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Chapter 1

P AT']

1.1 NDK P AT 1451

1.1.1 1 Mgk
A2 PAN107x NDK JFARIPREATTHES], SR B & PUEA ] PAN1070 NDK HIAH XIT %

1.1.2 2 PAN107x EVB 4144

F i1 24 PAN107B QFN40 Il .

1.1.3 3 PAN1070 NDK JF & ABEHGIA
3.1 PC Ik AY

THHIA KEIL(HEFF 5.25 HUADAE), PAN107x F2HOBiH flim SCfF, Jlink B2 E w2 -

3.2 Y gvkia 1T — A 1R L B
MEPFBe e s, IHTIAEC 206 PAN10Tx Pl -
1. SWD (P00: SWD_CLK, P01: SWD_DAT, GND: SWD_GND) [t JLink j£# % PC

2. SoC UARTO £ i@ adtl LY USB #4ep Otz E PC
o UARTO-Tx: P16, UARTO-Rx: P17

3. FIHF—> sample TFE, Ul 01_SDK\nimble\samples\solutions\esl\Keil T keil HF NI
TAEX esl.uvprojx

4. i Build gk, SRJ5 A Download #HHifFfT NEk (R ICYEIER T#, WA FLM SCf
REEHEBRA).

5. FESER T DA E TTAR log s (M3 D3RR 921600)
1.2 NDK JFEHhEifr 4
1.2.1 JF% IDE

KEIL ‘B 5 T8
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https://www .keil.com/download /product/

ArmekEiL

.} Products Download Events Support  Videos Q, Search Keil...

Download Products

Select a product from the list below to download the latest version.

e MDK-Arm o C51
Version 5.38a (December 2022) Version 9.61 {December 2022)
‘ Development environment for Cortex and Arm devices. v Development tools for all 8051 devices.

= C251 ) C166
% _ \ersion 5.60 (May 2018) Version 7 57 (May 2018)
" Development tools for all 80251 devices. Development tools for C166, XC166, & XC2000 MCUs.

K 1: Keil M3k MDK-Arm fg4s

4] NDK JF & e T AN KEIL, JFA A BIA S 5.25, BT DA AR AR S PA_ERCA o
Keil AT :

1.2.2 Keil Flash F# )5

FE Keil + Jlink BEsg AT, R HSR R FLM S0, #5013 Keil MDK 228 H R, A
o C:\Keil v5\ARM\Flash

A% FLM CH2RAFE SDK g2 h pan1070-ndk\03_MCU\mcu_misc
« PAN107x_508KB_FLASH.FLM

1.3 NDK #BRHEZ 444
1.3.1 1 fi4v

PAN1070 NDK J2 5T JFJE W P il #% Nimble(Host) DA K IFIE R4t FreeRTOS, PAKFLAH BLE Con-
troller S2¥M5E /i, Nimble F1 FreeRTOS ¥ % JEfS, BLE Controller il Frififk HOT 2 0 5LHl, G52
R E NDK K IDE £ 202 KEIL,

1.3.2 2 NDK H &5k

PAN1070 NDK &5 H 40T -

<home>/01_SDK

modules
hal

nimble
README . md
controller
host
1ib
os
samples

2 Chapter 1. PeE AT



PAN1070 NDK JFE£MEH T, %A 0.4.0

pWision V62520
- Copyright (C) 2018 ARM Ltd and ARM Germany GmbH. All rights reserved.

Toolchain: MOKE-ARM Professional Version: 5.252.0
Toolchain Path: Crikeil_vaARMARMCCIBIn

C Compiler: Armcc.exe W&.06 update 6 (build 750)
Assembler: Armasim.exe W5.06 update 6 (build 750)
Linker/Locatar: ArmLink.exe W5.06 update 6 (build 750)
Library Manager: ArmArexe W5.06 update 6 (build 750)
Hex Converter: FromEIf. exe W5.06 update 6 (build 750)
CPUDLL: SARMCM3.DLL V¥5.2520

Dialog DLL: DARMCMA.DLL V1.19.1.0

Target DLL: Seggend L2CM3.dlIl V299290

Dialog DLL: TARMCM1.DLL V1.14.0.0

This product is licensed to:

This product is protected by copyright law and international meaties, Unauthorized
reproduction or distribution of this program, or amy portion of it may result in severe dvil
and aiminal penalties,

Keil Software, the Keil Software Loge, and plVision ane registered trademarks of ARM
Limited
¥ERCES, Copy Info |

an XML parser (xerces-c_3,0.dll) i licensed to you under the Apache Software License,
Version 2.0,

Saintilla,

an editor tool {UvEdit.dll) which enzbles editing of scurce code is licensed to you under the

Historical Permission Motice and Disclsimer, an open sowrce license approved by the Open

Source Intistive., OK

& 2: Keil fiAs

1.3. NDK #4444 3
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Applications

FreeRTOS HOST

Generic Access Profile

» Task Generic Attribute Profile

schedule “ Attribute Protocol | Security Manager

Legical Link control & Adaption Protocol

« Low
Power Host Controller Interface

support Link Layer Direct Test Mode

Controller
Legacy full function

b Optimized version(Spark)

CONTROLLER

Kl 3: NDK # R ZhH

o moudules/hal: 5 ZDK [AAR[FJR, J&TFMXAN driver A 3AURE %2
o README.md: nimble EA/ 25

e controller: nimble TFEFrFEILAY controller #H 3k 34

e host: nimble host VXA FIER B H 5%, RIS kv_store 4, Z4AFFEFE T flash Fdl
JEAA o

o lib: Z X EESWNRAS controller fHSEH, EARSZIILA lib ITEZNES N keil TAEH . Controller
WA UA Sl 2 Origin A, ZMRAZ ETREA, (H2 R ARSCiiie ik, s ERE, R
AR T3 b RA R AR A (Spark JRAS), ZRA RS E AL A, B D FE R
%, (H2 B EiE=258 BLE 4.24 JiUA feature, HAt 5.0+feature YJHJG2LER AL,

o os:freertos PFH Y
o samples: 5T nimble A3 demo

2.1 modules

modules 7£ NDK it E2hSM A USB, 2.4G SR 31

<home>/01_SDK/modules

hal
panchip
panplat
pan1070
bsp

cmsis
device
peripheral
radio
usb

2.2 controller

controller H FELALE TP MR AS controller M Sk S04

4 Chapter 1. PeE AT
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<home>/01_SDK/nimble/controller

dummy . txt

panl07x
shrd_utils

panl07x_spark
include

2.3 host

host H14% nimble {1 FRSCHPA K HAMAIALNF, HHT nvs R EAFE 2R kv _store 410F,
T THA# ble BTCMFEE . MATFAZ WA T B ORI H L .

<home>/01_SDK/nimble/host

kv_store
mtb_init.c
mtb_kvstore.c
mtb_kvstore.h
mtd_kv_port.h

nimble
CODING_STANDARDS.md
LICENSE
NOTICE
README.md
RELEASE_NOTES .md
apps
babblesim
docs
ext
nimble
porting
repository.yml
targets
uncrustify.cfg
version.yml

o kv_store Z{}:
— SCRHEAT AT DA A A, BRI TRINAFE MR IR (BildniEsd QSPT).
T I ST AR R R 22 A SE B R A R T 43 X
BT AT LR o
S TEAR AR 2 2 B4
e nimble:

%% nimble €A, nimble T V1.5.0 it ZIELH.

2.4 lib

lib # FBAE TN RAS controller 3= {4 SZEH A 22 S04

<home>/01_SDK/nimble/lib

panl07x
ble.1lib
panl107x_spark
ble_spark.lib

1.3. NDK k{22444 5
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Controller B AS 52 Origin U4, %A R ETIRENRA, (HEHASLIRIL R D, AT E
B2, AR, FrXt N pan107x/ble. 1ib;

A AR ALAS , WIS Spark, FTX Wil pan107x_spark/ble_spark.lib, /A
MRS RAEACHA, R, (H2 H AT E2SE8 BLE 4.2+ U4 feature, HAth 5.0+feature
I IR SIS S

2.5 OS

OS Hal A E freertos 1 EARAD

2.6 samples

nimble 77 T2 :

<home>/01_SDK/nimble/samples

solutions
esl
keil
src
HElr & L:
e solutions/esl: ML THREHMRZE T ZE Demo THE,

1.4 Nimble Wiy

NDK MR A# T Nimble V1.5.0 K&K

1.4.1 Overview
Apache NimBLE 2P RIS 5.1 thstk (4E EHMERIE) , 582 T Nordic (& EH%
Ak, Ei& Apache Mynewt I H )45 o
o SZHE 251 FAEIREKIE.
o IR 4 @ If K&K TAE: Broadcaster, Observer, Peripheral and Central,
o SCRR 32 MR A TR,
o % #§ Legacy fll SC (secure connections) SMP X} HI4E .
o SRR HE.
o SCRPFM)THE.
o ¥ #F Code phy A1 2M phy.
o TS mesh[NDK £ RN ] .

1.4.2 LR

HHi 3 PAN107x 5005, [6lE OS {#iff] freertos.

6 Chapter 1. PeE AT
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1.4.3  HgE%

QR EAEPE IR R, Jf HARSEA A — S R BT, XA —L455]
« nimble/controller: nrf B4 controller SLH, Panl08x % TF4H 5% lib 1,
 nimble/drivers: 1A% (Nordic nRF51 and nRF52) , Pan108x 13 F4H K lib 1,

« nimble/host: W& LWL TRAEMNML . X tfh L2CAP Ml ATT S5, S2ff HCL ap L MIF, 8
MVTRBCE S (GAP), @ JEERCE S (GATT) M4 ia (SM).

o nimble/host/mesh: {1 #5F Mesh T 2GRS .

o nimble/transport: A5 3 MU Hl R 7] 1015 & MY A F0RS . X A55 UART . emSPI A1 RAM
(ZE AU B S8AE [ — CPU _3Z4 7Rl gl & i) .

o porting: & CFRHRIERSH) NimBLE #4872 (NPL) #9538,
o ext: {13y NimBLE I RSMRIE . QR BAERGRA B LR, WA fHE].

1.4.4 W HAEI

A MR AT, R T UMM Apache Mynewt NimBLE B, #1F:

. ble_central: T F ARG, B THREHERINL ANS REEAM S . Zor Ol H A
bleprph_enc 52 %l .

e bleprph_hr: B FMHURHI, FEHER ML OBEAR 55

e bleprph_enc: W MAUMIE /R BI, B R MALER E R M 32 5 I 2 AT I B A 55 7T AR
ble_central 5¢MIERXM. {Hi2 ble_central FF¥A UM RHE, HrPAAN Sl s BEXHA
2.

1.4.5 API 1
moR MO &% 7T O APT W L& F OH Oy £ #t W AP B o 3 ®
https://mynewt.apache.org/vl_10_0/network/ble_hs/ble hs.html 2= T f#AH 58 O DI6HE .

MW A LA EREE S wki 7 A & A 48 B https://docs.panchip.com/pan1080dk-
doc/latest/index.html,

1.4. Nimble fj4r 7
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Chapter 2
A

SCRAIA

2.1 PAN107x EVB 4r&

2.1.1 1 fk

AR H PAN107x Evaluation Board (EVB) FFEMRNE, I KRG AL, S8HE EVB Hi |
PIRLE . DAKC I H BRI, BAER B 8l T PAN107x EVB % 4R .

PAN107x EVB JF &M LM BEARE R A, o

o ZOWEEMET PAN107x SoC /MRS, FEAEH PAN107x SoC iih ji. 32MHz 53 i 4k .
32768Hz R SR . & A4REH . AER R A S —Se Db B TEURAR A

o JRMR BRI T2 PAN10Tx SoC SCRpAMAEEs, H

- ARG, USB_Type-C % O, RGB =& AT. =HlimsZ (&8R4, 4MEB SPI
FLASH. Joifsgngas. Morfzdd. niimp. Z0AMEbe, har LED 79655

o XPHMENA USB-Type-C #:11. USB_ Type-C 88 8 0. BAREED, SEM#%ES: 0. OLED &
RO, 4 GPIO ki 0 5%, WNEs

2.1.2 2 JF ek vE IR

2.1 PAN107x f/D&5:
PANTO7x Ji/INRSE IR LHATEE BARAUR. i NRECABEHIL S ATF BB, TT5M B2 bty
SR RN T 55, T R

BolMda sk PAN107x F4208 Fr . AR 32M fidik . MoR4eas, AR e 2.54mm XCHER 51 T F
A GPIO, PANI07x A% JF B AN T Fri -

2.2 LJRESR

PAN107x EVB JF A& AR PT343 H DA B At d iz —:
« 5V [f) USB fitHi;
o 3V 1y CR2032 A1 ke ;

EVB F & AR AR S 2P 4 -

EVB JF A& ZEMA T4 USB-Type-C $21 Us 5 U7, EfTRYHEIET Y5 EVB 1 5V HLJE R 4 7L
—t; BRILZ AN, ZEIEA AT R
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1%
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s |25 e@ " BE2
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PAN1070UA1A

Development Kit Core Std V1. 2
2023-11-22

I
‘ P17 DVDD VBAT I ’

P15 P16 P00
P13 P14 P22

GND
P11 P12 f) P23 P01

PO7 P10
GND PANCHIP

P20

P21 GND
GNDGND P24 GND
GND BO1 P02 P03

P05 P04
P06 FLAs

Bl 40 B/ NARGMR = LER

2.1. PAN107x EVB #+#3 13
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r
| |
| |
| |
| |
| |
| |
[ |
L |
| |
| |
| |
' GND . l
! = i TestPoint |
' i ' '
| 1000F K1 | |
. bt Pl
| ¥ o4 T KEY-4P | . |
‘ o
! : . | owe (o
| ° ! VBAT I P 2 2 GND |
S s 10K 8 POl
| R :-'-—I |1 6xD ( XIL0 O VBAT |
| C5 , 1000F 0 T | §3(3T4L1 112 gg |
| GND | b © | @ B 703 |
i Ny P05 1516 PO
| Co 1w &) | (5l | % 718 rrase vear |
SIHERREEIE Header 2x10 l
l l cader 22X l
Rl sl b [ae] [ Bt =3
| 177 ~19 ul I P2 |
| R PANLO7OUALA | P17 DVDD |
| §U§J<WQEEE | P 2 Pi6
ar"E A 3 34 P14 I
ANT 7 s P4 56
ot ? e P e =
| B e — e A e 1 S
I STLT P e § bl ) | oD 5o YOUr BK |
P21 Z | o M Yo [P0 ! 5 16 - |
| PO = = & pag [T vEar _ | 17 18 |
POl | 2wl VPAL T Yo 1o 19 20
| -  Z ro o2& Vswl |
224 4 7T 1000F : |
[ R Header 2x10
| a_5p9 L1 I (
CEEREEIEE Yo = =
: AARAAFAA>M@ . G\D GND : l
alslsl=lale|=| == |
GND
| q L ! |
g
. VOUT_B
[ =l |2 [ |
F B L cu
g |
: E ngrg: ? || . 1000F 4.7uF : |
«GD
o = |
| Sl | ra GND | |
| - P06 ||'GND |
| AEL o | '
—_— ) l
| GND I |

E 5: QFN32 F2 4200 b Ji B IA
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Fl
TETT.__VBUS VCCSV e
034
VR1
VCCSY o _ Vi om _ LDO_VCC3V3
_'liC].3 15 CND _TiCH —-l_clﬁ
10F 1uF AME1117-53 10uF 1uF
U3 27780 ) Wz
N 2 LDO_WCC2VS VGG ., % vcC
VOUT - yeo e 9
VCCSV 3 | voo . VBAT : VBAT
= 2 I C17 YBAL 15 2 “ VBAT
CIE veg 1 LaF VBTaV3 83
1uF 53P6206-28NE UK-HOB8158G2-5P-Y
l: — J_; T1 ._—
U4 C277878 Battery
. 2 LDO_VCCIVE . .
veesV 3 | oo VOUT o1 =i AR )
c20 ves L 1uF 1
IuF SEP6206-18NR. )
o Pl
VCC5V R0 D3 ’| |||. LDO_veoavs |, L.DO_VCC1Va
- | [DO _VCCIv3 VDD
1R £THT 0603 LDO_VCGCHV| 1 ¢ VCC VDD
P LDO_VCCavs| I ¢ e
‘e DO _VCCiva| | VCC
Lo vocavs B2l D& ’I |||. s 1o
= | Header 2x5
1RQ 24T 0803
R22 T
LDo vecavs B2 D7 |||.
30082 |
) KT 0603
;
;
.00 vcoive B3 D3 |||.
000 |
) KT 0603

Bl 6: HL YR S
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o U7 Sy USB #10, (HBREIERF EVB AR USBDM/USBDP 43-5il5 SoC HyXHI G| IARIE, B
T@ﬁq PAN107x SOC ft) USB fitk;

» U5 4 USB # UART #£3¥) USB big#% 11, {HBEZIERF EVB KA TX0/RX0 4515 SoC Xtk
M5 IR, HPWTE L USB &85 O, sz PAN107x SOC [ UARTO 5 PC #7815

W TESCBRE AR, EAMEE—A USB Dt BInT, (HFEHE, Wb sy %
Wiksh 2 LDO #4{iL.

— i B PR PR L T R s
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R-ADJ

R27G 3 = 40
By bl em
ul slay = R25
_J‘-' 1 B = &
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L1 5 C3&C4 Z R md, HMHRmAUL R,
C1&C2 %Ejlr VBAT_BK ]I Bk, ELRI =R
VOUT &5 VCC_RF Z[aj¥gfm/N S C5&C6 ik
HE L1 R g ik XTH

LU H GND g g

DCDC gyiiABES XTH 3EH, DCDC fydhiEf 0Q A A b . DCDC KA REE IES]
EPAD.

SAJENA DCDC uiim gkl figki; DCDC Hug T FHS b, MeTHiad.

3.3 S e R it

ARERAS S E RNl S &

SRS LR 5 R 50Q sk, FPAZ% TOP fil BOTTOM ) GND “F-ii, RF ELRTAEM,
RF & HEETERE—8, REW BRI HOTIHRRAE LR N E.

RF SAT5 8240, M IC itk Bl T @A, PIibT GND AL, JOEHFIETE, 1
B 1 PR

IPEX-1 KA TS5 %, ARG, RN b 2 SR, Ak 3.

T IRIBEATILAL, QFN EPRIUITAE E-PAD E, WK% 2.

SR KL, TOP 2%, MG, BRI RE (T4, 520 b 3.
REFE R R IRR I, M2 KA,

SRR AL BB

REGVLHCHERICZ A EHEL, PRUEHL ] E e fi . R PUICHER I HALE A EPAD 2358
REGEZLAHL. WThRTE B

SRREAREGEL

S AL T

3.4 BERE

PCB Layout &%/ MIFA K2 R HE TR .

2.2.
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Cl:4. Tuf
C2:100nf
& A4
=
(nm]
- 1.1:2. 2uNH
VSWI}—f(ﬁﬁﬂj\
VOUT Bk 00
C3:4. Tuf C4:100nf
A4
VCC RF B
C5:47uf C6:100nf
A4

38: DC-DC 4 . %
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EREE
0 %TI0
21 %711
7 P

#3 PID 2 VBAYBAT VBA

B
2 Pl 1 Yell1_?

GiD1:ane GND

2
NetC16_2

2 : NetL1 2

x
(a8
—
=2
o
>

YOUT_BK

1
NDenp

2
VOUT_BK

& 39: DC-DC Layout /~& &
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REBI R 5%

3.5 RF 4 PLic it

TSR P HIAEARCAT R 005 114 2 ) 1 RS0 T A T BB DC C 1 19 2 2L R DA Je A R EGTRIE RE T, F-Ai il
SRS VEFC 0 25

. BT RE DERCU, B RTS8 REHE S mER S mA—4> JEILR, I HAEMA

Uiz (8] E—A 00 RUEAE TR0, AR & RE PgE T AL RIS P

EERERIL S, SelbAT RS E RO . WP TRDLIE 2 (A AR P (40 RE R4 L bt o
AP RS 2), ST ANR M AT AT R BB, S1L SHI AR R B
PLFCR 4% (40 RE PISEPCRCHB R P agbaicd 3 (28, PRI RASmPGTAT S1L S

ZJEIATE i A, WS TR DTS (Rl ER e R P, i A0 g I 48 AT A T U
RLMHT. S11 BEALEHE A RS Rty FEILEM % (40 RF PP il 5P idbsid 1
PO, JRREE R BB A B %

EVA AU LT S50, IRATWr TGS FEPCHEC 2 [ A R IBe F PEL, SRR (X al HoAth 7] ARSI RF
B IR A TS RS TEUCEC M 4%, BRI 2402, 2440, 2480 =AM S T HRAE,
SR i Th

B IO E A REERE N, A & SRR R VE BN 58 4 kA4S, BT RA Y & St ol i
PAG, Baifs B R BUE GO, R & S T i e by R A WL R B R, B R TR T L
FRITAE PR EL .

PRE: R R BT R

224 4 BOM

PAN1070UA1A F/h&% BOM £:% F#:

FRid S pidRs mmhd IS I #
ws £

MG A B | 4.7uF 0402X475M6R3NFR KA & 7 fF | C16817206, C8, | 0402_C 3

BHA BB A BR 2 T C14

s AP | 1uF 0402X105K6R3NTR K 7E & 7 FF | C142376C16 0402_C 1

B BB A R 2 1

5 B W | 100nF 0402B104K160N'T4: X\ & & #7 ft | C41851 C4,C5,C7,CD@B C 5

BHA BB A R T

i B ¥ | 10PF 0402CG100J500NT: X7 & %7 fF | C1545| C12,C15 | 0402_C 2

BHA B A PR ]

W B P | 3.9PF 0402CG3RIBHOONE K 7E i 7 FF | C313081C1,C10,C1f 0402_C 3

B BB A B 1

M 4% | 4P-4.2mm | K2-1808SN- | Bt il T4 FR A | C92580 K1 SW- 1

i x 3.25mm | A4SW-01 ] SMD(4.2x3.25%2.5)

W BT | 2.2uH PIM252010- | J©~ Z KUZE @& i FF | C2986T9¢1 SMD-2520- | 1

LR 2R2MTS00 | H A BRAFE 1.0

T F | 09 1% RC- T 7R KA g BF | C140225R1,R3 0402_R 2

FH 02000F T A A BR 2 T

M5 4 | 32MHz E1SB32E0000[L 68 & # C275757Y 1 SMD- 1

PR | 10ppm 9pF 3225_ 4P

i B 2 | 32.768KHz | X321532768KGIRR2BI7 24 FH#% & | C620155Y2 SMD- 1

5% | 12.5pF R\ 3215 2P

FC - 135
B IC | PAN1070UALA g EEME T |\ Ul QFN32 1
ABRAH
HDK M%:
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Top Layer (Antenna Layer)

(0,0)

12 w12
'
Transmission line 50 ohm to matching Orange: Top Layer
network Light Blue: Bottom Layer

All dimensions are in mils

Bottom Layer (RF Ground Layer)

DO NOT PLACE ANY COPPER ON THE
BOTTOM SIDE OF THE PCB IN THE WHITE AREA

o s

Solid RF Ground

Light Blue: Bottom Layer !
All dimension are in mils

Bl 420 RE&BIT R 2% 7R 2K
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L ~tip

¢ L leg

2.2. PAN107x Wifl-5%¥%i

PCB Thickness Antenna L_Tip/
L_leg
16 mils L tip= 353 Mils
31 mils L tip= 165 Mils
47 mils L tip= 125 Mils
62 mils L_leg= 115 Mils
EA3 KRBT e S i i
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i T2 G R 2% E 4 E T2 DU C X 2%
‘l"j‘}llANl'J'”m:]!;fll} p D ® 1; : E| 3 ° : p PCBJ&@ZX]
i T = i E =
! ! i
o= = e
e ! e

K 44: RF 2% PCfc J5 R 2 &

&%k (HDK) fiiF: <PAN107X-ZDK>\02_HDK, HAEFUITFHE:

02_HDK FH* RS

PANIO7x Development | PANIO7x BVE BB T 2R (Efi . PCB CBZ) AL = 0H

Kit Base V1.1 (BOM. gerber. ARFREZESC{:)

PANT070UATA PANI07x EVE QFN32 B LR T 9oR (i . PCB X% i
A ek (BOM., gerber. ARBREZE )
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N 05

3.1 WP IR
3.1.1 BLE Central and Peripheral
1 Jyfietitik

BT F s 4 A — R RE, HSH 284 T ble central PAJ ble peripheral hr JjfE.

o fERFML: A DAEBFIHEFIIER: ble_peripheral_enc /nfil, W PAE % F# ble_peripheral_enc
54— EVB #z .

o ERMAL: HAE—1 ble_peripheral hr fif#, W PAfHFAL nrf connect app 5HAHE.
VER ENUAMMLAYZ RETT PALR] I <

2 PRBEELKR
e board: pan107x evb
o uart(option): fkE/REED log (PAHFFE 921600, L 8nl)
3 G PERIRE
BIFE & : <home>\nimble\samples\bluetooth\ble_cent_prph\keil
i keil #EATHTIFIH BEHETFENY controller #4T4%5% ble_cent_prph_spark iffT4iiEle%.
4 B

1. BESRSEME, WA ble_peripheral_enc f71E, W& FahiER: b. [AIBHEH nrf connect
WA K cent_prph &4y, HH# G4 Pl heartrate service IR%.

o FMl log IR

[15:32:17.967]Try to load HW calibration data.. DONE.

