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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 (l1oT) 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:
e Standard

IEEE Std 802.11ah™-2016 compliant
1/2/4 MHz channel bandwidth support
WPA?2 PSK support

150 kbps ~ 15 Mbps data rate

AP and STA role support

e Radio frequency

m -109 dBm minimum receive sensitivity

m +23 dBm transmit power

m 920.5~924.5 MHz frequency band

(By replacing RF SAW filter, other frequency band can be supported within
750~950 MHz)
e CPU

m ARM Cortex-M3 for application

m ARM Cortex-MO for IEEE 802.11ah WLAN

m Clock frequencies for both processor (32/48 MHz)
e Host interface

m UART and SPI support for host interface
e Peripherals

m GPIO, ADC, PWM and timers

m |2C, SPl and UART
e Temperature range

m -40°Cto +125°C
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1.2 Applications

Low to high data rate can be applied in various loT applications like:
e Wearable

e Home automation

e Healthcare

e Industrial automation

e Safety and security

e Smart grid

e Multimedia streaming

2. Block Diagram

— UART

— ITAG

— 5P

— FEM
e At RFFM6901 saw

Filter — 12C

VDD _FEM ——

N O A

— GFIO

__ vBaT
(3.3v)

1
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3. Pin Description
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Pad no.
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Name
GROUND
GROUND
GROUND
GROUND
VDD_FEM
VBAT_3.3V
GROUND
GROUND
MODE_00
MODE_01
MODE_02

MODE_03
MODE_04

GROUND
HSPI_nCS
HSPI_CLK
HSPI_MISO
HSPI_MOSI
HSPI_EIRQ
GROUND
GROUND

NC

NC

NC
GP_00_UART2_TX
GP_01_UART2_RX
GP_02_UART2_RTS
GP_03_UART2_CTS
GP_04_UARTO_TX
GP_05_UARTO_RX
GP_06_UART3_TX
GP_07_UART3_RX
GP_08_UART1_RX
GP_11_UART1_TX
GP_10_GPIO
GP_09_GPIO
GP_17_I2C_SDA
GP_16_I2C_SCL

Direction Volt
GND
GND
GND
GND
P
P
GND
GND

GND
GND

I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
I/O
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Description

Module power input for FEM
Module power input for SYS

SW define (When ROM BOOT)
11: Internal SRAM BOOT

0: ROM BOOT

1: XIP BOOT

0: Cortex-MO Mater
1: Cortex-M3 Mater
0: Two CPU

1: One CPU

Host SPI-Chip Select (active low)
Host SPI-Clock

Host SPI-Mater in Slave out
Host SPI-Mater out Slave in
Host SPI-Interrupt

UART Channel2 Tx
UART Channel2 Rx
UART Channel2 RTS
UART Channel2 CTS
UART Channel0 Tx
UART ChannelO Rx
UART Channel3 Tx
UART Channel3 Rx
UART Channell Rx
UART Channell Tx
Multiple purpose
(GPIO, 12C, PWM, SPI, Ext-INT)
I2C_SDA

2C_SCL
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

GP_15_SSPO_CLK
PD_14_SSPO_CS
PD_13_SSPO_MOSI
PD_12_SSPO_MISO
RESET

GROUND
JTAG_TRSTN
JTAG_TMS
JTAG_TCK
JTAG_TDI
JTAG_TDO
GROUND

VDDIO

GROUND
GROUND
AUXADCIN3
AUXADCIN2
AUXADCIN1
GROUND

NC

NC

GROUND
GROUND

RF_ANT

GROUND
GROUND
GROUND
GROUND
GROUND
GROUND

GND

GND
GND
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SPIO_Clock

SPI0_Chip Enable (active low)
SPI0O_Mater out Slave in
SPIO_Mater in Slave out
Reset (active high)

JTAG reset

JTAG mode selection
JTAG clock

JTAG data input
JTAG data output

Module I/O supply input

AUXADC input 3
AUXADC input 2
AUXADC input 1

RF IN/OUT
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4. Absolute Maximum Rating
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Symbol Rating Min Max Units
Storage Temperature -40 +125 °C
VBAT -0.5 3.8 \Y
supply Voltage VDDIO -0.5 3.8 \Y

