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Chapter 1

P AT']

1.1 NDK P Al TR

111 1 ik

A3 PAN107x/PAN101x NDK JFARIPREA RG], BAER BB # R AT] PAN107x/PAN101x
NDK I KIT %

1.1.2 2 PAN10xx EVB 4#4

PAN10xx EVB (EValuation Board) #& Panchip #2445 PAN107x/PAN101x ith i F FH— &2 AWl
SFR, BHHEIMEHE 2 f EVB .04k, 1 F EVB JIKHk:

F AR 2R SoC BRI & EIE Flash K/)v | SRAM /s
PAN1070UA1A EVB .04t | PAN10T0UA1A | QFN32 (4x4) | 512 KB 48 KB
PAN1010S9FA EVB #.0: PANI1010S9FA SSOP24 256 KB 16 KB
PAN10xx EVB JiE# - - - -

#F PAN10xx EVB JF & WEE-HEH N4, S % PAN1Oxx EVB 5 5 7 /23,

1.1.3 3 NDK JF%¥nEuil
3.1 PC BBk

WA KEIL (77 5.25 UARLA L) 8 R SWD a5 Il oming FLM SCff, Jlink B 455 aisd .

{¥: PAN107x/PAN101x ity A i) FLM SC{FF: <PAN10XX-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 ikiatT AW R Bl

FHRRECEL, #EEAER EVB 2O PAN107x RIS, 3G
1. SWD (P00: SWD_CLK, P0l: SWD_DAT, GND: SWD_GND) #: 13t JLink £ % PC
2. SoC UARTO £z Al By USB # Lifiidh s 2 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
PAN107x NDK 25T I W F i F% Nimble(Host) PA K IE R 4t FreeRTOS, PAKFLAH BLE Con-

troller SZHZE .. Nimble 1 FreeRTOS ¥F %%, BLE Controller @it #niifk HCI #8211 5080, 25
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%

PAN107x NDK YRR & F i

<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:
— SCHRHATAMT AT AR HOR A U AE A, A8 AT INAEBNTINAE (BlaniEd QSPI).

1.3. NDK k{22444 5
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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&—PMIFRE I 5.1 Ptk (48 VU REE) . Ht2 Apache Mynewt 5 H ) —i#5)
PAN107x NDK i il ) NimBLE 4y 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
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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
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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
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100000
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Kit Base V1.0
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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

[E3 s ROGI@E ° o
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19
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EIE0] 2V5 |

@z o6
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EIE D

R20 ps
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/

PANCHIP
PAN107x nevelépmam
Kit Base V1.0 |

202311111 I

utgt au el 70-Y Vs |
Y 2vs

u§l »
Q&fn
Fle] 5 v

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

K 2: PAN10xx EVB V1.0 sZ41 K
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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 51 RE&IT R 2% 7R 2K
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L ~tip

¢ L leg

2.2. PAN10xx Wifk& %kt

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
ES2 KB PR S g i
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&R | 10ppm 9pF 3225_ 4P
M A 2 | 32.768KHz | X321532768KGIE2HI 37 X Fl % 4 | C620155Y2 SMD- 1
Wik | 12.5pF FR 2 1] 3215 2P
FC - 135
I IC | PANI070UA[IA W EEME T |\ Ul QFN32 1
AR
HDK P%:
WEIT % vkl (HDK) fi7F: <PAN107X-DK>\02_HDK, A& P2
2.2. PAN10xx Wift5% kit 55
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02_HDK FH*% BERE

PAN107x Development | PAN107x EVB JEARRE (31T o0k (R . PCB SCfR5E) R = ook}

Kit Base V1.1 (BOM, gerber. ABFRZEC(H:)

PANI070UAIA PANTO7x EVE QFN32 B U B R VR (B . PCB 7% 7
A7 BER (BOM., gerber, ARPRAESCHF)

PAN1010S9FA PAN101x EVB SSOP24 .UMkt dekt (J5EFEK . PCB S0fh4:)
PP HORE (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:37.84 k
Flash Size: 129.54k

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

5 RAM /Flash ¥ 514 475 58
PAN107x:

RAM Size:36.40 k
Flash Size: 126.91k

3.1.3 BLE MULTI ROLE
1 yiietitik

I H R F 2 2 WNIREA R A TR 2 (M 8 Ac . e TR — e S E 3 2 2 M
(W HI— 5B AEN Master role n] DAJEI A %3 Peer 11 3 /> Slave Role fJi%4%, [RIBIYEN Slave Role #J
PAF]IE Peer ) 2 /4~ Master Role 45 iR, LRI 6 AN ISR )

TAREFCGARERCERZ 3 2 M.

2 IRBEROR

e board: pan107x evb

3 LRt

BIFE /& : <home>\nimble\samples\bluetooth\ble_multi_role\keil 107x
A keil BEATITHIEH HAT ISR

4 BRiW]

4.1 gk 3 1 2 NWIE AT TABUARESCZ 3 £ 2 W, MRS Em N 240

3 2 MAE Master Role gl i BE o MUhERIRFE 9 Server oK H B EHRY, Hit, 7L, M
PR EARE 3 4 Peer Slave Role [ Atk H-EAE 41 R F b :

MR, PR AR B, HFRZR R PRk 5 B2 E Slave Role HIH]

4.2 gl Slave Role Wik AT 5 3 3 2 WX, FEHiF 3 XA Slave Role [, H
AR AN B

1. ¥%% APP SLV TEST EN=1, %% APP SLV DEVICE ID 4}5|% 0,1,2, %} 3 4 Slave %
o

1. #TFHEKE BT_MAX_ NUM_OF_PERIPHERAL=1, BT MAX_ NUM_OF_CENTRAL=0

1. 2% 3 A EE Slave Role [E{:, T ZME, FiEmrEZ%E % APP_SLV_DEVICE ID
=0,1,2 (XS HHEHIE) *Ri 3 AEM Slave Role [k
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B

a3t

44 /* ppplication-specified header. */
45 #include "blecent.h”

46 #include "blehr_sens.h"

47 #include "gw_svc.h"

48
a9

5@ #define APP_DATA_TEST_EN b
51 #define APP_DATA_TOKEN BXAA
52

53 /* Connection parameter config */
54 #define APP_MST_CONN_INTERVAL BLE_GAP_CONN_ITVL MS(50)
55 d#define APP_SLV_CONN_INTERVAL BLE_GAP_CONN_ITVL MS(3@)

56 #define APP_CONN_TIMEQUT BLE_GAP_SUPERVISION_TIMEOUT_MS(256@)
57
58 /* Test Config */
59 #define APP_SLV TEST EN @ /* Need Set CONFIG BT MAX NUM_OF PERIPHERAL = 1 && CONFIG BT MAX NUM OF CENTRAL = @. */
60 #define APP_MST TEST EN @ /* Need Set CONFIG_BT MAX NUM_OF PERIPHERAL = @ && CONFIG_BT MAX NUM_OF CENTRAL = 1. */
61
62 #define APP_SLV_DEVICE_ID @ /* Slave device can be 8,1,2 */
63
64 #if APP_MST_TEST_EN
65 HbdAddr_t addrFilterTable [] = {

{exDo, ©x@0, @x08, Ox08, @x91l, @x39},

felse
lAddr_t addrFilterTable =

{ox66, OX66, OX66, OX66, Ox01, @XC2},

{ox66, Ox66, OX66, OX66, 0x03, OxXC2},

{ex66, @x66, BX66, Ox66, @x84, @xC2},
B}
74 | #endif
75 -
76 /* Need Set CONFIG BT MAX NUM OF PERIPHERAL = 1 && CONFIG_BT MAX NUM OF CENTRAL = @. */
77 B#if APP_SLV_TEST_EN
78 static const char *device_name = "mutil_conn_test_s";
79 APP_DATA_TOKEN
8a APP_DATA_TOKEN
B1 | /* Need Set CONFTG BT MAX NUM OF AL = A &K CONFTG BT MAX NUM OF CFl =

P 1: Peer Slave Role Address Table
] maine | ] app_config_spark.h

46 fiinclude "blehr_sens.h"
47 #include "gw_svc.h”
48
49
50 #define APP_DATA_TEST EN 1
51 #define APP_DATA TOKEN OxAA
52
53 /* Connection parameter config */
54 #idefine APP_MST_CONN_INTERVAL BLE_GAP_CONN_ITVL MS(50)
55 #define APP_SLV_CONN_INTERVAL BLE_GAP_CONN_ITVL_MS(3@)
56 #define APP_CONN_TIMEQUT BLE_GAP_SUPERVISION_TIMEQUT_MS(2508)
57
58 _/* Test Copfig */
59 | #define APP SLV TEST EN 1 l* Need Set CONFIG_BT_MAX NUM_OF_PERIPHERAL = 1 && CONFIG_BT_MAX_NUM OF_CENTRAL = @. */
60 Iﬂ?'—lﬁ ETine APP _MST TEST EN @ /* Need Set CONFIG_BT MAX NUM_OF PERIPHERAL = © && CONFIG_BT MAX NUM OF CENTRAL = 1. */
61
62 |idefine APP_SLV _DEVICE_ID @ |/* Slave device can be 6,1,2 */
63

64 Cl#if APP_MST_TEST_EN

65 HbdAddr_t addrFilterTable [] = {

66 {oxDo, Ox00, Ox00, Ox00, @x0l, ex39},
67 -};

68 | frelse

69 HbdAddr_t addrFilterTable [] ={

70 {Ox66, Ox66, Ox66, OX66, Ox01, OXC2},
71 {ex66, @x66, OX66, Ox66, @x@3, OxC2},
72 {ex66, Ox66, OX66, BX66, @x84, OxC2},
73}

& 2: X slave role Bt &

3.1 WP IR
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Project L < | ] mainc ] app_config_sparkh*
=% P:jje(t ble_multirole = = —
%5 ble_multi_role_spark
3 cmsis Option Value
d Device [~ APP and MCU Config
3 Peripheral System Clock 48M
[ FreeRTOS/Kernel Periph Divide 2
{1 FreeRTOS/Port Enable DCDC (if disabled means LDO mode) [v
3 Misc FreeRTOS Heap Usage Print -
[SRF=I Vector Remap to Ram [v
System Watch Dog Enable ™
image_map_config.h RAM Function I
Q pan_host_config.h Log Enable [+
£3 user = Flash LDO Config [v
3 host Flash LDO Enable Cd
{3 host_misc Flash LDO Voltage Select None
L3 host_porting [ BLE Stack Config
2 5 host_service Use Chip unique Mac Address [
L] ble_sve_gattc Low-Speed Clock ACT32K
1 ble_svec_gap.c BT_MAX_NUM_OF_CENTRAL 0
0 gwsvee TX Pawer odsm
O qw_sveh Force Calib RCL N
B lib BT controller Memory Pool usage print I
1 ble_sparklib 8T AGC Init Mode o
8T Debug Pin Init -
Calib RF Frequency offset -
- Low Power Config
Low Power Enable [
Keep Flash Power in Low Power Mode —
Enable DeepSlesp Mode 2 N
BT_MAX_NUM_OF_PERIPHERAL
PERIPHERAL maximum number of states supported
Text Editor E Configuration Wizard ;i

B 3: X slave &5 &

4.3 iR Master Role [lfF ST 3 32 2 MBA X, 758 401%F 2 X Master Role [#E44:.
P FH B M &L

1. i# APP_MST_TEST_EN=1, 3 32 2 MY A Huht s an e prs iy &
1. #% FE#E BT_MAX_NUM_OF_PERIPHERAL=0, BT MAX_ NUM_OF_CENTRAL=1
L gk TARG 2 PXT i) Master Role [EIfF, 248k, HAunf DEHTHLSE Y Master Besy

A3 WPEREsk R A2 [ PRl Jlink Zp HIBESRES WY panl07 EVB Moy, EHBERE A i
%, BiUc b 3 2 MR, ARSIKUC T A AR I %

4.4 Behase ik A ERE G (TPAEL log BFEREN) , H PRI A panl07 EVB #it LAY
KEY1 e, BRI JE shda g ffn o i .

RN LAG, 3 2 NHIRE B 1s R BAREXIAY 5 D, [FfSEUOH e 5 i
RV, FHXPEEN counter AR NADEATIGSE, AR DS, WISAREE, FIRNEE log %

BRI B 4% NN, SEERE 1s JORBRE 3 2 Msiar, WMl 3 I 2 Mistar ik
MR, HEXTEAER) counter AR WA EATRG SR, ASRERDR, W SAREE, RINhE log %

5 RAM /Flash 9§ J5 {5 i 15

PAN107x:

RAM Size:30.77 k
Flash Size: 130.88k

3.1.4 BLE Distance
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] maine | ] app_config_spark.h*
46 #include "blehr_sens.h"
47 #include "gw_svc.h"

18

19

56 fdefine APP_DATA TEST_EN 1
51 #define APP_DATA_TOKEN oxAA
52

53 /* Connection parameter config */
54 #define APP_MST CONN_INTERVAL BLE GAP CONN_ITVL MS(5@)
55 #define APP_SLV CONN_INTERVAL BLE GAP CONN_ITVL MS(38)

56 #define APP_CONN_TIMEOUT

58 /* Test Config */
59 #define APP SLV TEST EN
60 [#define APP_MST_TEST_EN

BLE_GAP_SUPERVISION TIMEOUT Ms(2560)

g /* Need Set CONFIG_BT_MAX_NUM_OF_PERTPHERAL = 1 && CONFIG_BT MAX_NUM_OF_CENTRAL =
* Need Set CONFIG_BT_MAX_NUM_OF_PERIPHERAL = @ && CONFIG_BT_MAX_NUM_OF CENTRAL =

f#if APP MST TEST EN

62 #define APP_SLV DEVICE_ID

@ /* Slave device can be 8,1,2 */

addrFilterTable

L=

1

Project
= Project: ble_multi_role

66 {6xD0, ©x00, Ox09, Ox00, OxO1, Bx39},
67 |1;
68 | #else

69 HbdAddr_t addrFilterTable [] =

s

Ll < |

{

Bl 4 X Master 4 £ it &

] mainc ] app_config sparkh

-4 ble_multi_role_spark St | Sl | = I B e
d cmsis Option Value
[ Device [ APP and MCU Config
{1 peripheral System Clock 48M
[J FreeRTOS/Kemel Periph Divide 2z
[0 FreeRTOS/Port Enable DCDC (if disabled means LDO mode) v
0 Misc FreeRTOS Heap Usage Print r
& i Vector Remap to Ram Ica
System Watch Dog Enable r
_] image_map_config.h RAM Function l_
[ pan_host_configh Log Enable v
[ user = -Flash LDO Config i
[ host Flash LDO Enable 2
3 host_misc Flash LDO Voltage Select Nane
3 host_porting [ BLE Stack Config
=5 hast_service Use Chip unique Mac Address i

B ble_sve_gatt.c
J ble_sve_gap.c

BT_MAX_NUM_OF_CENTRAL
11 gatt svrc BT_MAX_NUM_OF PERIPHER
[ gw.svee TX Power
1 gw_svch Force Calib RCL
= b BT controller Memory Pool usage print
1 ble sparklib BT AGC Init Mode

Low-Speed Clock ACT32K

BT Debug Pin Init
Calib RF Frequency offset
E1 Low Power Config
Low Power Enable
Keep Flash Power in Low Power Mode
Enable DeepSleep Mode 2
BT_MAX_NUM_OF PERIPHERAL
PERIPHERAL maximum number of states supported

AT e gl -
3

Text Editor | Configuration Wizard /|

B 5: X Master 3£ 45m il B

3.1 WP IR
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1 Jyfiehitid
I H R WAL heartrate lR55, W ABCA THL nrf connect HEATHHEMHIR. HATIFEM heartrate M
PLIIRESRA, AR BRI 7 SH A% phy B8ifE, T35 S8 coded.
2 IR
e board: pan107x evb

o uart(option): F3ER/RED log (J4RER 921600, &I 8nl)
e FHl app nrf connect

3 GuvERIER

BIFE( & <home>\nimble\samples\bluetooth\bleprph_distance\keil_ 107x
i keil HEATFIFFINH M ToR1FbETE -

4 BRBty]

1. Beskoelin, waeain b log, ## W4 E/R Connection established, FHLT] [5E MG K

1 subscribe event; .

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 265

- Chip FT Version H

- Chip MAC Address : DOOOOOOOO1E5

- Chip UID : E501017FFD375603B8

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

LL Spark Controller Version:d7c4bfa
app started

APP version: 1.240.65406

connection established; status=0

2. i FAHL nrf connect FHIHIE FH 54K ble _distance F HifER:
3. WEAHNY phy H HE4E

TEHRZE, AT 1M, 2M, S2 iU E M H nrf connect app #EER I, [Hig s8 BT & EVB #it
WA A EE . Bl EVB Ly RGB iR IB R 5154, ARG+ 3 Ik keyl #iflif5 RGB Fifa,
AR, SRIEHRME R nrf connect %4z, Y3 s8 HixCHIT],

5 RAM /Flash ¥ 514 145 58
PAN107x:

RAM Size:35.14 k

Flash Size: 114.38k

3.1.5 BLE Peripheral ENC
1 Yyteid

I H R MAL ANS RS DA S B 8 SO R R 368, 7TPARC A 301 sampleble central f# R M
R, AR DAL & F4HL nrf connect JH/NECKT NG T RE
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06:43 ¢ & & B 310t 18 25 45| (oD

Devices DISCONNECT

BLE_DISTANCE
BONDED ADVERTISER  Fooronto-0000 X

SERVER

Heart Rate
UuUID: 0x180D
PRIMARY SERVICE

Device Information
UUID: 0x180A
PRIMARY SERVICE

3.1 WFBIRE
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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
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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:

3.1 WFBIRE
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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 s A BIFE{/ B : <home>\nimble\samples\bluetooth\bleprph_enc\keil 107x
panl0ix ;s A BIFE{V E : <home>\nimble\samples\bluetooth\bleprph_enc\keil 101x
) keil MEATHTHFIH #EATHibesk

4 BRI

1. Begsein, Weaain b log, ##: 4 E/R Connection established, FHLT] [H5E MG 4
4 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 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 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. il FHL nrf connect HH#E F X454 FF nimble-bleprph i H %z

5 RAM/Flash 9§ J0di JH 15 i

PAN107x:

70 Chapter 3. /P



PAN107x/PAN101x NDK JF%&£Z4 6 H T, KA 0.6.99

¥ 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
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RAM Size:35.17 k
Flash Size: 147.96k

PAN101x:

RAM Size:14.23 k
Flash Size: 135.34k

3.1.6 BLE Peripheral HR
1 yiiettik
eI H 8 MAL heartrate AR 45, o PABC & F#HL nrf connect #EFTHH /N, ULTAE X+ pani0ix Al
panl07x ith i, panlOlx & FZETNRER /NI T3 B T35 T pan107x ith i
2 TRBEUR
e board: pan107x evb 5 pan10ix evb

o uart(option): kBRI log (PEFE 921600, P& 8nl)
o FHl app nrf connect

3 GaERE

pan107x ;s A BIFE(VE : <home>\nimble\samples\bluetooth\bleprph_hr\keil_107x
pan10lx ;i A BIFE(V B : <home>\nimble\samples\bluetooth\bleprph_hr\keil_101x
WM keil UEATHTITINH HEATHIFRHER -

4 Wit

1. BEFEl)E, Raemn bl log, £ F4E/N Connection established, EHLT] 758 5 i

H 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. I FHL nrf connect HHIE A KA 4FR ble_hr If HifE#E

5 RAM/Flash ¥ J5 {8 1% 0L

PAN107x:

RAM Size:33.64 k
Flash Size: 116.52k

PAN101x:
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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

3.1 WFBIRE
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RAM Size:12.91 k
Flash Size: 99.89k

3.1.7 BLE Peripheral HR OTA

1 Yyheftig

eI H 78 MAL heartrate PAK H T BLE FZ%AY SMP 55, #l A& FHL nrf connect #EATH/RIX
OTA TjHE.

2 IRBEROR

e board: pan107x evb
. uart(option): FISRE T log (WM 921600, H7i i)
e FHl app nrf connect

3 GaERIE

BIFE( /& : <home>\nimble\samples\bluetooth\bleprph_hr_ota\keil 107x
BT keil HEATFIHIH I Tom1FHEK -

1 BORBI

1. Ay B9 AEES pan107x_mcu_boot Al bleprph_hr_ota [.#%, FHiJ5 log IR,

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

- RJE ST TR O, AEE AR I, (B A TAEE TC OTA Thg, b 7Ll

SEBR R P FELE T OTA F49%, #efi4F bleprph_hr_ota S8l log, WAL BN IR —
BE. WA THRAORE PERLZ AT P —FERY, nrt connectapp 0 ARIINZE A4 — BN RIEAT 1L,
Bl #4A0 bin SCHEPIZEAT % .

void app_main(void)
{

int rc;
printf("app started ota success\n");/* WA ABHA, AHEEITHZ Llogr/
#if CONFIG_SMP_OTA

img_mgmt_module_init();
#endif

. AR image FERE4E bleprph_hr_ota\keil\Images P42, k%] ndk_app.signed.bin {4,

FRZXNH R AR FAHL APP,

4. nrf comnect % R: ble_hr %45, & ST/~ SMP Service, [Af4H_Fff< DFU fp/n. &

#%Z DFU Frmi T4 “ndk_app.signed.bin‘ {4, Mil Test and Confirm, 53 OTA F14%
.

74
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3.1 WFBIRE

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
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3.1 WFBIRE

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)

T
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5. JHRsEUR B s & HE AL, FH HATEIXER. bin SCAFHB) 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 /*WAABRMNBEKER B logx/
connection established; status=0

5 RAM/Flash ¥ P 45 00

PAN107x:

RAM Size:34.11 k
Flash Size: 120.33k

3.1.8 BLE Peripheral Throughput Test
1 DyRettk
I H R ML 2RI, Y H A S5 2E nrf connect dongle B F#/l nrf_connection #fT
TR
2 ABEEOR
e board: pan107x evb

« uart(option): FER/RH log (J4FER 921600, &I 8nil)

e nrf connect dongle
3 Gk RIREk
BIFE( E : <home>\nimble\samples\bluetooth\bleprph_throughput\keil 107x
B keil HEATITIFIH A THMIFLET .
4 BRiW]

1. BesgsElla, e ER b log, il pc nrf connect RV, 244Kt T ] nrf_connection
BAEATEAE, HEREA R, XILRANYH pc nrf connect #AE

Try to load HW calibration data.. DONE.

- Chip Info g (@il

- Chip CP Version : 255

- Chip FT Version H

- 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

(Fiiaker)
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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 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 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. f# A % {4 nrf connect for Desktop Bluetooth Low Energy I i ¥ 7 & % & ™
ble_throughput &£ Hif#:

)

3
]

)
T
]
[=

7
]

g = :
= D4AE6ACEECF4T

ffff; PNRFS2Connectivity A CONNECTIONMAP  SERVERSETUP  AEOU

= Uptions

Sort by signal strength

Filter: | Device name or address | b Generic Access bleprph_throughput El

Active scan 06-:09:09-09:09-08

Timeout: | 0 | Generic Attribute Update connection...
b Generic Access

bleprph_throughput 27 aBm .all Update phy...

06:09:09:09:09:08 - Aot Update data length.

eneric rnoute

* Details Update MTU...

<Unknown name> 54 5 Ll ¥ 000000018C26476FB9ATAT08033A69C

68:7C:9FBASB:1F Pair...

* Details

<Unknown name= 65 dBmM Disconnect

1A2C:A6:91:48:22

* Details

<Unknown name=> -67 dBm .

22:30:72:76:338F

* Details

<Unknown name=> -70 dBm

04:38:F8:F3:15:08

* Details

B 14: nrf connect #%E$#% throughput %45

3. miie s R,
RIS S
1. Update Connection, ¥ & HEHEAIF A 15ms  (FHLA] AZBSHLHEAE) .
2. Update phy, MRIFMIXTT B E N 1M BE 2M,
3. Update data length, B N 251bytes, #AfHEWH DLE (FHFPLIETERNE), MTU i
PHE 210
4. Update MTU, & E N 247bytes.
5. 1114 notify, #EATMIE, H OFTEIMREE R .
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6. FHINIIT KT I notify, SRISTHEHITI.

PHY 185 | SE&E=E
IM 630113 bps
2M 371850 bps,

5 RAM/Flash ¥ J5ifdi F 45 0

PAN107x:

RAM Size:40.98 k
Flash Size: 112.18k

3.2 {KYFEHIR:

3.2.1 DeepSleep GPIO Key Wakeup
1 Jyfietitik

ABIFEFH R AT SoC HEA DeepSleep ARE, A5t GPIO H# -1 HMLEE .

2 SBilkR

o TEMFRAT S LM
— PAN107X EVB Bk 5 ks —H
— JLink ffE#S (TR OIRRRET)
— WL (A SCfd LR P AL 5 £ PPK2 [Nordic Power Profiler Kit IT] #4771 )
— USB-TypeC £&—4 (T IEARMLHIFIER 5 HFTE Log)
— MFBLREOR s BRSO TS MR )
o fEfFREL:
~ ¥§ EVB .0 HudE I e b
~ HHPRRERSHERf LN & SoC A B ThAE, HERRICAR SN E F BRI sZm, THIIA EVB A FiY -
* Voltage HEEH4H Y VCC F1 VDD #J3:% 3V3
* POWER Jf %M LDO R4k 2 BAT R4 (FRAfIARARE 00 v 8 Py 38 A3 4L 4 v i)
— f#iff] USB-TypeC £k, ¥ PC USB #1155 EVB ik USB->UART 4 [AHi%
~ AL LR EVB e B TX 51 #2408k P16, RX 5] 2040 P17
— AL LR JLink 7 FLARAY -
* SWD__CLK 5|5 EVB JEAR P00 HEsHHH %
* SWD_DAT 5|5 EVB JEM PO1 HE4HHH %
* SWD_GND 5[5 EVB gty GND HEEHHH
— 5 PPK2 R {411 :
* USB DATA/POWER #21i%#:% PC USB #11
« VOUT iE#:% EVB JEH VBAT Hi4f
* GND j£#: % EVB A GND HEgF
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o PC #f4:

= BT (UartAssist) s TH (SecureCRT), JFFR 921600 (I FH20H: T HI

Log)

— nRF Connect Desktop (i TE!& PPK2 il & SoC Hiji)

3 BvEHE

Bl £ {7 B: <PAN10XX-NDK>\01_SDK\nimble\samples\low_power\deepsleep_gpio_key_wakeup\

keil 107x

i Keil Project SUPFHFTIF TAEIEA T4 155, HeskMa Wit JLink HELPABEGu i -

4 BiIRLBR B

1. PC E4TJF PPK2 Power Profiler £, LAt ks 3300 mV, SRJSFTITHLRTF R
2. MR T AAFE T RTEE R

Try to load HW calibration data.. DONE.

- Chip Info g
- Chip CP Version
- Chip FT Version
- Chip MAC Address
- Chip UID

- Chip Flash UID

- Chip Flash Size
APP version: 255.255.

0x1

g 2865

HIG)

: E11000000FF8

: 6D0001465454455354

: 4250315A3538380B005B7B4356037D78
: 512 KB

65535

Wait for Task Notificatioms..

3. BIPUESH A BRE, KBRELE 4uA 756 (BEMHE A Bt A T DeepSleep #3X) :

7 Power Profiler v4.2.0: CDOAA711C7BC - Unsaved data® — (] *
Q °rre A DATALOGGER SCOPE  ABOUT -
POWER SUPPLY MODE & Lockv-axis (@ (ze Fes) Lve view @D
_ - o : . - -

5 uA
Set supply voltage to 3300 mv 45 pA
— o

4 pA
Enable power output [ @] 35uA

JpA
SAMPLING FARAMETERS .
100,000 samples per second
Sample for ’

WINDOW SELECTION SELECT ALL
O S 414 | 499 | 3.000s | 12.41
-1 4pA -F90A et gl Hold SHIFT+LEFT CLICK and DRAG to make a selection
average max time charge

Estimated space limit ~1d 17:50h at 2.2
GB/h. Available disk space 90.4 GB

stow sipe raneL (D)

AUTOSCROLL LOG [ ] SHOW LOG

K 15: 2GR EA DeepSleep fi

SR RIIFRIRE TR (RHEIR) SEPSEIREEM X, N, R,
4. i3 T EVB R B 3 M KEYL, KEY2 il WKUP, fyef DT EIE B TA 3 4M3%
SRR T R

3.2, (EIFEBIR
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PO_6 INT occurred.

A notification received, value:

Wait for Task Notificatioms..

P1_2 INT occurred.

A notification received, value:

Wait for Task Notificatioms..

PO_2 INT occurred.

A notification received, value:

Wait for Task Notificatioms..

il

5. MRPFRESN IR EIE, ATABFIS AR T 3 KMl , firJa Xt DeepSleep JRAFFERF IR

e B

@ Power Profiler v4.2.0: CDOAAT11C78C - Unsaved data®

Q PR A

POWER SUPPLY MODE

Set supply voltage to 3300 mv
—_—
Enable power output O

SAMPLING PARAMETERS

100,000 samples per second

Sample for

srow sipe paneL @D

TE 4uA it

5 Ik AW

DATA LOGGER

ImA
25mA
2mA
15mA
TmA
500 pA
OnA

- O X
SCOPE  ABOUT ~
g Locky-axis (@ LvE ViEW @D
10ms 100ms 15 3s 10s Tmin
A2 4008
h )
| )
| )
. A299.5ms ‘
WINDOW SELECTION ZOOM TO SELECTION | SELECT ALL |CLEAR
2475 | 2.75ma | 2.400s 59.40uc 4.13pa 4.86ua 299.5ms 1.24uc
average max time charge average max time charge

CLEAR LOG

OPEN LOG FILE

B 16: 43 RIE 3 AN b gt
F FEL A T PR ES B R e i S 3 B BT DeepSleep #i5X,  OAREC RIS F B A4

SHOW LOG

AUTOSCROLL LOG .

5.1 App Config fit¥ AR App Config (XF) app_config spark.h SCf4) FrE T :
Hodr 5AGIREAH B B

« Enable DCDC (CONFIG_SOC_DCDC_PAN1070 = 1): fii

ke

REILN

+ Log Enable (CONFIG_LOG_ENABLE = 1): ffifigtfi 1 Log #ith

o Low Power Enable (CONFIG_PM = 1): i RGLIIFEER

5.2 REPICRY

5.2.1 1R

FHESF app_main() AT

S DCDC ffirfest, PARRGE A shs

82
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Project LA |
=% Project: deepsleep_gpio_key_wakeup
45 PANT0Tx
3 cmsis
[ Device
¥ | Peripheral
[0 FreeRTOS/Kernel
[0 FreeRTOS/Port
[ Misc
2T User
3_1 main.c
|1 app_version.c
£ config
ij pan_host_config.h

) :pp_config_spark.h

|1 image_map_config.h

| ]

] main.c ] app_config_spark.h

[ Bxpand Al | Collapse Al | Hp | T~ ShowGrd
Option Value
[=-APP and MCU Config
System Clock 3ZM
Periph Divide 2
| Enable DCDC (if disabled means LDO mode) Ica ]
FreeRTOS Heap Usage Print I_
Wector Remap to Ram e
Systern Watch Dog Enable -
RAM Function ’7
[ Log Enable [v ]
(- Flash LDO Config [v
Flash LDO Enable Ira
Flash LDO Voltage Select MNone
[=-BLE 5tack Config
Use Chip unique Mac Address e
Low-Speed Clock RCL
BT_MAX_MNUM_OF_CENTRAL 0
BT_MAX_MUM_OF_PERIPHERAL 1
TK Power 0dBm
Force Calib RCL Ira
ET controller Memory Pool usage print -
BT AGC Init Mode 0
BT Debug Pin Init -
Calib RF Frequency offset -
[=-Low Power Config
[ Low Power Enable |7 ]
Keep Flash Power in Low Power Mode [
Enable DeepSleep Mode 2 -
Increase LPLDOH trim value +0
Continue Run After Standby M1 Wakeup -
Detecting Temperature Optimize Param Enable -
Temperature Sample Interval 300
DVDD Voltage Optimize Enable -
HCLK Optimize Enable -

Flash Settings Config

<
|E|Project @B-J-Jks {} Fundtio... [].,Templat...

