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1 General description

RW610FML is a low-power, high-performance certified Wi-Fi and Bluetooth combo module supporting IEEE
802.11a/b/g/n/ac/ax and Bluetooth Low Energy (LE) 6.3 protocols.

RW610FML provides a comprehensive set of peripheral interfaces, including GPIO, SDIO, UART, SPI, PCM,
I2C, I7S, PWM, ADC, DAC, USB, JTAG, SWD, LCD, DMIC, ACOMP, UTICK, USIM, WCI-2, and PTA, supported
via pin multiplexing. These interfaces enable flexible system design and support a wide range of consumer
applications.

2 Key features

RW610FML integrates processing, wireless connectivity, memory, peripheral interfaces, and antenna
functionality in a compact surface-mount module.

* NXP RW610 inside

* 260 MHz Arm Cortex-M33

» Supports IEEE 802.11a/b/g/n/ac/ax specification: Dual-band 2.4 GHz and 5 GHz Wi-Fi 6 SISO with 20 MHz
channels; up to MCS9 data rates

» Supports Bluetooth LE specification version 6.3

* Built-in 8 MB NOR flash

* FlexSPI external flash interface supports eXecute-In-Place (XIP) and on-the-fly firmware encryption/
decryption and authentication

» Supports GPIOs, SDIO, UART, SPI, PCM, I?C, I?S, PWM, ADC, DAC, USB, JTAG, SWD, LCD, DMIC,
ACOMP, UTICK, USIM, WCI-2, and PTA interfaces

* Onboard PCB antenna

* Normal operating temperature range: -40 °C to 85 °c!

» Storage temperature: -45 °C to +95 °C

* Dimensions: (25.5+ 0.2) mm % (18 £ 0.2) mm x (3.16 £ 0.2) mm

* Weight: 1.51 g (approx.)

* MSL: 3

» Surface mount type

3 Applications

RW610FML is designed for a range of connected consumer, industrial, and infrastructure applications.
Target applications

e Smart appliances

* Smart home

» Gateways/Hubs
Industrial automation

1 Products are designed for use in devices with a typical lifetime around 5 years.
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* Electric charging stations
* Medical/healthcare

4 Ordering information

The part number and associated ordering information are shown in Table 1.

Table 1. Ordering information

Part number Description

RW610FML/A2AIR F: Dual-band w/BT
ML: LGA

A2: Chip revision
A: Module revision
I: Industrial grade
R: Tape and reel

5 Block diagram

Figure 1 shows the block diagram of RW610FML and illustrates the major functional parts.
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Figure 1. RW610FML block diagram

6 Pin information

This section provides an overview of the module pin architecture and signal allocation.

6.1 Pin assignment

Figure 2 shows the top view of RW610FML pin assignment.
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Figure 2. Top view of RW610FML pin assignment
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6.2 Pin lists
Table 2 lists the pin description of RW610FML.

Table 2. Pin lists

Pin no |Pin name Reset state Pin type Description
1 GND - PWR Ground
2 VIN - PWR Power supply for the RW610FML
V=314V~3.6V
Provide sufficient current of at least 0.6 A
3 RESET_N - | Full Power-down (input) (active low)
0 = Full Power-down mode
1 = Normal mode
4 GPl1044 Input I/0 GPIO mode: General-purpose I/O 44
AO DAC_A: DAC channel A
Al ADCO0_2: ADCO channel 2
Al ACOMP2: ACOMP channel 2
(0] LCD SPI mode: output signal to reset the device
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Table 2. Pin lists...continued

