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Bluetooth 4.0

2010 4E 7 3 7 H, WA EORERE (FIFR SI6) HEH IR HMIE —85F 4.0, HA s E AR & SO FURE
PE. EMZHT EFA Bluetooth h2.x+EDR. LA R 1 Bluetooth h3.0+HS AN[], Bluetooth 4.0 52 Bluetooth
MHEA: 22 A E— [ — AN EE 5 PO

WA 4.0 L8R T IRDFRIES 7 “RMIES 7 M “migiE S =R Horbe mE S R sc S
ety LB WIDME Bl . W IERNE 1l W KIIFE (Bluetooth low energy) 844 8 3, AIA 5
R Z 45 Se B & R N . BLE HURT S H S22 NOKIA FFR I Wibree iR, AA/EA—TH( N Eh & &
RIEAARIhFE IR ) ELIBE AR, 1E9E SIG 4R IFMlVutk 2 J5 HE iy 44 N Bluetooth Low Energy . 1X —F X
FREIE RE s HAHL G HEIC . AT SEILBE )2 BN B, LA, Bluetooth 4.0 JE4E 28 AL 4 EE B $2 71 21 100
KA E(RDIFEB AT

2011 4F 11 H 24 H, 3 EOREC L (FRIFR SIG) R AT T Wi br: Bluetooth Smart Ready #1 Bluetooth Smart.

€3 Bluetooth

SMART READY

Bluetooth Smart Ready W& G2 A 1l AN . PC. R REFEALX LAt F 7 il s & 78 0 dF H
3R Bluetooth v4.0 dual-mode 3@ BE 14 o

€3 Bluetooth

SMART

Bluetooth Smart ¥ & @ E AR EI %A, HUnGR B2 DL bt i I kIR e E B
fI% %, EE MR FHE single-mode low energy Bluetooth v4.0 i# .

UMt A e D N A BIERAT AR, IF Bl = — BT SS

NI GKEER 7, Bluetooth Smart Ready 4 @i /E 4~ Ao & HhL #4481 1) Bluetooth Smart &
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KA K EZAERIPA Bluetooth #45 -

-]
O e 1O & L .
€3 Bluetoothh +——» aﬂ'“ﬂgﬂf — Qﬂluetngtmlf

Wireless devices, streaming rich Devices that connect with bath, Sensor devices, sending small bits
content, ike video and audio. The center of your wireless world of data, using very little energy.

Bluetooth4.0 L DIFER A XA AL FFP R H . XU (dual-mode) RFH, WA (KTh#E (BLE) ThfE
SERAEDA A MO i h s h, BUEILA 2 L F 5OR (2.14EDR/3.0+HS )8 Jr BT IR DA HER, A ZE
PSEARRAS, RS AR NG R, $8 (single-mode) NI & EER. BBEMRS, B&HEHBER
JZ, XEFBRDIFERIAA U CERAE . W8 &R . T EER RO 2 SR AR . 2 A (R I e 455 T e =
DSE T P g IR iR G, PR ORIE AR, B eIl B IR T #e e

i BE R, SR T RO B BB T B AR, VAR N AR (S 3.0/2.1/2.0 LA

i), ARESCRFIE S RIIAE (BLED 3R T XURE 2l Fr Al [R] I SCRF B F R DAE (BLE) MBS HioR. — M
M5, FHURAS N NS 8K & RO a0 Fr s DI S A R D RE B S A Gl oF B sidb AT EL A

YRIF Low energy

2010 % 6 A SIG (A HiARBLE) 7E Bluetooth v4.0 MYEH 5] N low energy AR, #HXIHE AR LIE—
ANHHIFERL (coin-cell batteries) f:HLH Bluetooth Smart %4 TAEJ LN B EZ JU4E. FEPSHATSE
BT {dRE. B3B8, 2 A BiERES.