Text Editor }, Configuration 1/

K 17: App Config File

3.2, (EIFEBIR
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void app_main(void)

{

BaseType_t r;

print_version_info();

/* Create an App Task */

r = xTaskCreate(app_task, // Task Function
"App Task", // Task Name
APP_TASK_STACK_SIZE, // Task Stack Size
NULL, // Task Parameter
APP_TASK_PRIORITY, // Task Priority
NULL // Task Handle

)5

/* Check if task has been successfully created */

if (r != pdPASS) {

printf ("Error, App Task created failed!\n");
while (1);
}
}

1. FTH) App MiAE &
2. Al App FAE55 “App Task”, XFVAT55 K%L app_task
3. WIAKARQI T, W] A E R

5.2.2 App T4  App A% app_task() BRELNZALIF

void app_task(void *arg)

{
uint32_t ulNotificationValue;
/* Store the handle of current task. */
xTaskToNotify = xTaskGetCurrentTaskHandle() ;
if (xTaskToNotify == NULL) {
printf ("Error, get current task handle failed!\n");
while (1);
}
wakeup_gpio_keys_init();
while (1) {
printf("Wait for Task Notificatioms..\n");
/*
* Wait to be notified that gpio key is pressed (gpio irq occured). Note the first,
—parameter
* 45 pdTRUE, which has the effect of clearing the task's notification value back to O,
— making
* the notification value act like a binary (rather than a counting) semaphore.
*/
ulNotificationValue = ulTaskNotifyTake (pdTRUE, portMAX_DELAY);
printf("A notification received, value: %d.\n\n", ulNotificationValue);
}
}

1. RBCYHI{ES5 1) Task Handle, FH 752 Wi b 4500145 Akl s
2. 7 wakeup_ gpio_ keys_ init() s #ILG4L GPIO Bl &
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3. & while (1) EIEFR LR BUT 5581 (Task Task Notify), FH3TEIARAPREF R

5.2.3 GPIO #JIafbRyFE  GPIO ¥4k FLF wakeup_ gpio_keys_init() PRECPIZAUIT :

static void wakeup_gpio_keys_init(void)
{
/* Configure GPIO PO6 (KEY1) / P12 (KEY2) / P02 (WKUP) as Falling Edge Interrupt/Wakeup */

/* Set pinmuz func as GPIO */
SYS_SET_MFP(PO, 6, GPIO);
SYS_SET_MFP(P1, 2, GPIO);
SYS_SET_MFP(PO, 2, GPIO);

/* Configure debounce clock */

GPI0_SetDebounceTime (GPIO_DBCTL_DBCLKSRC_RCL, GPIO_DBCTL_DBCLKSEL_4);
/* Enable input debounce function of specified GPIOs */
GPIO_EnableDebounce (PO, BIT6);

GPIO_EnableDebounce(P1, BIT2);

GPIO_EnableDebounce (PO, BIT2);

/* Set GPIOs to input mode */

GPIO_SetMode (PO, BIT6, GPIO_MODE_INPUT);

GPIO_SetMode(P1, BIT2, GPIO_MODE_INPUT) ;

GPIO_SetMode (PO, BIT2, GPIO_MODE_INPUT) ;

CLK_Wait3vSyncReady(); /* Necessary for PO2 to do manual aon-reg sync */

/* Enable internal pull-up resistor path */

GPIO_EnablePullupPath(PO, BIT6);

GPIO_EnablePullupPath(P1, BIT2);

GPIO_EnablePullupPath(PO, BIT2);

CLK_Wait3vSyncReady(); /* Necessary for P02 to do manual aon-reg sync */

/* Wait for a while to ensure the internal pullup ts stable before entering low power mode,
4
SYS_delay_10nop(0x10000) ;

/* Enable GPIO interrupts and set trigger type to Falling Edge */
GPIO_EnableInt (PO, 6, GPIO_INT_FALLING);
GPIO_EnableInt(P1, 2, GPIO_INT_FALLING);
GPIO_EnableInt (PO, 2, GPIO_INT_FALLING) ;

/% Enable GPIO IRQs in NVIC */
NVIC_EnableIRQ(GPIN0_IRQn);
NVIC_EnableIRQ(GPIO1_IRQn);

1. R %# i Panchip Low-Level GPIO Driver %f GPIO 7 &

SE PR A e] f H BE_EJZ %) Panchip HAL GPIO Driver #47ECE, Hi&WZHGPIO
Digital Input InterruptfFlFEHH+H 3 /28

2. th'F EVB M A 3 ANk, Z0lxhBAZ 0l PO6/P12/P02 45 3 A5, PRI AL EX 3
A~ GPIO 5|

o BLEF|M Pinmux 5 GPIO ik

fEREZPIhAE FBCEEEHE)

i GPIO H iy ARt

(ERENER LA P (F B A AN i )

EfE GPIO Hily, FEHECE N FHH A by (RIR PR ), FR6ERERT S NVIC IRQ
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5.2.4 GPIO Wikl 55 #e)y - GPIO PO Al P14 i 55 R 20 il

void GPIOO_IRQHandler (void)

{
BaseType_t xHigherPriorityTaskWoken = pdTRUE;
for (size_t i = 0; i < 8; i++) {
if (GPIO_GetIntFlag(PO, BIT(i))) {
GPIO_ClrIntFlag(PO, BIT(i));
printf ("PO_%d INT occurred.\r\n", i);
/* Notify the task that gpio key is pressed. */
vTaskNotifyGiveFromISR (xTaskToNotify, &xHigherPriorityTaskWoken) ;
}
}
}
void GPIO1_IRQHandler (void)
{
BaseType_t xHigherPriorityTaskWoken = pdTRUE;
for (size_t i = 0; i < 8; i++) {
if (GPIO_GetIntFlag(P1, BIT(i))) {
GPIO_ClrIntFlag(P1, BIT(i));
printf ("P1_%d INT occurred.\r\n", i);
/* Notify the task that gpio key is pressed. */
vTaskNotifyGiveFromISR(xTaskToNotify, &xHigherPriorityTaskWoken) ;
}
}
}

L. £~ GPIO Port Y45 (1 CLIO IR 45 B4, HHTTIE AL GPIO_GetIntFlag() H 11 IIifl
KBTS 24 H port FHEAR pin

2. TEFWIIR S R B S22 ] GPIO_ClrIntFlag() 3 135K P bR 5 r

3. ffiJf] FreeRTOS vTaskNotifyGiveFromISR() 11 App Task KiXi#H, FnH GPIO Hrs
AW R ), B0 xHigherPriorityTaskWoken AR F 4l fit B ol pdTRUE, 7524 HiTiR
] JeRf 2 il e AR B, O R SR 6 2 BB B2 2 App Task H'f#) ulTaskNotifyTake ()
WAk BT

5.2.5 LIRIIFERIDGN Hook pi% ABIRHE M EN T 2 NS RIIFEH VI KA Hook pR%L:

CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
#1f CONFIG_LOG_ENABLE
reset_uart_io();
#endi f
}

CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
{
#if CONFIG_LOG_ENABLE
set_uart_io();
#endif
}

1. FreeRTOS A —MESEP kY Idle Task, 24 RGEPAE R MAT S5 5 AL AR S TIE A, DAKI
Wi ie 15 SAVFIE AL i DeepSleep [RIIFEHAE

2. 47 #2 Jp 17 #| Idle Task [y DeepSleep T ifii £ ', 2 fE SoC #E A DeepSleep #i3
Z HI $4 17 vSocDeepSleepEnterHook() pf %Y, 7 SoC M DeepSleep # X T Me [ 5 $h 17
vSocDeepSleepExitHook () pR%EK
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o ABIFEFE vSocDeepSleepEnterHook() ERE(H, MPjll UART IO JGH, %5 T A1 kAL
(reset_uart_io(), HKSLHIWGIFEIRIG) PARIERLESE A DeepSleep Az :

— HB 11 Log BAEERITEIsEE (B UARTO Tx FIFO [ %)
— P16 3| Pinmux ZhEH UARTO Tx ¥j#e[n] GPIO
— P17 5]Jif Pinmux Hjfgd UARTO Rx YJfe[n] GPIO, H-RFHAF 4 ATIHE KA

o ZIFEAE vSocDeepSleepExitHook () FRELH, HE THH XA (set_uart_io(), HfKSCI
DLBIREJERS ) PARE R 1T Log 4T HIThRE:

— P16 5|l Pinmux ZhEEH GPIO F#id 8 UARTO Tx
— P17 5l Pinmux Hifigd GPIO B Ui UARTO Rx, J-RHEw i ADIREE BT T

3.2.2 DeepSleep GPIO PWM Wakeup
1 DyREHER

ABIREF R WA SoC #EA DeepSleep JRE, SAJFHEASME PWM i GPIO K He .

2 Bk

o TR L
— PAN107X EVB #0855 ks Wi
— JLink A (A THRBIBRFLT)
— BT (Logic Analyzer, LA, HITW4 PWM JIE(E 1 GPIO Hlif5E )
— Wil (A SCfd L T AL 5 # PPK2 [Nordic Power Profiler Kit IT] #4771 )
~ USB-TypeC Z&—4 (TR AL FNAFH: H4TE Log)
— MFPRBR s BRSO TS MR RS )
o R (ARGIFE):
— KGHrh— EVB OIS S H Pyt
~ HHPRRESHERf LI 5 SoC A B ThAE, HERRICARSME Bk AgsEm, A EVB R Fi:
* Voltage HEEH4H iy VCC F1 VDD #35: % 3V3
* POWER Jf XM LDO #4f4k 2 BAT #44L (FFAfA AR 00 Ho 8 Py B8 A 41411 v v )
— f#iff] USB-TypeC £, ¥ PC USB #f115 EVB JiE# USB->UART 1 L%
— AL EVB itk B TX 514 2404k P16, RX 5] #: 24.048 P17
— AR TLink i AR -
* SWD_CLK 5|15 EVB JiE#R P00 HEEHHH 2
* SWD_DAT 5[5 EVB JE# PO1 HEsHHH %
* SWD_GND 5[5 EVB JiEtiy GND HEgHHHE
— KRBT ARE Y -
* USB #:MiE# % PC USB #1
* SAHEESLS BERESE EVB KR P13 / P14 / P15 HE4
x GND ##: % EVB JEHAE GND HE4
~ ¥ PPK2 R {1
« USB DATA/POWER #:11iE#: % PC USB #11
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x VOUT %% EVB JEMRY VBAT HE4F
x+ GND #%3:% EVB JEH GND HE4f

o fH{fRELk (PWM Waveform Generator fif2):

— Z#DeepSleep PWM Waveform Generator g HIN2E458 PWM 3 T4 B 5
— R PWM T4 th G121 P03 5115 GPIO MefEGIfERy P13 5] JIAHE
— B PWM B4 th IR R) P04 51115 GPIO MafEGIFER) P14 5] JIAH%E

« PC Hff:

— OB T (UartAssist) s TH (SecureCRT), 4R 921600 (FFH2UHE 4T E]
Log)

— Logic (HFREAZEAHINE 10 JHE)
— nRF Connect Desktop (i TE!& PPK2 & SoC Hiji)

3 BvEHE

il & {7 E: <PAN10XX-NDK>\01_SDK\nimble\samples\low_power\deepsleep_gpio_pwm_wakeup\
keil_ 107x

Miti Keil Project SCHATIF TARIEATH RS, Hek M)Wt JLink 2k ARGl «

4 BIRLBR B

1. PC _E4TJF PPK2 Power Profiler £ f, At E#E# 3300 mV, SRIGFIITHLHIT
2. NI TAPFERMTRFTEMEE

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

APP version: 255.255.65535
Wait for Task Notificatioms..

K PWM PRk B, fieE PWM g, sEEE GPIO MU GIRER) Log, wIPAT 2%

T 2RI A

[Uptime: 90 ms] GPIO IRQ triggered: P14.
A notification received, value: 1.

Wait for Task Notificatioms..
[Uptime: 100 ms] GPIO IRQ triggered: P14.
A notification received, value: 1.

Wait for Task Notificatiomns..
[Uptime: 109 ms] GPIO IRQ triggered: P14.
A notification received, value: 1.

Wait for Task Notificatioms..
[Uptime: 116 ms] GPIO IRQ triggered: P13.
A notification received, value: 1.

Wait for Task Notifications..

(Fogksr)
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[Uptime: 118 ms] GPIO IRQ triggered: P14.
A notification received, value: 1.

4. BERPREEE R R BTE R LASE IR T O F 22 U I R 9 P L e A -

POWER SUPPLY MODE B Lock Y-axis @
10ms 100ms s 3s 0s Tmin
ter o A786.4ms
JMmMA (i i
Set supply voltage to 3300 mv 25mA o |
° 2mA i
1.5mA ‘ ‘
Enable power output [ @) 1 mA I = | |
500 pA | } |
OnA — a
SAMPLING PARAMETERS ﬁ‘ﬁ__
AR79ms
100,000 samples per second
L
Sample for ©o forever v
T T AL ' 1Ty Lk LA AL B R LA AL AAL
WINDOW SELECTION ZOOM TO SELECTION| SELECT ALL|CLEAR
O start |
697.9&& 2.94ma | 786.4ms 54892|.JG 3.52|JA 4.51|_|A 28.79ms D“]OuC
average max time charge average max time charge

el 18: RGEPHME PWM I LAt e

5. FMEEHAH Y, "TLAR GPIO P13/P14 73 5iI9ess H i AR PWM BIER EFHEH R
b

© Logic 2 [Logicl6 - Connected] [Session 0] — O x

File Edit View Capture Measure Help

P06 sleep

471.6 ps Nsalling
Nrining 1 rmin
(e N/A (=

P13 gpio in
i Tatd N/A

Session 0

Bl 19: RGEPHNE PWM JHeEE LA 3P

FEFP AP~ GPIO S9Bie o LT, M LA BBl AE H, W4~ 10 LT
HAMEIE GPIO BTy, BFEZad 470us A2 47 (i a) i fil &t A eI $d T GPIO
i (th P15 5187 )
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5 KA B

5.1 App Config lit® ABIFER App Config (X} app_config spark.h 3f4:) BiE 5 DeepSleep GPIO

Key Wakeup BilfEsg- AR :

Project 1O x |
=% Project: deepsleep_gpio_pwrm_wakeup
=g PANT0Tx
L3 CMsls
[J Device
{d Peripheral
[ FreeRTOS/Kernel
{1 FreeRTO5/Port
d Misc
B User
_1 main.c
1 app_version.c
=5 config
_1 pan_host_config.h
_] app_config_spark.h
_] image_map_config.h

5.2 R UiY

5.2.1 BRI

void app_main(void)
{
BaseType_t r;

print_version_info();

/* Create an App Task */

r = xTaskCreate(app_task,
"App Task",
APP_TASK_STACK_SIZE,

NULL,

APP_TASK_PRIORITY,

NULL

_] main.c _] app_config_spark.h
Expand Al | Collapse All Help [~ Show Grid
Option Value
=-APP and MCU Config
System Clock 3ZM

Periph Divide
Enable DCDC (if disabled means LDO mode)
FreeRTOS Heap Usage Print
Vector Remap to Ram
Systern Watch Dog Enable
RAM Functicn
Log Enable
[=-Flash LDO Config
Flash LDO Enable
Flash LDO Voltage Select
[=-BLE 5tack Config
Use Chip unique Mac Address
Low-5peed Clock
BT_MAX_NUM_OF_CENTRAL
ET_MAX_NUM_OF_PERIPHERAL
TX Power
Force Calib RCL
BT controller Memory Pool usage print
ET AGC Init Mode
BT Debug Pin Init
Calib RF Frequency offset
= Low Power Config
Low Power Enable
Keep Flash Power in Low Power Mode
Enable DeepSleep Mode 2
Increase LPLDOH trim value
Continue Run After Standby M1 Wakeup
Detecting Ternperature Optimize Param Enable
Temperature Sample Interval
DVDD Voltage Optimize Enable
HCLK Optimize Enable
Flash Settings Config

& 20: App Config File

FAR)Y app_main() BREAAUIT :

// Task Function
// Task Name

// Task Stack Size
// Task Parameter
// Task Priority
// Task Handle

< §T|7|T|T|_|T|_|T|“

g~=2
m —
E]

01X 171 = 1R

®
=

1T1g 171

(Fogksr)
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)3

/* Check if task has been successfully created */
if (r != pdPASS) {
printf ("Error, App Task created failed!\n");
while (1);

L. #TE) App UAMEE
2. @@ App F:4F45 “App Task”, XJWAF45 K%L app_task
3. HAALRFE QI LT, 15 T B AR E B

5.2.2 App 1455 App TAT5 app task() EREINEIF :

void app_task(void *arg)
{

uint32_t ulNotificationValue;

/* Store the handle of current task. */

xTaskToNotify = xTaskGetCurrentTaskHandle();

if (xTaskToNotify == NULL) {
printf ("Error, get current task handle failed!\n");
while (1);

}

/*
* Init specific GPIUs:
* - to input mode for wake up use
* — to output mode for ISR indication use
*/
gpio_init();

while (1) {
printf("Wait for Task Notificatioms..\n");

/*
* Wait to be notified that gpio gpio irq occured. Note the first parameter is pdTRUE,
* which has the effect of clearing the task's notification value back to 0, making
* the notification value act like a binary (rather than a counting) semaphore.

*/
ulNotificationValue = ulTaskNotifyTake (pdTRUE, portMAX_DELAY);

printf("A notification received, value: %d.\n\n", ulNotificationValue) ;

1. SRBCYEITESS ) Task Handle, FIF JEE Wi 45 AT 45 &% 00
2. 7£ gpio_init() BRECPRILAIL GPIO i
3. £ while (1) EIFEFFHZAIRBUT 588 (Task Task Notify ), FFTEIA KAPRSHEE

5.2.3 GPIO Pl fERd Yy GPIO IR ibAe)y gpio init() BEUNAUNT :
static void gpio_init(void)

{
/* Configure GPIO P13/P1/ as Rising Edge Interrupt/Wakeup */

(FoTgksk)
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/* Set pinmuz func as GPIO */
SYS_SET_MFP(P1, 3, GPIO);
SYS_SET_MFP(P1, 4, GPIO);

/* Set GPIOs to input mode */
GPIO_SetMode(P1, BIT3 | BIT4, GPIO_MODE_INPUT);

/* Enable GPIO interrupts and set trigger type to Falling Edge */
GPIO_EnablelInt(P1, 3, GPIO_INT_RISING);
GPIO_EnableInt(P1, 4, GPIO_INT_RISING);

/* Configure debounce clock to 32K clock so that GPIO edge could wake up SoC */
GPIO_SetDebounceTime (GPIO_DBCTL_DBCLKSRC_RCL, GPIO_DBCTL_DBCLKSEL_4);

/* Enable GPIO IRQs in NVIC */
NVIC_EnableIRQ(GPIO1_IRQn);

/* Configure GPIO P15 to push-pull output mode (with init low level) */
P15 = 0;
GPIO_SetMode(P1, BIT5, GPIO_MODE_OUTPUT);

1. BEREdi ] Panchip Low-Level GPIO Driver % GPIO 47T &

SEBr b w5 12 ) Panchip HAL GPIO Driver #FfTALE, H{&kn]Z%HGPIO
Digital Input InterruptfFlFEHHI+H /28

2. BMCEFAAT

o Jid¥E P13 Al P14 5| Pinmux £ GPIO ThfE (WL IERTERS, JRFEXPIA5 | ERA 2
GPIO )

e P13 f1 P14 p%ssm A

fHifE P13 1 P14 By, 5 HECE N ETris % Ry (BD B TR )

EE;E GPIO %l 32K Clock, PAZHpiyfvmefiE (FEE AL A EER A 10 il
HE

flifle GPIO1 NVIC IRQ

¥ P15 FlE M T fg

5.2.4 GPIO Wil 5 Rty GPIO P1 i IsT Rk 95 R e :

void GPIO1_IRQHandler (void)
{
BaseType_t xHigherPriorityTaskWoken = pdTRUE;

for (size_t i = 0; i < 8; i++) {
if (GPIO_GetIntFlag(P1, BIT(i))) {
GPIO_ClrIntFlag(P1, BIT(i));
P15 ig
P15 = 0;
printf (" [Uptime: %d ms] GPIO IRQ triggered: P1%d.\n", soc_lptmr_uptime_get_ms(),,

Hl) H
}

/* Notify the task that gpio IRQ occured. */
vTaskNotifyGiveFromISR (xTaskToNotify, &xHigherPriorityTaskWoken) ;

1. GPIO " lifiz 55 ek K Nl i GPIO_GetIntFlag() 4% H I/ A b i) @ MRAR S A
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2. TEHIBTIR S5 R P Ay 28 ] GPIO_ClrIntFlag() 33 1135 % Wikw G or
3. ffiffl soc_lptmr_uptime_get_ms() KBRS BB HEBIEFTE R S0

4. {#iff] FreeRTOS vTaskNotifyGiveFromISR() M| App Task KL%, /A GPIO Hl~-
£ (REBAEBERE ), HBE 11 xHigherPriord tyTaskiloken 2 BBR A}y pdTRUE, 22724 i
] e i A ERFR VR B, IR T UL IR SR i 2 9T 3£ 2 App Task H7[¥) ulTaskNotifyTake ()
YRS AT

5.2.5 LERIPRERIDGN) Hook p% ABIREEME T 2 DS RIFEE UM K Hook K%L

CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
#if CONFIG_LOG_ENABLE
reset_uart_io();
#endi f
}

CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
{
#1f CONFIG_LOG_ENABLE
set_uart_io();
#endif
}

1. BB Hook pR#UH T HE#EA DeepSleep HiFIM DeepSleep M J5fi—L8&iAMENE, N3 FAAN
HPECE 10 B DR, PARTIE DeepSleep RS 10 JHL
2. HURREE S % DeepSleep GPIO Key Wakeup BIFEHAH KN4

3.2.3 DeepSleep SleepTimer Wakeup
1 Dyttt

ABIREF R WA SoC #EA DeepSleep JRA, SAJFiEIT SleepTimer fE I g5 H i .

2 IhBiilk

o fEPFRA S L
— PAN107X EVB B0 b5 s —be
— JLink &S (HTHRBIBRRLT)
— BT (Logic Analyzer, LA, FITWLE4SAS Timer i W] B o 87 i) fik 2 B[] )
— WUl (A SCfd LR T AL i % PPK2 [Nordic Power Profiler Kit IT] #4771 )
— USB-TypeC Z&—4 (TR BEHRFNAF H: H4TE Log)
— MFPRBUR s BRI O TS MR RS )
o fEfRRRER:
- EVB .0 Rk
~ HHPARERBHERf LN & SoC A B HThAE, HERRICARSME Bk igs2m, A EVB R Fi:
* Voltage HEEH4H iy VCC F1 VDD #J35: % 3V3
* POWER Jf XM LDO #4f4k 2 BAT £447 (FFEAfIARARE 00 Ho w8 o 38 A3 41411 v i)
— f#i i} USB-TypeC £, ¥ PC USB #fi05 EVB JE# USB->UART 4 HAl%E
— AL LR EVB I B TX 5] #2408 P16, RX 5] 2 .00 P17
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— AL JLink {5 ELARY -
* SWD_CLK 5|5 EVB Jigthfy P00 HEFHAHIE
+ SWD_DAT 5|5 EVB Jiti ) PO1 HegHH%E
* SWD_GND 5|5 EVB JEHH) GND HetH1iE
— R TR -
* USB #:11i%#: 2 PC USB 11
* =Nl

* GND 7§

HIES 25 WiEE: 2 EVB I P13 / P14 / P15 Hi4t

3% EVB JEMAY GND HiE

~ ¥ PPK2 F1 -
* USB DATA/POWER % 1## % PC USB #:11
x VOUT jE#: % EVB JEHH VBAT HEE

+ GND %3 % EVB KM GND HE4f
o PC #ff:
— RO F (UartAssist) s TH (SecureCRT), R 921600 (F TR 4T E]
Log)

— Logic (HFHEAZHHHINE 10 HH)
— nRF Connect Desktop (FHTH!& PPK2 jill& SoC Hiji)

3 G FIE

(I = 72
keil 107x

B

<PAN10XX-NDK>\01_SDK\nimble\samples\low_power\deepsleep_slptmr_wakeup\

Aiti Keil Project SCAHTIF TARIEA TS IRSE%, ek HiT JLink 2.

4 BIF iR

1. PC _L4T9F PPK2 Power Profiler #{4, fHii i % 3300 mV, SREFT LRI
2. MO TEPFE WM FHITEEE:

Try to
- Chip
- Chip
- Chip
- Chip
- Chip
- Chip
- Chip

load HW calibration data.. DONE.

Info : 0x1

CP Version : 265

FT Version : 6

MAC Address : E11000000FF8

UiD : 6D0001465454455354

Flash UID : 4250315A3538380B005B7B4356037D78
Flash Size : 512 KB

APP version: 255.255.65535

[Uptime:
[Uptime:
[Uptime:
[Uptime:
[Uptime:
[Uptime:
[Uptime:
[Uptime:
[Uptime:
[Uptime:
[Uptime:

1083
1084
1683
2083
2084
2583
3083
3084
3583

ms]
ms]
ms]
ms]
ms]
ms]
ms]
ms]
ms]

83 ms] Main Thread sleep..
583 ms] SleepTimer 1 IRQ triggered.

SleepTimer 1 IRQ triggered.
SleepTimer 2 IRQ triggered.
SleepTimer 1 IRQ triggered.
SleepTimer 1 IRQ triggered.
SleepTimer 2 IRQ triggered.
SleepTimer 1 IRQ triggered.
SleepTimer 1 IRQ triggered.
SleepTimer 2 IRQ triggered.
SleepTimer 1 IRQ triggered.

(Fouaker)
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[Uptime: 4083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 4084 ms] SleepTimer 2 IRQ triggered.
[Uptime: 4583 ms] SleepTimer 1 IRQ triggered.
[Uptime: 5082 ms] Main Thread waked up.
[Uptime: 5083 ms] SleepTimer 2 IRQ triggered.
[Uptime: 5084 ms] SleepTimer 1 IRQ triggered.
[Uptime: 5085 ms] Main Thread sleep..
[Uptime: 5584 ms] SleepTimer 1 IRQ triggered.
[Uptime: 6083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 6084 ms] SleepTimer 2 IRQ triggered.
[Uptime: 6584 ms] SleepTimer 1 IRQ triggered.
[Uptime: 7083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 7084 ms] SleepTimer 2 IRQ triggered.
[Uptime: 7584 ms] SleepTimer 1 IRQ triggered.
[Uptime: 8083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 8084 ms] SleepTimer 2 IRQ triggered.
[Uptime: 8584 ms] SleepTimer 1 IRQ triggered.
[Uptime: 9083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 9084 ms] SleepTimer 2 IRQ triggered.
[Uptime: 9584 ms] SleepTimer 1 IRQ triggered.
[Uptime: 10082 ms] Main Thread waked up.
[Uptime: 10083 ms] SleepTimer 2 IRQ triggered.
[Uptime: 10084 ms] SleepTimer 1 IRQ triggered.
[Uptime: 10083 ms] Main Thread sleep..
[Uptime: 10584 ms] SleepTimer 1 IRQ triggered.
[Uptime: 11084 ms] SleepTimer 2 IRQ triggered.
[Uptime: 11084 ms] SleepTimer 1 IRQ triggered.
[Uptime: 11584 ms] SleepTimer 1 IRQ triggered.

H Log 1 HJEFA 8 PAG th, &% 500ms fjlt % SleepTimer 1 wrlfr, HFF 1s filt &
SleepTimer 2 1y, &7 5s fit & Main Task &3

3. MBS OGEY, KIS R P13 G IEERE 5s A Hik—UG P14 5 IR 500ms oA Ak
—; P15 GIIEERE 1s 22 fifk—ik:
@ Logic 2 [Logicl6 - Connected] [Session 1] - m} s
File Edit View Capture Measure Help
Measurements (7)
MO = A4.998 948 960 s
» M1 = A499.90868 ms

M2 = A999.8196 ms

T

T

Session 1

Bl 21 {2 A A (TR GPIO P
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P13 57" Main Task $A7I %], P14 5] HJ2 SleeTimer 1 Frlifili i %], P15 5]
JAHUZ SleeTimer 2 Hilfifilt i %1, AIWEATS Log H i AR ) IE X6 B2

4. PG BT (GEES S IR ) . FRIREEES A R TE -

POWER SUPPLY MODE

o
Source meter VS ENHEY

Set supply voltage to 3300 mv
—_—
Enable power output O

SAMPLING PARAMETERS

100,000 samples per second

Sample for ©0 forever v

© start

Estimated space limit ~1d 17:20h at 2.2
GE/h. Available disk space 89.6 GB

]

25mA
2mA
15mA
TmA
500 pA

Lock Y-axis (@)
10ms 100ms 1s 3s 10s Tmin
A1.536s
) 1
i ]
i i
i i
i i
i |
i i
. A340.0ms .
| . | H 1|1 |l||| ||h| A =
WINDOW SELECTION Z00M TO SELECTION| SELECT ALL[CLEAR
11.07pa = 2.40ma | 1.536s | 17.02uc 3.76pa  4.57pa | 340.0ms | 1.28uc
average max time charge average max time charge

P 22: (] LI ITUBCHRL A B T

A OLE FARTHFE IS LN 4uA Aty I HARR— BB 3 A SleepTimer 22 B 7
M DeepSleep ARZS T M .

