trace width accuracy within +/- 0.025 mm.

o Stack height between GND layer and RF trace of 210 ~ 260 um (include inaccuracy
of PCB).

o Passive component location matching Murata design.

o Necessary “Keep out” area around U.FL/MHF connector.

uw.FL/MHF %
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3.6.2 Trace Antenna

e Any users must copy antenna design from the antenna layout file provided by Murata.

e Any users must copy RF trace to PCB trace antenna from the trace layout file provided by
Murata; adhering to below guidelines on:

o Trace width accuracy within +/- 0.025 mm.

o PCB thickness within 0.6 ~ 1.6 mm range (0.8 mm typ.).

o Stack height between GND layer and RF trace of 235 um; keeping inaccuracy within
+/-25 um.

o Passive component location matching Murata design.

)
N
n
N
e
q
p)
b
n

3.6.3 PCB Stack-up

RFtrace oy 4 Teopper = 48um (Typ.)
Inner |ayer —» ] Dielectric FR4 [ Tdielectric =235um (Typ)
GND layer __, 4

U.FL/MHF

Top layer —

-
(3
Inner layer /| [ —
I I

GND layer > =T= i
|

Do not place any conductors such as GND, signal traces, power lines
more than 400um from bottom of the connector.
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3.6.4 Trace Antenna Performance

(Gain and Efficiency) (Directivity)
<Efﬁ01ency> *“Red color shows peak gain . ..
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3.6.5 Trace Antenna Installation

Keep board size and clearance to Metal/GND and Dielectric around the trace antenna for good
antenna performance.

Board Size - x X =40 mm
Y 240 mm

Clearance to Metal/GND A =20 mm
B =20 mm
E F C =220 mm
D =20 mm

E/F =220 mm

Clearance to Dielectric A=24mm
B=4mm
ol S5 | ey C =4 mm
D=4 mm
E/F 24 mm
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4 Setup configuration files

To enable Murata’s regulatory certification, below configuration file shall be loaded initially. Murata
will provide configuration files via Murata’s GitHub. (https://github.com/murata-wireless)

4.1 WLAN configuration files for Linux
The following files shall be used to satisfy regulatory requirements if user wants to use Murata
regulatory certification.

WLAN Tx power configuration files
cyfmac4373-sdio.2AE.txt (https://github.com/murata-wireless/cyw-fmac-nvram)

WLAN reqgulatory limitation configuration file
cyfmac4373-sdio.2AE.clm.blob (https://github.com/murata-wireless/cyw-fmac-fw)

4.2 Bluetooth configuration files for Linux
Bluetooth Tx power configuration script file shall be loaded after Bluetooth device initialization.

Bluetooth Tx power configuration files
BCM4373A0.2AE.hcd (https://github.com/murata-wireless/cyw-bt-patch)
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5 Reference performance data

5.1 Typical Tx output power level (at module antenna port)
5.1.1 WLAN

<Condition>
e VBAT=3.3V, VIO=1.8V
e Tx output power setting is defined by “cyfmac4373-sdio.2AE.cim.blob” which is provided at
Murata GitHub. https://github.com/murata-wireless

US/Canada

2.4GHz

- 1b
. 119
- 11n-20
5GHz
--------
14 16 14 13 16 13 16
14 14 14 13 14 13 14
14 16 14 12 16 12 16
14 14 14 12 14 12 14
14 16 14 12 16 12 16

MCSO0

MCS1-7 10 13 10 10 13 10 13
MCSO0 10 14 10 10 14 10 14
MCS1-9 10 11 10 10 11 10 11
[Estaae] e [ e e ] [ ez =i
MCSO0,1,2 11 = 11 11 - 11 11
MCS3,4 11 = 11 11 - 11 11
MCS5,6,7 11 = 11 11 = 11 11
MCS8,9 11 = 11 11 - 11 11

() : Only US/FCC
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