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1. OVERVIEW

The WG7A51-01 is a Dual band (2.4 / 5GHz) Wi-Fi 6 and Bluetooth low energy 5.4 combination SiP
(System in Package) module to support 1x1 IEEE 802.11a/b/g/n/ax WLAN standards and BLE 5.4, enabling
seamless integration of WLAN/BLE and low-energy technology.

The WG7A51-01 offers Wi-Fi 6 while maintaining compatibility with Wi-Fi 4 (802.11 a/b/g/n) and Wi-Fi 5
(802.11ac).

The WG7A51-01 module is based on Tl CC3351 single-die chip that WLAN function is connected to the
host processor via a SDIO interface, and the Bluetooth is connected via a UART interface. The WG7A51-01 is
ideal for use in cost-sensitive embedded applications with a Linux or RTOS host running TCP/IP.

WG7A51-01 brings the efficiency of Wi-Fi 6 to embedded device applications for the internet of things
(loT), with a small PCB footprint and highly optimized bill of materials.

1.1. General Features

® \Wi-Fi6
B Dual band 2.4/5 GHz, 20 MHz, single spatial stream
B MAC, baseband, and RF transceiver with support for IEEE 802.11 a/b/g/n/ax
B Target wake time (TWT), OFDMA, MU-MIMO (Downlink), Basic Service Set Coloring, and trigger
frame for improved efficiency
B Hardware-based encryption and decryption supporting WPA2 and WPA3
® Bluetooth Low Energy 5.4
B LE Coded PHYs (Long Range), LE 2M PHY (High Speed) and Advertising Extension
B Host controller interface (HCI) transport with option for UART or shared SDIO
® Enhanced Security
B Secured host interface
B Firmware authentication
B Anti-rollback protection
® Multirole support (for example, concurrent STA and AP) to connect with Wi-Fi devices on different RF
® 3-wire or 1-wire PTA for external coexistence with additional 2.4-GHz radios (for example, Thread or
Zigbee)
® Small packages:
B Dimension 13.4mm(L) x 13.3mm(W) x 2.14mm(H)
B Pin 2 pin compatible with WG7837-V0 and Tri band (2.4 / 5 / 6GHz) SiP Modules.
® RoHS Compliance
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2. FUNCTIONAL FEATURES

2.1. Module Block Diagram

Figure 2-1 shows a basic system diagram for the WG7A51-01

DOC No: WG7A51-01-DTS-DO1
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Figure 2-1. WG7A51-01 Block Diagram
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3. MODULE OUTLINE

3.1. Signal Layout (Bottom View)

Figure 3-1 shows pin assignments for the 100-pin LGA package.
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Figure 3-1. Module Pin Out (Bottom View)

3.2. Pin Description

Table 3-1. Pin Description

STATE
VOLTAGE | SHUTDOW
Pin No. Pin Name Type DIR (1/0) AFTER Description
LEVEL N STATE
POWERUP
1 GND GND Ground
2 IRQ_BLE ©® Digital o Vio PD PD Interrupt request to host for
Copyright © JORJIN TECHNOLOGIES INC. 2024 5
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BLE (in shared SDIO mode)
External coexistence interface -
3 COEX_REQ®@ Digital I Vio PU PU
request
External coexistence interface -
4 COEX_GRANT @ Digital (0] Vio PD PD
grant
External coexistence interface -
5 COEX_PRIORITY @ Digital | Vio PU PU o
priority
6 SDIO_CMD Digital 1/0 Vio Hiz Hiz SDIO command or SPI PICO
7 GND GND Ground
8 SDIO_CLK Digital | Vio Hiz Hiz SDIO clock or SPI clock
9 GND GND Ground
10 SDIO_DO Digital I/0 Vio Hiz Hiz SDIO data DO or SPI POCI
11 SDIO_D1 Digital I/0 Vio Hiz Hiz SDIO data D1
12 SDIO_D2 Digital I/0 Vio Hiz Hiz SDIO data D2
13 SDIO_D3 Digital I/0 Vio Hiz PU SDIO data D3 or SPI CS
Interrupt request to host for
14 IRQ_WL®) Digital o) Vio PD 0
WLAN
15 GND GND Ground
16 GND GND Ground
17 GND GND Ground
18 NC
19 GND GND Ground
20 GND GND Ground
21 SWCLK Digital | Vio PD PD Serial wire debug clock
22 SWDIO Digital 1/0 Vio PU PU Serial wire debug 1/0
23 GND GND Ground
24 GND GND Ground
25 NC
26 NC
27 NC
28 GND GND Ground
29 GND GND Ground
30 GND GND Ground
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31 GND GND Ground

Bluetooth Low Energy and
32 ANT RF 1/0

WLAN 2.4GHz / 5GHz RF port
33 GND GND Ground
34 GND GND Ground
35 GND GND Ground
36 SLOW_CLOCK_IN Digital I Vio PD PD 32.768-kHz RTC clock input
37 GND GND Ground

