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Chapter 1

P AT']

1.1 NDK P AT 1R

1111 Hgk
A2 PAN107x NDK JFARIPREATTHES], SR B & PUEA ] PAN1070 NDK HIAH XIT %

1.1.2 2 PAN10xx EVB 44j

PAN10xx EVB (EValuation Board) #&& Panchip $##{it%4 PAN107x/PAN101x ;&5 5 F 0 — RS IF Z AR
SR, HEMEHE 2 # EVB #Z.04, 1 fl EVB itk

F & AR SoC BIE I Flash %7y | SRAM K/
PAN1070UA1A EVB .04t | PAN10T0UA1A | QFN32 (4x4) 512 KB 48 KB
PAN1010S9FA EVB BB | PAN1010SOFA | SSOP24 256 KB 16 KB
PAN10xx EVB JEM - - - -

KT PAN10xx EVB FFEMRIEAAITELINT 4, 1S HPANLOxx EVB #1507 /22

1.1.3 3 PAN1070 NDK JI- % SN

3.1 PC IREERS A

A KEIL (97 5.25 BiAL 1) , PAN107x SWD F 42 Syt isiig FLM SCPE, Jlink 4 204
.

7¥: PAN107x/PAN101x ity A i) FLM S F: <PAN1070-NDK/03_MCU/mcu_misc> H 3%,
i1 P RIS 2R LS DB Keil 2235 H% (BI40 C:\Keil_v5\ARM\Flash) T

3.2 P Giikiat 1A BiR
TR AME S, ERINEC 28 PAN107x EVB %0k :
1. SWD (P00: SWD_ CLK, P0l: SWD DAT, GND: SWD_ GND) #:13i@id JLink #%#:% PC
2. SoC UARTO # it By USB i Ok £ PC
« UARTO0-Tx: P16, UARTO-Rx: P17
3. ¥TH—A> Sample TF2, i1 03_MCU\mcu_samples\FMC | Keil F H ¢ H A TAE {4 FMC. uvprojx
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4. piifi Build Hi¥Hetl, SRS Al Download R HIHET N (A TCIEIER NEL, kA FLM (2
MIEHEA)
5. FERSEMAT LA R LR log i (s 1 HER: 921600)

T PR BVB BLUBR A SSOP24 $P4 1 PANTOL i)Y, M) SDK Bl BiARY
UART 5|#2: UARTO-Tx: P11, UARTO-Rx: P12

1.2 NDK JFRIES 41
121 Jf% IDE

KEIL ‘FJ5 T 8%
https://www .keil.com/download /product/

ArmekEiL

. Products Download Events Support Videos Q, Search Keil... + Go

Download Products

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

e MDK-Arm I C51
Version 5.38z (December 2022) Version 9.61 (December 2022)
" Development environment for Cortex and Arm devices. v Development tools for all 8051 devices.

o C251 ) C166
% _ Version 5.60 (May 2018) Version 7.57 {May 2018)
“ Development tools for all 80251 devices. Development tools for C166. XC166, & XC2000 MCUSs.

K 1: Keil F#; MDK-Arm x4~

i NDK JF % T AN KEIL, JFA A 5.25, BT DA %R AR S PA_EJCAS o
Keil {ff FHALNT -

1.2.2 Keil Flash F# )5

M Keil + Jlink S0, #RFEH MR FLM SCfF, #5003 Keil MDK Z3HR T, A
o C:\Keil_v5\ARM\Flash

M FLM SCE-ERIARE SDK H #8428 pan1070-ndk\03_MCU\mcu_misc, keil B TFEHAC BRI a0
BUBEPEATR ) FLM SO

e PAN107x_508KB_FLASH.FLM
o PAN101x_252KB_FLASH.FLM

1.3 NDK #EfHEZR T 44

2 Chapter 1. PeE AT
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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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1.3.1 1 Wi
PAN1070 NDK 2 EF I T ik Nimble(Host) DA IR RZ S FreeRTOS, PANFLA BLE Con-

troller SZHZE .. Nimble 1 FreeRTOS ¥F %%, BLE Controller i@t Aniifk HCT #8211 5080, F25
WA E NDK #K#1g IDE F3.2 KEIL,

Applications

FreeRTOS HOST
« Task [T Genedcatribsteprosls |
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

AR Optimized version(Spark)

CONTROLLER

Kl 3: NDK # k21

1.3.2 2 NDK Ha4%

PAN1070 NDK J5 45440 :

<home>/01_SDK

modules
hal

nimble
README . md
controller
host
1ib
os
samples

o moudules/hal: 5 ZDK [FER[FEJH, EBTI/MEM driver 3 HITE 0% 2
e README.md: nimble HE AN
o controller: nimble TFEFFFFEA controller A 33k {4

e host: nimble host VAR FTEM T H 5%, FBMLE kv_store 2H4F, Z4H4FEH T flash g
JFEATAE -

o lib: ZFE WA controller fSEH, EARSZIILA lib FITEZNES N keil TAEH . Controller
PN A4l Origin JRAS, A R ETfeiAs, (2 B ARSCEE L b D, ST ER e,
AR AN HRAZ AL IRAS (Spark UAY), A RS R AR ALIUAS , 1 3 e D RE T
ik, (H2 B A28 BLE 4.24 JiUA feature, At 5.0+feature YJHg/ELLE R

o os:freertos [RFH A

o samples: AT nimble B % demo

4 Chapter 1. PeE AT
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2.1 modules

modules 7 NDK it EESMELA K USB, 2.4G SRR SC1F

<home>/01_SDK/modules

hal
panchip
panplat
panl070
bsp

cmsis
device
peripheral
radio
usb

2.2 controller

controller H FELAL4 TP MR AS controller i i Sk SC 2

<home>/01_SDK/nimble/controller

dummy . txt

panl07x
shrd_utils

panl07x_spark
include

2.3 host

host H 1% nimble [ ALK HABMAR LR, B8l nvs ZR A7 2% kv_store 414, F
BT ble WIECXHE B . 2S48 2 F WA T H S W H 7665 .

<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

e kv_store ZH{4:

= LA DABBON R B A R, RN ESINAF SN (Bl QSPT).

1.3. NDK HfAHER 41
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S S EY 2 S BRI T4 X
= B AP IR
~ BTELEHEAARA Y S A .

e nimble:

22 nimble N4, nimble T V1.5.0 ilRASFEAE LI

2.4 1ib

lib W FEHALE T RAS controller == {4 SE BRI 4 SC 4

<home>/01_SDK/nimble/lib

panl07x
ble.lib
panl07x_spark
ble_spark.lib

Controller PiMiRRA 735l Origin A, MASZEINREMA, (HRRBARCBIU gD, AT
Betg, AHEAIRER, Frdf e pan107x/ble. 1ib;

T —AASEALIAS . WS Spark, FiXt % pan107x_spark/ble_spark.lib, /A
KGR, R IAE AR, ()2 H AT 2508 BLE 4.2+ A feature, At 5.0+feature
RIS SIS

2.5 OS

OS Hai R E freertos 1Y EARAID

2.6 samples

nimble 7l TFE:

<home>/01_SDK/nimble/samples

samples
bluetooth
ble_cent_prph

solutions
ble_hid_selfie

1.4 Nimble W4y

NimBLE j&—IFHRIE A 5.1 stk (4 EHUMAHId:) . Ht@ Apache Mynewt T H i#—if 7>
PAN1070 NDK (i fj ) NimBLE {4 v1.5.0,

o 3CFF 251 FHHR UK.

o TIF 4 @It &K TAE: Broadcaster, Observer, Peripheral and Central,
o SCRFE 32 MMIERGF & TAE.

o % #F Legacy #ll SC (secure connections) SMP X} HI4fE .

6 Chapter 1. PeE AT



PAN1070 NDK JFE£MEHTH, %A 0.5.0

SRR

SCREFAIT 4%

o FFF Code phy #1 2M phy.

o THFEF mesh[NDK 27K MR %] 4] .

141 SZHeulif:

HHI 4 PAN107x PAN101x 2418, [FEF OS ffi[] freertos,

1.4.2  Hg%

QAR EAEPE IR R, Jf B A A — S R BRI Re s, XA —L455]
 nimble/controller: nrf 4 controller SZH, PanlOxx #3ETF4H 3¢ lib 1,
o nimble/drivers: gAY % (Nordic nRF51 and nRF52) , Panl0xx #3FAH % lib #,

o nimble/host: W& LHLTRLEMNIG . Xff L2CAP Ml ATT S5l Soff HCL ay SRt il
MVIRBCE S (GAP), @ JEMERCE S (GATT) M4 iHaG (SM).

o nimble/host/mesh: {4 &#5 4 Mesh T 2GS .

o nimble/transport: {1 & HF FHUAIE G 82 18] 194 i i AR - iX {04 UART. emSPI #il RAM
(TEEHFEHIZRAER— CPU izt A4 &) .

o porting: W& SCFFREAE RS NImBLE 482 (NPL) #9528,
o ext: W% NimBLE (/I RNREE. MREAE ARG RA TRUGX L, WS EN].

1.4.3 WA EI

AR BRI, R T AT Apache Mynewt NimBLE BB, 0IF:

. ble_central: A EHURHI, =M THOREHEBIGL ANS FELBAIS . ZorBITIA LR
bleprph_enc 5g %l .

e bleprph_hr: B FMHURBI, BRI OBEAR 55

e bleprph_enc: W MAUMIE R BI, BN MALER R 32 5 I 2 AT I W iz 55 AT AR
ble_central 5¢MIERN. {H/2 ble_central FF¥A Ui MERHE, FrUAAN A I BR iR
e

144 API 1D

WERABAEL T APT AIAZE 7 $2 it APT 3 M 458 NimBLE Host 25 7R 3% D ZhBE.

1.4. Nimble fifr 7


https://mynewt.apache.org/v1_10_0/network/ble_hs/ble_hs.html

PAN1070 NDK JFE£EH TH, KA 0.5.0
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Chapter 2
A

SCRAIA

2.1 PANI10xx EVB 44

2.1.1 1 gk

A3 PAN10xx Evaluation Board (EVB) FFAMANZ, HGAH KAREE R, £AAE EVB i |
PIOEE . PASOW Y L R, BFERS BT A 8 P Tl PAN10xx EVB JF &

PAN10xx EVB JFR MR HAZ AR JRAR PRI 2, Horh:

o BDMEEMET PAN10xx SoC WH/NRESE, FEAEA PAN1Oxx SoC ith F. 32MHz & 4k .
32768Hz I bk . RAIFEHL . AELR LA S — BB TC YR A

o JRAR_EFRME T L PAN1Oxx SoC SCHFIAMERER, Hod:

- ARG, USB_Type-C i 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 PAN10xx /DRS¢
PANT0wx B/INRGE 16U BRI BERRAUR. DR SEABEHIL S HEATT R RS, PT4M B By (8
Fophii S T H eSS, W EFTR:

BobMdaak PAN1Oxx R0 AN 32M ik, MoR4ess, bRt e 2.54mm XCHER 51 T F
A GPIO, PAN1Oxx A% UARBEBRET QR s :

2.2 LJRESR

PAN10xx EVB JF AR AT H DA N Bt a2 —
« 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




PAN1070 NDK JFE£EH TH, KA 0.5.0

100000

GND VDD SCK DI RST DC

OLED/LCD

Kit Base V1.0
2023/12/22

VCC|@® @|1v8

vCcC|@ @[2v5

VCC|@ @[3v3

VDD|@ @]3V3

1V8 |@ M |2V5

P03 P04 P11
CLK DATA| IS0 CS SCK MOSI
G-Sens

BUZ FLASH

2AEIET
€ BED

R27[E3) @ 04 1™ pog

[T RwEi-‘ B =

& R28[EE & QSR gos
R3 [
R29[€3) & Q6= ooy
R2Ela 2
D @3 cu1

o ©

L
RESET KEY1

Q
=
(=]
2
o

L

c23 €22
@D @D

m
g

RGB1
Ci2

6D

K4 .
[

LDO  BAT KEY2

K 1: PAN10xx EVB V1.0 3D K

19
=

O] 1Vs |
EIE0] 2V5 |

@ _ 05
Pt e
EIE 3 A

R20 ps

LSt
e —
retl) G

@3 D1

cip R EAPE &= "

) GR«
)

D) o

WKUP

10
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/

PANCHIP
PAN107x nevelépmam
Kit Base V1.0 |

202311111 I

utgt au el 70-Y Vs |
Y 2vs

u§l -
RS Ea
e

—
R-ADJ
&y . R7ED =70
ulEle gﬁ%‘mn
>
L JU Rmﬁg ] f25

K 2: PAN10xx EVB V1.0 sZ41 K
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om
om
“m
O
A [
\u
\a

PAN1010S9FA -

& Development Kit-Core Std- V1.1
2024-05-17

(e)R62ZR4
(i

]

C13

nn
» B
m B
» 9
® @
» P
» @
Yy ¥
"
.

K 3: PAN1010SOFA /N E& G M = 2 [ TH
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1%

PANCHIP

s |25 e@ " BE2

'3 Hugml:-'=i1*3=3 -

R2 1—|_.|

o ] Y1
0 3225
czE-il csu
6 @8 [@a]T&s) c10C11

c15 @R)c7

)

ﬂ
4 SEAS)
-

<
—
&)

e
e
CcC
GG
GG
GG
G G
ML}
MY

PAN1070UA1A

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

K 4: PAN1070UALA H/NRGM =4E R THE

PO0LOOO
ALLIT]
@
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PAN1010S9FA

Development Kit Core Std V1.1
2024-05-17 P1

VBAT UJ

14

GND P00

P13 P14 P22 E

P11 P12 )y P23 P01
-

)
< >
GND [% PANCHIP 554 GND

-
GNDGND P25 GND
GND VOUTBK

& 5: PAN1010SOFA #/N& G5 = 2 R JEE

14 Chapter 2. WPEVER
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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

K 6: PAN10T0UALA #5/NESG b =4k KT

2.1. PAN10xx EVB 43 15
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GND

]
F ANT
i E2 ANT IPEX
[} ||| GND
! RI
] ANT | 3.9pF
T
1 n n =
| NC No 0@
: =3 =— El ANT PCB
GND GND =—
: GND
]
]
i------------_________-____-_________
]
v
' PAN1010S9FA 2
! )
) R3,, , 0Q XTLO §
! P20 107 R4, ,, NC0Q P20 b
! 2
' P21 107, RS, 00 XTL1 cs roomp 300
: R6ppp NCOQ P21 ‘|| |
] C6 'NC
]
Ul

| I
i ;};ZT 21 ANT VCC_RF g;‘
M P22 GND : |I-oxp

P23 B=| > S XCo
! l‘:g'; ig; ‘5‘ P20 XCl1 %7’“1 c7 100
] P21 DVDD —— ] | GND

P25 6 19 _RST
1 P25 NRSET

P00 7 18___PI5
! POL g | J00 PIS 7 pua
] Cl6 9| Pl Pl e P13
' GND |||+ ———3— VDD FLASH P13 —&—— 3 —1000F Ok1
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2.6.3 Ry e R R LG R HAM KL, A AR —BIRSE, DRAMERKG] 2
R, CHTIBTEERITINM A RE, R a o g prroctt, aUEHESE (b T 0.5pF) i TVS
Jedefl, Roalfensgml RE BLBL, 4 BTRD04A035. ESD ifriBhyocthiedn.eh ik, #7 RF Flbisz
Fpma i PCRCIRE . FERLMAECE 1 ESD .