IXIFEA NI 3 Bl i AU 7R Tz, Rk 7 A R (RIIAE R T E I AR T 5
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http://www.bolutek.cn/Products_info.asp?id=258

Bluetooth low energy B‘Jigfl%?ﬁ

o MR, X, RIRTHEE

o KIXFUFHS AT [A] (s FH 2 A s D)
o HRAA

o JLAETLHL

o HIMEHIFEE (KT 100 KD

HIEMPIER, 5% http://www.bluetooth.com/Pages/Tech-Info.aspx

Bluetooth Low energy K& IFRiT 5

FEBE# Google Glass , fitbit Flex IZ A FIN R REZ X & T T, PLEALE S Apple AR IR RETF-R
iWatch AW ARG, “ & ” T 24 Nk 4,

IR CEO PESE NIy, AT RE B T Ua BE AMLET,  BOR H AT FEEASRIR B, (HRANE LT R AL
= SERTTFAE R HBNE N iwatch FARBLZE RIS AT R HIVEIE. I, BOTda % 8 e T8 00 H FI T
1B, ZRIFHATTRRE T HIKIE, T Google B /& M LAIRER % 45 JH B X N 3%«

EANAUE R T 3R, A, ZREEERRE LA, Gk AFE] fitbit S5 IS s BER R 5 8k
%, R18 VT 4300 HEuHIRL T, JEHANMEC SRR 3 143 TT.

2013 SEAEA], T IR BIHLIA ABI Research FUMT FTIR T AR, R 5 Bk & T3 FUVHFE4% T R TLAEKE BE QNI 512

B E,
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http://www.bluetooth.com/Pages/Tech-Info.aspx
http://www.google.com/glass/start/
http://www.fitbit.com/au/flex

A4 3% Bluetooth Low energy

RINFE R AR AL 5T e, W57 4.0 FIVEIIN TKEERE (Bluetooth Low Energy, BLE) AR, HIE{HAE
PONAE G IE A W5 B — 1o RN ERHUIRAS T3 Bl 2 B sl AMRIRBI, THFE LT o] DLZRS AT (2
RAIE ARG 0L R SR =T FE R D

fEIEAS . BB Rt & REIES o1&, XFh =0 — R r & AR X Lok BE . X+ = el
RET A2 — VIR B RO, X T RN & T RS R ULRE T 552 308 Be W& 088 He A% I8, iR el i ix
AR 5 2 v i 42

TeAUBSE, HH AT KRE bluetooth low energy 1% #8572 ZF RN & (B2 S5 E0 R R 1k % LB

BRI
>
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% —E nRF51822 M BUL K KAREACE

1. Nordic ATINH
Nordic &P EE SR BT AT, A5 2 VLSI ASA, T B30 TR B L &LIEE 1IC B&it, A AtEmE
B, ML, BRI 1P Wit Al S R RFIC TR

ZA T EE A
NORDIC FE =
BS =R
nRF401, nRF403, Sub 1-GHz RF Products(Not recommended for new designs)
nRF903
nRF903, nRFIE5 Sub 1-GHz RF Products
nRF2401A,nRF2402, Ultra low power 2.4GHz RF ICs

nRF24E01,nRF24E02 (Not recommended for new designs)

nRF24LE1, nRF24LU1+ | Ultra low power 2.4GHz RF ICs

nRF24L01+

nRF8001,nRF8002 MUBlue™ Series

nRF51422, Bluetooth® low energy RF ICs
nRF51822 nRF51 Series

2. nRF51822 /M4
nRF51822 J& —MiE AU RE, M RIEH) 2.4GHz H.0 F SoC. ‘& 32 #F Bluetooth® low energy F1 2.4GHz ultra
low-power BRI TCZE WM . nRF51822 P& | — i 32-bit ARM® Cortex™ MO CPU, i3 256kB flash + 16kB
RAM. H4h, WER 2.4GHz LK Bt 83 MY SZFF Bluetooth low energy, i&-5 nordic ff nRF24L R 13
LA -

nRF51822 Wb 4E % 1 AEH £ & ML/ A 77k, 1IXEL4h i ] Ll Programmable Peripheral Interconnect
(PP RGN &R LB AN I8 CPU. % RIEH 31-pin GPIO A LAFR & BT & —Fif w2 0, EHoln serial
interfaces, PWM and quadrature demodulator, A PCB fi £k 244t T Fz A A () I 2L P44 PCB %K.