1.8 V supply for 10, SRAM,
38 VIO POW

digital, analog domain

39 GND GND Ground

Reset line for enabling or
40 nRESET Digital | Vio PD PD

disabling device (active low)
41 NC
42 LOGGER® Digital o] Vio PU PU Tracer (UART TX debug logger)
43 NC
44 GND GND Ground
45 GND GND Ground
46 VDD POW 3.3-V supply for PA
47 VDD POW 3.3-V supply for PA
48 GND GND Ground
49 GND GND Ground

Device RTS signal - flow control
50 UART_RTS Digital 0 Vio PU PU

for BLE HCI

Device CTS signal - flow control
51 UART_CTS Digital | Vio PU PU

for BLE HCI
52 UART_TX Digital (e} Vio PU PU UART TX for BLE HCI
53 UART_RX Digital | Vio PU PU UART RX for BLE HCI
54 GND GND Ground
55 GND GND Ground
56 NC
57 NC
58 NC
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59 GND GND Ground
60 NC
61 GND GND Ground
62 ANT_SEL@ Digital 0 Vio PD PD Antenna select control line
63 GND GND Ground
64 NC
G1~G36 | GND GND Ground

1. All digital I/O's (with the exception of SDIO signals) are Hi-Z when the device is in shutdown mode with internal
PU/PD according to the "shutdown state" column.
2. See software release notes for support level.

3. LOGGER and HOST_IRQ_WL pins are sensed by the device during boot, see CC33xx Hardware Integration.
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4. MODULE SPECIFICATIONS
We reserve the right to amend the design and/or specifications of our products without notice.
Typical values are measured with nominal device at 25°C.

4.1. Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted) (!
Table 4-1. Absolute Maximum Ratings

Parameter Conditions MIN MAX Unit

VDD VDD PA Voltage -0.5 4.2

Main supply voltage for analog and digital -

VDD_MAIN_IN, VDDA_IN1, VDDA_IN2 02 2

VDD IO Voltage -0.5 21 \Y;
VIO

Input Voltage to all digital pins -0.5 Vio+0.5

HFXT_P Input Voltage -0.5 21

VPP OTP Voltage -0.5 2.1
TA Operating Ambient Temperature -40 85 °C
Tstg Storage temperature -40 125 °C

1.  Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress ratings only,
which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended

Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

4.2. Recommended Operating Conditions

Over operating free-air temperature range (unless otherwise noted)

Parameter Conditions MIN Typ.. MAX Unit
VDD DC supply rail for PA 3 33 3.6 \"
DC supply rail for main analog and
VIO 1.62 1.8 1.98 Vv
input / output
Ta Operating ambient temperature -40 85 °C
Maximum power dissipation 2 W
Copyright © JORJIN TECHNOLOGIES INC. 2024 9
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4.3. Electrical Characteristics:

Parameter Conditions MIN Typ.. MAX Unit
Vi1 10 high level input voltage 0.65 x Vio Vio \Y
Vi 10 low level input voltage 0 0.35x Vio \Y
Vou 10 high level output voltage at 4mA Vio - 0.45 Vio Vv
Vol 10 low level output voltage at 4mA 0 0.45 \Y

4.4. WLAN Characteristics:

PARAMETER Description
Standards IEEE 802.11a/b/g/n/ax (1T1R)
Communication Interface Support for 4 bit SDIO or SPI host interfaces
Data Rate 802.11b: 1. 2. 5.5, 11Mbps

802.11g: 6. 9. 12, 18. 24. 36. 48. 54Mbps
802.11n: MCSO~7 (20MHz)
802.11ax: MCS0~7 (20MHz)

2.4GHz ISM Bands 2.412 ~ 2.472 GHz
Operating Frequency rates
5GHz UNII Bands 5.180-5.825 GHz

2.4GHz:
=2.400 £ 2.500GHz (ISM) - CH1~ CH13
5GHz:

=5.150 £ 5.250GHz (U-NII-1) - CH36 ~ 40 ~ 44 ~ 48
Number of Channels
=5.250 £ 5.350GHz (U-NII-2A) - CH52 ~ 56 * 60 * 64

= 5.470 & 5.725GHz (U-NII-2C) - CH 100 ~ 104 ~ 108 ~ 112 ~ 116 ~ 120 ~ 124 ~ 128 -
132 ~ 136 ~ 140 ~ 144

*5.725 £ 5.850GHz (U-NII-3) - CH 149 ~ 153 ~ 157 ~ 161 * 165

802.11b: DSSS (DBPSK, DQPSK, CCK)

802.11a/g: OFDM (BPSK, QPSK, 16-QAM, 64-QAM)
WLAN Modulation
802.11n: OFDM (BPSK, QPSK, 16-QAM, 64-QAM)

802.11ax: OFDM (BPSK, QPSK, 16-QAM, 64-QAM)

