
 

 

                                     Page 1/21                       2021/11/30  

 

 

PRODUCT SPECIFICATION 

NRM7292B 802.11ah Wi-Fi module  

 

WSG300NRC 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

Change History 

Revision Date Author   Change List 

Version 1.0 2019/8/6 Connie HY Wu   Preliminary 

Version 1.1 2019/12/2 Connie HY Wu   Update photo 

Version 1.2 2020/03/26 Connie HY Wu   Update pad dimension 

Version 1.3 2020/04/20 Connie HY Wu   Update recommend footprint 

Version 1.4 2020/07/24 Kelly Hsu 
  Update Block Diagram 

Modify Pin Description 

Version 1.5 2021/08/27 Kelly Hsu   Update MAC Label(add FCC ID) 

Version 1.6 2021/10/26 Kelly Hsu 
  Modify MAC Label dimension 

  Add Packing Drawing 

 

 

* This document contains confidential proprietary information and is property of LTC. The contents of 

this document should not be disclosed to unauthorized persons without the written consent of LTC.  

 



 

 

                                     Page 2/21                       2021/11/30  

 

Content 

OVERVIEW ............................................................................................................................................ 3 

1.1 MODULE FEATURES ........................................................................................................................ 3 

1.2 APPLICATIONS............................................................................................................................ 4 

2. BLOCK DIAGRAM .............................................................................................................................. 4 

3. PIN DESCRIPTION ............................................................................................................................. 5 

4. ABSOLUTE MAXIMUM RATING ........................................................................................................ 8 

5. OPERATING CONDITION ................................................................................................................... 8 

5.1 OPERATING CONDITION ................................................................................................................. 8 

5.2 CURRENT CONSUMPTION .............................................................................................................. 8 

5.3 POWER ON SEQUENCE ................................................................................................................... 9 

6. AC SPECIFICATIONS .......................................................................................................................... 9 

6.1 HSPI TIMING ................................................................................................................................... 9 

6.2 SPI TIMING ...................................................................................................................................... 9 

6.3 AUXADC TIMING........................................................................................................................... 11 

7. 11AH WLAN RF SPECIFICATIONS AND PERFORMANCE ................................................................. 12 

7.1 TRANSMITTER SPECIFICATIONS ................................................................................................... 12 

7.2 RECEIVER SPECIFICATIONS ........................................................................................................... 12 

7.3 TRANSMITTER PERFORMANCE .................................................................................................... 13 

7.4 RECEIVER PERFORMANCE ............................................................................................................ 14 

7.4.1 RECEIVER SENSITIVITY ............................................................................................................... 14 

7.4.2 ADJACENT CHANNEL REJECTION (ACR) .................................................................................... 15 

8. PRODUCT CHARACTERISTIC ........................................................................................................... 15 

8.1 PRODUCT DIMENSION ................................................................................................................. 16 

8.2 PAD DIMENSION ........................................................................................................................... 17 

8.3 RECOMMEND FOOTPRINT ........................................................................................................... 18 

9. SMT TEMPERATURE SEQUENCE (PB-FREE) .................................................................................... 18 

10. MAC LABEL DRAWING .................................................................................................................. 19 

11. PACKING DRAWING ..................................................................................................................... 20 

 



 

 

                                     Page 3/21                       2021/11/30  

 

Overview 

IEEE 802.11ah is a new Wi-Fi standard operating in the Sub 1GHz license-exempt 

band, offering longer range and lower power connectivity necessary for internet of 

things (IoT) applications. WSG300NRC contains external RF front end module (FEM) 

which can increase transmission power up to 23 dBm. Onboard serial flash can be 

used for OTA software development and with internal 32KB cache memory, it can 

support execution in place (XIP) feature. 