5 Ik AW

5.1 App Config fit¥ AfFIFER) App Config (X app_config spark.h 30f4) A 5 DeepSleep GPIO

Key Wakeup BiIf25E 24 :

5.2 e

5.2.1 By FERF app_main() pRETNZAUT

void app_main(void)
{
BaseType_t r;

print_version_info();

/* Create an App Task */
r = xTaskCreate(app_task,

"App Task",

// Task Function
// Task Name

APP_TASK_STACK_SIZE, // Task Stack Size

NULL, // Task Parameter
APP_TASK_PRIORITY, // Task Priority
NULL // Task Handle

3§

/* Check if task has been successfully created */

if (r !'= pdPASS) {

printf ("Error, App Task created failed!\n");

while (1);
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Project
=% Project: deepsleep_slptmr_wakeup
=g PANTOTx
3 CMsIs
[ Device
[d Peripheral
[ FreeRTOS/Kernel
I FreeRTO5/Port
3 Misc
B User
_1 main.c
f| app_version.c
E-F config
_1 pan_host_config.h
| app_config_spark.h
| image_map_config.h

L~ |

_] main.c ] app_config_spark.h

Expand Al I Collapse All Help
Option
=-APP and MCU Config
System Clock
Periph Divide
Enable DCDC (if dizabled means LDO mode)
FreeRTOS Heap Usage Print
Vector Remap to Ram
System Watch Dog Enable
RAM Function
Log Enable
(= Flash LDO Canfig
Flash LDO Enable
Flash LDO Voltage Select
(=1~ BLE 5tack Config
Use Chip unique Mac Address

Low-Speed Clock
ET_MAX_NUM_OF_CEMTRAL
ET_MAX_NUM_OF_PERIPHERAL
TH Power
Force Calib RCL
ET controller Memory Pool usage print
ETAGC Init Maode
ET Debug Pin Init
Calib RF Frequency offset

- Low Power Config
Low Power Enable
Keep Flash Power in Low Power Mode
Enable DeepSleep Mode 2
Increase LPLDOH trim value
Continue Run After Standby M1 Wakeup
Detecting Temperature Optimize Param Enable
Temperature Sample Interval
DVDD Voltage Optimize Enable
HCLK Optimize Enable

Flash Settings Config

& 23: App Config File

[~ Show Grid

Value

< Eﬂﬂﬂﬂjﬂjﬂmg

-
el
m —
3

A A R A e I

g171%

177

3.2, (EIFEBIR

97



PAN107x/PAN101x NDK JF% £ H T, KA 0.6.99

1. 4TH] App lAMEE
2. Al App F4F%5 “App Task”, XFWAFE55 K%L app_task
3. WAL QIR T, 5T E A (E R

5.2.2 App TAT55 App FAL5 app task() BREUNAEWIT :

void app_task(void *arg)

{
/* Init spectific GPIO as output for ISR indication use */
indication_gpio_init();
/* Init Sleep Timers for wake up use */
slptmr_init();
while (1) {
printf (" [Uptime: 7%d ms] Main Thread sleep..\n", soc_lptmr_uptime_get_ms());
vTaskDelay (pdMS_TO_TICKS(5000));
P13 = 0;
P13 = 1;
printf (" [Uptime: %d ms] Main Thread waked up.\n", soc_lptmr_uptime_get_ms());
}
}

1. ¥£ indication_ gpio_init() pRELF#IIEIL GPIO, HTFH5mR41 SleepTimer MafgHf %]
2. ¥£ slptmr_init() REHIEEIL SleepTimer 1/2 HRLE:

3. 7& while (1) EPEFRITHI Y] Task AYMEACMLE Log, Jfiliid vTaskDelay () i I fh % A GE ki
DeepSleep K7 (VR M XHEAMLIIFE, br L O W2 SleepTimer 0 #EATERT)

5.2.3 Indication GPIO #J#&fLFE)¥ Indication GPIO #J#5{LFE)F indication gpio init() B&E N2 I
T

static void indication_gpio_init(void)

{
/* Configure GPIO P13/P14/P15 to push-pull output mode */
GPIO_SetMode(P1, BIT3 | BIT4 | BIT5, GPIO_MODE_OUTPUT);

1. pE%K{di Fl Panchip Low-Level GPIO Driver %f GPIO #fTHl &

Schr AR A f# ) 8 2 69 Panchip HAL GPIO Driver ¥, B AR Z%GPIO
Push-Pull OutputfFl# P HH 3 /143

2. XHFATE A GPI0_SetMode O i 11f P13/P14/P15 B ki thsiX (Wuthdm thim i)

5.2.4 SleepTimer #JIafLFEF  SleepTimer 1/2 WIIHALFEF slptmr_init() BRENAFI T :

static void slptmr_init(void)
{
/* Configure timeout of SleepTimer 162 with interrupt and wakeup enabled */

Configure timeout:
timeoutl = SLPTMR1_TIMEOUT CNT / PAN_RCC_CLOCK_FREQUENCY_SLOW
(32000 / 2) / 32000 (s)
= 0.5 s = 500 ms
timeout2 = SLPTMR2_TIMEOUT CNT / PAN_RCC_CLOCK_FREQUENCY_SLOW
= 32000 / 32000 (s)
1 s

* X ¥ X X X %

(FoTgksk)
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*/
const uint32_t SLPTMR1_TIMEOUT_CNT
const uint32_t SLPTMR2_TIMEOUT_CNT

soc_32k_clock_freq_get() / 2;
soc_32k_clock_freq_get();

/* Set timeout of SleepTimer 1 */
LP_SetSleepTime (ANA, SLPTMR1_TIMEOUT_CNT, 1);
/* Set timeout of SleepTimer 2 */
LP_SetSleepTime (ANA, SLPTMR2_TIMEOUT_CNT, 2);

I AR I P
o Y4 SleepTimer 1 #BH}H}EECE N 500ms
o ¥4 SleepTimer 2 #IFHAIECE N 1s

2. T I ) A EA A ST 275 U R RE

5.2.5 SleepTimer 1/2 PR35 1% SleepTimer 1/2 {4 rH IWTAR 5 1] ok K020 5040 T :

/* This function overrides the reserved weak function with same name in os_lp.c */
void sleep_timerl_handler(void)

{

P14 = 0;

P14 = 1;

printf (" [Uptime: %d ms] SleepTimer 1 IRQ triggered.\n", soc_lptmr_uptime_get_ms());
}

/* This function overrides the reserved weak function with same mame in os_lp.c */
void sleep_timer2_handler(void)

{

P15 = 0;

P15 = 1;

printf (" [Uptime: Jd ms] SleepTimer 2 IRQ triggered.\n", soc_lptmr_uptime_get_ms());
}

1. A 3 4 SleepTimer, 4354 SleepTimer 0. SleepTimer 1 F1 SleepTimer 2, Ef1H—4
Hr kil 95 K% SLPTMR_IRQHandler (), MEKRHUETE os_lp.c acsiny; Hrp SleepTimer0 # HI{E
OS Tick, FIEE App 2 H A3 B JE R EUH ] SleepTimer 1 F1 SleepTimer 2

2. ¥£ App LI sleep_timerl_handler () Fl sleep_timerl_handler () Wi-PrRWTIl RS, fFH
fifii Indication 10 Ff4TE] Log, iX#EX4X] M. SleepTimer FEM} 5, B ] Mg 250 $04 T[]0 ok £l
A

5.2.6 LRIIREMIDG) Hook p% ABIREA MR T 2 DS RIFEE UMK Hook K%L

CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
#if CONFIG_LOG_ENABLE
reset_uart_io();
#endif
}

CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
{
#1f CONFIG_LOG_ENABLE
set_uart_io();
#endif
}
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L. AP Hook pR#H THEDEA DeepSleep HiHIM DeepSleep Wil J5i—LEoMELE, WK HAIA
HORTRCE 10 A D ERE, VARG IE DeepSleep JRAR 10 Ji

2. FEMNfERES 57 DeepSleep GPIO Key Wakeup R P HIFH /25

3.2.4  DeepSleep PWM Waveform Generator
1 Dyheftik

ABIFEE RG] SoC 7E DeepSleep MRS N th PWM W%, A APB HW Timer0 i i M i %
B PWM B RN 5 25 1

2 ShHEHE #

o WA S LM
— PAN107X EVB B0k 5 ks —
~ JLink fiEA (HTHROIRRRET)
~ BHAHYL (Logic Analyzer, LA, JITW% PWM JBE(EE)
— W vE (A SO i T A B i % PPK2 [Nordic Power Profiler Kit I #EAT#7R)
~ USB-TypeC &—% (HTIE ff)ﬂﬁEﬁﬂlﬁﬁ$ HFTE) Log)
- ﬁﬁéﬁéﬂﬁ@iﬂ%éﬂaé&" (H TR AR )
o REfFREL:
~ 5 EVB .UM #] ik
— WHPRERSHERf LN & SoC AL YThAE, HERRIRARSME FEERAZm, THHIIA EVB JEMR Y-
x Voltage HF4F4H R VCC fil VDD #3223 3V3
* POWER JF XM LDO 44k 2 BAT #44L (FFOfA AR 00 Fi 88 Py B A3 24 )
~ f§i i} USB-TypeC £, ¥ PC USB #fi15 EVB JE# USB->UART 4 KA %
— ML EVB AR B TX 518 2404 P16, RX 5] i#: 2.0 P17
— AL LRE Tink 7 LAY -
* SWD_CLK 5|5 EVB JE#? P00 HE4HH %
* SWD_DAT 5|15 EVB Jiitr) P01 HEETHHHE
* SWD_GND 5|5 EVB Kt GND HEEHHHZ
— KB IRAHTARE Y -
x USB #0## % PCUSB #1
« Z“AMEIEMES L0 BIERE EVB KM P03 / P04 / P15 HEET
* GND ##:% EVB JEHH) GND HEEf
— ¥ PPK2 Rl {1 :
+ USB DATA/POWER #; 114 % PC USB M1
* VOUT jE#: % EVB M VBAT HEE
x+ GND #4:% EVB KM% GND Hit
o PC #ff:

~ BRI T (UartAssist) st TR (SecureCRT), JAF3 921600 (FHFHzlcd: 47 H
Log)
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— Logic (HFHEAZEHITEL 10 JE)
— nRF Connect Desktop (Tl PPK2 Jill& SoC Hiji)

3 GaEREk

B FE7 & : <PAN10XX-NDK>\01_SDK\nimble\samples\low_power\deepsleep_pwm_waveform_generator\
keil_107x

Aiti Keil Project SUAHTIF TARIEATHRSES%, ek G HIIT JLink 2.

4 PR R B

1. PC E4TIF PPK2 Power Profiler #ff:, ftrif [EuEsF 3300 mV, SRJSITIFHLALTT
2. WO T AR T RITEMEE

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E1100000101D

- Chip UID : 0D0001465454455354

- Chip Flash UID : 4250315A3538380B004B554356034578
- Chip Flash Size : 512 KB

APP version: 130.99.13608

Wait for Task Notificationms..

[Uptime: 183 ms] TimerO ISR in, pwm_period =
[Uptime: 185 ms] TimerO ISR in, pwm_period =
[Uptime: 284 ms] TimerO ISR in, pwm_period =
[Uptime: 384 ms] TimerO ISR in, pwm_period =
[Uptime: 484 ms] TimerO ISR in, pwm_period =
[Uptime: 584 ms] TimerO ISR in, pwm_period =
[Uptime: 684 ms] TimerO ISR in, pwm_period =
[Uptime: 784 ms] TimerO ISR in, pwm_period = pwm_pulse =
[Uptime: 884 ms] TimerO ISR in, pwm_period = pwm_pulse = 0.
[Uptime: 1083 ms] TimerO ISR in, pwm_period = 172, pwm_pulse = 91.
[Uptime: 1183 ms] TimerO ISR in, pwm_period = 158, pwm_pulse = 30.
[Uptime: 1283 ms] TimerO ISR in, pwm_period = 43, puwm_pulse = 28.
[Uptime: 1383 ms] TimerO ISR in, pwm_period = 276, pwm_pulse = 84.
[Uptime: 1483 ms] TimerO ISR in, pwm_period = 14, pwm_pulse = 9.

pwm_pulse =
pwm_pulse =
pwm_pulse =
pwm_pulse =
pwm_pulse =
pwm_pulse =
pwm_pulse =

O O O O O O O O o

O O O O O O O O o

3. MEIZHR AT IOE , APLE R P03 51k it EIH S 100ms, (5230 50% BRE; Po4 5|4
S 0~10ms AIAZ, (525 HEAAERYBOE; P15 51HIDA 100ms 2247 4 ) B B 4% -

"L PWM 4 2SS BTG , SR SRR ) PWM 7] PAIE % TAE, 1A
P15 5IBIBFAULH] Timer0 EIIR RV 1At i, TH8CE PO4 51K PWM B8

Z%N o

4. XA R BRI GEEGEZ R ), FRERIE H L e -
A AR TIEEIC N 6uA Zify (e GPIO WM& Hofhsi =X 4uA IEH Ry R—28,
X2 24 HT DeepSleep ARZS R FHE PWM FEHUBTE TAE), I HAER 100ms 24085
M DeepSleep ARZS T HLfE
5 JFR AL

5.1 App Config fit¥ AfFIF App Config (XF1Y app_config spark.h SCf4) FrEUWIT :
Hodr 5AGIREAH B B
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© Logic 2 [Logic16 - Connected] [Session 0]

File Edit View Capture Measure Help

+#.2s . Hb6s

49.99672 ms Duty: 50 %
Freq: 10.001 Hz
width': 20.001 Hz

Drag to zoom

99.99204 ms

P06 sleep

P13 gpioirg

Session 0

P 24 {25 A TR PWM 4 i %

POWER SUPPLY MODE o Lockvaxis @
= 10ms 100ms 18 3s 0s 1min
e meter Ay
ImA S
| I
Set supply voltage to 3300 mv 25mA |
° 2mA ]
15mA
Enable power output [ @) 1mA ]
500 pA i
—_— OnA 2
SAMPLING PARAMETERS a
5.48ms
100,000 samples per second
9
Sample for ©0 forever v
WINDOW SELECTION ZOOM TO SELECTION | SELECT ALL| CLEAR
© start
43.8Tpa | 2.92ma | 596.0ms | 26.11uc 6.11pa | 6.77usn  55.48ms | 0.34uc
E: hat2z average max time charge average max time charge

P 250 (o LT ITUBCRLIRL B TR
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Project L | ] main.c  _] app_config_spark.h
=% Project: deepsleep_pwm_waveform_generator
D55 PAN1OTX __Heb | T ShowGrd
B CMSIS Option Value
[ system_PANSeries.c =--APP and MCU Config

Bpand Al | Collapse Al

|1 startup_PANSeries.s System Clock 32M
[ Device Periph Divide
&3 Peripheral Enable DCDC (if disabled means LDO mode)
[[J FreeRTOS/Kernel FreeRTOS Heap Usage Print

[ FreeRTOS/Port

Vector Remap to Ram

[0 Misc System Watch Dog Enable
25 User RAM Function

] main.c Log Enable

ij app_version.c [=-Flash LDO Cenfig
H-LF config Flash LDO Enable

ij pan_host_config.h
B app_config_spark.h
|1 image_map_config.h

Flash LDO Voltage Select

[=--BLE Stack Config

Use Chip unique Mac Address

RSSO IO I I I S

| Low-Speed Clock RCL |
BT_MAX_NUM_OF_CENTRAL 0
BT_MAX_NUM_OF_PERIPHERAL 1
TX Power 0dBm

Force Calib RCL

BT controller Memary Pool usage print
ETAGC Init Mode

ET Debug Pin Init

Calib RF Frequency offset

E=-Low Power Config

(

Low Power Enable

Keep Flash Power in Low Power Mode

Enable DeepSleep Mode 2
Increase LPLDOH trim value

Continue Run After Standby M1 Wakeup
Detecting Temperature Optimize Param Enable
Temperature 5ample Interval

DVDD Voltage Optimize Enable

HCLK Optimize Enable

Flash 5ettings Config

& 26: App Config File

Ag e o= e
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o Low-Speed Clock (CONFIG_LOW_SPEED_CLOCK_SRC = 0 (RCL)): ZRZALE it Py 32K {
RC i}4h (RCL)

o Force Calib RCL (CONFIG_FORCE_CALIB_RCL_CLK = 1): YEZRZGAIHEALI Bom A fE—k RCL B}
i, RSN 50ms 2247 B BN E]

o Low Power Enable (CONFIG_PM = 1): ffifE RGLIIFERERE

« Enable DeepSleep Mode2 (CONFIG_DEEPSLEEP_MODE_2 = 1): {fifif £4i K%t DeepSleep iz 2,
PeAE R R R ) LP-LDO-H (0.7v PAL) 405 K BT AP fIE e, DA ARG T #E T
PWM #i i fll Timer Mg IE %

« Increase LPLDOH trim value (CONFIG_SOC_INCREASE_LPLDOH_CALIB_CODE = 0): ## LP-LDO-
H i, BOABCESS 0, KRB M0 7 BN R B g, (B B b i e P RE TG 30 Of
PWM #i th Al Timer MAEE TR, R AT DARC & IE D ASE =5 LP-LDO-H 1) Hi B

5.2 FYFARH

52.1 Ry FREF app_main() BREARLIT :

void app_main(void)

{

BaseType_t r;

print_version_info();

/* Create an App Task */

r = xTaskCreate(app_task, // Task Function
"App Task", // Task Name
APP_TASK_STACK_SIZE, // Task Stack Size
NULL, // Task Parameter
APP_TASK_PRIORITY, // Task Priority
NULL // Task Handle

)3

/* Check if task has been successfully created */

if (r !'= pdPASS) {

printf ("Error, App Task created failed!\n");
while (1);
}
}

L 4TH App JRAER
2. Q& App FAL55 “App Task”, XWVATI5pR%L app_task
3. BALARQUEET), T B A E

5.2.2 App 155 App TAE5 app task() EREUNEINF

void app_task(void *arg)
{

uint32_t ulNotificationValue;

/* Store the handle of current task. */

xTaskToNotify = xTaskGetCurrentTaskHandle();

if (xTaskToNotify == NULL) {
printf ("Error, get current task handle failed!\n");
while (1);

(F o)
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(£ L)
/* Initialize random seed for later pwm random duty use */
srand (2024) ;
/* Init GPIO P15 as indication I0 */
GPIO_SetMode(P1, BIT5, GPIO_MODE_OUTPUT);
/* Init specific Timers for wake up use */
wakeup_timer_init();
/* Init specific PWM channels */
pwm_init();
while (1) {
printf("Wait for Task Notificatioms..\n");
/*
* Here we try to take the task notify to let OS fall into idle task and
* enter SoC DeepSleep mode. We'll never wakeup this task by giving notify.
*/
ulNotificationValue = ulTaskNotifyTake (pdTRUE, portMAX_DELAY);
printf("A notification received, value: %d.\n\n", ulNotificationValue);
}
}
L RBCHAMESS 1) Task Handle, 52k i b 45 AT 55 Bkt A
2. YVIHALRENLER T, DAL ZE Timer0 il &l PWM R & 23 He e b 6
3. 5 P15 wrtn e s f AL
4. ¥F wakeup_ timer_init() sEEFRILE1L HW APB Timer(
5. & pwm__init() RECFHIEGL PWM Channel 2 1 Channel 3
6. 7 while (1) EFFRHZLRBUT 5510 (Task Task Notify), FH4TEIARMPREF R
5.2.3 Timer0 FJUGERYT Timer0 FIHALFRF wakeup_timer_init() AL AT :
static void wakeup_timer_init(void)
{
/* Configure HW APB Timer0O with interrupt and wakeup enabled */
/*
* Configure timeout
* timeout = TIMER CMP_VAL * (TIMER_PRESCALE + 1) / SYS_CLOCK 32K
* = 32000 / 10 * (0 + 1) / 32000 (s)
* =0.1 s = 100 ms
*/
const uint32_t TIMER_PRESCALE = O;
const uint32_t TIMER_CMP_VAL = soc_32k_clock_freq_get() / 10;
/* Enable HW TimerO Module clock */
CLK_APB1PeriphClockCmd (CLK_APB1Periph_TMRO, ENABLE);
/* Select Timer counting clock source to low-speed 32K clock */
CLK_SetTmrClkSrc (TIMERO, CLK_APB1_TMROSEL_RCL32K) ;
/* Set Timer to periodic mode */
TIMER_SetCountingMode (TIMERO, TIMER_PERIODIC_MODE) ;
/* Enable Timer interrupt */
TIMER_EnableInt (TIMERO) ;
/* Enable Timer wakeup */
TIMER_EnableWakeup (TIMERO) ;
/* Enable TimerO interrupt flagO and wakeup flag0O signal */
TIMERO->CTL |= BIT8 | BIT11;
(F k)
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/* Enable NVIC IRQ for Timer */

NVIC_EnableIRQ(TMRO_IRQn) ;

/* Set timeout walue */

TIMER_SetPrescaleValue (TIMERO, TIMER_PRESCALE) ;

TIMER_SetCmpValue (TIMERO, TMRO_COMPARATOR_SEL_CMP, TIMER_CMP_VAL + TIMERO_CMPDAT_

—DEVIATION);

/* Start Timer */
TIMER_Start (TIMERO) ;

- BERR A H A2 AF Timer0 BUHRICE &R 100ms MLl R4 il

/A3 timeout = TIMER_CMP_VAL * (TIMER_PRESCALE + 1) / SYS_CLOCK_32K, HJHI—/~Lh#&k
BRI ECE T2 TIMER_CMP_ VAL BRE 5 3200, TIMER_PRESCALE Bt M 1

P -l g Timer0 [ AR :
o ffifE APB1 /%y Timer0 4
o JiiE Timer 11440 32K Clock
o Ff Timer0 A I
o f#ifE Timer0 [ WA
o #ifE Timer0 fHMeLEET)HE
o flifE Timer0 AYTHELHR O A rh WA 2 il (37
o ffifig Timer0 §¥ NVIC IRQ
o Jil® TimerO [] Prescaler 44
o Jit® Timer0 [ Compare Value
o JEA3) Timer0 14

5.2.4 TimerO piIRSSFEE  Timer0 fYF IR SFRFZIF

CONFIG_RAM_CODE void TMRO_IRQHandler(void)

{

static uint32_t cnt;
uint32_t pwm_pulse = O;
uint32_t pwm_period = O;

/* Handle timer interrupt event */
if (TIMER_GetIntFlag(TIMERO)) {
/* Clear timer int flags */
TIMER_ClearTFFlag(TIMERO, TIMER_GetTFFlag(TIMERO));
TIMER_ClearIntFlag(TIMERO) ;
/* Randomize PWM CH3 duty cycle after 10 times this handler ezecute */
if (++cnt > 9) {
pwm_period = rand() 7 319 + 1;
pwm_pulse = rand() 7, pwm_period;
/*
* PWM Channel 3:
* — Pertod = (<0~319> + 1) cycles = <1~320> * 1 / 32000 s = (0~10) ms
* - Pulse = (<0~319> + 1) cycles = (0~10) ms
*/
PWM_SetPeriodAndDuty (PWM, PWM_CH3, pwm_period, pwm_pulse);
}
/* Toggle GPIO to indicate timer is timeout */
GPIO_Toggle(P1, BIT5);
/* Print system uptime to UART */

(Fogkse)
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printf (" [Uptime: J%d ms] TimerO ISR in, pwm_period = %d, pwm_pulse = J%d.\n",

}

soc_lptmr_uptime_get_ms(), pwm_period, pwm_pulse);

/* Clear wakeup flag if there is. */
TIMER_ClearWakeupFlag(TIMERO, TIMER_GetWakeupFlag(TIMERO)) ;

1. 7€ oR %0 4 FR B T N I CONFIG_RAM_CODE DA ¥ Ut oA %K 4% 1% B, RAM Code (& #f {#
app_ config_spark.h Fff) CONFIG_RAM_FUNCTION “A{fifEIR7ES

2. {#if] TIMER_ GetIntFlag() # O43# Timer0 F1W Flag 2 &AL, Fr2l:

V&5 Timeout Flag

T ER P T Flag

52— E A G EHREDLAC E PWM Channel 3 S0 A1 525 1
Fl%s GPIO P15, FF [l ef 4T B4 B (] #0F PWM 2805 52

3. ffil] TIMER,_ ClearWakeupFlag() #1174 Timer0 Mifi Flag

5.2.5 PWM gl efery  PWM HIA LRy pwm_init() eRELA AT :

static void pwm_init(void)

{

/* Configure HW PWM module which can output waveform even in SoC DeepSleep mode */

const

const
const
const

const
const
const

- period

- period

Configure PWM waveform period and duty:
PWM CH2 (PWM clock source %s divided by PWM CLKDIV and CLKPSC):
- pum_cnt_freq = PAN_RCC_CLOCK_FREQUENCY_SLOW / (PWM_CH23_CLKPSC + 1) / PWM_CH2_ CLKDIV

= 32000 / (3 + 1) / 2 (Hz)

= 4000 Hz
1 / puwm_cnt_freq * (PWM_CH2_PERIOD_CNT + 1)
1/ 4000 * (399 + 1) (s)
100 ms

- pulse = 1 / pum_cnt_freq * (PWM_CH2 PULSE_CNT + 1)

1/ 4000 * (199 + 1) (s)
= 50 ms

PWM CH3 (PWM clock source is configured as directly from 32K Clock):
- pwm_cnt_freq = PAN_RCC_CLOCK_FREQUENCY_SLOW

= 32000 Hz
1 / puwm_cnt_freq * (PWM_CH3_PERIOD_CNT + 1)
1 / 32000 * (15999 + 1) (s)

500 ms

- pulse = 1 / puwm_cnt_freq * (PWM_CH3_PULSE_CNT + 1)

1 / 32000 * (3199 + 1) (s)
100 ms

uint32_t PWM_CH23_CLKPSC = 3;

PWM_C1kDivDef PWM_CH2_CLKDIV = PWM_CLK_DIV_2;
uint32_t PWM_CH2_PERIOD_CNT = 399;
uint32_t PWM_CH2_PULSE_CNT = 199;

PWM_ClkDivDef PWM_CH3_CLKDIV = PWM_CLK_DIRECT;
uint32_t PWM_CH3_PERIOD_CNT = 15999;
uint32_t PWM_CH3_PULSE_CNT = 3199;

/* Set PWM channel 2/3 counting clock source to 32K clock */
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CLK_SetPwmClkSrc (PWM_CH2, CLK_APB1_PWM_CH23_SEL_CLK32K) ;

/* Enable clock of PWM and related channel */
CLK_APB1PeriphClockCmd (CLK_APB1Periph PWMO_EN | CLK_APB1Periph_ PWMO_CH23, ENABLE);

/* Enable Pinmuz of target PWM channel */
SYS_SET_MFP(PO, 3, PWM_CH2);
SYS_SET_MFP(PO, 4, PWM_CH3);

/*
* Set clock prescaler (clk_psc) of PWM Channel 2/3.
* NOTE that the channel 2 and 3 share the same prescaler.
*/

PWM_SetPrescaler (PWM, PWM_CH2, PWM_CH23_CLKPSC);

/* Set clock divider (clk_div) of PWM channel 2/3 */
PWM_SetDivider (PWM, PWM_CH2, PWM_CH2_CLKDIV);
PWM_SetDivider (PWM, PWM_CH3, PWM_CH3_CLKDIV);

/* Init PWM channel 2/3 with different period and pulse cycles */
PWM_SetPeriodAndDuty (PWM, PWM_CH2, PWM_CH2_PERIOD_CNT, PWM_CH2_PULSE_CNT);
PWM_SetPeriodAndDuty (PWM, PWM_CH3, PWM_CH3_PERIOD_CNT, PWM_CH3_PULSE_CNT);

/* Invert output level of PWM channel 3 */
PWM_EnableOutputInverter (PWM, BIT(PWM_CH3));

/* Enable Output of PWM channel 2/3 */
PWM_EnableOutput (PWM, BIT(PWM_CH2));
PWM_EnableOutput (PWM, BIT(PWM_CH3));

/* Start PWM internal counter */
PWM_StartChannel (PWM, PWM_CH2);
PWM_StartChannel (PWM, PWM_CH3);

1. HERETIREE -
o ¥ PWM Channel 2 %4 J&3# 100ms, 5251 50% [ TE

o % PWM Channel 3 4% EH 500ms, H25H 20% W (G447 Timer0 &
)

2. PWM B2 E A Prescaler 1 Clock Divisor &, BA1ILFRE T 1 4 PWM Count FH}E],
BARA KT EW S H TR

3. FLEIFfIEE PWM HyiR s
o T PWM #4004 32K Clock
o ffifE APB1 Iy PWM Hf4p Ml PWM Channel 2 / Channel 3 %
. %EE Pinmux 5|, ¥ P03 Bl& & PWM Channel 2 Zhfg, P04 fiiE 5 PWM Channel 3 1jj
He
o fil® PWM Channel 2 fil Channel 3 ) Prescaler W4 4S80 (Fif-@Eitl—1~5%0)
o [it® PWM Channel 2 1 Channel 3 fJ Clock Dividor 4345 2% (41838 v] Bl i )
o it PWM Channel 2 #1 Channel 3 & EH 523 b
o JZAH PWM Channel 3 #jH 7%
o ffiff PWM Channel 2 1 Channel 3 [1%%y 4 ThéE
e 23 PWM Channel 2 1 Channel 3
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5.2.6 LAKIPRERIDGH) Hook % ABIREME T 2 DS RIFEE VI KA Hook BR%L:

CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
#if CONFIG_LOG_ENABLE
reset_uart_io();
#endif
}

CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
{
#if CONFIG_LOG_ENABLE
set_uart_io();
#endif
}

1. _Fi&P4~ Hook BREH THEHE A DeepSleep HIFIM DeepSleep Ml 5 fit—LL8AMEAE, 402 A
HOHELE 10 ME O TEE, PABS Ik DeepSleep JRZET 10 jwH
2. HEMREREE S % DeepSleep GPIO Key Wakeup #4231 IFH N5

3.2.5 Standby Model GPIO Key Wakeup
1 yiietitik

B R AT SoC #E A Standby Mode 1 RAS, AJ5i#id GPIO Hedrs e

2 ShBilk

o WA LN
— PAN107X EVB BoDb 5 ik —
- JLink fiEAS (N THROIERET)
— WLl (AR SO L PRI 515 46 PPK2 [Nordic Power Profiler Kit IT] #7771 )
~ USB-TypeC &k—4% (TR AIAE 5 HITH Log)
— MFPLRER LR (T TR R )
o RE{FREL:
~ ¥ EVB .0 Hdd#] itk
— WHPRBERSHERf LI & SoC AL RYThAE, HERRIARSME FE BRI 2, THIIA EVB MR Y-
* Voltage fE4H#H 1 VCC 1 VDD ¥J#: % 3V3
* POWER JF XM LDO 44k 2 BAT B44L (FFOfIAARTE 00 i 88 o B4 24 b))
— f§if] USB-TypeC £, ¥ PC USB 4§15 EVB JE# USB->UART 4 [ %
— RN EVB A B TX 5] #E: 24%.048k P16, RX 5] 2.0 P17
— fii I REFPLNF JLink {7 ELRSH :
* SWD_CLK 5|5 EVB JE# P00 HE4HHH %
* SWD_DAT 5|15 EVB Jigt) P01 HEETHHHE
* SWD_GND 5[5 EVB gt GND HEFFHH 2
— Ff PPK2 {41
x USB DATA/POWER #1348 % PC USB $:[1
x+ VOUT #4:% EVB ity VBAT HE4t
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* GND ##: %2 EVB JEhy GND Hi4t
o PC Hff:

— B ORI T (UartAssist) miZs TH (SecureCRT), 4% 921600 (- T-#20cE 03T E)

Log)
— nRF Connect Desktop (Tl PPK2 jillH SoC Hiji)

3 BvERRE

Bl F& v &: <PAN10XX-NDK>\01_SDK\nimble\samples\low_power\standby_ml_gpio_key_wakeup\

keil 107x

Aiti Keil Project SUAHTIF TAEMEATHIFSER, e /MI) G WiIT JLink JEZKPABEG IR .

4 BiIRLE R

L. PC E4TJF PPK2 Power Profiler £, il 3300 mV, SRJSFIIFHAIFR

2. NER O TRPFEFITAHTEME B :

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

APP version: 255.255.65535

Reset Reason: nRESET Pin Reset.

Try to enter SoC sleep/deepsleep mode and wait for 3-times key pressing..

3. BEERPESE R R BOE , KIFRETE duA o (WHLE R A T DeepSleep #3) :

POWER SUPPLY MODE

|
Source meter Ay EANlHES

Set supply voltage to 3300 mv
— o
Enable power output O
SAMPLING PARAMETERS
100,000 samples per second

]

Sample for ©0 forever

O start

Estimated space limit ~1d 17:2dh et 2.2
GB/h. Available disk space 89.5 GB

@ Lockv-axis @

10ms 100ms 1s 3s 10s Tmin

5uA P 1

i |
. 735435 .

|

WINDOW

40T | 494pa | 10.00s

average max time

SELECTION ZOOM TO SELECTION | SELECT ALL [CLEAR

4.0Tpa  4.86pa | 3.543s

average max time

40.08uc

charge

14.20uc

charge

K 27 REGHIIRLEHEA DeepSleep st

AR ERIAFBRAS TR () SRR ¢, IR, IR .

4. 25N EVB IRARERY 3 MR E 18U KEYL, KEY2 fil WKUP, e 04 E
{5 BT Al & 3 YK DeepSleep ML )5, th & FERT 500ms, #RJ5#EA Standby Mode 1 JR7Z:
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PO_6 INT occurred.
First key pressed, notify value = 1.
P1_2 INT occurred.
Second key pressed, notify value = 1.
PO_2 INT occurred.
Third key pressed, notify value = 1.

Busy wait 500ms to keep SoC in active mode. .

Now try to enter SoC standby mode 1 (wakeup reset)..

5. BUIFFRLEOS R, W] %%iﬂﬁﬁﬁﬁﬂiiT 3 W DeepSleep Wi, fiJ5— KM FFEE T2
500ms Bf[a], FJE#EA Standby Mode 1 JRZSEERR N IR FHGEmaEE -
POWER SUPPLY MODE & Lock v-axis @
= 10ms 100ms 1s 3s S Imin
Ampere meter i
3mA = | |
Set supply voltage to 3300 mv 25mA i ]
—-Y 2mA ! 1
15mA i 3
Enable power output O 1mA i |
500 pA E 3
A B 3 A AMETE OnA P = ; ;
SAMPLING PARAMETERS a e ﬁ
100,000 samples per second
9
Sample for ©0 forever v
L L .
WINDOW SELECTION ZOOM TO SELECTION [ SELECT ALL|CLEAR
© start
251.84pa | 2.76ma | 3.277s | 825.46uc 1.18pa | 1.98pa  748.6ms = 0.88uc
a2z average max time charge average max time charge

6. FRRZHRAIET EVB AR LR 3 MR ERE—A (W KEY1) ,

Bl 28: (I FZHEF A DeepSleep AR TR 3 U5, A HEA Stnadby Mode 1 R7S

H L IALIROE AT AL 7 i P J5 2 B E AT DeepSleep #aX, ORI A AL OR
FHE duA 7o =M, S RAIEA T Standby Mode 1 685, AR A
U RFSAE 1.2uA 747,

HyER T IR B RTLE A
Standby Mode 1 tRZFMeBEIF R A7, ZALHEFA GPIO P06 Mefi (X4 KEY1), BifE.&

Fr A DeepSleep RS LE S5 5 1 B «

load HW calibration data.. DONE.
Info : 0x1

Try to
- Chip

- Chip
- Chip
- Chip
- Chip
- Chip
- Chip

CP Version
FT Version
MAC Address
UID

Flash UID
Flash Size

: 255

: 6

: E11000000FF8

: 6D0001465454455354

: 4250315A3538380B005B7B4356037D73
: 512 KB

APP version: 255.255.65535

Reset Reason: Standby Mode 1 GPIO Wakeup (cnt =
gpio wakeup src flag = 0x00000040

SoC is waked up by GPIO PO_6.

PO_6 INT occurred.

1).

Try to enter SoC sleep/deepsleep mode and wait for 3-times key pressing..

First key pressed, notify value = 1.

