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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 “type2bz_datasheet” for Module specification.

2 Module Introduction

2.1 Features
e |EEE802.11a/b/g/n/ac W-LAN 2x2 MIMO + Bluetooth 5.2 combo module with Infineon CYW54590

e Small size LGA package with resin molding and metal shielding.
¢ SDIO Interface for WLAN
¢ Interface support for Bluetooth is Host Controller Interface (HCI)

¢ MAC address and BD address are stored in OTP

2.2 Hardware block diagram

Type2BZ
ANT1 yp CYW54590 VBAT
DIPLEX () 5GHz Tx Chain 1
T — [®e 5GHz Rx Chain 1 VDDIO
Al BPF _
L[\ °® 2.4GHz Tx Chain 1
ANTO Y 2.4GHz Rx Chain 1
DIPLEX - ) 5GHz Tx Chain 0 <——>[ SDIO for WLAN ]
/_ I () 5GHz Rx Chain 0
ANT2(Optional) \ il BPF ° 2.4GHz Tx Chain 0
N/ N\ o0 2.4GHz Rx Chain 0 4——>[ UART for BT ]
Y Jy —
: L = Ref Clock
i ' =] (32MHz)
1 /-\_-__ Bluetooth Tx/Rx —
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3 Reference design

3.1 Reference circuitry

" ¥ T T i T i T X
(*1) LFB152G45CB2
1 (*2) Put matching component’s land near the ANT terminals. |}
VDDIO_SD
e
% é g %
| B J\‘ s |z |g |z s
4 s il i g 18 18 g g K
g 7538 g PR on oo
T P T 19 | wig é 5 E‘ é
1997 8 o0 pata 0| 60 s0i0.0m
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I = < RESW.CTRIA | 73| RF_SW_CTRL4 P06 B < GPIO6
BT 3 80 | anp o712 e
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Three-Antenna Case (BTGP s 82 BT.GPID 5 o5 ®  comos
corea— 8 seroa LBEEROIEE BT_UART_Do -2 —pr oA
; BPF CBEPRZ > % BTGP0 2 FT_UART RXD 38 < BT UART_RXD—]
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e % @e 1o BTIS OK 2 Ermsax
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Tt SR IT
0o g4 d NS R P 3
§§§§§§E§EEEE§'&‘EEEE=?¢§'
o K a L 444 E & q
] é%é% LI y
b 1
k>
SDIO Strapping Option
Mode GPIO_17| GPIO_18 | GPIO_1%
SDIO 1.8V 1 4] 0
SDIO 3.3V 0 Q 0
o
3.2 Requirements for SDIO signals
e SDIO traces should be isometric zero delay routing with 50-ohm impedance.
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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_IN Clock Unit
32.768 kHz
+/-250 ppm
[Dutycycle ~ [ROEQ %

200 - 3300 mV, p-p
BTN square-wave or sine-wave -

Input impedance’ > 100k ohm

<5 pF
Clock jitter <10,000 ppm
during initial start-up

1 When power is applied or switch off.

3.4 Requirements for unused signals

Any pull-up/down is not necessary (floating) for GPIO [0..19] if these signals are not used.

3.5 Module footprint design

Refer to dimensions in the datasheet “type2bz.pdf’. The DXF file of module footprint
“type2bz_footprint_topview.dxf" is provided via website.

3.6 Recommended antenna

This module is certified with an antenna solution by regulatory certification body. To use Murata’s regulatory
certification, any user must follow below instructions.

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

¢ 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.

Vendor Form factor Type Cable options
m Molex UFL/PCB  Dipole 320Bi  4.25dBi oo 00190:200,250and
VLA Molex UFL/PCB  Dipole 34dBi  4.75dBi ggg’100’150’200’250 e

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 +/- 0.25 mm.
o Stack height between GND layer and RF trace of 230 ~ 240 um (Exclude inaccuracy of PCB).
o Passive component location matching Murata design.
o Necessary “Keep out” area around U.FL/MHF connector.
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Module ANT1

—

ANTO
ANT2

ANTO
The pointof a designis
Thatthe 50-ohm
impedance design is
9 r=0.71mm
1=1.15mm
® : / 3 ; = ™V
SRR 0.482mm K
Note)
DNI: Do Not Insert
r: Line radius
I: Line length
ANT1

The pointof a design is
That the 50-ohm
impedance design is
made.

f =2.914mm B
1=2.289mm

S |
Il_ | DNI parts

|:| 0Q resistor
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ANT2

The pointof a designis
\ y That the 50-ohm

oo+ Peszees ey 4 impedancedesign is

2 made.