MR A BB R 2k, R ZeHfit: PIFA.

ANT

DI

BTRD04A035

Pl 39: R umm B 3rn

2.7 10 g i

SRR 10 (P22, P23) RREATHEREIFE, LA /E PWM g, XS gHRmas,
) R A

223 3 PCB it

3.1 B TS

o & Guide FEHN MO HAWNG T, 2T EPR. PCB HARJERARSE S br s DA T
TR 2 %

Thickness Dielectric Dielectric

Layer Name Type Material { rril) Material Constant

op Overlay Overlay

Top Solder Solder Mask/Coverlay Surface Material 0.4 Solder Resist
Top Layer Signal Copper 1.8

Dielectricl Dielectric Mone 59.4

Bottom Layer  Signal Copper 1.8

Bottom Solder Solder Mask/Coverlay Surface Material 0.4 Solder Resist

Bottom Overlay Overlay

Pl 40: il T 236

* TR

=
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BB S
PCB Hiff FR4
PCB & 1.6mm
50 FIH} REF 2658 20mil
PR 5 RF GEZIRIPE | Smil

3.2 WL TE R TR
3.2.1 IR R AN )

« VBAT, VCC_RF, VOUT_BK,DVDD &Il iR 4, ELR R, aF Ea mAEE T .

@ © u @ © 0 o
C3°°m’1mm’

VOUT_BK
VOUT_BK

vou%jv. vuuzr,s»\ VOUT_BK
l G;JD ' l GI&D l

& 41: PAN1010S9FA HE A AT

3.2.2 DC-DC PCB fii &% kit
o VSWI1 EHI 5 HR L1 BRIk, HIHRmAULE .
o L1 5 C3&C4 Z | E R m, HIHRmAUL R,
o Cl&C2 %&it VBAT BK &I B8, ELREHE
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Cl:4. Tuf
C2:100nf
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(nm]
- 1.1:2. 2uNH
VSWI}—f(ﬁﬁﬂj\
VOUT Bk 00
C3:4. Tuf C4:100nf
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VCC RF B
C5:47uf C6:100nf
A4

43: DC-DC 4 %

2.2. PAN10xx Wifk& %kt 43



PAN1070 NDK JFE£EH TH, KA 0.5.0

« VOUT 5 VCC_RF Z[a#hi/NEPHFET C5&C6 1
o FUER L1 RGeS ik XTH
o HUBEPUEH GND Fa B

« DCDC i RfES XTH )i, DCDC pyHiild 0Q M pHATHAb#ER: . DCDC 1A BE E S
EPAD.

SIS DCDC g Ml 8 nlfigkis DCDC Mg 1 T-HLIUS b g, B % TPl .

O o 0 ' vou%jw. I ) voul;_sw 3] VOUT_BK

ooc!'iJoG%ooo

44: PAN1010S9FA DC-DC Layout 7572 A

o RRIRDEEEITN AT

o SHTVCECEERSH IR 50Q 4k, TTPAZ# TOP fil BOTTOM 21 GND i, RF 24/ 0] fgsd,
RF L 5 M T —5, REH BULEIFBO TR A E LTS VE.

o RF A %HNSEM, N IC iRt T WAL H, PIAST GND AL, JRZH-F &5, W
b2 1 FrisfaSaE k.

o IPEX-1 AR 7F5 5 MHz25, FE M, RERvparEis SRR, ks 3.
o WHIRMZITAAL, QFN EPRNFTHE E-PAD L, fWks%k 2.
o MIRBLEEIREZ, TOP Ziz%s, FF M, B3 aiifl RF BT, S22 ibssk 3.
o REARGHIXBA TR R, Xz B,
SRR A LSBT
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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 50: Reieit Rk 2% 7R kK
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L ~tip

¢ L leg

52

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
BT RSO e S i
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i§ i IC | PANTO10SOFAY TWBEEGERT |\ Ul
A ]
PAN1070UA1A f/h&%: BOM %8 F#:
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mR S BE AR hE ifl | s ESES #
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o x 3.25mm | A4SW-01 ) SMD(4.2x3.25%2.5)
5 B o | 2.2uH PIM252010- | | % R PE @ Bk | C2986TR1 SMD-2520- 1
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HELPE | 10ppm 9pF 3225 4P
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ifi & IC | PAN1070UALA T EEmBET |\ Ul QFN32 1
AR/
HDK M%:
FEETF %%k (HDK) {7 F: <PAN107X-DK>\02_HDK, H A& FH%Z:

02_HDK FH*%

BERE

PAN107x Development

Kit Base V1.1

PAN107x EVB JARRE PR T0ERE (st PCB SCMRSE) A= ROk
(BOM. gerber. ARAREZESC(:)

PAN1070UALA PAN107x EVB QFN32 B.UD ARSI T 90Ok (FBEE . PCB CF%) #
A=kl (BOM., gerber, ARFREESCA:)

PAN1010S9FA PAN101x EVB SSOP24 .Utk Fieitvekt (K. PCB SCf4-4%) Fi
gkl (BOM, gerber, ARFREE )
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Chapter 3
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 vk RIgEsK
BIFE & : <home>\nimble\samples\bluetooth\ble_cent_prph\keil_107x
BT keil HEATFIIFIH A ToM1FHEK -
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 FHl log 4T :

[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
PAN107x:

RAM Size:37.82 k
Flash Size: 126.00k

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 %

IR/ & : <home>\nimble\samples\bluetooth\ble_centrall\keil_ 107x
BT keil HEATFIHIH I Tom1FHEK -

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)

58 Chapter 3. /P



PAN1070 NDK JFE£MEHTH, %A 0.5.0

(£ 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)

3.1. A BIR 59



PAN1070 NDK JFE£EH TH, KA 0.5.0

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
PAN107x:

RAM Size:36.38 k
Flash Size: 123.37k

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 107x

i keil HEFTFIIFINH 1 T901FbETE -

1 BORBI

A4 LI 1

BaudRate: 921600
RHSCHY S 1 i 401 et s -

UART PORT | DESCRIPTION
P10 UART1_ TX
P24 UART1 RX

60
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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 %

PAN107x:

RAM Size:40.35 k

Flash Size: 127.26k
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 Gk RTREsk

BIFE([ & : <home>\nimble\samples\bluetooth\bleprph_distance\keil_107x
BT keil HEATFIHIH I Tom1FHEK -

4 BRI

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. [Fifl AL nrf connect WL X454 PR ble_distance F Hi%E#E

3. WHEANA phy - HifEH:
TERR, X 1M, 2M, S2 BEUEEMA nof conncet app B{EREIT, (112 58 BOLA Y BVE 4
WA GEIET . Eeih EVB LAY RGB BRI 2GR, R)5H 3 Ik keyl #{lif5 RGB Bifa
AN, SREFRET nof connect %8z, Y13 s8 AR RIT] .
5 RAM /Flash ¥4k 4% 5
PAN107x:

RAM Size:34.87 k
Flash Size: 110.67k

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

3.1 WFBIRE 63



PAN1070 NDK JFE£EH TH, KA 0.5.0

06:43 ¢ & &

Devices

BONDED ADVERTISER

Heart Rate
UuUID: 0x180D
PRIMARY SERVICE

Device Information
UUID: 0x180A
PRIMARY SERVICE

64

= 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

BIFE7E: <home>\nimble\samples\bluetooth\bleprph_enc\keil_107x
i keil HEATFIIFINH 1 To01FbETE -

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
PAN107x:

RAM Size:35.14 k

Flash Size: 144.41k

3.1.6 BLE Peripheral HR
1 Hyfetiik

BT H 7R ML heartrate iz 45, 7 PARC & F-#HL nrf connect #EF7iH /R, BLITIHESZHF panloix Fl
pan107x ith i

3.1 WFBIRE 67



PAN1070 NDK JFE£EH TH, KA 0.5.0

¥ 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 BVERIRE

panl07x its A BIFE{/ B : <home>\nimble\samples\bluetooth\bleprph_hr\keil_ 107x
panl0ix ;s BIFE{/E : <home>\nimble\samples\bluetooth\bleprph_hr\keil_ 101x

B keil HEATHTIFINH A THIELES .

4 BRI

1. Pepm g, Waai/n bl log, EH 4 E /R Connection established, ENLTT 57 5E )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. fEiflFHL nrf connect HH W XG4 ble_hr H HifE#

5 RAM /Flash ¥ I i 15 5

PAN107x:

RAM Size:33.37 k
Flash Size: 113.55k

PAN101x:

Flash Size: 92.84 k
RAM Size: 14.74 k

3.1.7 BLE Peripheral HR OTA

1 Yyheftik

eI H 78 MAL heartrate PAM T BLE FFt iy SMP Jilk45, Al ABC & F-HL nrf connect #E4T{H/Ni%

OTA Tifig.

2 SRBEEER

e board: panl107x evb
o uart(option): f3kE/REE O log (PEFE 921600, 1T 8nl)
e F#Hl app nrf connect
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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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3 BvEHIRE

BIFE & : <home>\nimble\samples\bluetooth\bleprph_hr_ota\keil 107x
i keil HEATFIIFINH 1 To01FbETE -

4 Wit

1.

A MG MEESE pan107x_mcu_boot A bleprph_hr_ota T f%, LHi)F log #1F.

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

RGN E F, B TR HF I, (R TR T OTA YjEE, A T
S B ST OTA JH4, FKATHF bleprph_hr_ota B3l log, PAEA: MUY fA—
Feo MR AR B AT E & —FER), nrf connectapp A 5625 44 — BUWA I T AL,
B2 24 00 bin SCHEPN ST Xz

void app_main(void)
{

int rc;
printf("app started ota success\n");/* WAL AB KL, FHEEITHZ Logr/

#if CONFIG_SMP_OTA
img_mgmt_module_init();
#endif

H BRY image FEP%4E bleprph_hr_ota\keil\Images 42N, #£%| ndk_app.signed.bin L4,
Pz - FARIFHL APP,

nrf connect {F{{ii%ER: ble_hr %45, &R ST/~ SMP Service, [Af4A_FfA4 DFU fpR. &
#+1% DFU Fr/nide T i) “ndk_app.signed.bin‘ 304, i Test and Confirm, B3l OTA F}2%

5. FHRSERUR A & H B AL, T HATHIN. bin SCPF/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 /*WAARNBKEWED Llog+/

connection established; status=0

5 RAM/Flash %54 5O

PAN107x:

RAM Size:34.09 k
Flash Size: 117.27k
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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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3.1.8 BLE Peripheral Throughput Test
1 Dtk

ST H R ML LSRN, Y HTACA S FT5 % nrf connect dongle MEATHR.

2 R
e board: pan107x evb
o uart(option): F3ER/REDO log (4R 921600, &I 8nl)
e nrf connect dongle
3 G PRI
BIFE/ & : <home>\nimble\samples\bluetooth\bleprph_throughput\keil 107x
B keil BEATFIIFIH i ToM1FbEE -
4 FRvL
1. Bespse s, WE B B log, i pe nrf connect JEREHIT] .

Try to load HW calibration data.. DONE.

Chip Info ¢ Ox1
- Chip CP Version : 265
- Chip FT Version s
- 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: 0, 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. ffi | %k {4 nrf connect for Desktop Bluetooth Low Emergy 49 #§ ¥ 7 & % %
ble_throughput %45 H it
3. miri RiEEIR,
R TS
1. Update Connection, ¥ & JEHEE]IFE A 15ms,

3.1 WFBIRE 75
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9 nRF Connect for Desktop Bluetooth Low Energy Standalone v4.0.4
i nRFS2Comnectivity A CONNECTIONMAP  SERVER SETUP
ed devices
D4:E6:ACEECF4T

~Opfons
Sort by signal strength

Fiter [ Device name or address |
Active scan

Tmeout ([0 |

¥ Generic Access

Generic Attribute
bleprph_throughput
06:09:09:09:09:08

-27 dém .l

» Details

<Unknown name=>
68:7C:9F:BA-9B:1F

-54 dBm .al

Connect &
» Details

<Unknown name=>
1A:2C:A6:91:48:22

65 dBm .a

Connect &
» Details

<Unknown name=>

22:30:72.76:33:8F

-67 dBm .a

Connect &
» Details

<Unknown name=>
04:38:F8:F3:15:08

70 dBm _u

Connect &

» Details

ABOUT

o] %
bleprph_throughput
06:09:09:09:09:08

(=]

b Generic Access

¥ Generic Attribute

} DDODDDOTBC26476FB3ATAT08033A69(

B 9: nrf connect 7§ throughput %4

2. Update phy, MRHAEMIATERE RN 1M B(#F 2M.
3. Update data length, % & N 251bytes,

4. Update MTU, & &N 247bytes.

PHY 55 | SE &R
IM 630113 bps

2M

371850 bps,

5 RAM /Flash ¥ 504 % 58

PAN107x:

RAM Size:40.35 k
Flash Size: 109.02k

3.2 fiRkIiI R

3.2.1 BLE HID Selfie

Update connection...
Update phy...
Update data length...
Update MTU...

Pair...

Disconnect

BT H R AT HID RS A FIRSS . 1 KL A K2 Bl i, JfTa AERIUETR ] PASE BT

HEIhBE -

76
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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 BvEHIRE

BIFE & : <home>\nimble\samples\solutions\ble_hid_selfie\keil 107x
i keil HEATFIIFINH 1 ToM1FbETE -

4 T

Bt

- AEBCEIE ST A 4% nimble_hid PEATECXS, @il KEY1 #I KEY2 SHLIE ORI/, [F

P A1) FH o B R B A Dol VR ST BT IR R B DI 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 0x2a4b 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=le 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=1le 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= cddfa0325abc4490f£77622c3075800a irk=

—4a3711a0c1b7cd2c92d64048e813fe34 i
(R migkss)

3.2.
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(Z: ET)

[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

peer_ota_addr_type=1 peer_ota_addr=1le 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 ¥ &3# 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..

