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1. OPTO-SENSOR BT5.1 Demo Board

This EVB made by OPTO-SENSOR includes “module” and “development board”. The

module allows users to evaluate the performance of Nordic nRF52833 IC. Module
dimension is 12.2*17.1mm (+/- 0.3mm) * TBD (+/- 0.2mm). The development board
can be connected to PC USB port, which provides power source and enables

communication through emulated UART interface.

Fig 1. WB103N Module Layout
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2. WB103N Module Spec. (Base on nRF52833)

Product Specifications

MAIN CHIPSET
* Nordic nRF52833

Bluetooth® 5.1, IEEE 802.15.4-2006, 2.4 GHz transceiver
 -96 dBm sensitivity in 1 Mbps Bluetooth® low energy mode

¢ -103 dBm sensitivity in 125 kbps Bluetooth® low energy mode (long range)
+ -20 to +8 dBm TX power, configurable in 4 dB steps
* -91 dBmsensitivityinBluetoothR low energy mode
* Supported data rates:
* Bluetooth® 5.1 — 2 Mbps, 1 Mbps, 500 kbps, and 125 kbps
« |[EEE 802.15.4-2006 — 250 kbps
* Proprietary 2.4 GHz — 2 Mbps, 1 Mbps

* Angle-of-arrival (AoA) and angle-of-departure (AoD) direction finding using
Bluetooth®

« Single-ended antenna output (on-chip balun)

« 128-bit AES/ECB/CCM/AAR co-processor (on-the-fly packet encryption)
* 4.9 mA peak current in TX (0 dBm)

* 4.6 mA peak current in RX

« RSSI (1 dB resolution)

ARM® Cortex®-M4 32-bit processor with FPU, 64 MHz
+ 217 EEMBC CoreMark® score running from flash memory
+ 52 pA/MHz running CoreMark from flash memory
+ 38 WA/MHz running CoreMark from RAM memory
« Watchpoint and trace debug modules (DWT, ETM, and ITM)
« Serial wire debug (SWD)
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Flexible power management
+ 1.7V to 5.5 V supply voltage range
+ On-chip DC/DC and LDO regulators with automated low current modes
+ Automated peripheral power management
- Fast wake-up using 64 MHz internal oscillator
+ 0.6 pA at 3 Vin System OFF mode, no RAM retention
+ 1.5 pA at 3 Vin System ON mode, no RAM retention, wake on RTC

Memory
+ 512 kB embedded flash program memory

- 128 kB RAM

Other Features

+ Nordic SoftDevice ready with support for concurrent multiprotocol

+ Type 2 near field communication (NFC-A) tag with wake-on field and touch-
to-pair support

+ 12-bit, 200 ksps ADC - 6 configurable channels with programmable gain
+ 15 level low power comparator with wake-up from System OFF mode
+ Temperature sensor

+ 37 general purpose I/O pins

+ Four channel pulse width modulator (PWM) unit with EasyDMA

« Audio peripherals — 12S, digital microphone interface (PDM)

+ 5x 32-bit timer with counter mode

+ Up to 4x SPI master/3x SPI slave with EasyDMA

« Up to 2x I2C compatible two-wire master/slave

+ 2x UART (CTS/RTS) with EasyDMA

+ 3x real-time counter (RTQC)

« Operating temperature from -40 to 85 °C
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« Programmable peripheral interconnect (PPI)

+ Quadrature decoder (QDEC)

Download nRF52833 Datasheet Here
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3. Module PIN Define

WB103N

Fig 3. WB103N Module PIN Define
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Pin Name Recommended Usage SPI, 12C, UART
1 Antenna Out | External filter and antenna No

2 GND Ground No

3 P0.25 Standard drive / low frequency only No
4 P0.23 Standard drive / low frequency only No

5 P1.05 Standard drive / low frequency only No

6 P1.03 Standard drive / low frequency only No

7 P0.19 Standard drive / low frequency only No
8 P0.03/AINT | Standard drive / low frequency only, Analog No
9 P0.02/AINO | Standard drive / low frequency only, Analog No
10 P0.28/AIN4 | Standard drive / low frequency only, Analog No
11 P0.30/AIN6 | Standard drive / low frequency only, Analog No
12 GND Ground No
13 P0.00/XL1 GPIO, external 32.768 kHz crystal connection No
14 P0.01/XL2 GPIO, external 32.768 kHz crystal connection No
15 P0.26 GPIO Yes
16 P0.27 GPIO Yes*
17 P0.04/AIN2 | GPIO, Analog Yes**
18 P0.05/AIN3 GPIO, Analog Yes*
19 P0.06 GPIO Yes
20 P0.07 GPIO, Tracer buffer clock Yes*
21 P0.08 GPIO Yes
22 P1.08 GPIO Yes*
23 P1.09 GPIO, Tracer buffer TRACEDATA[3] Yes**
24 PO.11 GPIO, Tracer buffer TRACEDATA[2] Yes*
25 P0O.12 GPIO, Tracer buffer TRACEDATA[1] Yes
26 | VDD Low voltage power supply No
27 P0.14 GPIO Yes*
28 | VDDH High voltage power supply No
29 | VBUS USB power supply No
30 GND Ground No
31 D- USB data line D- No
32 D+ USB data line D+ No
33 P0.13 GPIO Yes***
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34 | PO.15 GPIO Yes
35 P0.16 GPIO Yes*
36 P0.17 GPIO Yes
37 PO.18/RESET | GPIO, Reset pin Yes*
38 P0.21 GPIO Yes*
39 P0.22 GPIO Yes
40 P0.24 GPIO Yes
41 P1.00 GPIO, Tracer buffer TRACEDATA[0], SW Output Yes
42 P1.01 Standard drive / low frequency only No
43 SWDCLK Serial wire debug clock No
44 | SWDIO Serial wire debug data 1/0 No
45 P1.02 Standard drive / low frequency only No
46 P1.04 Standard drive / low frequency only No
47 P0.09/NFC1 | Standard drive / low frequency only, NFC No
48 PO.10/NFC2 | Standard drive / low frequency only, NFC No
49 | GND Ground No

*: These pins are not recommended to run high speed peripherals despite the pin

hardware supports them.

**: These pins are recommended to be used as SPI SCK when running at 8 Mbps or faster.

***: These pins are not recommended to run high speed peripherals when USBD (VBUS,

D+, D-) is being used.
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4. Reference Design

Fig 4. Power from 3.3V with no USB connection
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Fig 5. Power from 3.3V with USB connection

V1.0 /2020-03-30



OPTO-SENSOR
http://www.opto-sensor.com.tw

Fig 6. Power from 5V with no USB connection
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Fig 7. Power from 5V with USB connection
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Fig 4. Power from USB connection
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5. Mechanical Specifications and Footprint Design

Unit: mm

WB103N mechanical specification and recommended footprint

Note: Avoid ground plane coverage for 4.75mm from antenna side of module
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6. Reflow Profile
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More Information

For more information please feel free to contact us at anytime, your inquiry will be

answered promptly. Thank you very much.

http://www.opto-sensor.com.tw

Taiwan Taipei - TEL: +886-2-27975689

China Shenzhen - TEL:+86-755-82931949
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5F.-3, No.2, Lane 258, Ruiguang Rd., Neihu Dist., Taipei City 11491, Taiwan (R.O.C.)
B4 1 (886) 02-2797-5689

BH : (886)02-2797-8928

#84E - www.opto-sensor.com.tw

E-mail : info@opto-sensor.com.tw
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e Hong Kong Branch
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e OPTO-SENSOR LTD.
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