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1. PBLN51822 Introduction

PBLN51822 Datasheet

Key Features

PBLN518222 MFE 24 GHzE =ZE3sl= System on Chip (SoC) EFRI9| 32 bit ARM® Cortex™-
MO CPU, flash memory, analog / digital peripheral&2 Z&dl= X EZQL|LCt

PBLN51822&= S1x0 SoftDevice Bluetooth® Low Energy Stackdl Nordic SemiconductorQj| A
H28t= 2.4 GHz Gazell T2 ES S X|gL|Ct

BLE StackQl S1x0 SoftDevices A|2|=+& Nordic Semiconductor ZL{|O|X|0fA FZEZ H{ESID
UOH, PBLN518220f| A K| & ElL|LC}.

internal buck DC/DC converter 5! internal LDO regulator 7} L{&E|0| QU&L|LCH
EasyDMAE 0| 238}0 RX/TX packet F&A| RAMOAM 2 Moz HZ 7tsgtL|Ct

» 24 GHz transceiver
-93 dBm sensitivity in Bluetooth® low energy mode
250 kbps, 1 Mbps, 2 Mbps supported data rates
TX Power -20 to +4 dBm in 4 dB steps
TX Power -30 dBm Whisper mode
13 mA peak RX, 10.5 mA peak TX (0 dBm)
RSSI (1 dB resolution)
ARM® Cortex™-MO0 32 bit processor
275 YA/MHz running from flash memory
150 pA/MHz running from RAM
Serial Wire Debug (SWD)

» S1x0 series SoftDevice ready

* Memory
256 kB embedded flash program memory
16 kB RAM
 Support for non-concurrent multiprotocol operation
On-air compatibility with nRF24L series
« Flexible Power Management
Supply voltage range 1.8 V to 3.6 V
2.5 ps wake-up using 16 MHz RCOSC
0.4 pA @ 3 V OFF mode
0.5 yA @ 3 V in OFF mode + 1 region RAM retention
2.3 yJA @ 3 V ON mode, all blocks IDLE
» 8/9/10 bit ADC - 8 configurable channels
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» 31 General Purpose 1/O Pins

» One 32 bit and two 16 bit timers with counter mode

» SPI Master

» Two-wire Master (I2C compatible)

» UART (CTS/RTS)

« CPU independent Programmable Peripheral Interconnect (PPI)
» Quadrature Decoder (QDEC)

» AES HW encryption

 Real Timer Counter (RTC)

Applications

Computer peripherals and I/O devices
Mouse
Keyboard
Multi-touch trackpad

Interactive entertainment devices

Remote control
3D Glasses

Gaming controller

Personal Area Networks
Health/fitness sensor and monitor devices
Medical devices
Key-fobs + wrist watch

» Remote control toys

Specifications
Frequency band 2.4GHz ISM (2.40000-2.4835GHz)
On-air data rate 250 kbps, 1 Mbps or 2 Mbps
Modulation GFSK
Output power Programmable: +4 to -20dBm in 4dB steps
-92.5dBm Bluetooth low energy
Sensitivity -96dBm at 250kb

-90dBm at 1Mbs
-85dBm at 2Mbs

16mA - TX at +4dBM output power
10.5mA - TX at 0dBm output power
13mA - RX at 1Mbs

Radio current

consumption LDO at 1.8V
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Radio current
consumption DC-DC at 3V

10.5mA - TX at +4dBm output power
8.1mA - TX at 0dBm output power
9.5mA - RX at 1Mbs

Microcontroller

32-bit ARM Cortex MO

Program Memory

256kB Flash
RAM 16kB

Oscillators

16MHz crystal oscillator

16MHz RC oscillator

32kHz crystal oscillator

32kHz RC oscillator (£250 ppm)

System current consumption

420nA - No RAM retention
530nA - 8k RAM retention
2uA - All peripherals in IDLE mode

Hardware Security

128-bit AES ECB/CCM/AAR co-processor

GPIO

31 configurable

Digital I/O

X2 Hardware SPI master
2X 2-wire master
UART

Quadrature demodulator

Peripherals

10-bit ADC

RNG

Temperature sensor
RTC

PPI

16-channel

Voltage regulator

LDO (1.8 to 3.6V)
LDO bypass (1.75 to 1.95V)
Buck DC/DC (2.1 to 3.6V)