Throughput 50 Mbps

Target wake time (TWT), OFDMA, MU-MIMO (Downlink), Basic Service Set
Extended Features
Coloring, and trigger frame for improved efficiency
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http://WWW.JORJIN.COM


http://www.jorjin.com/

y

&
JOR avJIID
DOC No: WG7A51-01-DTS-DO1

Security Hardware-based encryption and decryption supporting WPA2 and WPA3

4.5. WLAN 2.4GHz Receiver Characteristics:

Over operating free-air temperature range (unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNIT
Operation frequency range 2412 2472 MHz
1 Mbps DSSS -95.5
2 Mbps DSSS -92.6
11 Mbps CCK -87.6
6 Mbps OFDM -90.8
Sensitivity: 8% PER for 11b rates, 10%
54 Mbps OFDM -73.3 dBm
PER for 11g/n/ax rates
HT MCSO MM 4K -90.3
HT MCS7 MM 4K -70.0
HE MCSO0 4K -89.6
HE MCS7 4K -70.0

4.6. WLAN 2.4GHz Transmitter Characteristics:

Over operating free-air temperature range (unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNIT
Operation frequency range 2412 2472 MHz
1 Mbps DSSS 16.3
11 Mbps CCK 16.3
6 Mbps OFDM 16.8
54 Mbps OFDM 14.8
Maximum output power at VPA>3.0V dBm
HT MCSO MM 16.8
HT MCS7 MM 14.7
HE MCSO 16.5
HE MCS7 14.5

4.7. WLAN 5GHz Receiver Characteristics:

Over operating free-air temperature range (unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNIT
Operation frequency range 5150 5950 MHz
Copyright © JORJIN TECHNOLOGIES INC. 2024 11
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6 Mbps OFDM -88.8
9 Mbps OFDM -87.5
12 Mbps OFDM -86.1
18 Mbps OFDM -83.6
24 Mbps OFDM -80.8
Sensitivity: 20-MHz bandwidth 36 Mbps OFDM -77.5
(10% PER for 11a/n/ax rates) 48 Mbps OFDM -73.1 dBm
54 Mbps OFDM -71.6
HT MCSO MM -88.5
HT MCS7 MM -69.3
HE MCS0O 20MHz -88.3
HE MCS7 -68.8
4.8. WLAN 5GHz Transmitter Characteristics:
Over operating free-air temperature range (unless otherwise noted)
PARAMETER CONDITIONS MIN TYP MAX UNIT
Operation frequency range 5150 5950 MHz
6 Mbps OFDM 14.0
54 Mbps OFDM 10.2
HT MCSO MM 134
Maximum output power at VPA>3.0V
HT MCS7 MM 10.2
HE MCS0O 20MHz 13.7
HE MCS7 20MHz 10.0
4.9. Bluetooth Low Energy Characteristics:
The WG7A51-01 module support BLE TX setting 0, 5, 10 or 20 dBm.
PARAMETER Description
Standards Low Energy 5.4
Communication Interface Host controller interface (HCI) transport with option for UART or shared SDIO
Frequency Rage 2402MHz ~ 2480MHz
Max output power 16.9 dBm
Modulation GFSK
Data Rate 125Kbps (LE Coded), 500Kbps (LE Coded), 1Mbps (LE 1M), 2Mbps (LE 2M)
Security AES
Copyright © JORJIN TECHNOLOGIES INC. 2024 12
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4.10. Bluetooth Receiver Characteristics:

DOC No: WG7A51-01-DTS-DO1

PARAMETER CONDITIONS MIN TYP MAX UNIT
BLE 125Kbps (LE Coded) PER <30.8% -101.8 dBm
BLE 500Kbps (LE Coded) PER <30.8% -99.6 dBm
BLE 1Mbps (LE 1M) PER <30.8% -96.6 dBm
BLE 2Mbps (LE 2M) PER <30.8% 934 dBm
4.11. Bluetooth Transmitter Characteristics:
PARAMETER CONDITIONS MIN TYP MAX UNIT
BLE 125Kbps (LE Coded) Power Set: 20dBm 16.0 dBm
BLE 500Kbps (LE Coded) Power Set: 20dBm 16.1 dBm
BLE 1Mbps (LE 1M) Power Set: 20dBm 16.3 dBm
BLE 2Mbps (LE 2M) Power Set: 20dBm 16.4 dBm
4.12. Slow Clock Using an External Clock:
PARAMETER Description SYMBOL MIN TYP MAX UNIT
Input slow clock frequency Square wave 32768 Hz
Frequency accuracy Initial + temperature + aging +250 ppm
Input Duty cycle 30 50 70 %
Rise and fall time 10% to 90% (rise) and 90%
to 10% (fall) of digital signal T/T¢ 100 ns
level
Input low level ViL 0 0.35xVio \Y
Input high level ViH 0.65x Vio 1.95 \"
Input impedance 1 MQ
Input capacitance 5 pF

4.13. Power Consumption —2.4GHz WLAN Static Modes

All results are based on measurements taken using the RadioTool evaluation application (typ values

are taken with nominal devices at room temp).

