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About This Document

Murata’s Type 2EL is a small and very high-performance module based on NXP IW612 combo
chipset, supporting IEEE 802.11a/b/g/n/ac/ax + Bluetooth 5.3 BR/EDR/LE + 802.15.4. This
datasheet describes Type 2EL module in detail.

Please be aware that an important notice concerning availability, standard warranty and use in critical
applications of Murata products and disclaimers thereto appears at the end of this specification sheet.

Audience & Purpose

Intended audience includes any customer looking to integrate this module into their product. In
particular RF, hardware, software, and systems engineers.

Document Conventions

Table 1 describes the document conventions.

Table 1: Document Conventions

Conventions Description

Warning Note
Indicates very important note. Users are strongly recommended to review.

O
@

Info Note
Intended for informational purposes. Users should review.

=

Menu Reference
Indicates menu navigation instructions.
Example: Insert=> Tables= Quick Tables= Save Selection to Gallery ITa

External Hyperlink

This symbol indicates a hyperlink to an external document or website.
Example: Embedded Artists AB C7

Click on the text to open the external link.

I:Ill

Internal Hyperlink

This symbol indicates a hyperlink within the document.
Example: Scope C¥

Click on the text to open the link.

Console input/output or
code snippet

Console I/O or Code Snippet
This text Style denotes console input/output or a code snippet.

# Console I/0 comment
// Code snippet comment

Console I/O or Code Snippet Comment
This text Style denotes a console input/output or code snippet comment.

e Console I/O comment (preceded by “#”) is for informational purposes only
and does not denote actual console input/output.

e Code Snippet comment (preceded by “//”) may exist in the original code.
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1 Scope

This specification characterizes the IEEE 802.11 a/b/g/n/ac/ax + Bluetooth 5.3 BR/EDR/LE +
802.15.4 tri-radio solution combo module.

2 Key Features

NXP IW612 inside

Supports IEEE 802.11a/b/g/n/ac/ax specification: Dual band 2.4 GHz and 5 GHz Wi-Fi 6
SISO with 20 MHz, 40 MHz, and 80 MHz channels
Up to MCS11 data rates (601 Mbps)

Supports Bluetooth specification version 5.3
Supports IEEE 802.15.4

WLAN interface: SDIO 3.0

Bluetooth interface: HClI UART and PCM

802.15.4 interface: SPI

Temperature Range: -40 °C to 85 °C

Dimensions: 8.8 x 7.7 x 1.3 mm

Weight: 0.22 g

MSL: 3

Surface-mount type

RoOHS compliant

3 Ordering Information

Table 2 describes the ordering information.

Table 2: Ordering Information

Ordering Part Number | Description

LBES5PL2EL-923 Module order

LBES5PL2EL-SMP

Sample module order (If module samples are not available through distribution,
contact Murata referencing this part number)

EAR00409 Embedded Artists Type 2EL M.2 EVB (default EVB available through distribution)

LBES5PL2EL-EVB Murata Type 2EL M.2 EVB (contact Murata as this is special order item)

@ “Type 2EL” is design name of this module. Design hame may be used in certification test report.
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4 Block Diagram

The Type 2EL block diagram is presented in Figure 1.

Figure 1: Block Diagram
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5 Certification Information

This section has information about radio and Bluetooth certification.

5.1 Radio Certification

Transmit output power setting is defined by “txpower_XX.bin” The transmit power files are hosted at
Murata GitHub for Linux ' and FreeRTOS C7.Table3 shows the transmit power file required for
each region.

Table 3: Transmit Power Limit Files

Country Tx Power Limit File

Country ID

Code Linux FreeRTOS
USA VPYLBESS5PL2EL usS txpower_US.bin TBD
(FCC) power_=>.
gg;‘ada 772C-LBES5PL2EL CA txpower_CA.bin | TBD
EN300328/301893,
Europe EN300440 conducted test DE txpower_EU.bin TBD
report is prepared.
Japanese type certification
is prepared. .
Japan Rl JP txpower_JP.bin TBD
001-P02018

5.2 Radio Regulatory Certification by Country

Murata have prepared the document about Radio Regulatory Certification separately.

This document is designed to ensure that module manufacturers correctly communicate the
necessary information to host manufacturers that incorporate their modules.

Refer to [Regulatory Information] : Type 2EL Radio Law Approval Application NoteC? for Radio

Law Certification user manual.

If you don’t follow the rule written in Type 2EL Radio Law Approval Application Note, there is a risk of
@ conflict Radio Law Certification.

Please be sure to check the document.

5.3 Bluetooth Qualification

e QDID: 202018
e Set Bluetooth Tx Power to Class 1 by using bt_power config_1.sh C7.

« For supported Bluetooth functions, refer to Bluetooth SIG site C7.
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6 Dimensions, Markings and Terminal Configurations

This section provides information about dimensions, markings, and terminal configuration for Type
2EL and the related parameters. Figure 2 shows the dimensions, markings, and terminal
configurations.

Figure 2: Dimensions, Markings and Terminal Configurations
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Table 4 describes the Type 2EL markings.

Table 4: Markings

Marking | Meaning
Module Type

Inspection Number

Serial Number

2D code

Murata Logo

mim|O|0O|®|>

Pin 1 Marking

Table 5 describes the Type 2EL dimensions.

Table 5: Dimensions

Dimensions (mm) Dimensions (mm) ‘ Mark ‘ Dimensions (mm)
L 8.8 +/-0.2 w 7.7 +/-0.2
T 1.3 maximum T1 0.04 typical (Bump)
al 0.25+/-0.1 a2 0.25 +/- 0.1 bl 0.3+/-0.2
b2 0.3+/-0.2 cl 0.55 +/-0.1 c2 0.55+/-0.1
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Dimensions (mm) Dimensions (mm) Dimensions (mm)

el 0.25+/-0.1 e2 0.25 +/- 0.1 e3 0.4 +/-0.1

e4 0.25+/-0.1 e5 0.375+/-0.1 e6 0.875+/- 0.1

e7 0.475+/-0.1 e8 1.375+/-0.1 e9 0.9 +/-0.1

m1 0.55+/-0.1 m2 0.25 +/- 0.1
Figure 3 shows Type 2EL Structure.
Figure 3: Structure
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This section includes the pin descriptions of Type 2EL and pin assignments layout descriptions.

7.1 Pin Assignments

This section describes the pin assignments to terminals. Type 2EL pin-assignment top view is
presented in Figure 4.

Figure 4: Pin Assignments (Top View)
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Table 6 lists the Type 2EL terminal configurations.