Timers/counters

2 x 16 bit, 1 x 24bit, 2 x 24bit, RTC
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Timers / Counters

Analog I/O
Digital I/O0

System Peripherals

AHB Lite bus

PBLNS51822
N 160600093

Processor
16MHz 32-bit
ARM Cortex-M0
CPU

Power
Supply

oM AN EBENEH»

Radio

Multi-protocol
2.4GHz

Oscillators

» Power supply features:
- Supervisor hardware to manage power on reset, brownout, and power fail
- Supply voltage range of 1.8 to 3.6 V using internal LDO regulator
- Low voltage mode of 1.75 to 1.95 V (external voltage regulator is required)

- Supply voltage range of 2.1 to 3.6 V using internal buck DC/DC converter

 Baseband controller
- EasyDMA RX and TX packet transfer directly to and from RAM
- Dynamic payload length
- On-the-fly packet assembly/disassembly and AES CCM payload encryption
- 8 bit, 16 bit, and 24 bit CRC check (programmable polynomial and initial value)

Note: EasyDMA is an integrated DMA implementation requiring no configuration to take
advantage of flexible data management and avoids copying operations to and from
RAM.
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2. PBLN51822 Schematic
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3. PBLN51822 Pinout

PBLNS1822
N 160600093
s

LEECED

Pin I.Vlodule Pin Name Pin Function Description
Pin Name
1 GND VSS Power Ground (0 V)
2 VCC_nRF AVDD Power Analog Power supply
3 P0.21 P0.21 Digital /0 General purpose I/O pin
4 P0.22 P0.22 Digital /0 General purpose 1/0 pin
5 P0.23 P0.23 Digital /0 General purpose I/O pin
6 P0.24 P0.24 Digital /0 General purpose I/O pin
7 P0.25 P0.25 Digital /0 General purpose I/O pin
P0.26 Digital /0 General purpose 1/0 pin
8 P0.26 AINO Analog input ADC input O
XL2 Analog output Connection for 32.768 kHz crystal
P0.27 Digital /0 General purpose 1/0 pin
9 P07 AIN1 Analog input ADC input 1
XL1 Analog input Connection for 32.768 kHz crystal or external 32.768
kHz clock reference
10 P0.28 P0.28 Digital /0 Digital I/O General purpose I/O pin

9
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11 P0.29 P0.29 Digital I/O Digital I/O General purpose I/O pin
12 VCC_nRF VDD Power Power supply
13 DCC Power DC/DC output voltage to external LC filter
14 P0.30 P0.30 Digital I/O General purpose 1/0 pin
15 PO.00 P0.00 Digital I(O General purpose 1/0 pin
AREFO Analog input ADC Reference voltage
P0.01 Digital I/O General purpose I/O pin
16 PoOL AIN2 Angalog i/nput ADC iant 2IO o
17 p0.02 P0.02 Digital /0 General purpose I/O pin
AIN3 Analog input ADC input 3
18 P0.03 P0.03 Digital I./O Gene.ral purpose I/O pin
AIN4 Analog input ADC input 4
19 p0.04 P0.04 Digital /0 General purpose I/O pin
AINS Analog input ADC input 5
20 P0.0S P0.05 Digital I/O General purpose 1/0 pin
AIN6 Analog input ADC input 6
P0.06 Digital I/O General purpose 1/0 pin
21 P0.06 AIN7 Analog input ADC input 7
AREF1 Analog input ADC Reference voltage
22 P0.07 P0.07 Digital /0 General purpose I/O pin
23 VCC_nRF vDD Power Power supply
24 P0.08 P0.08 Digital /0 General purpose I/O pin
25 P0.09 P0.09 Digital /0 General purpose I/O pin
26 P0.10 P0.10 Digital /0 General purpose I/O pin
27 PO.11 P0.11 Digital /0 General purpose I/O pin
28 P0.12 P0.12 Digital /0 General purpose I/O pin
29 P0.13 P0.13 Digital /0 General purpose I/O pin
30 P0.14 P0.14 Digital /O General purpose I/O pin
31 P0.15 P0.15 Digital /0 General purpose I/O pin
32 P0.16 P0.16 Digital /0 General purpose I/O pin
33 SWDIO SWDIO/nRESET Digital 1/O System res.et (active low). Also HW debug and flash
programming I/O
34 SWDCLK SWDCLK Digital input HW debug and flash programming /O
35 P0.17 P0.17 Digital /0 General purpose I/O pin
36 P0.18 P0.18 Digital /0 General purpose I/O pin
37 P0.19 P0.19 Digital /0 General purpose I/O pin
38 P0.20 P0.20 Digital /0 General purpose I/O pin
39 GND VSS Power Ground (0 V)

