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1 4R

nRF51822 Bluetooth®low energy/2.4 GHz Application Kit (AK I1) $#4t T — &M AIN ] nRF51822 1) fif ik
Ji%. nRF51822 5 nRF51 R4 — i1, E—MNEIKUFE (ultraslowpower) , H.J5 %4t (SoC) 2.4
GHz LB E R R,

1.1 B/PNRGEXR

* nRFgo Studio v1.14 5 5 & fift 4«
* Windows XP or Windows 7

1.2 ANBHRIE

+ Keil MDK-ARM Lite v4.54 5 i il A https://www.keil.com/demo/eval/arm.htm
« J-Link Software v4.52b B 5 =1 A http://www.segger.com/jlink-software.htm

1.3 Writing conventions

KRR T el RO, XRERERS S R SN T, N g T ORI PMEL
i'TE: .

« #4# ] Lucida Console.

o BHE{EH Consolas.

o BRI FEEDEA bold.

P IR F R4 348 H semi-bold.

1.4  Application kit KA Vi

Date Kit version Description

20138 F10H 01 Init.

2013 8H19H 0.2 IR S 4

20134E8H25H 0.3 #4 USB Dongle /44.

20138 H28 H 0.4 SEAE 50%, 30 200%0H N2

201349851 0.8 1B o—LeHERR A%, N AK Il board F1 USB dongle f%55 S /42
2013498 7H 0.9 B Inscs B s Kt B

2013510517 H 1.0 4B AK N AT, BEBUHR NS

2013411 520 B 1.1 A AK board T#FE7 R ZE R

2013412 A 13 H 121 37 USB dongle2, bug fix
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2 EHNHE

nRF51822 Application Kit [f# {1 51k} L&A G E ISR . W RAA
https://gitcafe.com/overheat1984/nRF51822 STUDY At F#.

2.1  nRF51822 Application Kit B4:

Figure 1 nRF51822 ##f#
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2.2 A FEMEIR

nRF51822 Application Kit fUAEREI{FE, SCRY, MRS, TERNGREE, EREES G
221 NRF51822 A< BE kL H 451

EFER ()
FF&IRE MDK 4.72a
Jlink 3Kz
FRTEE (SDK)
O R EET

i0S app iRE3

L& app iRA3

B EKHSERIT
nRFgo Studio B/ RS MY R4
10. S110 EF N

11. BLE MBS

© ©®© N o g M w NP

2.2.2 B
FR AR, B A.

2.2.3 JREEE
PDF {4E3E Application Kit )5 22 &, L& PCB i) PDF 3(fF. .
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3  FARFIEERE

R T TR BT RIREE I FLIREE T — A s 520

A, TR, A

1 WHRCL %% | Keil MDK-ARM Lite BkEIEE 2 . B0, 1 FHIF%3% Keil MDK-ARM .
https://www.keil.com/demo/eval/arm.htm, FI#EF R EIRMUZHM, LR 23T E:
Hikk Ay “nRF51822 AK AR BERL > il > KEIL ” B3R

2. N#Jh2edE J-Link for Windows  http://www.segger.com/jlink-software.html 7] DA
518002693 ix 1™ serial number >k F#AE 7. (AlE R L AR X AN E 1)
HilA “nRF51822 AK AHREERL > B > Jiink IK5) 7 HR R
e R, R SR A SR IDE (BRATE R KEIL) o 2 J5 A4 TE Wl 0 56 3 AL
(' SEGGERDLLs.

JEJ] SEGGER J-Link DLL Updater V4,52c ==

The folloving 3rd-party applications using JLinkARM.dll have been found:

&R Ernbedded Workbench for &AM, 6,40 [DLL W4.52b in "C:\Program Files [x861MAR SestemshEmbedded Workbench B 4 KickstartW R M\Ein")
Atmmel Studio 6.0 [DLL %4.52b in "C:\Program Files [=86]\Atmeldtmel Studio B.0%avwrdbg™']
Keil MDE. V4,54 [DLL ¥4.53b in "C:\FehARM S egger)

Select All Select Hone

Select the ones pou would like to replace by thig wersion,
The previous werzion will be renamed and kept in the same folder, allowing manual "undao",
I cagze of doubt, do not replace existing DLL[z).

You can always perform this operation at a later time wvia start meru,
Ok Cancel

3. iE{# A Keil v4.54 UL R
4, TFHEIFEHE nRF51 SDK, HfifRiEH 1 Keil MDK-ARM 235 T
SDK iy nNRF51822 AK HOGHEREL > #ift > nrf51_sdk_v4_4 xxxx.msi

JEE: W SDK TR, 17 F#HH %2 Microsoft .NET Framework 3.5.
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Uil

nRF current
measurement
RE2

OITHE R

11

ED
P0.24—P0.31 vce PR Il 2 www.rRF51.com
( SB2zpra [l Los
@ ce21 LED 1 Button O Button 1
@ SB20 Re  E—

@se1ormfl @) an.‘g ne E

w
e DO £ @ 5 @
3 BB ]

Figure 2 nRF51822 AK |l 3D %(R&

L
o FZHJ7 nRPF51822-EK PCA10001 fy4h Rl H 1.

o A 2.4 GHz nRF24L HRFE ) (on-the-air)
e WEFBluetooth low energy ({KINFEWEZ 4.0)
o FHTHFK MK Current Shunt Monitor (CSM)
e PCBEF#| K% (Inverted F Antenna)

o NSt

o FEIRAX

o TUAMMALF AR LED (FEEHARD

o PN HREE

o CP2102 WiXE I (USB & M)

o FRAEMN 4pin SWD 3 O

o CFFI0S NH, ALY

JEB: IR TLERE T AN HIE A MPU6050c, USB #4477 CP2102, LK 5 1 LED %5, JrLd A& & 7T
KRGFEICIA, Wil Has. 758,
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3.11 s

L¥ 4 pin (%8 ) &L —IniBE AK board 9 "P7" E

2.5—i#%ER: USB dongle ( LI&XdR VCC , 2EIIR GND )

3. BlifsERR Jlink (3% )
- BF Jlink #75@3’/‘/#@ , FTLAUER Jlink T2F2/70135Z1F Micro USB %

T&Ea—pinl |

HE—pin7
£REE—pin9
EE—pin20

A BRfEEE USB O NN,
/Z . USB dongle aJL{43 AK Il board 88 , BrEA(E/ I EEZBt, gt dongle BA/E ,
&y nRF —l25%1 dongle 254w , OUT —ll5X19/ w7 ( AK board ) ,
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3.1.2 FH44 Blinky TH2 (R4 )

TFR: KRR W EZTRTET, Wi FEAMEEF, 724&/H nRFgo Studio Z=
[’nRF51 Programming”, Z 7 iid; “erase all” £ il R o A5 »

1. #EA Blinky project , 7EfRHLK 1)
<f}H KEIL %225 #4% F >\ARM\Device\Nordic\nRF51822\Board\PCA10001\blinky _example\arm H %
.

2. f£ Keil pVision 14T JF Blinky T2, X5 blinky.uvproj 3.

3. M Select Target i %l% ik nRF51822_xxaa(256K), 4RJ5 fidi Build Elbs, Bzt
£ 11 F7 9w Blinky T2,

4. miii Load Elbx, T#IFia1T Blinky <127, LED O I LED 1 RZFFRIELL IR T

R

1.81F Jlink &£ 5 nordic SDK Bt & H B, #4r KEIL i 1EH F#. i, %46/ nRFgo Studio /= F
f"nRF51 Programming”, 2 J& /& idi"Program Application“ St TiiE F#k. B ikiE5% 3.3 BFIELFESEY
RS FF, ] nRF51822 USB Dongle T #0725 %A Lk [ ff.
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3.2 nRF51822 USB Dongle (PCA10001)
ﬁm
RGB#F:XJ ButtonO
Figure 3 nRF51822 USB Dongle 3D ¢4
FE R
o E/IMEA

A 2.4 GHz nRF24L ZRHIE T

Y HF Bluetooth low energy (RINFEWE S 4.0)
PCB Bl R 2k

RGB FH /Al 4w fE LED (-B%4T, LM
Button (H{EHERE J76IFE)

FRUER 4pin SWD iRk 1

ez Jlink V7, FFcFEABITHHR

SCRF10S R, HRALRRY

YERB: LIFRBAE nRE51822 IR FZ G TS, F-HZEL T JLINK 1] #5875 5f
JLINK F##8) , JrLlid 55 HinT ke 5 17 o

S, G AK IT board Bl & ] LS5 /% L4, Xt AK IT board #ifs. HHHIE(F4. HEE
[ [T 75 29 s 19 5 <2

FERIER! | ! USB Dongle [HIBbLESRE T X AL RN 0.  “IN” Iif (Bid L) X1 USB
Dongle WHSHFE, “OUT” BXiS M iie. 1ERRHESLHr (/T 15U i B Bh eI (L &
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3.2.1 USB Dongle /] Blinky Tf¢ (£#% LED)

R HRIRH) W CE TR, Wi F#HAMFET, 72 (EH nRFgo Studio 4=
/7’nRF51 Programming”, Z 7 ridi “erase all” 2 ii#& 5k i A E S »

1. #A Blinky project , 7EARHLN FI</RI) KEIL %2882 >
\ARM\Device\Nordic\nRF51822\Board\PCA10001\blinky _example\arm H% T.