PO5 occurred (KEY2 & & /M)

notify_tx event; conn_handle=1 attr_handle=11 status=0 is_indication=0key_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 #3¢ GATT Service HIWJIGILTE 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_INFO0),
.access_cb = gatt_svr_chr_access_hid,
.flags = BLE_GATT_CHR_F_READ,
Bo A
/* 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
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/* 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,
.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,
Fo €
0, /* No more characteristics in this service */
}, 03
Fo €
0, /* No more services. */
¥o
1

L. A hog BEFFRIARALAAL LA L A3 1H B BRAUAE hog.c

5 RAM /Flash ¥ 514 145 58
PAN107x:

Flash Size: 147.62k

RAM Size: 38.87 k

3.2.2 Solution: BLE HID Uart Mult Roles
1 yHeEk

It sample 3y pan107 E#UREA HID o & HELNRE, 0871 3 1M

2 IRBEEOR

e board: pan107 (ithHAS) FFAM * 3

3.2. fRYLTISR



PAN1070 NDK JFE£EH TH, KA 0.5.0

uart0: overlay JHiXE P16, P17 /ENBIAR) LOG %y 1

uartl: overlay FFERIN P24 {E28 Uart Tx ug-EEIF &M TX0, P10 {4 Uart Rx -1 AR
RXO0

o WA THBLF AT

3 BvEHE

BIFE( & <home>\nimble\samples\solutions\ble_hid_uart_mult_roles\keil_107x
B keil HEFTFIFFINH M1 ToM1FbETE -

4 Rt

4.1 AT 45450

L Ay AT 454 WPA\r\n FAFEERE . | HRIREON AT $508a. RSN BRER . AT 54

B AFAF AR Uk . Bt i 1 LA hex A% Uk

- FESHL

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;

SEBE LRS- UATEEAIR S, PTG SaE AT ar &t frig ek

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 #5493

80
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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

PAN107x:

Flash Size: 153.36k
RAM Size: 44.14 k

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

2 AR
o board: pan107 (GHHHS) T AR
o uart0: overlay HE P16, P17 VERNBAM LOG w0
o BT PC 8 TAL
3 GuvERIGE R
BIFE{IE : <home>\nimble\samples\solutions\ble_mouse\keil_ 107x

(] keil WEATITITIIH 2T IELES .

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

PAN107x:

Flash Size: 144.58k
RAM Size: 35.98 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 B PrRIRE R
BIFE{7H : <home>\nimble\samples\solutions\ble_panchip_cte_beacon\keil_107x
i keil PEATFIIFILH M TP

4 Bl

PesRsE e, B ASlEZhEE Sk, ATAETHL nRF Connect BN TR FARMANTEE:
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

N2 nRF Connect(Android) {24 G B rRIEE .

5 )RR
]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. fRULIIR AT PANCIRIP-CTR Ben Uit 50 85
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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

PAN107x:

Flash Size: 134.45k
RAM Size: 32.98 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 107x
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A keil FEATFIH I H HATHRIFRER.

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. FEMSE 2.4g FHESERTAGSN 2.4g Wk T, BIREAE 500ms & B[l S 2.4g Kb
5. RYITEMIG A tx Byl

6 RAM /Flash 9§ J5 {5 15

PAN107x:

Flash Size: 115.64k
RAM Size: 36.10 k

3.2.6  Solution: BLE RGB Light

1 Yfehgk

AL F S PAN10xx BLE RGB ATFIFHL APP 178, jlid APP 45 RGB AT/ 556, it
THRE Y FF pan101x 1 pan107x ith

2 ShusE R

o board: pan107x (¥ pan101x

 uart (option): FE/REE I log
o BHRALTAGRAT app V1.5.5, sifsfs5/MEF (1$#h5E)

3 Rk

pan107x ;s A BIFE(V B : <home>\nimble\samples\solutions\ble_rgb_light\keil_107x

pan10lx ;ts A BIFE(V B : <home>\nimble\samples\solutions\ble_rgb_light\keil_101x
B keil HEATFIIFINH 17901 bET -

4 BRG]

1. PAN107 EVB # GPIO P11, P12. P14 5 RGB Hi % Jf BkR IE 52 .
2. EVB fi FHITHBI G ERIA 26, BLE | #i% &4 72" b+EMIE Elfy”,
3. FIFLHFH ALK RET “app, £ app LJEsBREE.
4

RPN G R, R SRR AR IAT R B T .
5 B EtE A
5.1 ) RkBda

Adv Data | Descrip- Length Detail

Type tion

Oxff Device id | 6byte| 0x11, 0x00, 0xc9, 0x7a, Oxbb, 0x8f, 0xdd, 0x4b, 0x00, 0x11

0x07 128-bit 16byte 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxeb, 0xa9, 0xe0,0x93, 0xf3, Oxa3,
UUID 0xbb, 0x01, 0x20, 0x40, 0x6e

0x09 Device n “b-+EMIE Elfy”
name byte

3.2. fRYLTISR
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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,

R declaration 0xbb, 0x02, 0x20, 0x40, 0x6e
Notify 4] | notify characteristic | 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxe5, 0xa9, 0xe0,0x93, 0xf3, Oxa3,
HPRTES declaration 0xb5, 0x03, 0x20, 0x40, 0x6e

5.3 Wl fsbrl

5.3.1 Light Control UUID = {0x9e, Oxca, Oxdc, 0x24, 0x0e, 0xe5, 0xa9, 0xe0, 0x93, 0xf3, 0xa3, 0xbb,
0x03, 0x20, 0x40, Ox6e}

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 UUID = {0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxe5, 0xa9, 0xe0, 0x93, 0xf3, 0xa3,
0xb5, 0x02, 0x20, 0x40, Ox6e}

BRI S S SR T RPR ST N 25 FHL appo

6 RAM /Flash ¥ 508 1% 0L

PAN107x:

Flash Size: 136.08k
RAM Size: 33.73 k

PAN101x:

Flash Size: 120.34k

RAM Size: 15.67 k

3.2.7 BLE Vehicles Key
1 Jyfiehitid

P H R B HID RS B shid 8RS, il RSSI B A/ MBS B i 3 — 48 ZE 1 R FE S 1 2 7F
KINBE

2 IRBEEOR

e board: pan107x evb
o uart(option): F3ER/RE O log (PR 921600, T 8nl) s_key
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3 GavERIRE R

BIFE( E : <home>\nimble\samples\solutions\ble_vehicles_key\keil_107x
i keil HEATFIIFINH 1 To01FbETE -

4 Bty

L AEBRL BT % vehicles key UEATHCXTS & A BIERER rssi (HAYR/S, B3N R 48]k

SCBLILEE ) A BT K

[19:57:21.854] 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

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 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

[19:57:28.164] 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= £5f99f23fb223b4ff0f5f7£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

(Fouker)

3.2. R IR 91



PAN1070 NDK JFE£EH TH, KA 0.5.0

(25 E30)
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]
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
2. WERAGEM EVB BUiih, 7 RGB-G RYBRAIEIERE, AR RSSI I ik F et BE N 2 il 4 T i 3h
i, RSN &l K B B A

3. X1 rssi o JE K & k12 & W B KR &% /M E 4 RSSI_REMOVE_BORDER_NUM 4~, ZRiA
RSSI_REMOVE_BORDER_NUM % 2 4, HEFl FH B HET .

4. RSSI (WKL HEAE hog.c .

5 RAM /Flash ¥ Jd i1

PAN107x:

Flash Size: 144.30k
RAM Size: 36.20 k

3.2.8 Solution: Electronic Shelf Label
1 Tyttt
It sample 4 pan107x(40pin ;05 F) FEH T2 I H
AR ZHRH feature UNF
1. AME spi flash: Ah4E flash fRAEA 25 RIS 8, &EMR 45s it dma JxCA flash SEH—/MEI%E
2. epd 2/KFE: AME flash SRR EPEET 3 £k spi (EEiA KB, JBshE/K R
Bt

3. ﬁﬁgfﬁﬁi il Vel 58 10 J s e B epd S 3E AGRHRBR S, it A IREhFERI (standby ), EHf
15s MfiE

4. RF K&k SR MEYEA of KiEhifeE
5. & 3 WARZEW)G, BkRE, 14 FBRER

2 SRHI%E R
e board: ‘panl07x 40pin esl {254z
o HhE flash, kSt
o LRI T H nrf ppk

3 BvEHIE

BIFE( & nimble\pan107x_samples\solutions\esl\keil_107x
BEPR keil TELATDARTRCHAFAE B, THARHIE .
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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 it CRC B, 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

93



PAN1070 NDK JFE£EH TH, KA 0.5.0

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 &

94

Chapter 3. R BIRE



PAN1070 NDK JFE£MEHTH, %A 0.5.0

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
PAN107x:

Flash Size: 34.34k
RAM Size: 3.53 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_107x

() keil HEATHTITINH HEATHIELES .
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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

PAN107x:

Flash Size: 22.3bk
RAM Size: 7.22 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 SRR
e board: pan107 (G H#LS) FFAM
o uart0: overlay FHi%E P16, P17 {ENBHAR LOG #yHii 0
3 G RTREsk
BIFE([ & : <home>\nimble\samples\solutions\multimode_mouse_dongle\keil_107x
BT keil HATFIHFIH I Tom1FHEK -
4 BRI
W45 multimode_mouse_dongle Ké5% dongle F2F, dongle USB ifidi A HiJiKi
Bt multimode_mouse A%, /5 RIW] VA H ) [l
5 RAM/Flash ¥ J5 {8 % 0L

PAN107x:

Flash Size: 27.12k
RAM Size: 8.37 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 W4 @ Mibr% %

R, W ARREER) R, SSBEA E L TE

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
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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

98
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Chapter 4

I gARI

4.1 NDK Configuration JF %51

411 1. %555
ndk WIN—ERE RGE— T EH P A, e T EERARNS R G, AR
LB E L, PAK pan107x il pan101x Jr &) X

4.1.2 2. BcE A

_F-ilrr ‘Edil ‘V’lm‘ P‘lw;d‘ Flasl\“ Drbug’ PH;D'\H'E'S Twls‘ 5\;5; 7Wu‘\dw; He;n o
NS @] % B9 )@= PR MER|E=E G B et pRela-le oo e @]
S 2 ] ] e S BB S D@

&= Project | @ Books | €3 Functions | (Jy Templates |

linking...
Pr

€=91008 RO-data=4056 RW-data=1192 ZI-data=12772
FremELE: creating hex file...

After Build cr command #1: post.bat ".\Images\ndk app.bin" ".\Images\ndk app.asm" "Q:\workspace\Zephyr\nimble\panlOxx_samples\bluetooth\bleprph hrikeil 101x\Objects\bleprph hr.axf” ".\Images\ndk app.
".\Objects\bleprph hr.axf" - 0 Error(s), O Warning(s).

Build Time Elapsed: 00:00:08

Kl 1: configuration overview

pan_host_config L HLRE freertos LR K/, PA K nimble host % buf FIESE, BEME]HE
k. BPATLURYE H C B9 FH R ram §)ff il it app_config_spark.h FEFERH HE, soc, ble
controller #H % [l & image_map_config.h FE 2 OTA WHE, flash XA KI4, #HES% [mcu-
boot]](./ndk_mcu_boot.md)
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4.1.3 3. panl07x Ml panl0lx T FERECYE DL X B

panl0lx 22— H ] 16k ram, panl07x A 48K ram, ffPA panl01 H iz FAE—LLfj B AN B BE,
T 101x fl 107x FCEANE, HHEH PR 107x f) TR S| 101x 5 1, AR sdk release BLE
Peripheral HR #l BLE RGB Light fIfEr, 45 /R T panl07x Fl panlOlx 1 TAERCE . M PRI AS

FIATEU, TR R AR

app__config_spark.h Wy

_1] pan_host_config.h  _] app_configsparkh | ] image_map_config.h

] bleprph_hrmap | ] app_config_spark.h

& 2: app configuration

1. panl07x B PAEPE 48M i 32M, {HREZ panl0lx 27t HfEkFE 48M

N

iy

3. flash settings #HIEME _FEALE, panl0lx £ 0x3c000, panl07x 34 0x6d000
HAZEI panl07x 534 panl0lx #ATAZERE, HEAMR panl0lx A AR @ B AT

pan_host_config it B

Hfr&% %A TR E

ble_ spark.lib

Epand Al | Colapse Al | Hep | T showGnd Ewand Al | Collpse A1 | Help I Show Grid

Option Value Option Value

£ APP and MCU Config £ APP and MCU Config
System Clock 48M System Clock M
Periph Divide 101 A N Periph Divide 107x HE N
Enable DCDC (if disabled means LDO mode) v Enable DCDC (if disabled means LDO mode) c2
FreeRTOS Heap Usage Print - FreeRTOS Heap Usage Print r
Vector Remap to Ram — Vector Remap to Ram 2
System Watch Dog Enable v System Watch Dog Enable r
RM Function — RM Function 2
Log Enable — Log Enable 2

Flash LDO Config 2 Flash LDO Config v

1 BLE Stack Config = BLE Stack Config
Use Chip unique Mac Address 2 Use Chip unique Mac Address 2
Low-Speed Clock T Low-Speed Clock XL
BT_MAX_NUM_OF_CENTRAL 0 BT_MAX_NUM_OF_CENTRAL o
BT_MAX_NUM_OF_PERIPHERAL 1 BT_MAX_NUM_OF_PERIPHERAL 1
TX Power 0dBm TX Power 0dBrm
Force Calib RCL r Force Calib RCL -
BT controller Memory Pool usage print il BT controller Memory Pool usage print r
BT AGC Init Mode 0 BT AGC Init Mode 0
BT Debug Pin Init - BT Debug Pin Init r
Calib RF Frequency offset — Calib RF Frequency offset r

£ Low Power Config 1 Low Power Config
Low Power Enable 2 Low Power Enable 2
Detecting Ternperature Optimize Param Enable - Detecting Temperature Optimize Param Enable v
Temperature Sample Interval 300 Temperature Sample Interval 200

1 Flash Settings Config 1 Flash Settings Config
Flash Settings(kv_store) Start Address 00003 CO00 Flash Settings(kv_store) Start Address 0x0006 D000
Flash Settings(kv_store) Sector Number (»=2) N Flash Settings(kv_store) Sector Number (»=2) 4

ram function MJEE, 107x AIPAIESE, (H/E panlOlx EREARERERE, JHHZ 101x 1Y ram 2[R F:5

panl07x #%FE 1ib\pan107x_spark\ble_spark.lib panl0lx i%+4¥ 1ib\pan101x_spark\ble_spark.lib

oY% |

4.2 NDK App &AM

A BGE RG],

SF BEIIF R s A o s PR 7 3 DA T BB 2 14 [P
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KO hworkspace\Lephyrinimbleypan 1Uxx_s

File Edit “iew Project Flash Debug

NMEE@| ¥ ;|9 o

COE B 2. 00| ¥ oleprpn_nis
Project [ B |
Ij tasks.c ;I
Ij timers.c
Ij as_setup.c
=I5 FreeRTOS/Port
@0 portc
Ij heap_4.c
Ij os_lp.c
I'_—‘ljﬁ Misc
Ij retarget.c
--Ei User
E] config
--Ei host
E] host_misc
--Ei host_porting
EIE host_service
: I_hl ble_svc_gap.c

|j gatt_svr.c

i

...... ] ble_sparklib

| [ OB

=] Project @Bnnks {1 Func...|[].,Temp...|

& 3: lib configuration
4.2. NDK App JFkARE 101
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B Options for Tar % @ Options for Target | spark’
Device | Tareet | Dutput | Listing | User  C/C+ |hsn | Lirker | Debug | Veilities| Device | Targat| Output | Listing| Ussr  ©/0+ |am | Linker | Debug | Ueilities |
- Prepr Symbols - Preprocessor Symbols
e —
Define; [BLE_CFG_CONTROLLER~1.HOST_SUP NIMBLE_SPARK_SUP_APP NIMBLE_SPARK_SUF|IP_107 Define FLE,creicoNTHOLLER=1,H0515uF‘N\MBLE,SPARK,SuupPmmmg,spmx,suplpgmﬂ
Undefine: [ Undefine: [
- Language / Code - Language / Code
™ Execute-only Code ™ Strict ANSIC Warmings: |Al Wamings = ™ Execute-only Code ™ Strict ANSIC Warmings: [Al Wamings ~ ~

T Thumb Mode
I No Auto Includes
[ €99 Mode

[¥ GNU extensions

I™ Enum Container ahways int

I Plain Charis Signed

I™ Read-Orly Postion Independent
™ Read-Wike Position independent

Optimization: [Leve! 3(03) v

IV Optimize for Time
™ Spitt Load and Store Multiple
[¥ One ELF Section per Function

I Thumb Mode
™ No Auto Includes
|7 €99 Mode

[¥ GNU extensions

I~ Enum Container always int
I Plain Charis Signed
I™ ReadOnly Postion Independent.