nRF51822 37 S110 Bluetooth low energy protocol stack, [FIEftH S HF 2.4GHz LA MY, LU Gazell.
nRF51822 N B unft e, ¢ HIRMLA 7 U IES:: A INERMEFRIESS (LDO), HIAHE 1.8-3.6V;
HNES 1.8V5 Fr P9 DCDC buck #5482, % NFLJE 2.1-3.6V. DC-DC ¥ #r3n] LIIE REIZ(TH B,
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IRt nRF51822 1) 2k 4 AH FLIAL AT LAFE MK E)] 10 mA @ 3V supply (TX @ 0 dBm & RX).

nRF51822 6x6mm 48-pin QFN £ 3.5x3.8mm 64 ball wafer-level chip-scale packages (WLCSP) i 5 25

nRF51822 $2fit 256k or 128kB Wif Flash %t

1.1 nRF51822 &K (QFN48 :+3:)

T 02 P~ WO oW o= Mmoo~ A
[ It T o Y o I ¥ I o I ¥ I e I o I |
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[ T e O I = < I - < I I - I TR S
O o O O o o o oo O X X
2L I FIeRRE
VoD 1D @ C}3s  AVDD
DeC 2o CJ}3s  AVDD
PR.3B 3 [ )2 VsS
Pa.ee a4l ¢}z vss
Pa.81 s N51822 132 ANT2
Pa.e2 s[> CJ31 ANTL
QFVVHE
Pa.e3 7[> ¢t} VDD _PA
Pa.e4 =i TYWWLL ¢l DEC2
P@.@5 5[ Clze PB.20
Pa.06 18 [ I ¢}z PB.19
Fa.e7 11> a2 P@.18
VDD 12D 25 P@.17
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1.2 FEANHE (WHE LDO)

VCC nRF

c7

100nF

.|||_|

VCC _nRF

C1l

100nF

Figure 13 nRF51822 QFN48 with internal LDO regulator

1.3 REERE

OHTCOM Technology

2.4 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™-MO 32 bit processor

275 uA/MHz running from flash memory

150 pA/MHz running from RAM

Serial Wire Debug (SWD)

S100 series SoftDevice ready

Memory

256 kB or128 kB embedded flash program memory
16 kB RAM

Support for non-concurrent multiprotocol operation
8
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On-air compatibility with nRF24L series
Flexible Power Management

Supply voltage range 1.8 Vto 3.6 V

2.5 pus wake-up using 16 MHz RCOSC
0.4 yA @ 3 V OFF mode

0.5 pA @ 3V in OFF mode + 1 region RAM retention

* 2.3 A @ 3V ON mode, all blocks IDLE

8/9/10 bit ADC - 8 configurable channels

31 General Purpose I/0 Pins

One 32 bit and two 16 bit timers with counter mode
SPI Master

Two-wire Master (12C compatible)

UART (CTS/RTS)

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

AES HW encryption

Real Timer Counter (RTC)

Package variants

QFN48 package, 6 x 6 mm

* WLCSP package, 3.50 x 3.83 mm

OHTCOM Technology
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1.4  FENH

Computer peripherals and 1/0O 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

5 HAh soC 75 RIFEXTEL

T H CC254x nRF51822 CSR1010
I e i tH DR 0 dBm 4 dBm 7.5dBm
Pl 2% R s - 94 dBm -93 dBm -93 dBm
TAEREEN RX K& 17.9 mA 13 mA 16mA
TAE#EZR TX (0 dBm): 18.2 mA 10.5 mA 16mA
F, Y F s 3 2V-36V 1.8Vto3.6V 1.8Vto3.6V
Ht 6 X6 mm 6 X6 mm 5Xx5mm

E: HOEE, UtE%

4. FFRAGEE

a) BNRAEK

i.  nRFgo Studio v1.14 55 & A

ii. Windows XP or Windows 7
i Keil MDK-ARM Lite v4.54 B 5 & A https://www.keil.com/demo/eval/arm.htm

iv.  J-Link Software v4.52b 55 & fi A http://www.segger.comjlink-software.html

OHTCOM Technology
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https://www.keil.com/demo/eval/arm.htm
http://www.segger.com/jlink-software.html

b) nRF51822 Application Kit + USB Dongle A§if4:

