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1 Wi-Fi/BT Hardware Solution for i.MX

1.1 Introduction

Murata has partnered closely with Embedded Artists AB to provide a flexible Wi-Fi & Bluetooth
solution for NXP Semiconductors’ i.MX RT, i.MX 8, i.MX 7 and i.MX 6 Evaluation Kits. Murata’s uSD-
M.2 Adapter Kit with Embedded Artists’ Wi-Fi/BT M.2 Modules enable users with a simple plug-in
solution. The Embedded Artists’ Wi-Fi/BT M.2 Modules are based on Murata modules using Cypress
Semiconductor’'s and NXP Semiconductor’'s Wi-Fi/BT chipsets. Current Wi-Fi/BT EVB support
includes:

e Type 1DX (CYW4343W)
Type IMW (CYW43455)
Type 1LV~ (CYW43012)
Type 1CX (CYW4356)
Type 1XA (CYW54591)
Type 1ZM  (NXP 88W8987)
Type 1YM  (NXP 88W8997)

Note that when connecting any Embedded Artists’ M.2 EVB’s via Murata’s uSD-M.2 Adapter, only
WLAN-SDIO/BT-UART interfaces are supported. As such the WLAN-PCle only M.2 EVB’s (1CX,
1XA, and 1YM (configured for WLAN-PCle mode)) do not work. For WLAN-PCle interface, direct
interconnect via onboard M.2 connector is required (i.e. NXP i.MX 8MQXP MEK, i.MX 8MQuad EVK,
i.MX 8M Mini EVK). The uSD-M.2 Adapter provides the following interfaces to host MCU/MPU:
e microSD (uSD) interface for WLAN-SDIO (SD is an option with microSD-SD Adapter).
e Arduino Headers (i.MX RT) or Flat/Flex Connector (i.MX 6) for Bluetooth UART, Bluetooth
PCM and WLANY/Bluetooth control signals.
e Optional power, debug, and clocking signals connect through Arduino Header or Micro-AB
USB Connector.

Murata’s uSD-M.2 Adapter uses a type 2230-xx-E M.2 Connector: this interface is essentially M.2
Key-E compliant with some enhancements to support additional debug signals and optional 3.3V
VDDIO override for some Embedded Artists’” Wi-Fi/BT M.2 Modules. Refer to Section 1.5 for more
details. Note that the 3.3V M.2 VDDIO operation is only recommended when 1.8V interface voltage
cannot be supported by host.

Out of the current Wi-Fi/BT M.2 Modules supported, Type 1YM (NXP 88W8997) is unique in that it
can be configured for different WLAN/BT bus interfaces. Section 7 provides specific details on how
1YM M.2 EVB can have its default WLAN/Bluetooth interfaces configured for the SDIO bus (allowing
the previously mentioned uSD-M.2 Adapter interconnect — only at 1.8V VIO). Note the default
configuration on Type 1YM M.2 EVB is WLAN-PCle/BT-UART (unlike WLAN-SDIO it supports both
1.8V and 3.3V VIO signaling).

It is important to note that Type 1LV, 1ZM, and 1YM (WLAN-SDIO mode) can only operate in 1.8V
VIO mode. Both the Wi-Fi/BT M.2 EVB’s and the modules do not support 3.3V VIO and, as such,
cannot support interconnect to some legacy i.MX 6 EVK’s which have fixed 3.3V VIO signaling over
WLAN-SDIO interconnect.
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https://www.nxp.com/products/processors-and-microcontrollers/arm-based-processors-and-mcus/i.mx-applications-processors/i.mx-rt-series:IMX-RT-SERIES
https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-8-processors:IMX8-SERIES
https://www.nxp.com/products/processors-and-microcontrollers/arm-processors/i-mx-applications-processors/i-mx-7-processors:IMX7-SERIES
https://www.nxp.com/products/processors-and-microcontrollers/arm-based-processors-and-mcus/i.mx-applications-processors/i.mx-6-processors:IMX6X_SERIES
https://wireless.murata.com/uSD-M2
https://wireless.murata.com/uSD-M2
https://www.embeddedartists.com/m2/
https://www.cypress.com/
https://www.cypress.com/
https://www.nxp.com/
https://www.embeddedartists.com/products/1dx-m-2-module/
https://www.embeddedartists.com/products/1mw-m-2-module/
https://www.embeddedartists.com/products/1lv-m-2-module/
https://www.embeddedartists.com/products/1cx-m-2-module/
https://www.embeddedartists.com/products/1xa-m-2-module/
https://www.embeddedartists.com/products/1zm-m-2-module/
https://www.embeddedartists.com/products/1ym-m-2-module/
https://www.embeddedartists.com/m2/

1.2 Acronyms

Table 1: Acronyms used in Hardware User Manual

4 ES] e B 1YM M.2 EVB configured for WLAN-SDIO (1.8V VIO Only) — see Section 7

1YM 1YM M.2 EVB (default) configured for WLAN-PCle (1.8/3.3V VIO) — see Section 7
BT Bluetooth

Control

Clear to Send
Cypress
DualLite

Embedded Artists designs, manufactures and distributes current Wi-Fi/BT M.2 EVB’s
(link here). EA also have enhanced i.MX developer kits which provide comprehensive
support for Murata modules (link here).

<
w

Evaluation Board

<

Evaluation Kit

Flat Flexible Cable

Ground

General Purpose Input Output

Joint Test Action Group

Light-emitting Diode

Formerly known as the Next Generation Form Factor (NGFF), is a specification for
internally mounted computer expansion cards and associated connectors. The M.2
specification is defined by PCI-SIG (www.pcisig.com).

OOB IRQ Out of Band Interrupt Request Line

PCle Peripheral Component Interconnect Express

PCM Pulse Code Modulation

9]
c
Q
o

QuadPlus
RTOS Real-time Operating System

Request to Send
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N

Recelve

m Secure Digital

Sabre Development Board

LIS Secure Digital Input Output
SoloX
Transmit

Universal Asynchronous Receiver/Transmitter
UL UltraLite

Universal Serial Bus

microSD

microSD to M.2 Adapter

VBAT Voltage of Battery

VDDIO Voltage used by signals on memory bus
VIO Input Offset Voltage

m Wireless LAN: “Wi-Fi” is a registered trademark of Wi-Fi Alliance
WLAN Wireless Local Area Network
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1.3 References

1.3.1 Murata’s uSD-M.2 Adapter Landing Page

This website landing page provides latest/comprehensive information on Murata’s adapter including
links to where it can be purchased.

1.3.2 Murata uSD-M.2 Adapter Rev B1 Datasheet

This datasheet documents the current revision of the Murata uSD-M.2 adapter hardware and its
interfacing options. Rev B1 provides additional interface capability with voltage level shifter for BT-
UART and WLAN/BT control signals, as compared to the previous revision A.

1.3.3 Murata uSD-M.2 Adapter Rev A Datasheet
This datasheet documents previous version of the Adapter. The current revision (B1) is backwards
compatible with Rev A. Customers are encouraged to transition to latest version (B1) of Adapter.

1.3.4 Murata’s Community Forum Support

Murata’s Community provides online support for the Murata Wi-Fi/Bluetooth modules on various i.MX
platforms. Refer to this link for existing support threads.

1.3.5 Embedded Artists’ M.2 Modules Landing Page

This website landing page provides latest/comprehensive information on Embedded Artists’ M.2
Evaluation Boards which enable Murata Wi-Fi/BT modules for easy evaluation.

1.3.6 Embedded Artists’ i.MX Developer Kits Landing Page

This website landing page lists Embedded Artists’ i.MX Developer Kits (i.MX RT/6/7/8) which Murata
strongly recommends. These developer kits deliver an enhanced, customer-friendly i.MX Wireless
solution.

1.3.7 Murata’s i.MX Wireless Solutions Landing Page

This website landing page provides latest/comprehensive information on Murata’s i.MX Wireless
solutions which use the uSD-M.2 Adapter as a key enabler so customers can easily evaluate
Murata’s modules on i.MX processors.

1.4 Murata Kit Contents

The Murata uSD-M.2 Adapter Kit (Part No: LBEE0ZZ1WE-TEMP) contents are shown in Table 2. It
is strongly recommended that customers use Murata’s newly revised Revision B1 Adapter.
Revision B1 incorporates needed VIO level shifting for BT-UART and other WLAN/BT control signals.
The level shifting is necessary to adhere to the strict M.2 VIO signaling guidelines while still satisfying
the required VIO signaling at the i.MX host interface. Although this adapter was designed specifically
to interface with NXP i.MX reference platforms, it can be used on any processor platform with
microSD/SD interconnect supporting 4-bit WLAN-SDIO interface.
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https://wireless.murata.com/usd-m2.html
https://wireless.murata.com/datasheet?/RFM/data/usd-m2_revB1.pdf
https://wireless.murata.com/datasheet?/RFM/data/usd-m2_revA.pdf
https://community.murata.com/s/topic/0TO5F0000002TQbWAM/wifi-and-bluetooth
https://www.embeddedartists.com/m2/
https://www.embeddedartists.com/developers-kits/
https://wireless.murata.com/imx
https://wireless.murata.com/uSD-M2

Table 2: uSD-M.2 Adapter Kit Contents

Picture of Contents Description of Contents

uSD-M.2 Adapter (Revision B1)

&9 M.2 screw for attaching
Wi-Fi/Bluetooth M.2 Evaluation Board (EVB)

l ‘ 75mm 20-pos, 0.5mm pitch flat/flex cable

13 pieces 200mm long male-to-female jumper cables
(compatible with Arduino header)

i \
x 4 x 19mm stand-offs in nylon and associated M3 screws

microSD to SD Card Adapter

ADAPTER
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1.5 Embedded Artists’ Wi-Fi/Bluetooth EVB’s

Embedded Artists designs, manufactures and distributes the Wi-Fi/Bluetooth M.2 EVB’s based on
Murata modules. These new M.2 EVB’s are now Murata’s official evaluation board for these modules
in the Distribution Channel. Embedded Artists has excellent documentation support with a main
landing page at: https://www.embeddedartists.com/m2/.

Table 3 shows the details of Embedded Artists’ Wi-Fi/Bluetooth M.2 modules. Note that Type 1DX,
1MW, 1LV, 1ZM, and 1YM (when resistor strapping configuration modified per Section 7) support a
WLAN-SDIO interface whereas Type 1CX, 1XA, and 1YM (default configuration) have a WLAN-PCle
interface. Also note that Type 1LV’s, 1ZM’s, and 1YM-SDIO’s interface voltage only supports 1.8V;
whereas other EVB’s interface voltage can be either 1.8V (default) or 3.3V. To learn specifics on any
of the M.2 EVB’s, click on Embedded Artists’ M.2 Module Part Number (hyperlink included in table).
To learn more specifics on the Murata module, click Murata module part number and you will be
redirected to Murata’s module landing page.

Table 3: Embedded Artists’ Wi-Fi/BT M.2 Modules Supported

Murata | .. Wi-Fi/BT Murata 2z EVB
Chipset Module VIO Interface .
Module Support Part Number Picture
Part #
CYW 802.11b/g/n 1.8V / WLAN-SDIO
VRN Bluetooth 5.0 ~ -BEESKLIDX  EARQ0318 55, BT-UART
802.11a/b/g/n/ac
E,,:‘gg (1x1SISO)  LBEESHY1IMW EAR00315 1?;8?X/ WLAN-SDIO
Bluetooth 5.0 :
802.11
cYyw a/b/g/n/ac- WLAN-SDIO
e triondly ™ LBEE59B1LV EAR00323 1.8V Only BT.UART
Bluetooth 5.0
802.11a/b/g/n/ac
ggg (2x2MIMO)  LBEH5ULICX EAR00321 1?;8?X/ WLANPCle
Bluetooth 5.0 :
802.11a/b/g/n/ac
(2x2MIMO)  LBEESXVIXA EAR00373 13;8?}0/ A e
Bluetooth 5.1 :
802.11a/b/g/n/ac
88";'\,);387 (1x1SISO) ~ LBEE5QD1ZM EAR00364  1.8VOnly  'AVSDIO
Bluetooth 5.1
1.8V (WLAN WLAN-SDIO/
W 802.11albigin/ac SDIO, PCle)  WLAN-PCle
(2x2 MIMO)  LBEE5XV1YM EAR00370 :
U EESI8  Blletooth 5.2 3.3V (WLAN-  oron®]
PCle Only)  (Eval Only)
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https://www.embeddedartists.com/m2/
https://wireless.murata.com/type-1dx.html
https://www.embeddedartists.com/products/1dx-m-2-module/
https://wireless.murata.com/type-1mw.html
https://www.embeddedartists.com/products/1mw-m-2-module/
https://wireless.murata.com/type-1lv.html
https://www.embeddedartists.com/products/1lv-m-2-module/
https://wireless.murata.com/type-1cx.html
https://www.embeddedartists.com/products/1cx-m-2-module/
https://wireless.murata.com/type-1xa.html
https://www.embeddedartists.com/products/1xa-m-2-module/
https://wireless.murata.com/type-1zm.html
https://www.embeddedartists.com/products/1zm-m-2-module/
https://wireless.murata.com/type-1ym.html
https://www.embeddedartists.com/products/1ym-m-2-module/

2 Platform Support

Table 4 lists Murata module interconnect with NXP i.MX EVK’s.
Table 4: Murata module hardware support on NXP platforms

NXP i.MX EVK Murata modules

Part number NXP i.MX EVK supported Inter-Connect
MCIMX8QXP-CPU i.MX8QXP MEK 1CX, 1XA, 1YM M.2

i.MX 8MQuad 1CX Soldered down;
MCIMX8M-EVKB EVK 1CX, 1XA, 1YM 1CX, 1XA. 1YM via M.2

i MX 8M Mini 1DX, 1MW, 1LV, 1CX, 1CX, 1XA, 1YM via M.2 (WLAN Only);
SMMINILPD4-EVK EVK 1XA, 1ZM, 1YM, 1YM- 1DX, 1MW, 1LV, 1ZM, 1YM-SDIO via

SDIO uSD-M.2 Adapter

i.MX 8M Mini 1MW Soldered down;

L E MW, 1CX, XA, AYM 46X 1XA, 1YM via M.2 (WLAN Only)

1MW Soldered down;

|MX8MNano DX, IMW, ALV, 12M. 1px, 1Mw, 1LV, 12M, 1YM-SDIO via

SMNANOD4-EVK

S SIRle uSD-M.2 Adapter
MCIMX7SABRE i.MX 7Dual SDB  ZP ZP Soldered down
MCIMX7ULP-EVK i.MX 7ULP EVK 1DX 1DX Soldered down
MCIMX6QP-SDB i.MX 6QP SDB 1DX, 1MW uSD-M.2 Adapter
MCIMX6Q-SDB i.MX 6Quad SDB 1DX, 1MW uSD-M.2 Adapter
MCIMX6SX-SDB i.MX 6SX SDB 1DX, 1MW uSD-M.2 Adapter

1DX, 1MW, 1LV, 1ZM,

MCIMX6UL-EVKB i.MX6UL EVK uSD-M.2 Adapter

1YM-SDIO
MCIMX6ULL-EVK  i.MX 6ULL EVK 1%’_ ;l'\j"lv(\)" 1LV, 1ZM, sp-M.2 Adapter
MIMXRT1064-EVK iMX RT1064 EVK  1DX, 1MW, 1LV, 1ZM uSD-M.2 Adapter
MIMXRT1060-EVK i.MX RT1060 EVK  1DX, 1MW, 1LV, 1ZM uSD-M.2 Adapter
IMXRT1050-EVKB  i.MX RT1050 EVK  1DX, 1MW, 1LV, 1ZM uSD-M.2 Adapter
MIMXRT1020-EVK i.MX RT1020 EVK  1DX, 1MW, 1LV, 1ZM uSD-M.2 Adapter
SLN-ALEXA-IOT i.MX RT106A 1DX 1DX Soldered down
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https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-8quadxplus-multisensory-enablement-kit-mek:MCIMX8QXP-CPU
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-applications-processor:MCIMX8M-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-mini-applications-processor:8MMINILPD4-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-mini-applications-processor:8MMINILPD4-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-nano-applications-processor:8MNANOD4-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-7dual-applications-processors:MCIMX7SABRE
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-7ulp-applications-processor:MCIMX7ULP-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-6quadplus-applications-processors:RD-IMX6QP-SABRE
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-6quad-applications-processors:RD-IMX6Q-SABRE
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-6solox-applications-processors:RD-IMX6SX-SABRE
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx6ultralite-evaluation-kit:MCIMX6UL-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-6ull-and-6ulz-applications-processor:MCIMX6ULL-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/mimxrt1064-evk-i-mx-rt1064-evaluation-kit:MIMXRT1064-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/mimxrt1060-evk-i-mx-rt1060-evaluation-kit:MIMXRT1060-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-rt1050-evaluation-kit:MIMXRT1050-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-rt1020-evaluation-kit:MIMXRT1020-EVK
https://www.nxp.com/design/designs/nxp-edgeready-mcu-based-solution-for-alexa-voice-service:MCU-VOICE-CONTROL-AVS

As shown by Table 4, there are three different interconnects with NXP i.MX EVK’s:

1) Module Down: the Murata module is soldered down on the SOM board. Clearly this provides
this easiest approach given that only the NXP i.MX EVK is required. NXP’s website provides
all necessary documentation on the hardware interconnect, providing both the schematic,
layout, and BOM files.