Optimization: |Level 3(03) v

¥ Optimize for Time
I™ Spit Load and Store Muitiple
¥ Gne ELF Section per Function

I Read-Wite Position Independent

Include [\ 3 3 an 1070\ A Include
cuil| \panchip'panpiah b = . parc .| dhe [LI1N \panchip\panplab\oan 1070 s A oanc |
o6 [-princlude=app_carfia_sperkn comoc [-preinclude=app_corfio_spark h
Compler [698 —gnu  —cpu Cortex-M0 -D_MICROLIB i g-03 Otime ~apcs-interwork —splf_sections |1~ Compier [<99 g < —cpu Cotex M0 -D_MICROLIB & g -03 Ofime apos=nlerwork —spll_sections 1 =
cortrol | /4. /. 1 conirol | /_/././. /modhes/hal/panchip/panplat/pan 10700 ude 4
sing v siting v
oK Cancel Defaults Help o® Cancel Defanlts Help

4.2.1 1 FEmlidahs
1.1 rkE

W AR ) TARRETR DOREAN T 2P -
MALAR AT

K 4: chip macro

o FT 5 nimble\samples\bleprph_hr

M) fic '&:: CONFIG_S0C_DCDC_PAN1070,CONFIG_PM_ENABLE,CONFIG_LOW_SPEED_CLOCK_SRC jll]
3% : LOW_POWER_TESET_CI_100MS A1 LOW_POWER_TESET_CI_1000MS

R | R

tx power
i Bt e OO0 RRERLA) (WA | (uA,
100ms) 1000ms)
XTL 14.04 3.6
DCDC L l !
RCL iz | 33 /
XTL 133 3.5
LDO L /
RCL | EE 33 /
0 XTL [ 1396 | 35 /
DCDC
RCL | =Pl 3.2 /
XTL 11.74 3.5
LDO L !
RCL s 33 /
XTL 14103 3.6 19]5
DCDC ; ! 1o
RCL 13,74 3.4 / 18
XTL | B2 3.7 / e |
LDO
RCL | 2762 36 / e |
7 XTL 13.17 37 / ELE
DCDC
RCL 127 35 / 153
100 XTL | =EE 3.6 / TR
RCL | 27.08 36 / B 247

Kl 5: PAN1070 EVB 0B s #El 8o

422 2 R
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FORH | FURR
tx
el wt s SO GRERUA) (U, (uA,
100ms) 1000ms)
XTL 1373 | 3.6 /
DCDC
RCL 1427 | 3.5 /
XTL 13.33 3.6 /
LDO
RCL 13.29 3.5 /
0 XTL 1465 | 37 /
DCDC
RCL 17271 3.6 /
XTL 12.18 3.4 /
LDO
RCL 11.78 3.5 /

& 6: PAN1070 EVB . HECE latency THEEMR SR

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%&?ET@#%E?W&W%%%ﬁ,ﬂ%%%%?%&ﬂﬁ,Mh&ﬁﬁ§W&%ﬂ%,%ﬁ
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();

4.2. NDK App Wk$amH 103
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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
*

(FITaks:)
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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

(Fogkse)
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(£ 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

SRR

#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"

event->connect.status) ;

if (event->connect.status != 0) {

(T ogksr)
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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;

4.3 NDK fKYEI K5

AL LR LR, NERIREAS R B 7R DA L T e 2 1 R
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4.3.1

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

4.3.2

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

114

Chapter 4. JF%&¥5H




PAN1070 NDK JFE£MEHTH, %A 0.5.0

4. %% CPU SLEEPDEEP 2f/72%% 0; #ill: 0xE000ED10
5. F A, @WEHHT—IRT8) 3V [FPHAE

6. WFI();

o IBIBHRE:

1. R 7 A T

2. PR, TR

. fiE:

Lo 3R mO P, A SRR risev

2.1.2 Deepsleep Bizk, #EARFE:

1. it & sleep_mode & deepsleep #1z(, Bl B & W E I ) power switch, B E 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)

w

. WMEEJERLE : i GPIO, SLPTMR, WDT, TIMER0/1/2, BOD/LVR (i), PIN RESET,
XFFREL 1, R Lpldoh_iso_en [t &>k 1, NIAZE: TIMERO/1/2 Mafig; f1it 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 .

CXPTREE 1, AndR Lpldoh_iso_en FREM 1, AR PWM i Wik Lpldoh iso_en Fit# 4 0,
W H PWM i (FFEMREBA TR ). AR 2 st 3, PWM A% H

. Flash dp & &4 1, FFiBH enhance #i:0., BCE AR dp, Hl rdp H[A]
- H cpu HIHEEBUFTIREI I, BIHESY ram PRI, FUIPRMEER RS, R AT
7. Dly_time2 FFEARPM AL R FHACE, BOAEILEKR
8. ¥ CPU SLEEPDEEP %77:8¢% 1; Huhl: 0xE000ED10
9. Flash 2 #5518 H 58 AU
10. R4, EWHT—R T3 3V FAHAE
11. _WFI();
B
L. WRFRJRMEIE, A Ip o RT S R ISAR X R T b
2. IGEBRAHNY. flag
ik
Lo 328 m0 AR (KRB & 22k ), AR risev Pl

2. gpio Melr -, Z/DFFEARRF— N oe R 32K WHp ], PR ZEEUY gpio MY, FFE T A
32K e (F5% dly2 RYSERFPRE ) ; AR 32K Ippfoe b, UM EG 22 I ) BE A, A 32K I
B IS Sl TRI A %

>~

S Ot
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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 A5 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
o Azasa
1.88ma 11.63ma 5.248ms 9.86uc 2.1 ma 3.9Tma 236ys 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 | \V\h
a A278ps
WINDOW SELECTION SELECT ALL CLEAR
2.63ma 11.63ma 3.743ms 9.85uc 3.70ma 7.59ma 278us 1.03uc
average max time charge average max time charge
HATIE1T 4 RF ready B[]
4.3. NDK {KIYFEI K fam 117



PAN1070 NDK JFE£EH TH, KA 0.5.0

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

4.3.3 3 KIFETEZ S

1.
2.

4.4

4.4.1

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 7: 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$$noinline 0x20000001  Number @ nimble_glue.o(.ramfunc)
__tagsym$%noinline 0x20800011  Number ® nimble_glue.o(.ramfunc)
__tagsym$$ncinline 0x20000019  Number @ nimble_glue.o(.ramfunc)
.ramfunc 0x20000028 Section @ pan_ble_stack.o(.ramfunc)

K 8: #&F flash A

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

4.4.2 2 R THEA M W]
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 10T 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 K F|HE4M(%)%: PAN_BLE_CTLR_BUFFER_ALLOC K H(H{HIE Ml 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 FA{E RS 4 /e /.

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

(T ogksr)
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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 .

4.5 NDK Mecu Boot

451 1. B34

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

4.5.2 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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4.5.3 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 .

p——— A s — o | e e ne s e wanen e viom e | = = o | s -
(B 2 0] ¥ oeppnnospakots o 4% BT D@
Project L | [] bleprph hr otamap | | ] app_version.c | | ] mainc |_] image map config.h
£ 3 FreeRTOS/Kemel B
_1 event_groups.c ichip Microelectronics Co.,Ltd.

1 liste

1 queuvec

] stream_buffer.c
] tasks.c

] timers.c
) essetupc Io ne CONFIG BARE IMAGE 1
55 FreeRTOS/Port 1T n= CONFIG_OTA_IN_BOOILOADER 0
1 port.c 12
1] heap 4.c 13
w1 ost b
i os lpe 15 ne SIZE 512K
25 Misc 16 SIZE 1M
] retargetc P> 17 SIZE_BOOTLOADER
56 User 18 SIZE_FIXED APP_IMAGE
19 ne SIZE FIXED USER FLASH
L1 main.c - = -
L1 app_version.c 21
= gcanfig 22 ]/ * bare program which means it can work without bootloader
L1 image_map_config.h 23 * note image start at 0 address,and user can modify CONFIG_USER_FLASH EXTENDED SIZE size
I 2¢ | +/
FRSUITE=E (CONFIG_BARE_IMRGE)

_1 nimble_syscfg.h
_] FreeRTOSConfig.h

fine SIZE_IMAGE_HEADER o
CONFIG_USER_FLASH_EXTENDED_SIZE (0) /* user can change the valus */

LS host _ = 0
$define APP_IMAGE SIZE (SIZE_S12K - SIZE FIXED USER_FLASH - CONFIG_USER FLASH EXTENDED SIZE)
1 ble_att.c = — — — - - - - - =
L1 ble st clt.c 31[T] * ota in bootloader and there are have no backup area. so it can expand image size user can use
1 i [ | an # wmmtm i Adaca wmet meeemes BT o e

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
DIkl user flash ISR/ (optional), 4R 7R
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| e | |- | = = e aw | e e ume v | mC | w o U wc | w
P 82 0] 5| blepon hrsparkota [V 4K | T @ O @
Project +a [] bleprph_hr_otamap | ] app_versionc ] mainc ] image map_config.h
£155 FreeRTOS/Kernel = L
[ event_groups.c 7 [l#ifndef IMAGE_MAP_CONFIG_ H
J list.c #as ne IMAGE MAF CONFIG__H
a 9
queuec 10 ||#define CONFIG BARE IMRGE
() stream_buffer.c 11 [|#define CONFIG_OTA_IN_BOOTLOADER
[ tasks.c 12
[ timers.c 4
[ os_sen b
OssElup.c 15 | $define SIZE_512K
£ FreeRTOS/Port 16 SIZE 1M
& ] portc > 17 SIZE_BOOTLOADER
11 heap.dc 18 SIZE_FIXKED APF IMAGE
19 | $define SIZE_FIXED USER FLASH
] oslpe = ) | ]
20
B Mise 21
@] retarget.c bare program which means it can work without bootloader
25 User ote image start at O address,and user can modify CONFIG_USER FLASH EXTENDED SIZE size

[ main.c
] app_version.c
=i config
3pp_config_spark.h
L] nimble_sysefg.h
] FreeRTOSConfig.h
B+ host
] bleattc
L1 ble_att_clt.c
[ ble_att_cmd.c
L] ble_att_svre
] ble_eddystone.c
1] ble_gap.c
11 ble_gatte.c
[ ble_gatts.c
1 ble gatts Icl.c

TR

26
27
28
29
30
310
32
33
34
35

22 [/*
23 *
24
25 H#i

£ (CONFIG_BARE_IMAGE)

(CONFIG_OTA_ IN_BOOTLOADER)
SIZE IMAGE HEADER

36
37

CONFIG_IMAGE EXTENDED SIZ
CONFIG_USER FLAE‘I EXTENDE

E c,z:- g
D SIZE (1

38
39
40 []
41
a2

43
dﬂ[T] *

EPD_IMAGE START 0x0000A000

config ota in bootload

#endif

ota in bootloader an 1 there ar

ze nave @ backup arsa.

ne APP_IMAGE_SIZE (SIZE_FIXED APP_IMAGE + CONFIG_IMAGE_EXTENDED_SIZE)
$if (APP_IMAGE SIZE + CONFIG_USER_FLASH | EXTENDED_SIZE + SIZE_BOCTLOADER > SIZE_S1ZK)
jer flash map over

* todo author:ch

ao *

CONFIG_IMAGE_EXTENDED_SIZE f{l CONFIG_USER_FLASH_EXTENDED_SIZE ¥ J& Image fil User flash X3

RN,

image_size

image_size =

user_flash_size =

user_flash_size =

220 + 120

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

PEBCE PSSR E A

SIZE_FIXED_APP_IMAGE + CONFIG_IMAGE_EXTENDED_SIZE
= 340 octets

128 octets

SIZE_FIXED_USER_FLASH + CONFIG_USER_FLASH_EXTENDED_SIZE
28 + 100 =

RN OTA WFARRIEEAE APP 52, LT ota in BootLoader 42 %364 smp WI#E A T+, [H

i
o % I REAY 22 B

WEHFTH T image flash size <= 220K B4

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

2. %ﬁ&m%ﬁ}?ﬂ@@ﬂﬁ (1) #%1]- CONFIG_OTA_IN_BOOTLOADER F/I CONFIG_BARE_IMAGE, IF &l it

A (2) 158K user flash XiE) /N (optional ),

W R

4.5. NDK Mcu Boot
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[EAN - B8 | bleproh hespark ota o] 4| B @ D @
roject 7 a [ bleprph_hr_ota.map | _] app_versionc ] mainc _] image map_config.h
= FreeRTOS/Kemel B =] IMAGE_MAP_CONFIG_ H