2. 1% Keil pVision H14TJF Blinky T-#%, &3 X7 blinky.uvproj SCf.

3. 2% main EECN:

int main(void)

{

uint8_t output_state = 0;

// Configure LED-pins as outputs
nrf_gpio_range_cfg_output(21l, 23);

while(true)

{
nrf_gpio_port_write(NRF_GPI10_PORT_SELECT_PORT2, \

~(1 << (output_state + 5)));
output_state = (output_state + 1) & 0x03;
nrf_delay ms(100);

}
}

4. M Select Target THi5l|# %% nRF51822_xxaa(256K), #AJ5 i Build B &84 L
F7 %1% Blinky T2,
5 sl Load EfR, T#EIFIET Blinky HRFET. £% RGB LED RZHURIES NG T
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33 IEHRIFEIL RS

AFHHR T W{T{E SoftDevice (i FHhiAk) Fali b, w5 —AMEIL# (proximity) . B 2@l
BLE (Bluetooth low energy) 4.0 Ki&(55, T-HUN AL AT LA WS 5 0 B R E 5 B & AN
PR

B 1ZPIFEE/ AK |l board 267 USB dongle 477

3.3.1 T# SoftDevice:

T4 S110 nRF51822 SoftDevice (I #illtk) , ¥4 s110_nrf51822_xxxx.zip K4«
FHZR TR DR

1. “%%EnRFgoStudio (R4 windows AL £ nrfgostudio_win-32_xxxx_installer.msi &#
nrfgostudio_win-64_xxxx_installer.msi) , 3 7F.
2. 1t Device Manager 1% nRF51 Programming

Dewice Managar x

Motherboards
\nRF51 Programming

Bootloaders

3. & Program SoftDevice Fr2He.

Program SoftDevice | Program Application |

Programing of SoftDevice on nRF51 device

File to program:

[7] Lock SoftDevice from readback
SoftDevice size (kB) 0 =

4. riii Browse J4R 3|72 T 41 SoftDevice S (££ s110_nrf51822_xxxxxx.zip ) , A
s110 nrf51822_5.2.1 softdevice.hex.

5. i Program.

6. ZEUMIEF R T HoCE, THER TH EENHRER.
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B T RFETEH, WAEH O (L FFHbink) %, FZ A nRFgo Studio &/ LHIET
IREIEIE, A REIER F A
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N
3.3.2 4w, T8, FHAT ble_app_proximity B

o ok wN

%I ble_app_proximity T, %N <keil path>

\ARM\Device\Nordic\nrf51822\board\PCA10001\ble\ble_app_proximity\arm

Wi ble_app_proximity.uvproj X4, 17 Keil uVision
it Build bR, 3tk F7 e LA

ITIF Flash 25, JF ¥4l Download F# L (84 & Load El#r).

LED O ¥ &Nk, RN IEFE] .
iPhone FHlif %% Lightblue, #T7F Lightblue #2/7. Wil FE F:
will FERD)

About

Scanning for Peripherals...

Nordic_Prox
UUID: )
C7B36D5E-28FE-0D4E-594B-D568820FCC6E6

Flex

UUID:

FOE2471C-7F90-5F7E-E164-A41E3AACT16F >
Service: Unknown (<adab1f19 6e7d4601 bda2bffa
a68956ba>)

Central mode lets you connect to peripherals around you.

)
2P
t

Central Peripheral Profiles
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wll FERD) F

Peripherals

Peripheral: Nordic_Prox
Clone Peripheral

Services Found

0x1800 5
UulID: 1800
0x1801 >
UuUID: 1801
Tx Power >
UulD: 1804
Immediate Alert 5
UulID: 1802
Link Loss 5
UUID: 1803
Battery Service 5
UuID: 180F

J
>
0

Central Peripheral Profiles
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4 Application kit FFRIFIEELE

AR 70T TR =7 TR T BIFRIF 4.
41 TFRFER

ARM compiler/IDE (FZEHIEE)

Fr A B8 ARHS #80T LA A Keil Microcontroller Development Kit (MDK) K4 % . il
https://www.keil.com/demo/eval/arm.htm. T # 3 %% KEIL MDK-ARM Lite .

J-Link OB 3 (AEBHAER)

PYilal  http:/www.segger.com/jlink-software.html , 55 (5 7 X2 FR AL 2228 0. 35 55 40 IE#f 22 B8 0K
IR RAE U5 B Keill MDK IERH . 76 page 45 LI MFRA.

4.1.1 FRAERE

NRF51822 REMIHIL LR =0k NEFE?, AR REH Keill MDK-ARM 75 5
Figure 2 Ji7~ 1 WK BECEFI A1 B3R5

R Keil uVision IDE 752 8l SE
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nRF

SERIES

nRF51 SDK

Keil pVision IDE Keil pVision IDE

Application Programming and Erase
(through J-Link)

Application Programming and Erase
(through J-Link)

PCA10000

SWD

SWD

Figure 2 nRF51822 Application Kit /74 #4
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5 W Hardware description

A5 fiid T nRF51822 Application Kit IR #43 .

51 nRF51822 Application Kit board (PCA10001)

nRF51822 Application Kit board (PCA10001) & — Mz iR FHFF &, BAEINEETH, FEEA. USB iff
IO BN (CSM) o RN EE T EEG TR . HARN 7 0 W i 1.

511 R

nRF51822 AK Il board (PCA10001) #4 fi ~ #54k:

« NRF51822 i A[#5 Flash [f] SoC (Ml F) fR i %
« Bluetooth low energy (fiXZh#EiE 4 )

¢« 2.4 GHz 5 nRF24L 2 F 3%

o H P AR AR 4L B8R LED

o EFREIHA O B0, AN SRR Ih RE R

o WA IR AR A PR A BT

o AN (CSM)

* USB iifif#% 1 (CP2102)

512 B B

A

www.riRF51.com
() 5 g tton 0

o

<R L
. 0-zn:nd B .
1°TNHH = %)

o
=
o

Figure 4 PCA10001top
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40

Butten 0

GPIO |Function

Figure 5 PCA10001 bottom

513 Blockdiagram

GPIO < > LEDs
Battery RESET Buttons
External > EILTEnT
> measurement ANT
A A
Voltage T
regulatorsupply SWD
% > nRF51822 > Matching network
SWD Interface
Osc Osc
32.768 16 MHz

Figure 6 PCA10001 block diagram

5.1.4 B hr

nRF51822 AK Il board (PCA10001) #A— M2 i f 8 (SW3), %515 SWD il [ SWDIO £ H,
BRI TR .
4§ H nRF51822 USB Dongle i, TN B T 2O D68, AHREFHELL.
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5.1.5 fLER,

AK Il board 4 JLF AT £t L 77 X
« SWD(f il USB dongle)
o HMERHLE, T USB
+ CR2032 coin cell battery (i§% Figure 8)

nRF51822 FF4Rw v1.2

Figure 7 USB #4551

Figure 8 CR2032 771/t
24 /52
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i % L B s — M S Z A5 (D1A, D1B, DIC), LA Z 58 F oKt b o e v (9 S A L E

A

I

[ll!
SD03ATW-T-F

DB
¥ [--d
o el
VLLS —=L_Bail  EDIATW-T-F
? Bat Holder CR2032
Uz GND DIC
¥in Yout - + H
GND-| GND J_C.I,_ —LC'H SDINIATW-T-F
T3 EN_NL I LOWF | 1000F
. TLYTO233DEVT
LOuE T
== GND  GND
GND

Figure 9 Power supply circuitry

5.1.6 GPIO #0

P3,P4,P5,P6 NAK llboard PCA10001 ] GPIO M1

P3 P6
P0.00 12 P0.01 Vele 10 9 GND
P0.02 3 4 P0.03 8 7 P0.30
P0.04 5 6 P0.05 P0.29 6 5 P0.28
P0.06 7 8 P0.07 P0.27 4 3 P0.26
GND 9 10 Vele P0.25 2 1 P0.24

P4 P5
P0.08 12 P0.09 Vele 10 9 GND
P0.10 3 4 PO.11 P0.23 8 7 P0.22
P0.12 5 6 P0.13 P0.21 6 5 P0.20
P0.14 7 8 P0.15 P0.19 4 3 P0.18
GND 9 10 Vele P0.17 2 1 P0.16

Figure 10 PCA10001GPIOpinheaders

TR WO AER LIRS 7 IRE, W RERR ZEWT ARSI Shorteut.
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« P0.26 H1 P0.27 B\ J& HIoki%4% 32.768 kHz crystal , FTLAP6 (13X B4~ GPIO A Hl.
¥ 215 2iEF section5.1.9*32.768kHzcrystal”

* P0.16---- P0.22 BRUEFPAZER: LED FifidiE, (550G section 5.1.8" 42 FILED”

* P0.01, P0.02, P0.03 BRI\ HIREFZRCIRI . Ik, 245 B F section 5.1.10
“More configuration”
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5.1.7 &M LED

AK Il board PCA10001 A Fi/ME A 1L/ F P ol SmAe i LED, B4 T 32 nRF51822 38 F 4 2 51 E L .
#%FE Table 1.