2) Direct M.2 Interconnect: some of the NXP i.MX EVK’s have M.2 connector onboard, allowing
the user to directly plug in and secure the Wi-Fi/BT M.2 EVB. On the platforms listed, the M.2
connectors only support WLAN-PCle/BT-UART interconnect. Note that the i.MX 8M Mini
EVK’s only support WLAN-PCle — the BT-UART lines are not connected to M.2.

3) uSD-M.2 Adapter Interconnect: Embedded Artists’ Wi-Fi/BT M.2 EVB connects to Murata’s
uSD-M.2 Adapter which, in turn, plugs into NXP i.MX EVK microSD or SD connector.

Table 5 lists Murata module interconnect with Embedded Artists’ Developer Kits.

Table 5: Murata module support on Embedded Artists' platforms

EA i.MX Dev Kit SEI Murata Modules Supported
Number

iMX8M Quad COM  EAK00330 1DX, 1MW, 1LV, 1CX, XA, 1ZM, 1YM, 1YM-SDIO

iMX8M Mini u~COM  EAK00347 1DX, 1MW, 1LV, 1CX, XA, 1ZM, 1YM, 1YM-SDIO af’zﬁona' LT IO
iMX8M Nano uCOM  EAK00360 1DX, 1MW, 1LV, 1ZM, 1YM-SDIO S denal Tty e
iMX7 Dual COM EAK00329 1DX, 1MW, 1LV, 1CX, XA, 1ZM, 1YM, 1YM-SDIO  M.2

iMX7 Dual u~COM ~ EAK00344 1DX, 1MW, 1LV, 1CX, XA, 1ZM, 1YM, 1YM-SDIO  M.2

iMX7ULP uCOM EAK00346 1DX, 1MW, 1LV, 1ZM, 1YM-SDIO af’zﬁona' 15 eon
iMX6 Quad COM  EAK00332 1DX, 1MW, 1LV, 1CX, XA, 1YM M.2

iMX6 DualLite COM  EAK00342 1DX, 1MW, 1LV, 1CX, XA, 1YM M.2

iMX6 SoloX COM  EAK00331 1DX, 1MW, 1LV, 1CX, XA, 1YM M.2

iMX6 UltraLite COM EAK00343 1DX, 1MW, 1LV, 1ZM, 1YM-SDIO M.2

i.MX RT1062 COM  EAK00310 1DX, 1MW, 1LV, 1ZM M.2
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https://www.embeddedartists.com/products/imx8m-quad-developers-kit-v2/
https://www.embeddedartists.com/products/imx8m-mini-ucom-developers-kit/
https://www.embeddedartists.com/products/imx8m-nano-ucom-developers-kit-v2/
https://www.embeddedartists.com/products/imx7-dual-developers-kit/
https://www.embeddedartists.com/products/imx7-dual-ucom-developers-kit/
https://www.embeddedartists.com/products/imx7ulp-ucom-developers-kit/
https://www.embeddedartists.com/products/imx6-quad-developers-kit/
https://www.embeddedartists.com/products/imx6-duallite-developers-kit/
https://www.embeddedartists.com/products/imx6-solox-developers-kit/
https://www.embeddedartists.com/products/imx6-ultralite-developers-kit/
https://www.embeddedartists.com/products/imx-rt1062-developers-kit/

As can be clearly seen in Table 5, the Murata module support on Embedded Artists’ i.MX Dev Kits is
superior to NXP’s i.MX EVK’s. Murata has collaborated closely with Embedded Artists to arrive at an
enhanced Wi-Fi/BT connectivity solution for customers who need to more easily evaluate all of
Murata module options on a given i.MX processor. The key to this interconnect is the direct M.2
connector on the Embedded Artists’ COM Carrier baseboard which provides key advantages:

Comprehensive module interconnect. Embedded Artists’ platform provides full interconnect
options with various Murata Wi-Fi/BT modules. The only limitations are primarily due to i.MX
processors not supporting a given bus interconnect such as i.MX 8M Nano with no PCle bus.

Full-speed WLAN-SDIO interconnect. Some of the NXP i.MX EVK’s have limited SDIO bus
speed with Murata’s uSD-M.2 Adapter due to additional connectors between the i.MX
processor and the Wi-Fi/BT module. Embedded Artists’ Developer Kits place the M.2
connector very close to the i.MX COM (AKA SOM) board to shorten the SDIO bus trace length
and optimize signal integrity.

Additional access WLAN/BT debug signals including JTAG. Embedded Artists’ platform brings
out additional debug signals to headers on the COM carrier board to allow customers easier
drill-down on debugging wireless issues.

Additional signal interconnect. Embedded Artists’ platform provides comprehensive signal
interconnect between the Wi-Fi/BT module and the i.MX processor. Although not always
necessary, these signals permit users to test/evaluate all possible scenarios of data/control
signal interconnect.

For additional information on the Embedded Artists’ solution, refer to Sections 2.5 and 2.6. Also there
is excellent support documentation on their website here.

2.1 NXP i.MX 6 Platform Support

Refer to Figure 1 for an interconnect block diagram between NXP’s i.MX 6 EVK’s and Embedded
Artists’ Wi-Fi/Bluetooth M.2 Module with Murata’s uSD-M.2 Adapter. Currently Type 1DX, 1MW, 1LV,
1ZM, and 1YM (WLAN-SDIO) Wi-Fi/BT M.2 EVB’s are supported via WLAN-SDIO/BT-UART
interface. Key considerations include:

WLAN-SDIO Interface: 4-bit SDIO interface. For adapter boards, the SDIO interface
(SD_CLK, SD_CMD, SD_DATAO..3) is supported via standard microSD card pinout. A
microSD-to-SD adapter must be used to interface with the i.MX 6 EVK’s. The uSD-M.2
Adapter provides both 1.8V and 3.3V VIO signaling options for WLAN-SDIO so SDIO 2.0/3.0
are supported. SDIO bus signal integrity issues can occur at frequencies above 50 MHz.
However, the NXP i.MX 6UL(L) EVK’s have been validated at SDIO clock speeds over 100
MHz. For reliable evaluation, we recommend not exceeding 50 MHz SDIO clock frequency.
Bluetooth UART Interface: H4 (4-wire signaling) is supported. This requires flow control lines
RTS/CTS in addition to TX/RX. Murata’s uSD-M.2 uses 20 pin FFC cable interconnects for the
UART lines. No signaling issues have been noticed for speed up to 4 Mbps over the UART
connection. Although not supported on the NXP i.MX6 platforms, the uSD-M.2 Adapter brings
out BT PCM (IN/OUT/SYNC/CLK) signals on the 20-pin FFC connector.
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¢ GPIO Control Lines: The WLAN/Bluetooth control signals include WL_REG_ON,
WL_HOST_WAKE, and BT_REG_ON. Murata’s uSD-M.2 adapter provides control signal
connections via FFC ribbon cable interconnect. Although NXP i.MX6 platforms have limited
control signal interconnect, the uSD-M.2 Adapter brings out BT_DEV_WAKE,
BT_HOST_WAKE, and WL_DEV_WAKE signals on the 20-pin FFC connector.

¢ Optional Bluetooth via microSD: Type 1YM M.2 can be configured to support Bluetooth
interface over SDIO. However, this configuration is supported for evaluation purposes only.

e 1LV, 1ZM, 1YM-SDIO VIO Limitations: These modules only support 1.8V VIO over WLAN-
SDIO interconnect. As such, only NXP i.MX 6UL/6ULL EVK’s work with these M.2 EVB’s.

Refer to Figure 11: Murata uSD-M.2 Adapter schematic for further interconnect details.

Figure 1: i.MX 6 EVK WLAN/BT Interconnect Block Diagram

| VBAT/GND via microSD I

WLAN/BT* via microSD
- Power, WLAN,
SDIO_DATAO..3, SDIO_CLK, SDIO_CMD BT, and CTRL
viaM.2

| BLUETOOTH via FFC I ﬁ

BT_UART_TX/RX/CTS/RTS

CTRL SIGNALS viaFFC
l WL_REG_ON,BT_REG_ON, l

WL_HOST_WAKE

19)depy Z IN-QSn ejeanpy

2.2 NXP i.MX 8 Platform Support

Two different i.MX 8 EVK interconnects are covered in this section: (i) direct M.2 for WLAN-PCle
based solutions; and (ii) uSD-M.2 Adapter interconnect for WLAN-SDIO based solutions.

Figure 2 shows a simplified block diagram for the i.MX 8QXP MEK or 8MQuad EVK Wi-Fi/BT
interconnect. Currently Type 1CX, 1XA, and 1YM Wi-Fi/BT M.2 EVB’s are supported via WLAN-
PCle/BT-UART interface. Note that no Adapter is used for i.MX 8QXP MEK or i.MX 8MQuad EVK —
just the Wi-Fi/BT M.2 EVB (Module).

Figure 3 shows a simplified block diagram for the i.MX 8M Mini EVK Wi-Fi/BT interconnect (using
M.2 connector). Currently Type 1CX, 1XA, and 1YM Wi-Fi/BT M.2 EVB’s (WLAN Only — Bluetooth
signals are not brought out) are supported via the WLAN-PCle interface. As such, this hardware
configuration can only be used for WLAN evaluation.
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Figure 2: i.MX 8QXP MEK or 8MQuad EVK WLAN/BT Interconnect Block Diagram

I VBAT/GND via M.2 l
l WLAN via M.2 l
PCle TX/RX/CLK Signals
l BLUETOOTH viaM.2 l
BT UART_TX/RX/CTS/RTS,

BT_PCM_IN/OUT/SYNC/CLK

CTRL SIGNALS via M.2

Figure 3: i.MX 8M Mini EVK WLAN-PCle Interconnect Block Diagram

l VBAT/GND via M.2 l

WLAN viaM.2

PCIe TX/RX/CLK Signals

CTRL SIGNALS via M.2
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For WLAN-SDIO based module see Figure 4: Type 1DX, 1MW, 1LV, 1ZM, and 1YM (WLAN-SDIO)
modules are supported via the uSD-M.2 adapter on both the i.MX 8M Mini and i.MX 8M Nano EVK’s.
Note that both variants of these EVK'’s use onboard eMMC flash. The eMMC flash is necessary as
the default uSD card slot is no longer available for booting the Linux image. As pictured, the Type
1YM M.2 EVB strapping (Section 7) needs to be configured for WLAN-SDIO operation. Regarding
this i.MX 8M Mini/Nano EVK interconnect, key considerations include:

o WLAN-SDIO Interface: 4-bit SDIO interface. For adapter boards, the SDIO interface
(SD_CLK, SD_CMD, SD_DATAO..3) is supported via standard microSD card pinout. There is
direct connection between Murata’s uSD-M.2 Adapter and the NXP i.MX 8M Mini/Nano EVK.
The uSD-M.2 Adapter provides both 1.8V and 3.3V VIO signaling options for WLAN-SDIO so
SDIO 2.0 and SDIO 3.0 can be supported. No signal integrity issues on the SDIO bus have
been noted at SDIO clock frequencies up to the maximum 200 MHz.

o Bluetooth UART Interface: H4 (4-wire signaling) is supported. This requires flow control lines
RTS/CTS in addition to TX/RX. Jumper wires connect the uSD-M.2 Adapter header connectors
to the NXP i.MX EVK. No signaling issues have been noticed for speed up to 4 Mbps over the
UART connection.

¢ GPIO Control Lines: The WLAN/Bluetooth control signals include WL_REG_ON,
WL_HOST_WAKE, and BT_REG_ON. Murata’s uSD-M.2 adapter provides control signal
connections via header connectors. Jumper wires connect these signals to the NXP i.MX EVK.

¢ Optional Bluetooth via microSD: Type 1YM M.2 can be configured to support Bluetooth
interface over SDIO. However, this configuration is supported for evaluation purposes only.

e 1LV, 1ZM, 1YM-SDIO VIO Limitations: These modules only support 1.8V VIO over WLAN-
SDIO interconnect. As such, both i.MX 8M Mini/Nano EVK’s require 1.8V VIO Configuration.

Figure 4: i.MX 8M Mini/Nano EVK WLAN/BT Interconnect Block Diagram

| VBAT/GND via microSD I

WLAN/BT* via microSD
G —— Power, WLAN,
SDIO_DATAO..3, SDIO_CLK, SDIO_CMD BT, and CTRL

viaM.2
| BLUETOOTH via cables I ﬁ

BT_UART_TX/RX/CTS/RTS

CTRL SIGNALS via cables
l WL_REG_ON,BT_REG_ON, l

WL_HOST WAKE

1eydepy Z'IN-aSh ejeanpy
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2.3 NXP i.MX RT Platform Support

Figure 5 shows a simplified block diagram for the i.MX RT EVK Wi-Fi/BT interconnect: Type 1DX,
1MW, 1LV, and 1ZM M.2 modules are supported via the uSD-M.2 adapter. Note that there are the
usual dependencies on software support. Additional key considerations include:

¢ WLAN-SDIO Interface: 4-bit SDIO interface. For adapter boards, the SDIO interface
(SD_CLK, SD_CMD, SD_DATAO..3) is supported via standard microSD card pinout. There is
direct connection between Murata’s uSD-M.2 Adapter and the NXP i.MX RT 10xx EVK’s. The
uSD-M.2 Adapter provides both 1.8V and 3.3V VIO signaling options for WLAN-SDIO so SDIO
2.0 and SDIO 3.0 can be supported. Validation has been done at speeds up to maximum of
200 MHz SDIO clock frequency.

¢ Bluetooth UART Interface: H4 (4-wire signaling) is supported. This requires flow control lines
RTS/CTS in addition to TX/RX. Jumper wires connect the uSD-M.2 Adapter header connectors
to the NXP i.MX RT10xx EVK. No signaling issues have been noticed for speed up to 4 Mbps
over the UART connection.

¢ GPIO Control Lines: The WLAN/Bluetooth control signals include WL_REG_ON,
WL_HOST_WAKE, and BT_REG_ON. Murata’s uSD-M.2 adapter provides control signal
connections via header connectors. Jumper wires connect these signals to the NXP i.MX
RT10xx EVK’s Arduino header. Additional signals can be accessed on uSD-M.2 Adapter -
refer to Section 3.

e 1LV, 1ZM VIO Limitations: These modules only support 1.8V VIO over WLAN-SDIO
interconnect. As such, i.MX RT10xx EVK’s require 1.8V VIO Configuration.