@ Band Pass Filter
Il (LFB152G45CB2)

3.6.2 PCB Stack-up

RF trace > t Toopper = 30Um (Typ.)
A
Inner layer ——»{——] Dielectric FR4 | Tgitectric = 230um (Typ.)
GND layer | Y
U.FL/MHF

Top layer I

i -~
| |
Inner layer  __, | —

l |
GND layer __, 'ATE =
|

Do not place any conductors such as GND, signal traces, power lines
more than 400um from bottom of the connector.
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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/cyw-fmac-nvram &
https://github.com/murata-wireless/cyw-fmac-fw)

4.1 WLAN configuration files

Regulatory power configuration file
CLM blob file : cyfmac54591-sdio.2BZ.clm_blob
The following country codes are defined in “cyfmac54591-sdio.2BZ.clm_blob”.
- US : United States of America
- CA: Canada
- DE : Europe
-JP : Japan

WLAN requlatory limitation configuration file
Nvram file : cyfmac54591-sdio.2ant.2BZ.txt
cyfmac54591-sdio.3ant.2BZ.txt

4.2 Bluetooth configuration files

Bluetooth Tx power configuration is included in HCD file which if firmware of Infineon’s chipset.
Please use the appropriate hcd file from the following according your antenna configuration.

- Shared Bluetooth antenna : BCM4359D0_004.001.016.0241.0275.2BZ.sAnt.hcd

- Dedicated Bluetooth antenna : BCM4359D0_004.001.016.0241.0274.2BZ.dAnt.hcd
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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 Tx output power setting is defined by cyfmac54591-sdio.2BZ.clm_blob
e Tx Power per antenna chain
e Indoor STA mode (For other configuration, please contact Murata sales)

United States of America (Country code = US)
2.4GHz

e SISO/1SS

Output Power in dBm (typ.)
[ChiTCh2TChs TCha TChs TCho TTen Toer Joer Ti0en [ Fien
_ 1,2,5.5,11M 145 150 170 17.0 170 17.0 170 17.0 17.0 150 155
m 6,9,12,18,24,36,48,54M 125 140 140 145 145 155 165 155 150 14.0 125
MCS0,1,2,3,4,5,6,7 11.0 13.0 140 140 145 155 155 150 145 125 115
T MCS0,1,2,3,4,56,7 11.0 13.0 140 140 145 155 155 150 145 125 115
1ac(VHT20) QVTeLY] 11.0 13.0 140 140 140 140 140 140 140 125 115

Data Rate

o MIMO/2SS

Data Rate

Output Power in dBm (typ.)
[ [ ] 0 [ [ e
11n(HT20) MCS8,9,10,11,12,13,14,15 8.0 1.0 115 130 130 140 140 13.0 120 105 10.0

Equivalent
to MCS0,1,2,3,4,5,6,7,8 8.0 110 115 13.0 13.0 140 14.0 13.0 120 105 10.0

11ac(VHT20)

©2022 by Murata Manufacturing Co., Ltd.
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5GHz
e SISO/1SS

Output Power in dBm (typ.)

Data Rate
Ch.36 Ch.40 Ch.44-48 Ch.52-56 Ch.60 Ch.64

(W52-53)
6,9,12,18,24M 10.0 13.5 13.5 15.0 15.0 10.5
36,48,54M 10.0 13.5 13.5 14.0 14.0 10.5
MCS0,1,2,3 9.0 13.5 13.5 15.0 15.0 10.0
MCS4,5,6 9.0 13.5 13.5 14.0 14.0 10.0
MCS7 9.0 13.5 13.0 13.0 13.0 10.0
MCS0,1,2,3 9.0 13.5 13.5 15.0 15.0 10.0
MCS4,5,6 9.0 13.5 13.5 14.0 14.0 10.0
MCS7 9.0 13.0 13.0 13.0 13.0 10.0
MCS8 12.0 12.0 12.0 12.0 10.0

| Mode | DataRate | ch3s Chae S i

MCS0,1,2,3,4,5 10.5 13.0 14.0
11n/ac-40 Y5 10.5 13.0 13.0 9.5
MCS7 10.5 12.0 12.0 9.5
MCS8 10.5 11.0 11.0 9.5
m MCS9 10.5 10.0 10.0 9.5
Wods | DataRae | onez | chm |
MCS0,1,2,3,4,5,6,7,8,9 8.0 5.5

(W56)

Output Power in dBm (typ.)