Table 6: Terminal Configurations

No. | Terminal Name . | Terminal Name . ‘ Terminal Name . | Terminal Name
1 GND 29 GND 57 PCM_CLK 85 GND
2 GND 30 AVDD18 2 58 PCM_MCLK 86 GND
3 NC 31 AVDD18 1 59 PCM_DOUT 87 GND
4 SPI_FRM 32 GND 60 PCM_DIN 88 GND
5 SPIL_INT 33 Reserved 61 PCM_SYNC 89 GND
6 SPI_RXD 34 Reserved 62 GND 90 GND
7 SPI_TXD 35 Reserved 63 IND_RST WL 91 GND
8 SPI_CLK 36 Reserved 64 IND_RST_BT 92 GND
9 GND 37 RST_IND 65 Reserved 93 GND
10 PDn 38 IND_RST_15.4 66 Reserved 94 GND
11 GND 39 GND 67 GND 95 GND
12 AVDD33 1 40 SD_VIO 68 GND 96 GND
13 AVDD33_2 41 GND 69 WCI-2_SIN 97 GND
14 GND 42 SD_CMD 70 WCI-2_SOUT 98 GND
15 ANTO 43 GND 71 GND 99 GND
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Terminal Name . | Terminal Name . | Terminal Name . Terminal Name
16 GND 44 SD_CLK 72 SD_INT 100 GND
17 GND 45 SD_DAT[1] 73 WL_WAKE_OUT 101 GND
18 BT_15.4 IN 46 SD_DAT[3] 74 WL_WAKE_IN 102 GND
19 GND 47 SD_DAT[2] 75 BT15.4_WAKE_IN 103 GND
20 GND 48 SD_DATI[0] 76 $T15'4—WAKE—OU 104 GND
21 GND 49 UART_TX 77 NC 105 GND
22 GND 50 UART_CTS 78 NC 106 GND
23 ANT1 51 UART_RX 79 NC 107 GND
24 RF_CNTL4 52 UART_RTS 80 NC

RF_CNTL3/
25 | conFiG_xosc_seL | 23 | GND 81 | GND
26 RF_CNTL1 54 VIO 82 GND
27 RF_CNTLO 55 CONFIG_HOST[0] | 83 GND
28 GND 56 CONFIG_HOST[1] | 84 GND

7.2 Pin Descriptions

Table 7 shows the pin descriptions.

Table 7: Pin Descriptions

Connection to IC

No. [ Terminal Name Type Terminal Description
1 GND Ground
2 GND Ground
3 NC NC Not Connected
4 SPI_FRM I/O SPI_FRM SPI frame input signal
5 SPI_INT 1/O SPI_INT SPI interrupt output signal.
6 SPI_RXD 1/O SPI_RXD SPI receive input signal
7 SPI_TXD 1/0 SPI_TXD SPI transmit output signal
8 SPI_CLK 1/0 SPI_CLK SPI clock input signal
9 GND Ground
Full Power-down (input) (active low)
0 = full power-down mode
1 = normal mode
PDn can accept an input of 1.8V to 4.5V
10 PD | PD )
n : PDn may be driven by the host
PDn must be high for normal operation
No internal pull-up on this pin.
This pin has an always-on internal weak pull-
down.
11 GND Ground
12 AVDD33 1 Power | AVDD33 Power supply
13 AVDD33 2 Power | AVDD33 Power supply
14 GND Ground
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Description

ANTO is WLAN output and it’s also used for
15 ANTO Vo BT/802.15.4 output when SANT mode.
16 GND Ground
17 GND Ground
18 BT_15.4 IN | BT/802.15.4 in (Feedback)
19 GND Ground
20 GND Ground
21 GND Ground
22 GND Ground
ANT1 is BT/802.15.4 output, and it should be
23 ANTL 0 connected to BT_15.4_IN when SANT mode.
24 RF_CNTL4 1/0 RF_CNTL4 RF control line 4
Reference clock frequency select
o5 | RF_CNTL3/ /o F_CNTL3/ CONFIG_ 1240 MHz
CONFIG_XOSC_SEL XOSC_SEL .
RF control line 3
26 RF_CNTL1 (0] RF_CNTL1 RF control line 1
27 RF_CNTLO (0] RF_CNTLO RF control line 0
28 GND Ground
29 GND Ground
30 AVDD18_2 Power Power supply
31 | AvDD18_1 Power Power supply
32 GND Ground
33 | Reserved 1o GPIO[31]lJTAG_TDO | Frogramable GPIO Pin. (JTAG_TDO)
* NXP internal use only
R P le GPIO Pin. JTAG_TM
34 eserved 1o GPIO[29)/JTAG_TMS rogra_mabe GPIO Pin. (JTAG_TMS)
* NXP internal use only
35 Reserved /0 GPIO[28)/JTAG_TCK Programable GPIO Pin. (JTAG_TCK)
* NXP internal use only
R P le GPIO Pin. (JTAG_TDI
36 | Reserved 1o GPIO[30]/JTAG_TDI rogramable GPIO Pin. (JTAG_TDI)
* NXP internal use only
Bluetooth/802.15.4 independent software
37 | RST_IND 110 GPIO[22]/RST_IND reset indicator to host output
Multi-functional pin: GPIO[22] input/output
Independent software reset for 802.15.4
38 | IND_RST_15.4 I/0 I(,;\IPD'OFEZ;%/ 154 radio® input
- - Multi-functional pin: GPIO[24] input/output
39 GND Ground
40 SD_VIO Power Power supply
41 GND Ground
SDIO 4-bit mode: Command/response
(input/output)
42 SD_CMD Vo SD_CMD SDIO 1-bit mode: Command line
(input/output)

! The request to reset either Bluetooth or 15.4 radio leads to reinitialization of both radios.
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Description

43

GND

Ground

44

SD_CLK

SD_CLK

SDIO 4-bit mode: Clock input
SDIO 1-bit mode: Clock input

45

SD_DAT[1]

I/0

SD_DAT[1]

SDIO 4-bit mode: Data line bit[1]
SDIO 1-bit mode: Interrupt

46

SD_DAT[3]

I/0

SD_DAT[3]

SDIO 4-bit mode: Data line bit[3]
SDIO 1-bit mode: Reserved

a7

SD_DAT[2]

I/0

SD_DAT[2]

SDIO 4-bit mode: Data line bit[2] or read wait
(optional)
SDIO 1-bit mode: Read wait (optional)

48

SD_DAT[0]

I/0

SD_DAT[0]

SDIO 4-bit mode: Data line bit[0]
SDIO 1-bit mode: Interrupt

49

UART_TX

I/0

UART_TX

UART serial output signal

50

UART_CTS

I/0

UART_CTS

UART clear-to-send input signal

51

UART_RX

I/0

UART_RX

UART serial input signal

52

UART_RTS

I/0

UART_RTS

UART request-to-send output signal

53

GND

Ground

54

VIO

Power

Power supply

55

CONFIG_HOST[0]

CONFIG_HOST[0]

Firmware Boot Option
Refer to sec 7.3 Configuration Pins

56

CONFIG_HOST[1]

CONFIG_HOST[1]

Firmware Boot Option
Refer to sec 7.3 Configuration Pins

57

PCM_CLK

I/0

GPIO[4]/PCM_CLK

GPIOI[4] input/output
PCM clock signal.

« Central mode: output

* Peripheral mode: input

I2S audio bit clock.
. Central mode: output
. Peripheral mode: input

58

PCM_MCLK

I/0

GPIO[3]/PCM_MCLK

GPIOI[3] input/output
PCM codec main clock signal (optional).

Optional clock used for some codecs.
Derived from PCM_CLK.