Figure 5: NXP i.MX RT EVK Wi-Fi/BT Interconnect Block Diagram

VBAT/GND via microSD

| ALT Config: Arduino Header or USB I

WLAN via microSD Power, WLAN.
l SDIO_DATAO..3, SDIO_CLK, SDIO_CMD l BT, and CTRL
via M.2

l BLUETOOTH via Arduino Header l ﬁ

BT_UART_TX/RX/CTS/RTS,

Jeydepy Z'IN-QSn ejeiniy

CTRL SIGNALS via Arduino Header

T >

WL_REG_ON, BT_REG_ON,
WL_HOST_WAKE,
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2.4 NXP i.MX versus Murata Module Interconnect

Table 6 provides an overview of i.MX reference platform versus Murata module matrix. For a given
i.MX platform and Murata module, you can quickly look up the compatibility. Details on the
terminology used in the table are provided below:

e “NC” means “No Connect”. This is due to one or both of the following reasons:
o VIO incompatible: Wi-Fi/BT M.2 Module requires VIO voltage level that the NXP i.MX
Hardware cannot provide.
o Physical bus (i.e. SDIO, PCle, UART) and/or WLAN/Bluetooth control line interconnect
is not available.

e “uSD-M.2”: Murata’s uSD-M.2 Adapter provides interconnect to the Embedded Artists’ Wi-
Fi/BT M.2 Module. NXP i.MX Host WLAN SDIO is configured for 1.8V VIO default. The
Bluetooth UART, and WLAN/BT control signals from i.MX Host are configured at 3.3V VIO
(hardware limitation due to fixed voltage rails). Rev B1 Adapter level shifts the BT UART and
some of the WLAN/BT control signals. Although Rev A Adapter does not level shift BT UART
(and some WLAN/BT control signals), it can still be used where shown for the i.MX 6UL and
i.MX 6ULL EVK’s.

e “uSD-M.2*”: Murata’s uSD-M.2 Adapter (Rev B1) provides interconnect to the Embedded
Artists’ Wi-Fi/BT M.2 Module. However, additional cabling and/or standoffs are required to
connect Bluetooth UART and WLAN/BT control signals to the NXP i.MX 8M Mini EVK and 8M
Nano EVK. Please refer to Section 6.2 for more details.

e “uSD-M.2-3.3V”: Murata’s uSD-M.2 Adapter provides interconnect to the Embedded Artists’
Wi-Fi/BT M.2 Module. NXP i.MX Host WLAN SDIO is configured for (fixed at) 3.3V VIO. The
Bluetooth UART, and WLAN/BT control signals from i.MX Host are configured at 3.3V VIO.
Either Rev B1 or Rev A uSD-M.2 Adapter can be used in this case — with correct jumper
setting for 3.3V override mode.

e “M.2”: Only Embedded Artists’ Wi-Fi/BT M.2 EVB is required. The NXP i.MX EVK has a M.2
connector. Currently only WLAN-PCle, BT-UART, and WLAN/BT CTRL signals are brought
out on the M.2 connectors for these specific NXP i.MX EVK’s. As such, only Wi-Fi/BT M.2
EVB’s which support WLAN-PCle (i.e. 1CX, 1XA, and 1YM) can be used.

e “M.2"": Only Embedded Artists’ Wi-Fi/BT M.2 EVB is required. The NXP i.MX EVK has a M.2
connector. Currently only WLAN-PCle, and WLAN CTRL signals are brought out on the M.2
connectors for these specific NXP i.MX EVK’s. As such, there is no Bluetooth support — only
WLAN.

e Again, the default hardware strapping option for EA’s Type 1YM M.2 EVB (EAR00370) is
WLAN-PCIle/BT-UART. In Table 6, we refer to this default configuration as “1YM”. It may also
be referred to as “1YM-PCle”. The non-default (WLAN-SDIO) strapping option is referred to as
“1YM-SDIO”. Refer to Section 7 for details on strapping configuration for Type 1YM M.2 EVB.
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NXP i.MX EVK 1YM-

MCIMX8QXP-CPU

Table 6: NXP i.MX/Murata Module Interconnect

MCIMX8M-EVKB NC NC NC  MD,M2 M2  NC NC M.2
SMMINILPD4-EVK uSD-M.2* uSD-M.2* uSD-M2* M2¥ M2% uSD-M2* uSD-M2* M.2¥
SMMINID4-EVK NC MD NC M2¥  M2Y  NC NC  M2v
SMNANOD4-EVK usD-M.2* MY | uSDM2® NC  NC uSD-M2° uSD-M2° NC
MCIMX7ULP-EVK  MD NC NC NC  NC NC NC NC
mcimxe@p-spg  UCO N2 USPM2 e NC  NC NC NC NC
mcmxeaspg  USD M2 USPM2 e NC  NC NC NC NC
mcimxesx-spg  UCO e USSP NC  NC NC NC NC
MCIMX6UL-EVKB uSD-M.2 uSD-M2 uSD-M2 NC  NC uSD-M2 uSD-M2 NC
MCIMX6ULL-EVK uSD-M.2 uSD-M2 uSD-M2 NC  NC uSD-M2 uSD-M2 NC
MIMXRT1064-EVK  uSD-M.2 uSD-M2 uSD-M2 NC  NC uSD-M2  NC NC
MIMXRT1060-EVK  uSD-M.2 uSD-M2 uSD-M2 NC NC uSD-M2  NC NC
IMXRT1050-EVKB ~ uSD-M.2 uSD-M2 uSD-M2 NC  NC uSD-M2  NC NC
MIMXRT1020-EVK  uSD-M.2 uSD-M.2 uSD-M2 NC  NC uSD-M2  NC NC
SLN-ALEXA-IOT MD NC NC NC  NC NC NC NC

i.MX 7Dual SDB ZP (legacy module) soldered down. No other modules supported.

uSD-M.2 = works with uSD-M.2 Adapter configured for 1.8V VIO default
uSD-M.2* = works with uSD-M.2 Adapter (Rev B1) with additional cabling

uSD-M.2-3.3V = works with uSD-M.2 Adapter configured for 3.3V VIO override mode
M.2 = Wi-Fi/BT M.2 EVB plugs directly into M.2 connector
M.2% = Wi-Fi/BT M.2 EVB plugs directly into M.2 connector; but only WLAN is functional
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https://www.embeddedartists.com/products/1dx-m-2-module/
https://www.embeddedartists.com/products/1mw-m-2-module/
https://www.embeddedartists.com/products/1lv-m-2-module/
https://www.embeddedartists.com/products/1cx-m-2-module/
https://www.embeddedartists.com/products/1xa-m-2-module/
https://www.embeddedartists.com/products/1zm-m-2-module/
https://www.embeddedartists.com/products/1ym-m-2-module/
https://www.embeddedartists.com/products/1ym-m-2-module/
https://www.embeddedartists.com/products/1ym-m-2-module/
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-8quadxplus-multisensory-enablement-kit-mek:MCIMX8QXP-CPU
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-applications-processor:MCIMX8M-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-mini-applications-processor:8MMINILPD4-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-mini-applications-processor:8MMINILPD4-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-8m-nano-applications-processor:8MNANOD4-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-7ulp-applications-processor:MCIMX7ULP-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-6quadplus-applications-processors:RD-IMX6QP-SABRE
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-6quad-applications-processors:RD-IMX6Q-SABRE
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-6solox-applications-processors:RD-IMX6SX-SABRE
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx6ultralite-evaluation-kit:MCIMX6UL-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/evaluation-kit-for-the-i-mx-6ull-and-6ulz-applications-processor:MCIMX6ULL-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/mimxrt1064-evk-i-mx-rt1064-evaluation-kit:MIMXRT1064-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/mimxrt1060-evk-i-mx-rt1060-evaluation-kit:MIMXRT1060-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-rt1050-evaluation-kit:MIMXRT1050-EVK
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-rt1020-evaluation-kit:MIMXRT1020-EVK
https://www.nxp.com/design/designs/nxp-edgeready-mcu-based-solution-for-alexa-voice-service:MCU-VOICE-CONTROL-AVS
https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-7dual-applications-processors:MCIMX7SABRE

2.5 Embedded Artists’ i.MX platform support

Murata has partnered with Embedded Artists to provide an easier solution for evaluating Wi-Fi/BT loT
modules. This solution is composed of three parts: Carrier board, Computer on Module (COM) board,
and M.2 Evaluation boards (EVB). Figure 6 shows that the carrier board can work with a variety of

Embedded Artists’ i.MX 6/7/8 COM boards and different Murata based EVBs. With this platform,

users can easily evaluate processors against Wi-Fi/BT M.2 EVBs to find the best combination for their
product. Also, Embedded Artists brings out all the test points you need for trouble shooting. With this
platform, no adapter/interconnection is needed, therefore you can see the real potential of Murata’s
module. Figure 6 shows how this platform work with COM board and M.2 Wi-Fi/BT EVBs.

Figure 6: Combine Embedded Artists’ i.MX COM with their Wi-Fi/BT M.2 Module

1DX 1MW 1CX 1XA 1ZM 1YM
cYw cYw cYw CcYw cYw NXP NXP
4343W 43455 43012 4356 54591 | 88W8987 | 88W8997

L s T =)

6 Quad COM

6 Duallite
coM

6 SoloX COM

6 Ultralite
CcoM

7 Dual COM

7 Dual uCOM
(with interposer
board)

7ULP uCOM
(with interposer
board)

8M Quad
CoM

8M Mini

uComM
(with interposer
board)

8M Nano
uCoM

(with interposer
board)
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https://www.embeddedartists.com/products/com-carrier-board-v2/
https://www.embeddedartists.com/com-boards/
https://www.embeddedartists.com/m2/

2.6 Embedded Artists’ i.MX versus Murata Module Interconnect

Table 7 provides an i.MX Reference Platform versus Murata module matrix. An additional row is
included to provide a quick chipset lookup.

Table 7: Embedded Artists' i.MX Interconnect

1YM-
i.MX Dev Kit

CYW4343W CYW43455 CYW43012 CYW4356 CYW54591 88W8987 88W8997 88W8997

iMX8M Quad COM M.2 M.2 M.2 M.2 M.2 M.2 M.2 M.2
iMX8M Mini uCOM M.2 M.2/MD M.2 M.2 M.2 M.2 M.2 M.2
iMX8M Nano uCOM M.2 M.2 / MD M.2 NC NC M.2 M.2 NC
iMX7 Dual COM M.2 M.2 M.2 M.2 M.2 M.2 M.2 M.2
iMX7 Dual uCOM M.2 M.2 M.2 M.2 M.2 M.2 M.2 M.2
iMX7ULP uCOM M.2 M.2 M.2 / MD NC NC M.2 M.2 NC
iMX6 Quad COM M.2 M.2 M.2V M.2 M.2 NC NC M.2
iMX6 DualLite COM M.2 M.2 M.2V M.2 M.2 NC NC M.2
iMX6 SoloX COM M.2 M.2 M.2V M.2 M.2 NC NC M.2
iMX6 UltraLite COM M.2 M.2 M.2 NC NC M.2 M.2 NC
iMX RT1062 COM M.2 M.2 M.2 NC NC M.2 NC NC

M.2 = Wi-Fi/BT M.2 EVB plugs in directly to Embedded Artists’ COM Carrier M.2 connector.

M.2V = The i.MX COM boards have fixed 3.3 V SDIO VIO. Although there is a disparity in specified VIO
signaling, reliability testing has shown no failures.

MD = Module Soldered Down.

NC = No Connect.
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https://www.embeddedartists.com/products/1dx-m-2-module/
https://www.embeddedartists.com/products/1mw-m-2-module/
https://www.embeddedartists.com/products/1lv-m-2-module/
https://www.embeddedartists.com/products/1cx-m-2-module/
https://www.embeddedartists.com/products/1xa-m-2-module/
https://www.embeddedartists.com/products/1zm-m-2-module/
https://www.embeddedartists.com/products/1ym-m-2-module/
https://www.embeddedartists.com/products/1ym-m-2-module/
https://www.embeddedartists.com/products/1ym-m-2-module/
https://www.embeddedartists.com/products/imx8m-quad-developers-kit-v2/
https://www.embeddedartists.com/products/imx8m-mini-ucom-developers-kit/
https://www.embeddedartists.com/products/imx8m-nano-ucom-developers-kit-v2/
https://www.embeddedartists.com/products/imx7-dual-developers-kit/
https://www.embeddedartists.com/products/imx7-dual-ucom-developers-kit/
https://www.embeddedartists.com/products/imx7ulp-ucom-developers-kit/
https://www.embeddedartists.com/products/imx6-quad-developers-kit/
https://www.embeddedartists.com/products/imx6-duallite-developers-kit/
https://www.embeddedartists.com/products/imx6-solox-developers-kit/
https://www.embeddedartists.com/products/imx6-ultralite-developers-kit/
https://www.embeddedartists.com/products/imx-rt1062-developers-kit/

As can be seen in Table 7, the Wi-Fi/BT interconnect options for i.MX processors on Embedded
Artists’ hardware are excellent. The only limitations on interconnect are due to fixed voltage rails on
some legacy i.MX6 COM boards and no PCle bus support on i.MX 6UL, 7ULP, 8M Nano. Murata
partnered strategically with Embedded Artists for their superior technical solutions in hardware and
software. They provide the easiest path for customers to evaluate Murata’s Wi-Fi/Bluetooth
solutions.

3 Murata uSD-M.2 Adapter

The Murata Wi-Fi/Bluetooth module connects easily to the NXP i.MX RT, 6, and 8 EVK’s by
employing Murata’s custom uSD-M.2 Adapter. This section provides detailed information on this
adapter. Although designed specifically for NXP’s i.MX EVK’s, the Adapter can be used for other
processors which support microSD or SD connectors with 4-bit WLAN-SDIO interface.

3.1 uSD-M.2 Adapter High-Level Description

Murata uSD-M.2 Adapter Kit allows customized Wi-Fi and Bluetooth for NXP's i.MX RT/6/8 EVK’s.
The primary connection for the Adapter is the microSD WLAN-SDIO which is also typically used to
power the M.2 EVB. With the included microSD-to-SD adapter, the adapter is easily converted to
support full-size SD connectors. The uSD-M.2 Adapter Kit features optional power, debug, and
clocking signals that connect through the Arduino Header or Micro-AB USB connector. Murata uSD-
M.2 Adapter Kit offers uSD interface for WLAN-SDIO and is specifically designed for compatibility
with Embedded Artists' Wi-Fi/BT M.2 Evaluation Boards (EVB).

All WLAN/BT-necessary signals including WLAN-SDIO, WLAN-PCle, BT-UART, BT-PCM, and
GPIO’s are included on M.2 connector pins (Key “E”). No additional wiring is required. Note that the
new uSD-M.2 Adapter provides interconnect for NXP i.MX RT/6/8 EVK’s and replaces previous
Murata i.MX Inter-Connect Kits (both V1/V2) to provide Wi-Fi/BT solution. Murata no longer supports
the legacy i.MX V1/V1 Adapter interconnect kits.

The uSD-M.2 Adapter supports additional signals to WLAN-SDIO using either Arduino headers (J5,
J8, and J9) or 20 pin FFC connector (J6). The 20 pin FFC connector is currently supported by NXP’s
i.MX 6 Platforms. The Arduino headers’ layout matches NXP’s i.MX RT1020/1050/1060/1064 EVK’s.
NXP’s i.MX 8M Mini/Nano EVK'’s use the uSD-M.2 Adapter Arduino header for connecting BT-UART
and WLAN/BT control signals. Refer to Section 3.2 for more details on adapter interconnect.

Figure 7 and Figure 8 shows the top and bottom views of the Murata’s uSD-M.2 adapter. Table 8
provides details on all the Adapter features highlighted in both figures.
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Table 8: uSD-M.2 Adapter Features

microSD connector provides Power (VBAT, GND) and WLAN-SDIO

SDIO bus test points (CLK, CMD, DATO, DAT1, DAT2, DAT3)

(@)

Power LED Indicator (green): if not illuminated then no power applied to M.2 EVB

J11 = Optional BT Disable Jumper for WLAN-Only Mode (close this jumper to drive
BT_REG_ON low and disable Bluetooth Core; thereby optimizing power consumption)

J9 = BT UART TX/RX and WLAN/BT Control Signals (8 pin header)

J5 = Optional BT PCM and WLAN/BT Debug Signals (2x8 pin header)

Threaded mount for M.2 screw: 30mm distance from M.2 connector

Regulator to step down optional 5V VBAT from USB or Arduino header to 3.3V
External sleep clock input (32.768kHz)

J7 = Optional Arduino Header Power Supply (8 pin header; 5V or 3.3V VBAT)

J8 = BT UART RTS/CTS Signals (6 pin header)

J13 = Host |0 Voltage: J13 in 1-2 pos for 3.3V VDDIO (default); J13 in 2-3 pos for 1.8V
J12 = M.2 IO Voltage: J12 in 1-2 pos for 1.8V VDDIO (default); J12 in 2-3 pos for 3.3V
J2 = Optional 5V USB Power Supply via Micro-AB USB Connector

LED2 = 3.3V M.2 |10 Voltage Indicator (Blue) — not illuminated in default configuration

Regulator to provide optional 1.8V VIO to M.2 interface (M.2 EVB’s have own 1.8V onboard)

J1 = Power Supply Selector

Jumper must be installed to power Adapter (unless J5 Arduino Header Pins #15/16 are
connected to external GND/3.3V VBAT).