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

Symbol Rating Min Typ Max Units
Operating Temperature Range -40 - +85 °C
VBAT 2.8 33 3.6 Vv
Operating Voltage
VDDIO 1.8 33 VBAT Vv

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

Mode DUT Status Band (MHz) VBAT=3.3V, Ta=27°C
TX@18dBm 200
802.11ah (1Mhz BW) 922
Continuous RX@-80dBm 41
TX@18dBm 200
802.11ah (2Mhz BW) 922
Continuous RX@-80dBm 41
TX@18dBm 200
802.11ah (4Mhz BW) 922
Continuous RX@-80dBm 42

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.
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5.3 Power on sequence

i
RESET \

|

|

|

|

|

|
VBAT |

VDDIO / |

|
|
le—— 32768 kHe Start-up Time {tmax = 20ms) —bll-(- 30us =

' |
: |
32.768 kHz I \
T |
| |

6. AC Specifications

6.1 HSPI timing

|
5

Cbsui tl

HSPI_nCS \

e e

HSPI_CLK |

syl t .
| . H . /
HSPI_MOSI X & X \X
HSPI_MISO ) @l . \ X
L | :
topLy "' " ton !

Symbol Parameter Min Typ Max Unit
fep Frequency - - 25 MHz
tooiy Output delay time 6 - - ns
tou Output hold time 2 - - ns
tisu Input setup time - - 14 ns
tin Input hold time 25 - - ns
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6.2 SPI Timing

SPI_CLK / i f

SPI_CS \

SPLTXD —— X

SPLRXD —— X X WX Y

Symbol Parameter Min Typ Max Unit
fop Frequency master - - 24 MHz
slave - - 4 MHz
tobLy Output delay timel 0 - 10 ns
tooLyz Output delay time2 0 - 10 ns
tisu Input setup time 18 - - ns
tis Input hold time 20 - - ns
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6.3 AUXADC Timing

Fs [\ J \_ \_j:ﬁ/ -/

(C Latency

N 0 DK _<8:03\ YO, 77777 %

ccnedlana

Symbol Parameter Min Typ Max Unit
VCIM Input common-mode voltage 0.25 0.28 0.31 A"
Vep Input Swing - 0.5 - Vpp
FS Sampling Clock - 32 - MHz
Latency Conversion latency(1 cycle = 31.25 ns) - 11 - cycle
N Resolution - 9 - Bit
RIN Input impedance - 1 - Mohms
|_active Current consumption (1.2V supply) - - 300 UA
|_down Power-down current (1.2V supply) | - - 1 uA
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7. 11ah WLAN RF Specifications and Performance

7.1 Transmitter Specifications

Parameter Conditions Min Typ Max Unit
RF Output Frequency Range ' 920.5 924.5 | MHz
EVM compliant Output Power | 13.5 Mbps (MC57, 4 MHz BW) 18 dBm
EVM at 0 dBm output power 33 dB
- Transmitter Spurious Signal < 700 MHz <-36 dBm/
Emissions =1 GHz <45 MHz
RF Output Return Loss Single ended output port -10 dB
Output 1dB Gain Compression | 0.4 MHz CW signal input 25 dBm
Gain Control Range 30 dB
Gain Control Step 1 dB
Over RF channel, RF frequency, and
Unwanted Sideband baseband frequency at 0 dBm output <-40 dBc
power

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

Parameter Conditions Min Typ Max Unit

RF Input Frequency Range ¥ 920.5 924.5 MHz
For LNA high/mid/l [

RF Input Return Loss or igh/mid/flow gain -10 12 | -15 dB
modes

Total Voltage Gain Range Analog + Digital Gain -10 92 dB

RF Gain Step Fru;_:nm high gain mode to medium 5 dB
gain mode

RX Gain Step From RF to Analog 1 dB

DSB Noise Figure LNA max gain mode 35 dB
LNA with high gain mode -17

11P3 - - dBm
LNA with low gain mode 24
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Baseband Filters for Receiver (Analog + Digital Filter)

| Baseband -3dB Low-pass 1 MHz channel 0.5 MHz
Corner Frequency 2 MHz channel 1.0 MHz
| (Controllable) | 4 MHz channel | | 20 | MHz