Pin no |Pin name Reset state Pin type Description
I/0 Secure GPIO mode: SPIO0[12]
5 GPI1045 Input I/0 GPIO mode: General-purpose 1/0
| LCD SPI mode: LCD tearing effect input signal used to
synchronize MCU frame writing
Al ADCO0_3: ADCO channel 3
Al ACOMP3: ACOMP channel 3
Al EXT_VREF_ADCO0_DAC: ADCO or DAC external voltage
reference input
I/0 Secure GPIO mode: SPIO0[13]
6 GPI1046 Input I/0 GPIO mode: General-purpose I/0O 46
I/0 LCD SPI mode: LCD SPI interface data input/output
Al ADCO0_4: ADCO channel 4
Al ACOMP4: ACOMP channel 4
I/0 Secure GPIO mode: SPIO0[14]
7 GPI1047 Input I/0 GPIO mode: General-purpose I/0O 47
(0] LCD SPI mode: LCD SPI interface data/command output
Al ADCO0_5: ADCO channel 5
Al ACOMP5: ACOMP channel 5
I/0 Secure GPIO mode: SPIO0[15]
8 GP1048 Input I/0 GPIO mode: General-purpose I/0 48
O LCD SPI mode: LCD SPI interface clock
Al ADCO0_6: ADCO channel 6
Al ADC1_6: ADC1 channel 6
Al ACOMP6: ACOMP channel 6
I/0 Secure GPIO mode: SPIO0[16]
9 GPI1049 Input I/0 GPIO mode: General-purpose 1/0 49
(0] LCD SPI mode: LCD SPI interface chip select
Al ADCO0_7: ADCO channel 7
Al ADC1_7: ADC1 channel 7
Al ACOMP7: ACOMP channel 7
I/0 Secure GPIO mode: SPIO0[17]
10 GPIO50 Input I/0 GPIO mode: General-purpose I/0 50
| FREQME_GPIO_CLK: Frequency measure pin clock input
| ADC_DAC_TRIGGERO: Bit 2 of ADC/DAC external trigger
I/0 Secure GPIO mode: SPIO0[18]
11 GPIO55 Input I/0 GPIO mode: General-purpose I/0 55
(0] SCTO0_OUT9: SCTimer 0/PWM output 9
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Pin no |Pin name Reset state Pin type Description
| ADC_DAC_TRIGGERH1: Bit 3 of ADC/DAC external trigger
I/0 Secure GPIO mode: SPIO0[18]
12 GPIO12 Input I/0 GPIO mode: General-purpose 1/0 12
USB_DRV_VBUS: enables + 5 V voltage supply to USB OTG
CTO0_MAT2: CTIMER 0 match output 2
CT_INP2: Pin input 2 to CTIMER
SD_HOST_INT: SD host interrupt output signal
13 GPIO15 Input I/0 GPIO mode: General-purpose /0 15
| SDIO mode: SD_CLK SDIO clock input
| UTICK_CAPO: Micro-tick timer capture input 0
O UCLK: USIM clock
I/0 FC2_SCK_USART: Flexcomm 2 USART clock
/0 FC2_SCK_I2S: Flexcomm 2 I°S clock
I/0 FC2_SCK_SPI: Flexcomm 2 SPI clock
14 GPIO18 Input I/0 GPIO mode: General-purpose /0 18
I/0 SDIO mode: SDIO_DAT2 SDIO data input/output2
| UTICK_CAP3: Micro-tick timer capture input 3
O UVS: USIM mode selection
o GPIO_INT_BMAT: The output of the interrupt pattern matches
the engine
15 GND - PWR Ground
16 GPIO16 Input I/0 GPIO mode: General-purpose /0 16
I/0 SDIO mode: (SD_D3) SDIO_DAT3 SDIO data input/output 3
| UTICK_CAP1: Micro-tick timer capture input 1
(0] URST: USIM reset signal
| FC2_CTS_SDA_SSELNO_USART: Flexcomm 2 USART clear-
to-send
I/0 FC2_CTS_SDA_SSELNO_SPI: Flexcomm 2 SPI chip select
I/0 FC2_CTS_SDA_SSELNO_I2C_COPY: (12C_SDA) Flexcomm 2
backup-lzC data in/out
17 GPIO6 Input I/0 GPIO mode: General-purpose 1/0 6
| JTAG_TCK: JTAG test clock input signal
| FC1_CTS_SDA_SSELNO_USART: Flexcomm 1 USART clear-
to-send
I/0 FC1_CTS_SDA_SSELNO_SPI: Flexcomm1 SPI chip select
I/0 FC1_CTS_SDA_SSELNO_I2C_COPY: (12C_SDA) Flexcomm 1
backup-I12C data in/out
18 GPIO7 Input I/0 GPIO mode: General-purpose 1/0 7
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Pin no |Pin name Reset state Pin type Description
| JTAG_TMS:JTAG test mode select input signal
| FC1_SCK_USART: Flexcomm 1 USART clock
/0 FC1_SCK_I2S: Flexcomm 1 I°S clock
I/0 FC1_SCK_SPI: Flexcomm 1 SPI clock
19 GPIO8 Input I/O GPIO mode: General-purpose 1/0 8
| JTAG_TDI: JTAG test data input signal
o] FC1_TXD_SCL_MISO_WS_USART: Flexcomm 1 USART
transmitter
I/0 FC1_TXD_SCL_MISO_WS_I2C: Flexcomm 1 1°C clock
I/0 FC1_TXD_SCL_MISO_WS_I12S: Flexcomm 1 I°S word select
I/0 FC1_TXD_SCL_MISO_WS_SPI: Flexcomm 1 SPI controller in/
target out
20 GPIO9 Input I/0 GPIO mode: General-purpose 1/0 9
(0] JTAG_TDO: JTAG test data output signal
I FC1_RXD_SDA_MOSI_DATA_USART: Flexcomm 1 USART
receiver
I/0 FC1_RXD_SDA_MOSI_DATA_I2C: Flexcomm 1 I°C data in/
out
I/0 FC1_RXD_SDA_MOSI_DATA_I2S: Flexcomm 1 IS receiver/
transmitter
I/0 FC1_RXD_SDA_MOSI_DATA_SPI: Flexcomm 1 SPI controller
out/target in
21 GPIO10 Input I/0 GPIO mode: General-purpose /0 10
| JTAG_TRSTN: JTAG test reset signal
o] FC1_RTS_SCL_SSELN1_USART: Flexcomm 1 USART
request-to-send
I/0 FC1_RTS_SCL_SSELN1_I2C_COPY: (12C_SCL) Flexcomm 1
backup-12C clock
22 GP1025 Input I/0 GPIO mode: General-purpose I/0 25
| AON_WAKEUP: Always on out-of-band wake up input signal
(0] CT1_MAT3: 32-bit CTIMER 1 match output 3
| CT_INP7: Pin input 7 to CTIMER
I/0 FC3_SCK_USART: Flexcomm 3 USART clock
/0 FC3_SCK_I2S: Flexcomm 3 I°S clock
I/0 FC3_SCK_SPI: Flexcomm 3 SPI clock
23 GPIO17 Input I/0 GPIO mode: General-purpose /0 17
I/0 SDIO mode: SDIO_CMD SDIO command line
| UTICK_CAP2: Micro-tick timer capture input 2
I/0 UIO: USIM transmit receive signal
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Pin no |Pin name Reset state Pin type Description
(0] FC2_RTS_SCL_SSELN1_USART: Flexcomm 2 USART
request-to-send
I/0 FC2_RTS_SCL_SSELN1_|2C_COPY (12C_SCL) Flexcomm 2
backup-IZC clock
24 GPIO19 Input I/O GPIO mode: General-purpose /0 19
I/0 SDIO mode: SDIO_DATO SDIO data input/output 0
(0] FC3_RTS_SCL_SSELN1_USART: Flexcomm 3 USART
request-to-send
I/0 FC3_RTS_SCL_SSELN1_I2C_COPY: (12C_SCL) Flexcomm 3
backup-IZC clock
25 NC - - -
26 GPI1020 Input I/0 GPIO mode: General-purpose 1/0 20
I/0 SDIO mode: SDIO_DAT1 SDIO data input/output 1
| FC3_CTS_SDA_SSELNO_USART: Flexcomm 3 USART clear-
to-send
I/0 FC3_CTS_SDA_SSELNO_SPI: Flexcomm 3 SPI chip select
I/0 FC3_CTS_SDA_SSELNO_I2C_COPY: (12C_SDA) Flexcomm 3
backup-IZC data in/out
27 GPIO13 Input I/0 GPIO mode: General-purpose /0 13
| CT_INP3: Pin input 3 to CTIMER
(0] CTO0_MAT3: CTIMER 0 match output 3
| SWCLK: Serial wire clock input signal
I FC2_RXD_SDA_MOSI_DATA_USART: Flexcomm 2 USART
receiver
I/0 FC2_RXD_SDA_MOSI_DATA_I2C: Flexcomm 2 I°C data in/
out
I/0 FC2_RXD_SDA_MOSI_DATA_I2S: Flexcomm 2 IS receiver/
transmitter
I/0 FC2_RXD_SDA_MOSI_DATA_SPI: Flexcomm 2 SPI controller
out/target in
28 GPIO14 Input I/0 GPIO mode: General-purpose /0 14
| CT_INP4: Pin input 4 to CTIMER
(0] CT1_MATO: CTIMER 1 match output 0
I/0 SWDIO: Serial wire debug data input/output signal
(0] FC2_TXD_SCL_MISO_WS_USART: Flexcomm 2 USART
transmitter
I/0 FC2_TXD_SCL_MISO_WS_I2C: Flexcomm 2 I°C clock
I/0 FC2_TXD_SCL_MISO_WS_I12S: Flexcomm 2 I°S word select
I/0 FC2_TXD_SCL_MISO_WS_SPI: Flexcomm 2 SPI controller in/
target out
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Pin no |Pin name Reset state Pin type Description
29 GPIOO Input I/0 GPIO mode: General-purpose 1/0 0
| CT_INPO: Pin input 0 to CTIMER
(0] CTO0_MATO: CTIMER 0 match output 0
| FCO_CTS_SDA_SSELNO_USART: Flexcomm 0 USART clear-
to-send
I/0 FCO_CTS_SDA_SSELNO_SPI: Flexcomm 0 SPI chip select
I/0 FCO0_CTS_SDA_SSELNO_I2C_COPY: (12C_SDA) Flexcomm 0
backup-I12C data in/out
30 GPI04 Input I/0 GPIO mode: General-purpose 1/0 4
| Coexistence mode: Ext STATE/WCI-2_SIN
(0] SCTO0_OUT1: SCTimer 0/PWM output 1
| SCTO_PIN_INP1: Input pin 1 to SCTimer 0/PWM
| CLKIN_FRM_PD: Clock from pad, which can replace the
internal clock for debug purpose
I/0 FCO0_SCK_USART: Flexcomm 0 USART clock
/0 FCO_SCK_I2S: Flexcomm 0 I°S clock
I/0 FCO0_SCK_SPI: Flexcomm 0 SPI clock
31 GPIO3 Input I/0 GPIO mode: General-purpose 1/0 3
(0] SCTO0_OUTO: SCTimer 0/PWM output 0
| SCTO_PIN_INPO: Input pin 0 to SCTimer 0/PWM
o] FCO0_TXD_SCL_MISO_WS_USART:
Flexcomm 0 USART transmitter
I/0 FCO_TXD_SCL_MISO_WS_I2C: Flexcomm 0 1°C clock
I/0 FCO0_TXD_SCL_MISO_WS_I2S: Flexcomm 0 1S word select
I/0 FCO_TXD_SCL_MISO_WS_SPI: Flexcomm 0 SPI controller in/
target out
32 BOOTSEL_ - I/O Boot selection
EXT_REQ PTA coexistence interface: Request from external radio
(mandatory)
33 GPIO5 Input I/O GPIO mode: General- purpose /0 5
I/0 MCLK: MCLK input or output for I°S and/or digital microphone
o FCO_RTS_SCL_SSELN1_USART: Flexcomm 0 USART
request-to-send
110 FCO_RTS_SCL_SSELN1_I2C_COPY:(12C_SCL) Flexcomm 0
backup-12C clock
34 GPI1024 Input I/0 GPIO mode: General-purpose 1/0 24
| AON_WAKEUP: Always on out-of-band wakeup input signal
O CT1_MAT2: 32-bit CTIMER 1 match output 2
| CT_INP6: Pin input 6 to CTIMER
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Pin no |Pin name Reset state Pin type Description
I FC3_RXD_SDA_MOSI_DATA_USART:
Flexcomm 3 USART receiver
I/0 FC3_RXD_SDA_MOSI_DATA_I2C: Flexcomm 3 1°C data in/
out
I/0 FC3_RXD_SDA_MOSI_DATA_I2S: Flexcomm 3 IS receiver/
transmitter
I/O FC3_RXD_SDA_MOSI_DATA_SPI: Flexcomm 3 SPI controller
out/target in
35 GPI026 Output I/0 GPIO mode: General-purpose 1/0 26
| AON_CAPT: Capture timer input signal
(0] SCT0_OUT4: SCTimer 0/PWM output 4
| SCTO_PIN_INP4: Pin input 4 to SCTimer 0/PWM
(0] FC3_TXD_SCL_MISO_WS_USART: Flexcomm 3 USART
transmitter
I/O FC3_TXD_SCL_MISO_WS_I2C: Flexcomm 3 1°C clock
I/O FC3_TXD_SCL_MISO_WS_I2S: Flexcomm 3 IS word select
I/0 FC3_TXD_SCL_MISO_WS_SPI: Flexcomm 3 SPI controller in/
target out
36 GPI1043 Input I/O GPIO mode: General-purpose I/0O 43
Al ADCO0_1: ADCO channel 1
Al ACOMP1: ACOMP channel 1
A0 DAC_B: DAC channel B
I/0 Secure GPIO mode: SPIO0[11]
37 GPIO2 Input I/0 GPIO mode: General-purpose 1/O 2
| FCO_RXD_SDA_MOSI_DATA_USART:
FlexcommO USART receiver
I/0 FCO0_RXD_SDA_MOSI_DATA_I2C: Flexcomm 0 1°C data in/
out
I/0 FCO0_RXD_SDA_MOSI_DATA_I2S: Flexcomm 0 IS receiver/
transmitter
I/0 FCO0_RXD_SDA_MOSI_DATA_SPI: Flexcomm 0 SPI controller
out/target in
38 GND - PWR Ground
39 USB_VBUS - A, I/0 VBUS selection, 5 V analog power supply
40 EXT_GNT Input I/0 PTA coexistence interface: External radio grant output signal
(mandatory)
41 GPI1027 Input I/0 GPIO mode: General-purpose I/0O 27
(0] AON_OUT: Always-on GPIO output signal
(0] SCTO0_OUTS5: SCTimer 0/PWM output 5
| SCTO_PIN_INP5: Pin input 5 to SCTimer 0/PWM
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Table 2. Pin lists...continued