Position 1-2: 5V/3.3V VBAT supply from micro-USB (J2); or Arduino (J7)

Position 2-3: VBAT supply (typical 3.1~3.3V) from microSD connector

M.2 Connector: type 2230-xx-E
microSD connector pins: provides Power (VBAT, GND) and WLAN-SDIO
WLAN JTAG header (header pins not populated)

20 pin FFC connector (BT UART, BT PCM, WLAN/BT Control signals)

<

Additional test points from 20pin flat/flex connector
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Figure 7: Murata uSD-M.2 Adapter, Top View
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Figure 8: Murata uSD-M.2 Adapter, Bottom view
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3.2 uSD-M.2 Adapter: Headers/Jumpers in Detail

For more details on the headers and jumpers, refer to Figure 9: uSD-M.2 Adapter: Left
Headers/Jumpers, and Figure 10: uSD-M.2 Adapter: Right Headers/Jumpers. Pin #1 location on
J5 and J9 Arduino Headers are marked clearly in Figure 9. Regarding even/odd pins on J5, pin #2 is
to the immediate right of pin #1: also seen in Figure 12: uSD-M.2 Adapter Layout, Top View.
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3.2.1 J1: Power Supply Selector

Referring to Figure 10 (jumper view) and Figure 11 (schematic), the J1 Jumper is used to select the
power source. This jumper must be installed to power Adapter (unless J5 Arduino Header Pins
#15/16 are connected to external GND/3.3V VBAT). There are only two options/positions:

Position 1-2: 5V/3.3V VBAT supply from micro-USB (J2) or Arduino Header (J7);
Position 2-3: VBAT supply (typical 3.1~3.3V) from uSD connector (default).

NOTE: the kit is shipped with default position of 2-3; thereby configuring the uSD-M.2 Adapter to
pull power from the uSD connector.

3.2.2 J11: Optional Jumper to Disable Bluetooth for WLAN-Only Operation

Referring to Figure 9: uSD-M.2 Adapter: Left Headers/Jumpers, J11 (see blue rectangle) is an
optional jumper to disable Bluetooth core. This option is provided to minimize current consumption
when running WLAN-only mode on specific modules. When J11 pins are not closed (i.e. jumper not
installed), BT_REG_ON is driven active high (VDDIO = 1.8V default or 3.3V when J12 is in 2-3
position) when power is applied to the adapter. Referring to Figure 12: Murata uSD-M.2 Adapter
schematic, R3 and C10 provide a simple resistor-capacitor power-on-reset signal for BT_REG_ON.

3.2.3 J9: Bluetooth UART TX/RX and WLAN/Bluetooth Control Arduino Header

Referring to Figure 9: uSD-M.2 Adapter: Left Headers/Jumpers, J9 is a 8-
pin Arduino Header that provides connectors to Bluetooth UART TX/RX and WLAN/Bluetooth control
signals. All signals are 3.3V VIO. Referring to Figure 11: Murata uSD-M.2 Adapter schematic, level
shifters U3 and U4 handle translation from 3.3V VIO signals to 1.8V VIO signals on Wi-Fi/BT M.2
Module (when J12/J13 jumpers are configured to default 1-2 setting). WL_REG_ON_HOST and
BT_REG_ON_HOST signals are buffered via U6 and U7 respectively to 3.3V signals on Wi-Fi/BT M.2
Module.

Arduino Header signals connect with 200mm long male-to-female jumper cables (refer to Table 2:
uSD-M.2 Adapter Kit Contents).

3.2.4 J5: Optional BT PCM and WLAN/BT Debug Signals

Referring to Figure 9: uSD-M.2 Adapter: Left Headers/Jumpers and Figure 11: Murata uSD-M.2
Adapter schematic, J5 is a 16-pin header that provides access to the
following signals:

e Bluetooth PCM signals.

¢ WLAN and Bluetooth UART debug signals.

e Optional slow clock (LPO_IN_3V3) connection. If the user wants to bypass the onboard slow
clock provided by U2 (i.e. remove R4), then this pin allows direct injection of the signal to M.2
Module.

e Optional 3.3V VBAT and GND power option: this is the only way to power the uSD-M.2
Adapter with J1 jumper removed.

Note that the signals listed in Figure 9 do not describe the seldomly used debug signals. Only
specially enabled WLAN firmware or Bluetooth patch files will enable these optional debug pins.
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Figure 9: uSD-M.2 Adapter: Left Headers/Jumpers

J11 = Optional BT Disable; Jumper for WLAN-Only Mode
= Jumper Installed = BT_REG_ON is Low (BT Core disabled)

= Not Installed = BT_REG_ON is driven active high by Adapter on-board circuitry
(default); or driven by Host if Arduino cable installed (J9; Pin #4).

J9 = BT UART TX/RX and WLAN/BT CTRL Arduino Header

Pin# J9 Signal Pin# J9 Signal
1 BT_UART_TXD_HOST 5 WL_HOST_WAKE_HOST
2 BT_UART_RXD_HOST 6 BT_HOST_WAKE_OD_M2
3 WL_REG_ON_HOST 7 WL_DEV_WAKE_HOST
4 BT_REG_ON_HOST 8 BT_DEV_WAKE_HOST

J5 = Optional BT PCM and WLAN/BT Debug Signals

Pin# J5 Signal Pin# J5 Signal
1 BT_PCM_IN_M2 14 LPO_IN_3V3
3 BT_PCM_OUT_M2 15 GND
5 BT_PCM_SYNC_M2 16 uUsD_3v3
7 BT_PCM_CLK_M2
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3.2.5 J12: M.2 10 Voltage: J12 in 1-2 pos for 1.8V VDDIO; J12 in 2-3 pos for 3.3V

Referring to Figure 10: uSD-M.2 Adapter: Right Headers/Jumpers and Figure 11: Murata uSD-
M.2 Adapter schematic, Jumper J12 (see yellow rectangle) default setting is 1-2 position for 1.8V
VDDIO on M.2 interface. This setting works for all M.2 Modules (currently 1DX, 1MW, 1LV, 1ZM, and
1YM-SDIO). Per M.2 interface, WLAN-SDIO/BT-UART/BT-PCM interfaces operate at a default 1.8V.
The M.2 EVB'’s level shift remaining WLAN/BT (3.3V) control signals.

With J12 Installed in 2-3 position, VDDIO changes to 3.3V using pin #64 on M.2 interface to drive this
M.2 IO Voltage setting. LED2 (blue) illuminates when 3.3V VDDIO setting is selected. NOTE: this
will only work on select M.2 Modules such as Type 1DX, and 1TMW. Type 1LV, 1ZM, and 1YM-SDIO
M.2 Modules only support 1.8V VIO.

3.2.6 J13: HOST IO Voltage: J13 in 1-2 pos for 3.3V VDDIO; J13 in 2-3 pos for 1.8V

Referring to Figure 10: uSD-M.2 Adapter: Right Headers/Jumpers and Figure 11: Murata uSD-
M.2 Adapter schematic, Jumper J13 (see purple rectangle) default setting is 1-2 position for 3.3V
Host 10 voltage. This VIO setting applies to all signals except WLAN-SDIO, BT PCM, and WLAN/BT
debug.

If J13 setting is 2-3 position, then Host IO voltage is configured for 1.8V. This jumper setting is only
valid when J12 is configured for 1-2 (1.8V VIO) as well. NOTE: this 1.8V Host IO voltage setting is
not used on any existing NXP i.MX EVK’s currently.

3.2.7 J7: Optional Arduino Header Power Supply (can connect either 5V or 3.3V VBAT)

Referring to Figure 10: uSD-M.2 Adapter: Right Headers/Jumpers and Figure 11: Murata uSD-
M.2 Adapter schematic, J7 Arduino Header is used to provide optional
power supply to uSD connector. Jumper J1 must be in 1-2 position (see Section 3.2.1) to disconnect
uSD power and enable J7 header. Powering options include the following (J1 in 1-2 position):

- Connect J7 Pins #2 and/or #3 to 3.3V VBAT; and Pin #6 and/or #7 to GND.

- Connect J7 Pins #5 to 5V VBAT; and Pin #6 and/or #7 to GND.

3.2.8 J8: BT UART RTS/CTS Arduino Header

Referring to Figure 10: uSD-M.2 Adapter: Right Headers/Jumpers and Figure 11: Murata uSD-
M.2 Adapter schematic, J8 Arduino Header (see blue rectangle) provides Bluetooth RTS and CTS
connections. Default configuration for the Murata module (1DX/1MW/1LV/1ZM/1YM-SDIO) is to
require flow control (i.e. not just TX/RX). As such, both RTS/CTS signals need to be connected to
host MCU/MPU to provide correctly functioning BT UART connection using H4 UART transport.

NOTE: BT _UART_CTS_HOST (UART CTS) is an input signal, and BT_UART_RTS_HOST (UART
RTS) is an output. For complete details on the pin/signal definitions, refer to Murata uSD-M.2
Adapter Rev B1 Datasheet.
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Figure 10: uSD-M.2 Adapter: Right Headers/Jumpers

J1 = Power Supply Selector

Jumper must be installed to power Adapter
= Position 1-2: 5V/3.3V VBAT supply from micro-USB (J2) or Arduino (J7)
=> Position 2-3: VBAT supply (typical 3.1~3.3V) from uSD connector

J12 = M.2 10 Voltage in 1-2 pos for 1.8V VDDIO; and 2-3 pos for 3.3V
= Jumper Installed in 1-2 pos = M.2 VIO set to 1.8V (default)
= Jumper Installed in 2-3 pos = M.2 VIO set to 3.3V; LED2 (Blue) illuminates

J13 = HOST VDD in 1-2 pos for 3.3V VDDIO and 2-3 pos for 1.8V
= Jumper Installed in 1-2 pos = HOST VDD set to 3.3V (default)
= Jumper Installed in 2-3 pos = VDDIO set to 1.8V

J7 = Optional Arduino Header Power Supply

Pin# J7 Signal Pin# J7 Signal
2 USD_3V3 6 GND
4 USD_3Vv3 7 GND
5 5V

J8 = BT UART RTS/CTS Arduino Header
Pin# J8 Signal J8 Signal
3 BT _UART _RTS_HOST BT UART _CTS_HOST
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3.3 Host/M.2 VDDIO Voltage Settings

Table 9: Host/M.2 10 Voltage Level Setting summarizes J13/J12 jumper settings, indicating what
Host and M.2 VIO voltages are being configured. Figure 11: Common Host/M.2 10 Voltage Level
Shift Options describes the two most common voltage settings in a block diagram.

The default configuration for J13/J12 (Host/M.2 VIO) is setting both jumpers in 1-2 position. This
configures the M.2 VIO for WLAN-SDIO (and optional PCM) at 1.8 volts. The BT-UART and select
WLAN-BT CTRL signals are level shifted from Host 3.3V to M.2 1.8V as necessary to adhere to the
M.2 specification.

The “3.3V Override” configuration is used when the Host MPU/MCU platform can only support 3.3V
VIO signaling on WLAN-SDIO interface. This override feature only works with select M.2 EVB’s as
previously documented in this datasheet. The J13/J12 settings for this override mode are 1-2/2-3
respectively as shown in the block diagram.

Revision A of the uSD-M.2 Adapter does not support level shifting on BT-UART nor on select
WLAN/BT CTRL signals. The limitation with the Rev A Adapter is that the Host and/or M.2 interface
may over-drive certain pins at 3.3V VIO which are configured for 1.8V input. This limitation has been
corrected with Revision B1. Note the Rev A of the uSD-M.2 Adapter “3.3V Override” configuration is
configured by connecting Jumper J12.

Table 9: Host/M.2 10 Voltage Level Setting

UART/Ctrl | All Other
Signal Signals | Notes and Explanation
Voltage Voltage

SDIO
Voltage

Host 10 Voltage M.2 10 Voltage

Voltage levels to M.2 module
according to standard. 3..3V on

3.3V (J13in 1-2 pos) 1.8V (J12in 1-2 pos) 1.8V 3.3V 1.8V UART and main control signals,
but some direct M.2 signals have
1.8V voltage level.

"3.3V override mode". 3.3V on
SDIO and all GPIOs. Note that
all M.2 modules do not support
3.3V override mode.

3.3V (J13in1-2 pos) 3.3V (J12in 2-3 pos) 3.3V 3.3V 3.3V

Voltage levels to M.2 module
1.8V (J13in2-3 pos) 1.8V (J12in 1-2 pos) 1.8V 1.8V 1.8V according to standard. Host
processor has 1.8V IO voltage.

Do not select. Not a valid

1.8V (J13in 2-3 pos) 3.3V (J12in 2-3 pos) combination
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Figure 11: Common Host/M.2 10 Voltage Level Shift Options

SDIO_DATAO..3, SDIO_CLK, SDIO_CMD,

BT_PCM_IN/OUT/SYNC/CLK

BT_UART_TX/RX/CTS/RTS,
WL_REG_ON, BT_REG_ON,
WL_HOST_WAKE, BT_HOST_WAKE ,
WL_DEV_WAKE, BT_DEV_WAKE

3.0 1.
2 2
1 3

SDIO_DATAO..3, SDIO_CLK, SDIO_CMD,

BT_PCM_IN/OUT/SYNC/CLK

BT_UART_TX/RX/CTS/RTS,
WL_REG_ON, BT_REG_ON,
WL_HOST_WAKE, BT_HOST_WAKE,
WL_DEV_WAKE, BT_DEV_WAKE

J13 )12
30 01
2 2
1 3

J13 )12

3.4 uSD-M.2 Adapter: Pinout Definition

(19 Aay) J93depy Z'IN-ASh ejeiniy

POWER, WLAN, BT,
CTRL via M.2

Table 10 provides Adapter pinout definition. Refer to Figure 12: Murata uSD-M.2 Adapter
schematic for more details. Note that signal names ending in “HOST” connect to the i.MX Host,
whereas those ending in “M2” connect directly to the M.2 EVB.