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

IEEE Relative
DR/MCS/BW EVM [%)

constellation EVM (%) (IEEE) Comments
{Mbps/ /MHz) emor (dB) [NRM72924)
0.15/MCS10/1 = B3.1 31 BPSK Peak
0.30/MCS0/1 -5 56.2 3l BPSK Peak
0.60/MCS1/1 =10 316 il 18 dBm OFDM, RMS
0.90/MCS2/1 -13 22.4 il 18 dBm OFDM, RMS
1.20/MCS3/1 =16 158 3l 18 dBrm OFDM, RMS
1.80/MCS4/1 -19 11.2 31 18 dBm OFDM, RMS
2.40/MCSs5/1 =22 7.9 31 18 dBm OFDM, RMS
2.70/MCSE/1 -25 5.6 il 18 dBm OFDM, RMS
3.00/MCS7/1 -27 4.5 il 18 dBm OFDM, RMS
0.65/MCS0/2 =5 56.2 29 BPSK Peak
1.30/MCS1/2 =10 31.6 29 18 dBm OFDM, RMS
1.95/MCS2/2 -13 22.4 249 18 dBm OFDM, RMS
2.60/MCS3/2 =16 158 29 18 dBm OFDM, RMS
3.90/MCS4/2 =19 11.2 29 18 dBm OFDM, RMS
5.20/MCS5/2 =22 7.9 29 18 dBm OFDM, RMS
5.85/MCSE/2 =25 5.6 29 18 dBm OFDM, RMS
6.50/MCST/2 =27 4.5 29 18 dBm OFDM, RMS
1.35/MCS0/4 =5 56.2 3o BPSK Peak
2.70/MC51/4 =10 31.6 30 18 dBm OFDM, RMS
4.05/MCS2/4 -13 22.4 3.0 18 dBm OFDM, RMS
5.40/MCS3/4 -16 158 30 18 dBm OFDM, RMS
B.10/MCS4/4 =19 11.2 a0 18 dBrm OFDM, RMS
10.80/MCS5/4 =22 7.9 30 18 dBm OFDM, RMS
12.15/MCS6/4 =25 5.6 30 18 dBm OFDM, RMS
13.50/MCS7 /4 | -27 4.5 3.0 | 18 dBm OFDM, RMS