I12S clock output signal
O ptional clock used for some codecs.
Derived from 12S_BCLK.

59

PCM_DOUT

I/0

GPIO[5)/PCM_DOUT

GPIOQ[5] input/output

PCM transmit data signal (output).

*Connect to PCM audio codec input data (for
playback).

I12S_DOUT - 12S transmit data signal (output).
I2S audio codec input data (for playback).

60

PCM_DIN

110

GPIO[6]/PCM_DIN

GPIO[6] input/output

PCM transmit data signal (input).
*Connect to PCM audio codec output data
(for recording).

I12S_DIN - I2S receive data signal (input).
PCM audio codec output data (for recording).
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Description

GPIO[7] input/output
PCM sync pulse signal
(output if master, input if slave).
« Central mode: output
61 | PCM_SYNC 110 GPIO[7J/PCM_SYNC | * Peripheral mode: input
I12S_LRCLK - 128 left/right clock
(output if master, input if slave).
* Central mode: output
* Peripheral mode: input
62 GND Ground
63 IND RST WL o GPIOILVIND RST WL Independent software reset for Wi-Fi input
- - [ - - Multi-functional pin: GPIO[1] input/output
Independent software reset for Bluetooth
64 | IND_RST_BT 110 GPIO[2)/IND_RST BT | input™
Multi-functional pin: GPIO[2] input/output
65 Reserved 1/0 GPIO[27] Programable GPIO Pin
66 Reserved 1/0 GPIO[23] Programable GPIO Pin
67 GND Ground
68 GND Ground
69 WCI-2 SIN o GPIO5IWEL2 SIN Input signal from external radio.
o= [25] o= Multi-functional pin: GPIO[25] input/output
Output signal to external radio. Multi-
70 | WCI-2_SOUT 110 GPIO[26])/WCI-2_SOUT | functional pin: GPIO[26] input/output
External radio coexistence interface
71 GND Ground
Out-of-band SDIO interface interrupt signal
72 | SD_INT 1’0 GPIO[21)/SD_INT output.
Multi-functional pin: GPIO[21] input/output
GPIO[17)/ Wi-Fi radio wake-up output signal.
73 | WL_WAKE_OUT o WL_WAKE_OUT Multi-functional pin: GPIO[17] input/output
GPIO[16])/ Wi-Fi radio wake-up input signal.
74 | WL_WAKE_IN o WL_WAKE_IN Multi-functional pin: GPIO[16] input/output
Bluetooth/802.15.4 radio wake-up input
75 | BT15.4 WAKE_IN I/0 gﬂg[js% AKE IN signal.
- - Multi-functional pin: GPIO[18] input/output
Bluetooth/802.15.4 radio wake-up output
76 BT15.4 WAKE_OUT 1/0 g'll?ig[ig\]/cAKE ouT signal.
- - Multi-functional pin: GPIO[19] input/output
77 NC NC Not connected
78 NC NC Not connected
79 NC NC Not connected
80 NC NC Not connected
81-
107 GND Ground
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7.3 Configuration Pins

Table 8 describes the configuration pins.

Table 8: Configuration Pins

Bluetooth /
CONFIG_HOSTI[0] CONFIG_HOSTI[1] 802.15.4 Remarks
Bluetooth LE
1 1 SDIO UART SPI Default
Others Others Reserved Reserved Reserved Reserved

7.4 Pin States

Pin states information for the tables below include:

e After firmware is downloaded, the pads (GPIO, Serial interface, RF control) are programmed
in functional mode per the functionality of the pins.

e For SDIO, once the command is received from the host, the pads are configured
accordingly.

e Pull-up and pull-down are only effective when the pad is in input mode.

e The power-down state shown is the default configuration. Many pads have programmable
power-down values, which can be set by firmware.

e Do not need any termination to the open pins that have an Internal Pull-up/Pull-down
resistor (PU/PD). Do not need any termination to the open pins in output mode.

Table 9: /0 State Table

: No Pad Internal Int’l Pull
Pin Name Power Reset State HW State PD State PU/PD Value[Q]
State

SPI_FRM VIO tristate input input drive high | yes nominal PU | 100kQ
SPI_INT VIO tristate input input drive low Yes nominal PU | 100kQ
SPI_RXD VIO tristate input input tristate Yes nominal PU | 100kQ
SPI_TXD VIO tristate output low output low drive low yes nominal PU | 100kQ
SPI_CLK VIO tristate input input tristate yes nominal PU | 100kQ
RST_IND VIO tristate output high output low tristate yes nominal PU | 100kQ
IND_RST_15.4 VIO tristate output low output low tristate yes weak PU 800kQ
UART_TX VIO tristate output high output high drive low yes nominal PU | 100kQ
UART_CTS VIO tristate input input tristate yes nominal PU | 100kQ
UART_RX VIO tristate input input tristate yes nominal PU | 100kQ
UART_RTS VIO tristate output high output high | drive high | yes nominal PU | 100kQ
PCM_CLK VIO tristate input input tristate yes weak PU 800kQ
PCM_MCLK VIO tristate input input tristate yes nominal PU | 100kQ
PCM_DOUT VIO tristate input input tristate yes weak PU 800kQ
PCM_DIN VIO tristate input input tristate yes weak PU 800kQ
PCM_SYNC VIO tristate input input tristate yes nominal PU | 100kQ
IND_RST_WL VIO tristate input input tristate yes nominal PU | 100kQ
IND_RST_BT VIO tristate input input tristate yes nominal PU | 100kQ
GPIO[27] VIO tristate input input tristate yes weak PU 800kQ
GPIO[23] VIO tristate input input tristate yes nominal PU | 100kQ
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. fiojad Internal Int’l Pull
Pin Name g?wer Reset State HW State PD State PU/PD Value[Q]
ate

WCI-2_SIN VIO tristate input input tristate yes nominal PU | 100kQ
WCI-2_SOUT VIO tristate input input tristate yes nominal PU | 100kQ
SD_INT VIO tristate output high output low drive low yes nominal PU | 100kQ
WL_WAKE_OUT VIO tristate input input drive low yes nominal PU | 100kQ
WL_WAKE_IN VIO tristate input input tristate yes weak PU 800kQ
BT15.4 WAKE_IN VIO tristate input input tristate yes weak PU 800kQ
BT15.4_ WAKE_OUT VIO tristate input input drive low yes nominal PU | 100kQ
XOSC_EN VIO tristate input input drive low yes nominal PU | 100kQ
RF_CNTL4 VIO tristate input input drive low yes weak PU 800kQ
El(:)_l\ﬁ:’}l(-;”__ilosc_SEL VIO tristate input input drive high | yes weak PU 800kQ
RF_CNTL1 VIO tristate output high output high | drive high | yes weak PU 800kQ
RF_CNTLO VIO tristate output low output low drive low yes nominal PU | 100kQ
SD_CMD VIO_SD | tristate input input tristate yes nominal PU | 100kQ
SD_CLK VIO_SD | tristate input input tristate yes nominal PU | 100kQ
SD_DAT[1] VIO_SD | tristate input input tristate yes nominal PU | 100kQ
SD_DAT[3] VIO_SD | tristate input input tristate yes nominal PU | 100kQ
SD_DAT[2] VIO_SD | tristate input input tristate yes nominal PU | 100kQ
SD_DATI0] VIO_SD | tristate input input tristate yes nominal PU | 100kQ
CONFIG_HOST[0] AVDD18 | tristate input input tristate no weak PU 800kQ
CONFIG_HOST[1] AVDD18 | tristate input input tristate no weak PU 800kQ
PDn AVDD33 weak PD 51kQ
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7.5 SDIO Pin Descriptions

Table 10 shows the SDIO pin descriptions.