Table 10: uSD-M.2 Adapter Pinout Definition

m_-

5V/3.3V VBAT supply from micro-USB (J2)

L [ UEh, e or Arduino Header (J7)
1 2.3 USD_3V3 N/A 3.0~3.3 VBAT supply (typical 3.1~3.3V) from
microSD connector (default)
. Optional 5V USB Power Supply via Micro-
1-5 USB micro-B N/A 5.0 AB USB Connector
1,7,18,33,39,45, .
51, 57.63.69, 75 GND N/A N/A M.2 Ground connections
3 2,4,72,74 VBAT N/A 3.3~3.6 M.2 VBAT supply
8 BT PCM_CLK M2 1/0 1.8 Bluetooth PCM Clock
9 USD_CLK_M2 | 1.8 SDIO Clock
10 BT PCM_SYNC M2 1/0 1.8 Bluetooth PCM Sync
11 USD_CMD_M2 I/O 1.8 SDIO Command
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BT_PCM_OUT M2
USD_DATAO_M2

BT _PCM_IN_M2
USD_DATA1_M2
USD_DATA2 M2
USD_DATA3 M2
BT_HOST WAKE_OD_M2
WL_HOST_WAKE_M2
BT_UART_TXD_M2
BT_UART RXD_M2
BT_UART RTS_ M2
BT_UART CTS M2
M2_PIN38-JTAG_TDO
M2_PIN40

BT _DEV_WAKE_M2

I/0

I/0
I/0
I/0

O O O

O

I
I/0
I/0
I

M2_PIN44-JTAG_TDI_OR_TRST 1/O

M2_PIN46-JTAG_TCK
M2_PIN48-JTAG_TMS

LPO_IN_3V3

BT_REG_ON_3V3

WL_REG_ON_3V3
M2_PIN59
M2_PING1
M2_PING62

VDDIO override

M2_PIN65
WL_DEV_WAKE_M2
M2_PIN67
M2_PIN68
M2_PIN70
M2_PIN71
M2_PIN73
USD_DATA2 M2
USD_DATA3_M2
USD_CMD_M2
VCC

I/0
I/0

I/0
I/0
I/0

I/0

I/0
I/0
I/0
I/0
I/0
I/0
I/0
I/0
N/A

1.8
1.8
1.8
1.8
1.8
1.8
3.3
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

3.3

3.3

3.3
1.8
1.8
1.8

1.8~3.3

1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
3.0~3.3

Bluetooth PCM Output

SDIO DATAO

Bluetooth PCM Input

SDIO DATA1

SDIO DATA2

SDIO DATA3

Bluetooth Host Wake: Active Low
WLAN Host Wake: Active Low
Bluetooth UART Transmit
Bluetooth UART Receive
Bluetooth UART Request-To-Send
Bluetooth Clear-To-Send
Optional JTAG Debug signal
Optional M.2 signal

Bluetooth Device Wake

Optional JTAG Debug signal
Optional JTAG Debug signal
Optional JTAG Debug signal

External Sleep Clock (32.768 kHz) — used
in deep sleep mode

Enables/Disables Bluetooth core: Active
High

Enables/Disables WLAN core: Active High
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal

Overrides default 1.8V VDDIO; forces 3.3V
operation on some M.2 Modules

Optional M.2 signal
WLAN Device Wake
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal
microSD SDIO DATA2
microSD SDIO DATA3
microSD SDIO Command
VBAT supply from microSD
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USD_CLK_M2
GND
USD_DATAO_M2
USD_DATA1_M2
BT _PCM_IN_M2
M2_PIN59
BT_PCM_OUT M2
M2_PIN61
BT_PCM_SYNC_M2
M2_PIN65

BT _PCM_CLK_M2
M2_PIN67
M2_PIN62
M2_PIN71
M2_PIN68
M2_PIN73
M2_PIN70

LPO_IN_3V3

GND

USD_3V3

WL_REG_ON_HOST

WL_HOST_WAKE_HOST
WL_DEV_WAKE_HOST

BT_REG_ON_HOST

BT_HOST_WAKE_OD_M2

GND

BT _PCM_CLK_M2
BT_PCM_SYNC_ M2
BT_PCM_OUT_M2
BT _PCM_IN_ M2

BT_DEV_WAKE_HOST

N/A
I/0
I/0

I/0

I/0
I/0
I/0
I/0
I/0
I/0
I/0
I/0
I/0
I/0

N/A

N/A

N/A
I/0
I/0

1.8
N/A

1.8

1.8
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3

3.3

N/A

3.3

1.8~3.3
1.8~3.3
1.8~3.3

1.8~3.3

1.8~3.3
N/A

1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3

microSD SDIO Clock
microSD Ground
microSD DATAO
microSD DATA1
Bluetooth PCM Input
Optional M.2 signal
Bluetooth PCM Output
Optional M.2 signal
Bluetooth PCM Sync
Optional M.2 signal
Bluetooth PCM Clock
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal
Optional M.2 signal

External Sleep Clock (32.768 kHz) — used
in deep sleep mode. Optional input to drive
signal directly on this pin — or can be used
to measure/check clock signal. If driving
this pin with external clock; remove R4.
Another option is to ground the clock input
signal (install R5 and remove R4).

Ground connection; used for external
power (i.e. lab bench power supply).

3.3V VBAT external power supply (i.e. lab
bench power supply). Need to
disconnect/remove Jumper J1.

Enables/Disables WLAN core: Active High
WLAN Host Wake: Active Low (OOB IRQ)
WLAN Device Wake

Enables/Disables Bluetooth Core: Active
High

Bluetooth Host Wake: Active Low
Ground

Bluetooth PCM Clock

Bluetooth PCM Sync

Bluetooth PCM Output

Bluetooth PCM Input

Bluetooth Device Wake
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BT _UART RXD_HOST
BT _UART CTS_HOST
BT _UART TXD_HOST
BT _UART RTS_HOST
USD_3V3

5V

GND

BT _UART_RTS_HOST

BT _UART_CTS_HOST

BT_UART_TXD_HOST

BT _UART RXD_HOST
WL_REG_ON_HOST

BT_REG_ON_HOST

WL_HOST_WAKE_ HOST
BT_HOST_WAKE_OD_M2
WL_DEV_WAKE_ HOST

BT_DEV_WAKE_HOST
GND
M2_PIN40

N/A

N/A

N/A

N/A

I/0

M2_PIN44-JTAG_TDI_OR_TRST 1/O

M2_PIN38-JTAG_TDO
M2_PIN48-JTAG_TMS
M2_PIN46-JTAG_TCK

BT_REG_ON_HOST

GND

M2_VDDIO

M2_VDDIO

HOST_VDDIO

HOST_VDDIO

I/0
I/0
I/0

N/A

N/A

N/A

N/A

N/A

N/A

3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
3.3

5.0

N/A

1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3

1.8~3.3

1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
N/A

1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3
1.8~3.3

N /A

N/A

1.8

3.3

3.3

1.8

Alternative VBAT supply for Adapter
Bluetooth UART Receive

Bluetooth UART Clear-To-Send
Bluetooth UART Transmit

Bluetooth UART Request-To-Send
Alternative VBAT supply for Adapter

Alternative VBAT supply for Adapter: to
connect Pin #8, populate R41.

Ground

Bluetooth UART Request-To-Send
Bluetooth UART Clear-To-Send

Bluetooth UART Transmit

Bluetooth UART Receive
Enables/Disables WLAN core: Active High

Enables/Disables Bluetooth Core: Active
High

WLAN Host Wake: Active Low (OOB IRQ)
Bluetooth Host Wake: Active Low

WLAN Device Wake

Bluetooth Device Wake

Ground

Optional M.2 signal

Optional JTAG Debug signal

Optional JTAG Debug signal

Optional JTAG Debug signal

Optional JTAG Debug signal

Enables/Disables Bluetooth Core: Active
High;

J11 provides option to disable Bluetooth
core

Ground

J12: Jumper Pins 1-2 to configure M.2 1O
Voltage to 1.8V (default)

J12: Jumper Pins 2-3 to configure M.2 IO
Voltage to 3.3V

J13: Jumper Pins 1-2 to configure HOST IO
Voltage to 3.3V (default)

J13: Jumper Pins 2-3 to configure HOST IO
Voltage to 1.8V.
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3.5 uSD-M.2 Schematic & Layout

£/T n1aays| FELCERCNECEIEDR

fAaguiny 1Uswn20g

T8 A84 a3ydepy Zol OSN 3TLIL

gy S1SThay Pappaqwl ()

a8
Poppequy

iC

uisep |eniu)

Svd-Lvd A8y

asealal aqng
Y A2y

s|eubis Ag | SWOS uo Jojejsuel) afe)oA pappy

Murata uSD-M.2 Adapter schemat

Figure 12

sjeubis xxx M B XXX 1 g

s|eubis sjdiniy

(61d) evlvaolas
(21d) zvivaolas
(s1d) Lvlvaolas
(¢1d) ovLvaolas
(11d) anoolas
(6d) M1001As
(pireLreind) eeaan

N =1n

joejsuen abejop, | = — — =

s|eubis xxx M B XXX 1 g

sjeubis ajdiyny

slapeay p[elys ouinply ‘joul ‘siepesH uld

¢ viva olas
Z vlva oias
I ¥lva olds
0 Ylva olds
ano olas
¥1D 0I1as
aaa asn

loyauuo) Z'IN

weJbeiq oo|g |euonoun4

20eL9)U| S oloiw

©2015 by Murata Manufacturing Co., Ltd.

www.murata.com

Page 36 of 78

January 25, 2021

Murata Wi-Fi/BT Solution for i.MX Hardware User Manual 4.0



£/2 haaus] FELCEGEERETEN]
" a w0 st 03] anig
agquny uewnoog N PIEA B 10N 2995 10U 00 (sodgzwZIrIACE | (sodezwElr) Agl
oy FUNOW WRLT E
% . SGEYOA O AR SEY 10552000 J50H
Td 434 Jsidepy Zo OSD FTLIL b DUEDUELS 0 (RADI02E BIIPOL Z W 01 S1ana| S0EWON AL AB'L AgL | (sodz-iuzir)agl | (sodezwelr) Agl
BE S15hidg psppaquwly (00 oL By Nxm BP0 SPLUBAD AT E MOKINS J0U OP SSINPOL T W I 184 310N o 51 Q3] anig
SOl 1 PUE OIOS U0 AF'E "3POUI 3PIBAD AL E. AEE AEE AEE | (sodE-ZWZIMAEE | (s0d 7 WEL AEE
290y BUGLNOLL WLZ'E
t U e e e
14 A
90y BURLNOW WA S TUEEUEIS O BUSI0IIE SNPOL Z I OF S18A9] S0EU0A AR AEE AgL | (sodziwziriagl | (sodz eI ACE
™ sbejjon | sbeyjon jeubis | abejona
syo-pusis uoneue|dx3 pue sejoN | Seubis Jayo Iy W2/ 1dvYn olas abelop 01 TW | @belop O11SoH
agp sbumss sjans abeyjop Ol
- P
TN K C e
TN 50 Joy peoy Auwwng
- T oN9  OND  OND aNo ayo  ayo
L &
TFNIg ana *
apd k X =
U p00i uﬂw__m ar ZOFVT (uo wny 037 anig) spwero ACE 03 0 €7 wsz[] now | NooL s NOOL | ol
“Bumund J03ISUU00 SV LI UEDUETS D_oo‘.f.uwm _.____mcw._.)_om. i vt
: aq0 GUIRLINGL UL 1 =
20 j0u Aep “Buuid %3305 210N WAL R HOR MR mmﬁ P! 01aan 810 | 410 A aa| @0
—gnT ﬁl- AN0OA NI —|N * ®
K A =
OVIM NV 1IN T O HdTaHIZIX
SIUB)SIP WQE 1e padejd ERE TSI
‘ajoy Bununow papunos i
N o2
H5T|
——] ONOD EAE Lt
gﬂl‘. INAIDS3 A EAE
e % 1N DT OBNEISTH "HAMOA TN S
—z—] ONO O TIOMANS n._m?w.calz._.-. mg._mlgl 30_@2 AE'T WNEjRa
TSI T IMLBd03nuIsIN #LLSHIILME NN [ o d
T F an 1l 3403NMISTN OIAHISIH [~ al
&l |wz b ano LTV [ T W .
IO _J.. ._UrUr ] SWE |> awm dnpers
BRI o $———{ Qo Ve | n 004
=] (ErEoieSNYmId (EntnTa Vs M Im MVM% sy - ™ aND 519
) = lEAsOwDZND ACTWOLEHES  |—ee - HEE
g = ano (EAEANZHWZEIMIDSNS T TS —— — o aan |-
] ONNIDEY (ALl X300 v THI OV o () "
WLva e e s < ad1 L = {8A1OIXL 200 (o T BUATENVTIDESIZIST
oviva Sdl b ano BALOIENSOD - = — n
‘ane | <5 W OVIVO OSIT 2 ey oo TSH1 80 T _SvIPrNid on
5 TR OSTT vl 2] ouss cniscuoanan |2 B AL E S =
A0 = ono N30 = E o mw_._._. OVITHENTD o - )
] ey i tar b [y Soumn M® = S TV I 101211950 ZHY 89/ ZE
e 7W_CVIVO_ O - | ] oas tepre s = T CIE_THVIIE
L% W CvIvd OSTT bl - B UL i3 < TN OXE 18vIT 19
sped ssodul Qsn |
T IV LS0H I 7 {BALGMRCLIMT - |—py ? T 0L TVt Id
—o_EVIVO. 05T (EACIONSHVMIEYN [ = TW 00 IV 150H 16
fa y0_OST e
AT T
N OvIvld % T — o N_Jd_Idg
T G T IO Wod - T5
WA o] v S TR JHAS Wod 18—
T = N A1 Wod 18
= =
E
3 <
e 30-DECT 200 P0G T W a
a = £r
NITHO A5
szr “ a a a [GE}
n__mw a a a o [ 2 not| noow | oo HO6E
T ' o i)
o L noL | NZZ NZZ | nok OIIaA o OOOA IS0H o) 19 ')
—1 SSA i
A ) e £ = i B ;i = EAT OSTT TAE TSTT
" 1 [ [4 ry
b T o_zw_wmwaﬂ vy g BB pr o o B THRE
il 1 S-HdIEEDLTTION &
|-00 85N n

ywpp, Kiddns Jemod Ag g

SUOI}0aUU0D Z'IN

©2015 by Murata Manufacturing Co., Ltd.

www.murata.com

Page 37 of 78

January 25, 2021

Murata Wi-Fi/BT Solution for i.MX Hardware User Manual 4.0



E/E 18945

PEARS 10U (81

1A9QWNN UBWNI0Qg

18 A84 amdepy Z7 QSN 37LIL

80 sistJg pappaqul () m

wr

ano (@qesip o} Hoys)
ok 14 o 8jqesip |euondo
=
69

"TS0R WO 938 Id

23]

IS0H RO 939 T

OO0A IS0H

A5UH UXL LSV 1Y

ISOH :MM |MM T Wm

I T
IS0H 519 18% 19

|

|

|

| soq

| = a

|

I MOSTLOLOATHL

| n

TR RO OS5 T8 -

_ : anp /_

|

_ MOSZIDIDAINL

| TRE MO O35 T ¥ /— T

|

|

|

| aND an

| NOOL

|

na =] oo avaa
" 8204 YOOA

_ 1)

“ 30
g
gl

| gey=| 2
g

| a=¥=0 Wi

_ TR ORL_TEVI IS T mm m.“

| TN_UXE THVIT_ 18 7] & v

| TN S0 _THVN_ I8 Sl

o b1y 18V 18 = 3 W

_ BSYCOLFIAVEL

| ¥

| ’

| opISQNPOW Z'N | oyp g

_ NODL

| 2T | o os

| OO o . s 8008 woon
30

“ Fed

Gey=) RO
feo2lel

! Y0 wa

|

|

|

_ BSFCOLFONVYL

_ €

|

|

e L e A ST I T

uone[suel) [pAs] Yoddns o} 3Inoli0 MaN

A e L AT e e A e RS et |

apis Jossaoold 12B1e|

WA 15UR <

(85 ]

TRE NI OdT e 3 yirs IR W
ﬂnﬂm an = z [} EONId_aN
LINId O — [} 7ONId I
ToNTa_ "% T A TI_WJa 19
GORT_Zi e COH o JNAS Wod_1H
TSNS — Lo ZW_IN0_Wod
e — ol T W NI Wod 18

N0} SO

o TSOR NO D38 18—

T 00 IAVAM IS0H 189
TPl T AT o
"lﬁ TR JNAS WO T8
—""CrH IO Wod I8
— EEM T N0,
—ged TSOR Invm AJd

I

XH_TEvI1 H>
150H U L

IS0H_S1J I8Vl T
ITS0H OXI THVIT T

ISOH STH I8V L

Il

Z-ar
HSS0-S02-38THA

spJeoq aiges 0} J0}oauuod Dd4

- 1
| = =T |
LoUuH _UX] 18Vl 1Y o }
%ﬁ LBV 1d f 3t 4 - . |
798 TR | - [ISUH SIJ I8V IH
—150H 19 * = ISOH 519 1gvn 18
15T hx«.(_,%a_ e b - |
o JAYN. ISUH 18 = T |
LSOH 9V 7Jd_TAL | =3 {RUOQI ‘SOdaR)
SOH VA A0 18 | =5 8 g |
InugoL | )
| (o i |
| T v
puE
I t-u |
| 3 T i
b EAT OSIT
| lm| |
| - |
| U001 8&4__. |
i
e e e e B _

sejoeydaoal pleIys ounply

www.murata.com

Page 38 of 78

January 25, 2021

SUOORUUOD Z'IN

Murata Wi-Fi/BT Solution for i.MX Hardware User Manual 4.0

©2015 by Murata Manufacturing Co., Ltd.