Part GPIO Short
Button 0 P0.16
Button 1 P0.17
LEDO P0.18 SB6
LED 1 P0.19 SB7
LED 2 P0.20 SB8
LED 3 P0.21 SB9
LED 4 P0.22 SB10

Table 1 ####ILED &%
a1k GPIOP0.18 £ P0.22 H Tl ThAe, mI LA ki) 4; SB6, SB7,SB8, SB9, SB10,i%7% Figure12.

Figure 12 Disconnecting the LEDs and button

PR RARESE A R, Wi N5 10 KIS NS0 B . F5BoE SN 4 sl Bl Brbldm
FEAFH P0.16 F1 PO.17 5| L AP/ 28, 75 B RE 51 R P38 b B fH

LED A& T AR, st Ui 5 —NZER I (1) BN S AL Ko LED.

- 2 5
S pd - —
O 9 SB6 B7
|5 |5 Solderbridge Solderbridge
m m RS R6
1KR 1KR
N ~
Swi SW2 LD1 LD2
—PBSW —PB SW —— LOBO5G —— L08O5G
GND GND GND GND

Figure 13 Buttonand LED configuration
27/52
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5.1.8 32.768 kHz 51

NRF51822 1] LAk 2% — A 32.768 kHz [ firdlk (X2) ,  DMEFFEISE S AS AR 1 Dke. 7€ AK Ilboard I,
P0.26 fll P0.27 ERATIRER:32.768 kHz fibfk, AfEFI{E GPIO (fiT P6 )

% P0O.26 I PO.27 AHE {538 1/O i, mTLABIWTE /54 SB2 1 SB3, #RJ5)8#: SB4 Al SB5. i E
Figure 14,

VER A SDK $24LH) BLE FIFERS, 414# F 32.768 kHz fifA A Gt TAF .

BS
Solder

Figure 14 #77F32.768 kHz crystal 7£:£#P0.26 #7P0.27 #/P6

5.1.9 HENE (CSM)

PCA10001 # L) nRF51822 Ji#Ef Rt AT LT Current Shunt Monitor (CSM)AS . ##1) INA216 (U2)
(R34 200N, FTEAGRIIE T 5N

7E K110 LR — N Rigas .
BARKHE AR
B VAL {EL = R4 /200

ER S

P nRF current
oo \ measurement(,c-’

%
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52 USB Dongle i

nRF51822 USB Dongle Il /& nRF51822 [/ METF R -F e M T —ANH T 4RFE FIE R Jlink V7 &
By ATCLIE I BRI PR AR AR .

Technology Ltd.

5.2.1 it
PCA10000 i an N iRt

* nRF51822 SoC

« Bluetooth low energy % % F# 4%
5 2.4 GHz ff) nRF24L ¥ &%
o Jlink V7, SZRRLE 2R T

%% RGB LED and %/ GPIO

5.2.2 W R

IIPSWD

RGB##}J Button0

Figure 16 PCA10000 top side

J-Link V7

,..%°2° OHTCOM

uz.0

Figure 17 PCA10000 bottom side
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UART
‘ (GPIO)

ANT

Matching network

« »

B

& Technology Ltd.
5.2.3 THER
VCC_nRF RCE
— LED
Voltage regulator
A Jlink V8 WD resis22

USB < >
¢ Osc Osc
out 32.768 16Mhz

Figure 18 PCA10000 block diagram

5.2.4 %% LED

USB Dongle (PCA10000) ##; 7 —/~% % RGB LED. LED ##%| 1 nRF51822 s i _E4F5E [ /O i

M. 5% Table 3.

Figure 18 USB dongle £ [i}tFA

Color
Red
Green

Blue

GPIO
P0.21
P0.22
P0.23

Table 3 LED connection
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LED (R HPARGL wE il S —NMEHR(0)) SRR G L BIRlmsE LED.
vCC3

Figure 19 LEDconfiguration
5.2.5 Button FLE

nRF51822 USB Dongle [ Button £i%:4:3 pins P0.16 , AL T/~ /7 BLE filfE.
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6  Flash TRMNHEFITR

NRF51822 SR APMIT KT HIEAE FlS MARES GG AIL—F) , 8 H nRF51822 )
SoftDevice, nRF51822 SoftDevice & —AMEINFER 4 (BLE) thilltk. #£{5EiEE S110 SoftDevice

Specification.

AEBRATEH R T4 () nRF51822 1) S110 nRF51822 SoftDevice B HAt N F A2 T (1 HEX T

1

AR K — /N4 A S110 SoftDevice 1M HFEF, 1 section 6.1.5 “Programming an application” on

page 28.

6.1

f#H nRFgo Studio F#

18 il nRFgo Studio F# (R SoftDevice B H At M FIFL A i HEX 01

VER: AEEHEAEIRHE 2417515 E nRF51 Series Reference Manual.

List of SEGGER debuggers

Code memory

- Memory readback protection

Programming tools

Device Manager nRF51 chip identification - SoftDevice identification
™ [nRFgo Studio é wm:(« EM‘
File  View nRF8001 Setup Help
Feafures X \r
a|245H: SEGGER to use: J
4 Front-End Tests -
TX carrier wave output
R¥ constant carrier/LO leakage NRF51822 '
TX/RX channel sweep QFAACA ~\
R sensitivity "I Region 1 Program SoftDevice | Program Application |
4 | Bluetooth
nRF8001 Configuration Programing of SoftDevice on nRF51 device
Dispatcher
Trace Translator Size: 128kB

Direct Test Mode
nRF&002

I
I
I
i
I

|Device Manager X )
4 Motherboards
4 Board1
Maodule - nRF51822
nRF ISP Motherboard connector
4 nRF51 evaluation boards
Segger BELERELE
4 nRF51 development dongles
Segger S

nRF51 Pregramming
Bootloaders

Addr: 0x20000

File to program;
[] Lock SoftDevice from readb:
SoftDevice size (kB) | 125

Region 0

Size: 128 kB

FW:
5110_nRF51822_1.0.0.alphat

_1.0.0.alphat_softdevice.hex

[

Log

(c) Nordic Semiconductor ASA 2008-2011

Figure 20 nRFgo Studio dashboard
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6.1.1 BEATESE

1. #77F nRFgo Studio.
2. {E/£ N J7H) Device Manager £ H1i%# nRF51 Programming.

6.1.2 A NRF51822 # B FIH 77

BEN N8 54 5, nRFgo Studio 2317 7l nRF51822 it F - &7~ B H P AE 2 404 43 Be o T 208 F AT
145 B L

 nRF51 chip identification — FSRIRAC R A EEARAS (i, nRF51822 QFAACA) i
TR A EERS ), 8 50RBRRT, K2ERWTEE:  “No device detected. Ensure
that you have the SEGGER connected correctly to the board and that the board is powered and
configured for debugging”

« Code memory — E/rfti%45/a ( code memory) J&ffa/r#If . Bom—EE P X B
EANIRAN . WF =M SoftDevice (Fhisthk) W& H, ARRGZ BB T A X EL,
SoftDevice /£ Region 0. XA~ A 4% iffi SoftDevice fiH T2 K= [a], &FF L=
(125 R AR A

+ Memoryreadbackprotection— {#zrreadbackprotection J& 5 #2411 . A FAT]
AEMTIETN: RegionOffreadbackprotection 5 # %} readback protection. %14
HAE— region iIXMNETZAFR readback protection on (All) or off.

+ SoftDevice identification - nRFgo Studio 21 K11 5] Region 0 LA [ {4

(firmware) , REREHE IR [E1FH) ID K RaRHR: o frmware ¥ 25 B8
FWID number.