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

Rate  Modulation/Coding Chip Part Specification

Band BW - Conditions/Conditions [dBm]
kbps Min Typ Max
300 BPSK 1/2 -105
600 QPSK 1/2 -103
oS00 CIPSK 3/4 @ PER=10%, 256 bytes -100
1200 160AM 1/2 Full Operating 97
1 MHz 1800 160AM 3/4 Temperature; )
Full Battery Voltage
2400 640AM 2/3 Range; 00
2700 640AM 3/4 Laad 7 : 50 Ohms; -88
3000 640AM 5/6 -a7
150 BPSK 1/2 rep. 2x -108
650 BPSK 1/2 -101
1300 QPSK 1/2 @ PER<10%, 256 bytes 98
920.5~ 1950 QPsSK 3/4 Full Operating 05
924.5M »Mug 2600 16QAM 1/2 Temperature; 92
Hz 3900 16C0AM 3/4 Full Battery Voltage .89
Range;
5200 640AM 2/3 ! -a5
2/ Load Z : 50 Ohms;
5850 640AM 3/4 -83
6500 640AM 5/6 -82
1350 BPSK 1/2 -85
2700 PSK 1/2 -85
a Y @ PER<10%, 256 bytes
4050 QPsK 3/4 Full Operating 52
4 MHz 5400 16040 1/2 Temperature; -89
8100 16CAM 3/4 Full Battery Voltage 86
Range;
10800 B40AM 2/3 ! -82
Load 7 : 50 Ohms;
12150 640AM 3/4 ms .80
| | 13500 | 64QAM 5/6 | | | 79 |
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7.4.2 Adjacent Channel Rejection (ACR)
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Band B Rates ”“""'“;‘:;"' Coding ¢onditions/Conditions ACR o]
kbps Min Typ Max
300 BPSK 1/2 32
600 QPsK 1/2 30
900 QPsK 3/4 29
1200 16QAM 1/2 @ PER<10%, 28
1 MHz 1800 1600AM 3/4 Paesicad=Psansitnay + 3B, 25
2400 640AM 2/3 Pintertare @ N+1 channel 24
2700 640AM 3/4 23
3000 640AM 5/6 22
150 BPSK 1/2 rep. 2x 35
650 BPSK 1/2 30
1300 aPsSK 1/2 28
920.5~ 1950 OPSK 3/4 27
924.5M 2600 16QAM 1/2 @ PER<10%, 26
Hz 2 MHz Paesirod=Pansiay + 3dB,
3900 16QAM 3/4 Pintartors] @ N+1 channel 23
5200 640AM 2/3 71
5850 640AM 3/4 19
6500 640AM 5/6 17
1350 BPSK 1/2 28
2700 QPSK 1/2 26
4050 QPSK 3/4 25
5400 16QAM 1/2 @ PER<10%, 23
4 MHz Paesirad=Psansithay + 3dB,
8100 16QAM 3/4 Pintertere ] @ M+1 channel 20
10800 640AM 2/3 18
12150 640AM 3/4 15
| 13500 | B40AM 5/6 | | 12 |
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8. Product Characteristic

8.1 Product Dimension

20.00 > —» 2.65 —

Iy

30.00

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

0.50 1.10 0.60 0.60 1.50
— = r— — = Bl »>
0.50 ¥
3 H -
65 N gl 12| |8 |=| [8] |5 3 ss | 1.50
¥ L] v
1.30 € 3.50 —»
L [ B N 1.25 €« 3.00 »e— 500 —>»
v |
0.60 1.25
F =
5.00
0.60
+
6 47
F 3
3.00 [ 5.00 —™
il I = ]
F 3
Cs ]
5.00 30.00
r
k 13 40
3.00
i —
E
5.00
¥ 19 EY
F
0 [= ]
4.50
r r
" 20.00 B

Physical dimension (top view) Unit: mm
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8.3 Recommend footprint
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9. SMT Temperature Sequence (Pb-free)
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u- : > ,'—J \v
100 3 pF o A v"“'?\:;:\_‘
150 _// - i ?4.1:§§;§\
120 4 _. % : \\“\\\m
al il
3 -»—'-"/) :
Reflow profile
10. MAC Label Drawing
p 24mm >
, \ A
Lo
Model:WSG300NRC N~
MA C: XXXXXXXXXXXX ~
FCC ID: PPQ-WSG300NRC
;f:%':glﬁ / !
&R fE FHECC 200, R ~F A&5*5mm. F4R ABAR LA £ .
& REBE RN A XXXXXXXXXXXX GERSHRfL)
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11. Packing Drawing