Figure 12 provides full schematics for the Adapter. When viewing PDF, just rotate the page clockwise
90° to get a close-up. Figure 13 shows the Adapter layout, allowing users to easily identify
components.

Figure 13: uSD-M.2 Adapter Layout, Top View
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Figure 14: uSD-M.2 Adapter Layout, Bottom View
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3.6 Connecting the Wi-Fi/BT M.2 EVB to uSD-M.2 Adapter

When connecting the Wi-Fi/BT M.2 EVB to uSD-M.2 Adapter Rev B1 (Figure 15), make sure to (#1)
firmly insert it before using M.2 screw to (#2) secure it in place. Important Jumpers (J12, J13, and J1)
are highlighted.

Figure 15: Connecting the Embedded Artists’ Wi-Fi/BT M.2 EVB to Murata’s uSD-M.2 Adapter

3.7 Securing uSD-M.2 Adapter to NXP i.MX EVK

On NXP’s i.MX RT/6/8 EVK’s, an issue that customers can encounter is an unreliable uSD/SD
electrical connection when using Murata’s uSD-M.2 Adapter. The poor interconnect is caused by two
issues: push-push (micro) SD card connectors on NXP i.MX EVK’s; and low friction interface between
the uSD-M.2 Adapter and uSD-SD Adapter Card.

To properly secure the uSD-M.2 Adapter interconnect on the i.MX 6 EVK’s, Murata strongly
recommends to simply tape the uSD Adapter-SD Card connection and the SD Card-EVK connection
as shown in Figure 16. Note that taping the SD Card-EVK connection makes the platform a little less
flexible to work with. However, removing and re-applying clear tape is straightforward.

To properly secure the uSD-M.2 Adapter interconnect on the i.MX RT10xx and i.MX 8 EVK’s, Murata
strongly recommends to simply tape the uSD Adapter-EVK connection as shown in Figure 17 (i.MX
RT interconnect is equivalent to i.MX 8). Note that taping the uSD Adapter-EVK connection makes
the platform a little less flexible to work with. However, removing and re-applying clear tape is
straightforward.
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ni.MX 6 EVK

Figure 16: Securing uSD/SD Connection
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4 Connecting Murata Wi-Fi/BT Solution on i.MX RT Platforms

4.1 uSD-M.2 Adapter on i.MX RT Platforms

The Murata’s Wi-Fi/BT Kit is specifically designed to interconnect easily with the NXP i.MX RT
platforms. Table 11: NXP i.MX RT EVK and Murata uSD-M.2 Adapter Interconnect lists the NXP
i.MX RT reference platforms with the supported Wi-Fi/Bluetooth modules.

Table 11: NXP i.MX RT EVK and Murata uSD-M.2 Adapter Interconnect

i.MX RT EVK Part number L e
supported

i.MX RT1064 EVK MIMXRT1064-EVK 1DX, IMW, 1LV uSD-M.2 Adapter
i.MX RT1060 EVK MIMXRT1060-EVK 1DX, IMW, 1LV uSD-M.2 Adapter
i.MX RT1050 EVK IMXRT1050-EVKB 1DX, 1MW, 1LV uSD-M.2 Adapter
i.MX RT1020 EVK MIMXRT1020-EVK 1DX, 1MW, 1LV uSD-M.2 Adapter
i.MX RT106A SLN-ALEXA-IOT 1DX Soldered down

4.1.1 WLAN connections for i.MX RT

Figure 18 shows the hardware configuration with the NXP i.MX RT1060 EVK connected with Type
1DX M.2 EVB via the uSD-M.2 Adapter. This is representative of all the other possible combinations
of i.MX RT EVKs and Murata Wi-Fi/Bluetooth M.2 EVBs.

a) Embedded Artists’ Type 1DX M.2 EVB with PCB Trace Antenna
b) HOST IO (J13) is in 1-2 pos for 3.3V VIO
c) M.210 (J12)

e Forrev A adapter, J12 is open for 1.8V VIO

e Forrev B1 adapter, J12 is in 1-2 pos for 1.8V VIO
d) Power Supply Jumper (J1) Position 2-3: VBAT supply (typical 3.1~3.3V) from uSD connector
e) BT Disable Jumper (J11) Not Installed: Bluetooth Core enabled
f) Power LED (LED1) is illuminated (Green)
g) uSD Connector (Push-Push Ejection Style)
h) NXP i.MX RT1060 EVK
i) Power/Debug/Control Connection via micro-USB

Make sure the green LED1 is ON which confirms the correct connection. Also make sure blue LED2
is OFF (1.8V VIO mode). When blue LED2 is on then 3.3V VIO override mode is enabled. NOTE:
The i.MX RT series can support the SDIO bus interface (i.e. 1DX, 1LV, 1MW, 1ZM) but not the PCle
interface (i.e. 1CX, 1XA and 1YM).

NOTE: Although not pictured here, Murata stronqly recommends securing the uSD-M.2 Adapter to
NXP i.MX RT10xx platform with tape. Refer to Section 3.7 for more details.
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4.1.2 WLAN and Bluetooth connections for i.MX RT

Figure 19 shows the additional wiring required to bring up the WLAN and Bluetooth. These wires
come with the uSD-M.2 Adapter kit as shown in the Table 2. In this configuration, the WLAN/BT
control signals are not connected. For the control signal connections, please refer to Section 4.1.3.

Figure 19: i.MX RT1060 EVK + uSD-M.2 + 1DX M.2 EVB (WLAN + Bluetooth)
;/q
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NOTE: BT-UART TX/RX/CTS/RTS are the required minimum to support BT-UART H4 signaling. The
TX/RX and CTS/RTS are “crossed”: TX->RX; RX->TX; CTS->RTS; RTS->CTS. The CTS/RTS signal
interconnect is different from i.MX 6/7/8 which is straight-through and not crossed.

The i.MX RT1060 EVK’s J22/J23 and uSD-M.2 Adapter’s J9/J8 headers have identical pinout to
simplify the interconnect. Other i.MX RT10xx EVK’s have same header pinout — albeit the jumper
header number may differ. In Figure 19, WL_REG_ON, BT_REG_ON, and WL_HOST_WAKE are
not connected to i.MX RT. Refer to Sections 4.1.2.1 and 4.1.2.2 for close-up views.

4.1.2.1 WLAN and Bluetooth Close-Up #1

Table 12 shows the UART TX/RX signal connections in between these jumpers used for the
communication between the uSD-M.2 Adapter and the NXP i.MX RT1060 EVK. Figure 20 shows a
close-up picture of wired connection between J22 and J9. Note the following highlighted areas:

a) Power LED (LED1) is illuminated (Green)
b) BT Disable Jumper (J11): Not Installed (Bluetooth core enabled)

Table 12: Bluetooth UART TX/RX Signal Interconnect

. uSD-M.2 Adapter . . i.MX RT
Signal Name Header/Pin i.MX RT EVK Pin EVK Signal

BT_UART_TXD_HOST J9/Pin 1 J22 /1 LPUART3_RX

BT_UART_RXD_HOST J9/Pin 2 J22/2 LPUART3_TX

Figure|20: i.MX RT1060 EVK + uSD-M.2 + 1DX M.2 EVB (WLAN + BT): Close-Up #1

FPIOdMSZS],

SZIES¥IZEY)
brazg /
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4.1.2.2 WLAN and Bluetooth Close-Up #2

Table 13 shows the UART CTS/RTS signal connections in between these jumpers used for the
communication between the uSD-M.2 Adapter and the NXP i.MX RT1060 EVK. Figure 21 shows a
close-up picture of wired connection between J23 and J8. Note the following highlighted areas:

a) J13 Jumper:
Position 1-2: HOST VIO 3.3V for rev B1 adapter
b) J12 Jumper:

e Forrev A adapter: J12 disconnected for 1.8V VIO

e Forrev B1 adapter: J12 in 1-2 pos for 1.8V, and J13 in 1-2 pos for 3.3V VIO
c) Power Supply Jumper (J1)
Position 2-3: VBAT supply (typical 3.1~3.3V) from uSD connector

Table 13: Bluetooth UART CTS/RTS Signal Interconnect

. uSD-M.2 Adapter . . i.MX RT
Signal Name Header/Pin i.MX RT EVK Pin EVK Signal

BT_UART_RTS_HOST J8/Pin 3 J23/3 LPUART3_CTS_B

BT UART_CTS_HOST J8 / Pin 4 J23 /4 LPUART3_RTS_B

Figure 21: i.MX RT1060 EVK + uSD-M.2 + 1DX M.2 EVB (WLAN, BT): Close-Up #2
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4.1.3 WLAN, Bluetooth, and WLAN/Bluetooth Control connections for i.MX RT

Figure 22 illustrates the configuration for the WLAN, Bluetooth, and WLAN/Bluetooth control
connections.

Figure 22: i.MX RT1060 EVK + uSD-M.2 + 1DX M.2 EVB (WLAN, BT, WLAN/BT CTRL)
F —

NOTE: In the configuration pictured, WL_REG_ON, BT_REG_ON, and WL_HOST_WAKE signals
are connected to i.MX RT via J22/J9 Arduino connection, while the rest of the connections are same
as mentioned in Section 4.1.2. Refer to Section 4.1.3.1 for close-up view.

4.1.3.1 WLAN, Bluetooth, and WLAN/BT Control Close-up

Table 14: Overall BT UART and WLAN/BT Control Signals lists all signals (via Arduino header) on
i.MX RT 1060 EVK with Murata uSD-M.2 Adapter interconnect.

Please refer to Figure 23 for a close-up on jumper wires between J22 and J9 headers. This set up is
useful for the WLAN, Bluetooth, and the WLAN/BT control signals communication. The connection
between the jumpers J23 and J8 remain same as described in Section 4.1.2.2. Note the following
highlighted areas:

a) Power LED (LED1) is illuminated (Green)
b) BT Disable Jumper (J11): Not Installed (Bluetooth core enabled)
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Table 14: Overall BT UART and WLAN/BT Control Signals

. uSD-M.2 Adapter . . i.MX RT
Signal Name Header/Pin i.MX RT EVK Pin EVK Signal

BT_UART_TXD_HOST J9 / Pin 1 J22 /1 LPUART3_RX
BT_UART_RXD_HOST J9 / Pin 2 J22/2 LPUART3_TX
WL_REG_ON_HOST J9 / Pin 3 J22/3 GPIO1_I011
BT_REG_ON_HOST J9 / Pin 4 J22/4 GPIO1_1024

WL_HOST _WAKE_HOST J9/Pin 5 J23/5 GPIO1_I009
BT_UART_RTS_HOST J8 / Pin 3 J23/3 LPUART3_CTS B
BT_UART_CTS_HOST J8 / Pin 4 J23/4 LPUART3_RTS_B

Figure 23: i.MX RT1060 EVK + uSD-M.2 + 1DX M.2 EVB (WLAN, BT, WLAN/BT CTRL): Close-Up

FISE 5.
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4.1.4 Power Options

Apart from the default power option of microSD connection where the Wi-Fi/BT EVK (Murata uSD-
M.2 Adapter + Embedded Artists’ Wi-Fi/BT M.2 EVB) pulls power from the SDIO connection, there
are other options described here.

4.1.4.1 Arduino 5V Power Option

Figure 24 illustrates the option of supplying 5V power to the uSD-M.2 Adapter using the Arduino
header. Note that microSD power is disconnected (J1 is in 1-2 position). U1 regulator on Adapter
steps down 5V supply to 3.3V VBAT. Refer to Table 15 for the pin descriptions. Regarding the
highlighted areas on Figure 24:

a) J13 Jumper:
Position 1-2: HOST VIO 3.3V for rev B1 adapter
b) J12 Jumper:
e Forrev A adapter: J12 disconnected for 1.8V VIO
e Forrev B1 adapter: J12 in 1-2 pos for 1.8V, and J13 in 1-2 pos for 3.3V VIO
c) J1 =Power Supply Selector
Position 1-2: 5V or 3.3V VBAT supply from Arduino (J7)
d) Power LED (LED1) is illuminated (Green)

Table 15: Pin Description for Arduino Power Option

Signal Name uSD-M.2 Adapter Header/Pin i.MX RT EVK Pin i.MX RT EVK Signal

J7 /Pinb J25/5
GND J7 / Pin 6 J25/6 GND

Figure 24: uSD-M.2 Adapter Arduino 5V Power Option
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4.1.4.2 USB 5V Power Option

Figure 25 shows the option of powering up the uSD-M.2 Adapter board directly by connecting the 5V
power supply to the USB port (J2) in the adapter board. Optional USB 5V power supply. microSD
VBAT is disconnected. U1 regulator on Adapter steps down 5V supply to 3.3V VBAT. Note the
following highlighted areas:

a) J13 Jumper:
Position 1-2: HOST VIO 3.3V for rev B1 adapter
b) J12 Jumper:
e Forrev A adapter, J12 disconnected for 1.8V VIO
e Forrev B1 adapter, J12 in 1-2 pos for 1.8V and J13 in 1-2 pos for 3.3V VIO
c) J2 = Optional 5V USB Power Supply via Micro-AB USB Connector
d) U5 Regulator (on Adapter) to provide optional 1.8V VIO to M.2 Interface.
e) J1 =Power Supply Selector
Position 1-2: 5V/3.3V VBAT supply from USB
f) Power LED (LED1) is illuminated (Green)

Figure 25: uSD-M.2 Adapter USB 5V Power Option
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4.1.4.3 3.3V VDDIO Override Option

Figure 26 shows how to set up the adapter in 3.3V mode or 1.8V mode. For the rev A adapter to be
in 3.3V override mode, insert jumper J12. For rev B1 adapter to be in 3.3V mode, install J12 in 2-3
position. For Type 1DX, and 1MW M.2 EVB’s, the user can elect to configure VIO for 3.3V. However,
the software needs to be modified on i.MX RT platform. NOTE: the default HW/SW configuration is
1.8V VIO (adheres to M.2 specification for WLAN-SDIO VIO). Note the following highlighted areas:

a) J13 Jumper:
Position 1-2: HOST VIO 3.3V for rev B1 adapter

b) J12 = VDDIO Override:
e Forrev A adapter, Short J12 for 3.3V VDDIO
e Forrev B1 adapter, install J12 in 2-3 pos and J13 in 1-2 pos for 3.3V VDDIO

c) LED2 = 3.3V VDDIO Override Indicator (Blue)

d) Power Supply Jumper (J1)
Position 2-3: VBAT supply (typical 3.1~3.3V) from uSD connector

e) Power LED (LED1) is illuminated (Green)

Figure 26: uSD-M.2 Adapter 3.3V VDDIO Override Option
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4.1.5 Bluetooth Disable Option for WLAN-Only Mode

To optimize power consumption for WLAN-only operation, it is best for users to install J11 jumper or
to drive BT_REG_ON signal low (using Arduino cable connection). If Bluetooth core is powered
without proper initialization, then additional current is drawn needlessly. Figure 27 shows the adapter

with a jumper installed on J11. Note the following highlighted areas:

a) J11 = Optional BT Disable Jumper for WLAN-Only Mode: installed which drives BT_REG_ON

signal low, thereby disabling Bluetooth core.

Figure 27: uSD-M.2 Adapter Bluetooth Disable Option
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5 Connecting Murata Wi-Fi/BT Solution on i.MX 6 Platforms

5.1 uSD-M.2 Adapter on i.MX 6 Platforms

The Murata’s uSD-M.2 adapter is specifically designed to interconnect easily with the NXP i.MX 6
platforms. Table 16 lists the supported NXP i.MX 6 reference platforms indicating VIO options, and
links to interconnect details. Only i.MX 6UL/6ULL EVK’s provide 1.8V VIO over WLAN-SDIO, thereby
not limiting module interconnect due to VIO incompatibility. For more information on a given NXP
i.MX 6 platforms click on the hyperlink and it will navigate you to the relevant landing page. Note that
without 1.8V VIO option, module support is limited (i.e. 1ZM, 1YM-SDIO, 1LV are not supported).