- Chip Type : 0x80

- Chip CP Version : None

- Chip FT Version g &

- Chip MAC Address : DOOOOCOCBBF5

- Chip Flash UID : 32313334320EAC834330FFFFFFFFFFFF
- Chip Flash Size : 1024 KB

(FoTgksk)
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LL Spark Controller Version:b0e99c4

[15:32:18.011]ble_store_config_num_our_secs:0
ble_store_config_num_peer_secs:0
ble_store_config _num_cccds:0

blehr_advertise

[15:32:19.216]Connection established handle=0 our_ota_addr_type=0 our_ota_
—addr=06:05:04:03:06:06 our_id_addr_type=0 our_id_addr=06:05:04:03:06:06 peer_ota_addr_
—type=0 peer_ota_addr=06:05:04:03:02:01 peer_id_addr_type=0 peer_id_
—addr=06:05:04:03:02:01 conn_itvl=40 conn_latency=0 supervision_timeout=256 encrypted=0
—authenticated=0 bonded=0

/*fE K EHHEH slave K&/

[15:32:21.923]Service discovery complete; status=0 conn_handle=0

[15:32:22.021]Read complete; status=0 conn_handle=0 attr_handle=12 value=0x00
Write complete; status=270 conn_handle=0 attr_handle=22

[15:32:22.073]Subscribe complete; status=0 conn_handle=0 attr_handle=20
[15:32:27.516] connection established; status=0
/*1E Hp ML F AL E AL Hex/

[15:32:30.908] subscribe event; cur_notify=1
value handle; val_handle=3

o MHL ble_peripheral_enclog filI'F:

[15:32:15.447] Try to load HW calibration data.. DONE.

- Chip Type : 0x80

- Chip CP Version : None

- Chip FT Version 3

- Chip MAC Address : DOOOOCOE6FB6E

- Chip Flash UID : 31373237304A23094330FFFFFFFFFFFF
- Chip Flash Size : 1024 KB

LL Spark Controller Version:b0e99c4

[15:32:15.491] ble_store_config_num_our_secs:0
ble_store_config_num_peer_secs:0

ble_store_config num_cccds:0

registered service 0x1800 with handle=1

registering characteristic 0x2a00 with def_handle=2 val_handle=3
registering characteristic 0x2a0l with def_handle=4 val_handle=5
registered service 0x1801 with handle=6

registering characteristic 0x2a05 with def_handle=7 val_handle=8
registered service 0x1811 with handle=10

registering characteristic 0x2a47 with def_handle=11 val_handle=12
registering characteristic 0x2a46 with def_handle=13 val_handle=14
registering characteristic 0x2a48 with def_handle=16 val_handle=17
registering characteristic 0x2a45 with def_handle=18 val_handle=19
registering characteristic Ox2a44 with def_handle=21 val_handle=22
registered service 59462f12-9543-9999-12c8-58b459a2712d with handle=23
registering characteristic 33333333-2222-2222-1111-111100000000 with def_handle=24 val_
—handle=25

registering descriptor 34343434-2323-2323-1212-121201010101 with handle=27
Device Address: 01 02 03 04 05 06

[15:32:19.216] connection established; status=0 handle=1 our_ota_addr_type=0 our_ota_addr=01,
—02 03 04 05 06
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our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=0 peer_ota_addr=06 06 03 04 05 06

peer_id_addr_type=0 peer_id_addr=06 06 03 04 05 06

conn_itvl=40 conn_latency=0 supervision_timeout=256 encrypted=0 authenticated=0 bonded=0

[15:32:22.021] subscribe event; conn_handle=1 attr_handle=19 reason=1 prevn=0 curn=1 previ=0
—curi=0

1. B4k app ThEESLII A PAZ:% BLE Central fil BLE Peripheral ENC [ 304,
2. ZIEHAH K

o X T controller =, 3 s origin controller Z % B R E W OE
CONFIG_BT_CTLR_MAX_NUM_OF_STATES; #§ 7~ spark controller £ & ¥ W% B By &
CONFIG_BT_CTLR_MAX_MST CONN #I CONFIG_BT_ CTLR_MAX_SLV_CONN.

o %I host JZ: MYNEWT_VAL_BLE_MAX_CONNECTIONS 2540 host 511410 W K .

5 RAM /Flash ¥ 5104 145 58
Spark Controller:

RAM Size:38.12 k
Flash Size: 122.20k

3.1.2 BLE Central
1 Yytehkk
I H s W ELIRE, JEA A BLE %, R ikss UUID #4751, teib2 ANS
k55 ox1811. fEAXtum, FTPAE (I bleprph_enc #174wiF F#i74h—4> EVB LEHIFH sample 52
A
2 INBEUER

e board: pan107x evb

o uart(option): f3RE/REED log (P4FF 921600, ¥ 8nl)

3 GaERIE %

BIFE([ & : <home>\nimble\samples\bluetooth\ble_central\keil
i keil SEATFTITIH % FZR controller #fT4E5% ble_central_spark #HfT4MiFELeT.

4 BRI
1. PR is, e —EHITHIREI) #EE, %8 ES /R Connection established, x55 k&
W SE RS Service discovery complete.

[10:48:46.565]LL Controller Version:bd5923c

[10:48:46.603]ble_store_config_num_our_secs:0
ble_store_config_num_peer_secs:0

(Fogkse)
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(25 E30)

ble_store_config_num_cccds:0
[10:48:46.673] f1ags=0x06

uuids16(complete)=0xeOff

mfg_data=0x53:0x50:0x04:0x11:0x23:0x00:0x00:0x00:0x60:0x13

flags=0x06

name (complete)=QHM-C109

mfg_
—data=0x06:0x00:0x01:0x09:0x20:0x02:0x3f :0x6b:0x8e:0x3d:0x22:0x86:0x72:0xf0:0x67:0x3e:0x52:0x1f:0x94:0xel

flags=0xla

tx_pwr_lvl=12
mfg_data=0x4c:0x00:0x10:0x05:0x1c:0x18:0x03:0x6b:0xee
flags=0x06

uuids16(complete)=0xe0ff
mfg_data=0x53:0x50:0x04:0x11:0x23:0x00:0x00:0x00:0x60:0x13
flags=0x06

name (complete)=QHM-C109

flags=0x06

uuids16(complete)=0xe0ff
mfg_data=0x53:0x50:0x04:0x11:0x23:0x00:0x00:0x00:0x60:0x13
flags=0x06

name (complete)=QHM-C109

[10:48:48.154] flags=0x06
name (complete)=QHM-C109
flags=0x06
uuids16(complete)=0xe0ff
mfg_data=0x53:0x50:0x04:0x11:0x23:0x00:0x00:0x00:0x60:0x13
flags=0x06
uuids16(complete)=0x1811
name (complete)=nimble-bleprph
tx_pwr_lvl=0

[10:48:48.242]Connection established handle=0 our_ota_addr_type=0 our_ota_
—addr=06:05:04:03:06:06 our_id_addr_type=0 our_id_addr=06:05:04:03:06:06 peer_ota_addr_
—type=0 peer_ota_addr=06:05:04:03:02:01 peer_id_addr_type=0 peer_id_
—addr=06:05:04:03:02:01 conn_itvl=32 conn_latency=0 supervision_timeout=256 encrypted=0
—authenticated=0 bonded=0

[10:48:50.397]Service discovery complete; status=0 conn_handle=0

[10:48:50.515]Read complete; status=0 conn_handle=0 attr_handle=12 value=0x00
Write complete; status=270 conn_handle=0 attr_handle=22
Subscribe complete; status=0 conn_handle=0 attr_handle=20

2. WrBERF A IR it

disconnect; reason=0x08

handle=0 our_ota_addr_type=0 our_ota_addr=06:05:04:03:06:06 our_id_addr_type=0 our_id_
—addr=06:05:04:03:06:06 peer_ota_addr_type=0 peer_ota_addr=06:05:04:03:02:01 peer_id_
—addr_type=0 peer_id_addr=06:05:04:03:02:01 conn_itv1l=32 conn_latency=0 supervision_
—timeout=256 encrypted=0 authenticated=0 bonded=0

3. )RR R DR D
R HRATEN RS, A A X log I LAF-2h 44

blecent_gap_event (struct ble_gap_event *event, void *arg)
{
struct ble_gap_conn_desc desc;
struct ble_hs_adv_fields fields;
(Fotakss)
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(£ L)
int rc;
switch (event->type) {
case BLE_GAP_EVENT_DISC:
rc = ble_hs_adv_parse_fields(&fields, event->disc.data,
event->disc.length_data);
if (rc !'= 0) {
return O;
}
/* An advertisment report was received during GAP discovery. */
print_adv_fields(&fields); /* W EHF T & F44E, TN AR ERHHE +/
/* Try to connect to the advertiser if it looks interesting. */
blecent_connect_if_interesting(&event->disc); /* & i By o8 H 4L =/
return O;
JERE L B 4514 blecent_connect_if_interesting:
/**
* Connects to the sender of the specified advertisement of it looks
* interesting. A device is "interesting" if it advertises comnectability and
* support for the Alert Notification service.
*/
static void
blecent_connect_if_interesting(const struct ble_gap_disc_desc *disc)
{
uint8_t own_addr_type;
int rc;
/*Filter adv by rssi*/
if (disc->rssi < -70) /* WA DL RSST AT =/
{
return;
}
/* Don't do anything +f we don't care about this advertiser. */
if (!blecent_should_connect(disc)) {
return;
}
/* Scanning must be stopped before a comnection can be initiated. */
rc = ble_gap_disc_cancel();
if (rc != 0) {
printf("Failed to cancel scan; rc=/%4d\n", rc);
return;
}
/* Figure out address to use for connect (no privacy for now) */
rc = ble_hs_id_infer_auto(0, &own_addr_type);
if (rc !'= 0) {
printf("error determining address type; rc=/d\n", rc);
return;
}
/% Try to connect the the advertiser. Allow 30 seconds (30000 ms) for
* timeout.
*/
rc = ble_gap_connect (own_addr_type, &disc->addr, 30000, NULL,
blecent_gap_event, NULL);
(Foi4ksE)
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if (rc !'=0) {

printf ("Error: Failed to connect to device; addr_type=/d "

"addr=Y%s\n; rc=%d",

disc->addr.type, addr_str(disc->addr.val), rc);

return;

5 RAM /Flash ¥ 514 475 58
Spark Controller:

RAM Size:37.67 k
Flash Size: 119.57k

3.1.3 BLE MULTI ROLE

1 Yyheftik

W H SR T 2 A IhEE, nPASRFZ B2, AIPGE R RS AT R .
o TEMFM: WPAE BT FZES bleprph_enc /i, W PAE T3 bleprph_enc #| 5 4ph—1Hkt

EVB # L.

o TEAMML: HIGHZ—1 bleprph_hr fife, WLAMEHFAL nrf connect app 5 HAHIE.
PR EHUAT AL S RE T DA ]I

2 SFHI%EK

e board: pan107x evb

o uart(option): FI3EE/REDO log (4% 921600, &I 8nl)

3 BvEHER

BIFE{ /& : <home>\nimble\samples\bluetooth\ble_multi_role\keil

PG LA IR B N IDE B ‘Download” #iHUEAT BN H

1 BORBI

A4 LI 1

BaudRate: 921600
RHSCHY S 1 i 401 et s -

UART PORT | DESCRIPTION
P10 UART1_ TX
P24 UART1 RX

52
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TEST CMD DESCRIPTION
ADV_START\r\n TR 1%
ADV_STOP\r\n AT
SCAN_START\r\n | JF/EHi
SCAN_STOP\r\n EATREE

LoBesrse il , # ity log 407R

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 265

- Chip FT Version 3 2

- Chip MAC Address : D0000000017D

- Chip UID : FD0311230F37560365

- Chip Flash UID : 425031563233391711230F3756036578
- Chip Flash Size : 512 KB

LL Spark Controller Version:d7c4bfa
APP version: 0.144.38920
ble_store_config num_our_secs:0
ble_store_config_num_peer_secs:0
ble_store_config _num_cccds:0
blehr_advertise

RN, R4 TN “cent_prph”.

- HIFHL “NRF CONNECT” app #8144 74 “cent_prph” J"ff, 1 EJFIRITL o4

O %3% “ADV_START\r\n”, #11 log &HaF:

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 255

- Chip FT Version 3 2

- Chip MAC Address : D0000000017D

- Chip UID : FD0311230F37560365

- Chip Flash UID 1 425031563233391711230F3756036578
- Chip Flash Size : 512 KB

LL Spark Controller Version:d7c4bfa
APP version: 0.144.38920
ble_store_config_num_our_secs:0
ble_store_config _num_peer_secs:0
ble_store_config_num_cccds:0
blehr_advertise

connection established; status=0
blehr_advertise

B F RS R . HHARFHL “NRF CONNECT” app ] DATEHSH K 19 % -

- AERNTNL, WRZEHA bleprph_enc 77fE, W& R .

1 FJ5HY log IR

LL Spark Controller Version:d7c4bfa
APP version: 0.144.38920
ble_store_config_num_our_secs:0
ble_store_config_num_peer_secs:0
ble_store_config _num_cccds:0
blehr_advertise

connection established; status=0
blehr_advertise

scan start fail

Try to load HW calibration data.. DONE.
- Chip Info ¢ Ox1

(R migkss)
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(8 b))
- Chip CP Version : 265
- Chip FT Version g 2
- Chip MAC Address : D0000000017D
- Chip UID : FD0311230F37560365
- Chip Flash UID : 425031563233391711230F3756036578
- Chip Flash Size : 512 KB

LL Spark Controller Version:d7c4bfa

APP version: 0.144.38920

ble_store_config_num_our_secs:0

ble_store_config_num_peer_secs:0

ble_store_config num_cccds:0

blehr_advertise

Connection established handle=0 our_ota_addr_type=0 our_ota_addr=7d:01:00:00:00:d0 our_id_
—addr_type=0 our_id_addr=7d:01:00:00:00:d0 peer_ota_addr_type=0 peer_ota_
—addr=cd:00:00:00:00:d0 peer_id_addr_type=0 peer_id_addr=cd:00:00:00:00:d0 conn_itv1=40
—conn_latency=0 supervision_timeout=256 encrypted=0 authenticated=0 bonded=0

Service discovery complete; status=0 conn_handle=0

Read complete; status=0 conn_handle=0 attr_handle=12 value=0x00

Write complete; status=270 conn_handle=0 attr_handle=22

Subscribe complete; status=0 conn_handle=0 attr_handle=20

WRAE TR EHERE AL R i A, Hi A0 “SCAN_START\r\n".
4. ZIEFRAR:
o HulBIFEBIAECE P EPIAN, BB 2N IR

/* CENTRAL mazimum number of states supported */
// <o> BT_MAX_NUM_OF_CENTRAL

#define CONFIG BT MAX_NUM_OF CENTRAL 2
// <i> CENTRAL mazimum number of states supported

/* PERIPHERAL mazimum number of states supported */
// <o> BT_MAX_NUM_OF_ PERIPHERAL

#define CONFIG_BT_MAX_NUM_OF_ PERIPHERAL 2
// <i> PERIPHERAL mazimum number of states supported

AIPARYE B S TR KIE M ZSE T, 20 ram YEYRRE], BBl SR ERM .
&k %” PAN BLE CTLR_BUFFER ALLOC” R4 f o .
5 RAM /Flash ¥ I 15 %

Spark Controller:

RAM Size:41.66 k

Flash Size: 126.11k
3.1.4 BLE Distance
1 YyREHEAR

T H 7R MAL heartrate ]R45, ATPABC & FHL nrf connect MHATHE B /K. ELATIHEFN heartrate M
MLEIREZAL,, FEHERN B3 7 Sl &1R%E phy Ush1E, 22 S8 coded,

2 IRBEROR

e board: pan107x evb
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o uart(option): f3kE/RH 0 log (PAFE 921600, 1T 8nl)
e “FHl app nrf connect

3 GiRgE R

BIFE( /& : <home>\nimble\samples\bluetooth\bleprph_distance\keil

R keil PEATITITI0H BT ELK) controller #4TH45% bleprph_distance HfTHRIEEET .
4 BB

1. Beskst i, waa s L log, ##: & /R Connection established, AT R 5E M5 i
4 subscribe event; .

Try to load HW calibration data.. DONE.

- Chip Info ¢ 0x1

- Chip CP Version : 255

- Chip FT Version H

- Chip MAC Address : DOOOOOOOO1E5

- Chip UID : E501017FFD375603B8

- Chip Flash UID : 4250315632333917017FFD375603B878
- Chip Flash Size : 512 KB

LL Spark Controller Version:d7c4bfa
app started

APP version: 1.240.65406

connection established; status=0

2. (i FAHL nrf connect FFHIE A BEH A4 ble_distance I HiE#H:

3. WEANAY phy Hf Hi%H:
FUERZ, A 1M, 2M, 52 BUUEBEMN nrf conncet app HAEREN, (1 58 BLATS EVB i
PATELEHAE T . BN EVB L RGB HBk&iE @B 1E#:, AJEH 3 Ik keyl #{fifF RGB Zif
AR, ARG TR nrf connect %45, Y3 s8 i HIA] .
5 RAM/Flash ¥ J5ifdi 45 00
Spark Controller:

RAM Size:39.55 k
Flash Size: 106.45k

3.1.5 BLE Peripheral ENC

1 Yyfietitik

BT H FERMAL ANS R4S DA K H & UM R BI6EE, TPARC A 341 sampleble central f#/R M
R, FRW AR ATl nrf connect JH/RALXTMNZETIRE .

2 B ER

e board: pan107x evb
o uart(option): F3ER/RE DO log (4R 921600, &I 8nl)
e FHl app nrf connect
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06:43 ¢ & &

Devices

BONDED ADVERTISER

Heart Rate
UuUID: 0x180D
PRIMARY SERVICE

Device Information
UUID: 0x180A
PRIMARY SERVICE

56

= HDR 4G, | 4G
B 106= e 45l 4

DISCONNECT

BLE_DISTANCE
E5:01:00:00:00:D0

SERVER

(100)

X
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06:44 ¢ & & B 10t = Hom 43l 45

Devices DISCONNECT

BLE_DISTANCE
BONDED ADVERTISER  Cooronto-0000 X

SERVER

H,ea.rt Rate Read characteristics

Enable CCCDs
Device Infol
O’fjém Read remote RSSI
Reliable write
Request connection priority »
Request MTU

Read PHY

Set preferred PHY

Z= o I . 1
P21t commmect I & plty
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06:54 ¢ & & B 10t = ok Gl 43

Set preferred PHY

Preferred transmitter (TX) PHY:

LE 1M (Legacy)
LE 2M (Double speed)
LE Coded (Long range)
) S2 (500 kbps*)
S8 (125 kbps, range x4)

__J No preferred method
* Only the payload and CRC use 500
kbps.
Preferred receiver (RX) PHY:

LE TM (Legacy)
LE 2M (Double speed)

LE Coded (Long range)

Read more:
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3 BvEHIRE

BIFE 7 E : <home>\nimble\samples\bluetooth\bleprph_enc\keil
i keil FEATHTHFIIH BEHTTEAY controller #£4T485% bleprph_enc_spark 74w IR

4 Wit

1. BEsgsEl)n, ®&E42ExR El log, #3#: F4E/~ Connection established, FHLIT 58 % )5 i

1 subscribe event; .,

[11:46:57.699]LL Controller Version:bd5923c

[11:46:57.736]ble_store_config_num_our_secs:0

ble_store_config _num_peer_secs:0

ble_store_config_num_cccds:0

registered service 0x1800 with handle=1

registering characteristic 0x2a00 with def_handle=2 val_handle=3
registering characteristic 0x2a01 with def_handle=4 val_handle=5
registered service 0x1801 with handle=6

registering characteristic 0x2a05 with def_handle=7 val_handle=8
registered service 0x1811 with handle=10

registering characteristic 0x2a47 with def_handle=11 val_handle=12
registering characteristic 0x2a46 with def_handle=13 val_handle=14
registering characteristic 0x2a48 with def_handle=16 val_handle=17
registering characteristic 0x2a45 with def_handle=18 val_handle=19
registering characteristic 0x2a44 with def_handle=21 val_handle=22
registered service 59462f12-9543-9999-12c8-58b459a2712d with handle=23
registering characteristic 33333333-2222-2222-1111-111100000000 with def_handle=24 val_
—handle=25

registering descriptor 34343434-2323-2323-1212-121201010101 with handle=27

[11:46:57.796]Device Address: 01 02 03 04 05 06

[11:47:00.271] connection established; status=0 handle=0 our_ota_addr_type=0 our_ota_
—addr=01 02 03 04 05 06

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=0 peer_ota_addr=06 06 03 04 05 06

peer_id_addr_type=0 peer_id_addr=06 06 03 04 05 06

conn_itvl=32 conn_latency=0 supervision_timeout=256 encrypted=0 authenticated=0 bonded=0

[11:47:02.454] subscribe event; conn_handle=0 attr_handle=19 reason=1 prevn=0 curn=1,
—previ=0 curi=0

2. i FHL nrf connect A F KA FK nimble-bleprph F HiEHE

5 RAM /Flash ¥ 514 45 58
Spark Controller:

RAM Size:36.45 k

Flash Size: 140.43k

3.1.6 BLE Peripheral HR
1 DyREHEE

T H R ML heartrate fR 55, ] PABLEFHL nrf connect HEfTHIR.
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¥ RE NG Rl

- @ sk - ns
RIRBITTS “nimble-bleprph” BEXT o

o)y

SERVER

Generic Access
UUID: 0x1800
PRIMARY SERVICE

Generic Attribute
UUID: 0x1801
PRIMARY SERVICE

Alert Notification Service
UUID: 0x18M11
PRIMARY SERVICE

Unknown Service
UUID: 59462112-9543-9999-12c8-58b45%9a2712d
PRIMARY SERVICE

Unknown Characteri...

UUID: 33333333-2222-2222-1111-111100000000
Properties: INDICATE, NOTIFY, READ, WRITE
Descriptors:

Client Characteristic Configuratijon

UUID: 0x2902

Unknown Descriptor

UUID: 34343434-2323-2323-1212-12120
1010101

4 I o edey - 11 11 1
|47 TITT COIIIIECT {7 NIIMIDIE-DIEPIPIT
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2 IRBEEOR

e board: pan107x evb
o uart(option): F3ER/REDO log (4R 921600, &I 8nl)
e FAHl app nrf connect

3 G RIREk
BIFE /& : <home>\nimble\samples\bluetooth\bleprph_hr\keil
i keil FEATHTIFILH BEFETFENY controller #£4T4%5% bleprph_hr_spark #EfT4idkEex% .

4 Wt

1. BEgsEl)n, w4 E/xR EH log, ## 4 E/R Connection established, FHLIT 58 )5 i

1 subscribe event; .,

[13:17:18.158]LL Controller Version:bd5923c
[13:17:18.197]app started
[13:18:20.460] connection established; status=0

[13:18:26.943] subscribe event; cur_notify=1
value handle; val_handle=3

2. ffiHFHL nrf connect FIHiML A XG44 FR ble_hr If HiER

5 RAM /Flash ¥ 5104 45 58
Spark Controller:

RAM Size:37.55 k
Flash Size: 109.19k

3.1.7 BLE Peripheral HR OTA

1 Yyheftik

o H 78 MAL heartrate PAK T BLE FF AT SMP 45, W PARC & FHL nrf connect #EATH/RI%
OTA TjHE.