Data Rate
Ch.100 Ch.104 Ch.108-112 Ch.116-128 Ch.132-136 Ch.140 Ch.144

6,9,12,18,24M 10.0 15.0 15.0 15.0 15.0 10.0 15.0
36,48,54M 10.0 14.0 14.0 14.0 14.0 10.0 14.0
MCS0,1,2,3 9.0 15.0 15.0 15.0 15.0 9.0 15.0
11n/ac-20 MCS4,5,6 9.0 14.0 14.0 14.0 14.0 9.0 14.0
MCS7 9.0 13.0 13.0 13.0 13.0 9.0 13.0
MCS8 12.0 12.0 12.0 12.0 12.0
mz_
MCSO0,1,2,3,4,5 14.0 14.0 12.0 14.0
11n/ac-40 MCS6 8.5 13.0 13.0 12.0 13.0
MCS7 8.5 12.0 12.0 12.0 12.0
MCSB 8.5 11.0 11.0 11.0 11.0
MCSQ 10.0 10.0 10.0 10.0
MCSO12345 14.0 14.0

MCS6 7.5 13.0 13.0

11ac-80 MCS7 7.5 12.0 12.0

MCS8 7.5 11.0 11.0

MCS9 7.5 10.0 10.0
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Output Power in dBm (typ.)

Data Rate

Ch.149-161

15.0

6,9,12,18,24M 15.0

_ 36,48,54M 14.0 14.0
MCS0,1,2,3 15.0 15.0
11n/ac-20 MCS4,5,6 14.0 14.0
MCS7 13.0 13.0
[11ac20 [NVIGEY 12.0 12.0
Mote lDaamae | onwetts |
MCS0,1,2,3,4,5 14.0 -
11n/ac-40 MCS6 13.0 =
MCS7 12.0 :
MCS8 11.0 -
Mo b | oms |
MCS0,1,2,3,4,5,6 13.0 -
1120.50 MCS7 12.0 -
MCS8 11.0 -
MCS9 10.0 -

©2022 by Murata Manufacturing Co., Ltd.
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e MIMO/2SS

Output Power in dBm (typ.)
MCS8,9,10,11,12,13,14 10.5 10.5 14.0 14.0

MCS15 7.5 10.5 10.5 13.0 13.0 7.0
MCS0,1,2,3,4,5,6 7.5 10.5 10.5 14.0 14.0 7.0
MCS7 7.5 10.5 10.5 13.0 13.0 7.0

Output Power in dBm (typ.)

Data Rate
Ch.100 Ch.104 Ch.108-112 Ch.116-128 Ch.132-136 Ch.140 Ch.144

MCS8,9,10,11 14.5 14.5 14.5 14.5 14.5
MCS12,13,14 7.0 14.0 14.0 14.0 14.0 6.0 14.0
MCS15 7.0 13.0 13.0 13.0 13.0 6.0 13.0
MCS0,1,2,3 7.0 14.5 14.5 14.5 14.5 6.0 14.5
MCS4,5,6 7.0 14.0 14.0 14.0 14.0 6.0 14.0

MCS8,9,10,11,12,13 10.0 14.0
11n/ac-40 [RY[eHL 75 10.0 13.0 7.0
MCS15 75 10.0 12.0 7.0
MCS0,1,2,3,4,5 75 10.0 14.0 7.0
u MCS9 75 10.0 10.0 7.0
|Mode  |DataRate |  ch42 |  Chs8 |
MCS8,9,10,11,12,13 14.0 14.0 14.0
11n/ac-40 [NVLexLA 8.0 13.0 13.0 9.0 13.0
MCS15 8.0 12.0 12.0 9.0 12.0
n MCS0,1,2,3,4,5 8.0 14.0 14.0 9.0 14.0
| Mode |

MCS6 7.5 10.0 13.0 7.0
11ac-80 MCS0,1,2,3,4,5,6,7,8,9 6.0 4.0

MCS7 7.0 13.0 13.0 13.0 13.0 6.0 13.0

MCS6 8.0 13.0 13.0 9.0 13.0
11ac-80

(W52-53)
MCS8 10.5 10.5 12.0 12.0
MCS7 7.5 10.0 12.0 7.0
(W56)
MCS8 12.0 12.0 12.0 12.0 12.0
MCS7 8.0 12.0 12.0 9.0 12.0
©2022 by Murata Manufacturing Co., Ltd.