13

A=

o
am
S5
N SN

c) W FEIEIR

nRF51822 Application Kit fufEf ey, ob, M rs, FEEeHRs, B
nr51822-ak@googiegrouns. com Zi.

i. nRF51822 ik

* nRFgo Studio
nNRF51 Software DevelopmentKit (SDK)

o PRI HEX SCHF
o JEARHS
¢ Keil ARM T £

S110 nRF51822 SoftDevice (i F il k%)
¢ S110 SoftDevice F# T H

ii. nRF51822 (1Y
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mailto:nrf51822-ak@googlegroups.com?subject=%E7%B4%A2%E5%8F%96nRF51822-AK%E4%BD%BF%E7%94%A8%E8%B5%84%E6%96%99%E3%80%82
http://www.nordicsemi.com/eng/Products/2.4GHz-RF/nRFgo-Studio

nNRF51822 Application Kit User Guide

* nRF51 Series Reference Manual
nRF51822 PS

S110 nRF51822 SoftDevice Specification
nRF51822 PAN
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d) HM, FE, ARk

L WRRE & %% T Keil MDK-ARM Lite 1Bk 2 25, &0, & FEIF%% Keil
MDK-ARM Lite . https://www.keil.com/demo/eval/arm.htm  Keil 2 % %% %
c:\Keil\ , BRIRIRIZEL 1 2e3eikit.

2. NEIFedE J-Link for Windows  http://www.segger.com/jlink-software.html

A LU F 518002693 ix > serial number K N LT . .
3. MERBEFET, TEHERERE T E SR IDE, SR 2 IER S H AR

SEGGERDLLs. ##% Keil MDK F1HAth /r48 % SEGGER % ¥ IDE.

JEJl SEGGER J-Link DLL Updater V4.52c S

The following 3rd-party applications using JLinkA&RM . dil have been found:

|&4F Embedded \Waorkbench for ARk, E.40 [DLL ¥4.52b in "C:\Program Files (#86]4AR SyatemshEnbedded Workbench 6.4 Kickstart AR MYbin"
Atmel Studio £.0 [DLL ¥4.52b in "C:\Program Files [=BE\btmel\atmel Studio 6 Ohavrdbg')
K.eil MDE %454 [DLL Y4.53b in "C:\FelhAaRM WS egger]

Select Al Select Hone

Select the ones pou would like to replace by this vergion.
The previous wergion will be renamed and kept in the same folder, allowing ranual “undo",
I caze of doubt, do not replace existing DLL[s).

Y'ou can always perform this operation at a later time via start menu,
Ok Cancel

e = — e

4. AR Keil v4.54, % 5%
http://www.segger.com/IDE_Integration_Keil.html#knownproblems. T #;
JL2CM3 40T copy # <keil>/ARM/Segger. X Mh T A LU# SEGGER figf IF
WA .

5. KIKHR{FE]  n51822-ak@goodegroupscom FHL BTk .

6. THIFANRFS1 SDK, JiffifRiL# I Keil MDK-ARM %4IL T .



https://www.keil.com/demo/eval/arm.htm
http://www.segger.com/jlink-software.html
http://www.segger.com/IDE_Integration_Keil.html%23knownproblems
http://www.segger.com/IDE_Integration_Keil.html%23knownproblems
http://www.segger.com/IDE_Integration_Keil.html%23knownproblems
mailto:nrf51822-ak@googlegroups.com?subject=%E7%B4%A2%E5%8F%96nRF51822-AK%E4%BD%BF%E7%94%A8%E8%B5%84%E6%96%99%E3%80%82
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e) MEMFIER

47 1# F nRF51822 USB Dongle X} nRF51822 Ak FF &R fiE H & ik . USB Dongle LT :

OUT or nRF

HELWYIEE:

kx cup swo ouT
VCCz32

IEIFJODDDDEI

BNUCRIES

'lllll m

N
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