6.1.3 B
B RS R DR

o GHTA T T SoftDevice, [H 2R AH 2 =8 T 4 HAA 5 24 0 R TR T
+ 7£nRFgo Studio H2)#% T “Lock entire chip from readback”

Erase All 773:3 1, 5254 page 26 1] section 6.1.1“ #A F#FAE ., SN i Erase all.
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6.1.4 T#; SoftDevice

fdi 1A J73 0] LT % SoftDevice Fith A F

™ nRFgo Studic §

T

g
S

File  View nRF3001 Setup Help

Features X
4 74 GHz
4 Front-End Tests
TX carrier wave output
RX constant carrier/LO leakage
TA/RX channel sweep

nRF51822
QFAACA

SEGGER to use:

RX sensitivity
4 Bluetooth
nRF8001 Configuration
Dispatcher
Trace Translator
Direct Test Mode
nRF3002

Region 1

Size: 128 kB

Addr:  0x20000

Region 0
Size: 128kB

Device Manager x FW:

|| 4 Motherboards
4 Board1
Module - nRF51822

5110_nRF51822_1.0.0.lpha6

| nRF ISP Motherboard connector
|| @ nRF51 evaluation boards

| Seqger BELERELN

‘| 4 nRF51 development dongles

Segger S
nRF51 Programming
Bootloaders

Program SoftDevice Program Application

Programing of application on nRF51 device

Browse...

File to program:

[ Lock entire chip from read back

<

m

Log

(c) Nordic Semiconductor ASA 2008-2011

1. 58 section 6.1.1“ H#A FEUFE . Rnik#

Program SoftDevice #r%.

2. piili Browse JfIEFEAEE T 3T HEX U
3. UhiERT/A % Region 0 ff] “Lock SoftDevice from chip”s FI TAUES T, (B8E R AE 4 iR .
4. % #& SoftDevice K/ GHEATRE) . X2 & flash region 0 BK/N H2 W1 HEX S C4 i

ERINRTELZ T -

& S110 nRF51822 SoftDevice 11 57E s110_nrf51822 xoxzip U ook B B HRN HIRRAS 5

Page 34 of 52



http://www.nordicsemi.com/

/ OHTCOM

N Technology Ltd.

nRF51822 FF4Rw v1.2

6.1.5 THE—NHER

FERIEN#ZHT, nRFgo Studio 2k HEX SCAAEEE A7tk 15 5 SoftDevice AHITHAL . 4R35 In) &,
NRFgo Studio £FF4A T4k, BT F IR . Bldn: Qi — R & 24606 2 SoftDevice, siili
program Ji, nRFgo Studio £ E S R FEFF i HEX SO A 771 B 2 5 5 SoftDevice (14 B HI VG EL .

R XA FHFEF A4 1%E memory Regions.

r TR N
™ nRFgo Studic § s E‘M
i P—
Eile  View nRF8001 Setup Help

Features x

4 24GHz SEGGER to use:
4 Front-End Tests

TX carrier wave output

RX constant carrier/LO leakage nRF51822 ( )
TX/RX channel sweep QFAACA
R sensitivity Region 1 Program Application
4 Bluetooth
nRF8001 Configuration Programing of application on nRF51 device
| Dispatcher
1 Trace Translator Size: 128kB File to program:
Direct Test Mode
RFEO02 [ Lock entire chip from read back
|

Addr:  0x20000

Region 0
Size: 128 kB
Device Manager x FW: m

5110_nRF51822_1.0.0.alphaé
4 Motherboards N : alpha

4 Boardl

Maodule - nRF51822

nRF ISP Motherboard connectoer
4 nRF51 evaluation boards
i Segger. BELERELN
4 nRF51 development dongles
Seqger EE-iE

nRF51 Pregramming
Bootloaders \ s

| “ m B3
E Log
(c) Nordic Semiconductor ASA 2008-2011

1. 5EA page 26 Lff) section 6.1.1“ #A FEFE . RIGikt
Program Application ¥3%%.
2. riifi Browse JRiE#2 T 2 HEX SCHF.
3. YER TR “Lock entire chip from read back”. 1% fiifi readback protection, T ¢k H ke
5 Z AT AE AT Erase Al

TEIERE T “Lock entire chip from read back”j5, #IGE#AT I AR, fRRTTIEZ, PR Eraseall.
Lock entire chip from read back 7T UL 1k 85 FRE PP (7 E 6 -
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6.2 NHHK
LR gm e B4, DU #f SoftDevices 22 5E 27 1. fEC4 T #lF SoftDevice 185 v EFF A A
WHARET, MIFEE— S BEE—F. BRI R AT memory layout 1 call stack size.

6.2.1 it & memory layout
AR [ SoftDevice AIRESANFAIRIESR, THERIERTEA.
NS & (vector table) Hilik, Hk T2 0 F# 7 SoftDevice.

SoftDevice K F &l ) Ox0 JF46, I HA/NEE. NARFERRERE (vector table) 41 % IRTE
SoftDevice 2 Ji. N AFEFATLMERIRZ: SoftDevice %5 ) 2 #MH N AEZS 0], AN, SoftDevice iEX

(dataarea) MEIKH) RAM itk FF46, N HFEFRIEdE X (dataarea) ZER{E SoftDevice data area Ji
MAE.

Table 6 7 [ A SoftDevice X B FHFE 7 (4RRD 2% (8] F1 %4 23 [H] (code and data) (¥ as bk #1K /M52
M. XAMERIET 256 kB A% 45 [ (code memory) 1 16 kB RAM fJit: F .

SN

SoftDevice
Device App.code Available code  App. data Available
configuration COdeMEMOry o)1\ saqe startaddress — memory  Startaddress RAM
Blank chip 0kB 0kB 0x0 0x40000 0x20000000 0x4000
SoftDevice A 64 kB 2kB 0x10000 0x30000 0x20000800 0x3800
SoftDevice B 128 kB 8kB 0x20000 0x20000 0x20002000 0x2000

Table 6 SoftDevice memory layout

HR OB TEANRR IS A E AT B RAM 7] DL nRF51822 Product Specification. SoftDevice 1 i)
Ri%% ) RAM 7] BL7E S110 nRF51822 SoftDevice Specification o125 1 .

AW R AT LA E W A2 R (memory layout) -

« fififi] Keil IDE
o f#if Scatter {4

ER: Nordic Semiconductor $2LFfFIFE, C4MEM Keil IDE FCE L7 T WAEA . 24f#F Keil IDE B
ANFEEAH Scatter 1.
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6.2.1.1 Keil IFATR (Memory layout) BLE
N\ Keil IDE [y memory layout:
1. miifi Project 3¢, #RJ51%#% Options for Target.

2. HFE Linker pr%.
3. Jiili Use memory layout from Target Dialog.

3 Bl
Gorr e oo DN ==

Device I Target I Output I Ustingl User I C,"EHI Asm  Linker |Deb|_|g| Hilities I

[¥ Use Memory Layout from Target Dialog:

[~ Make RW Sections Position Independent /O Base: I[hDI}I}I}EI}I}I}
[ Make RO Sections Postion Independent
[~ Dont Search Standard Libraries

¥ Feport ‘might fail’ Conditions as Emors LT I

R/W Base [(<00000000

ScatFti'leer \_buld'blinky_am sct J Edit . |

Misc £
controls =
Linker |-cpu Cortexc-M0 "o <ibrary_type=microlib feedback " %_build \blinky_arm fed" -
control  |-strict —scatter ".\_build“\blinky_am sct”
string -
oK | Cancel |  Defauts | Help
Figure 21 Keil linker settings
e FE Target Fr%5.

7t Read/Only Memory Areas, i€ X Start fll Size.
7t Read/Write Memory Areas, 5& X Start f1Size , W.page31 ) Figure 22,
a7 OK.

XM TR AN 256 KB ) code memory A1 16 kB ) RAM (], i SoftDevice fi ] T 128 kB
() code memory 1 8 kB [¥) RAM (page 29 #ii£ [f) SoftDevice B Table6 ).

N o ok

+ Base code memory address 0x20000 and available code memory size is 0x20000 (128 kB).
+ Base RAM memory address 0x20002000 and available RAM size is 0x2000 (8 kB).
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-

OCptions for Target 'nRF51822_5110°

Nordic nRF51822

Xtal (MHz): |16.0

—Code Generation

Device Target |O|.rtput| Listingl User | CfCﬂl Asm | Unkerl Debugl Util'rtiesl

Operating system: INone LI ™ Use Cross-Module Optimization

System-Viewer Fie (.Sfr): I™" Big Endian

SFD'\Nordic'\nRF51\nRF51822.sfr J

— Read/Only Memory Areas — Read/Write Memory Areas

default  offchip Start Size Startup default  offchip Start Size Nolnit
I~ romt: | | c r RaM | | r
I RomMz | | el ™ RAMZ | | r
™ RomM3: | | fel ™ RAM3: | | r

on-chip on-chip
W IROM1; [0<20000 (020000 & ¥ IRAW: [(x20002000 (02000 r
I~ IRomz: | | e I~ IRAMZ: | | r
oK | Cancel Defauts | Help

Figure 22 Memory layout with example SoftDevice

Memory
IROM1 Start
Size
IRAM1 Start
Size

Description

&€ M LR code memory ] start address
s B FHREF 1) code memory K/
e N R RAM 1] start address
a7E B TR RAM K/

Table 7 4727/ (Memory layout)
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6.2.2 JEEH call stack

RS BE T SoftDevice, F4 H PR FHFE TR SoftDevice 35 [/l — 4 call stack (k) o i FFE 5 44
JifRiE call stack A fE 9% 1) 45 6] 45 H O F1 SoftDevice.  SoftDevice ) call stack %[a] 7 5Kk FRA 6] ff] 15 £& FIA
A PR A # A 6 &, ATPAE S110 SoftDevice Specification 1 £ 4 .