[Mode | DataRate Ch.38 Ch.46 Ch.54 Ch. 62

MCS8 7.5 10.0 11.0 7.0
 Mode | DataRate Ch.102 Ch110 | Ch.118-126 | Ch.134 Ch.142

MCS8 8.0 11.0 11.0 9.0 11.0
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MCS9 10.0 10.0 10.0
Ch.106 Ch.122 Ch.138

MCS0,1,2,3,4,5 14.0 14.0
MCS6 5.5 13.0 13.0
MCS7 5.5 12.0 12.0
MCS8 5.5 11.0 11.0
MCS9 5.5 10.0 10.0




Output Power in dBm (typ.)

Data Rate
Ch.149-161

MCS8,9,10,11 15.0 15.0
MCS12,13,14 14.0 14.0
MCS15 13.0 13.0
MCS0,1,2,3 15.0 15.0
MCS4,5,6 14.0 14.0
MCS7 13.0 13.0
MCS8 12.0 12.0

MCS8,9,10,11,12,13 14.0
11n/ac-40 MCS14 13.0
MCS15 12.0
MCS0,1,2,3,4,5 14.0
MCS6 13.0
MCS7 12.0
MCS8,9,10,11,12,13 14.0
MCS14 13.0

Data Rate Ch.155

11ac MCS0,1,2,3,4,5,6,7,8,9 10.5

©2022 by Murata Manufacturing Co., Ltd.
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Canada (Country code = CA)
2.4GHz (1SS/2SS)
e SISO/1SS

Output Power in dBm (typ.)

ol K K i i

Data Rate

_ 1,2,5.5,11M 145 150 170 170 170 170 17.0 170 170 150 155
m 6,9,12,18,24,36,48,54M 125 140 140 145 145 155 165 155 150 14.0 125
MCS0,1,2,3 11.0 13.0 14.0 140 145 155 155 150 145 125 115
11n(HT20)
MCS4,5,6,7 11.0 13.0 14.0 140 145 150 150 150 145 125 115
MCS0,1,2,3 11.0 130 140 140 145 155 155 150 145 125 115
Equivalent to
11ac(VHT20) MCS4,5,6,7 11.0 130 140 140 145 150 150 150 145 125 115
MCS8 11.0 130 140 140 140 140 140 140 140 125 115
e MIMO/2SS

Output Power in dBm (typ.)

B el K e

11n(HT20) MCS8,9,10,11,12,13,14,15 8.0 1.0 115 13.0 130 140 140 13.0 120 105 10.0

Equivalent to
11ac(VHT20) MCS0,1,2,3,4,5,6,7,8 8.0 1.0 115 130 13.0 140 14.0 13.0 120 105 10.0

Data Rate

©2022 by Murata Manufacturing Co., Ltd.
Murata Type 2BZ (LBEE5XV2BZ) Application note July 15, 2022 Page 14 of 31 www.murata.com



5GHz
e SISO/1SS

(W52-53)

Output Power in dBm (typ.)
6,9,12,18,24M 10.0 13.5 13.5 15.0 15.0 10.5
36,48,54M 10.0 13.5 13.5 14.0 14.0 10.5
MCS0,1,2,3 9.0 13.5 13.5 15.0 15.0 10.0
MCS4,5,6 9.0 13.5 13.5 14.0 14.0 10.0
MCS7 9.0 13.5 13.0 13.0 13.0 10.0
MCS0,1,2,3 9.0 13.5 13.5 15.0 15.0 10.0
MCS4,5,6 9.0 13.5 13.5 14.0 14.0 10.0
MCS7 9.0 13.0 13.0 13.0 13.0 10.0
MCS8 9.0 12.0 12.0 12.0 12.0 10.0

| Mode  |DataRate | ch3s chs S i
9.5

MCS0,1,2,3,4,5 10.5 13.0 14.0 .
11n/ac-40 MCS6 10.5 13.0 13.0 9.5
MCS7 10.5 12.0 12.0 9.5
MCS8 10.5 11.0 11.0 9.5
m MCS9 10.5 10.0 10.0 9.5
Wode | DataRate | g T g
MCS0,1,2,3,4,5,6,7,8,9 8.0 55

(W56)

Output Power in dBm (typ.)