2 SRBEEER
e board: panl107x evb

o uart(option): kBRI log (PAFF 921600, 1T 8nl)
e FHl app nrf connect

3 G R
BIRE [ : <home>\nimble\samples\bluetooth\bleprph_hr_ota\keil
] keil SEATFTITIIH % FZER controller T4k bleprph_hr_spark_ota HfT4MiFEESE.
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R N Z 158 5%l 55| (mm)
Devices DISCONNECT

BLE_HR
BONDED ADVERTISER (o= in03:02:08

SERVER

Heart Rate
UuUID: 0x180D
PRIMARY SERVICE

Heart Rate Measurement
U U ID: 0x2A57
C s: NOTIFY

Value: Heart Rate Measurement: 92 bpm,
Contact is Detected

Descriptors:

Client Characteristic Configuration
UUID: 0x2902

Value: Notifications enabled

Body Sensor Location

Device Information
UUID: 0x180A
PRIMARY SERVICE

Manufacturer Name String
UUID: 0x2A29
Properties: READ

Model Number String
UUID: 0x2A24
Properties: READ

2=l = I b el 11 1
£ O7 IITT COIIIIECL 4% DIC__IIT
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4 WR ]

1.

IR IFEANBE S pan107x_mcu_boot f/l bleprph_hr_ota L%, [T log U1K,

Try to load HW calibration data.. DONE.

- Chip Type : 0x80

- Chip CP Version : None

- Chip FT Version : 8

- Chip MAC Address : DOOOOCOCBBF5

- Chip Flash UID : 32313334320EAC834330FFFFFFFFFFFF
- Chip Flash Size : 512 KB

LL Spark Controller Version:d7c4bfa
app started

SRIG AR A T I 2, AT AR T I, (R A TR J OTA Thig, A T HHY
Sefr B ST OTA FH4, AT bleprph_hr_ota E¥)5H3) log, PAEA MU EffA—
FEo WNSR TR E A FZ AT R & —#ER, nrf connectapp Ky AEAIE %44 — B HAT AR,
B2 24 H0 bin SCHENSEA X

void app_main(void)
{

int rc;
printf("app started ota success\n");/* WA ABKL, ALEKITHZ Llogr/

#if CONFIG_SMP_OTA
img_mgmt_module_init();
#endif

B RY image FEP4E bleprph_hr_ota\keil\Images 42, #£%| ndk_app.signed.bin {4,
FFZ - F AR TFHL APP,

nrf connect {H{fii#ER: ble_hr %45, ER: ST/~ SMP Service, [R4 B4 DFU fp/R. &
FiZ DFU Fronie T4 “ndk__app.signed.bin‘ 30{4, w5k Test and Confirm, 53 OTA F14%

5. FHRSERUR A & HEhE AL, TFHATHXIR. bin SCHF/HZ) log.
Try to load HW calibration data.. DONE.
- Chip Type : 0x80
- Chip CP Version : None
- Chip FT Version : 8
- Chip MAC Address : DOOOOCOCBBF5
- Chip Flash UID : 32313334320EAC834330FFFFFFFFFFFF
- Chip Flash Size : 512 KB

LL Spark Controller Version:d7c4bfa
app started ota success /*MWAABRNBEKER B logx/

connection established; status=0

5 RAM /Flash ¥ 504 145 58

Spark Controller:

RAM Size:37.51 k
Flash Size: 113.51k

3.1.8 BLE Peripheral Throughput Test
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B RF 58 il *5ul @D 4

Devices DISCONNECT ()

BLE_HR
BONDED ADVERTISER 06:06:06:06:07:08 x

SERVER

Heart Rate
UuUID: 0x180D
PRIMARY SERVICE

Device Information
UUID: 0x180A
PRIMARY SERVICE

SMP Service
UuiD 8d55dc1d—1db7—4cd5 868b-8a527460aa84

DK |kl_
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19:50 5 s B R =108 551 55l @3 4

Select mode

Test and Confirm

O Testonly

O  Confirm only

- LSRN ] sy o 1
—1rfcommect e AT
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R R H50 58| 58I @D 4
Devices

BLE_HR
BONDED ADVERTISER [Mﬂéﬁéﬂ&OTM3><

SERVER

MalAMl ||I1LI

“SPEED AVG SPEED

29% (4.7 kB/s)
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1 Jyretitid

LT s AL, Y BTS2 nrf connect dongle HEATHH/R .

2 AR
e board: pan107x evb
o uart(option): F3ER/REDO log (4R 921600, &I 8nl)
e nrf connect dongle
3 G R
BIFE( & : <home>\nimble\samples\bluetooth\bleprph_throughput\keil
i keil PEATITIFINH AT HiFHE R .
4 Wil

1. BeRsella, waaEan bl log, H pe nrf connect 2RI,

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version : 4

- Chip MAC Address : D0000000066D

- Chip UID : 6D06010CF8375603CE

- Chip Flash UID : 4250315632333917010CF8375603CE78
- Chip Flash Size : 512 KB

LL Spark Controller Version:d7c4bfa

BT controller memory pool used: 5624 bytes, remain bytes: O, total:5624
app started

APP version: 104.70.30977

registered service 0x1800 with handle=1

registering characteristic 0x2a00 with def_handle=2 val_handle=3

registering characteristic 0x2a0l1 with def_handle=4 val_handle=5

registered service 0x1801 with handle=6

registering characteristic 0x2a05 with def_handle=7 val_handle=8

registered service 00000001-8c26-476f-89a7-a108033a69c7 with handle=10

registering characteristic 00000006-8c26-476f-89a7-a108033a69c7 with def_handle=11 val_
—handle=12

registering characteristic 0000000a-8c26-476f-89a7-a108033a69c7 with def_handle=13 val_
—handle=14

registering characteristic 0000000b-8c26-476f-89a7-a2108033a69c7 with def_handle=16 val_
—handle=17

gatts_on_sync

Device Address: 06:09:09:09:09:08adv start

2. ff M % 4 nrf connect for Desktop Bluetooth Low Energy 4 #f ¥ 7F &% &% & W
ble_throughput %% H HiE#H:

3. miii i H BCE AR,

MR 7 L
1. Update Connection, ¥ & JEHEEIFE A 15ms,
2. Update phy, AR ZRE D 1M 8 2M.
3. Update data length, % &N 251bytes,
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9 nRF Connect for Desktop Bluetooth Low Energy Standalone v4.0.4

i) DRF52Comnectivity A CONNECTIONMAP  SERVERSETUP  ABOUT

NRFSX o
D4E6:ACEECF:A7

M sort by signal strength

Filter | Device name or address | » Generic Access bleprph_throughput El
Active scan 06:09:09:09:09:08 -
Timeout: | 0 | Generic Attribute Update connection...
b Generic Access
bleprph_throughput 27 dBm .all Update phy...
06:09:09:09:09:08 Update data length...
» Datail ¥ Generic Attribute
B Update MTU...
<Unknown name> -54 dBm .l } D000D0018C26476FEIATAT08033A69C
6B:7C:9FBA9B:1F . Pair..
» Details
<Unknown name> 65 dBm Disconnect
1A:2C:A6:91:48:22
» Details
<Unknown name= %7 dBm .
22:30:72:76:338F
» Details
<Unknown name= 70 dBm .

04:38:F8:F3:15:08

Connect &
» Details

B 9: nrf connect 7§ throughput %4

4. Update MTU, &k 247bytes.

PHY & | SE&ExE
IM 630113 bps
2M 371850 bps,

5 RAM/Flash ¥ 5 1% 5d

Spark Controller:

RAM Size:44.17kB
Flash Size: 105.13kB

3.2 RIS

3.2.1 BLE HID Selfie
1 Jyfiehitid

BT F s 2 HID AR5 A9 B 4aMRSs, KL A K2 Bl &, FATn] PAZERIBUSER al DASE A
HEIhBE -

2 IRBEEER
e board: pan107x evb
o uart(option): F3ER/REO log (J4RE 921600, &I 8nl)
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e FHl app nrf connect

3 BvEHIE

BIFE 7 E : <home>\nimble\samples\solutions\ble_hid_selfie\keil

i | keil 47 47 H T H # 5 52 E 19 controller #F 17 B % ble_hid_selfie =f #
ble_hid_selfie_spark #FfT4miehess.

4 Wt

L fEBCE T FUREH ninble_hid JEATHCN, % KEY1 Ml KEY2 Bl BN, [H
P 7] P 5 R K BRI i/ NG S B IR RS E SR D R

[19:23:23.691] Try to load HW calibration data.. DONE.

- Chip Type : 0x80

- Chip CP Version : None

- Chip FT Version : 8

- Chip MAC Address : DOOOOCOCBBF5

- Chip Flash UID : 32313334320EAC834330FFFFFFFFFFFF
- Chip Flash Size : 1024 KB

LL Spark Controller Version:b0e99c4

[19:23:23.735] Dble_store_config_num_our_secs:0

ble_store_config _num_peer_secs:0

ble_store_config_num_cccds:0

registered service 0x1812 with handle=1

registering characteristic Ox2a4a with def_handle=2 val_handle=3
registering characteristic Ox2a4b with def_handle=4 val_handle=5
registering characteristic Ox2a4d with def_handle=6 val_handle=7
registering descriptor 0x2908 with handle=9

registering characteristic 0x2a4d with def_handle=10 val_handle=11
registering descriptor 0x2908 with handle=13

registering characteristic Ox2a4c with def_handle=14 val_handle=15
Device Address: 01 02 03 04 05 06

[19:23:42.214] connection established; status=0 handle=1 our_ota_addr_type=0 our_ota_
—addr=01 02 03 04 05 06

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=le ee cl b6 69 57

peer_id_addr_type=1 peer_id_addr=1le ee cl b6 69 57

conn_itvl=24 conn_latency=0 supervision_timeout=500 encrypted=0 authenticated=0 bonded=0

[19:23:45.043] encryption change event; status=0 handle=1 our_ota_addr_type=0 our_ota_
—addr=01 02 03 04 05 06

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=le ee cl b6 69 57

peer_id_addr_type=1 peer_id_addr=le ee cl b6 69 57

conn_itvl=24 conn_latency=0 supervision_timeout=500 encrypted=1 authenticated=0 bonded=1

ediv=0 rand=0 authenticated=0 1ltk= cddfa0325abc4490ff77622c3075800a irk=
—00000000000000000000000000000000
ediv=0 rand=0 authenticated=0 1ltk= cddfa0325abc4490ff77622c3075800a irk=
—4a3711a0c1b7cd2c92d64048e813fe34

[19:23:45.432] connection updated; status=0 handle=1 our_ota_addr_type=0 our_ota_addr=01,,
—02 03 04 05 06
our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

(RToTgkss)
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(£ L)
peer_ota_addr_type=1 peer_ota_addr=le ee cl b6 69 57
peer_id_addr_type=0 peer_id_addr=07 49 34 4d af 50
conn_itvl=6 conn_latency=0 supervision_timeout=500 encrypted=1 authenticated=0 bonded=1

[19:23:45.610] connection updated; status=0 handle=1 our_ota_addr_type=0 our_ota_addr=01,
—02 03 04 05 06

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=le ee cl b6 69 57

peer_id_addr_type=0 peer_id_addr=07 49 34 4d af 50

conn_itvl=24 conn_latency=0 supervision_timeout=500 encrypted=1 authenticated=0 bonded=1

[19:23:46.352] subscribe event; conn_handle=1 attr_handle=7 reason=1 prevn=0 curn=1,,
—previ=0 curi=0

[19:23:46.412] subscribe event; conn_handle=1 attr_handle=11 reason=1 prevn=0 curn=1,
—previ=0 curi=0

[19:23:48.997] GPIO ISR in..

P04 occurred (KEY1 F&# k)

notify_tx event; conn_handle=1 attr_handle=11 status=0 is_indication=Onotify_tx event;
—conn_handle=1 attr_handle=11 status=0 is_indication=0Okey_vol_up pressed

[19:23:49.544] GPIO ISR in..

P04 occurred

notify_tx event; conn_handle=1 attr_handle=11 status=0 is_indication=Onotify_tx event;
—conn_handle=1 attr_handle=11 status=0 is_indication=0Okey_vol_up pressed

[19:23:50.843] GPIO ISR in..

P05 occurred (KEY2 & & /)

notify_tx event; conn_handle=1 attr_handle=11 status=0 is_indication=0Okey_vol_down pressed
notify_tx event; conn_handle=1 attr_handle=11 status=0 is_indication=0

[19:23:51.443] GPIO ISR in..

P05 occurred

notify_tx event; conn_handle=1 attr_handle=11 status=0 is_indication=0Okey_vol_down pressed
notify_tx event; conn_handle=1 attr_handle=11 status=0 is_indication=0

1. hog #H5¢ GATT Service IHIIEILAE gatt_svr.c Hi:

static const struct ble_gatt_svc_def gatt_svr_sves[] = {
{

/* Service: Heart-rate */

.type = BLE_GATT_SVC_TYPE_PRIMARY,

.uuid = BLE_UUID16_DECLARE(BT_ UUID_HIDS),

.characteristics = (struct ble_gatt_chr_def[]) { {
/* Characteristic: hids information */
.uuid = BLE_UUID16_DECLARE(BT_UUID_HIDS_INFO),
.access_cb = gatt_svr_chr_access_hid,
.flags = BLE_GATT_CHR_F_READ,

Fo €
/* Characteristic: hids report map */
.uuid = BLE_UUID16_DECLARE(BT_UUID_HIDS_REPORT_MAP),
.access_cb = gatt_svr_chr_access_hid,
.flags = BLE_GATT_CHR_F_READ | BLE_GATT_CHR_F_READ_ENC,

Fo &
/* Characteristic: hids inout report */
.uuid = BLE_UUID16_DECLARE(BT_UUID_HIDS_REPORT),
.access_cb = gatt_svr_chr_access_hid_input_report,
.flags = BLE_GATT_CHR_F_READ | BLE_GATT_CHR_F_NOTIFY,
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.val_handle = &hid_input_handle,

.descriptors = (struct ble_gatt_dsc_def[]) { {
.uuid = BLE_UUID16_DECLARE(BT_UUID_HIDS_REPORT_REF),
.access_cb = gatt_svr_chr_access_hid_input_report,
.att_flags BLE_ATT_F_READ,

/* Characteristic: hids consumer report */
.uuid = BLE_UUID16_DECLARE(BT_UUID_HIDS_REPORT),
.access_cb = gatt_svr_chr_access_hid_consumer_report,
.flags = BLE_GATT_CHR_F_READ | BLE_GATT_CHR_F_NOTIFY,
.val_handle = &hid_consumer_input_handle,
.descriptors = (struct ble_gatt_dsc_def[]) { {
.uuid = BLE_UUID16_DECLARE(BT_UUID_HIDS_REPORT_REF),
.access_cb = gatt_svr_chr_access_hid_consumer_report,
.att_flags = BLE_ATT_F_READ,

/* Characteristic: Body sensor location */
.uuid = BLE_UUID16_DECLARE(BT_UUID_HIDS_CTRL_POINT),
.access_cb = gatt_svr_chr_access_hid,
.flags = BLE_GATT_CHR_F_WRITE_NO_RSP,
oA

0, /* No more characteristics in this service */
}) }
}’ {
0, /* No more services. */
}’
g

L. A% hog REAFRIIRALHNALFRVA L A8 B BRELTE hog.c W

5 RAM /Flash ¥ 508 T4 58

Spark Controller:

Flash Size: 143.83k
RAM Size: 41.04 k

3.2.2 Solution: BLE HID Uart Mult Roles

1 YyhEftik
It sample 2 pan107 EJH/REA HID § D rE A OaE, Scff 1 £ 1M

2 SRBEEER

e board: pan107 (GiiHHE) JFEMR * 3
o uart0: overlay Hi&E P16, P17 fE 2NN LOG HiHim D

o uartl: overlay HERIA P24 18 Uart Tx s-HEEIF &£ TX0, P10 /E4 Uart Rx di-iE8ETT AR
RXO0
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o WA FHLBAE T

3 GiEMIRE Rk
BIFE & : <home>\nimble\samples\solutions\ble_hid_uart_mult_roles
) keil HEATFTHFI H BEHEFE 2N controller HEATHRIFEEET .

4 BRiEW]
4.1 AT #5450

LAy AT 459 W PA\r\n “FAFEERE . | HRIREON AT $5o8a. RSN HIRER . AT 5%
B A FAFEp AR URS . BB L e 1 LA hex A% (A%

2. fHHSEL:

typedef struct {
uint32_t baudrate;
uint8_t own_mac[6];
uint8_t device_name[28];
uint8_t name_length;
uint8_t bond_mac[6];
uint32_t passkey;
uint32_t rst_flag;

} fmc_data;

EEHE LRS- UATEERAIR S, TR gaE AT i gk

default_data_init

Baudrate : 115200

Own_mac : 11 22 33 44 55 66
Bond_mac : 11 22 33 44 66 88
Name_length : 9

Device_name : mult_uart
Passkey : 123456

3. AT 543
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AT | AT 5% EE 1A

i

4

F

=2

1 AT AT+OK DRER H s S G E#

2 AT+RESET OK+RESET Y R

3 AT+DEFAULT OK+DEFAULT WER RE

4 AT+BAUD? BAUD+ JH5% 10 JEHIfE (1200-115200)

5 AT+BAUD+115200 | OK+BAUDNO CHANGE | % & % 1200-115200 E%ﬂﬁifﬂtﬂ@a
N #: | BAUDOVER 115200 RE- | BRHISWIEL, MEREFEAS
AT+BAUD+115200 | JECT T E Y R % 5 EE}@&%}Z

,f_‘

6 AT+MAC? MAC+ Hohik: 2 MAC Hihk

7 AT+SETMACH OK+SETMAC P& MAC HhERTh
S-S || R N B
AT+SETMAC+112233445566

3 AT+NAME? NAME+ " #45 BT 14T

9 AT+SETNAME+ OK+SETNAME WE B4R, kK 28 5747, &
& F R i SUR SRS 7))

AT+SETNAME+HELLO_PAN

10 | AT+BONDMAC? BONDMAC+ HihF o I SR 46 Hitik
11 AT+BONDMAC+ OK+BONDMAC TR A A PE AR ) 6 i Huchk 12
b2 (M | R N
AT+BONDMAC+112233446688
12 AT+PIN? PIN+ 15 it X 2 5 VA MATUBC T R 75 B T4 L oy A 2% B
13 AT+PIN+ i | OK+PIN Ry L]
X g R il
AT+PIN+234567

14

AT+ADV START

OK+ADV START

AT 1)k

15

AT+ADV STOP

OK+ADV STOP

1) HBIT R A T Al A IR f

16

AT+SCAN START

OK+SCAN STARTSCAN
DONE

U 2 25— 2 AU Bl 5 1)
55— AR I B P LT

17

AT+SCAN STOP

OK+SCAN STOP

TEFTT A 25 1 Al A 4T

18

AT+CONN 00

OK+CONNCONN
DONEDISCOVERY
DONECCC DONECONN
WHOLE DONE

UKy 5 25— /Mt%%(% SEAE )
JEPU A ARRIER G TH R

19

AT+DISCONN 00

OK+DISCONNDISCONN
DONE

R 2 25— AURHE
5 A AR WTIE

B AF B

20

AT+DEV SHOW

OK+DEV SHOW

SR ER SR H A EATE log v 1w s
ﬁlJ%%ﬁ =] ARG AR )38 14 0 11 R

21

HoAth

AT+ERROR

HKE X

¥ 24Hl NDK Pﬁ:‘%ﬁﬁ%}ﬁ

UUID 47 2%
ERRET, ﬁ%‘ﬁ%?ﬁﬁ% hex #x0&%, HEMBAXWT

 BROATFET . RITES, S 14-20 {16 [, I ARG E

Pat- Send Connect Index(1B) data(0~200B
tern(1B)
0x5A % 3%% index IS BN index bit 7 bit0 Ky &K EZ ML, bitl Ky

4.2 W

3.2. fRYLTISR
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4.2 1AT BEEMIA @4 1-13 v DUR VG AL BRI BURIABC & 280, JedAriil)s, #il &% AT+DEFAULT
PR BRI B

1. Hife4 5 %8 921600 23K [0{5 E OVER 115200 REJECT, #EHMZH 4% NO CHANGE
BAUD, %% 115200 PAFRYE DR £5& 0] OK+BAUD RESET 3 reset it B, Wi nl
DAZKSE T {7 03

2. WA E AL RESETING. . . 7 A 5

I ssCOM v5.13.1 S0/RELERRS 55497 T T,2618058@qq.com. QQE: 525024498555 4) — m] ®
BRED SORE B7 &= 2F85 IS & BEEs Jahek
SEFHEER | st/ T3P | STCRRIS 5P|
HEhmE IJEW;:E HEAEY Shini [z
AT+RESET RESET 0 [1000
AT+DEFAULT DEFAVLT 0 [1000
KT+EAUD? EAUD GUERY 0 (5000
AT+BAVD+115200 BAUD SET 0 (1000
ATAACT MAC QUERY 0 [1oo0
AT+SETIAC +1122334466 7T MAC SET 0 [1oo0
AT HAIET HAllE_QUERY 0 [too0
AT +SETRAME +FAW_UART WAlE SET 0 [1o0a
AT+BAVD 5600 9600 0 [1oo0
AT +BAUD+921600 921600 0 {1000
AT +BONIMACT bondnac QUERY 0 |1000
AT +BONINAC +1 12233446677 bondnae SET 0 [1000 —
AT+FIN? PIN QUERY 0 1000
WT+EIN+34567 PIN SET 0 [1000
WT+ADV STARI adv_start 0 [1oo0
AT+ADV STOF adv_step 0 [1oo0
[AT+SCAN START sean start 0 [1oo0
AT+SCAN STOF scan stop 0 [too0
AT+CONN 00 cennect 00 0 [to00
AT+DISCONN 0D dizconnect 00 0 [tooo
AT+DEY SHOW dev show 0 {1000
23 EER 0 1000
24FEER 0 [tooo
26 EER 0 [tooo
26 EER 0 [too0
TREE 0 (1000
i s £ 0 (1000
29I EHR 0 [too0
empnn 0 [too0
v [6a 01 01 07 03 04 05 send 01 0 [too0
v [6a 02 D1 07 03 04 05 send 02 0 [1oo0
¥ |5a 03 01 02 03 04 05 send both 0_|Loo0
v |5a 03 01 02 03 04 05 01 02 03 04 05 01 201E both 0 {1000
0 [1oo0
0 fo00 |
FeaEn | s gwt| e | e B8 Endsh fatess |p—
WO |comme USESERTAL Cias v || MEET  {afedilE | BREHEEY M HECERE [ ERtsiE: 1000 melR [P nuEE#ﬁmj
@ a0 | EIE0RE|C MERBST, S0 20w El FF EEE c[wmghee -]
I~ ATs @ DR Rt (1520 <]
B e -
[EEE P EER
AEEE{THAGERER 5 kET-ThrdFEARTHRRERERR kF—NiFLE A RT 02663 HRT-Thread KERETIFEVIFiFIBIAR]
|www.daxia.com [S:0 [R:0 |cOM34 EfI7F 115200bps,8,1,None None |cTs=0 DSR=0 RLSD=0 4

Bl 10: AT 5% 1

4.2.2 FOPREMA  EAUMMAPLAT AR S8 %Jtikl:%%%Tf”%, REXFFTELMN

R 2 BT A il B, S RIBeRRET R, A B HAEAMIL, BIRAET AT $8E 0054 mac HihkAl
#5, BiEFALEH @JW/\H%1 Boga—F

SRJEXE B AT PARAT FARZEA T I

4.2.2.1 WHLEER M MHLBRA BT T34, AR T DA B DA
L P Lo S e i A
2. FHlumxtEPEHIT notify enable
3. WA AR IH B B
4. FHUm AR E T &

4.2.2.2 BB VERENL, FERIFFHER, HREREE, JI_Z\le_ﬁi_ BE LT R 5 —B ML
B, TERMAU BRI S 7RSS A B, notify enable, 2 J5 Al PAEATIY 5 4 M3
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1. AT+SCAN START, H3ji##2)5iR[0 SCAN DONE
2.0 P WL IEA TR e st

3. AT DABEAT SR WAL HE £ 52 AT 1 EE A
4. AT RAXF AL R EAT 4

5 IR B
5.0 UFERY] SRR T TSI, IR, S PTRREF TRUBR AR WET R
SRR
SOREMAL A

TIEHR FHER (mA) | WFT & (uA)

P i (35ms TR | 118 855

4% (50ms HEREE]FE) | 0.953 885

6 RAM /Flash 9§ J0di JH 15 0t

Spark Controller:

Flash Size: 129.93k
RAM Size: 40.65 k

3.2.3 Solution: BLE Mouse
1 YyREHEAR
It sample A pan107 /RS bR H shiE B2 ag (EVB KHlE)

2 Shy%E R
e board: pan107 CBRBLS) FFEMR
o uart0: overlay THi%E P16, P17 {ENBHIAL LOG #yHii 0
o WA FHBAL PC 83 TAL

3 Gk ATpEsk

BIFE{IE : <home>\nimble\samples\solutions\ble_mouse

T xeil HEATFTFFIH HEEETF LM controller HHT4RIREEF

4 R

FI R AERE demo, SZHF evb EFEXIHRBIN AR, HRS W LAiatT A shim el g hg

4.1 $fEmpEe ]
L G e AR T 3k
2. PC 24N pan_mouse B FRARIKASIHERE
3. G2 LK P04 J5 50 H 3 i B D REEA T Sk

3.2. fRYLTISR
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5 RAM/Flash ¥ J5fdi 45 00

Spark Controller:

Flash Size: 140.60k
RAM Size: 38.16 k

3.2.4 Solution: BLE Panchip-CTE Beacon

1 Yyieteid

I R 3 W 2 VAR R T RE I AR E R, S E LT RE
OB R A E T R —Ray, A RENT R ELZE RS H S [Rb 5]

2 PhBEYLR

e board: pan107
o uart (option): Z/REE [ log

3 Gk ArpEsk
FIFE{IH : <home>\nimble\samples\solutions\ble_panchip_cte_beacon\keil

i i keil FEATHTITIH B HFE E ) controller #4742 5% ble_panchip_cte_beacon_origin &
ble_panchip_cte_beacon_spark #tf74mikest, #if7i%# ble_panchip_cte_beacon_spark

4 B

PR, W HEE A%, "TAZETFHL nRF Connect mi#f TH BRI EE
e Advertising Type: ADV__SCAN_IND
e Advertising Interval Time: 250ms
o Company ID: (Shanghai Panchip Microelectronics Co., Ltd (0x07D1)
e Device Name: PANCHIP-CTE Beacon

T/ nRF Connect(Android) i # ¥ & 5 SR mfE .