Table 10: SDIO Pin Descriptions

Pin Name (i) SD 4-bit Mode (ii) SD 1-bit Mode
4 SDIO_CLK CLK Clock CLK Clock
5 SDIO_DO DATAO Data line 0 DATA Data line
45 SDIO_D1 DATAL Data line 1 IRQ Interrupt
3 SDIO_D2 DATA2 Data line 2 RW Read wait (optional)
46 SDIO_D3 DATAS Data line 3 NC Reserved
6 SDIO_CMD CMD Command/response CMD Command line

Figure 5 shows the SDIO modes.

Figure 5: SDIO Pins

CLK CLK
CMD CMD
SD Host Type 2EL SD Host Type 2EL
DATA[3:0] DATA
IRQ
(i) SD 4-bit Mode (i) SD 1-bit Mode

8 Absolute Maximum Ratings
Table 11 describes the absolute maximum ratings.

Table 11: Absolute Maximum Ratings

Parameter | Minimum | Maximum | Unit
Storage Temperature -50 +85 °C
AVDD33 3.96 \Y
AVDD18 2.16 \%
Supply 2.16 Vv
Voltage SD_VIO 1.8V/3.3V 3.96 v
VIO 1.8V/3.3V 2.16 v
' ' 3.96 \%

©2021 by Murata Manufacturing Co., Ltd. e Mar 1, 2023 e SP-PL2EL e Rev. K e www.murata.com


https://www.murata.com/

B "ype 2EL Wi-Fi + Bluetooth + 802.15.4 Tri-Radio Module Datasheet

multata

INNOVATOR IN ELECTRONICS

are set within operating condition.

Stresses in excess of the absolute ratings may cause permanent damage. Functional operation is not
implied under these conditions. Exposure to absolute ratings for extended periods of time may adversely
affect reliability. No damage assuming only one parameter is set at limit at a time with all other parameters

9 Operating Conditions

9.1 Operating Conditions

Type 2EL operating conditions are described in Table 12.

Table 12: Operating Conditions

Parameter Minimum Typical Maximum
Operating Temperature -40 25 +85 °C
AVDD33 3.14 3.3 3.46 \%
AVDD18 1.71 1.8 1.89 \%
Supply Voltage
SD_VIO/VIO = 1.8V 1.71 1.8 1.89 \%
SD_VIO/VIO = 3.3V 3.14 3.3 3.46 \%
AVDD33 420 mA
Peak current
AvVDD18 1009 mA
e Operation beyond the recommended operating conditions is neither recommended nor guaranteed.
e Peak current happens during DPD calibration when the firmware is downloaded.

9.2 Digital /0 Requirements

The digital 1/0 requirements are listed in

Table 13.
Symbol | Parameter | Condition ’ Minimum ‘ Typical ’ Maximum ‘ Unit
Symbol ’ Parameter ‘ Condition ‘ Minimum ‘ Typical ‘ Maximum ‘ Unit
ViR IR RasgvpBlayRitage d.7% vio 18 Y189+ 0.4 \4
Vit IRpUt ahvemisege Q@7+ VIO Vo0 v
VHYS Input lppwtepdsige 104 0.3*VIO mv
Vo Dot hystesitage Wo -0.4 mv
VoL Output ighvenisage VIO -0.4 0.4 v
VoL Output low voltage 0.4 \%

Table 13: Digital /0O Requirements Parameters
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9.3 Package Thermal Conditions
e RWjt:3.12°C/W

o RWjt=(Tj- TH/P

@ Tj: Junction temperature (°C), Tt: Top temperature (°C), P: Total Power Consumption (W)

Figure 6: Package Thermal Conditions

YYYXYYXIXX

©2021 by Murata Manufacturing Co., Ltd. e Mar 1, 2023 e SP-PL2EL e Rev. K e www.murata.com


https://www.murata.com/

B Type 2EL Wi-Fi + Bluetooth + 802.15.4 Tri-Radio Module Datasheet mllRata

INNOVATOR IN ELECTRONICS

10 Power Sequence

10.1 Power-On Sequence

AVDD33, AVDD18, VIO, and VIO_SD can be powered on with 0 second minimum. The PDn signal
when it is asserted (low) while all power supplies to the devices are high.

Figure 7 shows the power-on sequence graph.

Figure 7: Power-On Sequence Graph

VIO
VIO_SD
AVDD33
AVDD18

PDn

TPU_RESET

Table 14 shows the PDn pin (power-off) specifications. Power remains high at PDn assertion.

Table 14: PDn Pin Specifications

Parameter | Condition ’ Minimum ‘ Typical ’ Maximum

Too s | ot 48 ring G410, VIO_SD o s
Tru_RESET Valid power to PDn de-asserted 0 ms
ViH Input high voltage 1.4 4.5 \%
Vi Input low voltage -0.4 0.5 \%

@ Minimum value is guaranteed for a valid rest. Smaller values may put the device in an undefined state.

©2021 by Murata Manufacturing Co., Ltd. e Mar 1, 2023 e SP-PL2EL e Rev. K e www.murata.com


https://www.murata.com/

B "ype 2EL Wi-Fi + Bluetooth + 802.15.4 Tri-Radio Module Datasheet

10.2 Power-Off Sequence

Figure 8 shows the power-off sequence graph.

Figure 8: Power-Off Sequence Graph
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Table 15 shows the power-off sequence parameters.

Table 15: Power-Off Sequence Parameters
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Parameter Condition Minimum | Typical Maximum
Tvio_avbp Power up timing of VIO,
VIO_SD, AVDD33, and ms
VIO18
Tru_RESET Valid power to PDn de-
ms
asserted
ViH Input high voltage 1.4 4.5 \%
Vi Input low voltage -0.4 05 \Y

@ Minimum value is guaranteed for a valid rest. Smaller values may put the device in an undefined state.
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10.3 Host Reset Sequence

Figure 9 shows hot reset sequence graph.

Figure 9: Host Reset Sequence Graph
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VIO
VIO_SD |
AVDD33 |

AVDD18

PDn

r'y

1PU,RESET

tRPW I

L

ST

Device

ready l¢ »

t\N\T

!t

INIT

Table 16: Host Reset Sequence Parameters

Parameter

Minimum ’ Typical

’ Maximum ‘

‘ Condition ‘

Valid power to PDn de-

tru_reset 0 ms
asserted

torw PDn pulse width 1 us

t From PDn de-assertion

INTT to device ready (SDIO 20 ms

bus enumeration)

ViH Input high voltage 1.4 4.5 \%

Vi Input low voltage -0.4 05 \Y

@ Minimum value guaranteed for a valid rest. Smaller values may put the device in an undefined state.
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INNOVATOR IN ELECTRONICS

This section describes the SDIO timing (default and high-speed mode), UART timing (default

mode), and Bluetooth PCM timing.