6,9,12,18,24M 10.0 15.0 15.0 15.0 - 15.0 10.0 15.0
m 36,48,54M 10.0 14.0 14.0 14.0 - 14.0 10.0 14.0
MCS0,1,2,3 9.0 15.0 15.0 15.0 - 15.0 9.0 15.0

EIES7I MCS4,5,6 9.0 14.0 14.0 14.0 - 14.0 9.0 14.0
MCS7 9.0 13.0 13.0 13.0 - 13.0 9.0 13.0

MCS8 9.0 12.0 12.0 - 12.0 9.0 12.0

[iacz0 | i
| Mode | DataRate Ch.102 Ch.110 Ch.118-126 Ch.134 Ch.142
8.5 -

MCS0,1,2,3,4,5 . 14.0 12.0 14.0
(MTEZIE MCS6 8.5 13.0 - 12.0 13.0
MCS7 8.5 12.0 - 12.0 12.0

MCS8 8.5 11.0 - 11.0 11.0
m MCS9 8.5 10.0 - 10.0 10.0
Wode |DaaRate | chae | onizz | cntm |
MCSO0,1,2,3,4,5 7.5 - 14.0
MCS6 7.5 - 13.0
11ac-80 MCS7 7.5 - 12.0
MCS8 7.5 - 11.0
MCS9 7.5 - 10.0
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Output Power in dBm (typ.)

Data Rate

Ch.149-161

15.0

6,9,12,18,24M 15.0

_ 36,48,54M 14.0 14.0
MCS0,1,2,3 15.0 15.0
11n/ac-20 MCS4,5,6 14.0 14.0
MCS7 13.0 13.0
[11ac20 [NVIGEY 12.0 12.0
Mote lDaamae | onwetts |
MCS0,1,2,3,4,5 14.0 -
11n/ac-40 MCS6 13.0 =
MCS7 12.0 :
MCS8 11.0 -
Mo b | oms |
MCS0,1,2,3,4,5,6 13.0 -
1120.50 MCS7 12.0 -
MCS8 11.0 -
MCS9 10.0 -
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e MIMO/2SS
(W52-53)

Output Power in dBm (typ.)

e

MCS8,9,10,11,12,13,14 7.5 10.5 14.0 14.0
MCS15 7.5 6.0 10.5 5.5 13.0 13.0 7.0

MCS0,1,2,3,4,5,6 75 6.0 10.5 55 14.0 14.0 7.0
MCS7 75 6.0 10.5 5.5 13.0 13.0 7.0
MCS8 10.5 12.0 12.0
mz_
MCS8,9,10,11,12,13 10.0 14.0

11n/ac-40 MY[efHF! 75 10.0 13.0 7.0
MCS15 75 10.0 12.0 7.0
MCS0,1,2,3,4,5 75 10.0 14.0 7.0
MCS6 75 10.0 13.0 7.0
MCS7 75 10.0 12.0 7.0
MCS8 75 10.0 11.0 7.0
MCS9 10.0 10.0

11ac-80 MCS0,1,2,3,4,5,6,7,8,9

(W56)

Output Power in dBm (typ.)

Data Rate
Ch.100 | Ch.104 | Ch.108-112 | Ch.116 | Ch.120-128 | Ch.132-136 | Ch.140 | Ch.144

MCS8,9,10,11 14.5 14.5 14.5 14.5 14.5
MCS12,13,14 7.0 14.0 14.0 14.0 - 14.0 6.0 14.0
MCS15 7.0 13.0 13.0 13.0 - 13.0 6.0 13.0
MCS0,1,2,3 7.0 14.5 14.5 14.5 - 14.5 6.0 14.5
MCS4,5,6 7.0 14.0 14.0 14.0 - 14.0 6.0 14.0
MCS7 7.0 13.0 13.0 13.0 - 13.0 6.0 13.0
MCS8 12.0 12.0 12.0 12.0 12.0
MCS8,9,10,11,12,13 14.0 14.0
EEEDE MCS14 8.0 13.0 - 9.0 13.0
MCS15 8.0 12.0 - 9.0 12.0
MCS0,1,2,3,4,5 8.0 14.0 - 9.0 14.0
MCS6 8.0 13.0 - 9.0 13.0
MCS7 8.0 12.0 - 9.0 12.0
MCS8 8.0 11.0 - 9.0 11.0
MCS9 10.0 10.0
MCS0,1,2,3,4,5 14.0
MCS6 5.5 - 13.0
11ac-80 MCS7 5.5 - 12.0
MCS8 5.5 - 11.0
MCS9 5.5 - 10.0
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Output Power in dBm (typ.)