L] event groups.c 8 IMAGE_MAP CONFIG_ H
L] tiste E
=B 19 CONFIG_BARE_IMAGE
quede.c 11 CONFIG_OTA_IN BOOTLOADER
L] stream_buffer.c 12
1] tasks.c il
] timers.c 12
G B os.set 15 SIZE_512K
Bl os_setup.c 16 51ZE_1M
B FreeRTOS/Port [> 17 SIZE_BODTLOADER
] porte 18 SIZE_FIXED_APP_IMAGE
J heap_d.c 19 SIZE_FIXED USER_FLASH
=0 I’ 20
3] os_lp.c 21
-5 Misc 22 0/* bare program
L] retarget.c 23 * note image
=5 User =
. 25 []#1f (CONFIG BARE IMAGE)
] main.c o R
1 app_version.c 27
EHiF config 28
] image map_config.h 28
. 30
L1 app_config_sparkh ag
L] nimble_syscfg.h 3z
L] FresRTOSConfig.h 33 |
=5 host B
35
'] bleattc Se
] ble_att_cltc 37
] ble_att_cmd.c 38
[ ble_att_swr.c 39
40 5
"] ble_eddystone.c o =
1] ble_gap.c 42
] ble_gattc.c 43 |
] ble_gatts.c 44 ]
45
] ble_gatts_Icl.c e |
] ble_hs.c e
] ble_hs_adv.c 48 SIZE IMAGE HEADER
_] ble_hs_atomic.c 48 | CONFIG USER FLASH E * user can change the wvalue * ]
20 bl 'h'f 50 APP_IMAGE START 0x0C 00
e cig.c 51 APP_IMAGE SIZE (s XED APP IMAGE - CONFIG_USER_FLASH EXTENDED SIZE)

RN
1 B oo

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

4.5.4 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 g5, 107 HGHEAARHEA ROM #5108 FF% H O 5L

3.2 UART dfu Eizk
void on_uart_dfu_enter (void);

A dfu id)5, 2R xmodem WIS OTA FH4¢

3.3 PRF OTA Eix
void on_prf_ota_enter(void);

i ota XA ENIHEA ota JRZ, firmware i) 2.4g dongle KIXZ4 T ota X455

3.4 Backup dfu BizX,

il backup DIk PR SE RN, thiE RS2 image

4.5.5 4. uvart TPkt

TR RS AR, BRIA kel iiRtE, 78 TREM 2L H 5% Images T 2% H 84 i ndk_app.
signed.bin, i X DIREMOII RS %% T python Fl python [/E SCF numpy. N5 RS E 4 %%
python, HHAT NG LS numpy
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python -m pip install numpy

» workspace » Zephyr » nimble » pan107x samples » bluetooth »

N
o

Images

Listings

Objects
| ] bleprph_hr.uvguixxuchao
@] bleprph_hr.uvoptx
B bleprph_hr.uvprajx
[ ] EventRecorderStub.scvd
[ JlinkLog.txt
5] JlinkSettings.ini
& JlinkSettings.JLinkScript
postbat
ﬁ project.sct

4.1 BEDFEA vart THEELX

ErHES

2023/12/4 19:05
2023/12/15 9:34
2024/3/29 16:27
2024/3/29 16:27
2024/3/29 16:27
2024/3/29 16:27
2023/11/30 17:20
2024/3/29 11:27
2024/3/19 18:28
2023/12/18 16:19
2023/12/4 19:04
2024/3/29 15:20

bleprph_hr » kel
=5

e

M=

=

XUCHAO 0%
UVOPTX =&
K#ision5 Project
SCVD i
AT

EEoE
JLINKSCRIPT 3Zi&
Windows HHHE.,

Windows Script ...

1. {#i§E vart dfu ZhfE, #id BOOT_FROM_UART Zi#EfT{IifE

2. 4’5 uart dfu j

#if BOOT_FROM_UART

Fo

181 KB
50 KB
38 KB

1KB

346 KB

1KB
6 KB
1KB
1 KB

HEARY signal BREL, IRHESAMEER:, R T FHH5RE BootLoader B4 3 FF,
PORTFEBY. PR PAMEER signal BR%. BHAIIF

/* 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) ;

GPIO_EnablePullupPath(P2, BITO);

for (uint16_t i = 0; i < 1000; i++) {

if (P20 ==
return false;

}

return true;

3. F# BootLoader Fl 2T,

4.2 i

N ZRET 35

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

#define BOOT_ FROM_UART

2. YT TAEH N2 peripheral hr (K TAE, 7
3. i TH SecureCRT #4774
B A T, BB ERR 921600

4, FIIF LA SecureCRT %

T Bl vart FHEITR

Al E OTA in Bootloader [T

=B TAE, ELAn ble_ central

H

126

Chapter 4. F&RHeH



PAN1070 NDK JFE£MEHTH, %A 0.5.0

5. kR P20 8 GND, it F, &F LH SecureCRT | log #THI, —E i CCCCCCCCCC

- Chip Flash uID  425031563233391711420F375603AB7E

- Chip Flash size : 512 KB

LL spark controller version:d7cd4bfa

app started

APP version: 0.0.0
cooocococooccocooocococococcocococccococccccococococooococoooccccocococcoocococoooocooooooooocoooooocoooooo
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC.

K 9: PAN1070 UART DFU 3k A F-Zabit

6. #£ TH SecureCRT )7 {57 FIH%ESE” K% Xmodem(N)”, EFERFFHH TR M, T image
B#%42F: ndk_app.signed.bin, SCIEFFIR{EH

- Chip Flash uUID : 425031563233391711420F375603AB78

- Chip Flash size : 512 KB

LL spark controller version:d7cd4bfa

app started

APP version: 0.0.0
coccccoocccocccococococcccocccocccccoccococococcococcccoccccco oo Ccoo oo OO C OO OO CCCOCCC oo oo
CCCCCCCCCCCCCCCCCCCCCCCCCOCCOoCo

s xmodem {580, 2 octrl+C HiiE.
44% 53 KB 4 KB/s 00:00:16 ETA 0 Errors

K 10: PAN1070 UART DFU 1&g 3¢

7. s GND, R, AFEHH log, AT log;

4.5.6 5 USB dfu F+ZLithw

THR TR EE A RS, BOA keil ZiiRymfe, £ TR R H & Images N2 H 304 i ndk_app.
signed.bin. I ZINREMKMEI RS L% T python Ml python [ numpy. HIRRALEC 4 4%
python, AT NI fir$- %% numpy

python -m pip install numpy

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

e

B HRE =5 Fh

Images 2023/12/4 1905 i

Listings 2023/12/15 9:34 I

Objects 2024/3/29 16:27 iFE
| ] bleprph_hr.uvguixxuchao 202473729 16:27 XUCHAO 0% 181 KB
0] bleprph_hr.uvoptx 2024/3/29 16:27 UVOPTX 3Zi& 50 KB
B bleprph_hr.uvprajx 202473729 16:27 BEision3 Project 38 KB
|j EventRecorderStub.sovd 202311730 17:20 SCVD 3T 1 KB
|j JLinkLog bt 202473729 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
postbat 2023/12/4 18:04 Windows HHHEE... 1KB
ﬁ project.sct 2024/3/29 15:20 Windows Script ... 1 KB

5.1 KrFEEA usb R

1. {88 usb dfu THE, i#id BOOT_FROM_USB ZZibA7fifE
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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

#4f 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++) {

}

return true;

}

== 1) {

return false;

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

5.2 BefERIFE

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} ®
T Zow BE
wERE
iEH USB R | R RSE M) Panchip USB DFU(35569-0-0000) v
RERE
BEEA] 512K (Flash: S08K) ~ HIEELAEFEZIAER
ik ol CRC Wi I A
RERRF
hikRIEF
0%
o
® 11: PAN1070 USB DFU {H %] usb [
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6. £ LHRFREIBEERE WNRT" >7 Sy, wHREFAR TREM S, (77T image P2
Fmdk_app.signed.bin, ¥EREHHETTEM 0x41000 F-4h

7. REFINESZ )R, AT SRR R Eie

£ pan107xToolBox V0.0.003 _ o w
H BF FE

BEEE

WH USBRE (R RGR ) Panchip USB DFUc35569-0-0000) »

BRER
EFEA] 512K (Flash: 508K) ~ | FEHE0 R EFEXRR A EE

4k Foal CRC iz FEE
1 0x041000 = O0x01E1CO  0xF199656C D-... mEEE
WF23E
FEELA =
== 55 Huht: 0x041000 - A/ 0:01E1C0

== Y (4475, 3.0515)
5)

 12: PAN1070 USB DFU FH% i 3h

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

45.7 6 PRF ota TFELikfR

1. 479 T.H Panchip 2.4G OTA V0.0.002.exe, ¥E#E 2.4g dongle ¥R 0, EARBEE TR K TR :
2. _BAEHLR A A 225 EAIHLIRIHS Bl SCRY

note: LRFIHFARITES:, AREFIORBEA A ASRETH RS . AT R A MIRTH AR ifs L ToBi I
%

4.6 NDK 5 VLS (FAQs)

4.6.1 Ql: Rl 23fdil] JLink (SWD) Bésk—A~ IR, Joik (8ifibife) FRRpesk ?
IEF UL, WA JLink BELEMEITE, B0 AR Rk App TR, HEEBAEZSMR EMEH JLink
Besk App TRERA S Y, BHRBESEMAZE S 2, WA R EE AT AR
1. #&4E App RRPILG LA & T PO0/POL 5 IR ThfE , K5I i BRIAR) SWD DR )it A HAth
Hifg (W GPIO), AP2 4 E M JLink JFTRERMIME, SWD @53 ik IE# 3T
2. 1) App TR E B KA HIE LS R i DeepSleep 5 Standby REIFEHRIFE , 7EX PIFMIKZhFE
BN, SWD MR IIE IR T
A E| PR, AT PAZEERF JLink 1) RESET 5| i#:8] SoC () RESET 51 I, AEFH#ITR,
R Z WHERT DAY . 25 B YA R Tk ), IR AT LA A S P Rh 7 i
1. f#iff] Panchip &77ke5¢ T2 PANLINK, ¥thH Flash 435585
2. PfT JLink 4 ForceEraseVectorTable PAN107x.bat ({/T: <pan1070-ndk>\05_TOOLS\ & T

AHFET), WEASERE Flash ERSSMAR SR, #980), JFLERIFIER @ JLink Sk
S
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/. Panchip 2.4G OTA V0.0.002

- o x
X BT #Eh

RORE

£ |COM33 4USB-SERIAL CH343 (COM33) v s
=R

T |C:"-.Users"tpanch.ip"-.Deshcp“-lead_ra\v.bi.ﬂ
| #2RFA/)y 0xTF000(508 KB) | BREAFFFA) - 0<7F000(508 KB) | RESHE 127 |
RF 2888
HEITHEE (dbm) HIZE(MHz) | 2410~ | Hhih (Hex) [71 76 4120
® Bk | RERE
P s | | EEE -

| Rl 4 kB v

FHR I EER A (Bytes) |128 o
FEASEHEEAM 50 s BN e)

LPik Fir

BEREE AR TFRIS 4 ‘D:'ﬂ.g1t7new"-.pnlOS'ﬂzeph}‘r71152"-‘dcvitools"‘.OTAIﬂ"-Panch.lp 2.4G OTA'\log

Kl 13: PAN1070 PRF OTA EAfi#lL

) EIAPIRPO A Flash 1), SoC (1) RESET 5| i@ —& %4 I PANLINK/JLink
il
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Chapter 5

i i

5.1  HymReR
5.0 1A EE RSB

WSS R IR E 4R L) PAN107x / PAN101x 8454 Bt o OB, PesgiEiaansg 1-1, £ 1-2

IR o

J-Flash %# | PAN107x / PAN101x K &R
VTref 3.3V | <—> | VBAT

GND <—> | GND

SWDIO <—> | P01

SWDCLK | <—> | P00

PAN-LINK2.0 | &z PAN107x / PAN101x 7 Fi&Eth
VDD <—> | VBAT

GND <—> | GND

A2 <—> | RST

A3 <—> | P01

A4 <—> | P00

IR T LR, B EMTIME A PAN1O7x / PANTOLx G Rbesg EBANER 1-3. 3% 1-4 PR

J-Flash #%#E | PAN107x / PAN101x &5

VTref 3.3V | <—> | VCC_RF

GND <—> | GND (3F: QFN32: 33 %S5[l (ePAD))
SWDIO <—> | P01

SWDCLK | <—> | P00

PAN-LINK2.0 | &3 | PAN107x / PAN101x &5

VDD <—> | VCC_RF

GND <—> | GND (¥£: QFN32: 33 S5l (ePAD))
A2 <—> | RST

A3 <—> | P01

A4 <—> | P00
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5.1.2 2. Hyrkesak T

Wit & PAN-LINK2.0 £5% PAN107x / PAN101x s AL T
F#

2.1. BEPRAESRS

Fi4e¥ PAN-LINK2.0 i3 MiniUSB 25 i%4:%] PC HLjK .

PAN-LINK IC Programmer V2.0 <HighSpeed>

a
USB

K 1: || 2-1-1 PAN-LINK2.0 %588

K 2: & 2-1-2 MiniUSB jE#:4k

AR PAN-LINK2.0 [ fFREFA SR PANTOTx W ek, MIFEEARIEHR S F 3 8 T4
ol BT B SCR 7 ¥R B PAN-LINK2.0 [ AP

2.1.1.PAN107x / PAN101x ,fhJi Bk %2k 3 PAN-LINK2.0 #2111 VCC 5 VIO @3Bk,
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PAN-LINK2.0 #OH | &8 PAN107x / PAN101x 7 Rl
VDD <—> | VDD
GND <—> | GND
Al <—> | RST
A3 <—> | P01
A4 <—> | P00
2.2. THY
{~ pan1Dxx download tool VE.X.XXX - a x
o BE & EH
THREmE
Eras v | RTRE
THEEmS
~ [PAN10xx Project]
~ @ TEEFES (CRC: 0x00000000)
i EEER
O FEahsmss
O =EEsamwTE
B FEE PAN-LINK ETFEETH
> O =57
O s wee O TH=xE O THmERE
BACLINE 351 T EESaAmEw
SRS [0 ~| [ mEe BEASE FHAEEE T RH wac
BERE mgEm| 0 || =#BE BHER
0%
PAN-LINK EEH AL T (V:2.0004.1070.1010) =5 22 [ 250 ma]

Bl 30 &1 2-2-1 g TR B

b 2-2-1 ek THE S .

Lo RN SO P O P R R T A B e IR T, SN B RAR DI
2. d SR R TR AR B B S e SRR R AR

3. MRHETE SRR B AL T 2 B

4. PR RGN, BCEHBOA T 83 PAN-LINK J5 R #E)0 A,

5. Wi FEITI T EAE TR

2.3. AW

MRk THARE-> # A M Soryok B s F1, ST R B S0y .
PAN-LINK2.0 F2FF 8 H . PARRE s 1B Bl 5 I 10 RHARZE RS B SRy Fh o ik .