Parameter

CONDITION

SUPPLY

TYP

MAX

Unit

Copyright © JORJIN TECHNOLOGIES INC. 2024
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1 DSSS VIO 92
VDD 270 3101
6 OFDM VIO 110 1700
VDD 270 3201
54 OFDM VIO 115
VDD 215
HT MCSO VIO 110
Continuous TXY
VDD 270
mA
HT MCS7 VIO 115
VDD 215
HE MCSO VIO 110
VDD 270
VIO 115
HE MCS7
VDD 215
VIO 62
Continuous RX
VDD 0

1.  Peakcurrent VDD can hit 450mA during device calibration.

Peak current VIO of 300mA including periperhals and internal cortex

4.14. Power Consumption — 5GHz WLAN Static Modes

All results are based on measurements taken using the RadioTool evaluation application (typ values

are taken with nominal devices at room temp).

Parameter CONDITION SUPPLY TYP MAX Unit
6 OFDM VIO 170 2200
VDD 250 2900
54 OFDM VIO 175
VDD 190
HT MCSO VIO 170
VDD 250
mA
HT MCS7 VIO 175
VDD 190
HE MCSO VIO 170
VDD 250
VIO 175
HE MCS7
VDD 190
Copyright © JORJIN TECHNOLOGIES INC. 2024 14
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VIO 88
Continuous RX
VDD 0

(1). Peak current VDD can hit 450mA during device calibration.

Peak current VIO of 300mA including peripherals and internal CPU

4.15. Power Consumption — BLE Static Modes

Parameter CONDITION SUPPLY TYP MAX Unit
TX power =0 dBm VIO 105
VDD 50
TX power =10 dBm VIO 105
TX, Max Duty Cycle
VDD 130
mA
TX power =20 dBm VIO 110
VDD 270
VIO 62
RX
VDD 0
4.16. Power Consumption — Device States
MODE DESCRIPTION SUPPLY TYP Unit
External supplies are available, device held VIO 10
Shutdown
in reset (nReset is low) VDD 2
pA
Low power mode - RAM in retention VIO 330
Sleep
VDD 2

4.17. Timing and Switching Characteristics

4.17.1 Power Supply Sequencing

For proper operation of the WG7A51-01 module, perform the recommended power-up sequencing as
follows:

1. All supplies (VDD, VIO) must be available before nReset is released.

2. For an external slow clock, ensure that the clock is stable before nReset is deasserted (high).

3. The nReset pin should be held low for at least 10 us after stabilization of the external power supplies.

4.17.2 Clocking Specifications

The WG7A51-01 module uses two clocks for operation:
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» A fast clock running at 40 MHz for WLAN/BLE functions

¢ A slow clock running at 32.768 kHz for low power modes

The slow clock can be generated internally or externally. The fast clock must be generated externally.

4.17.2.1 Slow Clock Generated Internally

In order to minimize external components, the slow clock can be generated by an internal oscillator.
However, this clock is less accurate and consumes more power than sourcing the slow clock
externally. For this scenario the Slow_CLK_IN pin should be left not connected.

4.17.2.2 Slow Clock Using an External Oscillator

For optimal power consumption, the slow clock can be generated externally by an oscillator or
sourced from elsewhere in the system. The external source must meet the requirements listed
below. This clock should be fed into the WG7A51-01 pin Slow_CLK_IN and should be stable before
nReset is deasserted and device is enabled.

4.17.2.2.1 External Slow Clock Requirements

PARAMETER DESCRIPTION MIN TYP MAX UNIT
Input slow clock frequency Square wave 32768 Hz
Frequency accuracy Initial + temperature + aging +250 ppm
Input Duty cycle 30 50 70 %
10% to 90% (rise) and 90% to ns
Tr/Tf Rise and fall time 100
10% (fall) of digital signal level
VIL Input low level 0 0.35xVIO \"
VIH Input high level 0.65xVIO 1.95 \"
Input impedance 1 MQ
Input capacitance 5 pF

4.18. Interface Timing Characteristics:

4.18.1 SDIO Timing Specifications
SDIO is the main host interface for WLAN, and it supports a maximum clock rate of 52 MHz. The WG7A51-01
module also supports shared SDIO interface for both BLE and WLAN.

4.18.1.1 SDIO Timing Diagram - Default Speed
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Figure 4-1. SDIO Default Input Timing
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VSE _________ T T

Figure 4-2. SDIO Default Output Timing

4.18.1.2 SDIO Timing Parameters - Default Speed

PARAMETER DESCRIPTION MIN MAX UNIT
fclock Clock frequency, CLK 26 MHz
tHigh High Period 10 ns
tLow Low Period 10 ns
tTLH Rise time, CLK 10 ns
tTHL Fall time, CLK 10 ns
tISU Setup time, input valid before CLK 5 ns
tiH Hold time, input valid after CLK 5 ns
toDLY Delay time, CLK {, to output valid 2 14 ns
CL Capacitive load on outputs 15 40 pF

4.18.1.3 SDIO Timing Diagram - High Speed

Copyright © JORJIN TECHNOLOGIES INC. 2024 17
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Figure 4-4. SDIO HS output timing