FH P R 7 ROZAE call stack [R/N s E N BA ST KL SoftDevice 7K. A EHEMNIGE
(stack pointer) M HFEFHIE & (Reset Vector) Bk,

R f#H Keil #1 ARMCC toolchain I}, call-stack K/Na] LLf# | Stack Size A&k E X, BilHE
TR BFCES, i arm_startup_nrf5l.s. (FEE: @ TE NGH R AMPBR KA E)

Stack_Size EQU 0x400 ; The application call-stack size + protocol call-stack size
AREA STACK, NOINIT, READWRITE, ALIGN=3
Stack_Mem SPACE Stack_Size

__initial_sp

Page 32 of 52



4

A
6.2.3

OHTCOM

Technology Ltd.

nRF51822 FF4Rw v1.2

Debugger Bt &

SDK HHRMEH TR C AR E L T FHA Debugger 5. {H2, A FHI TS, D408 S B 1
debugger &5, AT & i A

1

ok~ w

AT — AR A R T RAT DL RTR A B R R -

{E Keil 91, #£#% Project 328 R 1) Options for Target (ALT+F7) . ZJ5 £:# i Options for Target

KAE .
%+ Debug Fr2%.

wH Use , JFAE T Hig1 3 145 J-Link/J-Trace debugger .

¥ & Driver DLL & SARMCM3.DLL.
% & Dialog DLL 4 TARMCMZL1.DLL.

* BreAK llpoints

+ Load Application at Startup
* Memory Display

+ Toolbox

¢+ Watch Windows

=5

-
Cptions for Target 'nRF51822_5110
Device | Target | Output | Listing | User | CfCﬂl Asm | Linker Debug | tilities |
" Use Simulator Settings | & Use: IJ-LINK,-"J-Tlac:e Cortex ;I Settings |
[~ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Run to main() ¥ Load Application at Startup v {}
Initialization File: Initialization File:
| ] e | ] ] e |
Restore Debug Session Settings ————————————————— Restore Debug Session Settings —————————————————
[¥ Breakpoints ¥ Toolbox [¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Peformance Analyzer ¥ Watch Windows
¥ Memary Display ¥ Memary Display
CPU DLL: Parameter: Driver DLL: Parameter:
| | ISARMCMB.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
| | ITARMCW.DLL |pcmu
ok | cancel |  Defauts | Help

Figure 23 Debugger options

midifr b Use JG I Settings »

1t Target [f]driversetup 1, £~ | debugging protocol Flmaximum speed.

7t Port NHLFIERFIEFE SW,

£ Max Clock A 1 dE i fe e B AN 580 (1 MHzZ) . page 34 /) Figure 24 &R T — AN IEAf

HIBCE
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-
Cortex JLink/ITrace Target Driver Setup

Debug |T|E|ce | Fash Download |

—dJ-Link / J-Trace Adapter — SW Device
SN || o || IDCODE | Device Name | Move
Device: | J-Link LiteCorteM SWD | @ 0BE11477  ARM CoreSight SW-DP Up |
Hw: [VeDD  di:[ V450 DDW”'
FW : J-Link Lite-Cortex-M V8 compi
Port: Max Clock: & Automatic Detection ID CODE:
SW - I vl € WMarual Configuration Device Name:
Auto Cle | bdd | Dete | Updae| R
— Debug
Connect & Reset Options Cache Options Download Options ————
Reset: | Nomal LI ¥ Cache Code [¥ Veify Code Download
¥ Reset after Connact ¥ Cache Memory v Download to Fiash
- Interface TCPAP Misc
@ USB © TCPAP Nefworkc Seftings .
IP-Address Port (Auto: 0 “—““de*m' Ao |
Sean | | 27 .0 .0 .1 0
. . Ping JLink Cmd
State: ready _I _I
ok | cancel | Help

Figure 24 Target driver setup

9. 7£ Keil IDE #1, fii Start/Stop Debug Session (CTRL+F5)xi 1] LLJH 2/ debugging.

= —
WA C\KeilARM\Device\Nordic\nrf31822\Board\nrf6310\blinky_examplelarm'\blinky.uvproj - pVisiond
p proj .

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NEdd| s @] | B oo EE B s Ha®@ e oo &)
2 Loan
| 8| nresie22 H& 4% @) Star/Stop Debug Session (Ctrl=F5)
n E e Enter or leave a debug session - X

4] * main() function -

42 * @return 0. int return type required by ANSI/IS0 standard.

-/

44 int main(void)

45 04

46 wintd_t output_scate = 07

2

48 // Configure LED-pins as outputs

[ EX] nrf gpio range cfg output (LED START, LED STOP);

50 3

Hk while (true)

82 [ {

EE nrf gpio_port_write(LED PCRT, 1 << (output state + LED OFFSET)); -

@eo.. | ru.[Oyre. | || < m | :

Build Output 1B
RCMTablehAddr = 0xF0000003 -
Target info: D"

mn

] b

Enter or leave a debug session

J-LINK / J-Trace Cortex

Figure 25 Debuggerinitiation
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6.2.4 B SoftDevice AR PR
wmSS TR #E T SoftDevice, RIS aE —L R,

6.2.5 ST 4RiE

N THRIE SoftDevice [1EHTE,  microcontroller £ 7 —/> Memory Protection Unit (MPU) , ‘B RT LA I-X4E
SE XISV . debugger BEHUXLEXIF:KE 2212 [H] 00000 (no operation instruction).

nRF51822 FF4Rw v1.2

# SoftDevice A 2E 11 write Al erase. i fE SoftDevice i, MPU &5 #7504, HifR
P13 43 7E S110nRF51822 SoftDevice Specification H 4 M N A . B E 4 debugger Figwi%#s (compile)

EHERS (ink) 25, i Keil IDE # download #4157 AR &2 . R 7 AR EME 80~

e

¢ Project 21 N 17 Options for Target
1% £ Utilities Fr%5

miili Settings

##% Flash Download

£#% Erase Full Chip

st Add FFRE R ) nRFS1xxx

#iidi Download.

N o gk wdE

HER: NRFSLxxx AT 22 Bl [F) SDK —ifd 2234hf . X LEFR T /& nRFS1 RILGH AR, A1 el
RS NEPTA 97 (code memory) /T 2M B nRFBL R5IE T

- — <
Cortex Jlink//Trace Target Driver Setup i o [

Debugl Trace Flash Download |

—Download Function
LORAD " Erase Ful Chip ¥ Frogmm
* Erase Sectors [V Verfy
" DonotEmse ¥ Resetand Run

— RAM for Algorithm

Start: [<20000000  Size: [Bx0800

—P ing Algorithm
Description | Device Type I Device Size | Address Range
nRF5 oo On-chip Flash M (00000000H - DO1FFFFFH

Start: I Size:
Add l Femaove |
[ ok |[ caca | Help

Figure 26 Selecting J-LINK/J-Trace Cortex
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8. #EA Utilities #5%%, 1 +f Use Target Driver for Flash Programming.

9. fE TR AIE RS M A Figure 27,

Options for Target nRES1E2 S

_ Ber

[

Device I Target I Output I Listing I User I C.f'Cﬂl Asm I Linker I Debug  tilities |

r—Corfigure Flash Menu Command
® se Target Driver for Flash Programming

J-LINK / J-Tracs Cortex

" Use Extemal Tool for Flash Programming

_v] Settings | ¥ Update Target before Debugging
it Fie: HE

Comrnand:l

]

Arguments:l

[T Run Independent

ok | cancd |  Defauts |

Figure 27 Debugger selection
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7 Debugging nRF51822

fifffl SEGGER J-Link Debugging i % page 45 ] #RA . i/ Keil uVision IDE Kl K77 %, i HE
http://www.keil.com/uvision/debug.asp.

MR AR T e Keil Hhif i nRF51822
1. FT7F Project 525, 55 Options for Target (CTRL+F7).