5 ) Rk Bt
]SRS4 AD Element, 417N,
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o RN B O LA @ Q@ % W [@0) 14:40

Devices STOP SCANNING ¢

SCANNER BONDED ADVERTISER

panchip v X

PANCHIP-CTE Beacon

2E:F3:52:23:4A:BE
NOT BONDED A-62dBm <264 ms

Device type: LE only
Advertising type: Legacy
Flags: GeneralDiscoverable,
BrEdrNotSupported

Manufacturer data (Bluetooth Core 4.1):
Company: Reserved ID <0x07D1>
0x012015D21203000223C967F7DB34C4038
ESCOBAA973056E6

Complete Local Name: PANCHIP-CTE Beacon
CLONE RAW MORE

Wireless by Nordic

3.2, MRULIIE ST PANCHIP-CIE Bercom FHR T 77
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In- Data Name Description

dex

(Byte)

0 0x02 LengthLength of this AD Element 1

1 0x01 AD | Flags
Type

2 0x06 Data| BT _LE AD GENERAL, BT LE AD GENERAL

3 0x1B LengthLength of this AD Element 2

4 OxFF AD | Manufacturer Specific Data
Type

56 | 0x07D1 Com{ Shanghai Panchip Microelectronics Co., Ltd | fj ID A Hy
pany| & TR R, MR E R 2.
1D

7 0x01 Packetg il ID, FTDXArFl—] REUARFBE, Winss. T3,

ID | 108 flff/MEF ML B BUE/IMERF S, REMHH 0x01. %
o Al e E E S, AR T R E

8 [ 0x20 De- | skl
vice
Type
9 0x15 HeaderCarries information of Tag’ s TX rate, TX power and 1D
type
10:14 0xD2, 0x12, 0x03, 0x00, | Tag | T XA [EHFRE
0x02, 0x23, 1D
17 | 0xC9 Check-CRC-8 [Device Type, Header, Tag ID]
sum

18:31 0x67, OXF7, 0xDB, 0x34, | DF | Vier BOR BN B B 0 1 2 10 » A TH 2 o FRE 2 T
0xC4, 0x03, 0x8E, 0x5C, | Field HUHIf 2 EEHRM RN . AR 2402MHy [ FHE 0 H

0x0B, 0xAA, 0x97, 0x30, PSRN 8 5 BRI AT AR R e o 1B M5 T
0x56, 0xE6 F, TR TR .

6 RAM /Flash ¥ 351 1175 58

Spark Controller:

Flash Size: 126.41k
RAM Size: 37.20 k

3.2.5 BLE PRF SAMPLE

1 Yyieteid

Ue3 H 7~ BLE MHLRT 2.4 [AlA TAEXUSEGIRE, BLE MALBIREN245% SCfbleprph. hrand, BEAIRE
JefE bleprph hr BIFEEEA E3EIN T prf 2.4g AKX IIRE.

2 SRBEBK
e board: pan107x evb
o uart(option): F3ER/REDO log (4R 921600, &I 8nl)
o FHl app nrf connect

3 G PERIRE R

BIFE{ /& : <home>\nimble\samples\solutions\ble_prf_sample\keil
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G INN G BRG] keil FAFRYBERINAE T A2 7 HIWT .

4 Wit
Lopeskse e, e Miain Bl log, EHUSH) log I7F:

[15:57:38.486] Y& + Try to load HW calibration data..

WARNING: Cannot find valid calib data in current chip!

- Chip Flash UID : 425031563233391711550D3756039C78

- Chip Flash Size : 512 KB

[15:57:38.519] Y « rcl calib:30284

[15:57:38.840] Y& «LL Spark Controller Version:d7c4bfa

[15:57:38.910] Y& + app started

[15:57:39.421] Y& « tx done

[15:57:39.921] Y « tx done

[15:57:40.421] Y¢ « tx done

“tx done” & 2.4g KIASE—WIEHIFTE, BIFEERIAEERS 500ms Kik—i.
2. il FHL nrf connect FHFHWEF A 4FK ble_hr I HikEdz

TR R R [ I RE K1k 2.4g 4

5 2.4g R BLW]
2.4g PIUEALALMAE BLE FHUG) 380, 2.4g FIGRAAARS AN T :
pan_ant_init();

extern uint32_t BB_UsToTick(uint32_t us);
extern uint32_t RTC_GetCurrentTick(void);

uint32_t tick = RTC_GetCurrentTick();

prf_tx.interval = BB_UsToTick(500000) ; //prf interval 500ms
prf_tx.slot_duration = 6; //prf work duration 6 * 1.25ms
prf_tx.before_point = 0;

prf_tx.anchor_point = tick;

prf_tx.AntStartCback = prf_event_handler; //prf event cb
prf_tx.AntStopCback = NULL;

prf_tx.priority = 0; //priority lowest 0,1,2; 2,
—highest

pan_ant_create (&prf_tx);

panchip_prf_init(&tx_config);
panchip_prf_set_chn(tx_config.rf_channel);

/*adr match bit */
PRI_RF_SetAddrMatchBit (PRI_RF, 0);
panchip_prf_set_data(&tx_payload);

/* Begin advertising */
blehr_advertise();

1. FEFE X —NEEHER” ab event node t”
2. HWAEHA” pan_ant_init” O, RIGHEMEEHA” pan_ant_ create(&prf_tx)”
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B R o8 5G| 5G|

Devices DISCONNECT

BLE_HR
BONDED ADVERTISER (o= in03:02:08

SERVER

Heart Rate

Heart Rate Measurement
UUID: 0x2A37
Properties: NOTIFY

Value: Heart Rate Measurement: 92 bpm,
Contact is Detected

Descriptors:

Client Characteristic Configuration
UUID: 0x2902

Value: Notifications enabled

Body Sensor Location
UUID: 0x2A38
Pro per ties: READ

Device Information
UUID: 0x180A
Y SERVICE

Manufacturer Name String
UUID: 0x2A29
Properties: READ

Model Number String
UUID: 0x2A24
Properties: READ
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3. GEMAR TR E T E A XS5 interval, slot__duration. anchor_point. AntStartCback. priority.
4. WEMSE 2.4g FAEEATAE SN 2.4g W& T, BIFEAE 500ms & B [l E 8l 2.4 Kt
5. RYITEMIG A tx Byl

6 RAM /Flash 9§ J5 {5 15

Spark Controller:

Flash Size: 113.32k
RAM Size: 40.78 k

3.2.6  Solution: BLE RGB Light
1 Jyiiehitid

AL A4 PAN107Tx BLE RGB JTHIFHL APP i, wdlid APP 5 RGB AT 536 .

2 SRBEEER
e board: pan107

o uart (option): E/REET log
o LHRACHAKGRLIT app V1.5.5, BR{E/MET (Fithse)

3 G PERRE K
BIREE . <home>\nimble\samples\solutions\ble_rgb_light\keil
fif H keil #4737 JF U1 H 38 ¥ F F AU controller #F §T 5¢ 5% ble_rgb_light_origin & &
ble_rgb_light_spark #fT4miFkisk, HEFFEFE ble_rgb_light_spark
4 BRBty]
. PAN107 EVB # GPIO P11, P12. P14 5 RGB Hi % i Bk i 4.
- EVB fr ERTHB @RI 2 (4, BLE &4 72" b+EMIE Elfy”,

1

2

3. ATIFL T ACHKRAT “app, 7t app FJHZNE R4 .
4 FRB| G, ER R ST DA KT R A T .

5 By T

5.1 )" R
Adv Data | Descrip- Length Detail
Type tion
Oxff Device id | 6byte| 0x11, 0x00, 0xc9, 0x7a, Oxbb, 0x8f, Oxdd, 0x4b, 0x00, 0x11
0x07 128-bit 16byte 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxeb, 0xa9, 0xe0,0x93, 0xf3, Oxa3,
UUID 0xb5, 0x01, 0x20, 0x40, 0x6e
0x09 Device n “b+EMIE Elfy”
name byte
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5.2 GATT %5

Function Service Attribute UUID(128bit)

Useless Primary service 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxe5, 0xa9, 0xe0,0x93, 0xf3, Oxa3,
0xb5, 0x01, 0x20, 0x40, 0x6e

¥ #1470 | Write characteristic | 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxe5, 0xa9, Oxe0, 0x93, 0xf3, Oxa3,

RS declaration 0xbb, 0x02, 0x20, 0x40, 0x6e

Notify 4] | notify characteristic | 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxe5, 0xa9, 0xe0,0x93, 0xf3, Oxa3,

HRIRES declaration 0xb5, 0x03, 0x20, 0x40, 0x6e

5.3 Wl fsbrl

5.3.1 Light Control

0x03, 0x20, 0x40, Ox6e}

UUID = {0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxe5, 0xa9, 0xe0, 0x93, 0xf3, Oxa3, 0xb5,

Function | Length

Detail

off 2byte

off: Oxaa, 0x03

Color Sbyte

Oxaa,0x16,red: 0~255,green: 0~255blue: 0~255

FERATHIF R Bl

5.3.2 Notify Light Status

0xb5, 0x02, 0x20, 0x40, Ox6e}
BRI AR i i 2 S AT AR N 45 FHL app.

6 RAM /Flash ¥ 508 1% 0L

Spark Controller:

Flash Size: 128.04k
RAM Size: 37.20 k

3.2.7 BLE Vehicles Key

1 Yyheftik

UUID = {0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxe5, 0xa9, 0xe0, 0x93, 0xf3, Oxa3,

PRI H R BT HID 450 H ahiE g5, it RSST A A A/ IMEHL SE B L 3h — 48 ZE i AT BE 5 1 2hIF

KIITRE

2 IRBEEOR

e board: pan107x evb
o uart(option): F3EE/RE O log (P4FFK 921600, £ 8nl) s_key

3 BvERIRER

BIFE( E: <home>\nimble\samples\solutions\ble_vehicles_key\keil
1 keil SEATFTIFIH kBT EA controller T4k ble_vehicles_key_spark dFfT4ibe.

82
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4 TR

- FEBCE BT S ER: vehicles key HEATHCRT G & HBIERER rssi AR/, BIHIZh 4R

SCBLILRE ) A ST K

[19:57:21.854] Try to load HW calibration data.. DONE.
- Chip Type : 0x80

- Chip CP Version : None

- Chip FT Version : 8

- Chip MAC Address : DOOOOCOCBBF5

- Chip Flash UID : 32313334320EAC834330FFFFFFFFFFFF
- Chip Flash Size : 1024 KB

LL Spark Controller Version:b0e99c4

[19:57:21.919] ble_store_config_num_our_secs:0
ble_store_config_num_peer_secs:0

ble_store_config_num_cccds:0

registered service 0x1812 with handle=1

registering characteristic Ox2a4a with def_handle=2 val_handle=3
registering characteristic Ox2a4b with def_handle=4 val_handle=5
registering characteristic Ox2a4d with def_handle=6 val_handle=7
registering descriptor 0x2908 with handle=9

registering characteristic Ox2a4d with def_handle=10 val_handle=11
registering descriptor 0x2908 with handle=13

registering characteristic Ox2a4c with def_handle=14 val_handle=15
Device Address: 01 02 03 04 05 06

[19:57:28.164] connection established; status=0 handle=1 our_ota_addr_type=0 our_ota_
—addr=01 02 03 04 05 06

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=f4 be 2e 4e 35 50

peer_id_addr_type=1 peer_id_addr=f4 be 2e 4e 35 50

conn_itvl=24 conn_latency=0 supervision_timeout=500 encrypted=0 authenticated=0 bonded=0

[19:57:30.923] encryption change event; status=0 handle=1 our_ota_addr_type=0 our_ota_
—addr=01 02 03 04 05 06

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=f4 be 2e 4e 35 50

peer_id_addr_type=1 peer_id_addr=f4 be 2e 4e 35 50

conn_itvl=24 conn_latency=0 supervision_timeout=500 encrypted=1 authenticated=0 bonded=1

ediv=0 rand=0 authenticated=0 1ltk= £5f99f23fb223b4ff0f5f7£21c0146d1 irk=
—00000000000000000000000000000000
ediv=0 rand=0 authenticated=0 1ltk= £5£99f23fb223b4ff0f5f7£21c0146d1 irk=
—4a3711a0c1b7cd2c92d64048e813fe34

[19:57:31.223] connection updated; status=0 handle=1 our_ota_addr_type=0 our_ota_addr=01,
—02 03 04 05 06

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=f4 be 2e 4e 35 50

peer_id_addr_type=0 peer_id_addr=07 49 34 4d af 50

conn_itvl=6 conn_latency=0 supervision_timeout=500 encrypted=1 authenticated=0 bonded=1

connection updated; status=0 handle=1 our_ota_addr_type=0 our_ota_addr=01 02 03 04 05 06
our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=f4 be 2e 4e 35 50

peer_id_addr_type=0 peer_id_addr=07 49 34 4d af 50

conn_itvl=24 conn_latency=0 supervision_timeout=500 encrypted=1 authenticated=0 bonded=1

[19:57:32.135]
(Foi4kss)
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4.

(Z: ET)

subscribe event; conn_handle=1 attr_handle=7 reason=1 prevn=0 curn=1 previ=0 curi=0

[19:57:32.189]
subscribe event; conn_handle=1 attr_handle=11 reason=1 prevn=0 curn=1 previ=0 curi=0

[19:57:32.238] open led

ARG EVB B, 356 RGB-G pYBRAIR R, UAR RSST B Bk B Heilt BB I 2 il A 7 13

i, RS il 5 X i Eh R

FF rssi By R W % W02 2 B B KR e /N 4 RSSI_REMOVE_BORDER_NUM 4>, 2RiA
RSSI_REMOVE_BORDER_NUM 4 2 4, HEFE B IRHT .

RSSI f#s (KA T hog.c i,

5 RAM/Flash 0 H RS 0L

Spark Controller:

Flash Size: 140.31k
RAM Size: 38.62 k

3.2.8 Solution: Electronic Shelf Label

1 YyhEftik

I sample Jy pan107x(40pin s }) TEHL T-HT2EHL FHORLIT -
HAR YT feature 4R :

1.
2.
3.

4.
5

A4 spi flash: Ah4E flash FEEM 25 B 280, &0 45s it dma /7= flash 25— ANEIZE
epd Sk AN flash BB BIEE 3 £k spi tEH4A SRk, JREhE KRR

Tﬁiméfﬁfﬁi il Vel 8 18 J o e B epd S 3E AGRHIRBR S, it A B IREN#ER (standby ), EHf
15s Mg

RF Joik: SR MeEdE A of Sk iide
B 3 WA ME ., BEiRRRE, 14 BRER

2 SFHIYEK

o board: ‘pan107x 40pin esl {2t
o HME flash, Bk
o HLJEHEI T A nrf ppk

3 BvEHIER

BIFE7E : nimble\pan107x_samples\solutions\esl
O el TRCTAREIGIER i B AR
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4 Bl
1

2

3

4

15 mA
10 mA
5mA

A

0
| Aw§445

WINDOW

3.28ua

average

14.25ma

max

5 BRREIRE ]

49.66s

- i esl %M, 107/FM/EPD BREkiRfEH

. JEA epd2266 FKFE (SE2266JS0C5)

- ¥T9F PPK FH AL 3.3y

W PPK AL AR Ak S SR K Bkl i Fe (45s WlBE—1K ), ML 16s #FAKIIEE

A49.66s

SELECT ALL | CLEAR

3.50uc

charge

SELECTION

2.42un

average

163.06.c

charge

3.55ua

max

1.444;

time time

FLERIL5MR “pan_prf config t”, KM ANAUT:

Type name Description

prf_mode_t work _mode | TAEBELE, F5G5E3AG R AL

prf_chip_mode_|sehip_mode xn297 WE A nordic EAE I AL E

prf trx mode t| trx mode W AR CE

prf_phy t phy WAEHCRACE, PIACE N 1M A1 2M

pri_crc_sel t cre Pt CRC BeE, AIBCE A cre 16bit, cre 8bit, crc 24bit , no
cre

prf_scramble_sel _src s P R e, ] e SR AN PR

uintl6 t rx_timeout | ZEYCGEBTEIECE, &K 50000us

uintl6_t rf channel 2.4g HSECE, AT R A% (2402Mhz~2480Mhz)

uint8 t tx_no_ack | EREIEERAEET tx 2 ack

prf_trf t trf_type nordic PKAMAEE, K payload WK 255

uintd t rx_length rx FCHdR A RS, R AR T R B

uint8 t sync_length | B2 AMHERKEERCE, nIECE N 3. 4. 5

uint8_t sync|5] AL N ZS (x0n297 B AT EfbHihE, By kI 0 K 1

L)

prf_dev_sel t | dev & deviation, BJPAESE BLE i, (1M 250k; 2M 500k), NRF
st (1M 160K; 2M 320)
int8 t tx_ power W ERHZER, il (-45dbm~7dbm)
uint8_t pid_manual_flggd TZhECEMARE, EEEE R AH & X pid
uint8 t crc_include_syere 155k
uint8_t src_include_ syfefb 3 &bk
uintl6_t tx trans timle & EAE R A B
uintl6_t rx_trans  timie $E ALy I TE) A B
prf_pipe_t pipe BIERCE, PIECEN 0~7
prf_mode_t:

3.2. fRYLTISR
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Type Value | Description
PRF_MODE_NORMAL 0 e 1Y

PRF MODE ENHANCE 1 T Al
PRF_MODE NORMAL M1 | 2 A M1 AR

prf_chip_mode_sel t:

Type Value | Description
PRF_CHIP_MODE_SEL_BLE 1 W IR
PRF_CHIP_MODE_SEL_ XN297 2 XN297 A
PRF_CHIP_MODE_SEL_NORDIC | 3 NORCDIC #55
prf_trx_mode_t:
Type Value | Description
PRF_TX_MODE | 0 2.4G K4t
PRF_RX MODE | 1 2.4G B2k
prf_phy_t:
Type Value | Description
PRF_PHY_ 1M 1 IM JE{FHER
PRF_PHY 2M 2 2M AR
PRF_PHY_ CODED_S8 | 3 S8 AL
PRF_PHY CODED 4 S2 R
PRF_PHY_ 250K 5 250K
prf_crc_sel t:
Type Value | Description
PRF CRC _SEL NOCRC | 0 no crc
PRF_CRC_SEL_CRCS 1 crc 8bit
PRF CRC_SEL CRC16 2 crc 16bit
PRF_CRC_SEL_CRC24 | 3 crc 24bit
prf_scramble sel t:
Type Value | Description
PRF_SRC_SEL_NOSRC | 0 AP
PRF_SRC_SEL_EN 1 EREPET
prf_dev_sel t:
Type Value | Description
PRF_DEV_NRF | 1 NRF #i3 deviation fit'#, 1M 170k, 2M 340K
PRF_DEV_BLE | 2 NRF i deviation it , 1M 250k, 2M 500K
prf_addr_length sel t:
Type Value | Description
PRF_ADDR_LENGTH_SEL 3 | 3 3 BYTE Hiht &
PRF_ADDR_LENGTH_SEL 4 | 4 4 BYTE #itik K i
PRF_ADDR_LENGTH_SEL_5 | 5 5 BYTE Hiht &
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prf_pipe_t:
Type Value | Description
PRF_PIPEO | 1«0 EHIE O
PRF_PIPE1 | 1«1 BB 1
PRF_PIPE2 | 1«2 il 2
PRF_PIPE3 | 1«3 BHiE 3
PRF_PIPE4 | 1«4 Bl 4
PRF_PIPES | 1«5 HIE 5
PRF_PIPE6 | 1«6 BHIE 6
PRF_PIPE7 | 1«7 BIE T
prf_trf t:
Type Value | Description
PRF_TRF NORMAL | 0 B AL
PRF_TRF_NRF52 1 NRF A4
PRF_TRF_B250K 2 B250K A% 4
6 #hFE B

FhFEVE IS HISIFEI S DL, SCRe P BRI AL (275 ) R ml REAFAERY

6.1 ZpFCi]  m

7 RAM/Flash B 1S i
Spark Controller:

Flash Size: 31.4bk
RAM Size: 3.07 k

3.2.9 Solution: Multimode Mouse
1 Yytehgk

It sample 2} pan107 bR 2.4G FURBINN &% % Dongle H il WTIRE, JFLLE T ILY R F Ak
AR Eh BE

2 bR

o board: pan107 (GhFHIE) JFEMR * 2

o uart0: overlay Wik 8 P16, P17 /ENEHARY LOG %y Hisg 1
3 GuERRE

BIFE & : <home>\nimble\samples\solutions\multimode_mouse

i keil SEATHTIFIIH BEHFTRENM controller #HATHHIFEEE
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4 FRBL

W4 multimode_mouse_dongle &5k dongle #2)/%,dongle USB 3fifd A Hi i
$sk multimode_mouse f%, /o RV RIE5 H 2l ]

5 RAM /Flash 9§ J0di JH 15 5t

Spark Controller:

Flash Size: 18.84k
RAM Size: 9.45 k

3.2.10 Solution: Multimode Mouse Dongle
1 yfigteid

It sample 2y pan107 Fif7n Dongle Ho ¢y EALi H 20 1 2 e

2 RBEYGR

e board: pan107 (G H#LS) FFAM

o uart0: overlay FHi%E P16, P17 {ENBHAR LOG #yHii 0
3 Gk ek

BIFE( [ & : <home>\nimble\samples\solutions\multimode_mouse_dongle

i keil FEATHTIFIIH BEHETREM controller FHAT4IFEEE

4 BRI

W45 multimode_mouse_dongle Ké5% dongle F2F, dongle USB ifidi A HiJiKi
Bk multimode_mouse L#¢, FJHBIW AN B 3him pEl

5 RAM/Flash ¥ J5 {8 % 0L

Spark Controller:

Flash Size: 22.87k
RAM Size: 9.09 k

VEAY 4% <PAN1070-NDK>\01_SDK\nimble\samples\bluetooth
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52 15t RA

Bluetooth: BURIE A TR 6E

Central and

Peripheral

Dluctooth: | Wk T ELIIE, RO IF 5 i i A e
Central

Bluetooth: BRI LA SO RO P RE AT DAFD AL 1913547 X6
BLE Periph-
eral ENC
Bluetooth: R MHLEIEE, 108 GATT JiR%: HR (Heart Rate), ERIT RS G, & Lk
Peripheral HR | EHIEOR(E, ﬂfﬁyﬁ%@i@j‘ demo
Bluetooth: R IE MWL OTA TiE, SEREA R o0 ) SMP k%5, BEl&FAL nrf connect
Peripheral #F7 OTA F4%
HR OTA
Bluetooth: BURTEA ML 52 8 Fihh < b % H i D g
Peripheral
DISTANCE
Bluetooth: HRIE A Z E 2 MI)he
BLE Multi
Roles
3V FTES
VAL 4% <PAN1070-NDK>\01_SDK\nimble\samples\solutions
32 ;]
Solution: BLE | H¥Affr %, i HID 5 TPl
HID Selfie
Solution: W SR 2, BRI hid BB EIIRE, SfF 1 £ 1M
BLE HID
Uart Mult
Roles

Solution: BLE
Panchip-CTE

Panchip ¥ 4@ (bR iy 5, il SRR i) R, SCEll e i T e

Beacon

Solution: BLE FIfAA 2.4G thOBLGIAE, BLE A1 2.4G 0] [ B TAE
BLE PRF

SAMPLE

Solution: BLE

mouse

B A DR, HESR U o EA TR Bl

Solution: BLE | # 4% RGB tJ4# %, i/~ BLE RGB 4T 5F#H APP #:f7r%8:, \id APP 5
RGB Light RGB {Wy=F 55if

Solution: BLE | WA FgbM %, HRsET HID Jr45ny B shER MRk %5

Vehicles Key

Solution: %?‘“mﬁ BT EBURPIRE, KRN SPT Flash f¢fi . EPD s57K bt (REFERI.
Electronic SRR

Shelf Label

Solution: AR sample, HHMUSCRR 2.4G i H 2l

Multimode

Mouse

Solution: LAY, BlA 2.4G Flbrimg H shm R, o Bor i 2 i

Multimode
Mouse Dongle

3.2. fRYLTISR

89



PAN1070 NDK JFE£MEH TH, KA 0.4.0

3.3 MCU Keil filf

BIFEIERS B 4%: <PAN1070-NDK>\03_MCU\mcu_samples

MCU Ji§)25K5 (Low Level Driver) Keil fif%:

Btz

AR

MCU Low Level ADC Driver Sample

MCU Ji§)2 ADC 3REh IR 7~ i

MCU Low Level CLKTRIM Driver Sample

MCU Ji£JZ Clock Trim 3Rz 51 FEiH 7~ i FH

MCU Low Level CLK Driver Sample

MCU Ji§)2 CLK BRI 71~ 150 B

MCU Low Level DMA Driver Sample

MCU Jig/z DMA SRS fHIFEE R 1t ]

MCU Low Level eFuse Driver Sample

MCU JEJZ eFuse WK IR 7~ 8

MCU Low Level FMC Driver Sample

MCU JigJz FMC 3Kah Fi R 7 i ]

MCU Low Level GPIO Driver Sample

MCU Ji§)2 GPIO 5K zh 6~ 3 B

MCU Low Level 12C Driver Sample

MCU JiKJZ 12C GR35 R {5 7 16 HH

MCU Low Level PWM Sample

MCU JEJZ PWM IR B R = Uil

MCU Low Level SPI Sample

MCU Ji£/Z SPI 39K sl {51l F i s 1 B

MCU Low Level TIMER Sample

MCU i/ TIMER 3530 B Fai s 0]

MCU Low Level UART Sample

MCU Ji§)2 UART 3K I 7 d

MCU Low Level WDT Sample

MCU JEJZ WDT SR FIFE = e iH

MCU Low Level WWDT Sample

MCU Ji£ 2 WWDT IRzl il f 8 7 15 B

MCU DebugProtect Sample

MCU Debug Protect is{$ I fr4 BIAEH R Uil

MCU PRF TRX Sample

MCU f.F 2.4G BEZF %155

MCU PRF UI Distance Test Sample

MCU F.A 2.4G i g0 A 7~ 1 BH
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IR TR

4.1 NDK App Hkirm

AR EGE RG], SRS R R T R D7 YR DA BT REIE 2 1 17 AL

4.1.1 1 Jenibdbs
1.1 YykE

WA TR [F) TAERE N IAEan R R
ML
o FTHIFE nimble\samples\bleprph_hr

M3zt & :CONFIG_S0C_DCDC_PAN1070,CONFIG_PM_ENABLE,CONFIG_LOW_SPEED CLOCK_SRC il
%37 : LOW_POWER_TESET_CI_100MS f LOW_POWER_TESET_CI_1000MS

tx power EEEERR FORR | PR
(dbm) = {RRRET R (mA) (REREEFE(UA)  (uA, (uA,
100ms) 1000ms)
XTL 13.48 36
DCDC B | !
RCL | 33 /
XTL 12.9 EX
Loo B | !
RCL s | 33 /
0 XTL [ 1342 35 /
DCDC
RCL [ 1342 3.2 /
XTL | G 35 /
Loo
RCL [ EE 33 /
XTL 13.24 37 / L 199
DCDC
RCL 13/98 3.4 / I 198
XTL s 37 / Il 359
Loo
RCL | o 3.6 / [ 362
4 bebe XTL 13.25 37 / L 101
RCL 14.05 3.5 / 159
0o XTL B | 2.6 / EER
RCL | 2693 | 3.6 / 248

Kl 1: PAN1070 EVB 0B #El il 8o

4.1.2 2 JPRRR
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EHYR | FHIRR
tx
el Bt s SO0 gBERUA) (WA | (uA,
100ms) 1000ms)
XTL 13.46 d .
DCDC | 6 / ?
RCL 12.47 | 3.5 / ~ 1p2
XTL 275 | 3.6 / zic |
LDo
RCL 11.83 | 3.5 / Rz |
0 bebe XTL 457 | 37 / I fos
RCL 6,71 3.6 / 143
XTL 11.55 3.4 / B 189
LDo
RCL 11.73] 3.5 / 5o |

Kl 2: PAN1070 EVB #%.0 R AL latency THFEMAE

2.1 BRIAIFRIABE

2% NDK PREAT T, BASEECEIT 23R8, nIDAIER A4, T 20N SDK St r Sl I .
R Y micro USB, s@id a1 TH M Log.

2.2 BEHIEHIRE

EZ%&??T@E#%%?W&W%E@%@Q, W ASZE i A O, W AR Z M4, st
AMENE R

] SDK A fit 7 —LeiE P AR KA BIRE, i35 T central, peripheral &5,

AT IR Z 0, BOEE —FHRBSC, BETIARIREE T, MIEX LGRS R IRAIT 24 B
.

2.3 YR app {URIMHEACHESR

2.3.1 app Al host #Jlfk  FATILA bleprph_hr Ayffil, app I host IHIIRILEINARZE app_main PR%L
A
void app_main(void)

{

int rc;
printf ("app started\n");

/** set public address*/
uint8_t pub_mac[6]={8,2,3,4,5,6};
db_set_bd_address (pub_mac) ;

/* Initialize the NimBLE host configuration */
ble_hs_cfg.sync_cb = blehr_on_sync;

ble_npl_callout_init(&blehr_tx_timer, (struct ble_npl_eventq *)nimble_port_get_dflt_
—eventq(),
blehr_tx_hrate, NULL);

rc = gatt_svr_init();
assert(rc == 0);

/* Set the default device name */
rc = ble_svc_gap_device_name_set (device_name) ;

assert(rc == 0);

hs_thread_init();
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MBI AFAT AT AKF B IE 75 BRI AR A DT i R -

e ble_hs_cfg.sync_cb = blehr_on_sync; X2 host #IIELFE NG BHE RS, — R ERFEE
4 SC) ™ B R [ SRS I e AL

o gatt_svr_init() GATT RS wILHIL.
e hs_thread_init host PpUERHIFILAAL .

o blehr_gap_event Wi FARASHIFIYALIR, LN #5, 18, W%, ATPAKE N blehr_gap_event
L) B B KA ble_gap_adv_start VEMFY. VERC: XFT B AL AE S 30 K Bh
ble_gap_disc WK .

HSL— R, — W TRRAT i, GATT IR55, B PRRR, BEAREE — 8RR T,
TRy AT T T
A ble_hs_cfg @A fmAsft, MR 55 R R LIRS HOBE -

/*% @brief Bluetooth Host main configuration structure

*
* Those can be used by application to configure stack.
*
* The only reason Security Manager (sm_ members) is configurable at runtime is
* to simplify security testing. Defaults for those are configured by selecting
* proper options in application's syscfg.
*/
struct ble_hs_cfg {
/**

* An optional callback that gets executed upon registration of each GATT
* resource (service, characteristic, or descriptor).
*/

ble_gatt_register_fn *gatts_register_cb;

J**
* An optional argument that gets passed to the GATT registration
* callback.
*/

void *gatts_register_arg;

/** Security Manager Local Input Output Capabilities */
uint8_t sm_io_cap;

/** @brief Security Manager OOB flag
*
* If set proper flag in Pairing Request/Response will be set.
*/

unsigned sm_oob_data_flag:1;

/** @brief Security Manager Bond flag
*
* If set proper flag in Pairing Request/Response will be set. This results
* in storing keys distributed during bonding.
*/

unsigned sm_bonding:1;

/*% @brief Security Manager MITM flag
*
* If set proper flag in Pairing Request/Response will be set. This results
* in requiring Man-In-The-Middle protection when pairing.
*/

unsigned sm_mitm:1;

/*% @brief Security Manager Secure Connections flag
*
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* If set proper flag in Pairing Request/Response will be set. This results
* in using LE Secure Connections for pairing if also supported by remote

* device. Fallback to legacy pairing if not supported by remote.

*/

unsigned sm_sc:1;

/** @brief Security Manager Key Press Notification flag
*

* Currently unsupported and should not be set.
*/

unsigned sm_keypress:1;

/** @brief Security Manager Local Key Distribution Mask */
uint8_t sm_our_key_dist;

/** @brief Security Manager Remote Key Distribution Mask */
uint8_t sm_their_key_dist;

/** @brief Stack reset callback
*
* This callback is executed when the host resets itself and the controller
* due to fatal error.
*/

ble_hs_reset_fn *reset_cb;

/*% @brief Stack sync callback
*
* This callback is executed when the host and controller become synced.
* This happens at startup and after a reset.
*/

ble_hs_sync_fn *sync_cb;

/* XXX: These need to go away. Instead, the nimble host package should
* require the host-store API (not yet implemented)..
*/
/** Storage Read callback handles read of security material */
ble_store_read_fn *store_read_cb;

/** Storage Write callback handles write of security material */
ble_store_write_fn *store_write_cb;

/#* Storage Delete callback handles deletion of security material */
ble_store_delete_fn *store_delete_cb;

/** @brief Storage Status callback.
*
* This callback gets executed when a persistence operation cannot be
* performed or a persistence failure is imminent. For example, if is
* insufficient storage capacity for a record to be persisted, this
* function gets called to give the application the opportunity to make
* room.
*/

ble_store_status_fn *store_status_cb;
/**% An optional argument that gets passed to the storage status callback. */

void *store_status_arg;

g

2.3.2 JiOF) RGO RR R A
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static void

blehr_advertise(void)

{
struct ble_gap_adv_params adv_params;
struct ble_hs_adv_fields fields;
int rc;

/%
* Set the advertisement data included in our advertisements:
* o Flags (indicates advertisement type and other general info)
* o Advertising txz power
* o Device mame
*/
memset (&fields, 0, sizeof(fields));

/*
* Advertise two flags:
* o Discoverability in forthcoming advertisement (general)
* o BLE-only (BR/EDR unsupported)
*/
fields.flags = BLE_HS_ADV_F_DISC_GEN |
BLE_HS_ADV_F_BREDR_UNSUP;

fields.name = (uint8_t *)device_name;
fields.name_len = strlen(device_name);
fields.name_is_complete = 1;

rc = ble_gap_adv_set_fields(&fields);
if (rc !'= 0) {

printf("error setting advertisement data; rc=}d\n", rc);
return;

}

/* Begin advertising */

memset (&adv_params, 0, sizeof (adv_params));
adv_params.conn_mode = BLE_GAP_CONN_MODE_UND;
adv_params.disc_mode = BLE_GAP_DISC_MODE_GEN;

#if LOW_POWER_TESET CI_100MS || LOW_POWER_TESET LATENCY_ 100MS
adv_params.itvl_min = BLE_GAP_ADV_ITVL_MS(100);
adv_params.itvl_max = BLE_GAP_ADV_ITVL_MS(100);

#endi f

#if LOW_POWER_TESET_CI_1000MS || LOW_POWER_TESET LATENCY_1000MS
adv_params.itvl_min = BLE_GAP_ADV_ITVL_MS(1000) ;
adv_params.itvl_max = BLE_GAP_ADV_ITVL_MS(1000);

#endif

rc = ble_gap_adv_start(blehr_addr_type, NULL, BLE_HS_FOREVER,
&adv_params, blehr_gap_event, NULL);
if (rc !'= 0) {
printf("error enabling advertisement; rc=/d\n", rc);
return;

ek gL

4.1. NDK App JFEA51H 95



PAN1070 NDK JFE£MEH TH, KA 0.4.0

(£ L)
J**
* Initiates the GAP general discovery procedure.
*/
static void
blecent_scan(void)
{
uint8_t own_addr_type;
struct ble_gap_disc_params disc_params;
int rc;
/* Figure out address to use while advertising (no privacy for now) */
rc = ble_hs_id_infer_auto(0, &own_addr_type);
if (rc !'= 0) {
printf("error determining address type; rc=/d\n", rc);
return;
}
/* Tell the controller to filter duplicates; we don't want to process
* repeated advertisements from the same device.
*/
disc_params.filter_duplicates = O;
J**
* Perform a passive scan. I.e., don't send follow-up scan requests to
* each advertiser.
*/
disc_params.passive = 1;
/* Use defaults for the rest of the parameters. */
disc_params.itvl = 60;
disc_params.window = 50;
disc_params.filter_policy = O;
disc_params.limited = O;
rc = ble_gap_disc(own_addr_type, BLE_HS_FOREVER, &disc_params,
blecent_gap_event, NULL);
if (rc !'= 0) {
printf ("Error initiating GAP discovery procedure; rc=/d\n",
rc);
}
}
TERIEALIRES X I B BUR A 232 ble_hs_cfg.sync_cb.
2.3.3 GATT IRF5#0GM  WTF GATT MRgsHisafe, HATH AT —BtUi:
int gatt_svr_init(void)
{
int rc;
rc = ble_gatts_count_cfg(gatt_svr_svcs);
if (xc !=0) {
return rc;
}
rc = ble_gatts_add_svcs(gatt_svr_svcs);
if (rc != 0) {
return rc;
}
(Foigrsr)
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return O;

ble_gatts_count_cfg 3k Bl GATT config #i#X M #Hl ble_gatts_add_svcs™ “JEM GATT MRS IX P
PREH W ) 3| gatt_svr_sves iXPMEHRL, BT RRATAI gatt_svr_sves HIEHE X GATT J|z
SRR, FRATAT ATEXANE & R GATT k%5

static const struct ble_gatt_svc_def gatt_svr_sves[] = {

{
/* Service: Heart-rate */
.type = BLE_GATT_SVC_TYPE_PRIMARY,
.uuid = BLE_UUID16_DECLARE(GATT_HRS_UUID),
.characteristics = (struct ble_gatt_chr_def[]) { {
/* Characteristic: Heart-rate measurement */
.uuid = BLE_UUID16_DECLARE(GATT_HRS_MEASUREMENT_UUID),/* 7= B & GATT R % */
.access_cb = gatt_svr_chr_access_heart_rate,
.val_handle = &hrs_hrm_handle,
.flags = BLE_GATT_CHR_F_NOTIFY,
AL
/* Characteristic: Body sensor location */
.uuid = BLE_UUID16_DECLARE(GATT_HRS_BODY_SENSOR_LOC_UUID),
.access_cb = gatt_svr_chr_access_heart_rate,
.flags = BLE_GATT_CHR_F_READ,
oA
0, /* No more characteristics in this service */
}, 0}
Do
{
/* Service: Device Information */
.type = BLE_GATT_SVC_TYPE_PRIMARY,
.uuid = BLE_UUID16_DECLARE(GATT_DEVICE_INFO_UUID),
.characteristics = (struct ble_gatt_chr_def[]) { {
/* Characteristic: * Manufacturer name */
.uuid = BLE_UUID16_DECLARE (GATT_MANUFACTURER_NAME_UUID),
.access_cb = gatt_svr_chr_access_device_info,
.flags = BLE_GATT_CHR_F_READ,
} AL
/* Characteristic: Model number string */
.uuid = BLE_UUID16_DECLARE(GATT_MODEL_NUMBER_UUID),
.access_cb = gatt_svr_chr_access_device_info,
.flags = BLE_GATT_CHR_F_READ,
oA
0, /* No more characteristics in this service */
}, 0}
To
{

0, /* No more services */
}’
g

Xt F 0Bkl 55 175 17 gatt_svr_chr_access_heart_rate X/ eK%L, SCHLAAXS & #. AT LAS %
bleprph_enc BIFEH ) gatt_svc_access pR%L,, EXHFYERIEE, 45, BERF, BHERFEFL
TR 7 26N 52 -

static int

gatt_svc_access(uint16_t conn_handle, uintl6_t attr_handle,
struct ble_gatt_access_ctxt *ctxt, void *arg)

{

const ble_uuid_t *uuid;
(Foigkss)
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int rc;

switch (ctxt->op) {
case BLE_GATT_ACCESS_OP_READ_CHR:
if (conn_handle !'= BLE_HS_CONN_HANDLE_NONE) {
MODLOG_DFLT("Characteristic read; conn_handle=Y%d attr_handle=%d\n",
conn_handle, attr_handle);
} else {
MODLOG_DFLT("Characteristic read by NimBLE stack; attr_handle=}d\n",
attr_handle);
}
uuid = ctxt->chr->uuid;
if (attr_handle == gatt_svr_chr_val_handle) {
rc = os_mbuf_append(ctxt->om,
&gatt_svr_chr_val,
sizeof (gatt_svr_chr_val));
return rc == 0 7 0 : BLE_ATT_ERR_INSUFFICIENT_RES;
}

goto unknown;

case BLE_GATT_ACCESS_OP_WRITE_CHR:
if (conn_handle '= BLE_HS_CONN_HANDLE_NONE) {
MODLOG_DFLT("Characteristic write; conn_handle=%d attr_handle=%d",
conn_handle, attr_handle);
} else {
MODLOG_DFLT("Characteristic write by NimBLE stack; attr_handle=/d",
attr_handle);
}
uuid = ctxt->chr->uuid;
if (attr_handle == gatt_svr_chr_val_handle) {
rc = gatt_svr_write(ctxt—>om,

sizeof (gatt_svr_chr_val),

sizeof (gatt_svr_chr_val),

&gatt_svr_chr_val, NULL);
ble_gatts_chr_updated(attr_handle);
MODLOG_DFLT("Notification/Indication scheduled for "

"all subscribed peers.\n");
return rc;
}

goto unknown;

case BLE_GATT_ACCESS_OP_READ_DSC:
if (conn_handle '= BLE_HS_CONN_HANDLE_NONE) {
MODLOG_DFLT("Descriptor read; conn_handle=)d attr_handle=}d\n",
conn_handle, attr_handle);
} else {
MODLOG_DFLT("Descriptor read by NimBLE stack; attr_handle=Yd\n",
attr_handle);
}
uuid = ctxt->dsc->uuid;
if (ble_uuid_cmp(uuid, &gatt_svr_dsc_uuid.u) == 0) {
rc = os_mbuf_append(ctxt->om,
&gatt_svr_dsc_val,
sizeof (gatt_svr_chr_val));
return rc == 0 7?7 0 : BLE_ATT_ERR_INSUFFICIENT_RES;
}

goto unknown;

case BLE_GATT_ACCESS_OP_WRITE_DSC:
goto unknown;

(R migkss)
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default:
goto unknown;

}

unknown:
/* Unknown characteristic/descriptor;
* The NimBLE host should not have called this function;
*/
assert (0);
return BLE_ATT_ERR_UNLIKELY;

FRATAT LAS 35K eR IO R 1) 52 55— 288 A S5 B

2.3.4 GAP JefFARPE M ESCIATRILAIIE, GAP S B AT aT DA ) fl sl e Kok, &A1)
WATPAREA R FEUE T 0 24 BE, BUANiESE, Wik, RO Ser, 7RISR, SRR R aras

SCRFIFHFINR -

#define BLE GAP_EVENT_ CONNECT 0
#define BLE_GAP_EVENT DISCONNECT 1
/* Reserved 2 */
#define BLE_GAP_EVENT_CONN_UPDATE 3
#define BLE GAP_EVENT CONN_UPDATE_REQ 4
#define BLE GAP_EVENT L2CAP_UPDATE_REQ 5
#define BLE GAP_EVENT TERM_FAILURE 6
#define BLE_GAP_EVENT DISC 7
#define BLE_GAP_EVENT DISC_COMPLETE 8
#define BLE_GAP_EVENT ADV_COMPLETE 9
#define BLE GAP_EVENT_ENC_CHANGE 10
#define BLE_GAP_EVENT PASSKEY_ ACTION 11
#define BLE GAP_EVENT NOTIFY_RX 12
#define BLE GAP_EVENT NOTIFY_TX 13
#define BLE_GAP_EVENT SUBSCRIBE 14
#define BLE_GAP_EVENT MTU 15
#define BLE_GAP_EVENT IDENTITY_ RESOLVED 16
#define BLE GAP_EVENT REPEAT PAIRING 17
#define BLE_GAP_EVENT PHY UPDATE_COMPLETE 18
#define BLE GAP_EVENT_EXT DISC 19
#define BLE_GAP_EVENT_PERIODIC_SYNC 20
#define BLE_GAP_EVENT PERIODIC_REPORT 21
#define BLE_GAP_EVENT PERIODIC_SYNC_LOST 22
#define BLE_GAP_EVENT_SCAN_REQ_RCVD 23
#define BLE_GAP_EVENT PERIODIC.TRANSFER 24
#define BLE_GAP_EVENT PATHLOSS_THRESHOLD 25
#define BLE_GAP_EVENT_ TRANSMIT_POWER 26

static int blehr_gap_event(struct ble_gap_event *event, void *arg)
{
switch (event->type) {
case BLE_GAP_EVENT_CONNECT:
/* A new connection was established or a conmnection attempt fatled */
printf ("connection %s; status=/d\n",
event->connect.status == 0 7 "established" : "failed",
event->connect.status) ;

if (event->connect.status != 0) {
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/* Connection failed; resume advertising */
blehr_advertise();
conn_handle = 0;
}
else {
conn_handle = event->connect.conn_handle;
#if LOW_POWER_TESET CI_100MS || LOW_POWER_TESET CI_1000MS || LOW_POWER_TESET LATENCY._
<, 100MS || LOW_POWER_TESET LATENCY_1000MS
LowPower_Test_Timer();
#endif
}

break;

case BLE_GAP_EVENT_DISCONNECT:
printf("disconnect; reason=0x%02x\n", (uint8_t)event->disconnect.reason);
conn_handle = BLE_HS_CONN_HANDLE_NONE; /* reset conn_handle */

/* Connection terminated; resume advertising */
blehr_advertise();
break;

case BLE_GAP_EVENT_ADV_COMPLETE:
printf("adv complete\n");
blehr_advertise();
break;

case BLE_GAP_EVENT_SUBSCRIBE:
printf ("subscribe event; cur_notify=/d\n value handle;
"val_handle=%d\n",
event->subscribe.cur_notify, hrs_hrm_handle) ;

if (event->subscribe.attr_handle == hrs_hrm_handle) {
notify_state = event->subscribe.cur_notify;
blehr_tx_hrate_reset();

} else if (event->subscribe.attr_handle != hrs_hrm_handle) {
notify_state = event->subscribe.cur_notify;
blehr_tx_hrate_stop();

}

break;

case BLE_GAP_EVENT_ MTU:
printf("mtu update event; conn_handle=)d mtu=d\n",
event->mtu.conn_handle,
event->mtu.value) ;

break;

return O;

PATT N EHLH gap SFabBE:

static int blecent_gap_event(struct ble_gap_event *event, void *arg)

{

struct ble_gap_conn_desc desc;
struct ble_hs_adv_fields fields;
int rc;

switch (event->type) {
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(8L E70)
case BLE_GAP_EVENT_DISC:
rc = ble_hs_adv_parse_fields(&fields, event->disc.data,
event->disc.length_data);
if (rc '=0) {
return 0;
}
/* An advertisment report was received during GAP discovery. */
print_adv_fields(&fields);
/* Try to connect to the advertiser if it looks interesting. */
blecent_connect_if_interesting(&event->disc);
return 0O;
case BLE_GAP_EVENT_CONNECT:
/* A new connection was established or a connection attempt failed. */
if (event->connect.status == 0) {
/* Connection successfully established. */
printf ("Connection established ");
rc = ble_gap_conn_find(event->connect.conn_handle, &desc);
assert(rc == 0);
print_conn_desc(&desc) ;
printf ("\n");
/* Remember peer. */
rc = peer_add(event->connect.conn_handle) ;
if (rc !'= 0) {
printf("Failed to add peer; rc=/d\n", rc);
return O;
¥
/* Perform service discovery. */
rc = peer_disc_all(event->connect.conn_handle,
blecent_on_disc_complete, NULL);
if (rc !'= 0) {
printf("Failed to discover services; rc=/d\n", rc);
return 0O;
}
} else {
/* Connection attempt failed; resume scanning. */
printf ("Error: Connection failed; status=/d\n",
event->connect.status);
blecent_scan();
}
return O;
case BLE_GAP_EVENT_DISCONNECT:
/* Connection terminated. */
printf("disconnect; reason=0x7%02x\n", (uint8_t)event->disconnect.reason);
print_conn_desc(&event->disconnect.conn) ;
printf("\n");
/* Forget about peer. */
peer_delete(event->disconnect.conn.conn_handle) ;
/* Resume scanning. */
blecent_scan();
return O;
(N o4ksE)
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case BLE_GAP_EVENT_DISC_COMPLETE:
printf("discovery complete; reason=}d\n",
event->disc_complete.reason) ;
return 0O;

case BLE_GAP_EVENT_ENC_CHANGE:
/* Encryption has been enabled or disabled for this comnection. */
printf("encryption change event; status=/d ",
event->enc_change.status) ;
rc = ble_gap_conn_find(event->enc_change.conn_handle, &desc);

assert(rc == 0);
print_conn_desc(&desc) ;
return 0O;

case BLE_GAP_EVENT_NOTIFY_RX:
/* Peer sent us a notification or indication. */
printf("received %s; conn_handle=)d attr_handle=)d "
"attr_len=%d\n",
event->notify_rx.indication 7

"indication"

"notification",
event->notify_rx.conn_handle,
event->notify_rx.attr_handle,
0S_MBUF_PKTLEN (event->notify_rx.om));

/* Attribute data s contained in event->notify_rz.attr_data. */
return O;

case BLE_GAP_EVENT MTU:
printf ("mtu update event; conn_handle=Yd cid=/d mtu=%d\n",
event->mtu.conn_handle,
event->mtu.channel _id,
event->mtu.value) ;
return O;

case BLE_GAP_EVENT_REPEAT_PAIRING:
/* We already have a bond with the peer, but it is attempting to
* establish a new secure link. This app sacrifices security for
* convenience: just throw away the old bond and accept the new link.