11.1 SDIO Timing
11.1.1 Default Speed Mode

Figure 10 describes the SDIO protocol timing diagram in default speed mode.

Figure 10: SDIO Protocol Timing Diagram - Default Mode
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11.1.2 High Speed Mode

Figure 11 describes the SDIO protocol timing diagram in high-speed mode.

Figure 11: SDIO Protocol Timing Diagram - High Speed Mode
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Table 17 describes the parameters for SDIO protocol timing parameters.

Table 17: SDIO Protocol Timing Parameters

Parameter Condition Minimum Typical Maximum
fep Clock frequency Normal 0 25 MHz
High-speed 0 50 MHz
TwL Clock low time Normal 10 ns
High-speed 7 ns
Twh Clock high time Normal 10 ns
High-speed 7 ns
Tisu Input setup time Normal 5 ns
High-speed 6 ns
T Input hold time Normal 5 ns
High-speed 2 ns
ToLpy Output delay time Normal 14 ns
CL =40 pF (1 card) High-speed 14 ns
Tow Output put hold time High-speed 25 ns
@ For SDIO 2.0 running at 25 MHz and 50 MHz clock frequency, VIO_SD must be 3.3V.
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11.1.3 SDR12, SDR25, SDR50 Modes (up to 100 MHz) at 1.8V
Figure 12 shows SDIO protocol timing diagram for SDR12, SDR25, SDR50 Mode (up to 100 MHz)

at 1.8V.

Figure 12: SDIO Protocol Timing Diagram - SDR12, SDR25, SDR50 Modes
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Table 18 describes SDIO protocol timing data for SDR12, SDR25, SDR50 Mode (up to 100 MHz) at

1.8V.

Table 18: SDIO Protocol Timing Parameters - SDR12, SDR25, SDR50 Modes

Parameter

Condition

Minimum

Typical

Maximum

fep Clock frequency SDR12/25/50 | 25 100 MHz
Tis Input setup time SDR12/25/50 | 3 MHz
T Input hold time SDR12/25/50 | 0.8 ns
Tewk Clock time SDR12/25/50 | 10 40 ns
Tcr, Tcr Rise time, fall time SDR12/25/50 0.2*Tcik ns
Tcr, TcF<2ns
(maximum) at 100 MHz
Ccarp = 10 pF
ToLpy Output delay time SDR12/25/50 7.5 ns
CL < 15pF
Ton Input setup time SDR12/25/50 | 1.5 ns
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11.1.4 SDR104 Modes (up to 208 MHz) at 1.8V
Figure 12 shows SDIO protocol timing diagram for SDR104 Mode (up to 208 MHz) at 1.8V.

Figure 13: SDIO Protocol Timing Diagram - SDR104 Mode
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Table 18 describes SDIO protocol timing data for SDR104 Mode (up to 208 MHz) at 1.8V.

Table 19: SDIO Protocol Timing Parameters - SDR104 Mode

Parameter Condition Minimum Typical Maximum
fep Clock frequency SDR104 0 208 MHz
Tis Input setup time SDR104 1.4 MHz
TiH Input hold time SDR104 0.8 ns
Teik Clock time SDR104 4.8 ns
Tcr, Ter Rise time, fall time SDR104 0.2*Tck ns

Tcr, TcF<2ns
(maximum) at 100 MHz

Ccarp = 10 pF

Tor Output delay time SDR104 0 2 ns
CL < 15pF

Tobw Input setup time SDR104 2.88 ns
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11.1.5 DDR50 Mode at 50 MHz (1.8V)

Figure 14 shows the SDIO CMD timing diagram for DDR50 mode at 50 MHz.

Figure 14: SDIO CMD Timing Diagram - DDR50 Mode
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@ In DDR50 mode, DAT [3:0] lines are sampled on both edges of the clock (not applicable for CMD line).
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Figure 15 shows the SDIO data timing diagram for DDR50 Mode.

Figure 15: SDIO Data Timing Diagram - DDR50 Mode
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Table 20 describes the parameters for SDIO data timing for DDR50 mode.

Table 20: SDIO Data Timing Parameters - DDR50 Mode

Parameter Condition Minimum [ Typical Maximum
Clock
Tewk Clock time DDR50 20 ns
50 MHz (maximum) between rising
edge
Tcr, Tcr Rise time, fall time DDR50 3 0.2*Tck ns
Tcr, Tcr < 4.00 ms(maximum) at 50
MHz
DDR50 45 55 %
CMD Input (referenced to clock rising edge)
Tis Input setup time DDR50 6 ns
Ccarp < 10 pF (1card)
T Input hold time DDR50 0.8 ns
Ccarp < 10 pF (1card)
CMD Output (referenced to clock rising edge)
TooLy Output delay time during data transfer | DDR50 13.7 ns
mode
CL < 30 pF (1card)
TowLp Output hold time DDR50 15 ns

CL < 30 pF (1card)

DAT[3:0] Input (referenced to clock rising and falling edges)

Tisax Input setup time DDR50 3 ns
Ccarp < 10 pF (1card)
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Parameter Condition Minimum | Typical Maximum

Tirzx Input hold time DDR50 0.8 ns
Ccarp < 10 pF (1card)

DAT[3:0] Output (referenced to clock rising and falling edges)

ToLp2x (max) Output delay time during data transfer | DDR50 7.0 ns
mode
CL < 25 pF (1 card)

ToLby2x (min) Output hold time DDR50 1.5 ns

CL < 15 pF (1 card)

11.2 UART Timing (Default Mode)

Default bard rate is 115200 bps. Baud rate is configurable by the host stack.
Figure 16 shows UART timing diagram for default mode.

Figure 16: UART Timing Diagram - Default Mode
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Table 21 describes the UART timing parameters for default mode.

Table 21: UART Timing Parameters - Default Mode

‘ Parameter Condition Minimum Typical Maximum Unit

Tsaub Baud rate 38.4 MHz 250 ns

@ The acceptable deviation from the UART Rx target baud rate is £3%.
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11.3 Bluetooth PCM Timing

This section describes the Bluetooth PCM timing data signal in master and slave mode.

11.3.1 Master Mode

Figure 17 and Figure 18 shows the Bluetooth PCM timing signals in master mode.

Figure 17: Bluetooth PCM Timing Data Signal - Master Mode
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Figure 18: Bluetooth PCM Timing PCM_SYNC Signal - Master Mode
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Table 22 describes the signal parameters in master mode.