10
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4. PBLN51822 Layout

PBLN51822 Datasheet
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5. PBLN51822 Reference
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6. PBLN51822 Antenna Pattern

6.1. PBLN51822 H-V Pattern

H plan

El plan

E2 plan

Hor+Ver Haﬂzomal] Vertical | Hplan | €1 plan | E2plan |

w | Deiete |

FiequencsiMHz]  PeaskVabe | Thetajdsg) Fhideg] Mivalue | Thetaldeg] Phideg] | DAvgiB] | DAvgldBi) | Effciencx] |-

20000 3z s 38 %231 15 15 3024 0 asiex || Sort | Save |
= 2424000 3265 13 35 212 15 E) ans 0 23 :
|4 2436.000 3074 135 35 20740 15 ®» 39% 0 0220% ;
i 2448.000 353 135 35 20165 £ 7 357 0 44.083% s
o1 2460000 2615 135 s 24490 @ &0 4440 0 B92% ave as Open
5 2472000 253 13 35 28724 £ & 4572 0 u7wY
S 00000 818 1% NS 274y 0 L S, ) S N 23.708% Delete chreen Capm’a

6.2. PBLN51822 H Pattern
H plan El plan E2plan

Hor+Ver Horizontal IVsnlcall H plan | £l plan | E2plan |

FrequencyfMHz]  PeakVale Thetajdeg) Phideg]
2400.000 2054 135 180

| 2424.000 1438 135 180
E 2436.000 1188 13 180
& 2448000 1647 135 180
= 2460000 0667 135 180
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<M 2000 053 1% 180

MinValue Thetaldag]

-33.8%4 15
43720 15
-33.985 15
34823 15
3478 15
-48918 30
e s
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Bazesse

0 AvgldBi]

20 AvgldBi)

coococooo

Efficiencs{]

Add | Delete I

I Sort | Save |

Save as I Open I
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6.3. PBLN51822 V Pattern

H plan El plan E2plan

HoreVer | Horizontal Vertical | H plan | €1 plan | E2plan |

| Delete |

FequencyMHz]  PeakVabe | Thelsideg] | Phideg] Mivabe | Thetaldegl | Phideg] | DAw(B] | DA | Eficencft] |

2400000 1738 135 315 3445 15 3 760 0 70%8% | | Sort | Save |
I 2620000 1437 1% a5 2891 15 %0 2380 0 us2x | | |L
4 20300 1.282 13 35 57 15 315 8530 0 naesr | | [
Bl 1717 1% 35 31.746 ) 2 8200 0 15136%
5 260000 0802 1% ns B % 20 9067 0 12398% Save as | Open I
1 2472000 08687 1% 315 55633 30 285 9184 0 12067% |
2000 003 13 SIS Lt 0 300 372 2L lueiz Delete |§creen CaDUJFH
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7. Mgt W e

7.1. KC

BD1D-A53B-EABI1 -FDBA

FEEAN7IAAT S AEAFTA

Certificate of Broadcasting and Communication Equipments

BE EE Y | () masge
Trade Name ar A{pﬁjw

7| 22 3 3 EA4&Y FA771(F A HFAN LG F47]7])

Equipment Name

7|8 52dy PBLN51822
Base: Mode! Numnber

ohg 5
Senes NModel Number

AT MSIP-CRM-pro-PBLN51822

Certification No.

A 224/ A = 7}
Manufacturer/ (F) Z2AYE / @

Country of Origin

A%
Type Identification LARN8-104P2402/2480TR0.00005F2D40

AsdYd 2014-02-18

VI)HII‘ of Certification

7] e}

Others )
A 71 = TS, A58 92 A28l ulet Q1FFH A S-S ZH YL}

It is verified that foregoing equipment has been certificated under the Clause 2.
Article 58-2 of Radio Waves Act.