4.18.1.4 SDIO Timing Parameters - High Speed

PARAMETER MIN MAX UNIT
fclock Clock frequency, CLK 52 MHz
tHigh High Period 7 ns
tLow Low Period 7 ns
tTLH Rise time, CLK 3 ns
tTHL Fall time, CLK 3 ns
tISU Setup time, input valid before CLK P 6 ns
tiH Hold time, input valid after CLK 2 ns
toDLY Delay time, CLK {, to output valid 2 14 ns
cl Capacitive load on outputs 15 40 pF

4.18.2 SPI Timing Specifications
SPl is another host interface for WLAN. The WG7A51-01 module also supports shared SPI interface for both

BLE and WLAN.
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4.18.2.1 SPI Timing Diagram
9.7 Serial Output Timing

DOC No: WG7A51-01-DTS-DO1

ICS

y—

- W % L X f A SN

- LCLH - ’

- 1CLQV < = 1CLQV - CLL > o {SHOZ
0 ICLOX ICLOX it
output é( MS8 ouT XX XX X LSB OUT —
9.8 Serial Input Timing
ICS \ ‘- ISHSL >

ICHSL —tat—o-iet— 1SLCH —#

o tCHSH —pia—o+ ISHCH

IDVCH —4—»a—»— 1CHDX ICLCH ——e -p+—ra— ICHCL
i X mssin_ X Y G X tsBiN X
PARAMETER MIN MAX UNIT
fclock Clock frequency, CLK 26 MHz
tHigh High Period 10 ns
tLow Low Period 10 ns
tTLH Rise time, CLK 3 ns
tTHL Fall time, CLK 3 ns
tCSsu CS Setup time, CS valid before CLK 3 ns
tISU PICO, input valid before CLK 3 ns
tIH PICO Hold time, input valid after CLK 3 ns
tDr, tDf - Active Delay time, CLK 1/ to output valid 2 10 ns
tDr, tDf - Sleep Delay time, CLK 1/ to output valid 12 ns
cl Capacitive load on outputs 15 40 pF
4.18.3 UART 4-Wire Interface
UART is the main host interface for BLE, which supports host controller interface (HCl) transport layer.
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Baud rate 375 4364 Kbps
Baud rate accuracy per byte Receive/Transmit -2.5 15 %
Baud rate accuracy per bit Receive/Transmit -12.5 12.5 %
CTS low to TX_DATA on 0 2 us
CTS high to TX_DATA off Hardware flow control 1 Byte
CTS High Pulse Width 1 bit
Copyright © JORJIN TECHNOLOGIES INC. 2024 19

http://WWW.JORJIN.COM


http://www.jorjin.com/

y

[ 4
SJOR avJIID
DOC No: WG7A51-01-DTS-D01
RTS low to RX_DATA on 0 2 us
RTS high to RX_DATA off Interrupt set to 1/4 FIFO 16 Bytes
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5. REFERENCE SCHEMATICS
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Figure 5-1. Module reference circuit

Important notice for the WG7A01-01 module:

Power-Up Sequence:

® All supplies (VDD_3V3 and VIO_1V8) must be available before Reset is deasserted (high).

® Reset pin should be held low for ~10 ps after stabilization of all external power supplies.

® When having an external slow clock, ensure that the clock is stable before Reset is
deasserted (high).

SOP Modes:

The Logger (pin 42), IRQ_BLE (pin 2) and IRQ_WL (pin 14) signals are considered to be Sense
on Power pins. When connecting these pins to host, ensure, IRQ_BLE (pin 2) and IRQ_WL (pin 14)
stay at logic level Low during power-up, and Logger (pin 42) stays at logic level High during
power-up.

If the SOP pins are connected to a host that may affect the logic level of these lines, consider

adding an optional pull-down/pull-up resistor(s).
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Reset (pin 40), an active low signal, should be connected and controlled by the host. If using

an unhosted setup, Reset should be pulled High after power supplies are stable. For further

information on power-up sequence.

When Reset is low, the device enters an active shutdown mode. After the device is

re-enabled, firmware must be re-downloaded for proper operation.

DESCRIPTION PART NO. PACKAGE REFERENCE Qry MFR
2.4/5GHz Wi-Fi 6 + BLE 5.4 Transceiver
WG7A51-01 13.4x13.3x2.0mm P1 1 Jorjin
Module
32.768 kHz XO (Standard) CMOS Oscillator
830207370701 2.0x1.6%x0.8 mm Y1l 1 Wurth
1.8V Enable/Disable 4-SMD, No Lead
MHF4 Ultra-Small Surface Mount Coaxial
20449-001E MHF4-2.0X2.0-1.0-A J1 1 I-PEX
Con
Header, 2.54 mm, 2x1, Gold, TH 61300211121 Header, 2.54mm, 2x1, TH 12,13 1 Wurth
Header, 1.27 mm, 5x2, Gold, TH FTSH-105-01-F-D-K Header, 1.27 mm, 5x2, TH Ja 1 Samtec
CAP 0201 / 10pF / COG / 50V / +5% / HF GRMO0335C1H100) 0201 c2 1 MuRata
CAP 0402 / 0.1uF / 10V / X7R / £10% / HF 0402B104K100CT 0402 c4 1 Walsin
R2,R3,R6,R7,
RES 0402 / 10K / +5% WR04X103 JTL 0402 5 Walsin
R8
Table 5-1. Bill of Materials
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6. DESIGN RECOMMENDATIONS

6.1. Module Layout Recommendations

Follow these module layout recommendations:

® Supply and Interface

>

>
>
>
>

The power trace for VDD must be at least 40-mil wide.