Data Rate
Ch.149-161

MCS8,9,10,11 15.0 15.0
MCS12,13,14 14.0 14.0
MCS15 13.0 13.0
MCS0,1,2,3 15.0 15.0
MCS4,5,6 14.0 14.0
MCS7 13.0 13.0
MCS8 12.0 12.0

MCS8,9,10,11,12,13 14.0
11n/ac-40 MCS14 13.0
MCS15 12.0
MCS0,1,2,3,4,5 14.0
MCS6 13.0
MCS7 12.0
MCS8 11.0
MCS9 10.0

Data Rate Ch.155

11ac MCS0,1,2,3,4,5,6,7,8,9 10.5
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EU (Country code = DE)
2.4GHz
e SISO/1SS

Output Power in dBm (typ.)

Ch.1-12 Ch.13

Data Rate

1,2,5.5,11M 11.50 11.5
6,9,12,18,24,36,48,54M 13.50 13.0
MCS0,1,2,3,4,5,6,7 14.00 13.25
Equivalent MCS0,1,2,3,4,5,6,7,8 14.00 13.25

to 11ac-20

o MIMO/2SS
Output Power in dBm (typ.)

Ch.1-12 Ch.13
11.00 10.25

Data Rate

MCS8,9,10,11,12,13,14,15

Equivalent MCS0,1,2,3,4,5,6,7,8 11.00 10.25

to 11ac-20
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5GHz
e SISO/1SS

(W52-53)

Output Power in dBm
Data Rate typ.

Ch.36-64
FIE 6,9,12,18,24,36,48,54M 13.0
11n/ac-20 MCS0,1,2,3,4,5,6,7 13.0

MCS8 12.0

MCS0,1,2,3,4,5 14.0
11n/ac-40 MCS6 13.0
MCS7 12.0
MCS8 11.0
[Mode |

Data Rate Ch.42-58

MCS0,1,2,3,4,5 14.0
MCS6 13.0
11ac-80 MCS7 12.0
MCS8 11.0
MCS9 10.0

(W56)

Output Power in dBm (typ.)

Data Rate
Ch.100-128 Ch.132-136 Ch.140 Ch.144

FEER 6,9,12,18,24,36,48,54M 13.0 13.0 13.0 13.0
11n/ac-20 MCS0,1,2,3,4,5,6,7 13.0 13.0 13.0 13.0

RIS I vicss 12.0 12.0 12.0 12.0
| Mode [ DataRate Ch.102-126 Ch.134 Ch.142

MCS0,1,2,3,4,5 14.0 14.0
11n/ac-40 MCS6 13.0 13.0 -
MCS7 12.0 12.0 -
MCS8 11.0 11.0 -
m MCS9 10.0 10.0 -
| Mode |

Data Rate Ch.106-122 Ch.138

MCS0,1,2,3,4,5 14.0 -
MCS6 13.0 -
11ac-80 MCS7 12.0 -
MCS8 11.0 -
MCS9 10.0 -
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Output Power in dBm (typ.)

Data Rate
Ch.149-161

6,9,12,18,24,36,48,54M 6.5 6.5

11n/ac-20 MCS0,1,2,3,4,5,6,7 6.5 6.5
MCS8 6.5 6.5

11n/ac-40 MCS0,1,2,3,4,5,6,7 6.5

MCS8 6.5

Data Rate Ch.155

11ac-80 MCS0,1,2,3,4,5,6,7,8,9 6.5
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e MIMO/2SS

Data Rate Output Power in dBm (typ.)
MCS0,1,2,3,4,5,6,7 13.0
MCS8 12.0
MCS8,9,10,11,12,13,14 12.5
MCS15 12.0
MCS0,1,2,3,4,5,6 12.5
MCS7 12.0
MCS8 11.0
MCS9 10.0
MCS0,1,2,3,4,5,6,7 12.0
11ac-80 MCS8 11.0
MCS9 10.0

(W56)

Output Power in dBm (typ.)