Table 22: Symbol Definition for Data Signal & PCM_SYNC Signal - Master Mode
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Parameter Condition Minimum Typical ’ Maximum ’
FBCLK Bit clock frequency 2/2.048 MHz
Duty Bit clock duty cycle 0.4 0.5 0.6
Cyclescik
TecLK riseffall PCM_CLK rise/fall time 3 ns
Too Delay from PCM_CLK rising 15 ns
edge to
PCM_DOUT rising edge
Toisu Setup time for PCM_DIN before 20 ns
PCM_CLK falling edge
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Condition

Minimum
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Typical

Maximum

edge to
PCM_SYNC rising edge

Tomo Hold time for PCM_DIN after 15 ns
PCM_CLK falling edge
Ter Delay from PCM_CLK rising 15 ns

11.3.2 Slave Mode

Figure 19 and Figure 20 shows the Bluetooth PCM timing signals in slave mode.

Figure 19: Bluetooth PCM Timing Data Signal - Slave Mode
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Figure 20: Bluetooth PCM Timing PCM_SYNC Signal - Slave Mode
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Table 23 describes the signal parameters in slave mode.

Table 23: Symbol Definition for Data Signal & PCM_SYNC Signal - Slave Mode

Parameter Condition Minimum Typical ’ Maximum ’ Unit
FBCLK Bit clock frequency 2/2.048 MHz
Duty Bit clock duty cycle 0.4 0.5 0.6
Cyclescik
TecLK riseffall PCM_CLK rise/fall time 3 ns
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Symbol Parameter Condition Minimum Typical Maximum | Unit

Too Delay from PCM_CLK rising 30 ns
edge to PCM_DOUT rising
edge

Toisu Setup time for PCM_DIN before 15 ns
PCM_CLK falling edge

Toimo Hold time for PCM_DIN after 10 ns
PCM_CLK falling edge

Tersu Setup time for PCM_SYNC 15 ns
before PCM_CLK falling edge

TerHO Hold time for PCM_SYNC after 10 ns
PCM_CLK falling edge

11.4 802.15.4 SPI Timing

Figure 21 shows 802.15.4 SPI timing graph.

Figure 21: 802.15.4 SPI Timing Graph
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Table 24 describe 802.15.4 SPI timing parameters.

Table 24 : 802.15.4 SPI Timing Parameters

Parameter Condition Minimum Typical Maximum
TsLeH Chip select setup time 12 ns
TsHeH Chip select hold time 12 ns
Teik Clock period? 40 ns
Tis Input setup time 12 ns
T Input hold time 0 ns
TobLy Output delay 12 ns

2 The maximum SPI clock frequency is limited to 1IMHz for Open thread implementations.
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12 DC/RF Characteristics

All DC/RF characteristics are defined by the following files:

Table 25: DC/RF Characteristics Files

Contents Filenames

WLAN Tx Power TBD
WLAN Regulatory Limit TBD
Energy Detect TBD
Bluetooth Power TBD

Figure 22 shows the burst current definition.

Figure 22: Burst Current Definition
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Table 26: Characteristic Values for IEEE 802.11b - 2.4 GHz

Contents ‘ ltems

Specification

IEEE 802.11b
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Mode DSSS/CCK

Channel Frequency

2412 to 2472 MHz

Data Rate

1, 2, 5.5, 11 Mbps

12.1.1 High-Rate Condition for IEEE 802.11b - 2.4 GHz
Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 18 dBm at module pad,

11 Mbps mode.

Table 27: High-Rate Condition for IEEE 802.11b - 2.4 GHz

Iltem Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current
e Tx mode Current 1.8V 148 180 mA
e Tx mode Current 3.3V 234 290 mA
e Rx mode Current 1.8V 101 130 mA
e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 16 18 20 dBm
Spectrum Mask Margin
e 1stside lobes 0 dB
e 2nd side lobes 0 dB
Power-on/off ramp 2.0 us
RF Carrier Suppression 15 dB
Modulation Accuracy 35 %
Frequency Tolerance -20 20 ppm
Spurious Emissions
e 30-47 MHz (BW =100 kHz) -36 dBm
e 47 -74 MHz (BW = 100 kHz) -54 dBm
e 74-87.5MHz (BW =100 kHz) -36 dBm
e 87.5-118 MHz (BW =100 kHz) -54 dBm
e 118-174 MHz (BW = 100 kHz) -36 dBm
e 174 -230 MHz (BW = 100 kHz) -54 dBm
e 230-470 MHz (BW = 100 kHz) -36 dBm
e 470 - 862 MHz (BW = 100 kHz) -54 dBm
e 862 -1000 MHz (BW = 100 kHz) -36 dBm
e 1000 - 12750 MHz (BW = 1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (FER < 8%) -76 dBm
Maximum Input Level (FER < 8%) -10 dBm
Adjacent Channel Rejection (FER < 8%) 35 dB
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12.1.2 Low-Rate Condition for IEEE 802.11b - 2.4 GHz
Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 18dBm at module pad,

1 Mbps mode

Table 28: Low-Rate Condition for IEEE 802.11b - 2.4 GHz

Iltem | Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current
e Tx mode Current 1.8V 146 180 mA
e  Tx mode Current 3.3V 225 270 mA
e Rx mode Current 1.8V 101 130 mA
e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 16 18 20 dBm
Spectrum Mask Margin
e 1stside lobes 0 dB
e  2nd side lobes 0 dB
Power-on/off ramp 2.0 us
RF Carrier Suppression 15 dB
Modulation Accuracy 35 %
Frequency Tolerance -20 20 ppm
Spurious Emissions
e 30-47 MHz (BW = 100 kHz) -36 dBm
o 47 -74 MHz (BW =100 kHz) -54 dBm
e 74 -87.5MHz (BW =100 kHz) -36 dBm
e 87.5-118 MHz (BW =100 kHz) -54 dBm
e 118-174 MHz (BW = 100 kHz) -36 dBm
e 174 -230 MHz (BW = 100 kHz) -54 dBm
e 230-470 MHz (BW = 100 kHz) -36 dBm
e 470 - 862 MHz (BW = 100 kHz) -54 dBm
e 862 -1000 MHz (BW = 100 kHz) -36 dBm
e 1000 - 12750 MHz (BW = 1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (FER < 8%) -80 dBm
Maximum Input Level (FER < 8%) -4 dBm
Adjacent Channel Rejection (FER< 8%) 35 dB
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Table 29: Characteristic Values for IEEE 802.11g - 2.4 GHz

Contents | ltems
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Specification IEEE 802.11g

Mode OFDM

Channel Frequency 2412 to 2472 MHz

Data Rate 6,9, 12, 18, 24, 36, 48, 54 Mbps

12.2.1 High-Rate Condition for IEEE 802.119g - 2.4 GHz
Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 16dBm at module pad, 54