RW610FML

Pin no |Pin name Reset state Pin type Description
42 EXT_FREQ Input (0] WCI-2 coexistence interface: Output signal to external radio
| PTA coexistence interface: External radio frequency input
signal (optional)
43 EXT_PRI Input | PTA coexistence interface: External radio input priority signal
(optional)
44 GND - PWR Ground
45 GPI052 Input I/0 GPIO mode: General- purpose 1/0 52
| PDM_DATA23: PDM data input for DMIC channels 2 and 3
(0] CT3_MATO: CTIMER 3 match output 0
| CT_INP12: Pin input 12 to CTIMER
(0] ACOMPO0_EDGE_PULSE: Analog comparator 0 edge pulse
I/0 Secure GPIO mode: SPIO0[20]
46 GPIO1 Input I/0 GPIO mode: General-purpose 1/0 1
| CT_INP1: Pin input 1 to CTIMER
(0] CTO0_MAT1: CTIMER 0 match output 1
47 GPIO11 Input I/0 GPIO mode: General-purpose 1/0 11
(0] SCTO0_OUTS8: SCTimer 0/PWM output 8
48 GND - PWR Ground
49 GPI1021 Input I/0 GPIO mode: General-purpose 1/0 21
(0] CT1_MAT1: CTIMER 1 match output 1
| CT_INPS5: Pin input 5 to CTIMER
50 GPIO53 Input I/0 GPIO mode: General-purpose I/0 53
(0] PDM_CLKO01: PDM clock output for DMIC channels 0 and 1
(0] CT3_MAT1: CTIMER 3 match output 1
| CT_INP13: Pin input 13 to CTIMER
(0] ACOMP1_GPIO_OUT: Analog comparator 1 level output
I/0 Secure GPIO mode: SPIO0[21]
51 GPI051 Input I/0 GPIO mode: General-purpose 1/0 51
| PDM_DATAO01: PDM data input for DMIC channels 0 and 1
(0] CT2_MAT3: CTIMER 2 match output 3
| CT_INP11: Pin input 11 to CTIMER
(0] ACOMPO0_GPIO_OUT: Analog comparator 0 level output
I/0 Secure GPIO mode: SPIO0[19]
52 GPI054 Input I/0 GPIO mode: General-purpose I/0O 54
(0] ACOMP1_EDGE_PULSE: Analog comparator 1 edge pulse
(0] PDM_CLK23: PDM clock output for DMIC channels 2 and 3
(0] CT3_MAT2: CTIMER 3 match output 2
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Table 2. Pin lists...continued

Pin no |Pin name Reset state Pin type Description
I CT_INP14: Pin input 14 to CTIMER
I/0 Secure GPIO mode: SPIO0[22]
53 JTAG_SWD Input I/0 Configuration pin
54 GND - PWR Ground
55 GP1022 Input I/O GPIO mode: General-purpose 1/0 22
Al AON_XTAL32K_IN: Always-on 32K crystal input signal
| SLP_CLK_32K: External sleep clock input signal
| SCTO_PIN_INP2: Pin input 2 to SCTimer 0/PWM
| ENET_RX_DATAO: ipp_ind_mac0_rxdata0 (I)
56 GND - PWR Ground
57 GND - PWR Ground
58 USB_ID Input Al USB OTG ID pin
59 GPl1042 Input I/0 GPIO mode: General-purpose 1/0 42
Al ADCO0_0: ADCO channel 0
Al ACOMPO0: ACOMP channel 0
I/0 Secure GPIO mode: SPIO0[10]
60 GND - PWR Ground
61 USB_DP Tristate A, 1/0 USB bus data+
62 USB_DM Tristate A, 1/0 USB bus data-
63 GND - PWR Ground
64 NC - - -
65 GND - PWR Ground
66 GND - PWR Ground
67 GND - PWR Ground
68 GND - PWR Ground
69 GND - PWR Ground
70 GND - PWR Ground
71 GND - PWR Ground
72 GND - PWR Ground
73 GND - PWR Ground

7 Application interfaces

This section describes the application-facing interfaces and configuration options supported by the module.
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7.1 Boot mode

RW610FML boots from the internal flash memory by default. Pull the BOOTSEL_EXT_REQ pin low and reset
the module. RW610FML enters the ISP boot mode, allowing the internal flash to be reprogrammed via UART,
I2C, SPI, or USB interfaces.

Table 3. Boot configuration options

Pin name

BOOTSEL_EXT_REQ

Configuration function

1= Boot from FlexSPI Flash (default)
0= ISP boot (UART/IZC/SPI/USB)

7.2 JTAG/SWD configuration

RW610FML supports JTAG or SWD debug interfaces. The JTAG_SWD pin is used as a configuration input to
select the active debug interface. Table 4 shows the debug interface configuration options.

Table 4. Debug interface configuration

Pin name Configuration function
JTAG_SWD 1= JTAG
0=SWD

To configure the selection bit to logic 0, connect a pulldown resistor of 51 kQ or less from the JTAG_SWD pin to
GND. To configure the selection bit to logic 1, no external circuitry is required; the pin is internally pulled up by
default.

7.3 GPIO multiplexing

The RW610FML GPIO pins support multiple alternate functions, as shown in Table 5.

Table 5. Pin multiplexing of the GPIOs

Pin |Pin name |Alternate |Alternate 1 |Alternate 2 |Alternate |Alternate 4 Alternate |Alternate |Alternate
no 0 3 5 (] 7
29 |GPIOO GPIOI[0] UARTO_ - - SPI0_CS - - -
CTS
46 |GPIO1 GPIO[1] |- - - - - - -
37 |GPIO2 |GPIO[2] |UARTO_  |I2CO_SDA |12S0_SDA |SPI0O_MOSI PCM_ - -
RXD DOUT/DIN
31 |GPIO3 |GPIO[3] |UARTO_  |I2C0O_SCL |12S0_WS |SPI0_MISO PCM_ PWMO -
TXD SYNC
30 |GPIO4 |GPIO[4] |UARTO_  |EXT_ 1280_SCK |SPI0_SCK PCM_CLK |PWM1 |WCI-2_
SCK STATE SIN
33 |GPIO5 |GPIO[5] |UARTO_ |- - - MCLK - -
RTS
17 |GPIO6 GPIOI[6] UART1_ - - SPI1_CS - - -
CTS
18 |GPIO7  |GPIO[7] |UART1_ |- 1281_SCK |SPI1_SCK PCM_CLK |- -
SCK
19 |GPIO8 |GPIO[8] |UART1_  [I12C1_SCL |I12S1_WS |SPI1_MISO PCM_ - -
TXD SYNC
RW610FML All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
Data sheet Rev. 1.0 — 2 November 2026 Document feedback