Data Rate
Ch.100-128 Ch.132-136 Ch.140 Ch.144

11n/ac-20 MCS8,9,10,11,12,13,14,15 10.0 10.0 10.0 10.0

MCS0,1,2,3,4,5,6,7,8 10.0 10.0 10.0 10.0
Data Rate Ch.102-126 Ch.134 Ch.142
MCS8,9,10,11,12,13,14 12.5 12.5

11n/ac-40
MCS15 12.0 12.0 -

MCS0,1,2,3,4,5,6 12.5 12.5 -
MCS7 12.0 12.0 -
MCS8 11.0 11.0 -

MCS9 10.0 10.0 -
MCSo0,1,2,3,4,5,6,7 12.0 -

MCS8 11.0 =
MCS9 10.0 =

(W58)
Output Power in dBm (typ.)

Mode Data Rate

B
11n/ac-20 MCS8,9,10,11,12,13,14,15
FEEEZI T MCs0,1,2,3,4,5,6,7,8
n_—
11n/ac-40 MCS8,9,10,11,12,13,14,15
MCS0,1,2,3,4,5,6,7,8

11ac-80 MCS0,1,2,3,4,5,6,7,8,9
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Japan (Country code = JP)
2.4GHz (1SS/2SS)
e SISO

Output Power in dBm (typ.)

Ch.1-13

Mode Data Rate

6,9,12,18M 15.5
MCS0,1,2,3 15.5
MCS0,1,2,3 15.5
SEE MCS4,5,6,7 15.0
MCS8 14.0

e MIMO/2SS

Output Power in dBm (typ.)
Data Rate
Ch.1-13

MCS8,9,10,11,12,13,14,15 12.5

S MCS0.1.2.3.4,56.7.8 12,5

to 11ac-20
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5GHz
SISO/1SS

6,9,12,18,24M
36,48,54M
MCS0,1,2,3
11n/ac-20 MCS4,5,6
MCS7

MCS8

MCS0,1,2,3,4,5
11n/ac-40 MCS6
MCS7
MCS8
MCS9

MCS0,1,2,3,4,5
MCS6
11ac-80 MCS7
MCS8
MCS9

MIMO/2SS
Mode Data Rate

MCS8,9,10,11,12,13,14,15
MCS0,1,2,3,4,5,6,7,8
11n/ac-40 MCS8,9,10,11,12,13,14,15
MCS0,1,2,3,4,5,6,7,8
MCS9
MCS0,1,2,3,4,5,6,7,8
MCS9

-80

Data Rate Ch.42

Output Power in dBm (typ.)
Data Rate
Ch.36-48 Ch.52-64 Ch.100-144

12.50 12.50 15.00
12.50 12.50 14.00
12.50 12.75 15.00
12.50 12.75 14.00
12.50 12.75 13.00
12.00 12.00 12.00
13.25 13.50 14.00
13.00 13.00 13.00
12.00 12.00 12.00
11.00 11.00 11.00
10.00 10.00 10.00
13.00 13.00 14.00
13.00 13.00 13.00
12.00 12.00 12.00
11.00 11.00 11.00
10.00 10.00 10.00

Output Power in dBm (typ.)
Ch.36-48
11.0
11.0
Ch.38-46
11.0
11.0
10.0
Ch.42
11.0
10.0
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5.1.2 Bluetooth

<Condition>
e HCD file = BCM4359D0_004.001.016.0241.0275.2BZ.sAnt.hcd
(https://github.com/murata-wireless/cyw-bt-patch)

Output Power in dBm

Frequency in MHz

oW | 3K | BLE
2480 11 7 3
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5.2 Typical Rx minimum sensitivity level (at module antenna port)

5.2.1 WLAN

Test Configuration:
e Power supply : VBAT=3.3V, VDDIO=1.8V
e HostIF : SDIO

e Nvram file : cyfmac54591-sdio.2ant.2BZ.txt
(https://github.com/murata-wireless/cyw-fmac-nvram)

2.4GHz

Rx minimum sensitivity level in dBm
FrequencyinMHz | 1 |  11g |  1n |
______1Mbps | 54Mbps | MCS7