 

 

1.1 Module features 

The main features are represented as follows: 

• Standard 

  ￭ IEEE Std 802.11ahTM-2016 compliant 

  ￭ 1/2/4 MHz channel bandwidth support 

  ￭ WPA2 PSK support 

  ￭ 150 kbps ~ 15 Mbps data rate 

  ￭ AP and STA role support 

• Radio frequency 

  ￭ -109 dBm minimum receive sensitivity 

  ￭ +23 dBm transmit power 

  ￭ 920.5~924.5 MHz frequency band 

  (By replacing RF SAW filter, other frequency band can be supported within 

750~950 MHz) 

• CPU 

  ￭ ARM Cortex-M3 for application 

  ￭ ARM Cortex-M0 for IEEE 802.11ah WLAN 

  ￭ Clock frequencies for both processor (32/48 MHz) 

• Host interface 

  ￭ UART and SPI support for host interface 

• Peripherals 

  ￭ GPIO, ADC, PWM and timers 

  ￭ I2C, SPI and UART 

• Temperature range 

  ￭ -40°C to +125°C 
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1.2 Applications 

Low to high data rate can be applied in various IoT applications like: 

• Wearable 

• Home automation 

• Healthcare 

• Industrial automation 

• Safety and security 

• Smart grid 

• Multimedia streaming  

 

 

2. Block Diagram 

 

VDD_FEM 
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3. Pin Description 

 

GND GND 

GND 

GND 

GND 

GND GND 
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Pad no. Name Direction Volt Description 

1 GROUND GND   

2 GROUND GND   

3 GROUND GND   

4 GROUND GND   

5 VDD_FEM P  Module power input for FEM 

6 VBAT_3.3V P  Module power input for SYS 

7 GROUND GND   

8 GROUND GND   

9 MODE_00 I  SW define (When ROM BOOT) 
11: Internal SRAM BOOT 10 MODE_01 I  

11 MODE_02 I  0: ROM BOOT 
1: XIP BOOT 

12 MODE_03 I  0: Cortex-M0 Mater 
1: Cortex-M3 Mater 

13 MODE_04 I  0: Two CPU 
1: One CPU 

14 GROUND GND   

15 HSPI_nCS I  Host SPI-Chip Select (active low) 

16 HSPI_CLK I  Host SPI-Clock 

17 HSPI_MISO O  Host SPI-Mater in Slave out 

18 HSPI_MOSI I  Host SPI-Mater out Slave in 

19 HSPI_EIRQ O  Host SPI-Interrupt 

20 GROUND GND   

21 GROUND GND   

22 NC -   

23 NC -   

24 NC -   

25 GP_00_UART2_TX I/O  UART Channel2 Tx 

26 GP_01_UART2_RX I/O  UART Channel2 Rx 

27 GP_02_UART2_RTS I/O  UART Channel2 RTS 

28 GP_03_UART2_CTS I/O  UART Channel2 CTS 

29 GP_04_UART0_TX I/O  UART Channel0 Tx 

30 GP_05_UART0_RX I/O  UART Channel0 Rx 

31 GP_06_UART3_TX I/O  UART Channel3 Tx 

32 GP_07_UART3_RX I/O  UART Channel3 Rx 

33 GP_08_UART1_RX I/O  UART Channel1 Rx 

34 GP_11_UART1_TX I/O  UART Channel1 Tx 

35 GP_10_GPIO I/O  Multiple purpose 
(GPIO, I2C, PWM, SPI, Ext-INT) 36 GP_09_GPIO I/O  

37 GP_17_I2C_SDA I/O  I2C_SDA 

38 GP_16_I2C_SCL I/O  I2C_SCL 



 

 

                                     Page 7/21                       2021/11/30  

 