12/ 42


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_RW610FML

NXP Semiconductors

RW610FML

RWG610FML
Table 5. Pin multiplexing of the GPIOs...continued
Pin |Pin name |Alternate |Alternate 1 |Alternate 2 |Alternate |Alternate 4 Alternate |Alternate |Alternate
no 0 3 5 6 7
20 |GPIO9 GPIO[9] UART1_ 12C1_SDA |12S1_SDA |SPI1_MOSI PCM_ - -
RXD DOUT/DIN
21 |GPIO10 GPIO[10] |UART1_ JTAG_ - - - - -
RTS TRST
47 |GPIO11 GPIO[11] |- - - - - PWM8 -
12 |GPIO12 GPIO[12] |- - - - - - -
27 |GPIO13 GPIO[13] |UART2_ 12C2_SDA |12S2_SDA |SPI2_MOSI PCM_ SWCLK |-
RXD DOUT/DIN
28 |GPIO14 GPIO[14] |UART2_ 12C2_SCL |1282_WS |SPI2_MISO PCM_ SWDIO -
TXD SYNC
13 |GPIO15 GPIO[15] |UART2_ - 12S2_SCK |SPI2_SCK PCM_CLK |UCLK UTICK _
SCK CAPO
16 |GPIO16 GPIO[16] |UART2_ 12C2_ - SPI2_CS - URST UTICK _
CTS COPY_SDA CAP1
23 |GPIO17 GPIO[17] |UART2_ 12C2_ - - - ulo UTICK _
RTS COPY_SCL CAP2
14 |GPIO18 GPIO[18] |- - - - - - UTICK _
CAP3
24 |GPIO19 GPIO[19] |UART3_ 12C3_ -
RTS COPY_SCL
26 |GPIO20 GPIO[20] |UART3_ 12C3_ - SPI3_CS - - -
CTS COPY_SDA
49 |GPIO21 GPIO[21] |- - - - - - -
55 |GPI022 GPIO[22] |[SLP_CLK_ |- - - - - -
32K
34 |GPIO24 GPIO[24] |UART3_ - 12S3_SDA |SPI3_MOSI PCM_ - -
RXD DOUT/DIN
22 |GPIO25 GPIO[25] |UART3_ - 12S3_SCK |SPI3_SCK PCM_CLK |- -
SCK
35 |GPIO26 GPIO[26] |UART3_ - 12S3_ WS |SPI3_MISO PCM_ PWM4 -
TXD SYNC
41 |GPIO27 GPIO[27] |- - - - - PWM5 -
59 |GPIO42 GPIO[42] |- - ADCO_0 ACOMPO - - -
36 |GPIO43 GPIO[43] |- DAC B ADCO_1 ACOMP1 - - -
4 GPI1044 GPIO[44] |LCD_ DAC_A ADCO_2 ACOMP2 - - -
RESETN
5 GPI1045 GPIO[45] |LCD_TE EXT_ ADCO0_3 ACOMP3 - - -
VREF_DAC
6 GPI1046 GPIO[46] |LCD_SPI_ |- ADCO0_4 ACOMP4 - - -
DATA
7 GPI1047 GPIO[47] |LCD_SPI_ |- ADCO_5 ACOMP5 - - -
DC
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Table 5. Pin multiplexing of the GPIOs...continued

Pin |Pin name |Alternate |Alternate 1 |Alternate 2 |Alternate |Alternate 4 Alternate |Alternate |Alternate

no 0 3 5 6 7

8 GPIO48 |GPIO[48] |LCD_SPI_ |- ADCO_6 ACOMP6 ADC1_6 - -
SCK

9 GPIO49 |GPIO[49] |LCD_SPI_ |- ADCO_7 ACOMP7 ADC1_7 - -
SS

10 |GPIO50 |GPIO[50] |- DAC_ - - - - -

TRIGGERO

51 |GPIO51 GPIO[51] |PDM_ - - ACOMPO_ - - -
DATAO1 GPIO_OUT

45 |GPIO52 |GPIO[52] |PDM_ - - ACOMPO_ - - -
DATA23 EDGE_PULSE

50 |GPIO53 |GPIO[53] |PDM_ - - ACOMP1_ - - -
CLKO1 GPIO_OUT

52 |GPIO54 |GPIO[54] |PDM_ - - ACOMP1_ - - -
CLK23 EDGE_PULSE

11 |GPIO55 |GPIO[55] |- DAC_ - - - PWM9 -

TRIGGER1

Note: For more details, refer to the RW610 data sheet.

7.4 Interface definition

The following subsections define the electrical interfaces available for system integration and peripheral
connectivity.

7.4.1 SDIO interface

RW610FML has one SDIO device interface, which complies with the SDIO 3.0 specification. The interface
supports Peripheral mode with maximum clock rate of up to 208 MHz, 1-bit (by default), and 4-bit data bus
modes.

Table 6. SDIO interface

Pin no Pin definition 110 Description

24 SDIO_DATAO 110 SDIO data input/output 0
26 SDIO_DATA1 110 SDIO data input/output 1
14 SDIO_DATA2 110 SDIO data input/output 2
16 SDIO_DATAS3 110 SDIO data input/output 3
13 SDIO_CLK | SDIO clock input

23 SDIO_CMD 110 SDIO command line

To ensure reliable communication performance, the following design guidelines must be considered when
designing the SDIO interface:

* To suppress bus jitter and ensure signal integrity, external pull-up resistors with resistance values ranging
from 10 kQ to 100 kQ (recommended value: 10 kQ) must be reserved on SDIO_CMD, SDIO_DATAJ[0:3], and
SDIO_CLK signal lines. These pull-up resistors must be connected to RW610FML VIN supply.
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» SDIO signal traces must preferably be routed on inner PCB layers; surrounded by ground on the same layer,
and continuous ground planes on the adjacent upper and lower layers. The characteristic impedance of SDIO
signal traces must be 50 Q + 10 %. The SDIO_CLK signal trace must be routed separately and surrounded by
ground to minimize coupling and noise.

» SDIO signal traces must be routed away from power supply traces, crystal oscillators, magnetic components,
and RF signals. SDIO signal traces must also be routed away from analog signals and noise sources, such as
system clocks and DC-DC converters.

* The SDIO_CLK, SDIO_DATA[0:3], and SDIO_CMD signal traces must be matched in length, with a trace-to-
trace spacing of less than 2.54 mm. Whenever possible, route these signals on the same PCB layer, keeping
them parallel. Ensure that sufficient ground vias are placed near the SDIO traces and connected to a solid
ground plane.

* The total trace length inside RW610FML is 16.16 mm. Based on the SDIO transmission mode, the
recommended external PCB trace length is as follows:

— SDR104 mode: The total trace length must be less than 50 mm.

— Other modes (such as DDR50 and SDR50): The total trace length must be less than 150 mm.

— The clearance between adjacent traces must be at least twice the trace width. The total load capacitance of
the SDIO bus must be less than 15 pF.

7.4.2 UART interface
RW610FML provides up to four UART interfaces.

Table 7. UART interfaces

Pin no Pin definition 110 Description

31 UARTO_TXD (0] UARTO transmit output signal (Flexcomm 0)
37 UARTO_RXD | UARTO receive input signal (Flexcomm 0)
19 UART1_TXD (0] UART1 transmit output signal (Flexcomm 1)
20 UART1_RXD | UART1 receive input signal (Flexcomm 1)
28 UART2_TXD (0] UART?2 transmit output signal (Flexcomm 2)
27 UART2_RXD | UART?2 receive input signal (Flexcomm 2)
35 UART3_TXD (0] UARTS transmit output signal (Flexcomm 3)
34 UART3_RXD | UARTS receive input signal (Flexcomm 3)

7.4.3 SPI interface

RW610FML provides up to four SPI interfaces. Each SPI interface can operate as either a controller or a
peripheral, with a maximum clock frequency of up to 30 MHz.