3.2, (EIFEBIR
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5 KA B

5.1 App Config fit¥ AfFIFE# App Config (XF app_config spark.h SCf4) BrE AR :

Project L | _] mainc ] app_config_spark.h
- ";g ;m:;:.\]?:;db}f_m'l_gpIo_ke)f_wakeup Expand All | Collapse All | Help [~ Show Grid
3 CMmsIs Option Value
EJ Device =-APP and MCU Config
3 Peripheral System Clock 32M
[0 FreeRTOS/Kernel Periph Divide 2
[J FreeRTO5/Port [ Enable DCDC (if disabled means LDO mode) [v ]
[ Misc FreeRTOS Heap Usage Print [
B4 User Vector Remap to Ram v
1 main.c System Watch Dog Enable [
A app_version.c RAM Functicn [v
=45 config [ Log Enable [ ]
J pan_host_cenfig.h [=--Flash LDO Config 2
1 app_config_spark.h Flash LDO Enable [v
_1 image_map_cenfig.h Flash LDO Voltage Select None
[=-BLE Stack Config
Use Chip unique Mac Address [v
Low-Speed Clock RCL
BT_MAX_NUM_OF_CENTRAL 0
BT_MAX_NUM_OF_PERIPHERAL 1
TH Power 0dBm
Force Calib RCL [w
BT controller Memory Pool usage print I
BT AGC Init Mode 0
BT Debug Pin Init I
Calib RF Frequency offset I
= Low Power Config
[ Low Power Enable ]7 ]
Keep Flash Power in Low Power Mode I
Enable DeepSleep Mode 2 I
Increase LPLDOH trim value +0
[ Continue Run After Standby M1 Wakeup [ ]
Detecting Terperature Optimize Param Enable |
Temperature Sample Interval 300
DVDD Voltage Optimize Enable I
HCLK Optimize Enable I
Flash Settings Config

K 29: App Config File

Horp, SRR XHBCEA

« Enable DCDC (CONFIG_SOC_DCDC_PAN1070 = 1): ffifigith - DCDC fitesi=t,, PAMEMGE Fahss
e

+ Log Enable (CONFIG_LOG_ENABLE = 1): ffifigH: 1 Log #iH!
o Low Power Enable (CONFIG_PM = 1): fffE RG LG

« Continue Run After Standby M1 Wakeup (CONFIG_PM_STANDBY_M1_WAKEUP_WITHOUT_RESET = 0):
il # Standby Mode 1 a5t R AT M2 A0 (A Z4REETT WFT J5TRIHES)

5.2 REPCRY

5.2.1 ERYy  FERF app_main() pRELZALNT

void app_main(void)
{
BaseType_t r;

(FoTgksk)
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(8 E)
print_version_info();

/% Create an App Task */

r = xTaskCreate(app_task, // Task Function
"App Task", // Task Name
APP_TASK_STACK_SIZE, // Task Stack Size
NULL, // Task Parameter
APP_TASK_PRIORITY, // Task Priority
NULL // Task Handle

)8

/* Check if task has been successfully created */

if (r != pdPASS) {

printf ("Error, App Task created failed!\n");
while (1);
}
}
L. 4THI App AER
2. )& App F:E55 “App Task”, XfLVAE55 K%L app_task
3. BRINAARRUENE, T B AR S
5.2.2 App EAE55  App TALSF app_task() BRELAZAUIT :
void app_task(void *arg)
{

uint32_t ulNotificationValue;

uint8_t rst_reason;

/* Store the handle of current task. */

xTaskToNotify = xTaskGetCurrentTaskHandle() ;

if (xTaskToNotify == NULL) {

printf ("Error, get current task handle failed!\n");
while (1);

}

/* Get the last reset reason */

printf ("\nReset Reason: ");

rst_reason = soc_reset_reason_get();

switch (rst_reason) {

case SOC_RST_REASON_POR_RESET:

printf ("Power On Reset.\n");
break;
case SOC_RST_REASON_PIN_RESET:
printf ("nRESET Pin Reset.\n");
break;
case SOC_RST_REASON_SYS_RESET:
printf ("NVIC System Reset.\n");
break;
case SOC_RST_REASON_STBM1_GPIO_WAKEUP:
printf ("Standby Mode 1 GPIO Wakeup (cnt = %d).\n", ++wkup_cnt);
parse_stbml_gpio_wakeup_source() ;
break;
default:
printf ("Unhandled Reset Reason, refer to more reason define in os_lp.h!\n");

}

/* Enable 3 GPIO keys low-level wakeup for standby mode 1 */

wakeup_gpio_keys_init();

(FTigk)
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(Z: ET)

printf ("\nTry to enter SoC sleep/deepsleep mode and wait for 3-times key pressing..\n");
/*
* Wait to be notified that gpio key is pressed (gpio irq occured). Note the first,
—parameter
* 15 pdFALSE, which has the effect of decrease the task's notification value by 1, making
* the notification value act like a counting semaphore.
*/
ulNotificationValue = ulTaskNotifyTake (pdFALSE, portMAX_DELAY);
printf ("First key pressed, notify value = %d.\n", ulNotificationValue);
ulNotificationValue = ulTaskNotifyTake (pdFALSE, portMAX_DELAY) ;
printf ("Second key pressed, notify value = %d.\n", ulNotificationValue);
ulNotificationValue = ulTaskNotifyTake (pdFALSE, portMAX_DELAY);
printf ("Third key pressed, notify value = Jd.\n", ulNotificationValue);

printf ("\nBusy wait 500ms to keep SoC in active mode..\n");
soc_busy_wait (500000) ;

#if !CONFIG_PM_STANDBY_ M1_WAKEUP_WITHOUT RESET
printf ("\nNow try to enter SoC standby mode 1 (wakeup reset)..\n\n");
#if CONFIG_LOG_ENABLE
/* Waiting for UART Tz done and re-set UART IO before entering standby mode 1 to avoidy
—current leakage */
reset_uart_io();
#endif
/* Enter standby model with all sram power off */
soc_enter_standby_mode_1(STBM1_WAKEUP_SRC_GPIO, STBM1_RETENTION_SRAM_NONE) ;

printf ("WARNING: Failed to enter SoC standby mode 1 due to unexpected interrupt detected.\n
<");
printf (" Please check if there is an unhandled interrupt during the standby mode 1\
‘—>11");
printf (" entering flow.\n");

while (1) {
/* Busy wait */
¥
#else
while (1) {
printf ("\nNow try to enter SoC standby mode 1 (wakeup continuous run)..\n\n");
#if CONFIG_LOG_ENABLE
/* Waiting for UART Tz dome and re-set UART IO before entering standby mode 1 to avoidy
—current leakage */
reset_uart_io();
#endif
/* Enter standby model with all common 48KB sram retention */
soc_enter_standby_mode_1(STBM1_WAKEUP_SRC_GPIO, STBM1_RETENTION_SRAM_BLOCKO | STBM1_
—RETENTION_SRAM_BLOCK1) ;
/* Restore hardware peripherals manually */
restore_hw_peripherals();
printf ("Waked up from SoC standby mode 1 and continue run (cnt = %d)..\n", ++wkup_cnt);
}
#endif /* CONFIG_PM_STANDBY M1_WAKEUP_WITHOUT RESET +/
}

L BRBCH LS5 1) Task Handle, 52k i 45 AT 55 Akt A

2. FRBOFATEARYCD 7 RS AR, AR AN Standby Mode 1 GPIO Mefi, WIERAMEHTIH
FTEIMERE 10 J2HEA~5

3. 1 wakeup_gpio_keys_init() BECTRIMALILHE GPIO fL#
4. SRR 5518 (Task Task Notify) 3 ¥, £S5 3 YHEA DeepSleep ARSI 41F GPIO 4
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LAt

. SH=W M DeepSleep ARA M5, J#H soc_busy_wait() 2 O{#H A 7E Active IR T &#iE

4T 500ms

. /R4 CONFIG_PM_STANDBY M1 WAKEUP_WITHOUT RESET Fi#, peigiE A Standby Mode 1 [,

XHEBTHRATFHEERERN 0, HILS AW AL Standby Mode 1 %

. #EA Standby Mode 1 {j, ¢4 Log UART IO EC &R )5 A GPIO #fli RS, PAEES Standby

FECR 10 Ja

. W soc_enter_standby_mode_1() # 1, i RGHEA Standby Mode 1 RIIFRIRZS, M 03327

WASEC: BH—ASEH TECEWEE, 28 DSE00 Tl E RIS F AR SRAM, X BIAT
P B ECE S GPIO, HARTIFRIRAS N SRAM 4 AT ATHE (T 4 iR RERC &N
Wl 507, PILATA SRAM Y94 {5 F py b 51

5.2.3 GPIO #MfERd Y GPIO WitR{kAefy wakeup gpio keys init() pRENALNT :

static void wakeup_gpio_keys_init(void)

{
/* Configure GPIO P06 (KEY1) / P12 (KEY2) / P02 (WKUP) as Falling Edge Interrupt/Wakeup */
/% Set pinmuz func as GPIO */
SYS_SET_MFP (PO, 6, GPIO);
SYS_SET_MFP(P1, 2, GPIO);
SYS_SET_MFP(PO, 2, GPIO);
/* Configure debounce clock */
GPIO0_SetDebounceTime (GPIO_DBCTL_DBCLKSRC_RCL, GPIO_DBCTL_DBCLKSEL_4);
/* Enable input debounce function of specified GPIOs */
GPIO_EnableDebounce (PO, BIT6);
GPIO_EnableDebounce(P1, BIT2);
GPIO_EnableDebounce (PO, BIT2);
/% Set GPIOs to input mode */
GPIO_SetMode (PO, BIT6, GPIO_MODE_INPUT);
GPIO_SetMode(P1, BIT2, GPIO_MODE_INPUT);
GPIO_SetMode(PO, BIT2, GPIO_MODE_INPUT);
CLK_Wait3vSyncReady(); /* Necessary for PO2 to do manual aon-reg sync */
/* Enable internal pull-up resistor path */
GPI0_EnablePullupPath(PO, BIT6);
GPIO_EnablePullupPath(P1, BIT2);
GPIO_EnablePullupPath (PO, BIT2);
CLK_Wait3vSyncReady(); /* Necessary for P02 to do manual aon-reg sync */
/* Wait for a while to ensure the internal pullup is stable before entering low power modey
X/
soc_busy_wait (10000) ;
/* Enable GPIO interrupts and set trigger type to Falling Edge */
GPIO_EnableInt (PO, 6, GPIO_INT_FALLING);
GPIO_EnableInt(P1, 2, GPIO_INT_FALLING);
GPIO_EnableInt (PO, 2, GPIO_INT_FALLING);
/* Enable GPIO IRQs in NVIC */
NVIC_EnableIRQ(GPIOO_IRQn);
NVIC_EnableIRQ(GPIO1_IRQn);
}

1. tER%di /] Panchip Low-Level GPIO Driver % GPIO #4757 &

S r bRl B E 2 Panchip HAL GPIO Driver #F47fC#E, B &1 £ %HGPIO
Digital Input Interrupt{FlFEH HAH 3 /28
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2. T EVB M AT 3 b, Zrlxh A% Ol PO6/P12/P02 45 3 A5, PRI AL EX 3
1~ GPIO 5|#:

o FECET|M Pinmux & GPIO IjfE

RELRFI IR (FFHC B2

o ffifE GPIO ¥ ARt

SERE TR R (HeS A SR Ehr i)

ffE GPIO rhily, R HECE A NI A i (RITRFREMLEE) , FFfEREAH % NVIC TRQ

5.2.4 GPIO "pibillit 55 Rty GPIO PO I P14 el 95 R 3 i

void GPIOO_IRQHandler (void)

{
BaseType_t xHigherPriorityTaskWoken = pdTRUE;
for (size_t i = 0; i < 8; i++) {
if (GPIO_GetIntFlag(PO, BIT(i))) {
GPIO_ClrIntFlag(PO, BIT(i));
printf ("PO_%d INT occurred.\r\n", i);
/* Notify the task that gpio key is pressed. */
vTaskNotifyGiveFromISR (xTaskToNotify, &xHigherPriorityTaskWoken) ;
}
}
}
void GPIO1_IRQHandler(void)
{
BaseType_t xHigherPriorityTaskWoken = pdTRUE;
for (size_t i = 0; i < 8; i++) {
if (GPIO_GetIntFlag(P1, BIT(i))) {
GPIO_ClrIntFlag(P1, BIT(i));
printf ("P1_%d INT occurred.\r\n", i);
/* Notify the task that gpio key is pressed. */
vTaskNotifyGiveFromISR (xTaskToNotify, &xHigherPriorityTaskWoken) ;
}
}
}

L. 4/~ GPIO Port 45 H O PR 5S &%, H AR GPI0_GetIntFlag() I Wil
KT 2 HT port HYMFAR pin

2. TEHIBTIR S5 B AP A 2R il GPIO_ClrIntFlag() 32 1135 4 Wikrak o7

3. ffi/f] FreeRTOS vTaskNotifyGiveFromISR() 11 App Task Kiki#%Hl, F/nAH GPIO HHrs
NIRRT ), i 0 xHigherPriorityTaskWoken ZF BEF L B A pdTRUE, 27824 Jiirik
] J5RF > il A AR, TR T B BRI 2 BT B 25 App Task Y ulTaskNotifyTake ()
AR SEFRAT

5.2.5 SARIEEHIDEN Hook il ABIFEA R T 2 A~ SIRIhFEZE YA 241 Hook pR%Y:

CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
#if CONFIG_LOG_ENABLE
reset_uart_io();
#endif
}

CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
(@)
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{

#1f CONFIG_LOG_ENABLE
set_uart_io();

#endif

}

1. FreeRTOS AL fe iy Idle Task, 24 RGP EFI AT S5 5 20 Y RiIRSIEA TR A, DA
W2 AVFUE A i DeepSleep fIREFEHLRE

2. ZH T AT F Idle Task A9 DeepSleep T i A2, & FE SoC #t A DeepSleep #5 3
Z Hi #h 1T vSocDeepSleepEnterHook() M #%{, 7E SoC M DeepSleep = T M g J5 $4 17
vSocDeepSleepExitHook () pR%

o AIFEFE vSocDeepSleepEnterHook() ERE(, MPjll UART IO iFH, %5 T AH XA
(reset_uart_io(), HAASCHILAIFEEG) PARERAEDEA DeepSleep Fiai:

— Hi10 Log Hdli#ITEI 725 (R UARTO Tx FIFO BA%)
— P16 5|l Pinmux ZhREd UARTO Tx YJ4[a] GPIO
— P17 5|l Pinmux Zifigs UARTO Rx Y#fela] GPIO, IfFH A0 AT g X M)

o ABIFEAE vSocDeepSleepExitHook () MRELH, HWE THXACHY (set_uart_io(), EARSCZI
DLBIREJERS ) PARE R 1T Log 4T HIThAE:

~ P16 3| Pinmux Zhfigd GPIO EH YK UARTO Tx
- P17 5|l Pinmux ifigh GPIO Hri#enl UARTO Rx, IR HECH i AT REHHTIT

5.2.6 b ohrer s APIRELHST T 2 A HLECHE HR DI RER £

static void parse_stbml_gpio_wakeup_source(void)
{

uint32_t src;
src = soc_stbml_gpio_wakeup_src_get();
printf ("gpio wakeup src flag = 0x%08x\n", src);

for (size_t i = 0; i < 32; i++) {
if (src & (lu << i)) {
printf("SoC is waked up by GPIO P%d_%d.\n", i / 8, 1 % 8);
}

}

#1fdef CONFIG_PM_STANDBY M1_WAKEUP_WITHOUT RESET
void restore_hw_peripherals(void)
{
#1f CONFIG_LOG_ENABLE
UART_InitTypeDef Init_Struct = {
.UART_BaudRate 921600,
.UART_LineCtrl Uart_Line_8ni,

I8
/* Re-init UART */
UART_Init (UARTO, &Init_Struct);
UART_EnableFifo (UARTO) ;
/* Set I0 pinmuz to UART again */
set_uart_io();

#endif
/* Re—enable NVIC GPIO IRQ@s */
NVIC_EnableIRQ(GPIOO_IRQn);
NVIC_EnableIRQ(GPIO1_IRQn);

(Foigess)
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/* Re—init GPIO keys */
wakeup_gpio_keys_init();

}

#endif /* CONFIG_PM_STANDBY M1_WAKEUP_WITHOUT RESET */

1. parse_stbml_gpio_wakeup_source ) I TFRECYHT GPIO Il | M, ABIRRHAERIIHLET Bt
M| L4774 Standby Mode 1 GPIO Mefi#)5, ] L 11 BI AT ZRBOT T EDL AR 10 2 WE4~5 ]

2. 24 CONFIG_PM_STANDBY_M1_WAKEUP_WITHOUT_RESET BRE#{i%E H 1 B}, i H M Standby Mode 1
MR, AR E AL, T2 MBEIRZ JT AR A AT, (B H T Standby Mode 1 R7S
R BRI AR A Ay U wi e, PR UG OR Ji5 75 0 PR 2L restore_hw_peripherals ) H#I4h 1L
— L8 JT 3 () R AR

3.2.6 Standby Model SleepTimer Wakeup
1 yfietitik

ABIFEH R AT SoC HEA Standby Mode 1UIRA, #RJ5iHsd SleepTimer 7 I g RF HIGLEE

2 IBiER

o MEPFIE S LM
— PAN107X EVB ot 5 ek s —H
— JLink fFE#F (RSO )
— HUREE (A SCfd LR PTAALI  ##& PPK2 [Nordic Power Profiler Kit IT] #E47#7R )
— USB-TypeC Z&k—% (M TIRARMLH A A HFTE Log)
— MFBREUR s BRI A O TS MR AT )
o fEfFRREL:
- ¥ EVB U AAEE AR
~ HHPRRESHERf LN & SoC A B HThAE, HERRICARSME r Bk 520, THIA EVB AR Fi -
* Voltage HEEH4H Y VCC F1 VDD #35:% 3V3
* POWER JF M LDO #4004k 2 BAT #4907 (FEATASRARE 00 FoL it A8 o A3 AL 41 i)
— f#iff] USB-TypeC £k, ¥ PC USB #f15 EVB Jiih USB->UART 4 A%
— (AL EVB MR B TX 5] 2200 P16, RX 5| E 040k P17
— AR TLink {5 ELARAY -
* SWD__CLK 5|15 EVB JEAR P00 HEFHHHZ
* SWD_DAT 5[5 EVB JEM PO1 HE4HHH %
* SWD_GND 5|j{i'5 EVB Jiiti®) GND HEsHAH %
— ¥ PPK2 fili {1y
« USB DATA/POWER #:11i%#: %2 PC USB #11
* VOUT %4 E EVB JEMRK VBAT HE4t
* GND ##:% EVB JEHRK GND HE4f

o PC 8
— OB T (UartAssist) s TH (SecureCRT), 4R 921600 (FFH2UHRE 4T E]
Log)
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— nRF Connect Desktop (T4 PPK2 jillH SoC Hiji)

3 BVERRE

i

& {7 H: <PAN10XX-NDK>\01_SDK\nimble\samples\low_power\standby_ml_slptmr_wakeup\

keil 107x
Wit Keil Project SCHHTH TAERA T IFREE, FesfliT fGWiFF JLink 1448,

4 PR R

L. PC E4TJF PPK2 Power Profiler £, fAi iR 3300 mV, ZRJSFIITHHHLIT K

2. NER O TRHAFEFRITAHTEME B :

Try to load HW calibration data.. DONE.

- Chip Info ¢ 0x1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

APP version: 255.255.65535
Reset Reason: nRESET Pin Reset.

Busy wait 5s to keep SoC in active mode..

[Uptime: 1083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 2083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 3083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 4083 ms] SleepTimer 1 IRQ triggered.
[Uptime: 5083 ms] SleepTimer 1 IRQ triggered.

Now try to enter SoC standby mode 1 (wakeup reset)..

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 265

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

APP version: 255.255.65535
Reset Reason: Standby Mode 1 SleepTimer 1 Wakeup (cnt = 1).
Busy wait 5s to keep SoC in active mode..

[Uptime: 7167 ms] SleepTimer 1 IRQ triggered.
[Uptime: 8167 ms] SleepTimer 1 IRQ triggered.

Hi Log HAYINAIERT AR . EEF% Ls ik SleepTimer 1 Frlly, fili 5 RIS, i
BEA Standby Mode 1, #EWMLEE (ZA70750), WILIHEH

- MBS R RO -

AU A B 5.5s ZE AN TEIBEAARINAG, IR 1.2uA Zidy, FRAE— Bt
PSR, AN IEAREE .

3.2.
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FOWER SUPFLY MODE & Lockvaxis @
~ 10ms 100ms 1s 3s 10s Tmin
Ampere meter . , , ASETES
Set supply voltage to 3300 mv 4mA I !
_— ImA
Enable power output [ @) 2mA
TmA

SAMPLING PARAMETERS

100,000 samples per second

@
Sample for ©o forever v
WINDOW SELECTION ZOOM TO SELECTION| SELECT ALL|CLEAR
O start
2.24ma | 4.15ma | 9.875s | 22.16mc 1.10ua  1.81pa | 440.1ms = 0.48uc
Estimated space limit ~1d 17:13hat 2.2 average max time charge average max time charge
GB/h. Available disk space 89.0 G
. V25 e oly 2
Pl 30: i FRL IR T IICECRRL 3 g T
', )4
5 IFRA B

5.1 App Config fit¥ AHIFER App Config (X} app_config spark.h SCff) WeE 5Standby Model
GPIO Key Wakeup filf2E 52441 :

5.2 R

5.2.1 TRt TR app_main() BRENEUIT :

void app_main(void)

{

BaseType_t r;

print_version_info();

/* Create an App Task */

r = xTaskCreate(app_task, // Task Function
"App Task", // Task Name
APP_TASK_STACK_SIZE, // Task Stack Size
NULL, // Task Parameter
APP_TASK_PRIORITY, // Task Priority
NULL // Task Handle

)8

/* Check if task has been successfully created */

if (r != pdPASS) {

printf ("Error, App Task created failed!\n");
while (1);
}
}

1. $THI App A E
2. G App FE% “App Task”, WtWAE55 K%L app_task
3. HALRFE O AT, 15 T B AR (S B

5.2.2 App TAT55 App TAE5 app task() BREUNZEUNR :
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Project

= ")13 Project: standby_m1_slptmr_wakeup

L |

_] main.c ] app_config_spark.h

545 PANTOT Expand All | Collapse Al Help [~ Show Grid
3 CMSIS Value
I Device E-APP and MCU Config
0 Peripheral System Clock 32M
3 FreeRTOS/Kernel Periph Divide 2
. FreeRTOS5/Port Enable DCDC (if disabled means LDO mode) [v
3 Misc FreeRTOS Heap Usage Print [
B-5 User Vector Remap to Ram [
1 main.c System Watch Dog Enable N
] app_version.c RAM Function v
E-Z config Log Enable [v
_] pan_host_config.h () Flash LDO Config [v
1 app_config_sparkch Flash LDO Enable v
] image_map_config.h Flash LDO Voltage Select Mone
[=-BLE Stack Config
Use Chip unique Mac Address [v
Low-5peed Clock RCL
BT_MAX_NUM_OF_CEMTRAL 0
BT_MAX_NUM_OF_PERIPHERAL 1
TX Power 0dBm
Force Calib RCL [w
BT controller Memary Pool usage print I
BT AGC Init Mode 0
BT Debug Pin Init I
Calib RF Frequency offset I
=-Low Power Config
Low Power Enable [w
Keep Flash Power in Low Power Maode [
Enable DeepSleep Mode 2 I
Increase LPLDOH trim value +0
Continue Run After Standby M1 Wakeup I
Detecting Temperature Optimize Param Enable I
Temperature 5ample Interval 300
DVDD Voltage Optimize Enable I
HCLK Optimize Enable [
Flash Settings Config
& 31: App Config File
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void app_task(void *arg)
{

uint8_t rst_reason;

/* Get the last reset reason */
printf ("\nReset Reason: ");
rst_reason = soc_reset_reason_get();
switch (rst_reason) {
case SOC_RST_REASON_POR_RESET:
printf ("Power On Reset.\n");
break;
case SOC_RST_REASON_PIN_RESET:
printf ("nRESET Pin Reset.\n");
break;
case SOC_RST_REASON_SYS_RESET:
printf ("NVIC System Reset.\n");
break;
case SOC_RST_REASON_STBM1_SLPTMR1_WAKEUP:
printf ("Standby Mode 1 SleepTimer 1 Wakeup (cnt = %d).\n", ++wkup_cnt);
break;
default:
printf ("Unhandled Reset Reason (%d), refer to more reason define in soc.h!\n", rst_
<,reason) ;

}

/* Init Sleep Timer for wake up use */
slptmr_init();

printf ("\nBusy wait 5s to keep SoC in active mode..\n");
soc_busy_wait (5500000) ;

#if |CONFIG_PM_STANDBY_M1_WAKEUP_WITHOUT RESET
printf("\nNow try to enter SoC standby mode 1 (wakeup reset)..\n\n");
#1f CONFIG_LOG_ENABLE
/* Waiting for UART Tz done and re-set UART IO before entering standby mode 1 to avoid,
—current leakage */
reset_uart_io();
#endif
/* Enter standby model with all sram power off */
soc_enter_standby_mode_1(STBM1_WAKEUP_SRC_SLPTMR, STBM1_RETENTION_SRAM_NONE) ;

printf ("WARNING: Failed to enter SoC standby mode 1 due to unexpected interrupt detected.\n
=");

printf (" Please check if there is an unhandled interrupt during the standby mode 1\
—n");

printf (" entering flow.\n");

while (1) {
/* Busy wait */
}
#else
while (1) {
printf ("\nNow try to enter SoC standby mode 1 (wakeup continuous run)..\n\n");
#if CONFIG_LOG_ENABLE
/* Waiting for UART Tz done and re-set UART IO before entering standby mode 1 to avoid,
—current leakage */
reset_uart_io();
#endif
/* Enter standby model with all common 48KB sram retention */

soc_enter_standby_mode_1(STBM1_WAKEUP_SRC_SLPTMR, STBM1_RETENTION_SRAM_BLOCKO | STBM1_
<,RETENTION_SRAM_BLOCK1) ;

/* Restore hardware peripherals manually */
(Foigks:)
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(£ L)
restore_hw_peripherals();
printf ("Waked up from SoC standby mode 1 and continue run (cnt = %d)..\n", ++wkup_cnt);
printf ("\nBusy wait 5s to keep SoC in active mode..\n");
soc_busy_wait (5000000) ;
}

#endif /* CONFIG_PM_STANDBY_M1_WAKEUP_WITHOUT RESET */

}

- W o=

ARBOTFT VAV B S 8 2 A R
¥t slptmr__init() REHHILE1L SleepTimer 1 fif &
P soc_busy_wait () HINFTE Active IR N EHIEST 5.58

AR 4% CONFIG_PM_STANDBY_M1_WAKEUP_WITHOUT_RESET [, #EH A Standby Mode 1 [iAE,
X EL T IRATRFIACE BN 0, Bt mwelid a5 A1H Standby Mode 1 jifs

#EA Standby Mode 1 Hif, J¢¥f Log UART IO FCEif)7 A GPIO Bl ARAS, PAkEA Standby
BixR 10 e

P soc_enter_standby_mode_1() 11, i &G # A Standby Mode 1 {RZIFRIRES, IhiE O#EZ
WASEC B DS TR EMEE, 5 A0 TECEMRIFE T ARAER SRAM, X HIEA]
PR L SN SleepTimer, HARTIFRRAS T FrA SRAM HHiH DIATZATIHE (fh T 24 Hi(RPFERL
MM AL, FUILETA SRAM 33 R HE A L)

5.2.3 SleepTimer PIUGILEYTE  SleepTimer 1 FIMAAALF slptmr_init() EEPIZATT

static void slptmr_init(void)

{

1

/* Configure timeout of SleepTimer 1 with interrupt and wakeup enabled */

/%
* Configure timeout:
timeoutl = SLPTMR1_TIMEOUT CNT / FREQ_ 32K HZ
(32000 / 1) / 32000 (s)
* =1 s
*/
const uint32_t SLPTMR1_TIMEOUT_CNT = soc_32k_clock_freq_get() / 1;

*

*

/* Set timeout of SleepTimer 1 */
LP_SetSleepTime (ANA, SLPTMR1_TIMEOUT_CNT, 1);

- BERR I RE AT SleepTimer 1 M AIACEY 1s

2. FEEI AR A ST S5 U R

5.2.4 SleepTimer 1 VPRSI A%L  SleepTimer 1 19 Wk 55 R R ECUnF -

/* This function overrides the reserved weak function with same name in os_lp.c */
void sleep_timerl_handler(void)

{

}

printf (" [Uptime: Jd ms] SleepTimer 1 IRQ triggered.\n", soc_lptmr_uptime_get_ms());

LA 3 A4 SleepTimer, 43514 SleepTimer 0, SleepTimer 1 F1 SleepTimer 2, BEf13LH—4
HrIk il 95 K% SLPTMR_IRQHandler (), MEKREUETE os_lp.c aEsiny; Hp SleepTimer0 # HIfE
OS Tick, FILE App 2 H A3 B JE R EH ] SleepTimer 1 F1 SleepTimer 2

- ABIREFAILE App TSP sleep_timerl_handler () W[ YHR%L, TEH AT ELE A L HLH]
# Log

3.2.

KIFEBIR 123



PAN107x/PAN101x NDK JF% £ H T, KA 0.6.99

5.2.5 LKIPFERIDGN) Hook % ABIREME T 2 DS RIIFEE VI KA Hook pREL:

CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
#if CONFIG_LOG_ENABLE
reset_uart_io();
#endif
}

CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
{
#if CONFIG_LOG_ENABLE
set_uart_io();
#endif
}

1. AP~ Hook pRELH THE#E A DeepSleep HIFIM DeepSleep M J5ff— L&A NEAE, AN I
FHIAE 10 HE TEE, PABY Ik DeepSleep JRZET 10 e

2. FEREREE 2% Standby Model GPIO Key Wakeup B2 P HAH A4

5.2.6 AL APIFLEAS T 1 AT Standby Mode 1 4k Reset J7 3k ISR 5 i SMI Ve B
%

#if CONFIG_PM_STANDBY_Mi_WAKEUP_WITHOUT RESET
void restore_hw_peripherals(void)
{
#if CONFIG_LOG_ENABLE
UART_InitTypeDef Init_Struct = {
.UART_BaudRate = 921600,
.UART_LineCtrl = Uart_Line_8nil,
i
/* Re-init UART */
UART_Init (UARTO, &Init_Struct);
UART_EnableFifo (UARTO) ;
/* Set I0 pinmuxz to UART again */
set_uart_io();
#endif
/* Re-enable Sleep Timer interrupt */
NVIC_EnableIRQ(SLPTMR_IRQn);
}
#endif /* CONFIG_PM_STANDBY_M1_WAKEUP_WITHOUT RESET */

AAFIFES FATTET DA T3 CONFIG_PM_STANDBY M1_WAKEUP_WITHOUT_RESET Fit &% HE
A1, ORI A Standby Mode 1 FHREEJS , KAl AL, @M BEIRZ B A b
BeEAT, (HlT Standby Mode 1 JJRENIE R WESRH MRS T ani gy, PRI R Jo 75
13 %I restore_hw_peripherals () H#IAAIL— 2L ) B A LHE

3.2.7 Standby ModeO P02 Key Wakeup
1 Yy

AR R WA SoC HEA Standby Mode 0 IRA, A5 WKUP (P02) #H#RF HIiE .

Standby Mode 0 J&ith A A I AR FERIZ, HS78F P00/P01/P02 X =/~ 1O ik e (1
BRI B AL ) o BT PO0/PO1 #4151 IERIAH SWD T, ko {8 7 AR i R AL DA
P02 M A 3T .
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2 ik

o EPFRA S A
— PAN107X EVB 085 ek s —i
— JLink f5EES (I THRBIBILT)
— WLV (SO i AT AL e % PPK2 [Nordic Power Profiler Kit I #EAT#7R)
~ USB-TypeC Z&—4% (TR BEHFNAF H: F4TE Log)
— HIRRBAR BB IEEC (T &)
o R
- ¥ EVB .U HddE S e
~ HHPRRESHERf LN & SoC A B ThEE, HERRICARSME FL Bk 5Em, A EVB AR Fi
* Voltage HEEHH % VCC 1 VDD ¥J#: % 3V3
* POWER Jf XM LDO #4f4k 2 BAT #4547 (FFAfARARE T 0 Fio 88 Py B A 4411 i b )
~ f#iff] USB-TypeC £, ¥ PC USB #fi115 EVB gt USB->UART 1 HAHi%E
— fERALA LR EVB A B TX 518 2% .08k P16, RX 5] 2 .04 P17
— (AL LRE Think 7 AR -
+ SWD_CLK 5|15 EVB JE#R P00 HEEHHH 1%
+ SWD_DAT 5|15 EVB JEtR P01 HEEHHH %
* SWD_GND 5|5 EVB gty GND HEgHHH
— ¥ PPK2 Fify
x USB DATA/POWER % 1i## % PC USB #:11
* VOUT #:#: % EVB JEMH VBAT 4t
x+ GND #4%% EVB Kt GND Hi4t
o PC #ff:

— B OVERBIF (UartAssist) {2 TH (SecureCRT), W45 921600 (FF 420 04T E
Log)

— nRF Connect Desktop (T4 PPK2 jill& SoC Hiji)

3 G PRI R

5 & {7 HE: <PAN10XX-NDK>\01_SDK\nimble\samples\low_power\standby_mO_p02_key_wakeup\
keil 107x

Aiti Keil Project SUAHTIF TAEMEATHIRSER, ST EWiIT JLink JEZKPABEG I HL .
4 BIREE R B

1. PC EFTIF PPK2 Power Profiler ff:, ittt [Eed 3300 mV, RJSFTIHHALTT
2. WD TR FERATRFTEME R

Try to load HW calibration data.. DONE.