5.2 RF TEST
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ey

& ESEEHS F1

&, S PAN-LINK BEli$2F

[ e Ctrl+Alt+V
0 =7 Ctrl+Alt+A

K 4: & 2-3-1 ZEBEH S0k

5.2.1 1 Hyfietitid

AILEZANE PANL070 RE UL E R 6

5.2.2 2 BIULK

« PAN1070 EVB # Tt

USB #e 1 TH#A T

ek :

— (B ER: EVB il USB #di 0 TH:

+ ICEK(P01) 5 USB #5001 H TX j%#
« ICED(P00) 5 USB #%H: 11 T H RX jE#

o PAN1070 ToolBox |7

« USB TYPE-C £

5.2.3 3 RF JRIPESEW]

NO | Elf4i%FH T HEE ¥ 3 H
HA

1 RF PERRINA (RSTTE. Fifw. EVM. 107 #il 107 XM | PAN1070 RF JIA[EF | 2024-04-
WAL R4 ) 07

2 RF {55 R (RSSI) PAN1070 RF {55348 | 2024-04-
kG 07

5.2.4 4 W]

PAN1070 EVB Hg PIN il :

PAN1070 EVB #g GPIO | USB # &0 I H
ICEK_uartl_rx(P01) UART TX
ICED_uartl_tx(P00) UART RX
VBAT VCC(3.3V)
GND GND

4.1 RF PEREMNA (s BER)

RE N SCRF 2 A, 5 — Rl RITAREOGER AT (cmw500), 55 —FR ] panl070 tool box T.
HAEAT L
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411 BrdfESHIA
1. 'F# PAN1070 RF iz &l

2. Bk hex FEF, BRI Z% ) -Flash ke & siPanlink ka7 ik | B IGWR-EH I
.

3. BEEAID, RIEREIERAES (cmwb00) fER RIS O

4.1.2 Pan1070 Tool Box T~ H. 347 S5HMIA
1. Jf] panlink #{# j-flash B 4" PAN1080 RF 3t E {44 .

2. PAN1070 9 i [& 4 7] 76 PAN1070 ToolBox T.H w5 ih, 4R & Frs, ] i ] i 127
05_TOOLS\RF {llit[FE{4:\PAN1070 RF 3 [E{%.zip”

3. PSRRI 27 J-Flash b7 % B{Panlink K37k, BemI b ¥ o L.
4. MERRAE T B PANIOTx T 48 7 458 s —3 RE R,
uart PAEER:115200
PRI A 5

o TX MK, ATPATEHT A ik BB A dtm Bl (R — A PR B M B 5w ), i it
T DO ZE SR DL

BOizE Usk R E MistER MHBRZE

HOE | COMI #fi {3 (COMI) ~

e[ 115200 <]
tidisfiz | NONE ~
#igfz 8 -
21tz |1 -
> &N
=&t it

#i% [ 2402 MHz <]

PHt: [IMPHY - §
iE#l{E4y | Standard Modulation Index ~| P

IR E A i% RSSI
O A8 TERiER

> TR
RS

Bl 50 P-1 BRI O E
o RXMUBLRIDAFTIT 2 AN, #2551 2 4> 107 8, — DB tx B, —DREN rx B, tx
U BCEL tx counts K3k, rx I TR counts, MW rx f A REUL .
4.4 RF {55 R

1. F panlink #i 3 j-flash B [E{}” RSSIVIEWER,_ BAUD115200_POORX_POITX V001.hex “

2. E T #E PAN108O ToolBox TR G, WA A" 5 Tools\RF i [E {:\PAN1080
RSST VIEWER iz [ {4 zip” .

3. BEEMETS% J-Flash F 7 % 5{Panlink ke 7% , BRIl - L.
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4. MR AT S PANIOT T L4 8 7 454 PSR IUE RF {55 R4,

5.3 JFlash $é35¢

A LEH ] Segger J-FLash T HLpssE [ {45 PAN107x SoC [ 7% .
T J-Flash Fest THAT, itk J-Link {45 PAN107x g5y SWD JEHEIEH .
J-Flash T HAE/EAIRAT :
1. #T9F PAN107x NDK/ZDK Hiffj J-FLash 555 T.H
FE <PAN107x-DK>\05_TOOLS\#&i& L A \JLink-V644b HF T F| “JFlash.exe”

I M =1 == JLink-V644b-240327 - O x
I #E  =E | GREFIA e
&« v P « 05 TOOLS » EiRILE » Jlink-V644b-240327 » ~ 0 £ JLink-v644b-240327 &=, P
i ) TG 28 Hoh 2
Devices 2024/4(3 21:04 =
Doc 3 =
ETC 2024/4/3 21:04 g ==
GDBServer 2024/4/3 21:04 =
RDDI 2024/4/3 21:04 =
Samples 2024/4/3 21:04 i
USBDiriver 2024/4/3 21:04 =
E JFlash.exe 2024/413 21:04 RIEERE 703 KB
ﬂ JFlashLite.exe 2024/4(3 21:.04 TR 344 KB
El JElashsPlexe 2024/4/3 21:04 fzzh=l= 408 KB
El JFlashsPi_CLexe 20247473 21:04 iz = 562 KB
El JLink.exe 2024/4/3 21:04 AR 292 KB
[4] JLink x64.dl 2024/4/3 21:04 AT E 17,586 KB
|:I JLinkARM.dII 2024/4/3 21:04 st = 16,401 KB
B JLinkConfig.exe 2024/4/3 21:04 RIFEER 440 KB
€ JLinkDevices.xml 2024/4/3 21:04 Microsoft Edge HTML Document 147 KB
B JLinkDLLUpdater.exe ’ EEE 139 KB
Bl JLinkGDBServer.exe SRR 711 KB
’.'EI ILinkGDBServer.ini 2024/4/3 21:04 EEEE 1KB v
40AME  EEH14TE 702 KB =

& 6: J-Flash H &%

2. Wik JFlash.exe FIIF%Y:, TEXGM A ESE Create a new project, X5 il Start J-Flash
Ei/gail
TEFd AR, il .., #FA Device A H
JE Manufacturer H11%6#% Panchip, KRG E|FH-1k$E4 ~ PAN107X () Device, miili OK #4HHGIA
M SEER: Target - Connect, JEEEH bRt
Wi Rkt B E J-Flash B4 My 2 1 X0
B iR BRE Target - Production Programming (Pt F7), Besifely EibH
P‘%mﬁi 0, 2AMRERR

D BSR MU RIF AR ZMAT, TEFHEA TN, SEHSS R EE.

90.\‘.‘7’91%99
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EN SEGGER J-Flash V6.44b - o x
File Edit Wiew Target Options Window Help

Welcome to J-Flash

Flease select one of the following start options:

 Open recent project: | Other.. j

Teate a new proje

[~ Do naot show this meszage again. Start J-Flash

Application log started ~
— J-Flash V& 44b (J-Flash compiled Mar 15 2018 12:09:47)
| - JLinkaRM. 411 ¥6. 44b (DLL compiled Mar 15 2019 12:05:42)

< > o

List of MCU devices read successfully (6826 Devices) |

NN

K 7: J-Flash ¥l 5L

5.3. JFlash %5k 137
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BN SEGGER J-Flash V6.44b
File Edit View Target Options Window Help

Create Mew Project

— Target Device

|E0rtex-MD

ILittIe endian VI

— Target Interface Speed [kHz]

|swD | | 4000

Application log started

~
— JFlash V& 44b (J-Flash compiled Mar 15 2019 12:09:47)
— JLinkdFM. d11 V& 44b (DLL compiled Mar 15 2018 12:05:42)
v
£ >
List of MCU devices read successfully (6826 Devices) /LI

Bl 8: B TR

138
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BN SEGGER J-Flash V6.44b - a Y
File Edit Wiew Target Options Window Help

Select device

M anufacturer I Panchip

b anufacturer | D evice | Core Flazh sizel R sizel
Fanchip PANTO1 Cortex-M0 252 KR 1E KR
Farchip [ A0 L ; ]
Panchip PANT080:A Cortex-+0 508 KB B4 KB
Panchip PAN1080=E Cortex-+0 1020 KB B4 KB

< > i

List of MCU devices read successfully (6826 Devices) |

& 9: Device A
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ﬂ SEGGER J-Flash V6.44b - [new project *]
File Edit View Options  Window Help

Disconnect

Host connection Test

Target interface Production Programmil
Init 5D zpeed 29 "

SwD speed Manual Programming

MCU Panchip PAN 1072
Care Cortex-t0

Endian Little:

Check core D Mo

Use target RAM 48 KB & 0820000000

Flash memory Intemal bank 0
Base address 0x0
Flazh size 508 KB

Application log =started

— J-Flash V&, 44b (J-Flash compiled Mar 15 2019 12:09:47)
— JLinkaFM. d11 V& 44b (DLL compiled Mar 16 2019 12:05:4Z2)
Creating new project

— Few project created suecessfully

Connect to target

B 10: R bR A

140
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Bl SEGGER J-Flash V6.44b - [new project *] - m} X
Eile Edit View Target Options Window Help
3] = | @ |[ = | | E}DAPDK\BQB _tx 01_rx_00.hex E=R(ECR >
Name |\“""5‘|UE | Address: |00 Egﬂ
Host connection  USE [Device 0]
_ Address | B |1 |2 |3 ]|a]5 |67 |89 [n|B[c|Dp|E[F |nasciI El
Ji'ga'gle'facz i;\éng APAAR (28 76 PAA 20 F1 @ A @A F? AP @A PA D5 AA PA OB V. .cveceeuo...
il Fpee 2
SWD speed 4000 kHa AAP1A |9A 0@ 90 P@ 9@ AP AP PP AP AP NG B AA AR BA A ................
AAPZA (9@ G0 90 @@ PP PP PP PP PP O PG BA FD A0 BA 8@ ................
MCU Panchip PANT07%, AAP3A (9@ 0@ 90 @@ PP PP PP PP FF G AB BA B1 A1 BA 8@ ................
Eﬁ;an Eift'lf:“'m @PE4P |03 B1 0B BA B3 ©1 P P9 98 P O8 O 5D 1A 00 B8 ............ 1...
Check coelD Mo AARSA (93 @1 9@ 9@ 93 A1 PP PP A3 G1 AB BA B3 A1 BA @0 ................
Use target RAM 48 KB (& 020000000 AARGA |15 1A 90 PP PP PP PP PP A3 Ol AB BA 85 22 BA 20 ............. v
— | T AEA7A |5F 1A 90 ©@ B3 A1 PP PP A3 O1 OB BA B3 A1 BA OO _...............
B e DTDE'”E' an PPBSA |93 91 90 00 63 Ol GO G0 03 G1 00 00 00 00 08 B0 ................
Flash size 505 KB AAR7A |(9A 00 9@ PP B3 Bl PP PP B3 O1 A0 BA B3 A1 BA B0 ................
AAPAR |9A 09 PO PP PP PP PP PP PP O AB BA 91 BA BA BB ................
AAPEA |93 91 9@ @@ BD 12 ©P PP 75 11 AP B OB OA BA A ........ Weeoennn
AAACA (@3 48 85 46 PP FP 34 FA BA 48 BB 47 1D 33 B1 8@ .H.F..4._H.G.3..
6EPDA |28 76 90 2@ B4 20 71 46 B8 42 @2 D@ EF F3 B9 80 (v. . qF.B......
AAPEA (@1 E@ EF F3 @8 8@ 71 46 M@ 4A 1@ 47 B? 10 A0 0@ ...... qF.J.G....
AAPFA |@4 48 8@ 47 @4 48 @A 47 FE E7 FE E? FE E? PE E? .H.G.H.G........
AA1AA |FE E7 FE E7 91 18 AP 6@ C1 G GA AA 1@ BS 43 1A _............. c.
AA11@ |93 42 @9 D2 83 18 88 18 @3 EM 4@ 1E @1 78 5B 1E .B........ B..xI.
RARd 2R 40 A CT9 4T DO N7 4@ DN @AY AC AD A7 aD @A77 @7 NR D T~ j
EN = |[= ][ =
- ROMTB1[0] @ EOOFFOOO0 ~
- ramrb1[0][0]: EOOOEOO0, CID: B10SE0OD, PID: OOOBEOOS SCS
- Romrk1[0][1]: EOO01000, CID: BiOSEOOD, PID: OOOBEOOA IWT
- Romrbl[o][z]: ECO0Z000, CID: BLOSEOOD, FID: OOOBBOOE FEE
— Executing init sequence ...
— Initialized successfully
— Target interface speed: 4000 kHr (Fixed)
— J-Link found 1 JTAG device. Core ID: Ox0OBB11477 (Hone)
— Connected successfully
Opening data file [D:\PIEVBOE tx_01_rx_00. hex] ...
— Data file opened successfully (107955 bytes, 1 range, CRC of data = 0x241043C3, CEC of file = OxC9ES1465)
W

Ready

K 11: AL Bt

Connected

Core Id: 0x0BB11477

Speed: 4000 kH

5.3. JFlash &3
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BV SEGGER J-Flash V6.44b - [new project *] - O X
Eile Edit View Target Options Window Help
3 onnet ot 00hex BRI
:I:Name i Disconnect Egg
Host connection | Test o
1/2]3l4ls|e|?|el9lalm|c|p|E]|F ascII Iﬁl
Target interface Production Programming F7 7 ©9 20 F1 OP 99 09 F OO 99 90 D5 OO 00 BB Cu. ............
m%‘:gezﬂee‘j Manual Programming , 17 93 90 9O PA B PO PA B0 PO PO B PO PO BB .. ....._.._...
w8 B8 00 PO PQ 09 OO PO P9 P9 PO FD 08 B0 PO .........eee.e..
ML Panchip PANT07% PAA3A |90 00 90 9A PA P9 99 9A FF 90 99 90 B1 01 90 BB ................
Eﬁ[jeian Eift'lf:“""'o @PE4R |93 B1 B 09 B3 B1 B9 B@ 6D GF 8@ B9 5D 1A B0 B9 ............ 1...
Checkcore D No PEBSA |93 01 90 9@ 93 ©1 98 90 03 01 08 00 B3 01 08 B0 ... .............
Usetarget RAM 48 KB @ 0520000000 PEB6A |15 1A 90 90 00 O 98 9@ 93 O1 08 08 85 22 08 20 .............
PAB7@ |SF 1A 90 90 93 ©1 99 90 93 ©1 80 90 B3 01 80 B0 _...............
EE;:::J::g 'UTUE'”a' bark 0 PAPEP (B3 91 PO B A3 O1 O AP B3 @1 AP PO OO OO OO OO _...............
Flash size 508 KB PPB90 |90 90 PA 9@ 92 ©1 00 9@ 92 01 00 90 B3 01 00 BB ... .............
PEBAA |90 98 90 90 00 OO 90 90 00 08 B8 80 91 OA B8 BB ... .............
PEEBA |93 91 9@ 9@ BD 12 98 9@ 75 11 00 90 98 98 08 08 ........ Weennns
PABCA | @3 48 85 46 ©@ F@ 34 FA 08 48 @8 47 1D 33 91 @8 .H.F..4..H.G.3..
PAADA |28 76 ©A 20 B4 20 71 46 9% 42 @2 DA EF F3 @9 8@ <v. . qF.B......
PAPE@ |91 EA EF F3 98 80 71 46 0@ 4A 10 47 B9 10 00 88 ...... gF.J.G....
PPGF@ |@4 48 8@ 47 B4 48 @@ 47 FE E? FE E? FE E? FE E? .H.G.H.G........
9919@ |FE E? FE E? 91 18 98 08 C1 98 08 08 18 BS 43 1A .............. c.
99118 |93 42 ©9 D2 83 18 88 18 ©3 E@ 48 1E @1 78 5B 1E .B........ e..x[. 5l
AR 2R 40 A C9 4T TG nmY 4@ DN R AL AD A2 4D [A7T7 A7 iR £eN ] - "~
Fl = |[= ][ =
ROMTb1[0] @ E0OFFOOO o

CID:
CID:
CID:

ROMTh1[0][0] : EOOOECO0,
RTBL[0][1]: Eo0Oi000,
RoMTbl[0][2]: Eooozoo0,
Executing init sequence ...
— Initialized successfully

— Targzet interface speed: 4000 kHz (Fixed)

— T-Link found 1 JTAG device Core ID: OxOBE11477 (Wone)

= Connected succezzfully

Opening data file [D:\PDEYBQE_tx_01_rx_ 00 hex] ...