The 1.8-V trace must be at least 18-mil wide.

Make VBAT traces as wide as possible to ensure reduced inductance and trace resistance.

If possible, shield VBAT traces with ground above, below, and beside the traces.

SDIO signals traces (CLK, CMD, DO, D1, D2, and D3) must be routed in parallel to each other and as
short as possible. (Less than 12cm) Besides, every trace length must be the same as the others. In
addition, every trace length must be the same as the others. There should be enough space
between traces — greater than 1.5 times the trace width or ground — to ensure signal quality,
especially for the SDIO_CLK trace. Remember to keep these traces away from the other digital or
analog signal traces. Tl recommends adding ground shielding around these buses.

SDIO and digital clock signals are a source of noise. Keep the traces of these signals as short as

possible. If possible, maintain a clearance around them

® RF Trace & Antenna

>

Y

A\

The RF trace antenna feed must be as short as possible beyond the ground reference. At this point,
the trace starts to radiate.

The RF trace bends must be gradual with an approximate maximum bend of 45 degrees with trace
mitered. RF traces must not have sharp corners.

RF traces must have via stitching on the ground plane beside the RF trace on both sides.

RF traces must have constant impedance (microstrip transmission line).

For best results, the RF trace ground layer must be the ground layer immediately below the RF
trace. The ground layer must be solid.

There must be no traces or ground under the antenna section.

RF traces must be as short as possible. The antenna, RF traces, and modules must be on the edge
of the PCB product. The proximity of the antenna to the enclosure and the enclosure material must

also be considered.

® RF prohibited areas

>
>
>
>

The prohibited areas is where the module RF Via passes (pin 32_ANT)

The prohibited area is mainly PCB layer 1

It is not recommended to lay GND copper foil in prohibited areas (see the Figure 6-1)

If the restricted area is covered with GND copper foil, the TX Power in the 5GHz band will be
reduced by 0.5-1.5dBm, while the 2.4GHz band will not be affected.
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Figure 6-1. RF prohibited areas

6.2. Layout Pattern and stencil Recommendations

Recommended PCB Pattern

12.056
9.80

7.70 |

DDDDD¢DDDDD

>’ 2.10

[
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i

o0 o0

00 O——

DDDDD*DDDDD

.80
11.95

Q0 gdd

NOTE: 1. Module size: 13.4 mm x 13.3 mm

2. Signal pad size: 0.75 mm x 0.40 mm

3. 4 x corner ground size: 0.75 mm x 0.75 mm
4. Central ground pin size: 1.00 mm x 1.00 mm

5. Pitch: 0.7 mm

Surround each pad with a 0.03-mm-wide
solder mask.

A

4—1.00—»|

0.03 All around —» [4—

10000 CF:
- .
e

0.03 All around—>| L
0.03 All around —»

dooooa

Figure 6-2. Recommended PCB Pattern
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Recommended Stencil
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Figure 6-3. Recommended Stencil Outline
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7. PACKAGE INFORMATION

7.1. Module Mechanical Outline
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b3 a2

Bottom View Side View Top View

Figure 7-1. Module mechanical outline

MARKING MIN (mm) | NOM(mm) | MAX(mm) | MARKING | MIN(mm) | NOM(mm) | MAX(mm)
L (body size) 13.20 13.30 13.40 Q 0.65 0.75 0.85
W (body size) 13.30 13.40 13.50 a3 1.15 1.25 1.35
T (thickness) 213 214 215 d1 0.90 1.00 1.10
a1 0.30 0.40 0.50 d2 0.90 1.00 1.10
a2 0.60 0.70 0.80 el 1.30 1.40 1.50
a3 0.65 0.75 0.85 e2 1.30 1.40 1.50
b1 0.20 030 0.40 e3 1.15 1.25 1.35
b2 0.65 0.75 0.85 ed 1.20 1.30 1.40
b3 1.20 1.30 1.40 e5 1.00 1.10 1.20
cl 0.20 030 0.40 e6 1.00 1.10 1.20

Table 7-1 Dimensions for Module Mechanical Outline
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7.2. Ordering Information

DOC No: WG7A51-01-DTS-DO1

Order Number Package
WG7A51-01 LGA-100
Marking Description
JORIJIN Brand name
WG7A51-01 Model name
YYWWSSF Lot Trace Code: YYWWSSF

YY = Digit of the year, ex: 2019=19

WW = Week (01~52)

SS = Serial number from 01~98 match to MFG’s lot number, or
99 to repair control code.