Table 8. SPI interface

Pin no Pin definition /10 Description

29 FCO_SPI_CS I/0 SPI chip select (Flexcomm 0)

30 FCO_SPI_SCK 110 SPI clock (Flexcomm 0)

31 FCO_SPI_MISO 110 SPI controller-in peripheral-out (Flexcomm 0)

37 FCO_SPI_MOSI 110 SPI controller-out peripheral-in (Flexcomm 0)

17 FC1_SPI_CS 110 SPI chip select (Flexcomm 1)

18 FC1_SPI_SCK I/0 SPI clock (Flexcomm 1)
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Table 8. SPI interface...continued

RW610FML

Pin no Pin definition 110 Description

19 FC1_SPI_MISO 110 SPI controller-in peripheral-out (Flexcomm 1)
20 FC1_SPI_MOSI 110 SPI controller-out peripheral-in (Flexcomm 1)
16 FC2_SPI_CS 110 SPI chip select (Flexcomm 2)

13 FC2_SPI_SCK /0 SPI clock (Flexcomm 2)

27 FC2_SPI_MISO 110 SPI controller-in peripheral-out (Flexcomm 2)
28 FC2_SPI_MOSI 110 SPI controller-out peripheral-in (Flexcomm 2)
26 FC3_SPI_CS 110 SPI chip select (Flexcomm 3)

22 FC3_SPI_SCK 110 SPI clock (Flexcomm 3)

34 FC3_SPI_MISO 110 SPI controller-in peripheral-out (Flexcomm 3)
35 FC3_SPI_MOSI 110 SPI controller-out peripheral-in (Flexcomm 3)

7.4.4 PCM interface

The PCM function is implemented through two °S plus MCLK combinations:
» One I’S is set to PCM_DOUT

« The other I°S is set to the peripheral PCM_DIN

The timing specification follows the I°S bus interface specification.

Table 9. PCM interface

Pin no Pin name /10 Description

18 GPIO7 1/0 PCM clock

19 GPIO8 110 PCM data frame sync
20 GPIO9 110 PCM data output/input
30 GPIO4 1/10 PCM clock

31 GPIO3 110 PCM data frame sync
37 GPIO2 110 PCM data output/input
13 GPIO15 1/10 PCM clock

28 GPIO14 110 PCM data frame sync
27 GPIO13 110 PCM data output/input
22 GPI1025 1/0 PCM clock

35 GPI1026 110 PCM data frame sync
34 GP1024 110 PCM data output/input
33 GPIO5 110 Controller clock output for codec

Figure 3 shows an example connection to a bidirectional PCM codec where the module’s PCM_SYNC serves

as a central.
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Figure 3. PCM_SYNC serving as central
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Figure 4 shows the example connection to a bidirectional PCM codec where the module’s PCM_SYNC serves

as a peripheral.

Module

12S_n 12S_m
central transmitter peripheral receiver
SCK PCM_CLK
ws PCM_SYNC
DATA PCM_DOUT
DATA PCM_DIN
From clock generation MCLK » SYS_MCLK

Third-party Codec

Figure 4. PCM_SYNC serving as peripheral

aaa-067794

7.4.5 1°C interface

RW610FML provides up to four 1°C interfaces that support both controller and peripheral modes.

Table 10. I°C interface

Pin no Pin definition 110 Description

31 FCO_I2C_CLK /0 12C0 serial clock (Flexcomm 0)

37 FCO_I2C_SDA /0 12C0 serial data (Flexcomm 0)

29 FCO_I2C_SDA_COPY /0 Backup-12C0 serial data (Flexcomm 0)

33 FCO_I2C_CLK_COPY /0 Backup-12C0 serial clock (Flexcomm 0)

19 FC1_I12C_CLK 110 12C1 serial clock (Flexcomm 1)

20 FC1_I2C_SDA /0 12C1 serial data (Flexcomm 1)

17 FC1_I2C_SDA_COPY 1/0 Backup-12C1 serial data (Flexcomm 1)

21 FC1_12C_CLK_COPY /0 Backup-I12C1 serial clock (Flexcomm 1)

28 FC2_12C_CLK /0 12C2 serial clock (Flexcomm 2)

27 FC2_I2C_SDA 110 12C2 serial data (Flexcomm 2)
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Table 10. I°C interface...continued

RW610FML

Pin no Pin definition 110 Description

23 FC2_I2C_CLK_COPY 110 Backup-12C2 serial clock (Flexcomm 2)
16 FC2_I2C_SDA_COPY 110 Backup-12C2 serial data (Flexcomm 2)
35 FC3_12C_CLK /0 12C3 serial clock (Flexcomm 3)

34 FC3_12C_SDA /0 12C3 serial data (Flexcomm 3)

24 FC3_I2C_CLK_COPY 110 Backup-12C3 serial clock (Flexcomm 3)
26 FC3_I2C_SDA_COPY 110 Backup-12C3 serial data (Flexcomm 3)

7.4.6 1S interface

RW610FML provides up to four °S interfaces, which support both controller and peripheral modes with

sampling rates from 8 kHz to 384 kHz.

Table 11. 1°S interface

Pin no Pin definition 110 Description

30 FCO_I2S_SCK 1/0 12S0 clock (Flexcomm 0)

31 FCO_I2S_WS 1/0 12S0 word select (Flexcomm 0)

37 FCO_I2S_SDA 1/0 12S0 receiver/transmitter (Flexcomm 0)
18 FC1_I2S_SCK 1/0 1281 clock (Flexcomm 1)

19 FC1_I12S_WS 1/0 12S1 word select (Flexcomm 1)

20 FC1_I2S_SDA 1/0 12S1 receiver/transmitter (Flexcomm 1)
13 FC2_I2S_SCK 1/0 12S2 clock (Flexcomm 2)

28 FC2_I2S_WS 1/0 12S2 word select (Flexcomm 2)

27 FC2_I2S_SDA 1/0 12S2 receiver/transmitter (Flexcomm 2)
22 FC3_I12S_SCK 1/0 12S3 clock (Flexcomm 3)

35 FC3_I12S_WS 1/0 12S3 word select (Flexcomm 3)

34 FC3_I12S_SDA 1/0 12S3 receiver/transmitter (Flexcomm 3)

7.4.7 PWM interface
RW610FML provides up to six PWM channels.

Table 12. PWM interface

Pin no Pin definition 110 Description

31 SCT0_OUTO o PWMO

30 SCT0_OUT1 o PWM1

35 SCT0_OUT4 o PWM4

41 SCT0_OUT5 o PWM5

47 SCT0_OUTS8 o PWM8

11 SCT0_OUT9 o PWM9
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7.4.8 ADC channel
RW610FML provides up to eight 16-bit ADC channels with an internal reference voltage of 1.2 V.

Table 13. ADC channel

Pin no Pin definition 110 Description

59 ADCO0_0 Al ADCO channel 0

36 ADCO_1 Al ADCO channel 1

4 ADCO_2 Al ADCO channel 2

5 ADCO0_3 Al ADCO channel 3

6 ADCO0_4 Al ADCO channel 4

7 ADCO0_5 Al ADCO channel 5

8 ADCO0_6/ADC1_6 Al ADCO Channel 6/ADC1 Channel 6
9 ADCO_7/ADC1_7 Al ADCO Channel 7/ADC1 Channel 7
7.49 DAC

RW610FML integrates a 10-bit DAC peripheral with two output channels. Each channel can be configured for
single-ended output, or both channels can be combined to generate a differential output signal.

Table 14. DAC

Pin no Pin definition 110 Description

36 DAC B A, O DAC channel B

4 DAC_A A O DAC channel A

5 EXT_VREF_ADCO_DAC Al DAC external voltage reference input
10 ADC_DAC_TRIGGERO | Bit 2 of DAC external trigger

11 ADC_DAC_TRIGGER1 | Bit 3 of DAC external trigger

7.4.10 USB interface

RW610FML provides one integrated Universal Serial Bus (USB) interface that operates as a host or device and
complies with the USB 2.0 specification. It supports high-speed (480 Mbit/s) mode and is backward-compatible
with full-speed (12 Mbit/s) mode.

Table 15. USB interface

Pin no Pin definition 110 Description

61 USB_DP A, 110 USB 2.0 differential data (+)
62 USB_DM A, 110 USB 2.0 differential data (-)
39 USB_VBUS A, 1/0 VBUS selection

58 USB_ID Al USB ID detect

Figure 5 shows the USB interface connection.
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Figure 5. USB interface connection

When designing the USB interface, follow the guidelines below to ensure compliance with the USB 2.0

specification:

* Route USB signal traces (USB_DP and USB_DM) as differential pairs with ground reference on the same
layer, and continuous ground planes on the adjacent upper and lower layers. The differential characteristic
impedance of the USB 2.0 interface must be 90 Q + 10 %.