2014'd(Year) 024¥(Month) 189 (Date)

THARAT LR

Director General of National Radio Research Agency

# QAF W2 WEFNNA A e "HPHHIFRA" 8 Lapato] 455000 g
kA e AR P QFol HAH 4 Adny

15
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7.2. FCC

3/18/2016 FCC - OET TCB Form 731 Grant of Equipment Authorization

GRANT OF EQUIPMENT
TC B AUTHORIZATION TC B
Certification

Issued Under the Authority of the
Federal Communications Commission

By:

Siemic Inc. Date of Grant: 03/18/2016

775 Montague Expressway

Milpitas, CA 95035 Application Dated: 03/18/2016
PROCHILD INC.
RM.806, 8FL, KURO ACE TECHNO TOWER #197-48,
KURO, KURO-GU,
SEOUL, 152-053
South Korea
Attention: Rak-Gon Ko , Chief R&D Center Manager

NOT TRANSFERABLE

EQUIPMENT AUTHORIZATION is hereby issued to the named GRANTEE, and
is VALID ONLY for the equipment identified hereon for use under the
Commission’s Rules and Regulations listed below.

FCC IDENTIFIER: 2AEEY-PBLN51822
Name of Grantee: PROCHILD INC.

Equipment Class: Digital Transmission System

Notes: Bluetooth Module
Modular Type: Single Modular
Frequency Output Frequency Emission
Grant Notes FCC Rule Parts Range (MHZ) Watts Tolerance Designator
15C 2402.0 - 2480.0 0.0007

Singular Modular. Listed power is maximum conducted RF output power. The
antenna(s) used for this transmitter must be installed to provide a separation distance
of atleast 20 cm from all persons and must not be co-located or operating in
conjunction with any other antenna or transmitter, exceptin/accordance with FCC
multi- ransmitter product procedures.

hitps://apps.fcc.gov/ocetcitcbireports/Teb731GrantF orm .cfm 1M

16
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7.3. CE

5-:.\\\
SIEMIC

C€2200

Statement of opinion with respect to the presumption of
Compliance of a product with the essential requirements of

R&TTE DIRECTIVE 1999/5/EC

Certificate Number | R-16032108
Certificate Holder | PROCHILD INC.
Addicss RM.8086, 8FL, KURO ACE TECHNO TOWER #197-48, KURO,KURO-GU,
SEQUL 152-053, KOREA
Manufacturer | PROCHILD INC.
Product Type/Description | Bluetooth Module

Ubiquit
Trade Name | Ubiauious "
.J

Model Number | PBLN51822

Applied | Complied Harmonized Standards Complied
BATIE Exsogh EN 60950-1:2006+A11:2009+A1:2010+A12:2011+A2:2013
1999/5/EC, Article 3(1)(a) EN 62311: 2008 Y
B Health & Safety :
R&TTE Directive
1999/5/EC, Article 3(1)(b) | EN 301489 -1 V1.9.2, EN 301 489-17 V2.2.1 Y
m EMC
R&TTE Directive
1999/5/EC, Article 3(2) EN 300 328 V1.9.1 Y
B Radio
Authorized By: Leslie Bai
Issue Date: March 21, 2016 Director of Certification

PS: This Certificate is Issued in Accordance with Annex IV of the R&TTE Directive 138%5/EC and Is only valid in Conjunction with the Following Annex |.
775 Montgue Expressway, Milpitss, CA 85035, USA
Tal: 408 526 1183, Fax: 408 525 1088,

‘Website: waw.sismic com. Emeil |‘\'@5E‘HI: com

17
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Q D L Bluetooth® Qualified Design Listing

The Bluetooth SIG Hereby Recognizes

PROCHILD

Member Company

Bluetooth 4.0 Single Mode Device(PBLN51822)

Qualified Design Name

Declaration I1D: D022180

Qualified Design ID: 53293

Specification Name: 4.0

Product Type: End Product

Model Number: PBLN51822

Listing Date: 04 February 2014 Assessment Date: 03 February 2014
Hardware Version Number: 1.0 Software Version Number: 1.0

This certificate acknowledges the Bluetooth® Specifications declared by the member were achieved in accordance with
the Bluetooth Qualification Process as specified within the Bluetooth Specifications and as required within the current PRD

€3 Bluetooth

SPECIAL INTEREST GROUP

18