2. i&F Debug %,
3. Jiili Start/Stop Debug Session ( CTRL+F5)

- — — =T
CA\Keil\ARM\Device\ Nordic\nrf51822\Board\nrf6310\blinky_example\arm\blinky.uvproj - HVisiond [E=NlE
4 CAKeiIVARM\Device\Nordic\nrf51822\Board\nrf6310\blinky_examplelarmiblinky.uvproj - S——
File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help
DEE@ s B[]« [PRAREEE K S Hael@l e oo alF) A
4 : . s | Les =
& ] & I :| “| REHEZ2 [] 5‘| d = @) Start/Stop Debug Session (Ctrl=F5)
Project a —=m Enter or leave a debug session - X
Eﬁ nRF51822 41 * main{) function -
EB app 42 *# @return 0. int return type required by ANSI/ISO standard.
main.c - v/
keil_arm_uvd.Int 44 int main(void)
{7 core 45 Bt o
2 46 uint8 t output state = 0;
B3 lib e T
A7
48 // Configure LED-pins as outputs
[ EL] nrf gpio range cfg output (LED START, LED STOP): N
50 =‘
51 while {true) il
224 1
53 nrf gpio port write(LED PORT, 1 << (output_state + LED OFFSET)): -
@eo..| ru.|D,Te. ‘< | Ll | '
Build Output 1B
ROMTablehddr = 0xF0000003 -
Target info: |:|
4 i | 3 l
Enter or lzave a debug session J-LINK / J-Trace Cortex :
—

Figure 28 Startdebuggingmode
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7.1  nRF51822 debug itk R E &S

AATEAE L4 System Viewer Windows, 41fe[#£ SoftDevice readback protected 1L FifiXMH]
PR, PAMnfarfE] SEGGER J-Link debugger ¥ & Wi .

7.1.1 System Viewer & M

System Viewer AL —MISZH & I EE SN ETR a8 15E Figure 29, 1E View SREHFEEIDEARE]
System Viewer JEiEH(RIBE A M. XAMIMEIIZF 7 245 B & R 12 Keil 4730HIRA . #6576 pege
D Figure30 . ELFT System Viewer (15 2] LU i DUR R HEAT 4%
http://www.keil.com/uvision/db_view_sysview.asp.

r B
CAKeiNARM\Device\Nordicinrf51\Board\nrf6310\blinky._example\armiblinky.uvproj - pVisiond =SS
File Edit WView Project Flash Debug Peripherals Tools SVCS Window Help
NS @+ @& | | [ 1| @ main Sa e | @) o &|[F7) &
g Eo|lwee o v |[E@EB
Registers n Disassembly 4
Register I Value 51: nrf gpio port write (LED PCR] CLOCK jut_state + LED OFFSET)); =
=T 0x0000016A FFFFFFFF DCD OxFFFFFFF] | dl
= Core MPU |4
_____ RO OFFFEFFEE 0x0000016E FFFFFFFF [DCD OXFFFFFFF]
----- SR R
..... R2 CeFFRRFFFF OXOOOOOZL?A FFFFFFFF DCD OKFFFFFFF] URRTO
----- R3 O<FFFFFFFF = o * spr ,
..... Re CeFFRRFFFF (] OOOO(I)J;E FFFFFFFF DCD OxFFFFFFF]
----- RS DFFFFFFFF w2 B *® fane ] L
""" RS CEFFFFFET 0200000182 F;\;t?\;;ft;;; T errreeen T b
""" R7 (LFFFFFFFF s e —— - ADC EN— i
----- R2 OeFFFFFFFE |« [ b
- R9 GeFFFFFFFF _ TMER ¥
----- R10 OFFFFFFFF main.c RIC b Mk
----- RN («FFFFFFFF 38 ]/ ** TEMP il
""" R12 O«FFFFFFFF 39 * main() function
""" R13(SP) O<FFFFFFDE 40 * @return 0. int return type regqui RNG IS5C standard.
""" R14 (LR} (FFFFFFFS 41 L #y ECB
 F15 PO (00000000 42 int main(void) 26
281000003 43 Of
44 wint®_t cutput_state = 07 ccm
45 WDT E
48 // Configure LED-pins as outputs =
Handler 47 nrf gpio_range_ cfg_output (LED STI BDES ) ; b
msp 48 Wi
49 while (true) NYMC -
[iE] project | = Registers < | n J T >
Command n Call st FICR o
JIAG speed: 2000 kHz “ | Nam UICR Location/Value Type
# JLink Info: J-Link: Flash download: Flash programming perf A GPIO
* JLink Info: J-Link: Flash download: Total time needed: 0.2
Load "C:\\Keil\\ARM\\Device\\Nordic\\nr£51\\Board\\nr£6310\\ |
WVerify failed on VerifyBlock()**JLink Warning: T-bit of XPS5F -
4| [ | r
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet | r‘:;?hCall Stack + Locals ||E|I’1En1-3|}'1.
J-LTMK / I-Trace Cortex 1: 0.00000000
h =

Figure 29 System Viewer Windows
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[ CAKeiNARMYDeviceNordicinrf5 1\Board\nrf6310\blinky_exampleiarmiblinky.uvproj - uVisTonf‘

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
DSH@| & B9 o e | mRm® Il | B main
EHEO e e - H- D @
Registers A [@ Disassembly 1 @ RnNG LN |
- |
|Va|ue 44 uint8_t output_state = 0; - E
45: |
FFFFFFFF 46: // Configure LED-pins as outputs Property Walue
eFFFFFFEF 0x00000148 FFFFFFFF DCD OXFFFFFFFF TASKS_START 000000000
BeFFFFFFFF 0x0000014C FFFFFFFF DCD OxFFFFFFFF TASKS_STOP 0x00000000
79 NEF GPIO-»PIN CNF[pin range start] = (GPIQO PIN CNF
OeFFFFFFFF a0 - - = - GPIO PLN CNF DH EVENTS_VALRDY | 0500000000
FFFFFFFF : | {GPIO_PIN CNF_
FFFFFFEF g2: | (GPIC PIN CNF_IN WALRDY_STOP  |0: Disabled = Shortcut disabled.
f (<FFFFFFFF L VALRDY 0: Disabled = Interrupt disabled.
OeFFFFFFFF
DeFFFFFFFF main.c ME
<FFFFFFFF * main() function DERCEN 0: Disabled = Digital error correction disabled.
<FFFFFFDE 40 | * @return 0. int return type required by BNSI/ISC standard. =-VALUE o]
. DeFFFFFFFS a1 L sy
VALUE 000
NI 42 int main(void)
o 81000003 43 = ¢
I = g uint8_t| output_state = 0;
45
| 48 // Configure LED-pins as outputs
Handler 47 nrf_gpio_range_cfg_output (LED_START, LED_STOP):
MSP 48 SHORTS
ag while (crue) . | [Bits 31..0] RW (@ 0x4000D200) Shortcut for the RNG.
[ project | = Registers 4 m 3
Command R [@ CcallStack - Locals @
JTAG speed: 2000 IkHz * | MName Lecation/Value Type
# JLink Info: J-Link: Flash download: Flash programming performed for ° % OxFFFFFFFE
# JLink Info: J-Link: Flash download: Total time needed: 0.216s (Prepa:
Load "C:W\Keil\\ARM\\Device\\Nordic\\nrf51\\Board\\nrf6310\\blinky_exal
Verify failed on VerifyBlock()**JLink Warning: T-bit of XPSR is 0 but :~
4 m | +
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet Braamccassl dﬁ]ca\\staclc+Locals |E|Men|-:ry1
J-UINK / )-Trace Caortex 1: 0.00000000 sec L44 C:10 CAP,

Figure 30 System viewer window of the RNG peripheral
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7.1.2 AT, 7E SoftDevice readback protected KB T

i SoftDevice HIN AL F IR AT LA % http://www.keil.com/uvision/ debug.asp. 1Bz, W55t SoftDevice
FIT7E ) Region0 f#75E T readbackprotection, -4 MIXANERIF X P SLEL ARG 320 zero.

AT 4% 5% SoftDevice R %777 250 JC %4 debugger B3, SoftDevice Bt B A1 A 17555 A B Al
PAfE S110 nRF51822 SoftDevice Specification #1254k .