- Chip Info ¢ 0x1
- Chip CP Version : 255
- Chip FT Version : 6

- Chip MAC Address : E11000000FF8
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(£ L)
- Chip UID : 6D0001465454455354
- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

APP version: 255.255.65535
Reset Reason: nRESET Pin Reset.

Busy wait 100ms to keep SoC in active mode..

Try to enter SoC sleep/deepsleep mode for 1000ms. .
Waked up from SoC sleep/deepsleep mode.

Try to enter SoC standby mode O..

3. WEPIESE B BOY , KIARELE 220nA 2ty (BEHLE T 3 #EA T Standby Mode 0 A4R7) :

Lock Y-axis (@)

POWER SUPPLY MODE e

3300 mv

]

10ms 100ms 5 s

42 588s
4mA -

Set supply voltage to
— e

ImA

2mA

@

Enable power output .
TmA

Tmin

=
@

SAMPLING PARAMETERS

100,000 samples per second

Sample for 00 forever v

O start

| WINDOW SELECTION

306.69uc 0.22ya

charge average

118.46pa | 3.08ma | 2.588s

average max time

Kl 32: RGMIRILEHEA Standby Mode 0 R

ZOOM TO SELECTION| SELECT ALL | CLEAR

1 .02|_|A 3718B.9ms

max time

70.74nc

charge

AR RIABRAS N AR () SPMRIREN ¢, IR, IR .

4. 24N EVB JEH Fi WKUP $e4, gt 03T BIE BT nfil % 7 el o4 r, AR H
Standby Mode 0 EXTIO Wakeup (B WKUP #4Mefig ) , B 50 H kit A 100ms ) Busy k
75, 1s 1) DeepSleep JARZS, HEHMLELSIEA Standby Mode 0 ARESYKLESE 1 WKUP 5 :

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 265

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

APP version: 255.255.65535

Reset Reason: Standby Mode O EXTIO Wakeup (cnt = 1).
Busy wait 100ms to keep SoC in active mode..

Try to enter SoC sleep/deepsleep mode for 1000ms..

Waked up from SoC sleep/deepsleep mode.
Try to enter SoC standby mode O..

5 JFK AR

5.1 App Config i¥t  ABiFER App Config (X} app_config spark.h SCfF) ECEAIT

126
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Project L = | ] main.c ] app_config_spark.h
a E gw;:;:;zdby‘me‘poz‘key‘wakeu’] Expand Al | Collapss Al Help [ Show Grd
[ cmsis Option Value
[J Device = APP and MCU Config
3 Peripheral System Clock 32m
[0 FreeRTOS/Kernel Periph Divide 2
[0 FreeRTOS/Port - Enable DCDC (if disabled means LDO mode) v
=5 Misc FreeRTOS Heap Usage Print -
ij retarget.c Vector Remap to Ram I7
B User System Watch Dog Enable [
1 main.c RAM Function [w
L1 app_version.c |_-Log Enable v |
=55 config £ Flash LDO Config v
L1 pan_host_config.h Flash LDO Enable v
L1 app_config spark.h Flash LDO Voltage Select None
|1 image_map_configh -BLE Stack Config
Use Chip unique Mac Address |7
Low-Speed Clock RCL
BT_MAX_NUM_OF_CENTRAL 0
ET_MAX_NUM_OF_PERIPHERAL 1
TX Power OdBm
Force Calib RCL v
BT controller Memaory Pool usage print I_
BT AGC Init Mode 0
BT Debug Pin Init [
Calib RF Frequency offset I_
=-Low Power Config
| Low Power Enable v |
Keep Flash Power in Low Power Mode I_
Enable DeepSleep Mode 2 I_
Increase LPLDOH trim value +0
Continue Run After Standby M1 Wakeup -
Detecting Temperature Optimize Param Enable I_
Temperature Sample Interval 300
DVDD Voltage Optimize Enable l_
HCLK Optimize Enable -
Flash Settings Config
K 33: App Config File
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Horpr, SABIRRAA KA EA -

o Enable DCDC (CONFIG_SOC_DCDC_PAN1070 = 1): ffifgith iy DCDC b=, ARG 3h&
ke

 Log Enable (CONFIG_LOG_ENABLE = 1): ffifigd [ Log %!
e Low Power Enable (CONFIG_PM = 1): fifiE RGRINFERAR

5.2 R Uiy

5.2.1 BREF  FRF app_main() RENELT

void app_main(void)

{

BaseType_t r;

print_version_info();

/* Create an App Task */

r = xTaskCreate(app_task, // Task Function
"App Task", // Task Name
APP_TASK_STACK_SIZE, // Task Stack Size
NULL, // Task Parameter
APP_TASK_PRIORITY, // Task Priority
NULL // Task Handle

)5

/* Check if task has been successfully created */

if (r !'= pdPASS) {

printf ("Error, App Task created failed!\n");
while (1);
}
}

1. TE) App MiAE B
2. B App FE% “App Task”, W[V {T45 K%L app_task
3. WIAEKARCI AT, W] A E R

5.2.2 App 14155 App T4T5% app. task() EEUNELI R :

void app_task(void *arg)
{

uint8_t rst_reason;

/% Get the last reset reason */
printf ("\nReset Reason: ");
rst_reason = soc_reset_reason_get();
switch (rst_reason) {
case SOC_RST_REASON_POR_RESET:
printf ("Power On Reset.\n");
break;
case SOC_RST_REASON_PIN_RESET:
printf ("nRESET Pin Reset.\n");
break;
case SOC_RST_REASON_SYS_RESET:
printf ("NVIC System Reset.\n");
break;
case SOC_RST_REASON_STBMO_EXTIO_WAKEUP:
printf ("Standby Mode O EXTIO Wakeup (cnt = %d).\n", ++wkup_cnt);

(FoTgksk)
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break;
default:
printf ("Unhandled Reset Reason, refer to more reason define in os_lp.h!\n");

}

/* Enable PO2 low level wakeup for standby mode 0 */
wakeup_p02_key_init (0);

printf ("\nBusy wait 100ms to keep SoC in active mode..\n");
soc_busy_wait (100000) ;

printf ("Try to enter SoC sleep/deepsleep mode for 1000ms..\n");
vTaskDelay (pdMS_TO_TICKS(1000)) ;
printf ("Waked up from SoC sleep/deepsleep mode.\n");

printf ("Try to enter SoC standby mode O..\n\n");
soc_busy_wait(1000); /* Wait for all log print done */
soc_enter_standby_mode_0();

printf ("WARNING: Failed to enter SoC standby mode O due to unexpected interrupt detected.\n

‘4’”) B
printf (" Please check if there is an unhandled interrupt during the standby mode O\
—n");
printf (" entering flow.\n");
while (1) {
/* Busy wait */
}
}
L BRBOHTENAYOE H R sl AL A
2. 7 wakeup_ p02_key_ init() pREHHIIGL EXTIO (P02) il &
3. YA soc_busy_wait () LS HTE Active IR F 2 Hiz4T 100ms
4. VHJf vTaskDelay () #2101 RGP = Idle Task $447 1s, SEFr_E & #00 itk A$74E 1s A DeepSleep
LN
5. WM soc_busy_wait () #IHIER) 1ms, HERHGRETA DT EITHEAR AL 58

6. VH/fl soc_enter_standby_mode_0() #H, {# &G A Standby Mode 0 KINFEIRTS

5.2.3 WKUP Key (P02) #IigILRy P02 AL FEF wakeup_ p02_ key init() pRELNZAUIT :

static void wakeup_p02_key_init(uint8_t wakeup_edge)
{
/* Configure GPIO P02 (WKUP Key) as Lowlevel Wakeup */

/* Configure P02 wakeup level due to wakeup_edge */
LP_SetExternalWake (ANA, wakeup_edge) ;

/* Set pinmuxz func of P56 as GPIO */
SYS_SET_MFP(PO, 2, GPIO);

/% Set P02 to input mode */
GPIO_SetMode (PO, BIT2, GPIO_MODE_INPUT);

if (wakeup_edge == 0) {
/* Enable internal pull-up resistor if PO2 is low level wakeup */
GPIO_EnablePullupPath(PO, BIT2);

} else {
/* Enable internal pull-down resistor if PO2 is high level wakeup */

(T ogksr)
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GPI0_EnablePulldownPath(PO, BIT2);
}

/* Necessary for P02 to do manual 3v aon sync */
CLK_Wait3vSyncReady() ;

/* Wait for a while to ensure the internal pullup is stable before entering low power mode
—*x/
soc_busy_wait (10000);
}
Fit & EXTIO [y -
i # P02 5] Pinmux & GPIO Zfi
HE ' P02 S8y AR
AR i PP~ (7 5 PR 83 8 i F L
PAT—IK 3v always-on ZR{7arlal L afE, PAROR P02 51 BIRg_EF 47 o P e A 2
= L1 7 Sl R RN SV

A N ol o

5.2.4 SRIPRERIDGN) Hook % ABIRREME T 2 DS RIIFEE VI K Hook K%L

CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
#if CONFIG_LOG_ENABLE
reset_uart_io();
#endif
}

CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
{
#if CONFIG_LOG_ENABLE
set_uart_io();
#endif
}

1. AP~ Hook pRELH THE#E A DeepSleep HIFIM DeepSleep M J5ff— L&A MEAE, AN A
FEHACE 10 M TEE, PAB I DeepSleep JRZET 10 e

2. FEAARREE 2% Standby Model GPIO Key Wakeup IR F IAH X N24

3.2.8 Multiple Wakeup Source
1 Dtk

ABIRRE S LA, TR ZAEEYR . 2 AR R, B s LA N ohE:

o DeepSleep IRZT, il UARTL Rx 5| IR R, FF5¢ i UARTL isfziic (X5 SoC GPIO
M)

e DeepSleep RS, i@id SleepTimer 5F I ig
 Standby Mode 1 RZTF, it M EES o (XM SoC GPIO i)

2 Bk

o TEUFRR LM
— PAN107X EVB .0oB-5 i s —h
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— JLink fE#F (HTHSROIERT)

— WLV (AR SOl L g nT AR I 58 4% PPK2 [Nordic Power Profiler Kit I1] #Ff7# 7% )

— USB-TypeC Z&—% (H TIRARMLA A A H H4TH) Log)

— USB 5 fidh—4 (AT 585 UART1 jifH)

— MFREUR s BRSO TS MR AT )

o TEfRRLR

~ ¥ EVB .U T

— ERORBERSER I B SoC A S TIFE, HERRISHRSME Bk e md, T fiA EVB A LA
s Voltage HE4F£H ) VCC 1 VDD #94: % 3V3
* POWER JF M\ LDO #4004k 2 BAT #4907 (FFATASRARE 00 FoL it A8 o A7 AL 411 v v )

~ {fifi] USB-TypeC &, ¥ PC USB 46115 EVB Jghz USB->UART 4 1%

- {%Hﬁiﬂfﬂ%‘ EVB itk i) TX 5] #2040 P16, RX 5] #2404k P17 (HT4TH)
g5 1 Log

— EAALIRLCR USB Feds Dt RX 51580 EEg P10 5IAIE, TX 55010
i POT 5IIAHIE (AT UARTL $20g PC R34 H0%HE)

— (AR JLink {5 LAY -
* SWD__CLK 5|55 EVB JiE#R P00 HEEHAHE
* SWD_DAT 5|55 EVB JiHR PO1 HEFHAH%E
* SWD_GND 5[}l5 EVB £y GND HEsHHH1E

— ¥ PPK2 f# {11y -
+ USB DATA/POWER #1345 PC USB $:11
* VOUT ##:% EVB JEMK VBAT HE4t
x+ GND i%#:% EVB JIEMIY GND 4t

o PC #f4:

— B ORI T (UartAssist) miZs TH (SecureCRT), 4% 921600 (42 %5 UARTO,
T4 4T E] Log)

— O BIF (UartAssist) , PR 9600 (2505 5 UARTL, HT#:2 PC kikid Hm%k
P5)

— nRF Connect Desktop (FHTHE!& PPK2 jll& SoC Hiji)

3 R k

Bl F& {7 ¥ <PAN10XX-NDK>\01_SDK\nimble\samples\low_power\multiple_wakeup_source\
keil_ 107x

Aiti Keil Project SCAHTIF TARIEA TS RHE%, Skt JLink 328 ARG dhi «
4 PR B

1. PC LF]9F PPK2 Power Profiler #4, fitH ML FERERE 3300 mV, SRJEFT LR IF 3¢
2. M Log (UARTO) H &S| 40 R HI4T EIE . :
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Try to
- Chip
- Chip
- Chip
- Chip
- Chip
- Chip

load HW calibration data..
: 0x1

Info

CP Version
FT Version
MAC Address
UID

Flash UID

DONE.

: 255

: 6

: E1100000101D

: 0D0001465454455354

: 4250315A3538380B004B554356034578
: 512 KB

- Chip Flash Size
APP version: 130.99.13608

Reset Reason: nRESET Pin Reset.
Busy wait a while..

Wait for Task Notificatioms..
SleepTimerl started, timeout=30s

3. WRHILZON R R IE , RPRELE AuA o (I R Bt T DeepSleep #i3X) :

POWER SUPPLY MODE o Lockv-axis @
- 10ms 100ms 15 s 5 1min
ImA T
Set supply voltage to 3300 mv 25 mh
P 2mA
15mA
Enable power output [ @] 1mA
500 uA i |
S OnA ; ;
SAMPLING PARAMETERS
Q A562.6ms Q
100,000 samples per second
&
L
Sample for ©o forever v
| -

WINDOW SELECTION

595.63|.JA 2.89ma 3.025s

average max time

O start

1.8Tmc

charge average

K 34: RGHIIREEEA DeepSleep i

3.99ua

ZO0M TO SELECTION | SELECT ALL | CLEAR

4.9411}! 562.6ms

max time

2.24,c

charge

4. 18 30s N, (AR DB Tl UARTL (JRFA 9600) [lith )y Ak &8 401k 0x00 By —2E

A

5. MU 1 Log, I PAZE 2 sl 2] GPIO PO7 Hilkr, fli)5 app task [l N34T, SleepTimerl
Befsil, Riis UARTL PSSRl W1 EDBRAE R 735 0x00 SRS A a2l bl
J5i app task BFIAATEISERF Notification HIAIE, Itk RETIARER] Idle A%, Il AT HH5)

SleepTimerl AR :

UART1 Rx (PO7) GPIO wakeup triggered..
A notification received, value: 1.

SleepTimerl stopped.

Busy wait a while..

Data received from UART: 0x01 0x02 0x03 0x04
Wait for Task Notificatioms..

SleepTimerl started, timeout=30s

6. FUEZSL R, WPARELE A% T DeepSleep Wi, —RMUEEFFSE T2 1s ZAH], il

JEEHIEA DeepSleep ARAAERF T UM :

7. JXAE DeepSleep JRZ T4 FF 30s PAE, AIDABR | &M% SleepTimerl @I HLE, FfFfEIHEA

Standby Mode 1 JRZ:

Soc has stayed in deepsleep mode more than 30s, now try to enter standby mode 1..

132

Chapter 3. /P



PAN107x/PAN101x NDK JF%&£Z4 6 H T, KA 0.6.99

ehl[=TiE w1

HIEAE | UartAssist ¥5.0.3 <3 /%

R

{~ ASCII {* HEX

v #=REEAET
™ i BERT
[ iR ET
[~ BHRTERSF.

[2024-05-01 20:13:39. 335]# SEHD HEX>
nd o1 02 03 04

SRS
{7 KSCIT  f+ HEX
¥ EXHESHEIN ©
[ EEAER

HHEEE || 1oc0e zme 3TIDe 4DTEe scime § AR b A

oo 01 02 03 04

 ARTHSIER A
I {E3/EHA( 1000 ns
d | i ke, E | anae
L& s | 1/80 | Ex:1 | T 313 Biuit# |,«
&
P 35: Ja i R PRI A DeepSleep SRS i
POWER SUPPLY MODE o Lock Y-axis (@
~ 10ms 100ms 18 3s 108 Tmin
Ampore ety 413,555
4mA P 1
Set supply voltage to 3300 mv ImA
—
2mA
Enable power output [ @] . E E
OnA i |
SAMPLING PARAMETERS .asi?ms
100,000 samples per second
@
Sample for 00 forever v
" aehelhlny
WINDOW SELECTION ZOOM TO SELECTION|SELECT ALL [CLEAR
| O start |
255.87pa | 3.04ma | 13.55s | 3.47mc 4018 | 473ua | 575.7ms | 23Twc
Estimated space limit ~1d 1534hat22 average max time charge average max time charge

GB/h. Available disk space 85.5 GB

[ 36: ik UART1 Rx IO (P07) By GPIO Jy=URE RGEMeE, 2 JFEHEA DeepSleep 7S

3.2, (EIFEBIR
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8. BERITMLEGE A RE, AILABREE A% T DeepSleep Wifi, Ffif5fRHARIEA T Standby Mode
LIRE (AIEH LR TuA G H ) :

POWER SUPPLY MODE @ Lockv-axis @
= 10ms 100ms 1s 3s 10s Imin
4mA —
Set supply voltage to 3300 mv ImA
e
2mA
Enable power output
© . I
S OnA I |
SAMPLING PARAMETERS e a
A5.2338
100,000 samples per second

Sample for ©o forever v

| WINDOW SELECTION Z00M TO SELECTION | SELECT ALL |CLEAR

61.93ua | 43.24ma | 59.59s | 3.69mc 0.89a  1.94ua 5.233s | 4.68uc

average max time charge average max time charge

| O start

B 37: j@iad SleepTimerl $755 i A DeepSleep JRZS FHeEE, FEEI#EA Standby Mode 1 R5S

9. ApilfEH Stanby Mode 1 fRA N 2 304 WKUP 4 (P02) M, tRifHA1%— Tty WKUP
s, WTLAR BN R s i, B E R DeepSleep R

Try to load HW calibration data.. DONE.

- Chip Info : 0x1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E1100000101D

- Chip UID : 0D0001465454455354

- Chip Flash UID : 4250315A3538380B004B554356034578
- Chip Flash Size : 512 KB

APP version: 130.99.13608

Reset Reason: Standby Mode 1 GPIO Wakeup.
gpio wakeup src flag = 0x00000004
SoC is waked up by GPIO PO_2.

WKUP key (P02) pressed..

Busy wait a while..

Wait for Task Notificatioms..
SleepTimerl started, timeout=30s
A notification received, value: 1.

SleepTimerl stopped.

Busy wait a while..

Wait for Task Notificatioms..
SleepTimerl started, timeout=30s

5 IRk A M
5.1 Config fit ¥

1. AFIFERT App Config (XfM. app_config_spark.h 30f4) Bl & 5 Standby Model GPIO Key Wakeup
Bl e 4 [+ -

2. & App Config 4p, AFIFELMHE] T FreeRTOS [ Applicaiton Idle Hook L, K IHIATHRTEA
FreeRTOSConfig.h Fi{#iGE AL -

5.2 FHFACHS
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POWER SUPPLY MODE g Lockv-axis @
= 10ms 100ms s 3s 105 1min

4mA == | |
Set supply voltage to 3300 mv ImA 1 |
_— e i ]

2mA | 1
Enable power output [ @) i ]

1mA P 1

OnA ; ;
SAMPLING PARAMETERS

. A1.884s .
100,000 samples per second
\
Samplefor 00 forever v
WINDOW SELECTION ZOOM TO SELECTION | SELECT ALL|CLEAR
O start
375.71Tua | 3.55ma | 12.49s | 4.70mc 4.32un 9.2Tua 1.884s 8.13uc
Estimated space limit ~1d 15:34] average max time charge average max time charge

GBy/h. Available disk space 85.5 ¢

[l 38: it WKUP #4757 A Standby Mode 1 ARAFMelE, KIS BT IEA DeepSleep RS

Project LN x| | ] main.c || app_config_sparkh | | FreeRTOSConfig.h
=% Project: multiple_wakeup_source
555 PANTOT Expand All | Collapse All Help | I~ Show Grid
3 CmsIs Option Value
[J Device =--APP and MCU Config
[ Peripheral System Clock
[J FreeRTOS/Kernel Periph Divide
[ FreeRTOS/Port Enable DCDC (if disabled means LDO mode)
0 Misc FreeRTOS Heap Usage Print
2T User Vector Remap to Ram
1 mainc System Watch Dog Enable
] app_version.c RAM Function
E-F config Log Enable
;j pan_hest_config.h [=--Flash LDO Config
0 Flash LDO Enable
|1 image_map_config.h Flash LDO Voltage Select
|1 FreeRTOSConfig.h EI-BLE Stack Config

Use Chip unique Mac Address
Low-5peed Clock
BT_MAX_NUM_OF_CENTRAL
BT_MAX_NUM_OF_PERIPHERAL
TX Power
Force Calib RCL
ET controller Memory Pool usage print
BT AGC Init Mode
ET Debug Pin Init
Calib RF Frequency offset

=-Low Power Config
Low Power Enable
Keep Flash Power in Low Power Mode
Enable DeepSleep Mode 2
Increase LPLDOH trim value
Continue Run After Standby M1 Wakeup
Detecting Temperature Optimize Param Enable
Temperature Sample Interval
DVDD Voltage Optimize Enable
HCLK Optimize Enable

Flash 5ettings Config

AgTTs TR AT AN g T e g™ g AR EIEN g
3 m

& 39: App Config File
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Project

=24 Project: multiple_wakeup_source
(=47 PANI0TX

5.2.1 BREF

g

B

_] app_config_spark.n

_] FreeRTOSConfig.h

3 CMmsIs
[ Device
3 Peripheral
[J FreeRTOS/Kernel
3 FreeRTOS/Port
3 Misc
=S User
] main.c
] app_version.c
25 config
J pan_host_config.h
| app_config_spark.h
B image_map_config.h

N FrecRTOSConfig.h

void app_main(void)

{

BaseType_t r;

print_version_info();

1e3
164
1e5
1@e
1e7
1es
1e9
110
111
112
113
114
115
116
117
118
119
120
121
122
123

/* Create an App Task */

r = xTaskCreate(app_task,

#define configUSE_CO_ROUTINES

/*-Constants -provided for debugging-and-optimisation assistance.
/f#define configCHECK FOR_STACK_OVERFLOW

#define - configQUEUE_REGISTRY_SIZE - -

//#define  configASSERT( -x )
#define - configASSERT( x-) - --

/*-Constants -that define -which-hook (callback) functions should be-used.

#define -configUSE_IDLE_HOOK -

#define-

#define

#define-

/*-Port
#define

#define-

#define
#define

#define-

FHF app_main() pR

"App Task",
APP_TASK_STACK_SIZE,

NULL,

configUSE_TIC

configUSE_DAEMON_TASK_STARTUP_HOOK

configUSE_MAL

K_HOOK -

LOC_FAILED_HOOK

specific-configuration. -*/

configMINIMAL SECURE_STACK SIZE
configRUN_FREERTOS_SECURE_ONLY - -

configENABLE_MPU

configEMABLE_FPU- - -+ -

configENABLE_TRUSTZONE

{17((x) ==
HF(() ==

@

1
1@

- ® ok

(uint32_t)1824)

Kl 40: FreeRTOS Config File

BN :

APP_TASK_PRIORITY,

NULL
)§

// Task Function

// Task Name

// Task Stack Size
// Task Parameter
// Task Priority

// Task Handle

/* Check if task has been successfully created */

if (r != pdPASS) {

printf ("Error, App Task created failed!\n");

while (1);

1 ?TEIJ App H-ﬁzlx/flilu_‘\
2. il App TALS5 “App Task”,
3. BALAR QU T I A B

Xf AT 55 PR AL app_task

5.2.2 App FAF%5  App FAL55 app task() B

void app_task(void *arg)

{

uint32_t ulNotificationValue;

uint8_t rst_reason;

/* Store the handle of current task. */
xTaskToNotify = xTaskGetCurrentTaskHandle();
NULL) {

if (xTaskToNotify ==

printf ("Error, get current task handle failed!\n");

while (1);

BONgse

@) -{printf("%s %d assert fail\n”, _ FILE_ ,-_ LINE_ );}}
0) {while(1){};}}

=f

(Fogkse)
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/* Get the last reset reason */
printf ("\nReset Reason: ");
rst_reason = soc_reset_reason_get();
switch (rst_reason) {
case SOC_RST_REASON_POR_RESET:
printf ("Power On Reset.\n");
break;
case SOC_RST_REASON PIN RESET:
printf ("nRESET Pin Reset.\n");
break;
case SOC_RST_REASON_SYS_RESET:
printf ("NVIC System Reset.\n");
break;
case SOC_RST_REASON_STBM1_ GPIO_WAKEUP:
printf ("Standby Mode 1 GPIO Wakeup.\n");
parse_stbml_gpio_wakeup_source() ;
break;
default:
printf ("Unhandled Reset Reason (%d), refer to more reason define in os_lp.h!\n", rst_
<,reason);

}

/* Enable and init UART1 for data transmission */
uartl_comm_init();

/* Enable specific gpios wakeup for wakeup use */
wakeup_gpio_init();

while (1) {
/* Busy wait a while to simulate cpu busy status */
printf("Busy wait a while..\n");
soc_busy_wait (1000000) ;

/* Try to take wakeup_sem */
printf("Wait for Task Notificatioms..\n");
/*
* Wait to be nmotified that gpio key is pressed (gpio irq occured). Note the first,
—parameter
* 45 pdTRUE, which has the effect of clearing the task's motification wvalue back to O,
— making
* the notification value act like a binary (rather than a counting) semaphore.
*/
ulNotificationValue = ulTaskNotifyTake (pdTRUE, portMAX_DELAY);
printf("A notification received, value: %d.\n\n", ulNotificationValue);

/* Stop the slptmrl timer (by resetting the counter) */
LP_SetSleepTime(ANA, 0, 1);
printf ("SleepTimerl stopped.\n");

1. RBCKEIT45 ) Task Handle, T JE2E s WrH 45 AT 45 A& il 00

2. FBOFTEAYCOE BB AR, HZ AR Standby Mode 1 GPIO Mefi, WIS MEHTH
FTENMERE 10 J2HEA~5

3. 7F uartl_comm_ init() e PHIAR1E UART1 EEHCE:
4. {£ wakeup_gpio_init() sECHHIAILILE GPIO P02 il &
5. 1EREJGHY while (1) fEFF:
L. JH soc_busy_wait() LN FTE Active RS T &HIETT 1s
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2. SElRHUE 55 (Task Task Notify), F4TEIRI AR HE
3. AR ENES B, 45 SleepTimer 1 G I g%

5.2.3 UART1 #Ji4Aefly  UART1 PG AF vartl _comm_init() BRECHZNT :

static void uartl_comm_init(void)
{
/* Enable UART1 Clock */
CLK_APB2PeriphClockCmd (CLK_APB2Periph_UART1, ENABLE);

/% Configure UART Pinmuz */

SYS_SET_MFP(P1, O, UART1_TX);

SYS_SET_MFP(PO, 7, UART1_RX);

/* Enable digital input path of UART Rz Pin */
GPIO_EnableDigitalPath(PO, BIT7);

/* Init UART1 */

UART_InitTypeDef Init_Struct = {
.UART_BaudRate = 9600,
.UART_LineCtrl = Uart_Line_8nil,

I8

UART_Init (UART1, &Init_Struct);

UART_EnableFifo(UART1) ;

/* Configure interrupt of UART1 */

UART_SetRxTrigger (UART1, UART_RX_FIFO_HALF_FULL);

UART_EnableIrq(UART1, UART_IRQ_RECV_DATA_AVL); // Enable RDA Interrupt
NVIC_EnableIRQ(UART1_IRQn); // Enable target UART INT 4n NVIC

1. R A Panchip Low-Level UART Driver %} UART #47HC &

S bt n] ] 5 _EJZ ) Panchip HAL UART Driver #E1THCE, A0 ZHUART
FIFO BIREH A RN 4

2. Jit'® UART1 By7fe R :
o JFR APB1 I+ UART1 4
4% RI¥E P10 F1 PO7 (%) PINMUX il %4 UART1 Tx f1 RX Tk
o fiifE UART1 Rx 5575 AT EE
Wikt UARTL, ZHACE PR 9600, BiRICRE 8-bit, Jowar@fes:, 1 ffFikAL
« ffifig UART1 ¥ FIFO Tfg
fii'® UART1 Rx FIFO 14 Trigger Level 24 Half-Full (HJ 8 5£4¥)
ffife UART1 Rx Data Receive H#7
flife NVIC 2 UART1 IRQ

5.2.4 UART1 piR 578 UART1 (Pl IR S F 0T

static void UART_HandleReceivedData (UART_T* UARTx)
{

static uint8_t rx_index = O;

printf ("Data received from UART: ");
while (!UART_IsRxFifoEmpty(UARTx)) {
uart_data_buf [rx_index] = UART_ReceiveData(UARTx);
printf ("0x%02x ", uart_data_buf [rx_index]);
rx_index++;
(RToTgkss)
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// Handle Rz buffer full
if (rx_index >= UART_DATA BUFF_SIZE) {
printf ("\nWARNING: Too much data received, UART Rx buffer full!\n");
rx_index = 0; // Reset Rz buf index
break;
}
¥
printf("\n");
}

static void UART_HandleProc (UART_T *UARTx)
{
UART_EventDef event = UART_GetActiveEvent (UARTX) ;

switch (event) {

case UART_EVENT_DATA:

case UART_EVENT_TIMEQOUT:
/* Handle received data */
UART_HandleReceivedData (UARTX) ;
break;

case UART_EVENT_NONE:
/* Just ignore this event. */
break;

default:
SYS_TEST("WARNING: Unhandled event, IID: Ox%x\n", event);
break;

}

void UART1_IRQHandler (void)
{

UART_HandleProc (UART1) ;
}

1. FiA 3 4%, UART1_IRQHandler () 2 Wik 5542 F A [0, UART_HandleProc() 2
UART Rx AP FEARANR , UART_HandleReceivedData () 27X fFE 1112 5 b HH

2. UART_HandleReceivedData() sy E LM, &I UART Rx FIFO sy, s, Jf
PR REE— 2R AR, R I E DT BRI (S B

'/,

5.2.5 GPIO ®Wji&ibRey  GPIO #Iif{bFR P wakeup_gpio_init() AN AT

static void wakeup_gpio_key_init(void)
{
/% Set pinmuz func as GPIO */
SYS_SET_MFP (PO, 2, GPIO);

/% Configure debounce clock */

GPI0_SetDebounceTime (GPIO_DBCTL_DBCLKSRC_RCL, GPIO_DBCTL_DBCLKSEL_4);
/* Enable input debounce function of specified GPIO */
GPIO_EnableDebounce (PO, BIT2);

/* Set GPIO to input mode */
GPIO_SetMode(PO, BIT2, GPIO_MODE_INPUT);
CLK_Wait3vSyncReady(); /* Necessary for PO2 to do manual aon-reg sync */

/* Enable internal pull-up resistor path */

GPIO_EnablePullupPath(PO, BIT2);
CLK_Wait3vSyncReady(); /* Necessary for PO2 to do manual aon-reg sync */

(FIgkse)
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(Z: ET)

/* Wait for a while to ensure the internal pullup is stable before entering low power mode,

—*x/
soc_busy_wait (10000) ;

/* Disable P02 interrupt at this time */
GPIO_DisableInt (PO, 2);

}

static void wakeup_gpio_uartl_rx_pin_init(void)

{
/* Set GPIO to input mode */
GPIO_SetMode (PO, BIT7, GPIO_MODE_INPUT);
/* Enable internal pull-up resistor path */
GPIO_EnablePullupPath (PO, BITT7);
/* Disable P07 interrupt before entering deepsleep */
GPIO_DisableInt (PO, 7);