— Data file opened successfully (107985 bytes, 1 range, CEC of data = 0x241043C3, CEC

EI10SEO0D, PID: OOOBEOOS SCS
E105EOOD, PID: OOOEEOOA IWT
E10BEQOD, FID: OOOEEOOE FFE

of file = DxC9E51465)

Erase, program and verify target

Bl 12: JHifbes

Connected

Caore Id: 0x0BB11477 |Speed: 4000 kH
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Eile Edit View Target Options Window Help
EN = = |[=]|ED = |[= ][ =
Hame |\“""5‘|UE | Address: |00 Egﬂ
Host connection  USE [Device 0]
Mddress | B |1 |2 [3[4[5[6|[7[8[9|n|[B|c|D|E|F |nsciI El
Ji'ga'gle'facz i;\éng PEPE0 (28 76 PA 20 F1 9@ OB B0 F? 69 0 00 DS BB B0 B0 Cv. woueuwewewen-
il spes z
WD speed 4000 kH= APA1A (AR AP PR PP OB O A BA PP AP AP AA OO0 OO BB BB ................
APA2A (PB AP PR PO OB O OO B PP AP AP @A FD @6 B0 BB ................
MCu Panchip PANT 07 APA3A (PR AP PR PO OB O GG BA FF A0 AP A O1 61 60 BB ... ..............
core_ Cates M0 EPR48 (@3 B1 9@ PP B3 @1 PP B9 OB B @O BB 5D 1A B B9 _........... I...
Check core (D Mo APRSA (A3 A1 P GO 62 01 A6 BA B3 AL AP A A3 61 B BB .. ..............
Use target RAM 48 KB @& 020000000 APBGA (15 1A PD PO OO OO OO BA A3 AL AP AA@ 85 22 @O 28 ............. ".
aaa7a %F 1A BA BA B3 Bl BP B0 A3 A1 A AA A3 @1 BA @8 _ ... ............
Flazh memony Internal bank O
Base address 0x0 J-Flash V&.44b g L L R
Flash size 508 KB B 88 .............a.
) T
"0" Target erased, programmed and verified successfully - Completed after a8 _....... TR
& 3.080 sec 1 88 .H.F..4..H.G.3..
9 88 Cu. . qF.Bo.....
A a8 ...... gF.J.G....
e
= 2 s 1 C.
] AA11A |93 42 @9 D2 83 18 88 18 A3 E@ 4@ 1E A1 78 5B 1E .B........ @..xI.
AR 2R 40 A CT2 4TC 0O N7 4R DN R AL RD AT aD R @RI NRA wD T~ j
EN = |[= ][ =
— End of flash programming A
— Flash prozramming performed for 1 range (110592 bytes)
- 0x0000 = Ox1AFFF ( 27 Sectors, 108 KB?
— Start of verifying flash
— Using the native verify function of the flash algzorithm
— End of verifying flazh
— Start of restoring
— End of restoring
— Executing exit sequence ...
= De—initialized =uccezzfully
— Target erazed, programmed and verified successfully — Completed after 3.080 sec
v

Ready

Connected

B 13: ek oe i

Core Id: 0xOBB11477

Speed: 4000 kH

5.3. JFlash #43%
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5.4 Panchip 2.4G OTA T H

Panchip 2.4G OTA 22 Shanghai Panchip Microelectronics Co.,Ltd. 5 PAN1070 SDK #24Lpg % T A
L4, HEGEWTIII6RE:

o Fify 2.4G T ERM ML & 1T OTA FH
U exe FEFPRY LA .
R A A exe M PNFTSCMRS
JE BN AR X R -
FHOUH AR A
AT R —A SO, B exe WHATRE P 7R B SO e NI P S
JABI AR .

541 1. OTA J}4%

Pl Er BUPR I H S FF 2.4G OTA [ EHL ML & 24T OTA THL.

1.1. OTA Stk

/i Panchip 2.4G OTA VX.X.XXX - O X
IF Bor EEED

BOEE

B0E | COMM #USB Enhanced SERIAL CH343 (COM4) | ERE
EREE

MEEF | [D:test OTAota bin
| #BEEA L 0x24564(145.348 KB) | BEFMT A0vb: 02250000148 KB) | BESER: 37 |
RF 3G E
S5 T (dbm) [ 0 | BEME) 2402 | Mt Hex) [71 76 41 29 |

|BEAL 2w -

@ ming| | LEmE RBRNMIER Byt 128 v
>R [EEE SEREEHESSNAm  pmERRRAG 1 |
> FrEEFER

HHEE B R [Dotestlog |

0%

K 14: OTA Fm

L2, BRPHREN 5 ik

Lm# OTA FEJp3cft:, “*bin” AR 31

2. W 2.4G FEH AT F S

3. JEshiER:, IS FEVER:, IFE RF S4000E

4. WERBHT RF 24, FERERERE, FHkE RF iLE.
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5. BEMEFR MM, S, SRS i A BB T OTA JH4%
6. mialiIFARTI, U7 OTA TH
R, ATRASTE RS HB-> A B SOR
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PAN1070 NDK JFE£EH TH, KA 0.5.0

146 Chapter 5. = Mlis



Chapter 6

kT H

6.1 PAN107x Toolbox T.H.Zi

PAN107x Toolbox 4& Shanghai Panchip Microelectronics Co.,Ltd. > PAN1070 SDK $Z24LfF % T HAE
&, HAEt ST En6e:
o BEATTRIEARY RE i
« YHWH DFU E4 5%
o PAN107x {5 5| LK)
o /] PANTOTx 585 Fy i 24 ji BRARA5 5 0 9 R
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 Mgyt im ket

BT &M

e s Ctrl+Alt+C
English Ctrl+Alt+E

I RF G Ctrl+Alt+R

% DFU Ctrl+Alt+D

- Z|HE Ctrl+Alt+P

W RF{ES=&£ Ctrl+Alt+]

Bl 1 B UM Re S

6.1.2 1. RF Mk

R ILYIRE, Bl PAN107x ith i RF UL (4, 3@t 8 i sy DA PAN1O7x 5t i % . 22k
Wl AR IETIRE.
T & BURR IR H S8 USB @45 0] DATIAE PANTOTx 35 B rgke gt BB, ARkl & S ohte.
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L1. RF S5 i

BORR USB R AitZE NistRREE

£20E COM3 ¥USB-Enhanced-SERIAL CH.

33| 115200 V]
izl NONE
#dRf 8
2Lk 1
> AT
E=2h) i B
%[ 2402 MHz ~]
HiRHEE 37 Bytes ~]
7 [PRESO ol
FHY: | IMPHY e
%[0 dBm ~]
sasoen  p-zas
midxsl |

[ #gEEEER

> R,
Rk Friklk!

Bl 20 RE L5 i

1.2, 8RPEEH J5 ik
L MWL EEE->REF WK Demo )y, SKEl F&AE S| RF WK Demo &7 [ 4F, K5 T2 F
PAN107x ith Ao
2. {H ] USB &3 108455 PAN107x 85 a5 1155 H g o] ABEA T8 TRz .
3. $T9F PAN107xToolBox T.H.f) RF AR .
4. Vet USB $6p B DTS, B I, BT AT
TEAE U, T DS SR Ry 30)-> AR SR .

6.1.3 2. BT
e hfg, wIpAidEsd USB SEBLE ¢ T4 .

2.1, BRI S im
2.2. B4 5 i

- SERE bR T Al USB BRI . FFfPRIE A HEA bootloader USB Jl AL .
. TFF PAN107xToolBox T.Ef# DFU %,
CEBRISINE AR, SRR B R
- WRINESRRR USB ey his Lt AT THR I 4
5. midy M FHIENED WL I N BRI TR T
TR, ATDARE R -> A WSO,

N S
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BERE

A USB RHE b
BEED

TREEA/] 512K (Flash: 508K) | §#5E0 5 8 B RERR A4 %42

ikt Fh CRC gz FIEE

REER
b 12

0%
e E

K 3: DFU 5

6.1.4 3. )i 5 [IARLRY

(M RE, O (P A R RS 5 T e . T DAXE PAN10Tx 4578 2455 7 95| I IEA T
BRI, S B, T AR R AL

3.1 gl HLEAC B3 i

3.2. BRAFREN DG ik

1. #TFF PAN107xToolBox 1145 | i AN & AL 1
2. PR A G .
3. A DA BRI R IR SN R TIRE e B) S R Xk Y ) B SRR TC S | Hh I I
4. AT DAE AR A R0 BUR s B 5 R D e .
5. WERESEM, WAL S PDF $e bR, W2k B E s pdf SoRy.
TR BT, AT DA HEB-> A AR SORY.

6.1.5 4RF f5%R4
HEFHICEIRE, e PANLOTx 5 H RF 55 RSRINE, PGB PANLOT REEHHIFREE M0
ST R

41, RF {35 R4S i

4.2, SRIEHEN s

L FEE N8O Y. RE 5 R F5] PAN10Tx i 5
2. fliJ] USB &% st PAN107x S i 53 H -5 Uik Al DAREA T8 TR 2
3. ¥T9F PAN107xToolBox T.E[f] RF 55 RS .
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(AN AL QPN ] £z
) 2
ADC ¥ 2 =
2Co = z =
& ro 2z =z
A = a =
P1 el 3
. 1~ il
. s S:H-HEEE
PWM g;mémmmm
SPI0 B
SPIl - -
v SWD . NF“” 26 10 BREHFH VSW1 VW1 SWD_DAT
TIMER2 Oros 27 L0 BEHEH VBAT VBAT [ SWD_CLK
UARTO v P05
& UARTL 'D P05 28 IO BAHFH b7 y
E . f =i
- - P0S PLO PANCHIP
- Oros 30 vo @E#H=FIA PLL
v P07 2 13
Oro7 3 U0 BEHFH T
o
QFN32
PL4
=
a - =
A2 B =l
= = = LA Y
a
-
= = — =
SEazk
=
j=
g g
< > <) Pl 13 ] T ]
I ) B AR ) BRRE
<! 17 i 1 o 10 01 0 5[3[4 B0 COMS #USB-Enh: -
EHE | 115200
-30 il {u |[NONE ~
#Higf |8 P
fEikfz | N
a0
mEIE — Lz
44 45 44 omasin
47 47 46 EERERR
=07 E 50 FERE 00
= 52 [2402 |- [2480 ~|
B EI A A
B 60 E)
5 &0 80 80 o [Default ~]
= 64 64
e
g ) = = = 86 BTRIAHBRAEE
=g [30 ~|
2 T BRESBEIEEE (dbm)
0 [-110 ~]-[20 v]
ul:
RBEER
0
|
=110-
ER- - - R R EE R EE R EE R EEEEE R
R A A A I = - T - T O T T = T = T = T T T T T » FARE
FEEH (MHz) i
b e

Bl 5: RE L5 i
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4. % USB Herp B9 eh DITITIERE, BEBR R EORENIX B M 5 =5, AR5 Rl I g -
PRGN, T RAR R PE SR B B> A6 B SCRY -
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G SO

)

PAN1070 SoC AH K By H A SRS 15 5% -
« PAN107x BQB Test Report
o PAN1070 ZHEEMHR A
o PAN10xx FHI|# A2 4y
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Chapter 8
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8.1 PAN1070 NDK v0.5.0

PAN1070 Nimble DK v0.5.0 (2024-06-07) £\ %7 :
#:: PAN1070 NDK #LE3%¥ PAN101x R H .