Table 16: NXP i.MX EVK and Murata uSD-M.2 Adapter Interconnect

NXP i.MX 6 1 8V
Platform

Previous interconnect issues on i.MX 6Q/DL SDB were
1.MX 6QP SDB uSD-M.2 Adapter corrected on this i.MX EVK.

i.MX 6Q/DL SDB uSD-M.2 Adapter No Please refer to Section 5.2.2.1 for rework instructions.

Rework recommended to connect optional WL_HOST_WAKE.

L.MX 6SX SDB uSD-M.2 Adapter No Refer to Section 5.2.1.1 for rework instructions.

i.MX 6UL EVK
i.MX 6ULL EVK

Rework recommended to connect optional WL_HOST_WAKE.
Please reference Section 5.2.3.1 for rework instructions.

uSD-M.2 Adapter Yes

Below are the pictures of all the supported NXP i.MX 6 platforms. For details on interconnect, signals,
and rework, refer to Section 5.2.

i.MX 6SX SDB
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https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/sabre-board-for-smart-devices-based-on-the-i-mx-6quadplus-applications-processors:RD-IMX6QP-SABRE
https://wireless.murata.com/uSD-M2
http://www.nxp.com/products/software-and-tools/hardware-development-tools/sabre-development-system/sabre-board-for-smart-devices-based-on-the-i.mx-6quad-applications-processors:RD-IMX6Q-SABRE
https://wireless.murata.com/uSD-M2
http://www.nxp.com/products/software-and-tools/hardware-development-tools/sabre-development-system/sabre-board-for-smart-devices-based-on-the-i.mx-6solox-applications-processors:RD-IMX6SX-SABRE
https://wireless.murata.com/uSD-M2
http://www.nxp.com/products/microcontrollers-and-processors/arm-processors/i.mx-applications-processors/i.mx-6-processors/i.mx6qp/i.mx6ultralite-evaluation-kit:MCIMX6UL-EVK
http://www.nxp.com/products/microcontrollers-and-processors/arm-processors/i.mx-applications-processors/i.mx-6-processors/i.mx6qp/evaluation-kit-for-the-i.mx-6ull-applications-processor:MCIMX6ULL-EVK?
https://wireless.murata.com/uSD-M2

i.MX 6Quad SDB

The i.MX6 EVK/Murata uSD-M.2 Adapter interconnect consists of the WLAN-SDIO connection via
microSD connector, and all additional signals via the 20-pin FFC ribbon cable. Table 17 lists all the
Bluetooth UART, optional BT PCM, and WLAN/BT control signals used for the communication
between the i.MX 6 platform and the M.2 module via the 20 pin FFC.

Table 17: i.MX 6 Interconnect via J6 (Flat/Flex Cable - FFC)

L I A ) T S

n WL_REG_ON_HOST I 1.8~3.3 Enables/Disables WLAN core: Active High

BER WL HOST WAKE HOST ~ O 1.8~33  WLAN Host Wake: Active Low (OOB IRQ)

B WL DEV_WAKE_HOST | 1.8~3.3 WLAN Device Wake

BT REG_ON HOST I 1.8~3.3 Enables/Disables Bluetooth Core: Active High
7 BT_HOST WAKE_OD_M2 O 1.8~3.3 Bluetooth Host Wake: Active Low

| 8,20 e\ NA  NA Ground

BT_PCM_CLK_M2 I/0 1.8~3.3 Bluetooth PCM Clock

BT _PCM_SYNC_M2 I/0 1.8~3.3 Bluetooth PCM Sync

BT_PCM_OUT_M2 O 1.8~3.3 Bluetooth PCM Output

BT_PCM_IN_M2 I 1.8~3.3 Bluetooth PCM Input

BT_DEV_WAKE_HOST I 1.8~3.3 Bluetooth Device Wake

m 3V3 N/A 3.3 Alternative VBAT supply for Adapter

BT _UART_RXD_HOST I 1.8~3.3 Bluetooth UART Receive

v BT _UART_CTS_HOST I 1.8~3.3 Bluetooth UART Clear-To-Send

BT _UART_TXD_HOST O 1.8~3.3 Bluetooth UART Transmit

BT_UART_RTS_HOST O 1.8~3.3 Bluetooth UART Request-To-Send
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5.2 NXP i.MX 6 Platform Interconnect Details
5.2.1 Connecting to i.MX 6SX SDB (3.3V WLAN-SDIO VIO Override)

Figure 28 illustrates how to connect Murata’s uSD-M.2 Adapter with Embedded Artists” Wi-Fi/BT M.2
EVB to NXP’s i.MX 6SX SDB. Note that the i.MX 6SX SDB WLAN-SDIO VIO is fixed at 3.3V. As such
only modules/M.2 EVB's supporting 3.3V VIO will work (i.e. 1DX, 1TMW). By referencing NXP’s
schematic (SPF-27962.pdf) and Table 18, without any hardware modifications:

WL_REG_ON (enables WLAN core) is driven by uSD-M2 Adapter’s power-on-reset circuitry.
BT_REG_ON (enables BT core) is driven by i.MX 6SX NAND_DATAOQ6 signal.

BT-UART signals are connected to i.MX 6SX UARTS.

WL_HOST_WAKE and BT_HOST_WAKE signals are not connected.

Regarding recommended rework to this platform, Murata recommends connecting the
WL_HOST_WAKE signal by populating R328 with a zero Ohm resistor (or solder blob). This signal is
required for OOB IRQ signaling when SDIO in-band interrupts are not desirable. Refer to Section
5.2.1.1 for details.

NOTE: Although not pictured here, Murata strongly recommends securing the uSD-M.2 Adapter to
NXP i.MX 6SoloX SDB with tape. Refer to Section 3.7 for more details.

Figure 28: i.MX 6SX SDB + uSD-M.2 Adapter + 1MW M.2 EVB

i.MX 6SX SDB

PCB Trace
_ uSD-M.2 Adapter  Antenna

UFL Connector

SD card
on J4

oooua0oo
og110000
k3

) Flat Flex Cable
Type 1MW M.2 EVB
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Table 18: i.MX 6SX SDB Interconnect with Murata uSD-M.2 Adapter

i.MX 6SX SDB
(MCIMX6SX
SDB) Signal

ENET1_RX_CLK

NXP i.MX 6SX
MUX Selection

MX6SX_PAD_ENET1_R
X_CLK_GPIO2_I0_4

MX6SX_PAD_ENET1_R

Wi-Fi/BT M.2
EVB Signal

WL_REG_ON

Takes WLAN core in and out of reset. Populate
R327 on i.MX 6SX platform. Ensure R328 is
removed.

NOTE: WL _HOST_WAKE connection is preferred
option in this configuration. Adapter drives
WL_REG_ON with power-on-reset circuitry.
Recommendation: Do Not Connect.

Optional signal used for OOB IRQ: out-of-band
WLAN interrupt. Populate R328 on i.MX 6SX

2 ENETI_RXCLK  y'cik gpioz2 10 4  WLHOST_WAKE ) tform. Ensure R327 is removed.
Recommendation: Connect.
Takes Bluetooth core in and out of reset.
MX6SX_PAD_NAND_DA In default configuration, this signal is connected.
& | WARLISIE ) S eEea o) g | BlAEe e The i.MX 6SX Signal overrides the Adapter’s
power-on-reset circuitry.
Optional signal used for Bluetooth power
optimization. Module drives this signal to take host
¢ e NE BT_HOET e MPU out of sleep mode. This is not connected in
default connection.
Optional signal used for Bluetooth power
13 P61 N/C BT DEV WAKE optimization. Host drives this signal tq tgke
— — Bluetooth core out of sleep mode. This is not
connected in default configuration.
MX6SX PAD_KEY_RO
16 KEY_ROWS3 W3__UART5 RX BT _UART_TXD
MX6SX PAD_KEY_COL
17 KEY_COL3 3 UART5_TX BT _UART_RXD
MX6SX PAD_KEY_COL . .
18 KEY_COL2 2 UART5_RTS_B BT _UART_RTS Straight-thru connection on RTS.
19 KEY _ROW2 MX6SX_PAD_KEY RO g1 yART CTS  Straight-thru connection on CTS,

W2_ UARTS5 _CTS_B

5.2.1.1 i.MX 6SX SDB: WL_HOST_WAKE Detailed Rework Instructions

To further clarify necessary rework, there are two layout images included. Figure 29 shows zoomed-
in section of NXP’s layout file (LAY-27962_C.brd) where J19 Ribbon Cable Connector is located on
i.MX 6SX SDB. It is easier to solder directly onto resistor pads (R328). Figure 30 shows rework done
on the i.MX 6SX SDB platform. Ensure that R327 is not populated (connects to WL_REG_ON signal).
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Figure 29: R328 location on i.MX 6SX SDB Layout File (WL_HOST_WAKE connection)
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5.2.2 Connecting to i.MX 6Quad SDB (3.3V WLAN-SDIO VIO Override)

Figure 31 illustrates how to connect Murata’s uSD-M.2 Adapter with Embedded Artists’ Wi-Fi/BT M.2
EVB to NXP’s i.MX 6Quad SDB. Note that the i.MX 6Quad SDB WLAN-SDIO VIO is fixed at 3.3V. As
such only modules/M.2 EVB’s supporting 3.3V VIO will work (i.e. 1DX, TMW). Without modification,
the Wi-Fi/BT M.2 EVB (with Adapter) will be inverted. One workaround is using taller standoffs for the
i.MX 6Quad SDB and flip main board upside down as pictured.

The NXP i.MX 6Quad SDB requires rework to connect the BT-UART and WLAN/BT control signals
necessary for Murata module to operate correctly. Page 15 of the NXP _schematic (SPF-
27516_C6.pdf) correctly captures the necessary rework to be done. Repeated here:

NOTE: To use J13, populate resistors R209 - R213 and depopulate the SPI NOR FLASH U14.
Resistors R214 and R215 should not be populated because both UART outputs (TXDs) have been
crossed together and both UART inputs (RXDs) have been crossed together. To make the UART
work correctly, solder a jumper wire from R215 pad 1 to R214 pad 2 and from R215 pad 2 to R214
pad 1.

Table 19 summarizes the ribbon cable connections, mapping the i.MX 6Quad SDB signals (Refer to
the NXP Schematic / SPF-27516_C6.pdf) to the Wi-Fi/BT M.2 EVB signals. It also includes the
necessary MUX selection on the NXP i.MX 6Quad SDB Platform.

NOTE: Although not pictured here, Murata stronqly recommends securing the uSD-M.2 Adapter to
NXP i.MX 6Quad SDB with tape. Refer to Section 3.7 for more details.

Figure 31: i.MX 6Quad SDB + uSD-M.2 Adapter + 1MW M.2 EVB
SD card on J507

e I e O NN S S T SR N T

uSD to SD adapter on J500
along with FFC cable used
for the connection.

i.MX 6Q SDB (inverted) => makes
Wi-Fi/BT easily accessible
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13

16

17

18

19

Table 19: i.MX 6Quad SDB Interconnect with Murata uSD-M.2 Adapter

i.MX 6Quad | NXP i.MX 6Quad Wi-Fi/BT M.2
SDB MUX Selection EVB Signal

(MCIMX6Q-
SDB) Signal

Takes WLAN core in and out

NI IROU of reset. R586 must be
CSPI1_MOSI/  MX6QDL_PAD_KEY_ROWO__GPIO4_IO07 WL_REG_ON S "
SPINOR MOSI populated in default position.

- (Option A).
e et
CSPI1_CLK/ MX6QDL_PAD_KEY_COLO__GPIO4_I006 WL_HOST_WAKE p pL

— R590 must be populated in

SPINOR_CLK " .

- default position (Option A).

Takes Bluetooth core in and

KEY_ROWS®6 MX6QDL_PAD_GPIO_2 KEY_ROWS6 BT _REG_ON out of reset. NOTE: GPIO

(1,2).
Optional signal used for
Bluetooth power

TP29 N/C BT_HOST_WAKE optimization. Module drives
this signal to take host MPU
out of sleep mode.
Optional signal used for
Bluetooth power

TP30 N/C BT _DEV_WAKE optimization. Host drives this
signal to take Bluetooth core
out of sleep mode.
NOTE: special rework

KEY_COL1/ required to connect UART5
CSPI1_MISO/ MX6QDL_PAD_KEY_COL1__UART5_TX DATA BT_UART_RXD TX to Murata BT RX. Also,
SPINOR_MISO R583 must be populated in

default position (Option A).

KEY ROWA4  MX6QDL_PAD_KEY ROWA UART5_ CTS B BT UART CTs  Straight-thru connection on

CTS.

NOTE: special rework
KEY_ROW1/ required to connect UART5
CSPI1_CS0/ MX6QDL_PAD_KEY_ROW1__UART5 RX_DATA BT_UART_TXD RX to Murata BT TX. Also,
SPINOR_CSO0 R584 must be populated in

default position (Option A).

Straight-thru connection on

KEY_COL4 MX6QDL_PAD_KEY_COL4__ UART5_RTS_B BT_UART_RTS RTS

5.2.2.1 i.MX 6Quad SDB: Detailed Rework Instructions

1) Remove U14 (SPI NOR Flash) pictured in the layout Figure 32. U14 is framed by blue box. It
is to the bottom right of i.MX 6 MPU.

2) Note orientation of J13 Connector (Pin #1 on bottom left) in Figure 33.
Populate resistors R209 (Pin #6/KEY_ROWG6/BT_REG_ON: blue),

R210 (Pin #17/KEY_ROW4/BT_UART_CTS: orange) and
R211 (Pin #19/KEY_COL4/BT_UART _RTS: green).
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3) Referring to Figure 34, populate resistors R212 (Pin#1/KEY_ROWO/WL_REG_ON: blue) and
R213 (Pin#2/KEY_COLO/WL_HOST_WAKE: orange). Now we must swap the TX/RX lines so
‘MPU TX <-> BT RX” and “MPU RX <-> BT TX". R214/Pad#1 connects to R215/Pad#2; and
R214/Pad#2 connects to R215/Pad#1. One connection can be crossed by placing resistor on
60-degree angle (approx.) and the other connection made with blue-wire (yellow) as shown.
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Figure 34: i.MX 6QuadSDB - WL_REG_ON/WL_HOST WAKE/BT_UART_TX/BT_UART_RX

5.2.3 Connecting to iMX 6UL EVK or i.MX 6ULL EVK (1.8V WLAN-SDIO VIO)

Figure 35 illustrates how to connect Murata’s uSD-M.2 Adapter with Embedded Artists’ Wi-Fi/BT M.2
EVB to NXP’s i.MX 6UL(L) EVK. Note that the i.MX 6UL(L) EVK WLAN-SDIO VIO can be configured
for either 1.8V (preferred) or 3.3V. As such all WLAN-SDIO Wi-Fi/BT M.2 EVB'’s are supported. By
referencing NXP’s schematic (SPF-28616_C2.pdf) and Table 20, without any hardware
modifications:

WL_REG_ON (enables WLAN core) is driven by i.MX 6UL(L) SNVS_TAMPER1 signal.
BT_REG_ON (enables BT core) is driven by i.MX 6UL(L) BT_nPWD signal.

BT-UART signals are connected to i.MX 6UL(L) UART2.

WL_HOST_WAKE and BT_HOST_WAKE signals are not connected.

Regarding recommended rework to this platform, Murata recommends connecting the
WL_HOST_WAKE signal by removing R1633 and populating R1704 with a zero Ohm resistor (or
solder blob). This signal is required for OOB IRQ signaling when SDIO in-band interrupts are not
desirable. Refer to Section 5.2.3.1 for details.

NOTE: Although not pictured here, Murata strongly recommends securing the uSD-M.2 Adapter to
NXP i.MX 6UL(L) EVK with tape. Refer to Section 3.7 for more details.
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Figure 35: i.MX 6UL(L) EVK + uSD-M.2 + 1LV M.2 EVB

uSD to SD adapter

on J1802 along with
FFC cable used for
the connection.

5V Power
Supply

Brasbe IR s sbaffpassrabin

Table 20: Adapter Board Ribbon Cable Connections on i.MX 6UL EVK (Rev C2)

i.MX 6UL(L) NXP i.MX 6UL(L) Wi-Fi/BT M.2 NOTES
EVK Signal MUX Selection EVB Signal
1 S'IFIYIZ?I_S&%TEER” '}”i%uébpsé%aNVS—TAMPER WL_REG_ON Takes WLAN core in and out of reset.