*/

/* Delete the old bond. */

rc = ble_gap_conn_find(event->repeat_pairing.conn_handle, &desc);
assert(rc == 0);

ble_store_util_delete_peer (&desc.peer_id_addr);

/* Return BLE_GAP_REPEAT PAIRING RETRY to indicate that the host should
* continue with the pairing operation.
*/

return BLE_GAP_REPEAT_PAIRING_RETRY;

default:
return 0O;

4.2 NDK Ikt Ak

AL LR LR, NERIREAS R B 7R DA L T e 2 1 R
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4.2.1

1 AERIIFEREA

IRIIFER AN IR R PR -

B | BN NG fig 12V X | B | 12V {8
=K At $h
#
R
STANBIBY M6de = 3, | P00, N PN T
Buck en_ctrl=0, P01, P02, | 1] H
Buck bp_ ctrl=0, BOD/LVR x
Flashldo _bp_en_ ctrl =0, | (", K|
Flashldo Ip en_en_ctrl =0, | {% E &
WFI B 4p I
), PIN
RESET
STANBIBY, Mdde =2, ldo_pwr_ctrl | Bf % | CLK32K,| 18 | LPLDOL/H :
=0, ldol _ pwr ctrl = 0/1, cpu | GPIO (i1 | H fib 4 | Bf | LL_RAM ("] &) ,
pwr ctrl = 0/1, stam0/1 | #5%&+}) , | KM & | PHY_RAM/PHY_REGS
pwr ctrl = 0/1, IL_ram | SLPTMR, (v]3k), SRAMO/1 (W),
pwr ctrl=0/1, phy_ram pwr | WDT, decrypt_ ram (R #E, cpu
_ctrl=0/1, Buck en_ctrl=0, BOD/LVR HORGRHL, &AM R
Buck_bp_ ctrl=0, (k) DAy B A ) LPLDOL/H:
Flashldo_bp_en_ctrl =0, | PIN RE- asnactrl 1 (rcc ) Z1E8%)
Flashldo_Ip_en_en_ctrl =0, | SET GPIOWDTBOD, LVR
WFI
DEEPSleep__mode = 1, fr f | CLK32K, | 18 | LPLDOL/H: HAB%F bk
SLEERol power ctrl = | GPIO, H fih & | B} | LPLDOL/H: WakeupGPIO,
0/1, Buck en_ctrl=0, SLPTMR, | #3:F | 4@ | WDT, Timer0/1/2, (53l
Buck_bp_ ctrl=0, WDT, i, BN i)
Flashldo_bp_en_ ctrl =0/1, | TIMERO/1}2,
Flashldo_lp_en_en_ctrl =1/0, | BOD/LVR
WFI (P 3k)
PIN RE-
SET
SLEEBIecp mode — 0, WEI fif 4 4 | CLK32K,| 18 | AP _LDO [t
% W7, | CPU CLK R
BOD/LVR | % A, | 4
(Ari%) | RCH, h
PIN RE- | XTH, Hsf
SET DPLL & | &
A
fic B ik
AT

4.2.2

2 IR

2.1 (RIPFELE N ERE

2.1.1 Sleep Biz
o HEARFE:
1. FiiE sleep _mode 4 sleep Bz
2. M T
3. &HE flashdp_en 2H 0

4.2. NDK {RIFEIH Sz die
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%% CPU SLEEPDEEP ZH472%% 0; Hitl: 0xE000ED10
TR e, BT IR T8 3V AR

_ WFI();

B YRR :

- WA PR

AL PR, R T
il

. mO JERAEER, A TR risev JEIR R

2.1.2 Deepsleep Bizk, #EARFE:

1.

10.
11.

fiit B sleep_mode 4 deepsleep #iz, AL & & H &I Y power switch, FE rcl _en_ctrl,
xtl_pwr_ctrl, Buck F1 flashldo fFECE BHAEH driver BRiA

2.
Power Switch 5 1 (3ER) #X 2 #= 3
Ipldoh__en 1 1 0
Ipldol__en 1 0 1
Ldo_pwr_ctrl 1 1 1
Ldol_pwr_ ctrl 0 1 1
Peri_pwr_ ctrl(cpu/ll_sram/phy_ sram/sram0/sram{gam =] Ht ) 1 (ram #®] | 1 (ram 7]
fic) fic)
Lpldoh_iso_en 1 (B 0 fm | O 0
i)

WAEE R P GPIO, SLPTMR, WDT, TIMERO/1/2, BOD/LVR (%), PIN RESET.
XFAEL 1, 415 Lpldoh iso_en BN 1, WPASZHF TIMERO/1/2 Wifig:; 404t Lpldoh iso_en
BLER 0, WSZHE TIMERO/1/2 Mefifil PWM 4l (FFZEMLREA TR ) o YT 2 st
X 3, LARML A AT AML I R 4. BOD, LVR Ml TR 25 32K B4l .

XFAEEL 1, Uf Lpldoh iso en FREH 1, AEE PWM #ith; 412K Lpldoh iso en Ft#E M 0,
NS7HE: PWM i (SRR EETRE) . TR 2 8=t 3, PWM a] DA% H

5. Flash dp $&¢E°h 1, B enhance #8X. BCEAER dp, Ml rdp WA

6. H cpu UL EBGTIIEETT S, MRAHIE ram PRAELDKCH, WIAnpRMLEE S, R AT
7.
8
9

Dly_time2 FHEMENIALT REFACE, FHNELEKR

. ¥ CPU SLEEPDEEP Z3f74%4 1; #bhlk: 0xE000ED10
. Flash il #318 H 958 TR

FIRA A, BT T8 3V R AR
_ WFI();

S AL

1.
2.

ik
1.
2.

WREE PR, A Ip F TR I AT T L ) T
HFRAHLY. flag

SCRF mO PR (RIIFEI & 22%) . A SFF risev A

gpio MLREHIP-, 2 /DFEELRRF— SRR 32K e Rl SR BN gpio BB, FE T A4
32K I A (FREE dly2 RYSERPE ) s 2R 32K mbehoC], ML EERE SR B, I 32K i)
B IS Sl TRI A %
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2.1.3 Standby_m1 K&, HEATR:

1. il & sleep_mode 4 standby ml #E=, Bl & % W )E 1Y power switch, Fi & rcl_en_ ctrl,
xtl_pwr_ctrl, Buck #1 flashldo B E @i ] driver ERiA

2.

w1 (EE | &2 | &K 3

iX)
Ipldoh__en 1 1 0
Ipldol__en 1 0 1
Ldo_pwr_ctrl 0 0 0
Ldol_pwr_ ctrl 0 1 1
Peri pwr_ctrl(cpu/ll_sram/phy sram/sram0/sraml ) (7] iQ) 1(nlfEd) | 1(Arfd)
Lpldoh_iso_en 1 1 1

3. MBS E: B GPIO, SLPTMR, WDT, BOD/LVR (), PIN RESET. BOD, LVR Mt
MR 2T E 32K B4,

4. flash WERMA 4 LB, BBOTE dp B0, flash PRRYIHRINERI R, —BEA Sms;
A2 flash (1] 2 2B, AEBUTE dp X, flash B HIALHE,

5. B cpu MU MU INRETT S, BRGTHBIES Y ram fRALDCHY, AIIPRMGEE S, R AT

6. MRAEF K, BERBITIE cou fRAIIAE, FFfrdy LP_FL_CTRL[4]. nIff{HRE Y, (UIHsEE
ArERRK, SHUHERD

7. Dly_ time2 FREARSENALT R EHACE, FIAELEK
8. % CPU SLEEPDEEP 2#£3%% 1; Huhk: 0xE000ED10
9. FpELe, BT KT8 3V [ HAE
10. _WFI();
R bR
L MR , 2L Ip o IR DA SR TR ERH o B 1) P I
2. TEFRAHN. flag
il
L ASCRF mO Al risev i
2. % #: m0 B cpu retention ThEE (MIFHIKE ), A X Ff riscv Y cpu retention ThfE

3. gpio M-, F/DTRELREF—Aoe B 32K IR R . WIRTE T gpio HYHPIT, FHE T A
32K Wi (F5% dly2 RIERSPLE ) s QSR 32K Ifehoci], DM BETE 2R A, Al 32K I
B R S TR)AH %

2.1.4 Standby_mO0 K&z, HEARRE:

. B & sleep_mode 24 standby_mO0 28, ElE rcl_en_ctrl, xtl_pwr_ctrl
. MLERERE : i P00, P01, P02, BOD/LVR (W), PIN RESET.

. Flash dp %& 4 0

. Dly_timel MRETHEIERBECE, WARALEE mO poMemf A A B B U AL a3k
IRz, BEEMEA ]

5. %% CPU SLEEPDEEP 2i77:4%% 1; Hiuhi: 0xE000ED10

6. FELa, FWGHT RT3 3V [FBHAE
7. _WFI();

B :

= W N =
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L MR A Ip e DA S e RO X I A

2. WEHHIN flag

2.2 ZBEHDHIRE

M SDK i fit 7 — LRI A BRI 15 1 BT A BT IR REAE

BIFRAE . 03_MCU\mcu_samples\LP,

2.3 Standby__m1 {AHiML iz

PA standby m1 %3, cpu retention and cpu continue run iz A E A2 BB B meu B3HE.

B B WiEA B E | &iE
(us)
BEASRIR MBI Fe A RIS 2 A58 A IRIR | 236
(1 s 1]

i PP 5 20 W PR 5 I R 5 4 J Bl P IS T 278

Standby M1 re- | continue run, M % rx ready Ff[d] 465 A 8 AEIE LA RE 3)
tention izt B AR B R T DA

TX/RX (max KR B K payload MHTIR], MRIRIEH | 1888 | M KEITE

59B) ARG TR0 A

BT PRERMeRE 2 tx ST /rx SR RETa] 2867

PRBI IS 1]
A5.248ms

12 mA

8 mA

6 mA

4 mA

2mA

0 pA

Azasa
1.88ma 11.63ma 5.248ms 9.86uc 2.1 ma 3.9Tma 236us 0.50uc
average max time charge average max time charge
W RIS ]

2mh 00:00:23
10 mA 282.932

8 mA

6 mA

fed N I\
0 pA g | \V\h

a A278ps
2.63ma 11.63ma 3.743ms 9.85uc 3.70ma 7.59ma 278us 1.03uc

average max time charge

HATIE1T 4 RF ready B[]

average

max time charge
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12 mA
10 mA
8 mA
6 mA
4 mA
2mA
0 pA

A3.012ms

Ad465ps a

WINDOW SELECTION SELECTALL | CLEAR

3.28ma 11.63ma 3.012ms 9.87uc 4.83ma 11.63ma 4655 2.25u1c

average max time charge average max time charge

RF $21i 32Byte ]

12 mA
10 mA
8 mA
6 mA
4 mA

A4.673ms

[
[
|
\
[
|
[
|
|
i
A1.442ms a

2ma E2m
opp —— V] A
WINDOW SELECTION SELECT ALL | CLEAR
2.1 Tma 11.63ma 4.673ms 9.87uc 4.22ma 447 ma 1.442ms 6.09,c

average max time charge average max time charge

4.2.3 3 KIFETEZ S

1.
2.

4.3

4.3.1

R flash iZ177E 4 26 enhance X, #EADFERITTZIRH enhance i,

IR FEER S R ki 2 W54 LPLDOL fil LPLDOH, H# LPLDOL % sram i, HiJE G R
0.4~0.9v (KRWHEL FA 255 ), LPLDOH 4 always on RIFAIEHL, SEHTERE 0.5~1.2v (RAGHE
CHAZESR), WA AMRIREE R IE e E g o REFEEPIA L, % LPLDOL/H
A[RE AR 0/1,

9B 1k LPLDOH FEHL IR BB Hh DA SRR A5 Ol , 34 7 —4> LPLDOH_VREF_TRIM_AON
(LP_LPLDO(23:21]) #Eif, BEALRIIE b Iissl, RERE, [ARcEse st (4
Wi EH 2, LPLDOH HLE 0.7v) JFHA${% LPLDOH % 0.6v 2 ARESE WA, WETIEHEML.

. DeepSleep #XFShix timer0/1/2 AWl DA K PWM FEARIIFE T i tH 75 20K deepsleep {RII#E

IR E R 2, B dp_mode= LP_DEEPSLEEP_MODE2.

Standby M1 cpu retention #izUMalE 5 MEH > & RF MAC Z3ifraeng BE VG, PHY., f#
HLIY) stam, PPN TFRELEHVIM6 10

NDK RAM i I 15 Ol s B bA B AL AR e
L el #75 KEIL i) RAM 1 Flash (1152

P24 i TAZHARZ A BLE AR BAT G R 20N TR THAL B i ] 7 RAM CODE,  fr A2
7+ CODE 25l RAM =50], FrPAEE TARR)SEFR & 25 [ 2 RAM 1 Flash 2[RI T4 R .

T i keil BUHFTH map SCPF
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.bss @x20@07b6c  Section 124 event_manager.o(.bss)

.bss ©x20007be8  Section 268 hci_transport.o(.bss)

.bss ©x20007cec  Section 42 1llhwe_cmn.o(.bss)

.bss ex20007d14  Section 44 mem_manager.o(.bss)

.bss ex20007d48  Section 188 conn_mngr.o(.bss)

channel_statistics ©x2e807d40  Data 148 conn_mngr.o(.bss)

.bss @x20@07df4  Section 56 multi_role_greedy.o(.bss)

g_multi_ctx ex20007df4  Data 56 multi_role_greedy.o(.bss)

.bss @x20007e2c  Section 282 non_conn_mngr.o(.bss)

.bss ex20007ef4  Section 1@ state_mngr.o(.bss)

g_states_arr ex20@07ef4  Data 1@ state_mngr.o(.bss)

.bss ex20007fe@  Section 48 os_wrapper.o(.bss)

HEAP @x20007f30  Section @ startup_panseries.o(HEAP)
| STACK @x20007f38@  Section 2048 Istartup_panseries.o(STACK)

K 3. it STACK &F RAM 5

L1 Wl RAM %5 0]:
M4 STACK 51 RAM i 5 fi 8, AT A STACK (5 W] AFIGE RAM & £ 5 ]

0x20007£30+0x800(2048) = 0x20008730 [ RAM, A RAM #iti-BRIAE 0x20000000 UG, FrA
A1 RAM 5T 0x8730 (34608) F35f) RAM,

1.2 nfuf & Flash %3]

M RAM =Z [ B4R flash 7, 0x20000000 i) Rle fash fo kit

.constdata @xeeelc79b  Section 1 1llhwc_phy_sequences.o(.constdata)
.constdata ox2e0lc79c  Section 1 1lhwc_phy_sequences.o(.constdata)
.conststring 8xPB81c7a8  Section 7 _main.o(.conststring)

| .conststring 2x0001c7a8  Section 34 | gatt_svr.o(.conststring)
.ramfunc 0x20000000 Section @ nimble glue.o(.ramfunc)

__tagsym$$noinline Ox20000001  Number ® nimble_glue.o(.ramfunc)
__tagsym$$noinline 9x20000011  Number @ nimble_glue.o(.ramfunc)
__tagsym$$noinline Ox20800019  Number ® nimble_glue.o(.ramfunc)
.ramfunc 0x20800028 Section @ pan_ble_stack.o(.ramfunc)

K 4: &F flash 7

Wit map SCERF] A HAE 0x1c7a84-0x22(34) = Ox1c7ca(116682) bytes.

4.3.2 2 R THEA Mg 360
2.1 W59 controller AYHE

W55 controller FMEERIAE T controller 1) &, B S FEIR SN ECAE M. M HZM host
FESCERIATAEER , H2 AR SE0T 88 S BOEN R RS BIA—2.

Fe 17T DA JE 35 T JF app_config.h B{ 3 app_config_spark.h [y BT controller Memory Pool
usage print MBI (XM [ % CONFIG_CNTRL_MEM_POOL_PRINT) /% /% iK)Z controller fT 5%
AT o

IEF A FEI I F -
[19:32:53.628] 4f + LL Controller Version:bd5923c

[19:32:53.665] Y8 + BT controller memory pool used: 400 bytes, remain bytes: 8496, total:8896
BT controller memory pool used: 764 bytes, remain bytes: 8132, total:8896

BT controller memory pool used: 3784 bytes, remain bytes: 5112, total:8896

BT controller memory pool used: 4840 bytes, remain bytes: 4056, total:8896

BT controller memory pool used: 5164 bytes, remain bytes: 3732, total:8896

BT controller memory pool used: 6124 bytes, remain bytes: 2772, total:8896

BT controller memory pool used: 8896 bytes, remain bytes: O, total:8896

app started
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TR log WoR IEH 4y B A Y AE R 8896bytes, BT A R AT AT LA 4T HF nimble_glue.c E{
nimble_glue_spark.c $X |4 (%% PAN_BLE_CTLR_BUFFER_ALLOC K H(H{HIEM S 8896.

#define PAN_BLE CTLR_BUFFER_ALLOC (8896)
#define PAN_BLE_CTLR_BUFFER_SIZE (((PAN_BLE_CTLR_BUFFER_ALLOC) + 3)& (~((uint32_
—t)0203))) /*4 bytes aligned*/

static uint32_t mem_buffer [PAN_BLE_CTLR_BUFFER_SIZE/4];
static uint32_t mem_pos;

AT AR HEB O S F AR/ DR, FEANIEALBCE S 4000, R SEPrfiih -

[19:38:01.115] Y¢ « LL Controller Version:bd5923c

[19:38:01.151] Y4 + BT controller memory pool used: 400 bytes, remain bytes: 3600, total:4000
BT controller memory pool used: 764 bytes, remain bytes: 3236, total:4000

BT controller memory pool used: 3784 bytes, remain bytes: 216, total:4000

BT controller allocating 1056 bytes failed

S 73 IE 2R I 2 A 5 W 5 PR AR A B3t T5 R A
AT AT IR B B LRI E(E, AR5 PR S i (E B AT

2.2 App PAMe host fHIHE (W TDZHES SN freertos 1K)

KT R, FA app M host A R freertos HME, FHIVHER /M HLKEL pvPortMalloc,
295 SDK WRLEGHEERIAME I T freertos fHENE?

o app RN pvPortMalloc AYHL Y

o freertos task [tk

o QI freertos EHERITAYEE CEM IR task).

freertos Gl @ g5 EHE

2.3 W7 freertos heap Mk

FATT DA $TIT app_config.h B3 app_config_spark.h H1[{) FreeRTOS Heap Usage Print j%&Ji
(X} f#%: CONFIG_FREERTOS_HEAP_PRINT) W it iEZ controller BT aE S i INTE

freertos heap f{ %% /& FreeRT0SConfig.h ' ff configTOTAL_HEAP_SIZE, F ] W] DA i@ i & ok
configTOTAL_HEAP_SIZE [¥J{H ok s 4 i HEm AN

JE B AT

[19:47:57.875] Y& + total allocated bytes:216,remain:5920
total allocated bytes:304,remain:5832

total allocated bytes:392,remain:5744

total allocated bytes:480,remain:5656

total allocated bytes:536,remain:5600

total allocated bytes:704,remain:5432

total allocated bytes:792,remain:5344

LL Controller Version:bd5923c

[19:47:57.918] Y& + app started

total allocated bytes:848,remain:5288
total allocated bytes:2864,remain:3272
total allocated bytes:2960,remain:3176
total allocated bytes:3232,remain:2904
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total allocated bytes:3328,remain:2808
total allocated bytes:4368,remain:1768
total allocated bytes:4464,remain:1672
total allocated bytes:4520,remain:1616
total allocated bytes:4752,remain:1384
total allocated bytes:4776,remain:1360
total allocated bytes:4808,remain:1328

FATHENRF configTOTAL_HEAP_SIZE ¥ N— MR/, DARCRMZSAIT ZR:

[19:50:28.736] Yf + total allocated bytes:216,remain:2848
total allocated bytes:304,remain:2760

total allocated bytes:392,remain:2672

total allocated bytes:480,remain:2584

total allocated bytes:536,remain:2528

total allocated bytes:704,remain:2360

total allocated bytes:792,remain:2272

LL Controller Version:bd5923c

[19:50:28.778] Y& + app started

total allocated bytes:848,remain:2216
total allocated bytes:2864,remain:200
total allocated bytes:2960,remain:104
pvPortMalloc failed

allocate 272 bytes failed,remain:104

T B RE 2, HEE U2 W T LG S 2 o0 il — 2, A7 SRk oy B AR IS AT A 2 50 .