81.1 1. SDK
nimble

o {4k Nimble Samples Configuration B & %

UIIESS =g W (R

ARG SRAM %I AE

HHERT PAN101x S8 7 1 3¢

AR EE B S IiAe, RS App ZRINGEH ADC A5 r)

Panchip HAL

e Panchip Spark BLE Controller Library:
- ®Og PHY 9Kz, ik RF #E6E
— FrEahSE Tx Power 2 1
o Panchip PRF (2.4G Private RF) Library:
- ®Og PHY BCE, ot RF MEGE
— T3 Tx Power
e« BSP:
- BOE FT AU ERANR, HF974)—2% SRAM
— B PAN1OLx 8 1 Y SCRF, f4E Driver [z Flash pesgiiikss
— B3t ADC Driver, (HAEWHAMNI FT RARLE R
— ¥ ¥ CLK Driver, fifk WDT/WWDT 45588z 11
~ ¥ 12C Driver, 8% 12C BIFEICHEIE & TAEN) ) i
— HHr LP Driver, ] DeepSleep RZ N Flash fyfib, AAZslike
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— Fii Power Driver, FT Nimble A 36572 HAR P 24 Bl sl B B0 4N I HL fic

Samples

— bluetooth/bleprph_hr
* HF panl0lx s i (Hri panl01x it A L)
— solutions/ble_rgb_light
* A% panl0lx i (Fd panl0lx & i LFE)
Hop:
— mcu_boot: F bootloader, fiffk 2.4G OTA ThfE
— FrABIREEAL configuration L EHEZ

8.1.2 2. HDK

i PAN1010SOFA %0 K 4%

8.1.3 3. MCU

B ADC fifs:
- MARBE RS, BORPEST A
FH PAN1070_PRF_TRX JF %450 pdf 3C#Y

Tk PAN101x i/ Keil Flash £8355% (FLM) SCff PAN101X_252KB_FLASH.FLM ({i F
mcu__misc H )

T R :
— TS R RHERE B A RE SH 5¢ Log #ir i
— Bt PAN101x i A2 ie (JEIDS5 PAN107x 46, {HiH4 PAN101x Keil Project, 1%
HEBIFEF PAN101x 5] BIBR i Joi: SCHF)

8.1.4 4. DOC

SRR G T, B PAN101x AR N4

BEHr NDK R N (T8 R SCRY, g PAN101x [k

W NDK Configuration [t JF & 45w 30kY

P PAN107x EVB /M40 3CHY, BHTE4Z 2l PAN10xx EVB /40, FEHE% PAN101x AH /24

BB PANLO7x R {F 58383 SO, AL PANLOxx A4 343, IR PAN1OLx A%
T

H¥7 BLE Peripheral HR fif£3CHY, Bidgxt PAN10Lx i85 SCHRpIE LA ik

ffift BLE RGB Light BIFRESCRY, Bryxy PAN1OLx Sty SCReil i filiic

FHT NDK Mcu Boot FFAFHEESCRY, A 4 U AL B 44

SR & bk LHULWISORY, HEimx: PAN1O01x i 7 ffiliid

Hri RF TEST ULEHSCHRY, /48 RF MHKE (R0 8 vk

i JFlash B FULEHSCRY, /MZ3M8H Segger J-FLash T.HBSSR[E 3] PAN107x SoC [)7vk
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74 Panchip 2.4G OTA THULHISCRY, /128 2.4G OTA i) WAL AHEST OTA THgy iy
*

o THJT NDK ¥ WLIA A (FAQs) SCHY, MIMBLLIERLT, SO0 H IEH TAEMAHME, f#H JLink (SWD) T
W (BARE) RS TR 10 S5 R B oy v

S AT SORS S R AT SCH A, BT PANTOLx SR SR LRl

o 5 —SERIA LI IR

8.1.5 5. TOOLS

o JiH Panchip 2.4G OTA TH, T4 OTA EHIFMILHEFT OTA F14%
B RSB T H PAN10xx Download Tool F/T4H:

— %t PAN101x 3% L4
FHT RF U %2 voo2, ifkikee

— 3% ForceEraseVectorTable PAN107x.bat JHiAs, W3[50 Flash % Vector Table, FH
IR IEE AT (PEWLTT R T55 /FAQs SCRYAH LR )

8.1.6 6. ISSUES
Wil

o BUG #873: FEZA ) i—peripheral ota—5/NKFHL 11 BeE& T4k, /K 11 223589 nREF Conenct 3%
A 4.28 I, Joik Tk

s P e

o BUG #802: PRF OTA, %7 OTA {E& client, F|f ota FZ HAMK A H/R SR

8.2 PAN1070 NDK v0.4.0

PAN1070 Nimble DK v0.4.0 (2024-04-03) & % i

8.2.1 1. SDK

nimble

o itk Keil TRIRIFFEE, HRmFEL
o flifk app_config spark.h PHCE BRI HILEH Z IR

o flift SoC Power Domain, HEMILALTIFE (SHFAE AR IR BE H ARG 24 il BE iAot A Power i
)

Panchip HAL
e Panchip Spark BLE Controller Library:
— itk RF 6
— &5 RCL ARG B ) 2 45 17
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— B%& RF PHY [
o Panchip PRF (2.4G Private RF) Library:
~ ¥ DCOC it
— BEMEE R Bug
— W3 Tx Power 447
— T# ¢ 250k deviation & 170k
— PRAREE rssi 211, HEIN rssi 4R i
o BSP:
— BB FT BEE BB A R
— H# ADC Driver, #ii—u8 API $:10, PAfEjfb ADC i H iiifs
— B¥ CLK Driver, Fiptst PWM W4y APT £20
— B 12C Driver, ERIETERY FE
~ SEH PWM Driver, #if—285 i) APT 21
— T TIMER Driver, &5 —2%[n) 8
— B — LA AR A R

Samples

o T
— bluetooth/ble_multi_role ()
* BLE Z 3:Z M\t
bluetooth\bleprph_throughput (i)
* BLE WAL IR
— bluetooth\bleprph_distance (i)
* BLE PHg LGRS (OB S5 DA SRR phy Y14)
— bluetooth/peripheral_hr
* B 2 YW I S IESEAIL A A
o HE:
— solutions/ble_vehicles_key
* WAL RSSI B WoR
* BRI TR Z 074 ceed settings 45 H A e & 3805 R IS0 K
o Hfth:
— pan107x_mcu_boot: T H bootloader, #Fi¥ 2.4G OTA FhfE

8.2.2 2. HDK

o FERRI T I R 1 4%
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8.2.3 3. MCU

o ¥k PRF_OTA_CLIENT fjf&:
— 2.4G OTA % um LAE, R 2.4G OTA Tfig

o ¥iH PRF_TX_SAMPLE_UI il PRF_RX SAMPLE_UI fijf:
— WREEIRT 2.4G PRI

e ¥ mcu misc H 3 N B IH it &~ Keil Flash 8 5 & 3% (FLM) 3¢ {4,
PAN107X_508KB_FLASH.FLM

o BT Keil TARECAMIMRY FLM SO

8.2.4 4. DOC

o Fi¥ ble_multi_role fFFE LAY

o Hr1¥ bleprph_distance e HY

o Hri¥ bleprph_throughput i 0

o P mcu_samples_doc/PAN1070_PRF_UT §E & M|t B . pdf IR SCRY
e ¥ ndk_develop_environment_intro /744, FH FLM U4 HH
o ¥ ndk_mcu_boot JFAARE U, B AL AR SO R PRSI B 4
o PRALSCRYHSRZEM, $550 T NDK Hl ZDK SCRY, (75 SCRY 2 5 8 i

8.2.5 5. TOOLS

o W T HAH T H PAN107x ToolBox % v0.0.004:
~ B USB i fE R4
o HHY RE sl 4 :
~ HrHh PAN107x RF i {4
— ¥ PAN107x RSSI VIEWER it [ 4:
o i JLink v6.44b Fiff:
— H# PAN107x i85 i Jlink 6321791, JFlash g%

8.2.6 6. ISSUES
Wil

o BUG #802: PRF OTA, #f OTA /E4 client, F|H ota F-&%H A & {H/K 25K

8.3 PANI1070 NDK v0.3.0

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

B4

8.3. PAN1070 NDK v0.3.0
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8.3.1 1. SDK

nimble

o i Bootloader, FERIAEABIFLFMAE, WL App TRHELE SCHH4A
o B SMP BT T &4, PAXIFIEF OTA Thig

o T nimble ble host —LE4H 45

o R S IROIAEE P ORI, T — BRI TR 07 5

Panchip HAL

e Panchip Spark BLE Controller Library:
~ Ak SRAM i il
- Ak MD
— Bz s R RS
~ B DTM 3ZHf
— {4k adv Rx timeout % 60us
— 4k RF Post Tx Time
- HH POY 24§
— BE WSS BRSO R
— B3 0x28 Wik s
o Panchip PRF (2.4G Private RF) Library:
- ¥ PHY 24§
— SE%—88 APT $: 01
o BSP:
- SR FT AU B AR
— % ADC Driver, #iif—u8 API #:10, PAfE{b ADC fifi H iiifs
- ARG A shiR e
- BE L] E SR
— B GPIO_DB #H K E5H A4 FRAT 120 )
— B2 ARIIFE Driver HTHAE M
— FEER— BB AR DARE S 08 P 20 128 i 15 XU

BRIk
o WH:
— bluetooth/peripheral_hr_ota (Fit#)
* 7R OTA ZhfE
o HE:
— solutions/ble_mouse (i)
* BLE RlrJr#

— solutions/multimode_mouse (i)
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« ZRRAR TR

~ solutions/multimode_mouse_dongle (Fi)
* ZPARECE Dongle 7%

— solutions/ble_prf_sample (i)
* BLE & 2.4G XU %

o Hifth:

OIS T OTA Sk, JHRULT 3 AGRRI B
* Bare Metal
* OTA in Bootloder
x OTA in App

8.3.2 2. HDK

o Fri PAN107x EVB JIEMRIEAL. W ScH:. A 3o vl

8.3.3 3. MCU

« HH ADC BRBIRE:

— flt4k, ADC Convert Test, VDD/4 Test. Temperature Test JFfe, i Hragz 0 ARG LA
o HF CLK BEURGIFE:

— B — L
o HBT LP R GIRR:

- HEap A PIREAFRA LowPower
o P PRF_Template SAMPLE ffif%:

- 24G FR TR, PAOTEH PGS eI# A C R 2.4G TA:
o Hifth:

— B5 GPIO_DB #H K5 M A2 FRAT R0 )

— BEBIFE A Image 44 FR-5 FiH A —E0 i

8.3.4 4. DOC

o i ble_mouse filfE3CHY

o F¥ multimode_mouse fFIFE Y

o Hri¥ multimode_mouse_dongle filFE Y

* Ml ble_prf_sample {301

« M} mcu_samples_doc/PAN1070_ADC 423t % .pdf BIFESCHY, PAVCHEL TAEHHTY L
o Frh ndk_mcu_boot JFEIGE LAY, N4 NDK [ Bootloader

o B4 pan107x_evb_intro MEFFTREISCRY, /4 PAN107X EVB A% P45

o BT pan107x_hw_reference_design i{FZH Wil 30, Bk T —LL Ik

o il toO0lbox_intro L EFH T HAZECHY
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8.3.5 5. TOOLS

8.4

TR ki T H PAN107x Download Tool & v0.0.002:
— 5 — B 1)

i T HAS T H PAN107x ToolBox v0.0.003:
— T A
~ i RF (59 REF W

PAN1070 NDK v0.2.0

PAN1070 Nimble DK v0.2.0 (2023-11-19) & %7 :

8.4.1

1. SDK

nimble

¥ ¥ BLE Controller, {fifb—28pyEBimAE 1552 — L) 5
e MAC Huhkrgs:

Panchip HAL

iz A Hardware Calibration ®ESEUREED
flifk WDT #:11, $"K WDT Reset 152 {377
T3H RF Lib, 4k 2.4G {5 nife

i Bilfs

ble_cent_prph (i) : /R T EM—IKThfE
ble_central (F) : LT EHIThEE

bleprph_hr (i) : SUREAMHLNEE, & GATT fizd5: HR (Heart Rate), HHATFIMST )G,
2 AR D3R AE

bleprph_enc (i) : HRAMEASIMAFECXSTIRE, AT AR AR Bl AT
ble_hid_selfie (i) : E{AMRIIS, Wil HID 6 FHLIAM

ble_panchip_cte_beacon (#iHf) : Panchip ¥ 45 (s Iy, il & bpa 0, HiECHE, 230
W 7 i

ble_rgb_light (#) : # % RGB 4T#)r%, WoR BLE RGB 475 FHL APP dEf7ikh:, it
APP 57l RCB TR0 551

ble_hid_uart_mult_roles (i) : WA 5 HNEHEMo L, FE/RIES hid B OEEIIGE, XFF
13 1M

ble_vehicles_key> (Hii) : WA F4HRMIL R, F/RET HID RS5H H shiE RS

8.4.2 2. HDK

Fiks PAN1070 UALA EVB 4%, ST Sof:. A pesof:
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8.4.3 3. MCU

o ¥ LP {XIh#EBIR, ik CPU Retention and Remap itz

o HOHT 2.4G BIRR RO NSRS, R 2 1l {E

o HOHARSZE Driver BIRR, ST LI BER A 7 BOHE(F R R

8.4.4 4. DOC

8.4.

8.5

PAN1070 Nimble DK v0.1.0 (2023-10-24) & %1

8.5.1

B ble_cent_prph filFESCEY
i ble central flFE SCAY

B3 bleprph_enc fFIFE Y

Frit bleprph_hr AR SRS

Fi ble_hid_selfie fIFE LAY
i ble_hid_uart_mult_roles fFIFE 3CHY
B ble_pcte_beacon fHiFE Y
Bihl ble_rgb_light fFIFESCAY
i ble_vehicles_key R CHY
$ri NDK App JF & 45 B SCRY

i PAN1OTx BE P 5 3% i SO
B & PR U SR

5. TOOLS

i E kst T.H PAN107x Download Tool
Bt Testbox RE M1 [# {4:

PAN1070 NDK v0.1.0

1. SDK

NDK #f4HF A HEGEELT Keil + FreeRTOS + NimBLE, HH:

Keil /2 SDK SZRFWEAIFIT K5

o FreeRTOS 2 JFRSEHHEMERSE (RTOS), MTHIA NimBLE SCHLH R H]
 NimBLE 22— JFERI#E#R A (BLE) 5.1 pillkk, H5Ps bjg Apache Mynewt 3 H f—if 7>

fir el Ji %

o esl: BSL f1&7r RHORHIE, HSM SPI Flash {7f%. EPD SkBE. (EUFEHEY. RF 5%

ifig.

8.5. PAN1070 NDK v0.1.0
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8.5.2 2. HDK

B AR BE T 40 N SRR % B0k}

 PAN107B QFN40 M B4R, B HlscrE. A= 3ef

8.5.3 3. MCU

HRTCAR AL 740 MCU #RUL Keil HiIRE KA 530k

ADC

CLK

CLKTRIM
DebugProtect
DMA

EFUSE

FMC

GPIO

12C

LP
PRF_B250K_RX
PRF_B250K_TX
PWM

SPI

TIMER

UART

USB__HID

WDT

WWDT

8.5.4 4. DOC

I BTHCAR AL 140 S0

NDK s AT 145

NDK H & A5 N4

NDK R HELE N2

Nimble f&j/}¢

PAN107x {4 &2% 1T

ESL W03 hR25 7 22 il R 1 B

MCU JigJZ2 4R 3l Bl 3
RIIFEI K Hew

NDK RAM i A 1§ 0 43 A A S AR AL F5 =
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8.5.5 5. TOOLS

HATCAR AL T4 TR

FOTH (PCTH)

Air Sync Debugger (FAHLIMIE 45 APK)

Google Home (F-HLIAAK {4 . APK)

nRF Connect (FALIMIXEI 45 APK)

nRF Mesh (FALMHER 4 5 APK)

Siliconlabs Bluetooth Mesh (F-HLili%k {42 5. APK)

8.5.6 6. ELHIN] M

MCU USB_HID fil#%8 A i 1

8.5. PAN1070 NDK v0.1.0
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