Optional signal used for OOB IRQ: out-of-
band interrupt. On i.MX 6UL, remove
R1633 and populate R1704 (disconnects
ENET2/U1601).

ENET2_RXER/ MX6UL_PAD_ENET2 RX_ER_

ECSPI4_SSO0 GPIOZ_ 1015 WL_HOST_WAKE

Takes Bluetooth core in and out of reset.
6 BT_nPWD N/A BT_REG_ON BT_nPWD is generated by U2101 using
SHIFT_SDI/SHCP/STCP signals.

ENET2_TXEN/ MX6UL_PAD_ENET2 TX_EN_ Optional signal used for Bluetooth power

7 ECSPI4 MOSI GPIO? 1013 BT _HOST WAKE optimization. Module drives this signal to
- - - take host MPU out of sleep mode.
ENET2_TXD1/ MX6UL_PAD ENET2 TX DAT Optional signal used for Bluetooth power
13 ECsSPi SCLK  A1_GPIO2 1013 BT_DEV_WAKE  htimization.
16 UART2 TXD UDISIUIL [P0 A2 X PR | e o =0m)

A__UART2_DCE_TX

MX6UL_PAD_UART2_CTS B_
_UART2_DCE_CTS

MX6UL_PAD_UART2_RX_DA
TA__UART2 DCE_RX

MX6UL_PAD_UART2_RTS B_
_UART2_DCE_RTS

17 UART2_CTS_ BB BT _UART_CTS Straight-thru connection on CTS.

18 UART2_RXD BT_UART_TXD

19 UART2_RTS_ BB BT_UART_RTS Straight-thru connection on RTS.
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5.2.3.1 i.MX 6UL EVK: Detailed Rework Instructions

The only (optional) rework on the i.MX 6UL EVK is to connect WL_HOST_WAKE. To connect out-of-
band interrupt signal; disconnect ENET2_RX_ ER from U1601 (default is Ethernet connection) and
connect to WL_HOST_WAKE instead. These resistor pads are located on the top of the i.MX6UL
EVK next to the SD card connector (P1701). The easiest approach is to remove the Zero Ohm
resistor from R1633 location and move to R1704 location as shown below in Figure 36.

Figure 36: Rework for the i.MX 6UL EVK

Remove R1633 Populate R1704

6 Connecting Murata Wi-Fi/BT Solution on i.MX 8 Platforms

There are three different connectivity options for Murata modules on NXP i.MX 8 EVK’s:

e Module down: i.MX 8M Mini/Nano EVK with Type 1MW soldered down.

e Direct M.2 interconnect: NXP platform has M.2 connector onboard.

e uSD-M.2 Adapter interconnect: NXP i.MX 8M Mini/Nano EVK’s with onboard eMMC
configured for booting Linux image, support WLAN-SDIO interconnect via microSD connector.
Additional cabling is used to connect BT-UART and WLAN/BT control signals.

6.1 Direct Wi-Fi/BT M.2 interface on i.MX 8 Platforms
Three different NXP i.MX 8 platforms support direct M.2 interconnect:

e NXP i.MX 8QXP MEK: WLAN-PCle and BT-UART interfaces supported.
e NXP i.MX 8M Quad EVK: WLAN-PCle and BT-UART interfaces supported.
e NXP i.MX 8M Mini EVK’s: WLAN-PCle interface supported (BT-UART not connected).
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6.1.1 Connecting Wi-Fi/BT on i.MX 8MQuad EVK

The user can configure for either the onboard Type 1CX module or use the M.2 connector. As shown
in Figure 37, the i.MX 8MQuad EVK provides a secondary Wi-Fi/BT solution on the underside via a
M.2 connector. Currently the only supported M.2 EVB'’s are Type 1CX, 1XA, and 1YM. Refer to NXP
MCIMX8M-EVKB schematic SPF-38820_A1.pdf (page 17) for details on the interconnect. No rework
is required to interface to the Embedded Artists’ Wi-Fi/BT M.2 EVB'’s (WLAN-PCle/BT-UART).

Figure 37: i.MX 8MQuad EVK with Type 1CX (bottom view)

6.1.2 Connecting Wi-Fi/BT on i.MX 8M Mini/Nano EVK’s

Both 8M Mini EVK’s (8MMINILPD4-EVK and 8MMINID4-EVK) have a WLAN-PCle M.2 connector on
the baseboard — with no connection for Bluetooth-UART. See Figure 39 for upside-down EVK view
showing M.2 connector (current supported M.2 EVB’s are Type 1CX,1XA, and 1YM). Refer to NXP
EVK schematics (SPF-31407_C2.pdf and SPF-31407_C3.pdf) for more details on interconnect.

Figure 38: i.MX 8M Mini/Nano EVK with Type 1CX (bottom view)
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6.2 uSD-M.2 Adapter on i.MX 8M Mini/Nano EVK

There are two configurations for adding uSD-M.2 Adapter interconnect to i.MX 8M Mini/Nano EVK:
WLAN/Bluetooth (Figure 40) and WLAN (Figure 39). The WLAN configuration is quite simple: just
insert inverted uSD-M.2 Adapter with Wi-Fi/M.2 EVB attached into microSD slot. The WLAN/BT
configuration requires additional jumper cables for Bluetooth-UART and WLAN/BT control signals.

Figure 39: i.MX 8M Mini/Nano EVK with uSD-M.2 Adapter (WLAN Only)
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The only i.MX 8M Mini/Nano EVK’s supported have eMMC onboard: SMMINILPD4-EVK and
8MNANOD4-EVK. For Bluetooth-UART and additional WLAN/BT control (WL_REG_ON,
BT_REG_ON, WL_HOST_WAKE) signals interconnect, there are additional 6~7” F/F Jumper cables
(with optional offsets) that are needed as referenced below. However, customers only needing
WLAN-SDIO connectivity can insert uSD-M.2 Adapter (with Wi-Fi/BT M.2). For full Wi-Fi/BT
configuration (Bluetooth-UART and WLAN/BT control lines), connect seven (7) jumper wires from the
uSD-M.2 adapter to the i.MX 8M Mini/Nano EVK per Table 21. Refer to Figure 41, Figure 42, Figure
43, and Figure 44 for additional details: colored wires are shown in these figures so users may more
easily follow along. Note there is a clearance issue when attaching “normal” jumper wires. Murata
recommends two different approaches:

a. Use low-profile jumper wires (like Digi-Key part number 1988-1178-ND) which can be
bent at right-angles — see Figure 45, and Figure 46. The connectors on uSD-M.2
Adapter need to be bent at 45° angle so that there is no interference with default NXP
i.MX standoffs.

R:

b. Use “normal” jumper wires (like Digi-Key part number 1568-1513-ND) with additional
standoffs (like Digi-Key part number RPC3570-ND). Referring to Figure 47, the
additional standoffs (which screw into existing NXP i.MX EVK standoffs) add necessary
height to platform so there is no interference with jumper wire connectors.

For WLAN-only, no jumper cables need to be connected. For customers only needing to evaluate
Wi-Fi (Figure 40), this provides a faster interconnect option. There is a Power-On-Reset (POR) circuit
(on uSD-M.2 Adapter) for driving WL_REG_ON high — signal which enables WLAN core, thereby only
requiring host interface to drive the WLAN-SDIO interface (SDIO in-band interrupts only).

NOTE: Although not pictured here, Murata stronqly recommends securing the uSD-M.2 Adapter to
NXP i.MX 8M Mini/Nano EVK’s with tape. Refer to Section 3.7 for more details.

Table 21: Adapter Board Connections on i.MX 8M Mini/Nano EVK

Sianal Name uSD-M.2 Adapter i.MX 8M Mini/Nano i.MX 8M Mini/Nano
9 Header/Pin EVK J1003 Pin EVK Signal

BT_UART_TX J9 / Pin 1 UART3_RXD
BT_UART_RX J9 / Pin 2 8 UART3_TXD
WL_REG_ON J9/ Pin 3 19 ECSPI2_MOSI
BT_REG_ON J9 / Pin 4 21 ECSPI2_MISO
WL_HOST_WAKE J9/Pin 5 23 ECSPI2_SCLK
BT_UART_RTS J8 / Pin 3 11 UART3_RTS
BT_UART_CTS J8 / Pin 4 7 UART3_CTS
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Figure 41: Cable connections on i.MX 8M Mini/Nano EVK (Even Number Connector View)
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Figure 43: Cable connections on uSD-M.2 Adapter (J9 Header)

Figure 44: Cable connections on uSD-M.2 Adapter (J8 Header)
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Figure 45: Low-Profile Jumper Wires (Digi-Key part number 1988-1178-ND)
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Figure 47: Additional Hex Standoff (Digi-Key part number RPC3570-ND)
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7 Type 1YM M.2 EVB WLAN/Bluetooth Bus Interface Configuration

The Type 1YM module supports more than one interface configuration. The Embedded Artists’ Wi-
Fi/BT M.2 EVB (EAR00370) is default configured (via resistor strapping options) for WLAN-PCle/BT-
UART. However, the following configuration options should be considered:

e WLAN-PCIle/BT-UART (1YM): default configuration. This mode is used when plugging the M.2
EVB directly into NXP M.2 connector. Supports both 1.8V and 3.3V VIO.

e WLAN-SDIO/BT-UART (1YM-SDIO): see Figure 50 for resistor strapping option — two 50K
Ohm resistors need to be added (to right of default one). Supports only 1.8V VIO.

e WLAN-SDIO/BT-SDIO (1YM-SDIO*): this configuration is intended for evaluation only. See
Figure 49 for resistor strapping option — one 50K Ohm resistor needs to be added (to right of
default one). Supports only 1.8V VIO.

Regarding the actual configuration of the Embedded Artists Type 1YM M.2 Module (EVB), the
customer needs to perform some minor rework to modify the resistor strapping options — if not going
with WLAN-PCle/BT-UART default. The necessary rework (addition of 50K Ohm 0201 resistors) is
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easily illustrated in Figure 48 which shows both relevant schematic capture and configuration-
strapping table. The “CONFIG HOST” resistors are (in order left to right as pictured):

CONFIG_HOST3

CONFIG_HOST?2 (default resistor already installed for WLAN-PCle/BT-UART)
CONFIG_HOST1 (install this resistor only for WLAN-SDIO/BT-SDIO option)
CONFIG_HOSTO (install this resistor in addition to #1 for WLAN-SDIO/BT-UART option)

Figure 48: Type 1YM M.2 EVB Configuration Strapping Options

CONFIG_HOST[2:0] | WLAN Bluetooth
R37 000 SDIO UART
B ULB0K 001 SDIO SDIO
i R1E . 010 PCle USB 2.0
HljéEDK 011 FCle UART Default
MH&SILE,%’_' 100 USB 3.0/2.0 UART
R0 . 101 USB 2.0 USB 2.0
UL-50K 110 USB 3.0/2.0 USB 3.0/2.0
GRio 111 USB 3.0 USB 3.0

0 = strap resistor mounted
1 = strap resistor not mounted

Figure 49: Type 1YM M.2 Configured for WLAN-SDIO/BT-SDIO (1YM-SDIO*)
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Figure 50: Type 1YM M.2 Configured for WLAN-SDIO/BT-UART (1YM-SDIO)
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8 Appendix: HOST/M.2 VDDIO Voltage Settings (Rev B1 vs. Rev A)

Table 22 summarizes J13/J12 jumper settings for Rev B1 of the uSD-M.2 Adapter, indicating what
Host and M.2 VIO voltages are being configured. The default configuration for J13/J12 (Host/M.2
VI10) is setting both jumpers in 1-2 position. This configures the M.2 VIO for WLAN-SDIO (and
optional PCM) at 1.8 volts. The BT-UART and select WLAN-BT CTRL signals are level shifted from
Host 3.3V to M.2 1.8V as necessary to adhere to the M.2 specification.

The “3.3V Override” configuration is used when the Host MPU/MCU platform can only support 3.3V
VIO signaling on WLAN-SDIO interface. This override feature only works with M.2 EVB’s that
support 3.3V VIO signaling (currently 1DX and 1MW). The J13/J12 settings for this override mode are
1-2/2-3 respectively as shown in the block diagram.

Revision A of the uSD-M.2 Adapter does not support level shifting on BT-UART nor on select
WLAN/BT CTRL signals. The limitation with the Rev A adapter is that the Host and/or M.2 interface
may over-drive certain pins at 3.3V VIO which are configured for 1.8V input. This limitation has been
corrected with Revision B1. Note the Rev A of the uSD-M.2 Adapter “3.3V Override” configuration is
configured by connecting Jumper J12.

Figure 51 and Figure 52 shows comparison between jumper J12 setting in between rev A and rev
B1 adapter.
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Table 22: HOST/M.2 IO Voltage Levels Settings

UART/Ctrl All other
signal signals Notes and Explanation
voltage voltage

SDIO
VIO

Host 10 Voltage M.2 10 Voltage

Voltage levels to M.2 module
according to standard. 3..3V on

3.3V (J13in 1-2 pos) 1.8V (J12in 1-2 pos) 1.8V 3.3V 1.8V UART and main control signals,
but some direct M.2 signals have
1.8V voltage level.

"3.3V override mode". 3.3V on
SDIO and all GPIOs. Note that
all M.2 modules do not support
3.3V override mode.

3.3V (J13in1-2 pos) 3.3V (J12in 2-3 pos) 3.3V 3.3V 3.3V

Voltage levels to M.2 module
1.8V (J13in 2-3 pos) 1.8V (J12in 1-2 pos) 1.8V 1.8V 1.8V according to standard. Host
processor has 1.8V IO voltage.

Do not select. Not a valid

1.8V (J13in 2-3 pos) 3.3V (J12in 2-3 pos) combination

Figure 51: Rev A (left) and Rev B1 (right) Adapter configured for default 1.8V VIO
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Figure 52: Rev A (left) and Rev B1 (right) Adapter configured for default 3.3V VIO Override
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To configure 1.8V VIO (default) mode (blue LED2 is not illuminated):

e For Rev A uSD-M.2 Adapter: Jumper J12 is removed/open.
e For Rev B1 uSD-M.2 Adapter:

o Jumper J12 is installed in 1-2 position.

o Jumper J13 is installed in 1-2 position.

To configure 3.3V VIO Override mode (blue LED2 illuminated):

e For Rev A uSD-M.2 Adapter: Jumper J12 is installed/shorted.
e For Rev B1 uSD-M.2 Adapter:

o Jumper J12 is installed in 2-3 position.

o Jumper J13 is installed in 1-2 position.

For more specifics on rev A adapter circuit and layout refer to Figure 53: rev A uSD-M.2 Adapter
Schematic, Figure 54: rev A uSD-M.2 Adapter Layout (top), and Figure 55: rev A uSD-M.2
Adapter Layout (bottom).
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IC

rev A uSD-M.2 Adapter Schemat

Figure 53

micro SD Interface

Functional Block Diagram

M.2 Connector

uSD VDD
SDIO_CLK
SDIO_CMD
SDIO_DATA_0
SDIO_DATA 1
SDIO_DATA 2
SDIO_DATA 3

Pin Headers

Multiple signals

VDD33 (p1/2/72//4)
SDIOCLK (p9)
SDIOCMD (p11)
SDIODATAO (p13)
SDIODATA1 (p15)
SDIODATA2 (p17)
SDIODATA3 (p19)

Multiple signals

UL = UnLoaded = normally not mounted component.

Default jumper settings are indicated in the schematic.
However, always check jumper positions on actual boards
since there is no guarantee that all jumpers are in default place.

Rev A

Public release.

Rev PA1-PA5

Initial design.

Embedded
Ariists

(C) Embedded Artists AB

TITLE: uSD M.2 Adapter fixed 3U3 rev A

Document Number:

Date: 2019-02-12 ©@9:31:39 iwjm,mﬁ 1/2
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M.2 connections

3.3V power supply, 700mA
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Figure 54: rev A uSD-M.2 Adapter Layout (top)
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Figure 55: rev A uSD-M.2 Adapter Layout (bottom)
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