Mbps mode

Table 30: High-Rate Condition for IEEE 802.11g - 2.4 GHz

Iltem Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current

e Tx mode Current 1.8V 163 200 mA

e Tx mode Current 3.3V 197 240 mA

e Rx mode Current 1.8V 102 130 mA

e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 14 16 18 dBm
Spectrum Mask Margin

e 9 MHzto 11 MHz (0 ~ -20 dBr) 0 dB

e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB

e 20 MHz to 30 MHz (-28 ~ -40 dBr) 0 dB

e 30 MHz to 33 MHz (-40 dBr) 0 dB
Constellation Error (EVM) -25 dB
Frequency Tolerance -20 20 ppm
Spurious Emissions

e 30-47 MHz (BW =100 kHz) -36 dBm

e 47 -74 MHz (BW = 100 kHz) -54 dBm

e 74-87.5MHz (BW =100 kHz) -36 dBm

e 87.5-118 MHz (BW = 100 kHz) -54 dBm

e 118-174 MHz (BW = 100 kHz) -36 dBm

e 174 -230 MHz (BW = 100 kHz) -54 dBm

e 230-470 MHz (BW = 100 kHz) -36 dBm

e 470 - 862 MHz (BW = 100 kHz) -54 dBm

e 862 -1000 MHz (BW = 100 kHz) -36 dBm

e 1000 - 12750 MHz (BW = 1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (PER < 10%) -65 dBm
Maximum Input Level (PER < 10%) -20 dBm
Adjacent Channel Rejection (PER < 10%) -1 dB
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12.2.2 Low-Rate Condition for IEEE 802.119g - 2.4 GHz

Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 16 dBm at module pad, 6
Mbps mode

Table 31: Low-Rate Condition for IEEE 802.11g - 2.4 GHz

Iltem Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current

e Tx mode Current 1.8V 164 200 mA

e Tx mode Current 3.3V 201 260 mA

e Rx mode Current 1.8V 102 130 mA

e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 14 16 18 dBm
Spectrum Mask Margin

e 9 MHzto 11 MHz (0 ~ -20 dBr) 0 dB

e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB

e 20 MHz to 30 MHz (-28 ~ -40 dBr) 0 dB

e 30 MHz to 33 MHz (-40 dBr) 0 dB
Constellation Error (EVM) -25 dB
Frequency Tolerance -20 20 ppm
Spurious Emissions

e 30-47 MHz (BW =100 kHz) -36 dBm

e 47 -74 MHz (BW =100 kHz) -54 dBm

e 74-87.5MHz (BW = 100 kHz) -36 dBm

e 87.5-118 MHz (BW = 100 kHz) -54 dBm

e 118-174 MHz (BW = 100 kHz) -36 dBm

e 174 -230 MHz (BW = 100 kHz) -54 dBm

e 230-470 MHz (BW = 100 kHz) -36 dBm

e 470 - 862 MHz (BW = 100 kHz) -54 dBm

e 862 -1000 MHz (BW = 100 kHz) -36 dBm

e 1000 - 12750 MHz (BW = 1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (PER < 10%) -82 dBm
Maximum Input Level (PER < 10%) -20 dBm
Adjacent Channel Rejection (PER < 10%) -1 dB
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12.3 DC/RF Characteristics for IEEE 802.11n - 2.4 GHz

Table 32: Characteristic Values for IEEE 802.11n - 2.4 GHz

Contents ‘ ltems

Specification IEEE 802.11n
Mode OFDM

Channel Frequency 2412 to 2472 MHz
Data Rate MCSO0-MCS7

12.3.1 High-Rate Condition for IEEE 802.11n - 2.4 GHz

Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 15 dBm at module pad,

MCS7 mode

Table 33: High-Rate Condition for IEEE 802.11n - 2.4 GHz

Iltem | Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current

e Tx mode Current 1.8V 164 200 mA

e Tx mode Current 3.3V 188 230 mA

e Rx mode Current 1.8V 102 130 mA

e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 13 15 17 dBm
Spectrum Mask Margin

e 9 MHzto 11 MHz (0 ~ -20 dBr) 0 dB

e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB

e 20 MHz to 30 MHz (-28 ~ -45 dBr) 0 dB

e 30 MHz to 33 MHz (-45 dBr) 0 dB
Constellation Error (EVM) -27 dB
(Measured at enhanced mode)
Frequency Tolerance -20 20 ppm
Spurious Emissions

e 30-47 MHz (BW =100 kHz) -36 dBm

e 47 -74 MHz (BW = 100 kHz) -54 dBm

e 74 -87.5MHz (BW =100 kHz) -36 dBm

e 87.5-118 MHz (BW = 100 kHz) -54 dBm

e 118-174 MHz (BW = 100 kHz) -36 dBm

e 174 -230 MHz (BW = 100 kHz) -54 dBm

e 230-470 MHz (BW = 100 kHz) -36 dBm

e 470 - 862 MHz (BW = 100 kHz) -54 dBm

e 862 -1000 MHz (BW = 100 kHz) -36 dBm

e 1000 - 12750 MHz (BW =1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (PER < 10%) -64 dBm
Maximum Input Level (PER < 10%) -20 dBm
Adjacent Channel Rejection (PER < 10%) -2 dB
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12.3.2 Low-Rate Condition for IEEE 802.11n - 2.4 GHz
Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 15 dBm at module pad,

MCSO0 mode

Table 34: Low-Rate Condition for IEEE 802.11n - 2.4 GHz

Iltem | Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current

e Tx mode Current 1.8V 164 200 mA

e  Tx mode Current 3.3V 188 230 mA

e Rx mode Current 1.8V 102 130 mA

e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 13 15 17 dBm
Spectrum Mask Margin

e 9 MHzto 11 MHz (0 ~ -20 dBr) 0 dB

e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB

e 20 MHz to 30 MHz (-28 ~ -45 dBr) 0 dB

e 30 MHz to 33 MHz (-45 dBr) 0 dB
Constellation Error (EVM) -27 dB
(Measured at enhanced mode)
Frequency Tolerance -20 20 ppm
Spurious Emissions

e 30-47 MHz (BW =100 kHz) -36 dBm

e 47 -74 MHz (BW =100 kHz) -54 dBm

e 74-87.5MHz (BW = 100 kHz) -36 dBm

e 87.5-118 MHz (BW = 100 kHz) -54 dBm

e 118-174 MHz (BW = 100 kHz) -36 dBm

e 174 -230 MHz (BW = 100 kHz) -54 dBm

e 230-470 MHz (BW = 100 kHz) -36 dBm

e 470 - 862 MHz (BW = 100 kHz) -54 dBm

e 862 -1000 MHz (BW = 100 kHz) -36 dBm

e 1000 - 12750 MHz (BW = 1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
7. Minimum Input Level (PER < 10%) -82 dBm
8. Maximum Input Level (PER < 10%) -20 dBm
9. Adjacent Channel Rejection (PER < 10%) -2 dB
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12.4 DC/RF Characteristics for IEEE802.11ax (HE20) —
2.4GHz

Table 35: Characteristic Values for IEEE802.11ax (HE20) — 2.4GHz

Contents ’ Items

Specification IEEE 802.11ax
Mode OFDM

Channel Frequency 2412 to 2472 MHz
Data Rate MCSO0-MCS11

12.4.1 High-Rate Condition for IEEE802.11ax (HE20) — 2.4GHz

Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 13 dBm at module pad,
MCS11 mode