39 GP_15_SSP0_CLK O  SPI0_Clock 

40 PD_14_SSP0_CS O  SPI0_Chip Enable (active low) 

41 PD_13_SSP0_MOSI O  SPI0_Mater out Slave in 

42 PD_12_SSP0_MISO I  SPI0_Mater in Slave out 

43 RESET I  Reset (active high) 

44 GROUND GND   

45 JTAG_TRSTN I  JTAG reset 

46 JTAG_TMS I  JTAG mode selection 

47 JTAG_TCK I  JTAG clock 

48 JTAG_TDI O  JTAG data input 

49 JTAG_TDO I  JTAG data output 

50 GROUND GND   

51 VDDIO P  Module I/O supply input 

52 GROUND GND   

53 GROUND GND   

54 AUXADCIN3 I  AUXADC input 3 

55 AUXADCIN2 I  AUXADC input 2 

56 AUXADCIN1 I  AUXADC input 1 

57 GROUND GND   

58 NC -   

59 NC -   

60 GROUND GND   

61 GROUND GND   

62 RF_ANT I/O  RF IN/OUT 

63 GROUND GND   

64 GROUND GND   

65 GROUND GND   

66 GROUND GND   

67 GROUND GND   

68 GROUND GND   
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4. Absolute Maximum Rating 

NOTE: Stresses above those listed in Absolute Maximum Rating may cause permanent device failure. 
Functionality at or above these limits is not implied. Exposure to absolute maximum ratings for extended periods 
may affect device reliability. 

 

5. Operating Condition 

 5.1 Operating condition 

NOTE: To ensure WLAN performance, ripple on the 2.1- to 3.3-V supply must be less than ±300 mV and ripple on 
the 1.8-V supply must be less than 2% (±40 mV). 

 

5.2 Current consumption 

Note: Unless otherwise specified, TA=27°C, VBAT=3.6V, using internal PMU. Measurements are done at antenna 
port, which is directly connect to the device. 

 

 

Symbol Rating Min Max Units 

Storage Temperature -40 +125 °C 

Supply Voltage 
VBAT -0.5 3.8 V 

VDDIO -0.5 3.8 V 

Symbol Rating Min Typ Max Units 

Operating Temperature Range -40 - +85 °C 

Operating Voltage 
VBAT 2.8 3.3 3.6 V 

VDDIO 1.8 3.3 VBAT V 

Mode DUT Status Band (MHz) VBAT=3.3V, Ta=27°C 

802.11ah (1Mhz BW) 
TX@18dBm 

922 
200 

Continuous RX@-80dBm 41 

802.11ah (2Mhz BW) 
TX@18dBm 

922 
200 

Continuous RX@-80dBm 41 

802.11ah (4Mhz BW) 
TX@18dBm 

922 
200 

Continuous RX@-80dBm 42 
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5.3 Power on sequence 

 

6. AC Specifications 

6.1 HSPI timing  
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6.2 SPI Timing  
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6.3 AUXADC Timing  
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7. 11ah WLAN RF Specifications and Performance  

7.1 Transmitter Specifications  

Note: Unless otherwise specified, TA=27°C, VBAT=3.6V, RF input/output specifications are referenced not device 
pins and do not include 1dB loss from EV kit OCB and SMA connector.  
(1)  RF output frequency range depends on RF SAW filter on the module. The NRC7292 chipset by itself can 

support frequency range from 750 to 950 MHz.  

 

7.2 Receiver Specifications 
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Note: Unless otherwise specified, TA=27°C, VBAT=3.6V, RF input/output specifications are referenced not device 
pins and do not include 1dB loss from EV kit OCB and SMA connector.  
(1) RF output frequency range depends on RF SAW filter on the module. The NRC7292 chipset by itself can 

support frequency range from 750 to 950 MHz.  

  

 

7.3 Transmitter Performance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note: <Conditions> supply voltage VBAT 2.6~3.6V, TA=25°C, Signal within spectrum mask. 
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7.4 Receiver Performance 

7.4.1 Receiver Sensitivity  
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7.4.2 Adjacent Channel Rejection (ACR)  
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8. Product Characteristic 

8.1 Product Dimension 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      

 

  

 

 

 

 

Physical dimension (top view)  Unit: mm 
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8.2 PAD Dimension 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Physical dimension (top view)  Unit: mm 
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8.3 Recommend footprint 
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9. SMT Temperature Sequence (Pb-free) 

Reflow profile 

 

10. MAC Label Drawing 
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11. Packing Drawing 
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