* Do not route USB signal traces through crystals, oscillators, magnetic components, sensitive circuits, and
signals, such as RF circuits and analog signals. Also, do not route USB signal traces near noise sources
including system clocks and DC-DC converters.

* If no internal pull-down resistors are integrated on the host side, place external 15 kQ pull-down resistors on
USB_DP and USB_DM. Connect both resistors to the ground and locate the resistors close to the host.

7.4.11 JTAG interface

RW610FML provides a JTAG interface for downloading and debugging. Keep JTAG_SWD at a high level. The
downloading and debugging interface is JTAG. JTAG_SWD is active high by default.

Table 16. JTAG interface

Pin no Pin definition 110 Description

17 JTAG_TCK | JTAG test clock input signal

18 JTAG_TMS | JTAG test mode select input signal
19 JTAG_TDI | JTAG test data input signal

20 JTAG_TDO 0] JTAG test data output signal

21 JTAG_TRST | JTAG test reset signal

7.4.12 SWD interface

RWG610FML provides a 2-line Serial Wire Debug interface (SWD). Keep JTAG_SWD at a low level. The
downloading and debugging interface is SWD.

Table 17. SWD interface

Pin no Pin definition 110 Description

27 SWCLK | Serial wire clock input

28 SWDIO 110 Serial wire debug data input/output
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7.4.13 LCD interface
RW610FML provides one LCD SPI interface.

Table 18. LCD interface

RW610FML

Pin no Pin definition 110 Description

4 LCD_RESETN (0] LCD output signal to reset the device
5 LCD_TE | LCD tearing effect

6 LCD_SPI_DATA 1/10 LCD SPI data

7 LCD_SPI_DC (0] LCD SPI data/command select

8 LCD_SPI_SCK o LCD SPI clock

9 LCD_SPI_SS (0] LCD SPI chip select

7.4.14 DMIC interface

The RW610FML provides Pulse Density Modulation (PDM) data input for left and/or right audio channels,
supported over one or two PDM data buses.

Table 19. DMIC interface

Pin no Pin definition 110 Description

51 PDM_DATAO01 I PDM data input for DMIC channels 0 and 1
45 PDM_DATA23 I PDM data input for DMIC channels 2 and 3
50 PDM_CLKO1 (0] PDM clock output for DMIC channels 0 and 1
52 PDM_CLK23 I/O PDM clock output for DMIC channels 2 and 3

7.4.15 ACOMP interface

RW610FML provides two identical analog comparators for multiplexing:

 ACOMPO
* ACOMP1

The comparators are designed to have true rail-to-rail inputs and operate over the full voltage range of VIN. The
comparator output state (high-level/low-level) is latched and can be used as interrupts.

Table 20. ACOMP interface

Pin no Pin definition 110 Description

59 ACOMPO Al ACOMP channel 0

36 ACOMP1 Al ACOMP channel 1

4 ACOMP2 Al ACOMP channel 2

5 ACOMP3 Al ACOMP channel 3

6 ACOMP4 Al ACOMP channel 4

7 ACOMP5 Al ACOMP channel 5

8 ACOMP6 Al ACOMP channel 6

9 ACOMP7 Al ACOMP channel 7

51 ACOMPO_GPIO_OUT (0] Analog comparator 0 level output
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Table 20. ACOMP interface...continued

RW610FML

Pin no Pin definition 110 Description

45 ACOMPO_EDGE_PULSE (0] Analog comparator 0 edge pulse
50 ACOMP1_GPIO_OUT (0] Analog comparator 1 level output
52 ACOMP1_EDGE_PULSE (0] Analog comparator 1 edge pulse
7.4.16 UTICK

RW610FML provides one UTICK timer with four capture inputs.

Table 21. UTICK interface

Pin no Pin definition 110 Description

13 UTICK_CAPO | Micro-tick timer capture input O
16 UTICK_CAP1 | Micro-tick timer capture input 1
23 UTICK_CAP2 | Micro-tick timer capture input 2
14 UTICK_CAP3 | Micro-tick timer capture input 3

7.4.17 SIM interface

RW610FML provides one (U)SIM interface.

Table 22. USIM interface

Pin no Pin definition 110 Description
13 UCLK o] (U)SIM clock
16 URST (0] (U)SIM reset
23 ulo I/0 (U)SIM transmit receive

7.4.18 WCI-2 coexistence interface

RW610FML provides one WCI-2 coexistence interface.

Table 23. WCI-2 coexistence interface

Pin no Pin definition 110 Description
30 WCI-2_SIN I External radio coexistence input
42 WCI-2_SOUT (0] External radio coexistence output

7.4.19 PTA coexistence interface

RW610FML provides one PTA coexistence interface.

Table 24. PTA coexistence interface

Pin no Pin definition 110 Description

30 EXT_STATE I External radio state input (optional)

42 EXT_FREQ I External radio coexistence input (optional)

40 EXT_GNT (0] External radio coexistence output (mandatory)
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Table 24. PTA coexistence interface...continued

RW610FML

Pin no Pin definition 110 Description

32 BOOTSEL_EXT_ | External radio coexistence request (mandatory)
REQ

43 EXT_PRI | External radio input priority (optional)

8 REF characteristics

This section summarizes the Radio-frequency (RF) performance characteristics and wireless communication

capabilities of the module.

8.1 Wi-Fi radio specification

Unless otherwise stated, all specifications are at 25 °C, nominal voltage, and at RF connector.

Table 25. Wi-Fi receiver performance 2.4 GHz

Parameter Condition Typ Unit
Receiver sensitivity 802.11b 1 Mbit/s -96 dBm
Receiver sensitivity 802.11b 11 Mbit/s -87 dBm
Receiver sensitivity 802.11g 6 Mbit/s -90 dBm
Receiver sensitivity 802.11g 54 Mbit/s -73 dBm
Receiver sensitivity 802.11n MCSO0 BPSK -90 dBm
Receiver sensitivity 802.11n MCS7 64QAM -71 dBm
Receiver sensitivity 802.11ax MCSO0 BPSK -90 dBm
Receiver sensitivity 802.11ax MCS9 256QAM -66 dBm
Table 26. Wi-Fi receiver performance 5 GHz

Parameter Condition Typ Unit
Receiver sensitivity 802.11a 6 Mbit/s -90 dBm
Receiver sensitivity 802.11a 54 Mbit/s -73 dBm
Receiver sensitivity 802.11n MCS0 BPSK -90 dBm
Receiver sensitivity 802.11n MCS7 64QAM -71 dBm
Receiver sensitivity 802.11ac MCS0 BPSK -90 dBm
Receiver sensitivity 802.11ac MCS8 256QAM -67 dBm
Receiver sensitivity 802.11ax MCS0 BPSK -88 dBm
Receiver sensitivity 802.11ax MCS9 256QAM -65 dBm
Table 27. Wi-Fi transmit performance 2.4 GHz

Parameter Condition Typ Unit
Maximum output power 802.11b 1 Mbit/s 19 dBm
Maximum output power 802.11b 11 Mbit/s 19 dBm
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Table 27. Wi-Fi transmit performance 2.4 GHz...continued

Parameter Condition Typ Unit
Maximum output power 802.11g 6 Mbit/s 18 dBm
Maximum output power 802.11g 54 Mbit/s 17 dBm
Maximum output power 802.11n MCSO0 BPSK 18 dBm
Maximum output power 802.11n MCS7 64QAM 16 dBm
Maximum output power 802.11ax MCSO0 BPSK 18 dBm
Maximum output power 802.11ax MCS9 256QAM 15 dBm
Table 28. Wi-Fi transmit performance 5 GHz

Parameter Condition Typ Unit
Maximum output power 802.11a 6 Mbit/s 18 dBm
Maximum output power 802.11a 54 Mbit/s 16 dBm
Maximum output power 802.11n MCS0 BPSK 18 dBm
Maximum output power 802.11n MCS7 64QAM 15.5 dBm
Maximum output power 802.11ac MCS0 BPSK 18 dBm
Maximum output power 802.11ac MCS8 256QAM 14.5 dBm
Maximum output power 802.11ax MCS0 BPSK 18 dBm
Maximum output power 802.11ax MCS9 256QAM 13.5 dBm

8.2 Bluetooth LE radio specification

This section provides the receiver and transmitter performance specifications for the Bluetooth LE radio.