}

static void wakeup_gpio_init(void)

{
/* Configure gpio wakeup key (P02) */
wakeup_gpio_key_init();
/* Configure gpio wakeup pin for uart rz */
wakeup_gpio_uartl_rx_pin_init();
/* Enable GPIO IRQs in NVIC */
NVIC_EnableIRQ(GPIOO_IRQn);

}

AT GPIO BLE s —=f)
1. GPIO P02 (WKUP #¢5#) WG & 4L wakeup_gpio_key_init ()
o fit'® P02 5|1y Pinmux > GPIO Zhiig GEA _FHBGATIARE, KHILn] DA )
o fiiE PO2 KpITiRE (OFHCE ZBIEITE])
Be B PO2 9%y AR
ifE P02 AFE ERIHIFE (4550 SN o)
KM PO2 [ rh kg

2. UART Rx (P07) 5[y GPIO ¥ItA1kHD B pK%L wakeup_gpio_uartl_rx_pin_init()

o [ POT 51N BT AT fE
o ffifig PO7 5] I N _E AP
o KM POT 51 I H 6 B
3. ff wakeup_gpio_init() H#{EIBMIGE NVIC Z1 GPIO il IRQ

5.2.6 GPIO kil 55F)7  GPIO PO Hy Wil o5 R 4 T -

CONFIG_RAM_CODE void GPIOO_IRQHandler (void)
{
/* Check <f WKUP (PO2) button pressed */
if (GPIO_GetIntFlag(PO, BIT2)) {
GPIO_ClrIntFlag(PO, BIT2);
printf ("\nWKUP key (P0O2) pressed..\n");

(Fmigkss)
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}

/* Check if UART1 Rx (P0O7) GPIO wakeup triggered */
if (GPIO_GetIntFlag(PO, BIT7)) {
/* Clear gpio pin irq flag */
GPIO_ClrIntFlag(PO, BIT7);
while (P07 == 0) {
/* Busy wait until PO7 pulled high, which means the 1st wakup
* trigger character (0z00) send dome.
*/
}
/* Resume UART1 PIN configs after PO7 pulled high */
SYS_SET_MFP(P1, 0, UART1_TX);
SYS_SET_MFP(PO, 7, UART1_RX);
GPIO_DisableInt (PO, 7);
printf ("\nUART1 Rx (PO7) GPIO wakeup triggered..\n");
}

/* Try to do context switch right after current isr return */
taskYIELD() ;

L. 44> GPIO Port #7545 H S W Wil Ss s, HAFAT L GPI0_GetIntFlag() # HHIWifph
KBTI E 24 HT port R pin

2. TEHIBT RS R AP A E SR ] GPIO_ClrIntFlag() 392 135 M Wikrab o7
3. FErE] GPIO PO il & R K P02, M EIEATED Log

4. FANE] GPIO PO Hlfil 5 PO7, MBI i it UART R 5] A J5 2 A i g
M E— & BRI E POT fis, ﬁi‘?)ﬁi?ﬁﬁﬁ P10/P07 5|y PINMUX LjRERCE & UARTI,
I POT T

5. TEH TR 55 ek 45 R 1 A T FreeRTOS taskYIELD() 2 450N RS AEE H 24wl F I IR 5127 )5
SEZ i AT 55 VIR )

5.2.7 SleepTimer 1 "PITARSS A RA%L  SleepTimer 1 190 Wk S5 B R ECUR :

/* This function overrides the reserved weak function with same name in os_lp.c */
void sleep_timerl_handler(void)
{
printf ("\nSoc has stayed in deepsleep mode more than ’%ds, now try to enter standby mode 1..
—\n\n", INTERVAL_FOR_SWITCH_LOWPOWER_MODE) ;

/* Wait until all UARTO data sending dome before entering standby mode */
while (!(UART_GetLineStatus(UARTO) & UART_LINE_TXSR_EMPTY)) {

/* Busy wait */
}

/* Enable P02 interrupt before entering standby mode for wakeup */
GPIO_EnableInt (PO, 2, GPIO_INT_FALLING);

/* Enter standby model with all sram power off */
soc_enter_standby_mode_1(STBM1_WAKEUP_SRC_GPIO, STBM1_RETENTION_SRAM_NONE) ;

printf ("WARNING: Failed to enter SoC standby mode 1 due to unexpected interrupt detected.\n

")

printf (" Please check if there is an unhandled interrupt during the standby mode 1\
—n" ) 3
printf (" entering flow.\n");
(Foakst)
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while (1) {
/* Busy wait */
}

1. B IEAE 3 4~ SleepTimer, 435k SleepTimer 0, SleepTimer 1 #11 SleepTimer 2, A 1dH—1
Hr BT iR 55 b % SLPTMR_IRQHandler (), MU TE os_lp.c HsiBlffy; Hrr SleepTimer0 4 F
OS Tick, FIAE App B2 H AT B JE R B SleepTimer 1 #1 SleepTimer 2

2. ARHIFEIRATHE App FEI T sleep_timerl_handler ) HKTEIHpREL, HATHZ:
o [EROFTEIFELHEA Standby Mode 1 JRZY Log
o Hifk UARTO Tx FIFO %G % (RIS A 0 Log B Ik )
o ffifig PO2 5T W, IFECE N FEETlL Pl ()

o fIff soc_enter_standby_mode_1() # L #iih it A Standby Mode 1 ) GPIO MR =,
HAE AR A SRAM 5 s DAY 4 TG

5.2.8 LRIFEMIDEM Hook Mi% AGIRENE] T 3 DS RIIFERUIF X Hook %L

NS
*

This is the application hook function running in OS IDLE task. Before use this, the
macro confiqUSE_IDLE_HOUK should be enabled in FreeRTOUSConfig.h.

Note that the function definition is a bit different with FreeRTOS original one, that
1s, here we add a return value for flexibility.

Return Value:

- false: Continue rTun the following code after vApplicationIdleHook() in IDLE task,
which ©s equivalent to the original FreeRTOS implementation.

- true: Avoid run following code after vApplicationIdleHook() in IDLE task, and this
could prevent SoC entering DeepSleep flow when CONFIG_PM enabled.

% %X % ¥ X X ¥ %X X *x *

*/
bool vApplicationIdleHook(void)
{
/*
* Enter sleep mode (instead of deepsleep) if UART Rz FIFO 4s not empty
* (Which means there is already data receiving from remote)
*/
if (!UART_IsRxFifoEmpty(UART1)) {
__disable_irq();
__WFIQ;
__enable_irqQ);
/* Avoid entering DeepSleep flow here */
return true;

}

/* Allow entering DeepSleep flow */
return false;

}

/*
* This 1s hook function runs right after entering SoC DeepSleep Flow.
* Note that either the os scheduler or systick are stopped before running this
* function, so do mot run any os related objects (such as 0S Timer) here.
*/
CONFIG_RAM_CODE void vSocDeepSleepEnterHook(void)
{
/* Enable and Set timeout of SleepTimerl */
uint32_t timeout = soc_32k_clock_freq_get() * INTERVAL_FOR_SWITCH_LOWPOWER_MODE;

(R ougksr)
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LP_SetSleepTime (ANA, timeout, 1);
printf("SleepTimerl started, timeout=J,ds\n", INTERVAL_FOR_SWITCH_LOWPOWER_MODE) ;

/* Handle UARTO (Log UART) */

/* Wait until all UARTO data sending done before entering deepsleep mode */
while (!(UART_GetLineStatus(UARTO) & UART_LINE_TXSR_EMPTY)) {
/* Busy wait */
}
/* Reset UARTO PINs to GPIO function and disable digital input path of UARTO Rz PIN to,

—avoid possible current leakage. */

SYS_SET_MFP(P1, 6, GPIO);
SYS_SET_MFP(P1, 7, GPIO);
GPIO_DisableDigitalPath(P1, BIT7);

/* Handle UART1 (Data UART) */

/* Wait until all UART1 data sending done before entering deepsleep mode */
while (!(UART_GetLineStatus(UART1) & UART_LINE_TXSR_EMPTY)) {
/* Busy wait */
3
/* Reset UART1 PINs to GPIO function and enable gpio interrupt for uart rz pin. */
SYS_SET_MFP(P1, 0, GPIO);
SYS_SET_MFP(PO, 7, GPIO);
GPIO_EnableInt (PO, 7, GPIO_INT_FALLING);

/* Enable PO2 interrupt before entering deepsleep mode for wakeup */
GPIO_EnableInt (PO, 2, GPIO_INT_FALLING);

}
CONFIG_RAM_CODE void vSocDeepSleepExitHook(void)
{
/* Resume UARTO PIN Configurations to reenable UARTO function */
SYS_SET_MFP(P1, 6, UARTO_TX);
SYS_SET_MFP(P1, 7, UARTO_RX);
GPIO_EnableDigitalPath(P1, BIT7);
/* Resume UART1 PIN Configurations here to reenable UART1 function <if is not waked up by,
P07 */
if (!GPIO_GetIntFlag(PO, BIT7)) {
SYS_SET_MFP(P1, O, UART1_TX);
SYS_SET_MFP(PO, 7, UART1_RX);
GPIO_DisableInt (PO, 7);
}
/* Re-disable P02 interrupt after deepsleep wakeup */
GPIO_DisablelInt (PO, 2);
/* Trigger App Task reschedule after wakeup from deepsleep mode */
xTaskNotifyGive (xTaskToNotify) ;
}
. FreeRTOS A — M KA Idle Task, 24 RG0HELE AL S5 )5 AL APRS A TIE A, A
Wi ke 15 SAVFIE AL |- DeepSleep [RUIFEAE
R AT ®) Idle Task, W4 57 % fih % FreeRTOS [y Idle Hook ML, ¥ fH & K
vApplicationIdleHook () AYRR%L, FATAEMEEH HIWT UART1 Rx FIFO 2% M5
o FORMRBEHRI false, FRAVFRGMGIEA DeepSleep Jiift
o HARMIGERGEZIBEA Sleep (WFT) ik
. R P AT ] Idle Task [) DeepSleep F Jii B 1, & 7E SoC # A DeepSleep #5 =X
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Z i 1 4T vSocDeepSleepEnterHook() K%, 7E SoC M DeepSleep #53X T Me i f5 $44T
vSocDeepSleepExitHook () HR%Y:

o AUIFEAE vSocDeepSleepEnterHook () FALHT, SL¥l TN B4
— f#ifE SleepTimerl, F-¥EE 30s ABHFHTHE
— %f§ UARTO LA Log Hfe#TEISESE (M UARTO Tx FIFO 2h%%)
¥ P16, P17 WG VI GPIO Bhfig, JF340 P17 S0 AMhfE
- %f¢ UARTL SO idls () #Aikses (R UARTL Tx FIFO %)

~ ff P10, PO7 A5 YRRl GPIO JhfE, F{ifE PO7 SR b, REHBCE N T
fil % (RDfRE UART Rx 51 EEICEARMEE S R A2 6E)

- g PO2 SR Py, FFECECA PRI A (RIGERE WKUP 4 fEme i ) fg )
o ARBIFEFE vSocDeepSleepExitHook () PR, LIl T U FiZ4E:
~ ¥ P16, P17 W5 E Y UARTO Shig, HEFITH P17 B A itk

— G 4 B R 2 15 0 POT b (R UARTL Rx 51 BIEICE] TR 48 I [E) AR ALY )
HAEWSLZIRF P10, PO7 PG BRIl UARTL Zhisg, If kM) P07 GPIO Hiliy

w2 POT i, WAL SR P10, POT W45 IY)#h UARTL Zifg, i
se bR TE GPIO HbiR 55 R 7w, el POT 5 GINE] w2 5, A
PINMUX §J#ey UARTL, XA DABfR UARTL Rx 5] BRI B0 55— e fiE
FAT 0x00 SEAHMsE N, ) PINMUX §it UARTI Rx 48 b AiAd R 5L FR
Kot

3.3 AbIREh iR
3.3.1 GPIO Push-Pull Output
1 Dyttt

ABIRRH R A1 ADC HAL Driver SEBBERGE A B, SR AHIREE, VAR —DINTEE IR .

2 SR

o EPFRAS LM
— PAN107X EVB B0 b5 s —be
— JLink f5EES (I THRBIBFLT)
— USB-TypeC &k—% (TR AIAF 5 HITH Log)
— MIRRBUR BB IEE (T &)
o RE{FREL:
~ 5 EVB #.0oHddE] itk
— f§if] USB-TypeC £, ¥ PC USB #fi[15 EVB JE# USB->UART 4 FAH%E
— AL EVB it B TX 5148 2404k P16, RX 5] i#: 2.0 P17
— AL EVB itk i LED3 HEEHS P10 HEEF D 6%
— AL LRE TLink i AR -
* SWD__CLK 5|55 EVB JigtRr P00 HEFHAHIE
* SWD_DAT 5[5 EVB JE# PO1 HEsHHHZE
* SWD_GND 5|5 EVB gty GND HEgHHH %
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o PC 8
— B OPIREITF (UartAssist) 5% TH (SecureCRT), BHEFFE 921600 (H T-HaUlcHR 4T E)
Log)
3 RIS A 41

W ADC BREECE—0y, @EARZ A, BAHRAEZ @B ARG TR 0 BLTE S, S TR,
pan_hal ade 5| AT {F5 ARG

HAL_ADC_GetValue (ADC_HandleTypeDef *pADC, void *value);

HAL ADC_GetValue s REAEZRRMAT, ABETE P TR AT

4 Gk RIgE sk

%l & {7 B : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\adc_read_multiple_channels\
keil 107x

Aiti Keil Project SCPFFTIT TAEIEA T2 FEbE % o
5 Bl LW

L gesgse UG, R 2 & DT EIRIER L Log:

Try to load HW calibration data.. DONE.

- Chip Info g (@il

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

2. W% log, FUMTENIREE, HUE, PAK—AMAMNEGEE 1, 0 EEREE 28.656721 , HUEE 3.295V,
HNEIE CHL 27 aiRas

[15:50:00.934] U¢ + CH1 get
[15:50:00.977] 4§ « CH1 value->>371.938324

[15:50:01.934] Y& + temperature get
battery start get

[15:50:02.036] Y& + battery value->>3295 mv
temperature value->>28.656721

3.3.2  GPIO Input With Interrupt
1 Dyttt

AP R AT GPIO HAL Driver S iKY GPIO # AKR I DI 6E -
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2 ik

o WA S LM
— PAN107X EVB 085 ek s —i
— JLink f5EES (I THRBIBILT)
— USB-TypeC £&—4% (T IEARMLAFIE A H H4TE Log)
— MFPLRER LR (T T AR )
o TR
- ¥ EVB .0 Hdm S e
~ fiff] USB-TypeC &, ¥ PC USB 415 EVB Jiitk USB->UART 5 [14H1%
— AL LR EVB A B TX 518 2% .08k P16, RX 5] 2 .04 P17
— (AR JLink {5 LAY -
+ SWD_CLK 5|15 EVB JEMRM P00 HEEHHH 1%
+ SWD_DAT 5|5 EVB AR PO1 HEETHH %
* SWD_GND 5[}l55 EVB JiE#fy GND HEsHHHE

« PC
~ BT (UartAssist) 8(Z45 LR (SecureCRT), 4¢3 921600 (H THalsh H4TED
Log)
3 G EMRE K

5| 2 {3/ ¥ <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\gpio_digital_input_interrupt\
keil 107x

Aiti Keil Project SCAHTIF TARIEA TS FHE% -
4 BIFiR W]

L gesse UG, W 2 DT EIRIER L Log:

Try to load HW calibration data.. DONE.

- Chip Info g (@il

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

Wait for Task Notificatiomns..

2. #—F EVB JEMAy KEYL %48 (X5 GPIO P06 51|, &R B E] GPIO T b5
2ATEE B T Log:

==== KEY1 Pressed! ====
A notification received, value: 1.

Wait for Task Notificatioms..
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3.3.3  GPIO Input Polling
1 Jyiietitik

ABIREGE R AT GPIO HAL Driver St #7750 GPIO # AL I DI 6E -

2 ik

o RS LM
— PAN107X EVB 085 ks —i
— JLink f5E#S (T HRBIBRFLT)
— USB-TypeC £&—4% (T IEARML A FIE A H H4TE Log)
— MIRRBAR BB IR (T &)
o TR
— ¥ EVB USR]
~ {fiff] USB-TypeC &, ¥ PC USB 4% 15 EVB Jiitt USB->UART 4§ [ 4H1%E
— fHALA LR EVB A B TX 518 2% .04k P16, RX 5] 2 .04 P17
— (AR JLink {5 LAY -
* SWD__CLK 5|5 EVB JiE# i P00 HEEHAH%E
+ SWD_DAT 5|5 EVB JEt PO1 HEEHHH %
* SWD_GND 5[5 EVB £y GND HEsHHHE

o PC #f}:
— B OPIREITF (UartAssist) 8% TH (SecureCRT), BHEFF 921600 (H T-HallceR 4T E)
Log)
3 GuERRE R

il & {7 B : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\gpio_digital_input_polling\
keil 107x

Aiti Keil Project SCAATIF TARIEA TS FHE% -
4 PR iR W]

L gesgse UG, W 2 & DT EIRIER L Log:

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

2. #—F EVB Gty KEY1 %4 (X8 GPIO P06 511, (& sk g] GPIO WAril s, &
R4 P SR ST T N5 B4 S AR Log:

KEY1 Pressed!
KEY1 Released!
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3.3.4 GPIO Open-Drain Output
1 Dtk

ABIREFE R WA (] GPIO HAL Driver 528 GPIO JHf (Open-Drain) #ithJIfE.

2 ik

o RS LM
— PAN107X EVB 085 ks —i
— JLink f5E#S (T HRBIBRFLT)
— USB-TypeC £&—4% (T IEARML A FIE A H H4TE Log)
— MFPLRER LR (T T SRR )
o TR
— ¥ EVB USR]
~ {fiff] USB-TypeC &, ¥ PC USB 4% 15 EVB Jiitt USB->UART 4§ [ 4H1%E
— fHALA LR EVB A B TX 518 2% .04k P16, RX 5] 2 .04 P17
— fERALA LR EVB A LR LED3 HEEH S P10 HEEH s
— AR JLink {5 LAY -
+ SWD_CLK 5|5 EVB JEt P00 HEEH#H %
* SWD_DAT 5[5 EVB JE# PO1 HE4HHH %
* SWD_GND 5[5 EVB gty GND HEgHHH £

« PC Hff:
~ ROV T (UartAssist) st TR (SecureCRT), JAF 921600 (FFHzlicd: m4TH
Log)
3 GuiEAIrpEsk

Bl F& {7 H: <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\gpio_output_open_drain\
keil 107x

Xiti Keil Project SCAHTIF TR A IFHE% o
4 BiIRLB R B

LopEsse UG, 8 Sl s DT A6 Log:

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version g ®

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

2. W% EVB Rt B 20t AT LED3, WIDAE DA 1Hz 155 N AR
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T BTN e RS, X2 P EVB R LR LED3 e s i3k s
ST, T GPIO TPk B FECE T SoC WA (50KQ Zafy), ALK
SRR, N FEATIESE RS -

3.3.5 GPIO Push-Pull Output
1 DyREHER

ABIREE R AT ] GPIO HAL Driver S¢8 GPIO #fiffi (Push-Pull) #i i Jh6E.

2 ShBilkws

o WA LM
— PAN107X EVB Bobb 5 ek s —H
~ JLink fFEAS (U TEROIRRRT)
~ USB-TypeC Z&—4 (A TJRARBEHRFNAFH H4TE Log)
— MFBREUR s BRI A (TS MR RS )
o ffRRREL:
- ¥ EVB .o Hd R R b
— {fi[f} USB-TypeC £k, ¥ PC USB 415 EVB gt USB->UART 47 [14H3%
— AL LR EVB e B TX 51 #2408k P16, RX 5] 2.0 P17
— fERAEALNF EVB A B LED3 HEE S P10 HEEH 5
— AL LRE TLink 7 AR -
* SWD_CLK 5|5 EVB JEMH P00 HF4HHH %
* SWD_DAT 5|15 EVB Jigt) P01 HEETHH
* SWD_GND 5|5 EVB gty GND HEEHHH %

o PC 8
— AT (UartAssist) s{Zm TH (SecureCRT), AFR 921600 (T2l H4TE]
Log)

3 Gk Fke

Bl & {/ HE: <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\gpio_output_push_pull\
keil 107x

Xiti Keil Project SUAFHTIF TARIEATH#FHE% o
4 BiIRLER B

Lo psRseidn . A il B D ATEIRI AL Log:

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB
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2. W% EVB et B 20 “HRAT LED3, W UAE LA 1Hz F55R NAR

3.3.6  GPIO Simple Convenient APIs
1 Jhtieiid

ABREH 7 GPIO JiR)= Driver Wiy JLAR BLbr I 1, ARy AR T 0 idid EVB Jiiii b i
KEY1, Vi LED3 i i, It s H3TH Log fFR.

2 ShBilEw

o WA AN
— PAN107X EVB BDb 5 ek —
- JLink fiEAE (N THROIRRERT)
— USB-TypeC Z&k—% (M TIRARMLH A FH 14TH) Log)
— MFPLREUR s B (TS MR AT )
o ffRRREL:
~ ¥§ EVB .0 HudE I e
— f§if] USB-TypeC £, ¥ PC USB #f15 EVB JE# USB->UART 4 [ %
~ fEAALF LR EVB e B TX 51E: 2408k P16, RX 5] 200 P17
— (AR K Link Py ELESHY:
* SWD_CLK 5|5 EVB JE#Y P00 HE4HHH %
* SWD_DAT 5|15 EVB Jiitr) P01 HEEHHHE
* SWD_GND 5|55 EVB gty GND HEFFHH %
o PC %4

— BHOIABT (UartAssist) s(%45 TH (SecureCRT), 453 921600 (H THal 4T ED
Log)

3 Gk Fke sk

5 F& {if B : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\gpio_simple_convenient_apis\
keil 107x

Aiti Keil Project SCAHTIF TARIEATH#RHE% «
4 BiIRLE R B

Lopesrseiln, SR Sl # DT IR0 4R1E Log, W% LED3 W] WA 1Hz ASER N4

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version g ©

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

Toggle LED, dly_cnt=500
Toggle LED, dly_cnt=1000

(Fiiaker)
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(8 b))
Toggle LED, dly_cnt=1500
Toggle LED, dly_cnt=2000

2. #%—F EVB JEMR M KEY1 48 (X5 GPIO P06 5], th b s #l#4% F 5, 24 LED3
N R % 2Hz, [RINHTEIAT Log:

Toggle LED, dly_cnt=5000
Toggle LED, dly_cnt=5250
Toggle LED, dly_cnt=5500
Toggle LED, dly_cnt=5750
Toggle LED, dly_cnt=6000
Toggle LED, dly_cnt=6250
Toggle LED, dly_cnt=6500
Toggle LED, dly_cnt=6750
Toggle LED, dly_cnt=7000

3. P& —F EVB JIEHH) KEY1 #&8, (& W #4% T 5, 2F LED3 (NIRRT 62
10Hz, [AIWHTEINT Log:

Toggle LED, dly_cnt=10500
Toggle LED, dly_cnt=10550
Toggle LED, dly_cnt=10600
Toggle LED, dly_cnt=10650
Toggle LED, dly_cnt=10700
Toggle LED, dly_cnt=10750
Toggle LED, dly_cnt=10800
Toggle LED, dly_cnt=10850
Toggle LED, dly_cnt=10900
Toggle LED, dly_cnt=10950
Toggle LED, dly_cnt=11000

3.3.7 12C Receive Send Dma
1 YyREHtAR

G AR s 0] ) 12C HAL Driver #1 DMA HAL Driver 223 dma =01 12C I & ThEE.

2 ShHEHE f

o WA S LM
— PAN107X EVB 0B 5 k& wi b
~ JLink fiEA (A THROIRRRET)
— USB-TypeC &% (JTIRARBEHRFNAF 5 H4TE Log)
— MFRBUR s BRI (TS MR RS )
o fEfFRREL:
~ ¥ EVB .U M@ S A
— f#i ] USB-TypeC £, ¥ PC USB #fi15 EVB JiE# USB->UART 4 LA
- AL EVBO MR Ef) P13(SDA). P14(CLK) 7354 A EVBL XfJWAH[E PAD I
— AR LR JLink 7 FLAFAY -
* SWD_CLK 5|15 EVB JEtRf P00 HEFHHH %
* SWD_DAT 5[5 EVB JE# PO1 HE4HHH %
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*+ SWD_GND 5|15 EVB JEHH) GND Het41iE

« PC Hf4:
~ BAEIAIT (UartAssist) 8(Z45 TH (SecureCRT), 452 921600 (FHTHalsh O4TED
Log)

3 iR R

Bl & {V & <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\i2c_master_dma_receive\
keil 107x

PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\i2c_slave_dma_send\keil_107x

M i NDK>\01_SDK\nimble\samples\peripheral\i2c_ master__dma,_ receive\keil_107x H F T Keil
Project SCHFTH LM T4 ik 2 EVBO k.

My NDK>\01_SDK\nimble\samples\peripheral\i2c_slave_dma_send\keil _107x H3E | Keil Project
SCPHTIF TAREA T iR I sk 2 EVBL A

4 BiIFEsE R
1. Jehs5 i2¢_slave_dma_send hex & EVBI1, s <&@ g s OITEwIHa1k Log, i2c slave #k A Kk

R, SFfF i2¢ master KIRFLAT I AREE, KRS BUGTE KB R E T B slave DMA
callback K % 3% HI B :

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version H

- Chip MAC Address : D0000000037D

- Chip UID : 7DO300DDF8375603E8

- Chip Flash UID 1 425031563233391700DDF8375603E878
- Chip Flash Size : 512 KB

APP version: 255.255.65535

slave send start

slave send stop

slave DMA callback

Flag is I2C_CB_FLAG_DMA

00 01 02 03 04 05 06 07 08 09 Oa Ob Oc 0d Oe Of 10 11 12 13 14 15 16 17 18 19 1la 1b 1c 1d,
—le 1f

2. k5% i2c_master__dma_ receive hex £ EVBO0, s F &l OFEI#IEE4L Log, i2c master #EA
P, KR UL slave Kk IR, AE rh T Iml U8 bR AR T B i B -

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 255

- Chip FT Version H

- Chip MAC Address : D000000000D1

- Chip UID : D1000OF5F737560347

- Chip Flash UID : 425031563233391700F5F73756034778
- Chip Flash Size : 512 KB

APP version: 255.255.65535

master receive start

master receive stop

master DMA callback

Flag is I2C_CB_FLAG_DMA

00 01 02 03 04 05 06 07 08 09 Oa Ob Oc 0d Oe Of 10 11 12 13 14 15 16 17 18 19 1la 1b 1c 1d,
—~le 1f
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3.3.8 12C Receive Send Interrupt
1 DyREHER
AR 7R Al ] 12C HAL Driver SE W X 12C ik ThdE.

2 SFHalk A

o WA S LM
PAN107X EVB B0 -5 e & ik
JLink {iE# (A THERBIFERT)
USB-TypeC Zkpi% (T IEMALLFI#E 5 HHTE] Log)
— MIRRBAR BB IR (T &)
o TR
— ¥ EVB USR]
~ {fiff] USB-TypeC &, ¥ PC USB 4% 15 EVB Jiitt USB->UART 4§ [ 4H1%E
— ALK EVBO SRR Eig P13(SDA). P14(CLK) 4> 34 A EVB1 Xf )W AR PAD I
— (AR JLink {5 LAY -
* SWD__CLK 5|5 EVB JiE# i P00 HEEHAH%E
+ SWD_DAT 5|5 EVB JEt PO1 HEEHHH %
* SWD_GND 5[5 EVB £y GND HEsHHHE

o PC #f}:
— B OPIREITF (UartAssist) 8% TH (SecureCRT), BHEFF 921600 (H T-HallceR 4T E)
Log)
3 GuERRE R

FIFE{IE : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\i2c_master_int_send\keil_ 107x
PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\i2c_slave_int_receive\keil_107x

M i NDK>\01_SDK\nimble\samples\peripheral\i2c_ master_int_send\keil 107x H 5 T Keil
Project SCHTH LEEHITH I bk 2= EVBO M.

M 7 NDK>\01_SDK\nimble\samples\peripheral\i2c_slave_int_receive\keil_107x H F T Kaeil
Project SCHAFTH LM 791 ik 2 EVB1 M.
4 BiIFEsE Ry

1. 4ekesk i2¢_slave_int_receive hex & EVB1, &l 8 OFTEBIWIA{L Log, i2¢ slave 3k A IR
i, FfFIL 32Byte £

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 265

- Chip FT Version H

- Chip MAC Address : D0000000037D

- Chip UID : 7DO300DDF8375603E8

- Chip Flash UID : 425031563233391700DDF8375603E878
- Chip Flash Size : 512 KB

(Fhigkss)

3.3. Hhueskgh il 153



PAN107x/PAN101x NDK JF% £ H T, KA 0.6.99

APP version: 255.255.65535
slave recv start
slave recv stop

2. $E5¢ i2c__master_int_send hex F EVBO0, ity &i@ ot &8 OFTEIWIA{L Log, i2c master gt A &i%k
B, &ik 8bit i 0x00~0x1f, %3k 58 BrE W [ml 8 v T B Ak o i -

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version H

- Chip MAC Address : D000000000D1

- Chip UID : D1000OF5F737560347

- Chip Flash UID : 425031563233391700F5F73756034778
- Chip Flash Size : 512 KB

APP version: 255.255.65535

master send start

master send stop

tx

Send:

00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D,
—1E 1F

3. i2c slave $Z2UK 32 Byte it H-AE W mJE T ED BRI A E5H [T i2c slave 8 KR, 46FF
master K IRFEMAF ALE S, A58 e F W e R AT B Ak Y A -

rx
Receive

00 01 02 03 04 05 00 07 08 09 OA OB OC OD OE OF 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D,
—1E 1F

slave send start

slave send stop:0

tx

Send:

00 01 02 03 04 05 00 07 08 09 OA OB OC OD OE OF 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D,
—1E 1F

4. i2c master Ki% 32 RS, AL 32 Byte Hfin 1 fr il i - 4T EIEI 1 Kot -

master receive start

master receive stop

rx

Receive

00 01 02 03 04 05 00 07 08 09 OA OB OC OD OE OF 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1Dy
—1E 1F

3.3.9 12C Receive Send Polling
1 Jyiehitid
AGIREF R Al 6 12C HAL Driver SEBUAL )77 30 12C WA e
2 BTy
o MRS LR
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— PAN107X EVB #0805 b i b
— JLink fFE#A (TP OIRRFLT)
USB-TypeC Zkpi%c (T IEH AL FIEE 5 O4TE] Log)
IR AR B IEEC (T &)
o REfFREL:
- ¥ EVB .0 HddE Rk b
— f§i i} USB-TypeC £, ¥ PC USB #i05 EVB JE# USB->UART 4 OA%E
- AL EVBO JEM LR P13(SDA) . P14(CLK) 20 5l## A EVBL X WAH[ PAD E
— AL LRE TLink i AR -
* SWD_CLK 5|5 EVB JiEt#i P00 HEEHAHZE
* SWD_DAT 5[5 EVB JEt PO1 HEsHHHZE
* SWD_GND 5|5 EVB gty GND HEgHHH %

« PC Hff:
~ BRI T (UartAssist) st TR (SecureCRT), JAF3 921600 (FFHzlicd n4TH
Log)
3 Bk

FIFE{LE . <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\i2c_master_poll_send\keil_107x

PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\i2c_slave_poll_receive\keil 107x

M 7 NDK>\01_SDK\nimble\samples\peripheral\i2c_ master_poll_send\keil 107x H 3 T Keil
Project SCHFTH LR T bk 2 EVBO 7.
M iy NDK>\01_SDK\nimble\samples\peripheral\i2c_slave_poll_receive\keil_107x H 3 T Keil
Project SCAHTIF TREHITRIFIF Bk 2 EVBI M.

4 PR R

1. 4kt i2¢_slave_poll_receive hex £ EVB1, it sl ot 8 04T EIFIAG4L Log, i2c slave 3 A 32

Wi, SEfrZlk 32Byte Kl

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 265

- Chip FT Version s

- Chip MAC Address : D0000000037D

- Chip UID : 7DO300DDF8375603E8

- Chip Flash UID : 425031563233391700DDF8375603E878
- Chip Flash Size : 512 KB

APP version: 255.255.65535
start i2c slave poll start receive

2. B3¢ i2c_master_poll_send hex £ EVBO, i <@L O EI¥IE54k Log, i2c master #E Ak

PR, &k 8bit B 0x00~0x1f, & i%EHIFTE] Log start i2¢c master poll start send, &i%k58 84T

Fl Log start i2¢c master poll send over:

Try to load HW calibration data.. DONE.