Table 36: High-Rate Condition for IEEE802.11ax (HE20) — 2.4GHz

Iltem | Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current
e Tx mode Current 1.8V 165 200 mA
e  Tx mode Current 3.3V 170 210 mA
e Rx mode Current 1.8V 102 130 mA
e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 11 13 15 dBm
Spectrum Mask Margin
e 9 MHzto 11 MHz (0 ~-20 dBr) 0 dB
e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB
e 20 MHz to 30 MHz (-28 ~ -45 dBr) 0 dB
e 30 MHz to 33 MHz (-45 dBr) 0 dB
Constellation Error (EVM) -35 dB
(Measured at enhanced mode)
Frequency Tolerance -20 20 ppm
Spurious Emissions
e 30-47 MHz (BW =100 kHz) -36 dBm
e 47 -74 MHz (BW = 100 kHz) -54 dBm
e 74-87.5MHz (BW =100 kHz) -36 dBm
e 87.5-118 MHz (BW = 100 kHz) -54 dBm
e 118-174 MHz (BW = 100 kHz) -36 dBm
e 174 -230 MHz (BW = 100 kHz) -54 dBm
e 230-470 MHz (BW = 100 kHz) -36 dBm
e 470 - 862 MHz (BW = 100 kHz) -54 dBm
e 862 -1000 MHz (BW = 100 kHz) -36 dBm
e 1000 - 5150 MHz (BW = 1 MHz) -30 dBm
e 5350 -5470 MHz (BW = 1 MHz) -30 dBm
e 5725-26000 MHz (BW =1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (PER < 10%) -59 dBm
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Maximum Input Level (PER < 10%)

dBm

Adjacent Channel Rejection (PER =< 10%)

-7

dB

12.4.2 Low-Rate Condition for IEEE802.11ax (HE20) — 2.4GHz
Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 15 dBm at module pad,

MCSO0 mode

Table 37: Low-Rate Condition for IEEE802.11ax (HE20) — 2.4GHz

Iltem Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current
e Tx mode Current 1.8V 164 200 mA
e Tx mode Current 3.3V 192 240 mA
e Rx mode Current 1.8V 102 130 mA
e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 13 15 17 dBm
Spectrum Mask Margin
e 9 MHzto 11 MHz (0 ~ -20 dBr) 0 dB
e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB
e 20 MHz to 30 MHz (-28 ~ -45 dBr) 0 dB
e 30 MHz to 33 MHz (-45 dBr) 0 dB
Constellation Error (EVM) -5 dB
(Measured at enhanced mode)
Frequency Tolerance -20 20 ppm
Spurious Emissions
e 30-47 MHz (BW = 100 kHz) -36 dBm
e 47 -74 MHz (BW = 100 kHz) -54 dBm
e 74-87.5MHz (BW = 100 kHz) -36 dBm
e 87.5-118 MHz (BW = 100 kHz) -54 dBm
e 118-174 MHz (BW = 100 kHz) -36 dBm
e 174 -230 MHz (BW = 100 kHz) -54 dBm
e 230-470 MHz (BW = 100 kHz) -36 dBm
e 470 - 862 MHz (BW = 100 kHz) -54 dBm
e 862 -1000 MHz (BW = 100 kHz) -36 dBm
e 1000 - 5150 MHz (BW = 1 MHz) -30 dBm
e 5350 -5470 MHz (BW = 1 MHz) -30 dBm
e 5725-26000 MHz (BW = 1 MHz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (PER < 10%) -82 dBm
Maximum Input Level (PER < 10%) -30 dBm
Adjacent Channel Rejection (PER < 10%) -7 dB
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12.5 DC/RF Characteristics for IEEE 802.11a - 5 GHz

Table 38: Characteristic Values for IEEE 802.11a - 5 GHz

Contents ‘ ltems

Specification IEEE 802.11a

Mode OFDM

Channel Frequency 5180 to 5240 MHz, 5260 to 5320 MHz, 5500 to 5720 MHz, 5745 to 5825 MHz
Data Rate 6,9, 12, 18, 24, 36, 48, 54 Mbps

12.5.1 High-Rate Condition for IEEE 802.11a - 5 GHz

Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 16 dBm at module pad, 54
Mbps mode

Table 39: High-Rate Condition for IEEE 802.11a - 5 GHz

Iltem Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current
e Tx mode Current 1.8V 248 300 mA
e Tx mode Current 3.3V 240 310 mA
e Rx mode Current 1.8V 122 150 mA
e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 14 16 18 dBm
Spectrum Mask Margin
e 9 MHzto 11 MHz (0 ~-20 dBr) 0 dB
e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB
e 20 MHz to 30 MHz (-28 ~ -45 dBr) 0 dB
e 30 MHz to 33 MHz (-45 dBr) 0 dB
Constellation Error (EVM) -25 dB
(Measured at enhanced mode)
Frequency Tolerance -20 20 ppm
Spurious Emissions
e 30-47 MHz (BW =100 kHz) -36 dBm
e 47 -74 MHz (BW = 100 kHz) -54 dBm
e 74-87.5MHz (BW =100 kHz) -36 dBm
e 87.5-118 MHz (BW = 100 kHz) -54 dBm
e 118-174 MHz (BW = 100 kHz) -36 dBm
e 174 -230 MHz (BW = 100 kHz) -54 dBm
e 230-470 MHz (BW = 100 kHz) -36 dBm
e 470 - 862 MHz (BW = 100 kHz) -54 dBm
e 862 -1000 MHz (BW = 100 kHz) -36 dBm
e 1000 - 5150 MHz (BW = 1 MHz) -30 dBm
e 5350 -5470 MHz (BW = 1 MHz) -30 dBm
e 5725-26000 MHz (BW =1 MHZz) -30 dBm
Rx Characteristics Minimum Typical Maximum Unit
Minimum Input Level (PER < 10%) -65 dBm
Maximum Input Level (PER < 10%) -30 dBm
Adjacent Channel Rejection (PER < 10%) -1 dB
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12.5.2 Low-Rate Condition for IEEE 802.11a - 5 GHz
Conditions: 25 °C, VBAT = 3.3V, VIO = 1.8V, Output power setting = 14 dBm at module pad, 6

Mbps mode

Table 40: Low-Rate Condition for IEEE 802.11a - 5 GHz

Iltem Contents

DC Characteristics Minimum Typical Maximum Unit
DC Current
e Tx mode Current 1.8V 221 280 mA
e Tx mode Current 3.3V 209 280 mA
e Rx mode Current 1.8V 121 150 mA
e Rx mode Current 3.3V 0.2 10 mA
Tx Characteristics Minimum Typical Maximum Unit
Output Power 12 14 16 dBm
Spectrum Mask Margin
e 9 MHzto 11 MHz (0 ~ -20 dBr) 0 dB
e 11 MHz to 20 MHz (-20 ~ -28 dBr) 0 dB
e 20 MHz to 30 MHz (-28 ~ -45 dBr) 0 dB
e 30 MHz to 33 MHz (-45 dBr) 0 dB
Constellation Error (EVM) -25 dB
(Measured at enhanced mode)
Frequency Tolerance -20 20 ppm
Spurious Emissions
e 30-47 MHz (BW =100 kHz) -36 dBm
e 47 -74 MHz (BW =100 kHz) -54 dBm
e 74-87.5MHz (BW = 100 kHz) -36 dBm
e 87.5-118 MHz (BW = 100 kHz) -54 dBm
e 118-174 MHz (BW = 100 kHz) -36 dBm
e 