4.4 NDK Mecu Boot

441 1. BRNd

BootLoader j&—MEF RGN S0, FTAGI S RERZMA T, T k5= MY BootLoader ;248
A PAECERME B, BT i f* BootLoader RS AL XA RGE A IEAARUE. JFEIN_ 75
BLRIE BootLoader fZAER BRI BN HE, AR CEEANZ ndk meu WIFF LT, RreM 4 A THBE T
iR, 3l flash XI%14>, BootLoader i, FHELA eI

4.4.2 2. flash KI5

Area size and range

User flash 28K 0x78000->0x7F000
Backup 220K 0x41000->0x78000
Image 220K 0xA000->0x41000
BootLoader | 40K 0x00000->0xA000

Image MW HFEFAUE, HAT hr_ota TARCHSA/NE 113K, HRAM 24U aT AR 100K,
Backup NFRARIBI &G X, #RITRE R e BN Zattid )5, iz Inage XK.
User Flash DXk, Sy J 76 e i) DXk

PR User Flash {00/ T DA BSIRG BN, 35 MEHERI BootLoader MBI LA RAIIXR, i
122 1 BootLoader FFRZL
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4.4.3 2.1 BootLoader mode

AT AR ECAS W AR F AN %€, ndk [ BootLoader MM HRACASLIL T 3 Fi ota AU, RUZ

bare mode, ota in BootLoader, ota in app

2.1.1 Bare mode

bare mode DA AR 72 HALAE 7, & T AN BRI, sEEREF RN A, i F E A 6E
CONFIG_BARE_IMAGE HJW] 5% % T AR EHE .

e — W s e | e e ne s e wanen e viom e | = = o | s ~
S gl g Loab e i,
[EAR=A - ‘ ul bleprph_hr_spark_ota |~ ﬁ\‘ & & @
2roject L | [] bleprph hr otamap | | ] app_version.c | | ] mainc |_] image map config.h
B 5 FreeRTOS/Kemel - 10"
1 event_groups.c * Copyright (c) 2022 Shanghai Panchip Microelectronics Co.,Ltd.

1 liste
1 queuvec
] stream_buffer.c
] tasks.c
] timers.c
_1 os_setup.c
B L5 FreeRTOS/Port

=f IMAGE_MAP CONFIG_ E
1= IMAGE_MAF CONFIG_ H

1= CONFIG BARE IMAGE 1
1= CONFIG_COTA_IN BOCTLOADER 0

1 port.c
1 heap_4.c
1 oslpc 1= SIZE 512K
B Misc e SIZE 1M
] retargetc P> SIZE_BOOTLOADER
B15 User SIZE_FIXED APP_IMAGE
19 | #de 1= SIZE FIXED USER FLASHE 0x7
L1 main.c o — —
.1 app_version.c 21
= gcanfig 22 []/* bare program which means it can work without bootloader
L] image_map_configh 23 * note image start at 0 address,and user can modify CONFIG_USER_FLASH EXTENDED SIZE size
—— 24  */
SFPEEITE =R 25 []#if (CONFIG_BARE_IMAGE)
1 nimble_syscfg.h 26 ine SIZE IMAGE_HEADER a
_] FreeRTOSConfig.h 27 CONFIG_USER_FLASH _EXTENDED_SIZE (0} /* user can change the valus */

LS host 28 APP_IMAGE_START 0x00000000
29 e RPP_IMAGE SIZE (SIZE_S512K — SIZE FIXED USER_FLASH - CONFIG USER FLASH EXTENDED SIZE)
1 ble_att.c - = — — — - - - - - =
L1 ble_att_clt.c 31 [T]/- ota in bootloader and there are have no backup area. so it can expand image size user can use
1 ' (| an # ommrem it Aeca mer meeemaes BT o oe o

2.1.2 ota in BootLoader

ZEAFIR ota HYLFEFIR R 58 & 7E BootLoader FARFHATIY, XE M flash backup PXIsA] DA BT
R4y flash image Ml user flash XIg.,

i T Re ) 25 R

1. 4% F# BootLoader [T, #2357 B 4 ndk\pan107x_mcu_boot 5{# ndk\panl108x_mcu_boot,
PR BootLoader BURTARIS A LA o

2. By AR FIWECE (1) ffifE CONFIG_OTA_IN_BOOTLOADER, 4IFEfi/R (2) &1L image flash
DA/l user flash ISR/ (optional), 4R 7R

4.4. NDK Mcu Boot 111



PAN1070 NDK JFE£MEH TH, KA 0.4.0

e P il | = = e aw | e e ume v | mC | w o U wc | w
P 82 - 0] Y5 blepron hrsparkota [ 45| b & &
Praject A [ bleprph_hr_ota.map | | ] appversionc ] mainc | image_map_config.h
£155 FreeRTOS/Kernel = L
[ event_groups.c 7 [l#:fndef IMAGE_MAP CONFIG_H
_] list.c e ne IMAGE MAF CONFIG__H
a 9
queuec 10 ||#define CONFIG BARE IMRGE
[ stream _buffer.c 11 [|#define CONFIG_OTA_IN_BOGTLOADER
[ tasks.c 12
] timers.c 13
[ os_sen b
ossetup.c 15 | $define SIZE_512K
=5 FreeRTOS/Port 16 SIZE 1M
1] portc > 17 SIZE_BOOTLOADER
D) heap_c 18 SIZE_FIXED_RPP_IMAGE
19 | #define SIZE_FIXED USER FLASH
] oslpe — — —
20
B Mise 21
L] retarget.c 22 []/* bare program which means it can work without bootloader
o 5 User 23 * note image start at 0 address,and user can modify CONFIG _USER FLASH EXTENDED SIZE size
a B [/
main.c 1 25 []4if (CONFIG_BARE IMAGE)
] app_version.c 26
= _config 27
L] image map_configh 28
29 zE)
3PP_config_sparkh s
L] nimble_sysefg.h 31
] FreeRTOSConfig.h 32
B+ host B |
_] ble att 34 (CONFIG_OTA IN_BOOTLOADER)
s-ate 35 SIZE IMAGE HERDER 512
] ble_att_clt.c 36 CONFIG_IMAGE EXTENDED SIZE c,z o
[ ble_att_cmd.c 37, CONFIG USER_FLASH EXTENDED SIZE (1
_] ble_att_svr.c 38 APP_IMAGE START Ox00CUO0OAOO0
B ble eddyst 33 ne APP_IMAGE SIZE (EIZE FIXED_APP_IMAGE + CONFIG_IMAGE_EXTENDED SIZE)
G y
©_eadystane.c 40 [J$:f (APP_IMAGE SIZE + CONFIG USER FLASH | EXTENDED_SIZE + SIZE BOOTLOADER > SIZE S12K) /* todo author:chao *
[ ble_gap.c a1 config ota in bootloader flash map over
[ ble_gatte.c 42 | $endif
[ ble_gatts.c
441/ ota in bootloader and there are have a backup arca.
1 ble aatts lcl.c e ! o

TR
CONFIG_IMAGE_EXTENDED_SIZE #/l CONFIG_USER_FLASH_EXTENDED_SIZE 4" f#& Image fil User flash [Xi,
MRS, R EBCE P ARSI R E 225K

image_size = SIZE_FIXED_APP_IMAGE + CONFIG_IMAGE_EXTENDED_SIZE
image_size = 220 + 120 = 340 octets

user_flash size = SIZE_FIXED_USER_FLASH + CONFIG_USER_FLASH_EXTENDED_SIZE
user_flash_size = 28 + 100 = 128 octets

2.1.2.1 RN THEIN J5 ik
1. USB dfu BiX: 107 A3 HE, 108 B ##k
2. UART dfu B&X: 107 A1 108 )5 B3+
3. PRF OTA BiX: f§3%+

2.1.3 ota in APP

2RiN OTA T nfE 27E APP 2, FHELT ota in BootLoader il FF3E 3% smp I F T+, [
IR ME AT H T image flash size <= 220K LM,

i % RE R 22 B

1. 481%F N2k BootLoader TR/, &7V B N ndk\pan107x_mcu_boot {# ndk\pan108x_mcu_boot,
FEEARAS BootLoader BT IR b iliA .

2. BN HARFECE (1) #%1- CONFIG_OTA_IN_BOOTLOADER f/I CONFIG_BARE_IMAGE, IR &l
A~ (2) 158K user flash Xk /N (optional ), 47K E =

112 Chapter 4. JFRARH



PAN1070 NDK JFE£MEH T, %A 0.4.0

[EAN - B8 | bleproh hespark ota o] 4| B @ D @

olect +a [ blepreh_hr_otamap | ] app_versionc | ] maine ] image map_config.n
=15 FreeRTOS/Kemel 5 TH IMAGE MAP_CONFIG_H
L] event_groups.c 8 IMAGE_MAF_CONFIG__H
1 liste 9
=B 10 CONFIG_BARE_IMAGE
queue.c 11 CCNFIG OTA IN BOOTLOADER
L] stream_buffer.c 12] - T -
1] tasks.c il
] timers.c a2
=1 osset 1s SIZE_512K
B L ossetup.c 16 51ZE_1M
=5 FreeRTOS/Port [ 17 SIZE_BODTLOADER
] porte 18 SIZE_FIXED APP_IMAGE
J hEapJ“C 19 SIZE_FIXED USER_FLASH
s 20
os Ip.c T
S Misc 22 [/* bare program
L] retarget.c 23 * note image
25 User 24
. 25 []#1f (CONFIG BARE IMAGE)
2] main.c e R
1 app_version.c 27
=i config 28
] image map_config.h 28
. 30
L] app_config_sparkh ol
L] nimble_syscfg.h 3z
L] FresRTOSConfig.h 33 |
=5 host e
35
'] bleattc Se
] ble_att_cltc 37
] ble_att_cmd.c 38
] ble_att svr.c 39
40
"] ble_eddystone.c o =
1] ble_gap.c 4z
] ble_gattc.c 43 |
] ble_gatts.c B!
45
L] ble_gatts_Icl.c e |
] ble_hsc 47
] ble_hs_adv.c 48 SIZE IMAGE HEADER
J ble_hs_atomic.c 48 | CONFIG USER FLASH E * user can change the wvalue * ]
@B bie kot 50 APP_IMAGE START 0x00
y e_hs_cig.c 51 APP IMAGE SIZE (s XED APP IMAGE - CONFIG USER FLASH EXTENDED SIZE)
- | R 3 - - - - - - - -

VEEE: HHMESR AT AT PAGE T CONFIG_USER_FLASH_EXTENDED SIZE K user flash XI5, 15X FEM
e Image XIS ARMFIH T .

2.1.2.1 ZFTHEM DTk W smp A, TENHESCR:, #E 2% “bleprph_hr_ota‘ ) demo

4.4.4 3 BootLoader F| 4L FERIGEIE

BootLoader JJaIIIME, XEFFREMES, RIEHKIK trigger [F5194/E. XILRATHIS N QT 4tk
FRIA R E S AR RIAR S, AU TR ndk\pan107x_mcu_boot E{# ndk\pan108x_mcu_boot.

signal:

bool sig_key_push_down(void) ;

bool sig_special_ram_value_detected(void);
bool sig_ota_start_received(void) ;

bool sig_back_up_is_completed_image (void) ;

slots:

void on_usb_dfu_enter (void);
void on_prf_ota_enter(void) ;
void on_uart_dfu_enter(void);
void on_image_load_enter (void) ;

PEHEAS S HIRY

typedef void (slot_handler_t) (void);
typedef void (signal_handler_t) (void);

void connect(uint8_t priority, signal_handler_t signal, slot_handler_t slot);

ORI P

/* when checking backup image is valid, the on_image_load_enter function will be handled */
ss_connect (0, sig_back_up_is_completed_image, on_image_load_enter) ;

(R oigksr)
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#if BOOT_FROM_UART

/* when detecting keyl down, the on_uart_dfu_enter function will be handled */
ss_connect (1, sig_keyl_push_down, on_uart_dfu_enter);

#endif

#1f BOOT_FROM_USB

/* when dectecting key2 down, the on_usb_dfu_enter function will be handled */
ss_connect (2, sig_key2_push_down, on_usb_dfu_enter) ;

#endi f

#if BOOT_FROM_PRF_OTA

/* when receive a ota start packet, the on_prf_ota_enter function will be handled */
ss_connect (3, sig_ota_start_received, on_prf_ota_enter);

#endif

/* handle all of events related signal fuctionx/
ss_events_handle();

/* recovery gpio status that you used to trigger signal */
sig_hardware_recovery() ;

FERI R 7 M ey, X LTl A RS R ARSI T X AR, Z I ABMSES, RN
RAEMHR L, PINEHROELEA 7B, RERERAEE T, AR5 5 th st 2T
T

3.1 USB dfu Bz
void on_usb_dfu_enter(void);

HEA dfu )5, 107 HEFfERIEA ROM 5,108 FEH L

3.2 UART dfu ki

void on_uart_dfu_enter (void);

A dfu id)5, 2R xmodem WIS OTA FH4¢

3.3 PRF OTA Bis

void on_prf_ota_enter(void);

3.4 Backup dfu gizX

Kl backup IR SE RN, B R RS2 image

4.4.5 4. vart TPk

THR TS TR, BRIA keil Jiit, #£ TREM RS H 5% Images T 2% H 84 i ndk_app.
signed.bin. fifi fliZTIREME RGE %% T python il python [YJE S numpy. U1IR REE 444
python, iHHAT NI 4%E numpy

python -m pip install numpy
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» workspace » Zephyr » nimble » pan107x_samples » bluetooth »

-~

bleprph_hr » keil

= EMHE =8 Fo

Images 2023/12/4 19:05 ITi=

Listings 2023/12/15 9:34 =

Objects 2024/3/29 16:27 =
| ] bleprph_hr.uvguixxuchao 2024/3/29 16:27 XUCHAO 2% 181 KB
@] bleprph_hruvoptx 2024/3/29 16:27 UVOPTX {4 50 KB
B bleprph_hr.uvprajx 202473729 16:27 H&ision5 Project 38 KB
|j EventRecorderStub.scvd 2023/11/30 17:20 SCVD 3 1KB
|j JLinkLog.txt 2024/3/29 11:27 AT 346 KB
::_-l JLinkSettings.ini 2024/3/19 18:28 EESE 1KB
Q:l JLinkSettings.JLinkScript 2023/12/18 16:19 JLINKSCRIPT 3Zi& 6 KB
postbat 2023/12/4 19:04 Windows HGHER... 1KB
@2 project.sct 202473729 15:20 Windows Script ... 1KB

4.1 B MFFIEA vart FHRIA

1. fififg vart dfu ZhfE, i+ BOOT_FROM_UART ZZiEfT{IifE

2. 45 vart dfu JEARY signal pREL, FHRHESAMES:, MR T IHH0MRE BootLoader B4 HE,
PORTREE S AT PAMB L signal %L, ERIAITR

#if BOOT_FROM_UART

/* when detecting keyl down, the on_uart_dfu_enter function will be handled */
ss_connect (1, sig_keyl_push_down, on_uart_dfu_enter);

#endif

/* user can implement a custom signal fucntion */
bool sig_keyl_push_down(void)
{
GPIO_SetMode (P2, BITO, GPIO_MODE_INPUT);
GPI0_EnablePullupPath(P2, BITO);

for (uintl6_t i = 0; i < 1000; i++) {
if (P20 == 1) {
return false;
}
}
return true;

}

3. F#i BootLoader FIN HALT, WHERFFHEALE OTA_in_Bootloader [

4.2 Hfiinifd
1. &% boot, FE boot_ config.c B E:

#define BOOT FROM_UART 1

2. YMHi LA ANZ peripheral hr (T, FEM vart FHEBIFFEMN T, AT ble_central

3. i TE SecureCRT #47F-2%

4, FTHITH SecureCRT JEFRAAH A, H LR 921600

5. Bk F P20 # GND, EfitiF, &FLH SecureCRT | log 3THI, —HE i CCCCCCCCCC
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- Chip Flash uID D 425031563233391711420F37 5603ABTE

- Chip Flash size 1 512 KB

LL Spark controller version:d7cdbfa

app started

APP version: 0.0.0
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCCCOCCCCCCCCCCCCCCCCCOCCCoCace
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOCCCCCoCcoccccccccccccccccccc

& 5: PAN1070 UART DFU 3t A F+gA5s

6. £ T.H SecureCRT [)” f&fi” FHERE” %&ik Xmodem(N)”, EFERFAL TAEM M, T image
%42 ndk_app.signed.bin, SCHHIGE

- Chip Flash uID D 425031563233391711420F375603AB7E
- Chip Flash size : 512 KB
LL spark controller version:d7cd4bfa
app started
APP version: 0.0.0
CCCCCcCccoCccocooocco oo oo oo oo oo oo o oo oo oo C oo C O CCCCCCCC OO oo C oo o
CCCCCCCCCC oo oo CCoC oo cooCo
Fros xmodem 55y, 2 OCLril+C Eiif.
44% 53 KB 4 KB/s 00:00:16 ETA 0 Errors

K 6: PAN1070 UART DFU {453

7. k¥ GND, B4, EFEHRM log, CEFTHIHGHRT log;

4.4.6 5 USB dfu J-9ithw

THR TS TR, BRIA keil JimtsE, & TREM RS H & Images 2% H 34 i ndk_app.
signed.bin. fifi flZTIREMKEE R %% T python il python [ S numpy. Q1R REE 444
python, iHHAT T2 4%E numpy

python -m pip install numpy

» workspace » Zephyr » nimble » pan107x _samples » bluetooth » bleprph_hr » keil

e

= B HRE -] T

Images 2023/12/4 19:05 e

Listings 2023/12/15 9:34 I

Objects 202473729 16:27 =
| ] bleprph_hr.uvguixxuchao 2024/3/29 16:27 XUCHAO i 181 KB
0] bleprph_hr.uvoptx 2024/3/29 16:27 UVOPTX 324 50 KB
B bleprph_hr.uvprajx 202473729 16:27 BEisian5 Project 38 KB
|j EventRecorderStub.sovd 202311730 17:20 SCVD 3T 1 KB
|j JLinkLog.txt 2024/3/29 11:27 AT 346 KB
L] JLinkSettings.ini 2024/3/19 18:28 ESoE 1KB
Q:l JLinkSettings.LinkScript 2023/12/18 16:19 JLINKSCRIPT Zi% 6 KB
post.bat 2023/12/4 19:04 Windows HEZHE... 1 KB
@8 project.sct 2024/3/29 15:20 Windows Script ... 1 KB

5.1 KMIJEHEA usb THIELX

1. {¥ifE usb dfu ThfE, @i+ BOOT_FROM_USB Zib47{#ikE
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2. 45 vart dfu JEARY signal AL, FHRHESHRER, MR T IHHRE BootLoader CL4HE, H
PORTREE S AT LAMB L signal %L, BERIATR

#if BOOT_FROM_USB

/* when dectecting key2 down, the on_usb_dfu_enter function will be handled */
ss_connect (2, sig_key2_push_down, on_usb_dfu_enter);

#endif

/* user can implement a custom signal fucntion */
bool sig_key2_push_down(void)
{

GPIO_SetMode (P2, BIT1, GPIO_MODE_INPUT);
GPIO_EnablePullupPath(P2, BIT1);

for (uint16_t i = 0; i < 1000; i++) {
if (P21 == 1) {
return false;
}
}
return true;

}

3. F# BootLoader f1 AT, WHERTEZEE OTA_in_ Bootloader ffHi=;

5.2 PR
1. 3% boot, FE boot_ config.c H il &

#define BOOT_FROM_USB 1

2, MP TAEL AN/ peripheral hr f TH2, FEMH USB A EIFEM THE, LN ble_central
3. fiif] SDK 1) 05_TOOLS By THAE T.H pan107xToolBox V0.0.00x #47F+4%

4, ¥THF TH panl07xToolBox V0.0.00x, &£ B/R” > DFU”, ##i%# USB [

5. fidR I P21 # GND, Zits, &A LH panl07xToolBox V0.0.00x 5] USB [

) pan107xToolBox V0.0.003 - m} ®
hrat 5

HERE

S USB ¥4 | R R &) Panchip USB DFU(c35569-0-0000) -

EERE
BFEEK | 512K (Flash: 508K) | HERE 8RB IEF
itk Fb CRC HiE IR

RERRF
hikRIEF

o

K 7: PAN1070 USB DFU HJ] usb 0
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6. T THBEFIREAMELEE” A" > B, EHEASTIR TN, (T image Hi2

Fmdk_app.signed.bin, ¥EREHHETTEM 0x41000 F-4h
7. By mELrZ G, R FFRTE RIW]

741 pan107xToclBox V0.0.003 — m} ®
i BT B
BEEE
W5H USBRE | dFff R &) Panchip USB DFU(c35569-0-0000) v
BFEE
BEREA] 512K (Flash: 508K) | iEH2820 K12 B E LR A %S

iyt il CRC iked R
1 0x041000 = O0x01E1CO  0xF199656C D-... R

WF23E

@ FEA A 7

== 2 - Hhk: 05041000 - K]+ 0:01E1CO
= FiTh! (4475, 3.051s)

=> RIN! (4475, 5.051s)

5. %

=> ¥ F: ht: 0x041000 - v 0:01E1CO
= FiH1! (39835, 0.034s)

=> fiTh! (3.983s,0.0345)

6.EF

=» [RIN! (0.001s,9.0355)

7. KA

L

-

/& 8: PAN1070 USB DFU FH&iizh

8. #is GND £, R{idisr, AEH N log, CEITHTHEHITET log

45 NDK f5 VLS (FAQs)

TBD
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Chapter 5

i i

5.1 HymRER

5.11 L Bk RG]
WSS R IR AR LAY PAN10Tx 8iFS4 BBt poBise, pesriieansk 1-1. % 1-2 for.

J-Flash EE | PAN107x 7S B
VTref 3.3V | <—> | VBAT

GND <—> | GND

SWDIO <—> | P01

SWDCLK | <—> | P00

PAN-LINK2.0 | #&#& | PAN107x £k B8R
VDD <> | VBAT

GND <—> | GND
A2 <—> | RST

A3 <—> | P01

A4 <—> | P00

MR TFEREPLE N, WA TATAMNE#S 1 PAN107x S Frpest s g 1-3. % 1-4 FiR.

J-Flash &z PAN107x #&i A

VTref 3.3V | <— VCC_RF

GND <—> | GND ({: LQFP64:GND QFN48:49 Jil (ePAD) QFN32:33 Jil (cPAD))
SWDIO <— PO1

SWDCLK <— P00

PAN-LINK2.0 | iZ#E PAN107x #&i%

VDD <— VCC_RF

GND <—> | GND ({: LQFP64:GND QFN48:49 Jil (ePAD) QFN32:33 Jil (cPAD))
A2 <— RST

A3 <— P01

A4 <— P00

5.1.2 2. qyrpak T.H

Hlite PAN-LINK2.0 £25 PAN107x o5 B 785 T.H.
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-

2.1. BEfRAESRS

T4 PAN-LINK2.0 i3k MiniUSB £k i##:%] PC HLfiK .

PAN-LINK IC Programmer V2.0 <HighSpeed>

KEYIC/

A
USB

A 1: | 2-1-1 PAN-LINK2.0 %g5%48

K 2: K 2-1-2 MiniUSB j##:4

402 PAN-LINK2.0 [EAFREFPA SR PAN1OT Ot 1085k, TR R B s 882
ol $ R B SCR T ¥R 0B PAN-LINK2.0 [ {7

2.1.1.PAN1O7x 5Bt ¥ PAN-LINK2.0 82001 VCC 5 VIO @i Bk g4 .
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PAN-LINK2.0 O | &8 PAN107x £ BBl
VDD <—> | VDD
GND <—> | GND
Al <—> | RST
A3 <—> | P01
A4 <—> | P00
2.2, T.H Y
{~ pan107x download tool V X.X.XXX - [m] x
W ORE &S D
THIRSRS
BEX TR ~
THERRS
v [PANT07X Project]
v @ TEEFES (CRC: 0x00000000)
i EEEE
O FEEmsSmss
O shsesHeTs
B FEE PAN-LINK S FEETE
> O£
O T# we O F#E=7=48 O TEmEER
BACLINE 551 Thi  BgsamEi
HEHE [0 ~| | wisAR RN THAEE T HHL ac
B mgmn || =mHRS® BEAE
0%
PAN-LINK PEEF T (V2. 1000 1070) 428870 [ 147 m4]

Bl 30 &1 2-2-1 RS TR 5 R

Wb 2-2-1 FrR ek THS .