Table 29. Bluetooth LE receiver performance

Parameter Condition Typ Unit
Receiver sensitivity Bluetooth LE 1 Mbit/s -97 dBm
Receiver sensitivity Bluetooth LE 2 Mbit/s -95 dBm
Receiver sensitivity Bluetooth LR 500 kbit/s -98 dBm
Receiver sensitivity Bluetooth LR 125 kbit/s -104 dBm
Table 30. Bluetooth LE transmit performance

Parameter Condition Typ Unit
Bluetooth LE maximum transmit power - 8 dBm

8.3 Antenna

RW610FML is provided with the onboard PCB antenna.
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8.3.1 PCB antenna
This section provides the electrical and RF performance parameters of the onboard PCB antenna.
Table 31. PCB antenna parameters
Parameter 2.4 GHz band 5 GHz band
Frequency 2400 MHz - 2500 MHz 5150 MHz - 5850 MHz
Input impedance 50 Q 50 Q
VSWR <5 <35
Maximum gain 2.4 dBi 3.1 dBi
Average efficiency 45 % 50 %

Figure 6 and Figure 7 show the radiation patterns for RW610FML with the onboard PCB antenna.

( ok, >
Figure 6. Radiation pattern
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Figure 7. Radiation pattern

To ensure optimal RF performance and system reliability when using a PCB antenna, the following placement
and layout guidelines must be observed:

* RW610FML must be placed at the edge of the host PCB.

* The PCB antenna must extend at least 6.3 mm beyond the edge of the host PCB.

* Maintain a minimum clearance of 16 mm between the PCB antenna and any power connectors, Ethernet
ports, USB connectors, or other large components on the host PCB.

* When using a plastic enclosure, ensure a minimum clearance of 10 mm between the PCB antenna and the
enclosure.

* When using a metal enclosure, use an external antenna instead of a PCB antenna.
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Figure 8. PCB antenna layout guidelines

aaa-065929

9 Electrical specifications

This section provides the operating conditions, digital pad ratings, and power consumption characteristics of

RWG610FML.

9.1 Operating condition

CAUTION: The absolute maximum ratings table defines the limitations for electrical and thermal stresses.

These limits prevent permanent damage to the device. Exposure to conditions at or beyond these ratings is not
guaranteed and can damage the device.

Table 32. Operating condition

Parameter Min Typ Max Unit
Operating temperature -40 +85 °C
VIN 3.14 3.3 3.6 \
USB_VUSB 4.4 5.25 \Y
Table 33. Digital pad rating -3.3 V operation

Parameter Min Typ Max Unit
I/O pad supply voltage 2.97 3.3 3.63 \%
Input high voltage 0.7 x VIN VIN \%
Input low voltage 0 0.3x VIN \%
Output high voltage 0.9 x VIN VIN \%
Output low voltage 0 0.1 x VIN \%
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10 Mechanical information

This section describes the mechanical dimensions of RW610FML. All dimensions are measured in millimeters
(mm), and the dimensional tolerances are £0.2 mm unless otherwise specified.

10.1 Footprint information

Figure 9 shows the pin assignment of bottom view.
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Figure 9. Pin assignment
10.2 Mechanical dimensions
Figure 10 shows mechanical dimensions of RW610FML.
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Figure 10. Mechanical dimensions

RW610FML All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
Data sheet Rev. 1.0 — 2 November 2026 Document feedback
30/42



https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_RW610FML

NXP Semiconductors RW61 OFM L

RW610FML
H-PLGA-73 IéO S0T2332-1
18 X 25.5 X 3.16 PKG, 1.27 PITCH
: 2X 9.075 r
0] —=f J=—(35x 1)
_________________l
|
|
|
|
60X 1.27] i+ i gt 4= 4
, i = 0.68
‘ N Sy 8 N S N S
! LSS S AEE
owp ER-) BN A
[ oy 5 S 8 o RS e
- 1
j_L_I;IJ (ER R * 1 i
I —/
(35x 1) T T 4 I W i
£ TiT TiT™ = [12.825]
] /1
- ) | )
I —/
I I | T
1] 1
T SO B I T
EFIL 3 —(38x 1.95)
ANINRIAR(EN COETTET]
packacE (| | | | | B
OUTLINE
0.635 <|<— (38x 1)
PCB DESIGN GUIDELINES — SOLDER MASK OPENING PATTERN
THIS SHEET SERVES ONLY AS A GUIDELINE TO HELP DEVELOP A USER SPECIFIC SOLUTION.
DEVELOPMENT EFFORT WILL STILL BE REQUIRED BY END USERS TO OPTIMIZE PCB MOUNTING
PROCESSES AND BOARD DESIGN IN ORDER TO MEET INDIVIDUAL/SPECIFIC REQUIREMENTS.
© NXP B.V. ALL RIGHTS RESERVED DATE: 11 JUN 2026
MECHANICAL OQUTLINE STANDARD: DRAWING NUMBER: REVISION: PAGE:
PRINT VERSION NOT TO SCALE NON JEDEC 98ASAQ02335D O
RW610FML All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
Data sheet Rev. 1.0 — 2 November 2026 Document feedback

31/42


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_RW610FML

NXP Semiconductors RW61 OFM L

RW610FML
H—PLGA-73 1/0 S0T2332-1
18 X 25.5 X 3.16 PKG, 1.27 PITCH
1 2X 9.075 r
0] —=t J=—(35x 0.9)
— e ] __l
|
|
|
|
= =
7 =
60X 1.27] £13 mriiiel de F=
— £ = 0.68
" sy I o
CREIR o 2 e e S = ==
| I —
T T Et}jj@jj oX 1.4 LI LT
1 __ 1
i LY * T [T
j_—LEﬁ —
(35x 0.9) T T T LT
= T g =) [12.825]
B 1
j - ThT N T
I =1
- e I -
I 1
T I I I H
E? i3 (38 1.85)
L AT FT T
packace_/* Wiy v
OUTLINE
0.635 4—— (38x 0.9)
PCB DESIGN GUIDELINES — |/0 PADS AND SOLDERABLE AREA
THIS SHEET SERVES ONLY AS A GUIDELINE TO HELP DEVELOP A USER SPECIFIC SOLUTION.
DEVELOPMENT EFFORT WILL STILL BE REQUIRED BY END USERS TO OPTIMIZE PCB MOUNTING
PROCESSES AND BOARD DESIGN IN ORDER TO MEET INDIVIDUAL/SPECIFIC REQUIREMENTS.
© NXP B.V. ALL RIGHTS RESERVED DATE: 11 JUN 2026
MECHANICAL OUTLINE STANDARD: DRAWING NUMBER: REVISION: PAGE:
PRINT VERSION NOT TO SCALE NON JEDEC 98ASAQ02335D )
RW610FML All information provided in this document is subject to legal disclaimers. © 2026 NXP B.V. All rights reserved.
Data sheet Rev. 1.0 — 2 November 2026 Document feedback

32/42


https://www.nxp.com/pages/technical-documentation-feedback:WF-TECHNICAL-DOCUMENTATION-FEEDBACK?tid=pdfwf_RW610FML

NXP Semiconductors RW61 OFM L

RW610FML
H—PLGA—73 1/0 S0T2332-1
18 X 25.5 X 3.16 PKG, 1.27 PITCH
< 2X 9.075 B
@l —= = (35X 0.9)
|
|
|
|
== =
= =
60X 1.27 E} X T Al e E}
— & = 0.68
" Fo—=-f Ny S
0.18 - uT =T
S S ==
* T T ES:ESE ox 1.4] T T
I L JB 1
(I N jRE
j_—LET —
(35X 0.9) N I i T T
- T T = [12.825]
~ 1
- T jRE T
I~ 1
- T 1 -
I3 F1
O S e Il i e
EF» E} —(38X 1.85)
M T T T
packAcE_ /" I uu Oy
OUTLINE
m——l»«ld— «.‘» L—(:SBX 0.9)
RECOMMENDED STENCIL THICKNESS 0.125 OR 0.15
PCB DESIGN GUIDELINES — SOLDER PASTE STENCIL
THIS SHEET SERVES ONLY AS A GUIDELINE TO HELP DEVELOP A USER SPECIFIC SOLUTION.
DEVELOPMENT EFFORT WILL STILL BE REQUIRED BY END USERS TO OPTIMIZE PCB MOUNTING
PROCESSES AND BOARD DESIGN IN ORDER TO MEET INDIVIDUAL/SPECIFIC REQUIREMENTS.
© NXP B.V. ALL RIGHTS RESERVED DATE: 11 JUN 2026
MECH AN|CAL OU TL|NE STANDARD: DRAWING NUMBER: REVISION: PAGE:
PRINT VERSION NOT TO SCALE NON JEDEC 98ASA02335D )
Figure 11. Mechanical dimensions
10.3 Package markings
Figure 12 shows the package markings for RW610FML.
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Figure 12. Package markings

11 Certifications and qualifications

The RW610FML module is certified for use in the countries/regions shown in the list below:

e Europe: CE

e America: FCC

e Canada: IC

 Australia/New Zealand: RCM
e Japan: Giteki

12 Handling and storage of information

This section outlines recommended handling practices and storage requirements to maintain product reliability
and performance.