I I ;) I 1 I 5 I i I T )
A 0
o
) @)
Da ot put the module in the top 20pcs and the last of 50pcs by one reel
ITEM | PIN DESCRIPTION arty
B 1 e Product 1 4
2 [5252000055KD Tape Reel 21.75m/800
® 3 |s253000001kD | Reelcover 500m/17600
4 |p2o0000001KD | Resi Disc 15" 21800
5 |s251000001kD | ReelAxes1s 1/800
N 6 MMz Reel bag label 3/800
7. [ro1a000008YD | Dryer 1/800
b 8  |515300093437 10%-60%Humidity Indicator Card 1/800
9 |sz30000431zD Plastic strip 1so0 ¢
© 10 [50110001022D | AL Bag Ant-Static 1/800
11 |500101005130 | Caution. label 1/800
12 |509100002530 | ESDecaveat 1/800
13 |50300008621D Pizza box 1/800
H 14 |50300008341D Carton 113200 ]
15 |umios Carton Label 1/3200
16 |sponooonoaep | HIFMH 3.67/3200)
17_|
) A3 [unr1 [schce| sweer| MoveL ho. | WSG30ONRC N
NN ] ANGLE =] IFREE‘\ of 1| PART WAME | DUMMY PACKAGE
:—-lsn ::; :“ i::; ;’,j%:':ﬂ' APPROVED| CHECKED | DESIGNED| PART No. |WEV\ Al
10-50 [ +0.10 N : 690 =0.5 fita Huzng L!ﬁalﬁ"fﬂ-’l‘:ﬂ
[ . LITE@Y LITE-ON TECHNOLOGY CORP.
T T T T T T T T T T T
1 1 2 1 3 1 4 5 1 [ 7 1 []
Lt L DIM TOLERANCES | REV. ECNR DRAWN| DATE.
CONFIDENTIAL X +0.30
XX +0.20
A XXX £0.10 A
E:1.75+£0.10 P2:2.00+0.15 P0:4,00+£0.10 . Do:
i ‘ 0. B1:24.0040.10 15050 L
) ) EE A R A R e Y B
S
m ol < g L
I o
P
iy H & g
| g ¥« 5 & & ] c
[ S -
3 ¥ @
4 z 3 L
o f¢¢'¢$¢‘¢'¢‘¢'$¢'$$$$/$¢‘$¢‘$¢‘$¢$¢ D
A D1:@2.00 min |
* AQ:20.30 ‘
| K1: 3.€ o2l I JKo: 4.00 E
< | L. 10 sprocket hole pitch cumulative tolerance +0.20. W | 44.00:0.30 |
2. Carrier camber is within 1 mm in 250 mm.
3. Material : Black Conductive Polystyrene Alloy. A0 | 20.30+0.10
F| |4. All dimensions meet EIA-481 requirements. BO 30.30+0.10 |F
5. Thickness : 0.35£0.05mm.
| | 6. Packing length per 22" reel : 43.5 Meters.(1:2) KO0 | 4.20+0.10
7. Component load per 15" reel : 800pcs.(1]Z=20{£ 2 50PCS) K1 3.10+0.10
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LITE-ON TECH. CORP.
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TOP VIEW 111
c
PART NAME PART NMBER | DIM ary
Note: 1 PALLET 5140000035WD | 1200%1000x130MM | 1/ 38004 1
1.3LAYERS/BIGH = $40MM BRSLOUO6IVD | 0O | R
2 CARTCN OUT DIMENSIONS: 430*410*270MM 2 PAPER 204000000630 | BI0x20%30%3MM | 8/ 38400
3. 3200 SETS /CARTON k] STRAPS 0 W XX/ 38400
4.4 CAOVLAYR § e e ey e T Ty e ro—
PART WAME
2. 38400 SBTS/PALLET :u :::: :::: H:" ,:‘.::: ::; [APPROVED | CHECKED | DESIGNED | PART No. JREVl A0
SHIP BY AIR 1050 | £0.10 | 3418 | £0.20 205 0 | it
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4 iTE® TOP  WIEW 111
c
PART NAE | PART MMBER | DIW [
Note: 1 paLLEl S140000035WD | 1200w1000K130HH | 1/ 54000
2.CARTON QUT DIMENSIONS: 430*410*270MM ] PAPER B | 52000
3, 3200 SEIS /CARTON L 4 STRAPS W 0 | o 54000
4,4 CARTON/LAYER Vi = ou [ scAf[SHEET] wooew v | WSGEOONRC b
- b A (B [C [T = ‘ PART WA | PACKAGE
g. 64000 ﬁil’ﬂm ;."{ﬂ :::: :::: e :::: ::; IAPPROVED | OHEKED | pESIGNED | PART Mo, [re] 20
_m P BY 1050 [£0.10 TE] B0 0.5 v i
ey o B cco | LITE®IN e reomorcer cone.
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