VR i b TR X8 ( protected area) . FAC 2, 7 SVCcalls JTH X Bl S, Ra
HREIEITHZM S, & page 41 LA Figure 32 . 7] LLfiFi“step over” /512 (F10) kit SVC
calls, i#k N readback protected [X 3.

r N
CAKeiVARM\Device\Nordic\nrf51822\Board\nri6310\ble\ble_app_hrs\armible_app_hrs.uvpraj - uVision ==
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Dedd| s om| | [rmnma IE Nz | @ sve Ha»@ e ¢ o &lE]
HEroleveo ¢ |[REEEHS- )3 -9-2- &%
Registers a Disassembly »
Register IVE‘UE I I:()OI(ODOOEDSG 0000 MOVS r0,r0 -
) '0x0000EASE 0000 MOVS r0,x0
"R oww e B o
i e OXOCOOERSC 0000 MOVS IU'IU
R2 000000700 & T
= R 0%0000EASE 0000 HOVS 0,10
N o P Bl o
5 300000008 OXOUOQEEXGQ 0000 MOVS IU'IO
i OXOCOOERSE 0000 MOVS IUrIU
R7 000000000 & T
i AT 0%0000EAGE 0000 HOVS 0,10
RS OFFFFEFEF 0x0000ERGA 0000 MOVS r0,r0
i ] 0%0000EAGE 0000 HOVS 0,10
bl (R Ona000FRT0 0000 Movs  s0.s0
Hi2 &ﬂ ZFDFBFUF;FFF OXOUOQEE&'IZ 0000 MOVS IU'IO B
e G OXOCOOERTG 0000 MOVS IUrIU IJ
HCTE et 0x0000EATS 0000 HOVS w0
R15 (FC) CODDDEASS x ot -
AvAnnaEaTe naan e Lo
- S 001000008 ‘ ’
&l Banked
[l System main.c ] ble_stack_handler.c T
&~ Intemal 45 = ble_stack_evt_handler = ble_stack vt handler: -
o Mo Handier e
Stack MsP 47 // Initialise SoftDevice
(L] err_code = nrf_softdevice_enable (clock_source, softdevice_assertion_handler):
49 if (err_code != NRF_SUCCESS)
s0H 1
51 return err code; E
52 ¥ =
53
£ // Enable BLE event interzupt
55 return nrf_nvic_EnableIRQ (SWI2_IRQn):
56 }
- a7 =
[Elproject | E3 Registers < i ] 3
|| Command 3 @ Ccall stack - Locals 2 @
R4 = 00DOO0DD, RS = 20000300, Ré = D0000100, R7 = 4001E504 A - Voscafiafiobie Type
% 0x0000EAS54 =
5% ble stack_han... 0x00022100 unsigned int f(unsign...
% JLink Tnfo: J-Link: Flash download: Total time needed: 1116708.351s (Prepare: 0.[ | #% clock_sour... 0:00000008 param - unsigned int
Lulad "C:\\KEil\\ARI{\\DEViCE\\NGrdi:\\nI‘IfE)lEZQ\\BOErd\\nrfé310\\ble\\bleiapp7hr!\\a ot o ble_stack_... |0x00020913 param - void f(struct ... =
B m 3
@ err_code <not in scope> auto - unsigned int
> | i o P Serren i
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakAccess COVERAGE | Q’l“(a\\ita(k* Locals Eldeumryl
J-LINK / J-Trace Cortex t1: 0.00000000 sec CAP_ NUM SCRL OVR R/W
i —

Figure 31 Debugger /5 £ for asetup with a SoftDevice enabledinthe protected area
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
. il
DEd@| s =@ =] - B : By, | &)
(O g-E- 8- @B
Registers '3 Disassembly
Register IV‘aJus | ’\ 302: return value = ant_event_get (éant_chanmel, &event, event message buffer): 74
TG 0 4212 LDR 2, [pe, #72] : @0x0000826C
0x00008222 4669 MoV rl,sp |
0x00008224 AS01 aDD 0, 3p, $0x04 I
| 0x00008226 DFS1 sve 0xs1 I
i 303: if (return_value = NRE_SUCCESS) @
£ 304 1
i 305: /% Handle event */
2800 cup £0, #0x00
i D1F1 ENE i hm:ocoaf\zm N
xFFFFFFFF = ,
OxFFFFFFFF
00008344 main_broadcast bec | ] nrf_gpio.h | et
TR 289 { I
DeiER b, 230 /* Error #/
291 handle error();
00008157 o g
293 |
294 /* Turn off LED on GPIC 9 to indicate that CPU is going out of sleep */
295 nrf_gpio_pin_clear(9);
296
297 [ /* Extract and process all pending ANT events as
Thread 298 * long as there are any left. */
8 299 do
300 [ ]
301 /* Fetch the event */
302 return_value = ant_event_get (gant_channel, &event, event_message_buffer):
o 303 || if (return value = NRF_SUCCESS}
304 [ 1
305 /% Handle event */ Il
306 switch (event) ]|
307 1
308 case EVENT TX: -
Project | = Registers 4| e J S
Command n Call Stack = Locals 1@
JTAG speed: 1000 kHz * Name Location/Value Type
Load "C:\\Eeil\\ARM\\Device\\Nordic\\nRF51422 5210 1.0\\Board\\nrf6310 nrg27e | = ¥ main | 000008218 [InET
@ event_message_buffer static - unsigned ¢
##* Restricted Version with 32768 Byte Code Size Limit @ event
*## Currently used: 948 Bytes (2%) P —
B5 \\ant_broadcast_tx\../main_broadcast_tx.c\165 H @i | shatinscope> Atflo=Uinsigned iy
B5 \\ant_broadcast_tx\../main broadcast_tx.c\88 - # return_value | <notin scope> |auto - unsigned i
< i ] B @ pin 8 to 15 bits <notin scope> |auto - unsigned i
> it | | _|
BSSIGN BreakDisable BreakEnable BreakXill BreaklList BreakSet Breakhccess | 21 Call Stack = Locals ’El‘.-lemawl |
JAINK / )-Trace Cartex 11:0.00000000 sec CAP NUM SCRL OVR R/ J

Figure32 # SVCecall & /7% E#rrs
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8 Software Development Kit
NRFSL (1 I T LA (SDK) AT BIABY T A ST R O R

+ Bluetooth low energy (fff] S110_nRF51822 SoftDevice)
« EHH) 2.4 GHz, 3% Nordic's Gazell protocol
» Non-concurrent combinations of Bluetooth low energy and proprietary 2.4 GHz

8.1 %% nRF51SDK

NRF51 SDK #&— MSI S (Windows 235 FER), Mk BI] 225, 2% SDK JE /R il LAk #:  Keil MDK
Support, Master Control Panel, %5 %5 . T 1 # & B A &% > % 35 ik T & -

+ Keil MDK support — %% Keil yVision 52, J-Link debugger FJ FEFI, LA K
Nordic nRF51 %41 1% % [¥] database (1

+ Custom install — Z2EFEEN E .

* nrfjprog — %2E— 1 LU#H SEGGER debuggers 1417 (commandline) 4
.

VER: Keil MDK Sz HE T R G HEIRCA %8 T Keil MDK T B8 DLE A2 .
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9 Troubleshooting

nRF51822 USB Dongle At ATiExdoh gtz
HOA 9EMEEAERE FRBRER R G OUT —Ml. A4, BEEEL 2T I,

NRF51822 AK |1 9+4 KEIL TLHETHER ?

HERE RGRE ERAE, 252 nRFgo Studio K nRF51 Prgramming %:iF— T /& 75 KEIL T E
I

RN 32 fr Windows XP B b, %23 nRF51 SDK Bt B 45 1R4RA5 2908

HI3 nRF51 SDK J& 587 2 35 i 2 5 2908 iR, 1l L4 HAS (Ctrl+Shift+Esc) K&K nRF514/8
SDK Setup. LA SDK % 24 22 35 /F Bl b 1 s

RAIEHME debugger REh 7T,

RS SoftDevice ik | “Lock SoftDevice from Readback” (i & page 25 ] section section 6.1
“Programming and erasing flash using nRFgo Studio” ), 24#k%| SVC #54 i debugger w21k, Ni%7E
SVC 1842 W BEWr i, RGBT MR ZX AW R 83, BudAEFK SVC 54, 15E paged0 L)
section7.1.2“Debugging an application when areadback protected SoftDevice is present”

debugger 7EMT RACAE LR
SDK A L& Keil T2 4% | Optimization level 3 (-03) #il Optimize for time {4k i% 5. i i X L4 B
H, WA A LM R

1. 1% Alt+F7 ] FF Target options X} AE .

2. & CIC++.

3. fE FHiyIF ik Optimization level 0
4, ik Optimize for time.

AR EESBAFD.

MR GISATI ] SEGGER debugger BEEBEIH nORENE CPU, WHER PECRERD . NMiZBE RGUalT
I BEE TR
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RTEREFZ G debugger TBEBBINRFSL A

R nRF51 B E AL JE WINIEE A SystemOFf RAHT, AIETVE S J-Link debugger i@ifl. TP
nRFgo Studio f] Recover #5410k i & &3O F s

1. JFUh Recover Z Hi%: RF51 O F BT L

R Recover HEREERGH LRN T

FHATRE MPUB050 iEEA 2

T H] 0x69 XMk sz MPUB050 L HIfE E .

RE TRELBIRIER R, HELRITIFHIR{ER SoftDevice I TEERAT T .
R TR A memory layout FLE A HILEL. A page 29 -/ section 6.2.1 “ ZZ& memory layout”
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Bfs% A: %35 SEGGER debugger Wz & KEIL T

AP SRR Tt 7 2235 44 ) SEGGER J-Link Lite debugger, L& {3 Keil pVision 4% 5 nRF51 %41t
Jr, 3EF J-Link software version 4.52b or later.