12.1 Handling information

Static electricity can occur naturally and damage RW610FML. Proper electrostatic discharge (ESD) protection
measures and handling procedures must be implemented to ensure module reliability.

The following precautions are recommended during development, production, assembly, and testing:

» Wear appropriate anti-static protection, such as ESD gloves or wrist straps.
* Implement ESD protection components (such as TVS diodes) on ESD-sensitive interfaces and signal nodes in
the system design.

* Handle RW610FML only in ESD-controlled environments.

12.2 Storage conditions

RWG610FML is supplied in vacuum-sealed packaging and is classified with a Moisture Sensitivity Level (MSL) of
3. Recommended storage and handling requirements are described below:
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Storage conditions

* Recommended storage condition:
— Temperature: 23+ 5 °C
— Relative humidity: 35 % to 60 %
» Shelf life (vacuum-sealed packaging):
— 12 months when stored under the recommended storage conditions.
* Floor life: 168 hours in an environment with:
— Temperature: 23 £ 5 °C
— Relative humidity: < 60 %
* Once the vacuum-sealed packaging is removed, RW610FML must undergo reflow-soldering, or other high-
temperature processes within 168 hours.
* If this time is exceeded, RW610FML must be stored in a low-humidity environment (RH < 10 %), such as a
dry cabinet, before further processing.

Pre-baking requirements

To prevent issues such as blistering, cracking, or internal PCB layer separation, RW610FML must be pre-baked
under any of the following conditions:

RW610FML is not stored under the recommended storage conditions.

The specified floor life requirement is violated.

* The vacuum-sealed packaging is damaged or has been opened for more than 24 hours.
RWG610FML is to be reworked or repaired.

Pre-baking conditions

If pre-baking is required, the following conditions must be applied:

» Bake RW610FML at 120 £ 5 °C for 24 hours.
* After baking, RW610FML must be soldered to the PCB within 24 hours.

* If soldering cannot be completed within this timeframe, RW610FML must be stored in a dry environment, such
as a dry cabinet.

13 Manufacturing and soldering

Push the squeegee to apply the solder paste on the surface of the stencil. As a result, the paste fills the stencil
openings and penetrates to the PCB. Apply proper force on the squeegee to produce a clean stencil surface on
a single pass. To guarantee module soldering quality, the thickness of stencil for the module is recommended to
be 0.125 mm to 0.15 mm.

The recommended peak reflow temperature must be 235 °C to 246 °C, with 246 °C as the absolute maximum
reflow temperature. To avoid damage to RW610FML caused by repeated heating, mount the RW610FML only
after reflow soldering for the other side of the PCB has been completed. Figure 13 shows the recommended
reflow soldering thermal profile (lead-free reflow soldering) and related parameters.
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Figure 13. Reflow soldering thermal profile

14 Acronyms
Table 34 lists the acronyms used in this document.
Table 34. Acronyms
Term Description
ACOMP Analog Comparator
ADC Analog-to-Digital Converter
AP Access Point
Bluetooth LE Bluetooth Low Energy
BPSK Binary Phase-Shift Keying
CCK Complementary Code Keying
CDM Charged Device Model
CE Conformité Européenne
DAC Digital-to-Analog Converter
DMA Direct Memory Access
DMIC Digital Microphone
DQPSK Differential Quadrature Reference Phase-Shift Keying
EVM Error Vector Magnitude
FCC Federal Communications Commission
GFSK Gaussian Frequency Shift Keying
GND Ground
GPIO General-Purpose Input/Output
HBM Human Body Model
HT High Throughput
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Table 34. Acronyms...continued

RW610FML

Term Description

1/0 Input/Output

1’c Inter-Integrated Circuit

IC Innovation, Science and Economic Development Canada (ISED) Certification
’s Inter-IC Sound

IEEE Institute of Electrical and Electronics Engineers
ISP In-System Programming

JTAG Joint Test Action Group

Kbit/s Kilobits Per Second

LCC Leadless Chip Carrier (package)

LCD Liquid Crystal Display

LGA Land Grid Array

Mbit/s Million Bits Per Second

MCS Modulation and Coding Scheme

MCU Microcontroller Unit

NOR Not OR

OTA Over The Air

PCB Printed-circuit board

PCM Pulse Code Modulation

PDM Pulse-density Modulation

PTA Packet Traffic Arbitration

PWM Pulse Width Modulation

QAM Quadrature Amplitude Modulation

QPSK Quadrature phase-shift keying

RC Resistor Capacitor

RH Relative Humidity

RF Radio Frequency

RoHS Restriction of Hazardous Substances

SAE Simultaneous Authentication of Equals

SD Secure Digital

SDIO Secure Digital Input/Output

SMD Surface Mount Device

SPI Serial Peripheral Interface

SRAM Static Random Access Memory

SWD Serial Wire Debug

STA Station

TBD To Be Determined
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Table 34. Acronyms...continued
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Term Description

TVS Transient Voltage Suppressor

UART Universal Asynchronous Receiver/Transmitter
usSB Universal Serial Bus

(U)siM Universal Subscriber Identity Module
UTICK Micro-tick Timer

ViH High-level Input Voltage

VL Low-level Input Voltage

Vmax Maximum Voltage

Vmin Minimum Voltage

Vnom Normal Voltage Value

VoH High-level Output Voltage

VoL Low-level Output Voltage

VSWR Voltage Standing Wave Ratio

WCI Wireless Coexistence Interface
Wi-Fi Wireless Fidelity

WPA Wi-Fi Protected Access

XIP Execute in Place

15 References

The following reference provides more technical information about the RW610 device:

[11 Wireless MCU with Integrated Wi-Fi 6 and Bluetooth Low Energy (document RW610)

16 Revision history

Table 35 summarizes the revisions to this document.

Table 35. Revision history

Document ID

Release date

Description

RW610FML v.1.0

2 November 2026

Product datasheet
¢ |nitial release
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Legal information

RW610FML

Data sheet status

Document status 12! Product status ! Definition

Objective [short] data sheet Development This document contains data from the objective specification for product
development.

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification.

Product [short] data sheet Production This document contains the product specification.

[11 Please consult the most recently issued document before initiating or completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple
devices. The latest product status information is available on the Internet at URL https://www.nxp.com.

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is
intended for quick reference only and should not be relied upon to contain
detailed and full information. For detailed and full information see the
relevant full data sheet, which is available on request via the local NXP
Semiconductors sales office. In case of any inconsistency or conflict with the
short data sheet, the full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product

is deemed to offer functions and qualities beyond those described in the
Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

RW610FML

All information provided in this document is subject to legal disclaimers.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or

the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.
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Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

HTML publications — An HTML version, if available, of this document is
provided as a courtesy. Definitive information is contained in the applicable
document in PDF format. If there is a discrepancy between the HTML
document and the PDF document, the PDF document has priority.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.
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Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.

AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE,
Cordio, CoreLink, CoreSight, Cortex, DesignStart, DynamiQ, Jazelle,
Keil, Mali, Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore,
Socrates, Thumb, TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-
PLUS, ULINKpro, pVision, Versatile — are trademarks and/or registered
trademarks of Arm Limited (or its subsidiaries or affiliates) in the US and/or
elsewhere. The related technology may be protected by any or all of patents,
copyrights, designs and trade secrets. All rights reserved.

Bluetooth — the Bluetooth wordmark and logos are registered trademarks
owned by Bluetooth SIG, Inc. and any use of such marks by NXP
Semiconductors is under license.
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