F = Reverse for internal use.
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7.3. Tape / Reel / Shipping Box Specification
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Figure 7-2. Tape Specification
ITEM | w E F P Po P2 Do T Ao Bo Ko
DIMENSION 24.00 1.75 11.50 20.00 4.00 2.00 2.00 0.35 13.80 13.80 2.50
(mm) (+0.30) | (20.10) | (¥0.10) | (¢0.10) | (+0.10) | (x0.10) | (x0.10) | (+0.05) | (+0.10) | (¥0.10) | (x0.10)
Table 6-2. Dimensions for Tape Specification
[¢— 330.00£2.0 —— P 2.20+0.7
e
HI H |
100.00+1.5
g o |
wi1
Figure 7-3. Reel Specification
ITEM w1 w2
DIMENSION (mm) 24.4 (+1.5, -0.5) 30.4 (maximum)

Table 7-3. Dimensions for Reel Specification

The reel is packed in a moisture barrier bag fastened by heat-sealing. Each moisture-barrier bag is

packed into a reel box.

Copyright © JORJIN TECHNOLOGIES INC. 2024
http://WWW.JORJIN.COM



http://www.jorjin.com/

y

&
JOR v JIIMD
DOC No: WG7A51-01-DTS-DO1

856

360 45

572
370

| \

Figure 7-4. Reel Box
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Figure 7-5. Shipping Box
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8. SMT AND BAKING RECOMMENDATION

8.1. Baking Recommendation

® Baking condition :

- Follow MSL Level 4 to do baking process.

-After bag is opened, devices that will be subjected to reflow solder or other high temperature
process must be
a) Mounted within 72 hours of factory conditions <30°C/60% RH, or
b) Stored at <10% RH.

- Devices require bake, before mounting, if Humidity Indicator Card reads >10%

- If baking is required, Devices may be baked for 8 hrs at 125 °C.

8.2. SMT Recommendation

® Recommended Reflow profile :

Temp
(degC)
100,

Z Z 4 7 5 7
| ——— =
| b2 | Tk
i Il I il 1 3 S |
] = =" ~
| D1 L I O ) O L
L Z ] T1 | 2
| [
r | |
1 !\
| ﬁ T T 1T T ] |
Meating Preheat Soldering Cooling
Time
(SeC)
Item Temperature (°C) Time (sec)
Pre-heat D1 to approximately D2: 140 to 200 T1: 80 to approximately 120
Soldering D2:220 T2: 6010
Peak-Temp. D3: 250 maximum T3:10

® Stencil thickness : 0.1~ 0.15 mm (Recommended)

® Soldering paste (without Pb) : Recommended SENJU M705-GRN3360-K2-V can get better
soldering effects.

Copyright © JORJIN TECHNOLOGIES INC. 2024 30
http://WWW.JORJIN.COM


http://www.jorjin.com/

y

&
JOR avJIID
DOC No: WG7A51-01-DTS-DO1

9. REGULATORY INFORMATION

This section outlines the regulatory information for the following countries:
0 United States

0 Canada

0 Japan

® Europe

8.1 United States
TBD

8.2 Canada

TBD

8.3 Japan

TBD

8.4 Europe

TBD
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10. HISTORY CHANGE

Revision Date Description
Draft 2024.07.23 Draft version
D01 2024.09.30 Release version
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FCC

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following measures:

° Reorient or relocate the receiving antenna.

° Increase the separation between the equipment and receiver.

° Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
. Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party responsible for compliance could
void the user's authority to operate this equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. This equipment
should be installed and operated with minimum distance 20cm between the radiator & your body.

This device is restricted to indoor use.

Information for OEMs and host integrators

The OEM or integrator is obligated to adhere to these requirements and restrictions as a condition for using the
module’s certification. The OEM or integrator is responsible to perform the required additional host regulatory testing
and/or obtaining the required host approvals for compliance.

This module is intended for OEM integrators under the following conditions:

This module is only FCC authorized for the specific rule parts 15.407, 15.247 listed on the grant, and the host product
manufacturer is responsible for compliance to any other FCC rules that apply to the host product as being Part 15
Subpart B compliant.

The host product manufacturer must provide following statement in end-product manuals.
This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. This equipment
should be installed and operated with minimum distance 20cm between the radiator & your body.

This module has been approved to operate with the antenna types listed below, with the maximum permissible gain
indicated.