- Chip Info : Ox1
- Chip CP Version ¢ 255
- Chip FT Version 4

(Fiiaker)
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(8 E)
- Chip MAC Address : D000000000OD1
- Chip UID : D10000F5F737560347
- Chip Flash UID : 425031563233391700F5F73756034778
- Chip Flash Size : 512 KB

APP version: 255.255.65535
start i2c master poll start send
start i2c master poll send over

3. i2c slave $#2Ii 32 Byte FdEIHT B2 £ -

start i2c slave poll received: 00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF 10 11 12,
—13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F

3.3.10 PWM
1 yiietitik

ABIREG R QAT 6] PWM HAL Driver S8 PWM i i A2 E

2 SFHalk A

o MEPFRAS LM
— PAN107X EVB B0 b5 s —be
— JLink A (T HRBIRBRRLT)
~ USB-TypeC &—% (M TIRARMLAAFH HFTE) Log)
— MEFPLRER LR (T T S AR )
o REfFREL:
- 5 EVB .UM #] Ak
— f§i i} USB-TypeC £, ¥ PC USB #fi[15 EVB JE# USB->UART 4 LA
— AL EVB it B TX 514 2404k P16, RX 5] J#: 24.048 P17
— AL EVB itk i LED3 HEEHS P10 HEEF I
— AL RE TLink i LAY -
* SWD_CLK 5|15 EVB JEt) P00 HEFTHHE
* SWD_DAT 5[5 EVB JEM Y PO1 HE4HHHE
* SWD_GND 5|5 EVB gty GND HEgHHH %

« PC {4
— B AEIABT (UartAssist) 8(Z45 TH (SecureCRT), H4F# 921600 (FHTHlesh H4TED
Log)
3 GuiEAIrpE sk

BIFE7 & : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\pwm\keil 107x
Xt Keil Project SCIFFTIF TAREHAT S Fbe o
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4 BiIRLE R B

Lo pesseldn . R il # DTEIRI AL Log:

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 265

- Chip FT Version : 6

- Chip MAC Address : E11000000FF8

- Chip UID : 6D0001465454455354

- Chip Flash UID : 4250315A3538380B005B7B4356037D78
- Chip Flash Size : 512 KB

app started
APP version: 48.120.17921

2. AT S R AR LS PO3 5T AL 2] —A 1KHZ, (5=25H 30% M7
3. WATPATE PO3 5l i AL IR 4] RGB 4THY GPIO, WA Hif

3.3.11 SPI Receive Send Dma
1 Yehgk

A5 R s e {d i SPI HAL Driver A1 DMA HAL Driver 223 dma 531 SPI Uk & 36,

2 bk

o WA S LM
— PAN107X EVB B0HR -5 s i B
— JLink A (HTHROIRRFLT)
— USB-TypeC ZPi% (HTIRARBEHFNAFH: F4TE Log)
— HIRABAR BB IEEC (] TR A %)

o TR
- ¥ EVB USRI
~ ffiJ] USB-TypeC £, ¥t PC USB #fiH 5 EVB Jith USB->UART #f FAH %

— [ AL R EVBO JE MR ) P11(MOSI), P03(CS). P04(CLK). P05(MISO) 435l A
EVBI Xf[WAH[R PAD I

— (EHAFRLCRF JLink {5 FLARAY -
* SWD_CLK 5|5 EVB JE#k P00 HEEHHH %
+ SWD_DAT 5[5 EVB JEti) POl HegHH %
* SWD_GND 5|5 EVB gty GND HEEFHH %
o PC /4

~ F AT (UartAssist) 8% TH (SecureCRT), H4F# 921600 (JFHeltsh HATED
Log)
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3 GavERIRE R

5 F& {3/ B : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\spi_master_dma_send_receive\
keil 107x

NDK>\01_SDK\nimble\samples\peripheral\spi_slave_dma_receive_send\keil_107x

i NDK>\01_SDK\nimble\samples\peripheral\spi_master__dma_ send_receive\keil _107x H F
Keil Project SCHFTH TREIATH1FIH sk 2 EVBO #z,

M 7 NDK>\01_SDK\nimble\samples\peripheral\spi_slave_ dma_ receive_send\keil _107x H 3 F
Keil Project SCHHTI LA T401FH besk 2 EVB1 #7.
4 BiIFtsE Ry

1. g% spi_slave _dma_receive_send hex & EVBI1, it & iidEE OITEIWIIa4L Log, spi slave
HEAFRUR, SRR 160 4> 16bit K :

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version : 4

- Chip MAC Address : D0000000037D

- Chip UID : 7DO300DDF8375603E8

- Chip Flash UID 1 425031563233391700DDF8375603E878
- Chip Flash Size : 512 KB

APP version: 255.255.65535
slave start receive

2. B spi__master__dma_ send_receive hex & EVBO, its &l 8 DT EIWI4A1L Log, spi master
HEA R IEA, %% 16bit %dE 0x0000~0x009f, Log T EJ A&k %kt , %ik5e lm#EA spi master
BURLR,, Log TE] master turn to receive mode:

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 265

- Chip FT Version H

- Chip MAC Address : D000000000D1

- Chip UID : D1000OF5F737560347

- Chip Flash UID : 425031563233391700F5F73756034778
- Chip Flash Size : 512 KB

APP version: 255.255.65535

master send data:
0x0000,0x0001,0x0002,0x0003,0x0004,0x0005,0x0006,0x0007,0x0008,0x0009,0x000a,0x000b,
—0x000c,0x000d,0x000e,0x000f,
0x0010,0x0011,0x0012,0x0013,0x0014,0x0015,0x0016,0x0017,0x0018,0x0019,0x001a,0x001b,
—0x001c,0x001d,0x001e,0x001f,
0x0020,0x0021,0x0022,0x0023,0x0024,0x0025,0x0026 ,0x0027 ,0x0028,0x0029,0x002a,0x002b,
—0x002c,0x002d,0x002e,0x002f,
0x0030,0x0031,0x0032,0x0033,0x0034,0x0035,0x0036,0x0037,0x0038,0x0039,0x003a,0x003b,
—0x003c,0x003d,0x003e,0x003f,
0x0040,0x0041,0x0042,0x0043,0x0044,0x0045,0x0046,0x0047,0x0048,0x0049,0x004a,0x004b,
—0x004c,0x004d,0x004e,0x004f,
0x0050,0x0051,0x0052,0x0053,0x0054,0x0055,0x0056,0x0057 ,0x0058,0x0059,0x005a,0x005b,
—0x005¢c,0x005d,0x005e,0x005f,
0x0060,0x0061,0x0062,0x0063,0x0064,0x0065,0x0066,0x0067 ,0x0068,0x0069,0x006a,0x006b,
—0x006¢c,0x006d,0x006e,0x006f,
0x0070,0x0071,0x0072,0x0073,0x0074,0x0075,0x0076,0x0077,0x0078,0x0079,0x007a,0x007b,
—0x007c,0x007d,0x007e,0x007f,
0x0080,0x0081,0x0082,0x0083,0x0084,0x0085,0x0086,0x0087,0x0088,0x0089,0x008a,0x008b,
—0x008c,0x008d,0x008e,0x008f, (Foi4kss)
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(Z: ET)

0x0090,0x0091,0x0092,0x0093,0x0094,0x0095, 0x0096 ,0x0097,0x0098,0x0099,0x009a,0x009b,

—0x009¢,0x009d,0x009¢e,0x009f,
master turn to receive mode

3. spi slave 320K 160 > 16bit ZHEIHFT BV EEE, [RIBT spi slave #E A KX, spi slave k%
16bit HdE 0x0000~0x9F9f F-4T E % 24 f B
slave receive data:
0x0000,0x0001,0x0002,0x0003,0x0004,0x0005,0x0006,0x0007 ,0x0008,0x0009,0x000a,0x000b,
—0x000c,0x000d,0x000e, 0x000f,
0x0010,0x0011,0x0012,0x0013,0x0014,0x0015,0x0016,0x0017,0x0018,0x0019,0x001a,0x001b,
—0x001c,0x001d,0x001e,0x001f,
0x0020,0x0021,0x0022,0x0023,0x0024,0x0025,0x0026,0x0027 ,0x0028,0x0029,0x002a,0x002Db,
—0x002c,0x002d,0x002e,0x002f,
0x0030,0x0031,0x0032,0x0033,0x0034,0x0035,0x0036,0x0037,0x0038,0x0039,0x003a,0x003b,
—0x003c,0x003d,0x003e,0x003f,
0x0040,0x0041,0x0042,0x0043,0x0044,0x0045,0x0046,0x0047,0x0048,0x0049,0x004a,0x004b,
—0x004c,0x004d,0x004e,0x004f,
0x0050,0x0051,0x0052,0x0053,0x0054,0x0055,0x0056,0x0057 ,0x0058,0x0059,0x005a,0x005Db,
—0x005¢c,0x005d,0x005e,0x005f,
0x0060,0x0061,0x0062,0x0063,0x0064,0x0065,0x0066,0x0067 ,0x0068,0x0069,0x006a,0x006b,
—0x006c,0x006d,0x006e,0x006f ,
0x0070,0x0071,0x0072,0x0073,0x0074,0x0075,0x0076,0x0077,0x0078,0x0079,0x007a,0x007b,
—0x007c,0x007d,0x007e,0x007f,
0x0080,0x0081,0x0082,0x0083,0x0084,0x0085,0x0086,0x0087 ,0x0088,0x0089,0x008a,0x008Db,
—0x008c,0x008d,0x008e,0x008f,
0x0090,0x0091,0x0092,0x0093,0x0094,0x0095,0x0096 ,,0x0097,0x0098,0x0099,0x009a,0x009b,
—0x009c,0x009d,0x009¢e,0x0091f ,
slave send data:
0x0000,0x0101,0x0202,0x0303,0x0404,0x0505,0x0606,0x0707 ,0x0808,0x0909, 0x0a0a,0x0b0b,
—0x0c0c,0x0d0d,0x0e0e, 0x0f0f,
0x1010,0x1111,0x1212,0x1313,0x1414,0x1515,0x1616,0x1717,0x1818,0x1919,0x1ala,0x1blb,
—0x1lclc,0x1d1d,0xlele,Ox1f1f,
0x2020,0x2121,0x2222,0x2323,0x2424,0x2525,0%x2626,0x2727 ,0x2828,0x2929, 0x2a2a,0x2b2b,
—0x2c2c,0x2d2d,0x2e2e,0x2f2f,
0x3030,0x3131,0x3232,0x3333,0x3434,0x3535,0x3636,0x3737,0x3838,0x3939, 0x3a3a,0x3b3b,
—0x3c3c,0x3d3d,0x3e3e,0x3f3f,
0x4040,0x4141,0x4242,0x4343,0x4444 ,0x4545,0x4646,0x4747 ,0x4848,0x4949,0x4ada,0x4b4b,
—0x4c4dc,0x4d4d,0x4ede,0x4f41f,
0x5050,0x5151,0x5252,0x5353,0x5454,0x5555,0x5656 ,0x5757 ,0x5858,0x5959, 0x5a5a,0x5b5b,
—0x5cbc,0xbdbd,0x5ebe,0x5f5f,
0x6060,0x6161,0x6262,0x6363,0x6464,0x6565,0x6666,0x6767 ,0x6868,0x6969,0x6ab6a,0x6b6Db,
—0x6¢c6¢c,0x6d6d,0x6eb6e,0x6f6f,
0x7070,0x7171,0x7272,0x7373,0x7474,0x7575,0x7676,0x7777,0x7878,0x7979,0x7a7a,0x7b7b,
—0x7c7c,0x7d7d,0x7e7e,0x7£f7f,
0x8080,0x8181,0x8282,0x8383,0x8484,0x8585,0x8686,0x8787 ,0x8888,0x8989,0x8a8a,0x8b3b,
—0x8c8c,0x8d8d,0x8e8e,0x8f8f,
0x9090,0x9191,0x9292,0x9393,0x9494,0x9595,0x9696 ,0x9797 ,0x9898,0x9999, 0x9a9a , 0x9b9b,
—0x9¢9c,0x9d9d,0x9e9e, 0x9f9f,
4. spi master I 160 4~ 16bit FEIFFT BN R -
master turn to receive mode
receive data:
0x0000,0x0101,0x0202,0x0303,0x0404,0x0505,0x0606 ,0x0707 ,0x0808,0x0909, 0x0ala,0x0b0b,
—0x0c0c,0x0d0d,0x0e0e, 0x0£f0f,
0x1010,0x1111,0x1212,0x1313,0x1414,0x1515,0x1616,0x1717,0x1818,0x1919,0x1ala,0x1blb,
—0x1lclc,0x1d1d,0xlele,Ox1f1f,
0x2020,0x2121,0x2222,0x2323,0x2424,0x2525,0x2626,0x2727,0x2828,0x2929, 0x2a2a,0x2b2b,
—0x2c2c,0x2d2d,0x2e2e,0x2f2f,
(Fit4keE)
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(8L E70)
0x3030,0x3131,0x3232,0x3333,0x3434,0x3535,0x3636,0x3737,0x3838,0x3939,0x3a3a,0x3b3b,
—0x3c3c,0x3d3d,0x3e3e,0x3f3f,
0x4040,0x4141,0x4242,0x4343,0x4444 ,0x4545,0x4646,0x4747 ,0x4848,0x4949,0x4ada,0x4b4b,
—0x4c4c,0x4d4d,0x4ede,0x4f41f,
0x5050,0x5151,0x5252,0x5353,0x5454,0x5555,0x5656 ,0x5757 ,0x5858,0x5959, 0x5ab5a,0x5b5b,
—0x5cbc,0xbd5d,0x5ebe, 0x5£5f,
0x6060,0x6161,0x6262,0x6363,0x6464,0x6565,0x6666,0x6767 ,0x6868,0x6969,0x6a6a,0x6b6b,
—0x6c6¢c,0x6d6d,0x6eb6e,0x6f6f,
0x7070,0x7171,0x7272,0x7373,0x7474,0x7575,0x7676,0x7777,0x7878,0x7979,0x7a7a,0x7b7b,
—0x7c7c,0x7d7d,0x7e7e,0x7£f7£,
0x8080,0x8181,0x8282,0x8383,0x8484,0x8585,0x8686 ,0x8787 ,0x8888,0x8989,0x8a8a,0x8b8b,
—0x8c8c,0x8d8d,0x8e8e,0x8f8f,
0x9090,0x9191,0x9292,0x9393,0x9494,0x9595,0x9696,0x9797 ,0x9898,0x9999, 0x9a9a,0x9b9b,
—0x9¢9c,0x9d9d,0x9e9e, 0x9f9f,

3.3.12 SPI Receive Send Interrupt
1 JhtesEid

ABIFRH R Al (1] SPT HAL Driver SEB{H 7 20 SPT WA ZhfE.

2 ShHEHE f

o WA S M
— PAN107X EVB BB 5 e 45wtk
~ JLink ffEA (TR OIRRRLT)
— USB-TypeC £&PFizk (H TIRARMLA A A H 1H4TH Log)
— MFPRBUR s BB (TS MR RS )
o TR
- ¥ EVB OISR AR
~ ffiJ] USB-TypeC £, ¥t PC USB #fiH5 EVB Jigth USB->UART #f HAH %

— fd AL LR EVBO EAR i P11(MOSI). P03(CS). P04(CLK). P0O5(MISO) 434 A
EVB1 Xt AH[R PAD I

— fd AL LR TLink 7 ELREY -
* SWD_CLK 5|15 EVB JiE#) P00 HEEHAHIE
* SWD_DAT 5|5 EVB JEt i) PO1 HegHH %
* SWD_GND 5|5 EVB Ji£#fty GND HEgHH %

« PC #ff:
— BRI T (UartAssist) s TH (SecureCRT), R 921600 (T4l LT
Log)
3 Gk ATpEsk

5 F& {if B : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\spi_master_int_send_receive\
keil 107x

NDK>\01_SDK\nimble\samples\peripheral\spi_slave_int_receive_send\keil_107x
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M i NDK>\01 SDK\nimble\samples\peripheral\spi master int send receive\keil 107x H 3 T
Keil Project U I TR THIFHFERE EVBO .

MW NDK>\01_SDK\nimble\samples\peripheral\spi_slave_int_receive send\keil 107x H3x | Keil
Project SCAHTIT TARUA T4 bk 2 EVBL .

4 BIR iR W]

1. 4ekes% spi_slave_int_receive_send hex £ EVB1, & &i@ & OFTEIRItA{L Log, spi slave 3
AR, SFERFL 160 4> 16bit £ -

Try to load HW calibration data.. DONE.

- Chip Info
- Chip CP Version
- Chip FT Version
- Chip MAC Address
- Chip UID
- Chip Flash UID
- Chip Flash Size

: Ox1

: 2565

H

: DO000000037D

: 7DO300DDF8375603E8

: 425031563233391700DDF8375603E878
: 512 KB

APP version: 255.255.65535

slave start receive

2. ek spi_master int send receive hex £ EVBO, ;0s i & i@ ad 5 I FT BRI IA4E Log, spi master i
AKFERE, K% 16bit B 0x0000~0x009f, Log FTEI &% W%, K% 5 5 H-3E A spi master
Bz, Log #TH] master turn to receive mode:

Try to load HW calibration data.. DONE.

- Chip Info

- Chip CP Version
- Chip FT Version
- Chip MAC Address
- Chip UID

- Chip Flash UID

- Chip Flash Size

: 0x1

: 265

H

: DO00000000D1

: D10000F5F737560347

: 425031563233391700F5F73756034778
: 512 KB

APP version: 255.255.65535

master send data:

0x0000,0x0001,0x0002,0x0003,0x0004,0x0005,0x0006 ,0x0007 ,0x0008,0x0009,0x000a,0x000b,
—0x000c,0x000d,0x000e, 0x000% ,
0x0010,0x0011,0x0012,0x0013,0x0014,0x0015,0x0016,0x0017,0x0018,0x0019,0x001a,0x001b,
—0x001¢c,0x001d,0x001e,0x001f,
0x0020,0x0021,0x0022,0x0023,0x0024,0x0025,0x0026 ,0x0027 ,0x0028,0x0029,0x002a,0x002b,
—0x002c,0x002d,0x002e,0x002f ,

0x0030,0x0031,0x0032,0x0033,0x0034,0x0035, 0x0036,0x0037,0x0038,0x0039,0x003a,0x003b,
—0x003c,0x003d,0x003e,0x003f,
0x0040,0x0041,0x0042,0x0043,0x0044,0x0045,0x0046,0x0047,0x0048,0x0049,0x004a,0x004b,
—0x004c,0x004d,0x004e,0x004f,
0x0050,0x0051,0x0052,0x0053,0x0054,0x0055,0x0056 ,0x0057 ,0x0058,0x0059,0x005a,0x005b,
—0x005¢c,0x005d,0x005e,0x005f,
0x0060,0x0061,0x0062,0x0063,0x0064,0x0065,0x0066 ,0x0067 ,0x0068,0x0069,0x006a,0x006b,
—0x006c,0x006d,0x006e,0x006f ,
0x0070,0x0071,0x0072,0x0073,0x0074,0x0075,0x0076,0x0077,0x0078,0x0079,0x007a,0x007b,
—0x007¢c,0x007d,0x007e,0x007f,

0x0080,0x0081,0x0082,0x0083,0x0084,0x0085,0x0086 ,0x0087,0x0088,0x0089,0x008a,0x008b,
—0x008c,0x008d,0x008e,0x008f,
0x0090,0x0091,0x0092,0x0093,0x0094,0x0095,0x0096 ,0x0097 ,0x0098,0x0099,0x009a,0x009b,
—0x009¢,0x009d,0x009¢e,0x0091 ,

master turn to receive mode

3. spi slave 2§ 160 4™ 16bit ZfEFHAE W callback pRELHF] B slave receive done! receive 160 data

as interrupt mode,

[F I} spi slave #EA &%, spi slave &3k 16bit Z(f# 0x0000~0x9f9f, % i%

3.3. Hhueskgh il
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S8 AT E A B A A v s

slave receive data:

0x0000,0x0001,0x0002,0x0003,0x0004,0x0005,0x0006 ,0x0007,0x0008,0x0009,0x000a,0x000b,

—0x000c,0x000d,0x000e , 0x000f ,

0x0010,0x0011,0x0012,0x0013,0x0014,0x0015,0x0016,0x0017,0x0018,0x0019,0x001a,0x001b,

—0x001¢,0x001d,0x001e,0x001f,

0x0020,0x0021,0x0022,0x0023,0x0024,0x0025, 0x0026 ,0x0027,0x0028,0x0029,0x002a,0x002b,

—0x002¢c,0x002d,0x002e,0x002f,

0x0030,0x0031,0x0032,0x0033,0x0034,0x0035,0x0036,0x0037,0x0038,0x0039,0x003a,0x003b,

—0x003c,0x003d,0x003e,0x003f,

0x0040,0x0041,0x0042,0x0043,0x0044,0x0045,0x0046,0x0047,0x0048,0x0049,0x004a,0x004b,

—0x004c,0x004d,0x004e,0x0041,

0x0050,0x0051,0x0052,0x0053,0x0054,0x0055,0x0056 ,0x0057 ,0x0058,0x0059,0x005a,0x005b,

—0x005¢c,0x005d,0x005¢e,0x005¢f,

0x0060,0x0061,0x0062,0x0063,0x0064,0x0065,0x0066,0x0067,0x0068,0x0069,0x006a,0x006b,

—0x006¢c,0x006d,0x006e,0x006f,

0x0070,0x0071,0x0072,0x0073,0x0074,0x0075,0x0076,0x0077,0x0078,0x0079,0x007a,0x007Db,

—0x007¢c,0x007d,0x007e,0x0071f,

0x0080,0x0081,0x0082,0x0083,0x0084,0x0085,0x0086 ,0x0087,0x0088,0x0089,0x008a,0x008b,

—0x008c,0x008d,0x008e,0x008f,

0x0090,0x0091,0x0092,0x0093,0x0094,0x0095,0x0096 ,0x0097,0x0098,0x0099,0x009a,0x009b,

—0x009¢,0x009d,0x009e,0x009% ,

slave send data:

0x0000,0x0101,0x0202,0x0303,0x0404,0x0505, 0x0606 ,0x0707 ,0x0808,0x0909,0x0a0a, 0x0b0b,

—0x0c0c,0x0d0d,0x0e0e,0x0£0f,

0x1010,0x1111,0x1212,0x1313,0x1414,0x1515,0x1616,0x1717,0x1818,0x1919,0x1ala,0x1blb,

—0x1lclc,0x1d1d,0xlele,Ox1f1f,

0x2020,0x2121,0x2222,0x2323,0x2424,0x2525,0x2626 ,0x2727,0x2828,0x2929,0x2a2a,0x2b2b,

—0x2c2c,0x2d2d,0x2e2e,0x2f2f,

0x3030,0x3131,0x3232,0x3333,0x3434,0x3535,0x3636,0x3737,0x3838,0x3939,0x3a3a,0x3b3b,

—0x3c3c,0x3d3d,0x3e3e,0x3£3f,

0x4040,0x4141,0x4242,0x4343,0x4444,0x4545,0x4646,0x4747,0x4848,0x4949,0x4ada,0x4b4b,

—0x4c4c,0x4d4d,0x4ede,0x4f41,

0x5050,0x5151,0x5252,0x5353,0x5454,0x5555,0x5656 ,0x5757 ,0x5858,0x5959,0x5aba, 0x5b5b,

—0x5cbc,0xbdbd,0x5ebe,0x5f5f,

0x6060,0x6161,0x6262,0x6363,0x6464 ,0x6565,0x6666,0x6767 ,0x6868,0x6969,0x6a6a,0x6b6b,

—0x6c6c,0x6d6d,0x6e6e,0x6£61,

0x7070,0x7171,0x7272,0x7373,0x7474,0x7575,0x7676,0x7777,0x7878,0x7979,0x7a7a,0x7b7b,

—0x7c7c,0x7d7d,0x7e7e,0x7£f7£,

0x8080,0x8181,0x8282,0x8383,0x8484,0x8585,0x8686 ,0x8787,0x8888,0x8989,0x8a8a,0x8b8b,

—0x8c8c,0x8d8d,0x8e8e,0x8f8f,

0x9090,0x9191,0x9292,0x9393,0x9494,0x9595,0x9696 ,0x9797 ,0x9898,0x9999, 0x9a9a, 0x9b9b,

—0x9¢c9c¢,0x9d9d, 0x9e9e, 0x9£f9f,

4. spi master g 160 4~ 16bit 4, FEH W callback R +] E) master receive done! receive 160
data as interrupt mode, [&]BH]EI ISR |
master receive done! receive 160 data as interrupt mode
receive data:
0x0000,0x0101,0x0202,0x0303,0x0404,0x0505,0x0606,0x0707 ,0x0808,0x0909, 0x0ala, 0x0b0b,
—0x0c0c,0x0d0d,0x0e0e,0x0£0f,
0x1010,0x1111,0x1212,0x1313,0x1414,0x1515,0x1616,0x1717,0x1818,0x1919,0x1ala,0x1blb,
—0x1lclc,0x1d1d,0xlele,Ox1f1f,
0x2020,0x2121,0x2222,0x2323,0x2424,0x2525,0x2626,0x2727,0x2828,0x2929,0x2a2a,0x2b2b,
—0x2c2c,0x2d2d,0x2e2e,0x2f2f,
0x3030,0x3131,0x3232,0x3333,0x3434,0x3535,0x3636,0x3737,0x3838,0x3939, 0x3a3a,0x3b3b,
—0x3c3c,0x3d3d,0x3e3e,0x3£f3f,
0x4040,0x4141,0x4242,0x4343,0x4444 ,0x4545,0x4646,0x4747 ,0x4848,0x4949,0x4a4a,0x4bdb,
—0x4c4c,0x4d4d,0x4ede,0x4f41,
0x5050,0x5151,0x5252,0x5353,0x5454,0x5555,0x5656,0x5757 ,0x5858,0x5959,0x5a5a,0x5b5b,
—0xb5cbc,0xbdbd,0x5ebe,0x5f5f,
(Foiakss)
162 Chapter 3. /P



PAN107x/PAN101x NDK JF%&£Z4 6 H T, KA 0.6.99

0x6060,0x6161,0x6262,0x6363,0x6464,0x6565,0x6666,0x6767 ,0x6868,0x6969,0x6a6a,0x6b6b,
—0x6c6¢c,0x6d6d,0x6e6e,0x6f61f,
0x7070,0x7171,0x7272,0x7373,0x7474,0x7575,0x7676,0x7777,0x7878,0x7979,0x7a7a,0x7b7b,
—0x7c7c,0x7d7d,0x7e7e,0x7£f7£,
0x8080,0x8181,0x8282,0x8383,0x8484,0x8585,0x8686,0x8787,0x8888,0x8989,0x8a8a,0x8b8b,
—0x8c8c,0x8d8d,0x8e8e,0x8f8f,
0x9090,0x9191,0x9292,0x9393,0x9494,0x9595,0x9696 ,0x9797 ,0x9898,0x9999, 0x9a9%a,0x9b9b,
—0x9¢c9c,0x9d9d, 0x9e9e, 0x9£f9f ,

3.3.13 SPI Receive Send Polling
1 Jyiiehtid

ABIFEH R AT (1] SPT HAL Driver SEB{#E#)J7 20 SPT WA ThfE.

2 Bk

o FEOFSA S LM
— PAN107X EVB B0oHa 5 e 45 wi bk
— JLink fE# (H TR GIRERT)
— USB-TypeC ZWisk (FIFIARMEHLANES H 04T E Log)
— FERLREGR SR IEE O TR E R4S )
o TR
~ ¥ EVB BO M IEE R -
~ f#i/f]l USB-TypeC £, ¥ PC USB 15 EVB JE# USB->UART 4 [ 4%

— AR EVBO EMR B P11(MOSI). P03(CS). P04(CLK). P05(MISO) 4354 A
EVB1 XAl PAD |

— AR LR JLink 7 FLARAY -
* SWD_CLK 3|5 EVB JEHH P00 HEEHAHE
+ SWD_DAT 5|15 EVB JEti PO1 HEEHHH %
* SWD_GND 5|5 EVB Ktk GND HEEF4H %

« PC #ff}
— BRI F (UVartAssist) s TH (SecureCRT), JFF# 921600 (T4l LT
Log)
3 GuERIRE R

5 F& v/ & : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\spi_master_poll_send_receive\
keil 107x

NDK>\01_SDK\nimble\samples\peripheral\spi_slave_poll_receive_send\keil_107x

MWy NDK>\01_SDK)\nimble\samples\peripheral\spi master_poll send receive\keil 107x H x|
Keil Project ST I TAEFA 74015 sk 2 EVBO #z.

iy NDK>\01_SDK\nimble\samples\peripheral\spi_slave_ poll_receive_send\keil__107x H 3 Keil
Project SCAFTIF TREH T Bk 2 EVBI #it.
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4 BiIRLE R B

. JEkEsk spi_slave_poll_receive_send hex £ EVB1, ith &l & OFTEIRIIE4L Log, spi slave gt

AR, S5 Fpdi 160 4> 16bit il

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version : 4

- Chip MAC Address : D0000000037D

- Chip UID : 7DO300DDF8375603E8

- Chip Flash UID : 425031563233391700DDF8375603E878
- Chip Flash Size : 512 KB

APP version: 255.255.65535
slave start receive

ek spi__master poll_send_receive hex & EVBO0, it £t s 04T EI#) 1540 Log, spi master
AR IR, K% 16bit £ 0x0000~0x009f, Log T E A3k W% , %k 52 )5 Log #TE) master
send done! Ff-HEA spi master AR :

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 265

- Chip FT Version H

- Chip MAC Address : D000000000D1

- Chip UID : D1000OF5F737560347

- Chip Flash UID : 425031563233391700F5F73756034778
- Chip Flash Size : 512 KB

APP version: 255.255.65535

master send data:
0x0000,0x0001,0x0002,0x0003,0x0004,0x0005,0x0006,0x0007,0x0008,0x0009,0x000a,0x000b,
—0x000c,0x000d,0x000e,0x000f,
0x0010,0x0011,0x0012,0x0013,0x0014,0x0015,0x0016,0x0017,0x0018,0x0019,0x001a,0x001b,
—0x001c,0x001d,0x001e,0x001f,

0x0020,0x0021,0x0022,0x0023,0x0024,0x0025,0x0026 ,0x0027,0x0028,0x0029,0x002a,0x002b,
—0x002c,0x002d,0x002e,0x002f,
0x0030,0x0031,0x0032,0x0033,0x0034,0x0035,0x0036,0x0037,0x0038,0x0039,0x003a,0x003b,
—0x003c,0x003d,0x003e,0x003f,
0x0040,0x0041,0x0042,0x0043,0x0044,0x0045,0x0046,0x0047,0x0048,0x0049,0x004a,0x004b,
—0x004c,0x004d,0x004e,0x004f,
0x0050,0x0051,0x0052,0x0053,0x0054,0x0055,0x0056,0x0057,0x0058,0x0059,0x005a,0x005b,
—0x005¢c,0x005d,0x005e,0x005f,
0x0060,0x0061,0x0062,0x0063,0x0064,0x0065,0x0066,0x0067 ,0x0068,0x0069,0x006a,0x006b,
—0x006c,0x006d,0x006e,0x006f,
0x0070,0x0071,0x0072,0x0073,0x0074,0x0075,0x0076,0x0077,0x0078,0x0079,0x007a,0x007b,
—0x007c,0x007d,0x007e,0x007f,
0x0080,0x0081,0x0082,0x0083,0x0084,0x0085,0x0086,0x0087,0x0088,0x0089,0x008a,0x008b,
—0x008c,0x008d,0x008e,0x008f,

0x0090,0x0091,0x0092,0x0093,0x0094,0x0095,0x0096 ,0x0097,0x0098,0x0099,0x009a,0x009b,
—0x009c,0x009d,0x009e,0x009f,

master send done!

master turn to receive mode

spi slave $2Il{ 160 4> 16bit FHaIH4T B E R, [FI spi slave gk AR IERIA, spi slave %1k
16bit % 0x0000~0x9£9f F4T I % 325 (1 HdE -

slave receive data:

0x0000,0x0001,0x0002,0x0003,0x0004,0x0005,0x0006,0x0007 ,0x0008,0x0009,0x000a,0x000b,
—0x000c,0x000d,0x000e,0x000f,
0x0010,0x0011,0x0012,0x0013,0x0014,0x0015,0x0016,0x0017,0x0018,0x0019,0x001a,0x001b,
—0x001c,0x001d,0x001e,0x001f, (F ks
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(Z: ET)