=S

FELH; Keil pvision ( ARM-MDK) , 4RJG#E — T MDK /275 /9 version 4.54, S #iki A .

VER: FrfF nRF51 SDK #24L [ T R4 ] P 5 SEGGER debugger it & TAF. R FEEH i
"Download and install SEGGER drivers" FJZE R #1E .

Download and install SEGGER drivers

1. F#E&H Y SEGGER J-Link #4141,
http:/ww.segger.com/jlink-software.html.

2. (EEAE, TEUERIE PR BRI IDE, Z a4 4 IER A SEHTAR . () SEGGERDLLS.
1L Keil MDK FlH Al /48 % SEGGER 3 #F/f) IDE

S |

ﬂ SEGGER J-Link DLL Updater V4.52c

The folloving 3rd-party applications using JLinkARM.dl have been found:

|&F Embedded “Workbench for ARM, 640 [DLL W4.52b in "C:\Program Files [x8618AR SestemshEmbedded workbench B4 KickstartW AR MEIn'
Atmel Studio B.0 [DLL ¥4.52b in "C:\Program Files [=86]\Atmeldtmel Studio B.0%avrdbg"']

feil MOK. v4.54 [DLL 4.5k in "C:\FeilaRMYWS egger]

Select All Select None

Select the ones you would like to replace by thiz version.
The previous werzion will be renamed and kept in the same folder, allowing manual "undo”.
I cagze of doubt, do not replace existing DLL(z).
'ou can always perform thiz operation at a later ime via gtart menu,
Ok Cancel

Figure 33 IDEsselectedfor updatingtothe latest SEGGER DLLs
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3. F| http://www.segger.com/IDE_Integration_Keil.html#knownproblems for MDK v4.54.
% JL2CM3 JF: copy FI| <keil>/ARM/Segger.

4. ¥ nRF51822 USB Dongle (PCA10000)#di A Hii 17 USB 4 1 o 40Kz 24% iE#f, D1LED f#44:A
i SERIREN 2R LED KR,

FIRAEF SEGGER debugger RIKEIL THE#®E

#A7—/NJLinkSettings.ini (£, A% U0 page 50 [HJ Figure40 fi7R. JLinkSettings.ini
I Keil pVision TFE (uvproj) AR ZSIH — A H S F.

1L XGEHT A T
2. Sl THA LB Target Options 83 il Project ¢ H. £+ Options for Target

Debug Peripherals Tools SVC5 Window Help

SRy T ]3| @«

o

N b2
#R Target Options...
Configure target options

Figure 35 Keil Targetconfiguration

3. 1 Debug F#2 FHI Use #3445 J-LINK / J-Trace Cortex 13, 1l Figure 36.
4. i Settings, W& Figure36. SEGGER Control Panel fl Keil Target Driver Setup #§4™ AL #

AT
[ Options for Target 514222 Mt oo |
Device | Target | Output | Listing | User | C/Ce+| Asm | Linker Debug | Unies |
" Use Simulator Settings | E‘ Use: [J-LINK/ J-Trace Cortex v| Settings D
[~ Limit Speed to Real-Time
V¥ Load Application at Startup V' Run to main() [V Load Application at Startup ¥ Run to main{)
Initizlization File: Initialization File:
. pER—
| | J Edi. | [MLincSettings in E' Ed... |
N Restore Debug Session Settingg——— |  Restore Debug Session Settings ———————————————
' ¥ Breakpoints V¥ Toolbox V¥ Breakpoints [V Toolbox
A ¥ Watch Windows & Peformance Analyzer ¥ Watch Windows
[¥ Memory Display [¥ Memory Display
CPUDLL: Farameter: Driver DLL: Parameter:
|smMCM3.DLL | |SAHMCM3.DLL |
*
Dialog DLL: Parameter; Dialog DLL: Parameter:
IDARMCW.DLL I-an{FEr ITARMCMIDLL |
ok | Cancel |  Defauts | Help |

Figure 36 Selecting JLink debugger inKeil
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ER: W SEGGER J-Link Lite [ 7 B 2%, K2 —/ME R “Anew firmware version is
available for the connected emulator”, I i OK.

A SEGGER J-Link V4.50g

General |Semngsi Ereakpoimsl Log | CPURegs | Target Powerl Sy | RAVJTracei Devicel Ernulatar MemMap' Flash I
v Start minimiz
[v Always onto

rocess [CKeil UV Uva EXE
DLL [C:AKeily vy JLinkARM il
JLink | I
) Ta_rgel I_ I—LI ‘ndian I_ I_r
Actual l—
Host I—

=

License | About |

‘JIJNK?GetFirmwareString (Done) 169,650 sec. in 2 calls A

Figure 37 Segger control panel

5. i Debug Fr%%. ¥ Port % y SW, MaxClock &y 1 MHz. i % Figure38 2 J5 i OK.

Cortex JLink/ITrace Target Driver Setup e i DR =

Debug ITIElce I Flash Downloadl

—dJ-Link / J-Trace Adapter ————— —5W Device

IDCODE | Device Name | Mave
Device: | J-Link OB-SAM3U128 SWD | @ x0BB11477  ARM CoreSight SW-DP U

HW: | V10D di:| vASO Downl

FW IJ-Link OB-SAM3U128 V1 con
i [ Port: Max Clock: % Automatic: D etection |0 CODE I
s

W | |1MH2 _vj] € Manual Configuration  Dieviee Name: l—
Auto Clk | Add | Delate I Updatel IR len: I

—Debug
—Connect & Reset Options ~Cache Options —— [~ Download Options ———
set: |Nomal ¥ v = & i e Downloa
Reset: |Nomal [¥ Cache Cod [ Verfy Code Download
¥ Reset after Connect ¥ Cache Memory | [ Download to Flash
rInterface TCRAP Misc
= USE " TCPAP — Network Settings .
|P-Address Pt (Auto: 0) Autodetect | ik rfo. |
Scan | 127 0 0 1 . o
. AT L Fig | || dlkCmd |
State: ready
[
: [ ok || camcel | Help

Figure 38 Debug settings

6. ff Use target Driver forprogramming &30 R 4% J-Link , 24424 #) code memory
i
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i,
i Options for Target 'nRF51822 5110° [

Device | Target | Output | Listing | User | C/C++| Asm | Linker | Debug  Utilties
~ Configure Flash Menu Command -

¥ Use Target Driver for Flash Programming
( IJ—LINKIJ—Tmce Cortex LI Settings |) ¥ Update Target before Debugging
it Fie: [ MLink Settings i | e |
" Use Extemal Tool for Flash Programming

Corrrnand:l _I

Arguments: I
I Fun Independent

Figure 39 Flash settings

JLinkSettings.ini 3CH

LR — M SoftDevice HIEAERT, ¥ AllowSimulation = 1 24 AllowSimulation =0 ,
JLinkSettings.ini SCAFFLE TR

1. # A KEIL target options (ALT+F7) 3f il ... #4Hkeik %

JLinksettings.ini SCff.
2. 57 Edit JFEE AllowSimulation , 1 FibEEL.
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_
KA Options for Target 'nRF51822 $110° [

Device | Target | Output | Listing | User | C/C++ | Asm | Linker | Debug Utilties

r Corfigure Fash Menu Command
¥ Use Target Driver for Flash Programming

IJ-LINKI J-Trace Cortex LI Settings | ¥ Update Target before Debugging

it Fie: [-\JLink Settings i Jl Edit... |

" Use Extemal Tool for Flash Programming

Come £l

N’Mﬁis:l

I~ RunIndependent

Figure 40 & /7 JLinkSettings.ini
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PR A SCE KBTI RE T A
nRF51822 {4

NRFgo Studio (&5 1A il B 408 Bk, tm] LUFEAR )

nNRF51 Software DevelopmentKit (SDK)

TG PEar i 6 2 B Uk HEX SCfF (78 s110_nrf51822 xxxx.zip R4EEA)
JEARRS (245 nrf51_sdk_v4 3 0 xxxxx.msi f5 1] IL)

Keil ARM T2 CIERG )

« S110 nRF51822 SoftDevice (i F Wl t%)

nRF51822 kY

nRF51822 | F75/

PROD BRIEF nRF51822 (nRF51822 7+47)

NRF51822 PS (K #f%f nRF51822 fi4FHE i H)

nRF51 Series Reference Manual (nNRF51 Z 7154 #I2% F )

S110 nRF51822 SoftDevice Specification (7 # it H)

Wearable Devices Primer (nNRF51822 % #i% & FF k554
nRF51822_Evaluation Kit_ User Guide v1.1.pdf (&7 EK FLHE/H i Hi#)
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