L AN AR P O E 0 SO P B B AR 7 S B R AR P I g .
« JE e R R T P A B R T BB SR A B 5

« AR R i AT B

2
3
4. PRGN, BUEHEEGA T 83 PAN-LINK J5 R #2007t
)

- R NI T EAF LS A

2.3. AR MWISCH

IR TR B> A W) SR s B el i FL, FTITA AR I SO
PAN-LINK2.0 #EF SR IA . DAL TH A TR0 (8 ) Ud AR AE A B SCR A ik o

5.2 PAN107x Toolbox 1. H. i

PAN107x Toolbox 42 Shanghai Panchip Microelectronics Co.,Ltd. 25 PAN1070 SDK #2kfH & T HEE

&, HAt&mTo6e:

5.2. PAN107x Toolbox T . HHi
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o UEATHRIEARY RE M3
o Z¥pWiH DFU [T+
o PAN107x it F 5| BEE X

A
& EEEETE F1

&, B PAN-LINK BEi42EE

[ el o Ctrl+Al+V
0 =7 Ctrl+Alt+A

P 4: 8] 2-3-1 AR SOk

o i PANTO7x St i 24 Hi SRR 5 0 O R
T exe P TH.
WAET A A exe AT INFTSCHES
JABHI TR A XS B o
TEHCC IR T H

AR A—A SO, LY exe AT PAATRRE PP 5 SRR ST A Y SO«

JE Bl TR R .

5.2.1

Yy ReS hi P

5.2.2 1. RF Mk

LTl i1

=i Ctrl+Alt+C
English Ctrl+Alt+E

;¥ RF G Ctrl+Alt+R

§- DFU Ctrl+Alt+D

& T|HE Ctrl+Alt+P

Tl RF{EEXEE Crl+Alt+]

K 5 WoR U e S

R BN EE, Bld PAN107x 0 H RF MR CF, 8t e C@ i nr A PAN107x 0 B ag % 5. Bl

Pt £y AR T H S FF USB i {5 7 AT PANTOTx i i it Selodko . kbR at&ohte.

L1. RF 5 i

L2, BRAERE 5 ik

L N THEBEB->RE WA Demo F)¥, SRS F&AFE RF i Demo F2/FEMF, ARG HEE

2. il USB &8 11 %8455 PAN107x o )3 4k 58 11 5 Bl ] DA T3 TR0

PAN107x ith Fro

3. #TH PAN107xToolBox T2 RF AP
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SRR USB &

0% COM3 #USB-Enhanced-SERIAL CH. ~

5| 115200

v

#iliiy NONE
#hig 8
21k 1

> TFEO
£5 0 B pEm

% [ 2402 MHz

#iE4 | 37 Bries

‘$i74  PRBS9
FEv: | IMPHY

ThE [0 dBm

walon  p-man
R —
O #&XEE#H

> FER,
AT T

Wi S

NtERES

Bl 6: RE L5 i

4. Pk USB S esf (05 DFTITEERE, Vet R, RIDRT DASEA 70 3o
RGBT, ATPARG PR S B> A5 B SCRY .

5.2.3 2. BT

b, wIpAdEsd USB SCBL[E M 14K .

2.1, w2 i

2.2, BAHENDi ik

—_

= W N

- SEE AR SRR AT USB RIS . IR HEA bootloader USB Jl A .
. TFF PAN107xToolBox T.Ef# DFU %,

CEBEIRINE AR, AR R .

- WRINERRR USB Sefe A LA T THR 4

5. mili “F IHIATEY WIS BEAT EORARIEA T RO BT

PR, ATRASE > A W SR .

524 3. B SRR

SN IhRE, T e A e B R | IS RE
BEREMIE, S BCARE, J7 SRR 5

3.1 5] R E 5 v

3.2, BAHENDi ik

1. 4T9F PAN107xToolBox T.H.[¥)5 | b I & FL 1 .

AT LART PAN1O7x i 24508 15 | AT

5.2. PAN107x Toolbox 1. H%i
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BEEE
A USB RE ~
REEE
BERA/] 512K (Flash: S08K) | {56 A1 B R LR A 362
Hrht Fob CRC gl FER
REEE
HlR7 12

0%
sk
PAN1070 UALA (QFN32) ~ | § Po BLSEE % =
» I oz
ADC £ 2z =
2 seal #iE Z =
— E=t WE &I it =z 1
§ P0.0 S Z 5
& Po ~ PO z =
® P00 23 O BEHFH = = =
Pl - .
v POl o= °l
P2 [MPo1 24 [0 BEHTH S&8HE  EEEE
PWM ~ P02 g:mémmmm
SPI0 Oro2 25 10O AME#H=H
SPI1 ~ P03 =
 SWD [Oro3 26 L0 BEHFH VEWL
TIMER2 v P04
S [ro4 27 10 BEHTH VBAT
UARTO v P05
A UARTI Oros 23 1o BEH=H
USB ~ P06
XTL Oros 30 10 EA#HFHIA
~ P07 )
Ore7 3 10 BEHFH
= =
% g & 2 8 - s =
S EEEE RS
= 1=
z >
a =508 =
o= =
Z % = = 5
Z 8
g 4
< > &, = Ei 1S =] 2 ¢4

B 8: Gl I ACE A
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2. PSR TS.

3. AT PAE I e R 2 A R S RE SR I RE, AP AR R R Y D RE SRR TC BT | e T

4. AT DAELREAE A A A TR 7R Rade 0 200 5 | BT DT E

5. PEFESEA, WPA i PDE S EAR, WA R E R & pdf SOk,
PGB, ATA SR> AR R SRy .

5.2.5 4.RF fg'5R4

(A BEIRE, Hofy PAN107x Gt 5 RE (55 REEFE, nPAEE PAN107x SREE S HTEREE 1@ A 15

SR I TR

4.1. RF {55 R 450 m

N 5S35 (dbm) - FATRSE (dbm) #ORE

7 1

[

EHRFE | 115200
#lE{u |[NONE
#HiiEl |8
Bt 1
mEIE e LBz
= = 46 FERERR
50 50 FERE MHz)

47

0 10 01 0 5|34 #0002 COM3 #USB-Enh:

~

52 [2402 v]- [2480

60 59 FiREAHENE

60 60 60 60 [Default

g
2
% i = & = 86 TrRIAHRARE
i =70 o |30

7 ERESBETERSE @om)

[-110 ~]-[20

g
#ERR

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

T - - T - e T T - - - T - - e = T - - T - T - - =
e > R E

be

Kl 9: RF i B

4.2. BRI 54

L FEWE NN Y. RE (55 RER T3] PAN107x 385

2. ffiH] USB &% 1 ekt PAN1O7x 88 e A -5 F i ol DAEA T TR B2

3. FTFF PAN107xToolBox T.HH) RF {F'5RMEH .

4. % USB B 11 Beay iy ep DT RE, SRR BRI A R G S 5R E, ARJG MG .
TEARE I, AT DA RSB B> A5 W SO .

5.2. PAN107x Toolbox 1. H%i
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Chapter 6

kT H

6.1 PAN107x Toolbox T.H.Zi

PAN107x Toolbox ‘& Shanghai Panchip Microelectronics Co.,Ltd. & PAN1080 SDK 2 fitftH & T H4E
&, HAEt ST En6e:
o BEATTRIEARY RE i
o B PANLOT S8 R A6 24 BT PRI 75 508 B 5 SR
o PAN107x {5 5| LK)
o CFFEARITH DFU [T+
AR exe FEFPRY T H .
ZART A B —A~ exe AIPET SCH
JE BN TR XN o
SRR TR
GART RSO, BUHIY exe W HATRRE P 57 AR SCI I NI PRSI
ISR EL S

6.1.1 1 RF ik

SEHELIhRE, WA PANLO7x G RE PR ¢, @ A @ iR er DA PANTOTGE ROt Heliolk
WH. RBBRIEIIRE .
Bt & SURTI H 2 # USB @845 7 AR PANLO7x o0 H A% . slioliofudc. BRIk HH5ThEE.

L1 RF PS¢ i
IS SR AR s> RE B, U3 RE L5 .

1.2 BRAEE 5 4

L. i} SDK i) RF SHAilfE->PAN107x RF BARE zip #2)7FfF, F#E) PAN107x 8.

2. ffiF] USB #8811 %451 PAN1O7x G858 J il i 5 0 55 W i vl DASEA T3 TR B, - Fae MR 3 o 4 44
RG34

3. e USB Herp 1 B iy s AT IR, Xt AR, Bl DAREA T
PRABBEIIUART, AT ARG S B AY WW-> A7 B SOR
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BOEE USE 2% MR MLRRER

BHS COM6 #5ilicon Labs CP210x USB to

| 115200 ~]
kil NONE ~
#rigf 8 ™
Bl 1 >

» RO

B4 Hir R
4% | 2402 MHz ~]
ThEE [-10 dBm ~]

O &aTEERS

va

- TR
BRI

K 1 RE ISt

6.1.2 2 DFU %y

SR ois-> DFU, Y43 DFU A .
X F§ bootloader B[] DFU &7 F+4
TEANGE BT, AT DA ARSI ) FE8-> A SoRy.

6.1.3 3 IS i

I S AR SR> ST, DR B 5 B

BEHLIhRE, T R A R B S g P RE . AT AXE PAN1O7x 455 8508 Hr iy 5 | BT
PEREMIL, S BCARE, J7 SRR 5

L PR A S

2. W] DA RERE SR e I A N BES RR NBE A A R S s X . S BE SRR BC LS | HH e

3. WA AR ATy R AR B R A5 I D RE -

4 BEFESERL, PTPAESE SR> S g DI ELAE S, U A i B A pdf SR
RN, T RARL R Pr SR By R -> A HE W SCRY -

6.14 4 RF {55 RAeF

2.1 RF {55 RAES Wi

WA R R-> RE 555R4E, T3] RF (55 RS M.

2.2 BN D5 ik

1. i SDK #y RF Ml f->PAN107x RSSI VIEWER i Flfk.zip F27 [ ¢F, T3 PAN107x
YR
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HEEE
HHE USBBF =
BEFEE
TEEAN/ 512K (Flash: 508K) | 5 A8 F R Rn A 4R
Hiht Fb CRC Bz I F
1 0x000000  0x001784  0x634A7478 D-testi1075f qe test xtl dis intemal cap hex FEEE
2 0x001800 0x054134  0xOCFSDO... D-\test\107x'zImageMerged bin
Lill5 54
0%
e o
Kl 2: DFU St
| PANLOTO UALA (QFN32) | ¢ Po R SEE £ =
ADC 4 ¥ =z é
12C0 ﬁ‘l s ;I
& ro - ) z Z
. Weo0 23 10 BEHZHARLN 52 &
POl ZE g
P2 m P01l 24 IO BESTHARLIM 528 :EEEE
PWM ~ P02 gzmémmmm
SPIO [Oro2 25 rvo BEEH=SHAHLIIM
SPI1 ~ P03
v SWD [dro3 26 ro BEHFHARLDEM VEWL
v P04 s
TIMERZ [ro4 27 1o BEHZHAHLIIN VEBAT |
UARTO « POs |
A UARTI [pos 28 LO AEIMEFAFLIIM |
USE ~ P06 !
XTL Oro6 30 rvo BEHFHA LM |4 5 |
~ P07 » !
[Oro7 3 vo BAHEHAHDS |
i
I
s |E-
HHH HE
= (%]
=
e Z S
z -
=N el (I3 H T m
B 30 5] H A
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I N {55385 (dbm)

20 4]z |4 1 4
28
3t g9
35 35
_s0 =
afy
44
50
54 = 54
= —g0 4
£ -60
g 82
o 71
{i
76
a0 4
~1004d
S 25 ECEZ 2 2SS LI R T @AM e T e e 3D B he D3 B B &
F I I T T TITTITTTTITTTIFTTITFTIIZTIITEIIIEETIEETEEE
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
P
FEeiliiE (MHz)
l'l‘:!

Kl 4: RE ISt

2Jifjoejrjoy7|7)z|®

203

#AME |COM3 #USB-Enh:
FEHE | 115200

Hrls fi [NONE v
#iEfs |8

b6z |1

LLESGEE N

HERERE
FEBE 0
2402 |- | 2480

RiREFHEE

Default
BTRIAAEEE
[30 ~
BRESEEEEEE (dbm)
[-110 ~]-[20 v]
L

BEER |

nfEExRE

2. 1] USB $etp N385 PANLOTx G il &5 1 -5 F I n] AREA T IR 3, -4 BRI 4] 44 7

T RS | LR

3. E$E USB Ferp B8 eh DITITIERE, BERR BRI B TR, AR5 Ml g

FEANBEE T RARGE RS H0-> A B SO
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Chapter 7

G SO

)

PAN1070 SoC #H iy HAth k4 2%
« PAN107x BQB Test Report
o PANI1070 ZhEM 445

131
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Chapter 8
T H &

8.1 PAN1070 NDK v0.4.0

PAN1070 Nimble DK v0.4.0 (2024-04-03) &\ A ff:

81.1 1. SDK
nimble

o ffk Keil TEGHFEE, Wikgizss:
o {4k app_config spark.h ftCE LI AILEH 2 Ik

. 1'7]3;43 SoC Power Domain, HIMEALDIFE (SCHRF i BbAS IR BE I AR 48 24 B RLEE UL Akt i Power it
H

Panchip HAL

e Panchip Spark BLE Controller Library:
- flifk RF P
— B8 RCL VERTFEMT B Y 142 1)t
— 8% RF PHY [
o Panchip PRF (2.4G Private RF) Library:
— B3 DCOC KifEiife
— RN ER N Bug
— HB Tx Power #4fif
— B3 ¢ 250k deviation & 170k
— AL rssi 2, BETN rssi A2 AR
- BSP:
- BB FT ACHE(E B AR
— Hf ADC Driver, ¥iii—2 API $#:01, PAfiifk ADC i /il ifife
— B8 CLK Driver, #rifitsE PWM mrehjing APT #0
— Wt 12C Driver, 1B EAERY 0]
— ¥ PWM Driver, #ri—5 Hi) API 0
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— ® ¥ TIMER Driver, &% %5
~ B SR A PR R

Samples

° 1A

5t
LN

bluetooth/ble_multi_role (i)
* BLE Z 32 MBilte
bluetooth\bleprph_throughput (i)
* BLE MHLE 2B
bluetooth\bleprph_distance ()
* BLE PGS (OIS DA REAIR phy Y14t)
— bluetooth/peripheral_hr
* B 2 W% 5 T IESEHL I
o HE:
— solutions/ble_vehicles_key
* AL RSSI YK @R
« BEARFEFHUERN 2K ceed settings 45 H ARG HRA FEFH BB AT oL
o Hifth:
— panl07x_mcu_boot: ¥ H bootloader, #if 2.4G OTA e

8.1.2 2. HDK

o BRI I B I P R

8.1.3 3. MCU

« i PRF_OTA_CLIENT fii##:
~ 24G OTA %/ T2, ¥R 2.4G OTA DjgE

« i PRF_TX_ SAMPLE_UI 1 PRF_RX_SAMPLE_ UT fjif#:
— WBRRLEIRIY 2.4G FE B i

e B B mcu misc H 3 F M IH M A Keil Flash 58 5% & 3% (FLM) C 4, #
PAN107X_508KB_FLASH.FLM

o HUBANA Keil TAEECIAMMIRY FLM SO

8.1.4 4. DOC

o I ble multi_role fFECEY

o Hrh¥ bleprph_distance fFE CHY

o Hri¥ bleprph_throughput L S0

o F} mcu_samples_doc/PAN1070_PRF_UT FB & 3 3t B . pdf AR SCRY
o ¥ ndk_develop_environment_intro /©45 Y, T FLM SC{41iHH
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o BB ndk_mcu_boot JTAAGHIICR, HHEAE AR SCHF IR IL B4R
o DUALSCRYH M, #7437 NDK Al ZDK SCRY, A5 SORY S 5 v il

8.1.5 5. TOOLS

o B THA T H PAN107x ToolBox % v0.0.004:
— ¥ih4 USB {5345
o Sl REF
— B PAN107x RE i & {7
— Fihs PAN107x RSSI VIEWER il i3t & {4:
o P JLink v6.44b {4
— T PAN107x 75 B Jlink @478, JFlash Bk

8.1.6 6. ISSUES
Wi )t

o BUG #802: PRF OTA, % OTA £ client, F|f ota F-2 HAM A H IR 220K

8.2 PAN1070 NDK v0.3.0

PAN1070 Nimble DK v0.3.0 (2024-01-19) & %1

82.1 1. SDK
nimble

o Fi3f Bootloader, HERINTEABIFEP{ERE, Wi App TARAC & 4R
o BiH SMP BT ¥ #%¢, PASCHFES OTA Iifig

o 3 nimble ble host —LE2y

o HTIGHE ARG E AL E, T SRR DRI 07 5

Panchip HAL

o Panchip Spark BLE Controller Library:
~ Ak SRAM i ]
- Ak MD
— BT Bl R SR
— B DTM SZHf
— 4k adv Rx timeout & 60us
— {4k RF Post Tx Time
— 3 PHY 24{
— BIRWrEA ER DI i e
— B 0x28 Wi )

8.2. PAN1070 NDK v0.3.0
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o Panchip PRF (2.4G Private RF) Library:
- B PHY 2%
— SEa—UE AP 0
« BSP:
— BB FT AR R AE
— ¥ ADC Driver, #ii—26 API #:11, PAfiifk ADC ffi s
- LRGSR
- B — L5 | JE AR
— 185 GPIO_DB H K&5H (A& PR AR A e
~ BRI Driver ATEAE )
— PR SN ) AR DARE G PR E 14 44 128 i 12 XL

W Bl

o T
— bluetooth/peripheral_hr_ota (i)
* 7R OTA IhfE
o HE:
solutions/ble_mouse (HiH)
* BLE RUrJr &
solutions/multimode_mouse (i)
. ZHRbT R
— solutions/multimode_mouse_dongle ()
* ZRIARICE Dongle 775
— solutions/ble_prf_sample ()
* BLE & 2.4G XU &
o Hifth:
~ FrABIRRSESINT OTA S0k, FFRMLT 3 Fhdwide e Bt
*x Bare Metal
* OTA in Bootloder
x OTA in App

8.2.2 2. HDK

o SFri% PAN107x EVB JEMRIELR. SHEscrE. A=t vl

8.2.3 3. MCU

o TH ADC BHURBIFE :
— flt4k, ADC Convert Test, VDD/4 Test, Temperature Test ke, {# FHa04: O AL
o BB CLK BRI
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- BE LA
o BT LP R GIRR:

~ EaABIREA TN LowPower
o Fi# PRF_Template SAMPLE ffif%:

- 24G BT, PAITREM PGS A O 2.4G TAE
o HiAth:

— 1852 GPIO_ DB HH 454 1A 44 FRAt 1R A 17 8

— B BIRELE A Tmage 44 FR-5 FUH A —EY [F)

8.2.4 4. DOC

o HiHf ble_mouse filFESCRY

o ¥ multimode mouse fFIFECHY

o Fri multimode_mouse_dongle fFE Y

o i ble_prf_sample BilFECHRY

o T mcu_samples_doc/PAN1070_ADC il 4231 B . pdf BIFESCRY, DAVCH: TARE B &k
o Hri ndk_mcu_boot JFEIGE Y, N4 NDK [ Bootloader

o B pan107x_evb_intro ME{FFORISCRY, /4 PAN107X EVB XN %

o HH pan107x_hw_reference_design fi{F &5 Wi 30k, Bl T —LAMkHiA

o I to0lbox_intro T EAH T HANAEEY

8.2.5 5. TOOLS

o B EEEE T H PAN107x Download Tool % v0.0.002:
— BT IR

o Fri T HAS T H PAN107x ToolBox v0.0.003:
— BT A
— B RF {55 REFH

8.3 PAN1070 NDK v0.2.0

PAN1070 Nimble DK v0.2.0 (2023-11-19) & %1

83.1 1. SDK
nimble

o H ¥ BLE Controller, ffiifb—28 PRI — L ) 8
o FHATREL MAC Hihlfoiz 0
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Panchip HAL

o Pk A Hardware Calibration 1fES 5004 0
o fitk WDT #11, §"Kk WDT Reset HY(7{EH
o ¥ RF Lib, ik 2.4G {5 A

W Bl

e ble_cent_prph (i) : FH/RIEF FMN—IKINEE
e ble_central (i) : Wik F EVLIIGE

e bleprph_hr (i) : HRMEFMHLIIRE, €155 GATT JIlk45: HR (Heart Rate), JEHIT MRS )T,
2 PRI O ARME

o bleprph_enc (HH) : WI/RIMILAKINEERCAIIIRE, W LAFI AR GIZEF T
e ble_hid_selfie () : HAAMII S, WAHEA HID il FHLIAMK

* ble_panchip_cte_beacon (H}) : Panchip ¥ EMitr% %, il KikseeEny) #%8ds, Sl
W i R

+ ble_rgb_light (Hi}f) : ¥iF RGB T4 %, #/x BLE RGB tT 5 F4HL APP #ff7i%s:, &
APP ¥ RGB JTHyZE B 5 5i(n

e ble_hid_uart_mult_roles (i) : Wi e AL %, BWURET hid R OEEIIRE, fr
IE1M

» ble_vehicles_key> (H) : T 4RI T L, BURET HID R4 B shiE ik 5

e

8.3.2 2. HDK

o F PAN1070 UALIA EVB 4%, &3 cef. Aot

8.3.3 3. MCU

o HH LP {RIHFEHIFE, Hiik CPU Retention and Remap Fifs
o THHT 2.4G BUFE RN SCRY, s B 2 (Al AR
o HHIAAIZE Driver G2, MBI ILI Begk AC B A HE S B e

8.3.4 4. DOC

o Hrh® ble_cent_prph BilFE Y

o HiH¥ ble_central fIFE Y

o Hrh¥ bleprph_enc FIFE 1Y

o Fi bleprph_hr fIFECRY

o Fl¥ ble_hid_selfie fBFE Y

o P ble_hid_uart_mult_roles filFE kY
o Fih¥ ble_pcte_beacon filFECHY

o Jihh ble_rgb_light filfE Ay

o it ble_vehicles_key iR Y

o FiHf NDK App FF & 45 A
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o Wl PAN10Tx B {F 5 A% S0k
o I E 5K ULEH SR

8.3.5 5. TOOLS

o PE e T H PAN107x Download Tool
o B Testbox RF [

8.4 PAN1070 NDK v0.1.0

PAN1070 Nimble DK v0.1.0 (2023-10-24) & %1

8.4.1

1. SDK

NDK {4 ZHEZLET Keil + FreeRTOS 4+ NimBLE, HHi:

o Keil 2 SDK SCRFEITIT AR 8E

o FreeRTOS 2—AJFESHRERSE (RTOS), MTHIA NimBLE SCHH R
o NimBLE J2—MJFERIIFE#R A (BLE) 5.1 Ppillkk, HSPs bJg Apache Mynewt 3 H #—if 7>

fir e Ji %

o esl: ESL Ml RERGIFE, ScHAMER SPI Flash 774#%. EPD SUK5E. (KIh#ER. RF (5%

g,

8.4.2 2. HDK

FBTRCAS SR 140 BEPFAH Bk -

o PANI107B QFN40 AR 4. ST JscfF. Aot

8.4.3 3. MCU

FUBRAS SR AL 740 MCU #RAL Keil BIFR LA 530S -

ADC

CLK
CLKTRIM
DebugProtect
DMA

EFUSE

FMC

GPIO

12C

LP
PRF_B250K_RX

8.4.
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PRF B250K_ TX
PWM

SPI

TIMER

UART

USB_HID

WDT

WWDT

8.4.4 4. DOC

FHTHCAR AL T 407R S0

NDK s Al 1455

NDK LN

NDK R HEGE /44

Nimble f&j/}v

PAN107x #{4Z% 1T

ESL Hi -7 B2 4R bR%5 T BIRE B H]

MCU Jig)/Z SR 5l Bl FE 3
IRTIFES KA FE

NDK RAM it F 5 5t 5B A K AR AL H e

8.4.5 5. TOOLS

FIRTCAR AL T 40 TR

BHOTH (PCTIA)

Air Sync Debugger (FHLIIRER 45 APK)

Google Home (F-HLMIAE % 5 APK)

nRF Connect (FHLIM %5 APK)

nRF Mesh (FAHLI P25 APK)

Siliconlabs Bluetooth Mesh (FHLli{%k % 51 APK)

8.4.6 6. B.Hn) 8

MCU USB__HID #5453 i< il 3t
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