-89 -76 -74
-89 -76 -74
2472 -89 -76 -74

5GHz

FrequencyinMHz | ~ 11a | 11n(HT20) | 11ac(VHT20)

_____54Mbps | MCS7 | MCS8
76 74 69
76 74 70
75 73 69

Rx minimum sensitivity level in dBm

Frequency in MHz 11n (HT40 11ac (VHT40
MCS7 MCS9

-71 -65
-71 -65
-70 -64

Rx minimum sensitivity level in dBm

Frequency in MHz
5210 | 62
EE -62
| 5775 |

-61
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5.2.2 Bluetooth

Test Configuration:
e Power supply : VBAT=3.3V, VDDIO=1.8V
e HostIF - UART
HCD file : BCM4359D0 004.001.016.0241.0275.2BZ.sAnt.hcd
(https://qgithub.com/murata-wireless/cyw-bt-patch)

level in dBm

Frequency Rx minimum sensitivit

in MHz ___DH5 | 2DH5 | 3DH5 | LEIM | LE2M |
-92 -87 -99 -96
93 -88 -99 -96
91 -88 -99 -96
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5.3 Typical Tx/Rx current consumption
5.3.1 WLAN

Test Configuration:
e Power supply : VBAT=3.3V, VDDIO=1.8V
e HostIF : SDIO
e Nvram file : cyfmac54591-sdio.2ant.2BZ.txt
e Current definition :

Tx current

Current

Rx current

2.4GHz (SISO)

Setting Tx
Power (dBm)

5GHz (SISO)

Setting Tx

Data Rate | b \ver (dBm)

420

[11a |
(11n [ MCS0 15 370 80 420 110
(11ac [ MCS0 15 370 80 420 110

2.4GHz (MIMO)
Data Rate

[ 11n_____ MCS8

5GHz (MIMO)

Setting Tx

Setting Tx Current (mA

Mode | DM@ RAe |power(dBm) [ Tx [ R« |

(11n [ MCS8 15 710 135
(11ac | MCSO0 15 710 135
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5.3.2Bluetooth

Test Configuration:
e Power supply : VBAT=3.3V, VDDIO=1.8V

e HostIF : UART
e HCD file : BCM4359D0 _004.001.016.0241.0275.2BZ.sAnt.hcd
e Current definition :

Tx current

Currert

Rx current

24GHz

Setting Tx Power Current in mA

Hlode (dBm) x| Rx_
11 51 16
7 40 16
3 32 16
3 32 17
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5.4 |IEEE power save current consumption

5.4.1 WLAN
Test Configuration:

e Power Supply :VBAT=3.3V, VDDIO=1.8V
e HostIF : SDIO

e BT REG ON :OFF

e Driver ver. : FMAC(Zigra)

e FWver :13.35.173

e Platform : BRIX

e Access Point : ASUS RT-AX6000

Mode Current in mA

3.61
1.20
0.72
2.53
| :

EEE Power Save:DTIM3 0.84
IEEE Power Save:DTIM5 0.50

5.4.2 BT Sleep mode cuurrent consumption

Test Configuration:
» Power supply : VBAT=3.3V, VDDIO=1.8V

. HostIF . UART
. HCDfile - BCM4359D0_004.001.016.0241.0275.2BZ.sAnt.hcd
- WL_REG_ON : OFF

Mode Current Consumption in uA

3
160
173
151
43
21
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5.5 Typical Throughput

Test Configuration:
e Powersupply :VBAT=3.3V, VDDIO=1.8V
e HostlIF : SDIO
e DUT : Murata Type2BZ M.2 EVB (LBEE5XV2BZ-EVB)
o WLAN Driver : FMAC(Baragon)
o FW version : 13.35.225 (r728326 CY)
e Platform : MCIMX8MQuad-EVK
o Linux Kernel version : 4.14.78
e Access Point  : ASUS RT-AX6000
¢ UDP commands : Bit rate was set at more than 20% of observed correspondingTCP throughput.
Sample UDP command: iperf3 <server-ip-addr> -u -b <20%-of-TCP>M -P1 -t 60

Mode TCP Throughput in Mbps UDP Throughput in Mbps

. Tx | Rx | Tx

2.4GHz 11n

HT20 MIMO 113 111 123 113
5GHz 11ac

VHT80 MIMO 337 337 406 310
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