Frequency Band | Antenna Type Model Number | Gain(dBi)
2400-2483.5MHz Chip Ant AAQ77U 1.4
5150-5850MHz Chip Ant AAQ77U 2.3
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Hardware features:

. WGTAS1-01 are Wi-Fi 6 and Bluetooth® Low Energy combo module which can interface with MPU or
MCU systems adding connectivity

. Onboard U.FL connector for conducted RF testing and antenna diversity

. Power from on board dual LDO (3.3 V and 1.8 V) using USB or usD

. 2 level shifters for voltage translation (3.3 Vto 1.8 V)

. ITAG header pins for SWD interface with XD5110

. Jumper for current measurement on both power supplies (3.3 V and 1.8 V)

. 32 kHz oscillator for lower power evaluation

LD or uSDinput  USB 5V input USE Type-C

o | IJI I |.I'! i
I:‘ . U5B to UART Driver IC
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Only trace designs approved by the module original grantee or through permissive change can be used by the host
manufacturer. Different antenna lengths and trace layouts are considered a different antenna type and should be
reviewed to ensure compliance with the FCC and ISED regulation rules. Any change to the trace design must contact:
dennis.chiu@jorjin.com

Verification must be conducted and the results shall not exceed the certificates to ensure identical antenna design is
applied to subsequent integration and end product production

This module is restricted to integration into hosts for indoor use only.

OEM integrator has be limited the operation channels in channel 1-11 for 2.4GHz band.

The separate approval is required for all other operating configurations, including portable configurations with respect
to Part 2.1093 and different antenna configurations.

If any changes or modifications need to be made to the integrated product, such as adding or adjusting the antenna or
cable, follow the guidelines provided by Grantee.
For further assistance, please contact: dennis.chiu@jorjin.com

The user manual of the end product should include (information for OEMSs)

The module must be installed and used in strict accordance with the manufacturer's instructions as described in the
user documentation that comes with the product.

Any changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate this equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

The antenna(s) used for this transmitter must not transmit simultaneously with any other antenna or transmitter.
The antenna(s) used for this transmitter must be installed to provide a separation distance of at least 20 cm from all
persons.

This device is restricted to indoor use.

Label of the end product:

The host product must be labeled in a visible area with the following " Contains FCC ID: WS2-WG7A5101 ".

The end product shall bear the following 15.19 statement: This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1) This device may not cause harmful interference, and (2) this
device must accept any interference received, including interference that may cause undesired operation.
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ISED

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation, Science and Economic

Development Canada’s licence-exempt RSS(s). Operation is subject to the following two conditions:

1. This device may not cause interference.

2. This device must accept any interference, including interference that may cause undesired operation of the device.

L’émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux CNR d’Innovation,

Sciences et Développement économique Canada applicables aux appareils radio exempts de licence. L’exploitation

est autorisée aux deux conditions suivantes :

1. L’appareil ne doit pas produire de brouillage;

2. L’appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d’en
compromettre le fonctionnement.

This radio transmitter [IC: 10462A-WG7A5101] has been approved by Innovation, Science and Economic
Development Canada to operate with the antenna types listed below, with the maximum permissible gain indicated.
Antenna types not included in this list that have a gain greater than the maximum gain indicated for any type listed are
strictly prohibited for use with this device.

Frequency Band | Antenna Type Model Number | Gain(dBi)
2400-2483.5MHz Chip Ant AA077U 1.4

5150-5850MHz Chip Ant AA077U 2.3

Le présent émetteur radio [IC: 10462A-WG7A5101] a été approuvé par Innovation, Sciences et Développement
économique Canada pour fonctionner avec les types d'antenne énumérés ci-dessous et ayant un gain admissible
maximal. Les types d'antenne non inclus dans cette liste, et dont le gain est supérieur au gain maximal indiqué pour
tout type figurant sur la liste, sont strictement interdits pour I'exploitation de I'émetteur.

This device is restricted to indoor use.

IC Radiation Exposure Statement:

This equipment complies with IC RSS-102 radiation exposure limits set forth for an uncontrolled environment. This
equipment should be installed and operated with minimum distance 20cm between the radiator & your body.

Cet équipement est conforme aux limites d’exposition aux rayonnements IC établies pour un environnement non contrélé. Cet
équipement doit étre installé et utilisé avec un minimum de 20cm de distance entre la source de rayonnement et votre corps.

OEM integrator is still responsible for testing their end product for any additional compliance requirements required
with this module installed (for example, digital device emissions, PC peripheral requirements, etc.).

Modular OEM Integrator Notice

End Product Labeling

This transmitter module is authorized only for use in device where the antenna may be installed such that 20 cm may
be maintained between the antenna and users. The final end product must be labeled in a visible area with the
following: “Contains transmitter module 1C: 10462A-WG7A5101”.

Contient le module d'émission IC: 10462A-WG7A5101

The Host Model Number (HMN) must be indicated at any location on the exterior of the end product or product packaging or
product literature which shall be available with the end product or online.

This device is restricted to indoor use.

IMPORTANT NOTE for OEM integrator:

This module is intended for OEM integrator.

The OEM integrator is still responsible for

1. ensuring that the end-user has no manual instructions to remove or install module

2. the ISED compliance requirement of the end product, which integrates this module.

3. Appropriate measurements and if applicable additional equipment authorizations of the host device to be
addressed by the integrator/manufacturer.

4. The separate approval is required for all other operating configurations, including portable configurations and
different antenna configurations
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Japan
5GHz band (W52, W53): Indoor use only (except communicate to high power radio)
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