0x0020,0x0021,0x0022,0x0023,0x0024,0x0025, 0x0026 ,0x0027,0x0028,0x0029,0x002a,0x002b,

—0x002c,0x002d,0x002e,0x002f,

0x0030,0x0031,0x0032,0x0033,0x0034,0x0035,0x0036,0x0037,0x0038,0x0039,0x003a,0x003b,

—0x003¢c,0x003d,0x003e,0x003f,

0x0040,0x0041,0x0042,0x0043,0x0044,0x0045,0x0046 ,0x0047,0x0048,0x0049,0x004a,0x004b,

—0x004c,0x004d,0x004e,0x0041,

0x0050,0x0051,0x0052,0x0053,0x0054,0x0055,0x0056 ,0x0057 ,0x0058,0x0059,0x005a,0x005b,

—0x005¢c,0x005d,0x005¢e,0x005¢f,

0x0060,0x0061,0x0062,0x0063,0x0064,0x0065,0x0066 ,0x0067,0x0068,0x0069,0x006a,0x006b,

—0x006¢,0x006d,0x006e ,0x006f,

0x0070,0x0071,0x0072,0x0073,0x0074,0x0075,0x0076 ,0x0077,0x0078,0x0079,0x007a,0x007b,

—0x007¢c,0x007d,0x007e,0x0071f,

0x0080,0x0081,0x0082,0x0083,0x0084,0x0085,0x0086 ,0x0087,0x0088,0x0089,0x008a,0x008b,

—0x008c,0x008d,0x008e,0x008f,

0x0090,0x0091,0x0092,0x0093,0x0094,0x0095,0x0096 ,0x0097,0x0098,0x0099,0x009a,0x009b,

—0x009¢c,0x009d,0x009e,0x009f,

slave send data:

0x0000,0x0101,0x0202,0x0303,0x0404,0x0505, 0x0606 ,0x0707 ,0x0808,0x0909, 0x0a0a, 0x0bOb,

—0x0c0c,0x0d0d, 0x0ele, 0x0£0f,

0x1010,0x1111,0x1212,0x1313,0x1414,0x1515,0x1616,0x1717,0x1818,0x1919,0x1ala,0x1blb,

—0x1clc,0x1d1d,0xlele,Ox1f1f,

0x2020,0x2121,0x2222,0x2323,0x2424,0x2525,0x2626 ,0x2727,0x2828,0x2929, 0x2a2a,0x2b2b,

—0x2c2c,0x2d2d,0x2e2e,0x2f2f,

0x3030,0x3131,0x3232,0x3333,0x3434,0x3535,0x3636,0x3737,0x3838,0x3939,0x3a3a,0x3b3b,

—0x3c3c,0x3d3d,0x3e3e,0x3£3f,

0x4040,0x4141,0x4242,0x4343,0x4444,0x4545,0x4646,0x4747,0x4848,0x4949,0x4ada,0x4b4b,

—0x4c4dc,0x4d4d,0x4ede,0x4f41f,

0x5050,0x5151,0x5252,0x5353,0x5454,0x5555,0x5656,0x5757 ,0x5858,0x5959,0x5ab5a,0x5b5b,

—0x5cbc,0xbdbd,0x5ebe,0x5£f5f,

0x6060,0x6161,0x6262,0x6363,0x6464 ,0x6565,0x6666,0x6767 ,0x6868,0x6969,0x6a6a,0x6b6b,

—0x6c6c,0x6d6d,0x6ebe,0x6£61,

0x7070,0x7171,0x7272,0x7373,0x7474,0x7575,0x7676,0x7777,0x7878,0x7979,0x7a7a,0x7b7b,

—0x7c7c,0x7d7d,0x7e7e,0x7£f7£,

0x8080,0x8181,0x8282,0x8383,0x8484,0x8585,0x8686 ,0x8787,0x8888,0x8989,0x8a8a,0x8b8b,

—0x8c8c,0x8d8d,0x8e8e,0x8£8f,

0x9090,0x9191,0x9292,0x9393,0x9494,0x9595, 0x9696,0x9797 ,0x9898,0x9999, 0x9a9a, 0x9b9b,

—0x9c9c,0x9d9d, 0x9e9e, 0x9£ 91,

master turn to receive mode
receive data:

. spi master FEIX 160 > 16bit FdE 37T BRI B -

0x0000,0x0101,0x0202,0x0303,0x0404,0x0505,0x0606 ,0x0707 ,0x0808,0x0909, 0x0a0a, 0xOb0Ob,

—0x0c0c,0x0d0d,0x0e0e, 0x0£0f,

0x1010,0x1111,0x1212,0x1313,0x1414,0x1515,0x1616,0x1717,0x1818,0x1919,0x1ala,0x1blb,

—0x1clc,0x1d1d,0xlele,Ox1f1f,

0x2020,0x2121,0x2222,0x2323,0x2424,0x2525,0x2626 ,0x2727,0x2828,0x2929,0x2a2a,0x2b2b,

—0x2c2c,0x2d2d,0x2e2e,0x2f2f,

0x3030,0x3131,0x3232,0x3333,0x3434,0x3535,0x3636,0x3737,0x3838,0x3939, 0x3a3a,0x3b3b,

—0x3c3c,0x3d3d,0x3e3e,0x3f3f,

0x4040,0x4141,0x4242,0x4343,0x4444,0x4545,0x4646,0x4747 ,0x4848,0x4949, 0x4ada,0x4b4b,

—0x4c4dc,0x4d4d,0x4ede,0x4f41,

0x5050,0x5151,0x5252,0x5353,0x5454,0x5555,0x5656 ,0x5757 ,0x5858,0x5959,0x5aba, 0x5b5b,

—0x5cbc,0x5d5d,0x5ebe, 0x5£5¢F,

0x6060,0x6161,0x6262,0x6363,0x6464,0x6565,0x6666,0x6767 ,0x6868,0x6969,0x6a6a,0x6b6b,

—0x6c6¢c,0x6d6d,0x6eb6e,0x6f6f,

0x7070,0x7171,0x7272,0x7373,0x7474,0x7575,0x7676,0x7777,0x7878,0x7979,0x7a7a,0x7b7b,

—0x7c7c,0x7d7d,0x7e7e,0x7£f7£,

0x8080,0x8181,0x8282,0x8383,0x8484,0x8585,0x8686 ,0x8787,0x8888,0x8989,0x8a8a,0x8b8b,

—0x8c8c,0x8d8d,0x8e8e,0x8£8f,

(FTT4ksE)
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(8L E70)
0x9090,0x9191,0x9292,0x9393,0x9494,0x9595,0x9696,0x9797 ,0x9898,0x9999, 0x9a9a,0x9b9b,
—0x9¢c9c,0x9d9d,0x9e9e,0x9f91f,

3.3.14 TIMER BASIC
1 Yyheftid

AP S WA TIMER HAL Driver SCHH timer f)E R ZhAE,

2 Bk

o MRS LM
— PAN107 EVB B0 -5 RS —
— JLink A (HTHROIRRFLT)
USB-TypeC £&—4¢ (T IEHEHRIZ A DT H Log)
AR BOBRRIEEC (T IR 5% )
o EfRHE:
~ Ff EVB OIS SR
— i} USB-TypeC £k, ¥ PC USB #1115 EVB JiK#H USB->UART i [ AH%E
— [EAALF LR EVB I B TX 51 #2408 P16, RX 5] 2.0 P17
— AL R TLink i LAY -
* SWD_CLK 5|15 EVB JEtr) P00 HEFFHHE
* SWD_DAT 5[5 EVB JEM PO1 HE4HHH %
* SWD_GND 5|5 EVB gty GND HEgHHH %
o PC #f4
— B OV (Panchip Serial Assistant ), 4% 921600 (TR I4TED Log)

3 GuiEMIRE s

BIFE( B : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\timer_basic\keil_107x
Xiti Keil Project SCAHTIF TARIEA TS 185 «

4 GRS 7 5]

L esse UG, R 2 & DTG Log:

Try to load HW calibration data.. DONE.

- Chip Info g (@il

- Chip CP Version : 265

- Chip FT Version H

- Chip MAC Address : D0000000059D

- Chip UID : 9DO500C2F737560338

- Chip Flash UID : 425031563233391700C2F73756033878
- Chip Flash Size : 512 KB

app started
APP version: 129.96.18288
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2. timer0 TARIRZET 1s FTEI—IK, timerl &fE 5s 3&H timer0 FF 5 Fl & :

[18:43:17.053] Y « tmr0 cntO 1
[18:43:18.053] Y& + tmr0O cnt0 2
[18:43:19.053] Y& « tmr0 cntO 3
[18:43:20.053] Y& « tmr0 cntO 4

[18:43:21.053] ¥ + tmr0 cnt0 5
tmr0 stop

[18:43:26.053] Y& + tmr0 start
[18:43:27.053] Y& + tmr0 cntO 6
[18:43:28.053] Y « tmr0 cntO 7
[18:43:29.054] Y& + tmrO cntO 8
[18:43:30.053] Y& + tmr0 cntO 9

[18:43:31.053] Y& ¢ tmr0 cntO 10
tmr0 stop

3.3.15 TIMER CAPTURE
1 etk

ARG R WA TIMER HAL Driver S2ELH timer ()7 BHIKIRE, SMEBHIA PWM JJE, timer
AT PAfHAR PWM (e PRI - I [R]

2 ShHEHE f

o WA S LM
— PAN107 EVB BbH -5k s —ik
~ JLink fFEA (A THROIRRRT)
— USB-TypeC Z&—4 (TR AL FNAF H H4TE Log)
— MFPRBUR s BRSO TS MR AT )
o fEfFERER:
~ Ff EVB .0 IE B sk
~ fiif] USB-TypeC £, ¥f PC USB #il15 EVB Jiit USB->UART #f [141%
— AL LRE EVB e B TX 51 #2408 P16, RX 5] 2040 P17
— ERALA LR EVB MR i P15 $: % P22
— (EAALFZA JLink ( ELAHY
* SWD_CLK 5|5 EVB JE# P00 HE4HHH %
* SWD_DAT 5|15 EVB Jigtr) P01 HEEHHHE
* SWD_GND 5|55 EVB i) GND HEFFHH 2
o PC #ff:
— B 0EE BT (Panchip Serial Assistant ), 4% 921600 (- T40kE: OFTED Log)
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3 GuiEMIRE R

BIFE7E : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\timer_basic\keil_107x
Xt Keil Project ST TR THIFEHER .

4 GRS 5

Lo BsRse G, B il B D ATEIRI R 1L Log:

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 255

- Chip FT Version H

- Chip MAC Address : D0000000059D

- Chip UID : 9DO500C2F737560338

- Chip Flash UID : 425031563233391700C2F73756033878
- Chip Flash Size : 512 KB

app started
APP version: 129.96.18288

2. P22 frih PWM B8, RIS 20hz, (523 30%, AU AR s

HAL_PWM_PinConfiguration(P2, 2, PWM_CHO);

PWM_InitOpt pwm_init_obj = {
.frequency = 20,
.dutyCycle = 30,
.operateType = OPERATION_EDGE_ALIGNED,
.lowPowerEn = DISABLE,

I8

3. timer0 fHFREN A% P~ i R Ty FLF- IR TR T B A0 R i/ -

low level 34761us
high level 14998us
low level 34999us
high level 14998us
low level 34999us
high level 14998us
low level 34999us
high level 14998us
low level 34999us
high level 14998us
low level 34999us
high level 14998us
low level 34999us
high level 14998us

o IR TE] 2 34999us, RPN E] /2 14998us, XAMHI PWM i th A O EEA— ¢
3.3.16 UART DMA

1 Yyheftik

ABIREG R AT ] UART HAL Driver 528 DMA J7:#) UART Wk UiE.

2 SRYE A
. TBPR A SR
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— PAN107 EVB BOH 5 ks —i
— JLink fFE#A (TP OIRRFLT)
R AR — 2
USB-TypeC Z&—4 (J TR BEHFNAF H: H4TE Log)
— MFREUR s BRSO TS MR AT )
L
- ¥ EVB .0 HddE R R
— {fiJf] USB-TypeC £k, ¥ PC USB 415 EVB gt USB->UART 47 [14H3%
— AL LR EVB e B TX 51 #2408k P16, RX 5] 2 .00 P17
— AR LR R T B TX 5 2Rk B P24, RX 5[ 2Rk EiY P10
— fii RPN JLink {7 ELRSH :
* SWD_CLK 5|5 EVB JE# P00 HF4HHH %
* SWD_DAT 5|15 EVB Jigtur) P01 HEEHHHE
* SWD_GND 5|55 EVB i) GND HEFFHH 2

« PC Hff:

— B HR B F (Panchip Serial Assistant ), H 14T H] Log J45% 921600, 5 E(E AR
115200,

3 G FIE

BIRE 7 : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\uart_dma\keil 107x
ity Keil Project SUIFFTIT TAREIA T4 FbE % o

4 BRI

Logeskse UG, B Sl | DT EIRIG 1L Log:

Try to load HW calibration data.. DONE.

- Chip Info ¢ 0x1

- Chip CP Version ¢ 255

- Chip FT Version HR

- Chip MAC Address : D0000000059D

- Chip UID : 9DO500C2F737560338

- Chip Flash UID : 425031563233391700C2F73756033878
- Chip Flash Size : 512 KB

app started

APP version: 129.96.18288
Recv BlockSize 128,Dma ChO
Send BlockSize 128,Dma Chil
rx done

tx complete

rx done

tx complete

rx done

tx complete

- TR S —AE 0T (Panchip Serial Assistant ):

TREFIIL R dma FAIA/NE 32 737, HEILE] 32 FA7HY, dma A Sk,
e send IR, WEE receive RISUCHEAITE L, AR BB
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£ . . .
vwr Panchip Serial Assistant V0. 0.011 - O x
Serial port Settings Receive data
Communication port:coM36 #usl » | || [[2024-07-29 17:58:11.137] SEND ASCII
) awertyui opASDFGHJEASDFGHJEL ZXCVE
soud vote: I -] || 1200470720 17:58:11. 154] RECY AscTI
Check digit:]one ~] || |awertyui opASDFGHIRASDFGHKLZXCVE
[2024-07-29 17:58:12. 449] SEND ASCII
Data bits:|s z I qwertyui opASDFGHJKASDFGHTELZXCVE
swopbtsi <] [2024-07-29 17:58:12. 465] RECV ASCII
eprertyui epASIFGHJEASDFGHJEL ZXCVE
Close |
Receiving set
& ASCI " HEX

[+ Display in log mode

[+ Line wrap
Log Size(kB):[1024 [
Clear receive

Send set
@ ASCO " HEX

Send data
qwertyuiopASDFGHIKASDFGHIKLZXCVE

Clear send Send

[ Display definition command

2. Ready L.~

1 receive XIS R] A B Ak it ie —RAY , 8 SIS A e s B AN B i & 45 _E AL

3.3.17 UART FIFO
1 Dhieteid

ABIFEE R A ] UART HAL Driver SEBiH 7 i) UART W& DhE.

2 A

o PRGN
— PAN107 EVB 085 ks —i
— JLink fFE# (HTHROIRRFLT)
- Ot
— USB-TypeC &—% (M TIEABLH R A & F4TE] Log)
— AEIPLEOR LIRS (O TR RE A )
o TP
- ¥ EVB U AAEE R
— ffiff] USB-TypeC £, ¥ PC USB #fi 05 EVB JE# USB->UART 1 1 AH3%
— fERALALRE EVB A B TX 5] 8 2% .04k P16, RX 5] 2 .04 P17
— A RIBLR R OB B TX 51 2R _ B P24, RX 5] 2R -8 P10
— AL LRRE JLink 7 AR -
* SWD_CLK 5|5 EVB JE# P00 HE4HHH %
* SWD_DAT 5|5 EVB Jigtriy PO1 HEEHAHIE
* SWD_GND 5|5 EVB gtk GND HEEHHHZ
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o PC #f4:
— B HR B F (Panchip Serial Assistant ), H 14T H) Log P43 921600, 5 I AE AR
115200,
3 G RTpEsk

BIFEIE : <PAN10XX-NDK>\01_SDK\nimble\samples\peripheral\uart_fifo\keil_107x
Xt Keil Project SCIHTH LA T4 IR .
4 GRS  5W]

L BSRSEIUE , B 2l B TR 4R L Log:

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version H

- Chip MAC Address : D0000000059D

- Chip UID : 9DO500C2F737560338

- Chip Flash UID : 425031563233391700C2F73756033878
- Chip Flash Size : 512 KB

app started
APP version: 129.96.18288
tx complete

2. ¥R Ah—AE 0B F (Panchip Serial Assistant ):
1E send XA IR, WL receive DISUCEURITEIL, AR E FR

tue Panchip Serial Assistant VO0.0.011 - O x
Serial port Settings Receive data
Communication port:|{|_‘3rv35 =,,~:.e;| [2024-07-29 16:32:11.967] SEND ASCII
Baud rate: - - 1.23456??9?000. - . .
[2024~07-29 18:32:11,974] RECV ASCII
Check ﬂlgﬂ.:,m 123 30¢

[2024-07-29 16:32:14.171] SEND ASCII

Data bits:| ~1 || hz34567850000
swopbitsf; <] [2024-07-28 16:32:14.178] RECY ASCII
1234587890000

Close |

Receiving sat
(@ ASCH ( HEX

[v Display in log mode

[+ Line wrap
Log Size(kB):[1024 [
Clear receive

Send set
@ ASCH (" HEX

Send data

[~ Display definition command

1234567890000

Clear send Sand

taius. Ready !__

1 receive DIF AT AR BRI AR 50 @ —FERY, S8 R 1R AR IR B A sl ke EiALs
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3.4 WERDVBIRE
3.4.1 Firmware Encryption
1 yfigteid

AGIRE W il B . R R ALE PR Flash B ARA Tk .

WY AYRETREME| PanLink g7=pask TH, RHIEFEAAGRE, AN PanLink FAHLTH
IRASAET v0.0.005,

el ARYREFEGE A PanLink T HESSES - eFuse BFFEHIE, eFuse B4R 2 R —Hihk X
AR IK, JoEEIAIR, R ARSI R RE s ThRe i, 0k LRI St e R e, JeikiE
IR B T i W Sl !

2 IBiER

o GRS LM
— PAN107X EVB B0 5k —
— JLink {5E# (H B GIFEH SR )

- PanLi)nk wrohesk TR (HFReskE A mEE S 20 R eFuse, PARGERGIFEMBERTE 20 R
Flash

— USB-TypeC &—% (JI TRt AR H4TH Log)
— MFPLRBREBEA IR O T A NI )
o MEfRHER:
— Ff EVB .U AR b
~ ffif§ USB-TypeC £k, ¥ PC USB #fY5 EVB itk USB->UART i O AH#E
— [EHALIRECRF EVB MR B TX SR EZ O P16, RX 5RO P17
~ AT LR PanLink ¢ Jlink {7 HAFERE 200 A

« PC #ft:
~ BOEIABT (UartAssist) 8(Za5 TH (SecureCRT), 4¢3 921600 (FH THal s O4TED
Log)

— PanLink F{VHLTHE

3 Sk R
FIFE{LH : <PAN10XX-NDK>\01_SDK\nimble\samples\security\fw_encryption\keil_107x

Wit Keil Project SCHHTH TR, 4aididi)G, i Keil - Flash Download #i¢4H, WA S e shHen
BRI SR

H: ABIRE G PSR £ ] nimble\scripts\encrypt_tool.py MIAs, JBMIASH i T4
4 Crypto W, PR ESERILAE M, BWTTRES iRt . Windows N 224 LR 7
R

1. HEEAE CMD 47+ 4T pip install pycryptodome %% Crypto JE

2. EHgIEGIRE, KR d gt
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3. HANTCYEIEH Gii%, Wi vEA python %24 H 555 =J7 - H 5% <python-folder>/Lib/
site-packages, HrAMHFFEHAHN Crypto TH, HHIAHETFEE C KR
5, GURARE, WFEHFHSCA RS

4. PR SRR BIRE R ]
4 BIR iR W]

L diiad Keil $PEASCRR PR BT )5, ATAR RS A id 6 LHTEIR Log:

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000001012

- Chip UID : 250001465454455354

- Chip Flash UID : 4250315A3538380B005B474356033C78
- Chip Flash Size : 512 KB

Hello World!

Secret calcucation result: 0x4604b510
2. Wi JLink S5 RRERE, RJGHF PanLink jEH 28 (ARERZRE R EVB JIRIRICE), 4T
JF PanLink FAGHLTH., fERE I E BRECE”, I RINERBA LI A S
L ABIRRAE B 25 e & A5 B0 F (Images\encrypt_info_enc.bin)
2. ARBIFRAE A MEE Y (Inages\ndk_app.bin B Images\ndk_app.hex)
HARHRAE L % 2% PanLink 7L T H S0k,

3. mily CREC M, RIRREA TRERIMERCE AR (ERMEMERETT X B AP EIRETT .
W Flash DIRECE . IERHIAE) R SCIE PR [RINBEREDE A eFuse

4. eFuse b G, A0, FLABRZINIA W PAIEFHATHIRER , Beif BT Hardfault

Try to load HW calibration data.. DONE.

- Chip Info ¢ Ox1

- Chip CP Version : 265

- Chip FT Version : 6

- Chip MAC Address : E11000001012

- Chip UID : 250001465454455354

- Chip Flash UID : 4250315A3538380B005B474356033C78
- Chip Flash Size : 512 KB

Hello World!

In Hard Fault Handler

r0 = 0x20001cf0
rl = 0x40003000
r2 = 0x1

r3 = 0x1941

ri2 = 0x0

1r = 0x1947

pc = 0x10a

psr = 0x61000000

B2 S B EATT S TN e, YRR FFAATE] eFuse FHFCELRY Flash fi X
G, NSRRI RERIZ T, It hT Flash g2 ey, HILE
AR R S B 2 A
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i panitxx download tool V0.0.003 o O %
M mE &S &R

THAREE
|axxTERE v BERE

THEERS
b [PANTOxx Projecl:] ~
v @ TEESES (CRC 0x001F7777)
i EEER
[ 725 [t 0x000000 - Flv 0x004000] DAPDK\pan1070-ndk-v0.5.0...
v M NEEEES
I
BRENFT
*+ AES =I5 sencncssssssnnee
0O EfmmEs
*+ SWD B =S
O msTFsEtnsEss
O FEmhsiss
O =p=Eamms s
{0 DFEEmE v
O 7# e O FH=mE M THMEES
FAN-LINE 2] Tt B AREEH
REHS [0 v | WERE || EEAhE  FeEgTE | Emowc |

mepg 100 | mumw| || BaEE || mgsm |

PAN-LINK 34§ 1l Ij (v-2.0005.1070.1010) = £ =2 &5 [ 165 ma]

e

Pl 41: PanLink 28 AN EL (R S SCPRIAR N [ 7 52 1
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¥ pan1lex download tool V0.0.005

i wA EE ER
THOEER

|aExTERE

THIEFER
v @ [PAN10xx Project]
v [ TEHIEEES (CRC: 0x001EFFDB)
e EERE
0 725 [t 0000000 - oy 0x004000] DAPDK\pan1070-ndk-v0.6.0...
v n=ESEES
mnEF=
BT

*+

v | BERE |

*4+ AES Z=iF: eoessssssssssene
O EfarE:s
*+ SWD EH=ER:
O zmErscnsEcsrs
O FERThERR
O =rEssmTe T
4 SFEEEs

O & e [ T#i=748 M THERR

PACLINE (2Hl MR B IUAmSIH
mE%HS [0 v|| WIS BENNE  TWMESTE | SR mc
EagAf 0 ] muEe| || mgRE || =gsm

PAN-LINK £ 4% 1 Y] (V:2.0005.1070.1010) £ 5 S5 [ 1.65 ma]

1. ﬁ#ﬁzﬂ(!"l;iilﬁﬁ
! Nz
2. FHETE .
= B & [PAHl[Ixx Project]
© o= b E PANIOT2/PANIOLx 256K
= BT#EBE R
3. FHATHEFRCH
= THERMEEENE
©——=> 4ES EiH: S0 0000000000 ®
C = SWD fRER 00008 e
= MEREE.
=y MEFE HE
o= PREAFE: F
o= R RIPER TER
= BEBTHEMELE: FEE
co——=> ERINY (0.002s)
= BT HAEERE!
Co=r MRS R T EELAD!
co=» REIHY (1. 208=)
4. THEHEFASH
- =x £F [Hit: ozxoooooo - 7o
s o——=> FRIDY (1. 7A9a)
co=» EEIRY (1. 7R8s)
5. MEHRINERGSSERSH
co=x REIRY (1. T9d=)
6. THHLHLHRY

Tt (1. 796s)

000400

el 42: PanLink Bgs il HC ELAR SSCPEHIR N [ B2

3.4, WP BRE
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5. HERRCE Panlink, MRFRATI AL M REE”, JFHAE “FRRFIE” F, FHERTHN
Image 4 Images\ndk_app_enc.bin I Images\ndk_app_enc.hex ({4}, #RJ5 iy “TNik” #Hl,
e fEH) Image HEs 20t

¥ pan10xx download tool V0.0.005 _ 0 )
i WA EE EEh
Torams L BN THRE -
BEXTHER v | REmRE M t0s)
- 2. Jﬁ“Tiﬁ
T T B ] =E=F [Pﬂll]xx Project]
~ (@ [PAN10xx Project] . =» dh B PANIOTx/PANIOLxz 266K
v [ TEHEFES (CRC: 0x001EFFDB) = BTHEGR .
a EEER 3. WHTEHERFASR

BT HEEERBRD!

p
[l 25 [t 0x000000 - Fh: 0x004000] DAPDK\pan1070-ndk-v0.6.0... AR S E T EES R
p

» O nmEEEEs B! (1. 164s)
. s 4 THERFITH
O Femhsss C=r BR[M4E Lﬁxuuuuuu - #:: 0x00D400
O =r=sEaie T S o——=> BRI fL.725s)
£ OTFEsEE co=x FEIY (1.7438)
5. TMHIASHERER
co=x BRIhY (1L T463)

O T# we O TH=748 M TEmMERER
PAN-LINK £l TR Ei= U AEEIEH
MEwS 0 ~ || HERIRE IHEEE FHAEAETE | REL MAc

maasio | mmme] 00 || B4EE || mgem

PAN-LINK %42 1 1) (V:2.0005.1070.1010) & % 5253 [ 1.65 ma]

& 43: PanLink %53% 02 [l {24
6. FRREALE R, B DAE B AR 7 SU0] DUIE AT

Try to load HW calibration data.. DONE.

- Chip Info : Ox1

- Chip CP Version : 255

- Chip FT Version : 6

- Chip MAC Address : E11000001012

- Chip UID : 250001465454455354

- Chip Flash UID : 4250315A3538380B005B474356033C78
- Chip Flash Size : 512 KB

Hello World!

Secret calcucation result: 0x4604b510

5 kAW

5.1 TRHACYS AT S HAR S TR (A er), FiE g T sh:
1. 8T Memory Config fil # (configuration\image_map_config.h):

2. BT TAERY S HUM BT (project . sct):
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Project L~ | _] mainc | ] image map_config.n ﬁ

% Project: fu_encryption 4 [ *.SPDX-License-Identifier: -Apache-2.6
4 FW Encryption 5 | %y
-1 cMsis i
-0 Device 7 H#ifndef IMAGE_MAP_CONFIG_H
-0 Peripheral 8 | #define IMAGE_MAP_CONFIG_ H
#-Ld FreeRTOS/Kernel 9
500 FreeRTOS/Port 1@ #dE'F::Lne -CONFIG_BARE_IMAGE - - - - —s—1
. 11 | #define CONFIG_OTA_IN_BOOTLOADER — ——@
F-Ed Misc 12
13
14
app_version.c 15 o
=& config 16
! | pan_host_config.h 17
iE| app_config_spark.h 18
. ) 19
A image_map_config.h B
21

22
23
24 -
25 | #define SIZE_ 512K - — —— —— —— ——@xJ/F000
26 | #define SIZE_IM}) — —» —— —— —— ——BxFFege

27 | #define SIZE_BOOTLOADER - - - - - - » —>BxACB0
28 | #define SIZE_FIXED_APP_IMAGE - -~ - Bx37@ee
29 | #define SIZE_FIXED_USER_FLASH — —— ——8x7000
30

21

Kl 44: Memory Config File

o | e mcvan ) e (o -

2

3 ; *** Scatter-Loading Description File-generated by uVision ***
.

5 #include-".\configuration\image_map_config.h"

6

7 LR_IROM1-APP_TMAGE_START-APP_IMAGE SIZE- -{ ; load -region size_region

8 #if SIZE_IMAGE HEADER

9 ER_IROM@ - APP_IMAGE_START-SIZE_IMAGE_HEADER- {--;-load-address-= execution-address
16 *app_wversion.o

12  #endif

26 RW_IRAM1 - 0x20000000 9x0080Ca0a - {- -; -RW data
27 - LANY - (+RW-+ZI)

28 ----*.0-(.ramfunc)

|

659l 1

& 45: Project Scatter File
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3. &l T T2/ post.bat JHiA:

| main.c image_map_config.h
) o |3 ot ) i

11
12
13
14
15
16
17
18
19

9 %5 -——bin-—-output-%1l\ndk app.bin-%3
10 %5 ——text -a —c —-output-%l\ndk_app.asm-%3

python- .. \..\..\..\scripts\signed image.py %1\ndk app enc.bin %1\ndk_app enc.signed.bin
IF %errorlevel® NEQ 0

- @ECHO Error occurred-in signed image.py, errno-is kerrorlevel®, exit.
exit /b %errorlevel%

)

echo Post Build Complete!

¥ 46: Post Build Script File

4. BT TRER) After Build 4
5. i TN s BEE S (encrypt_info.yaml) :
Hrp A~ item fREINT

secure_enable: true: {HRE[H{HNZEThfE

anti_injection_enable: true: fHEERFIE AP IIRE, SREEME GG GHH, EHZE
Bij 1k SWD Debug i 5 =CREEI % Flash sk HH 015 E

encrypt_flash_offset: O0x1: FRE M Flash fy%5 LA Page (K/ 256 F47), 4 0x1 &
RINEE Flash %55 1 4~ Page, XI5 Flash Zax#itik % 0x100

encrypt_key: '4c68384139f574d836bcf34e9dfb01bf ' B MZEFNE] (AES-128)

debug_protect_enable: false: Af#HHE SWD Debug Protect ZHHE
debug_key: '': AMLEH SWD Debug Protect F4H

expected_start_addr: 0x0: BB 247 Image [H{AAJELGHIbE N 0x0, T encrypt tool A&
NIIER A Image [{HhE 275 H 3L

5.2 Ry
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Options for Target 'FW Encryption’ x
Devicel Targetl Dutputl Listing User |CfC++ I Azm I Linkerl Debuz I Utilitiesl
Command ltems User Command we Stop on Exie 5.
= Before Compile C/C++ File
[~ Run#1 (3] Mot Specified [
[~ Run#2 (2] Mot Specified [
= Before Build/Rebuild
[ Run#1 (2] Mot Specified [
[~ Run#2 (2] Mot Specified [
= After Build/Rebuild
E Run #1 post.bat “Mmages” "5P" "#L" "EH" "SKARMRAR...I EJ »=1 [~
[~ Run#2 Not Specified [
[~ Run "After-Build’ Conditionally
¥ Beep When Complete [” Start Debugging

0K I Cancel Defaults | Help |

[ 47: Keil After Build Command

| ] mainc | ] image_map_canfig.n | | projectsct | ] postbat [ ] encrypt_info.yami

encrypt_info:

--secure_enable: -true

~-anti_injection_enable: -true
--encrypt_flash_offset: -8x1-# The-1st-page of -flash-{or-say absolute-flash address 8x168)
encrypt_key: - "4c68384139F574d83bbcf34e9dfb@1bf " -#-AES-128 -key -in-hexadecimal string-format
--debug_protect_enable: false

- -debug_key: - '" -# SWD -Debug-Protect-Key

image info:

[--expected_start_addr:-BXB-#-For-encrypt-tool-to-validate-input-hex-image-File ]
|

|4 48: Encrypt Info File
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5.2.1 BREF  FRF app_main() RENELT

void app_main(void)

{

#if (!CONFIG_BARE_IMAGE)
print_version_info();

#endif

uint32_t secret_calc;
printf("\nHello World!\n\n");

encrypted_test_function(&secret_calc);
printf ("Secret calcucation result: OxJ%x\n", secret_calc);

Lo A nl TRRCE AR (RISZH; Bootloader MYRESF), NIFTH! App AE &

2. [ ERHTED “Hello World” 458, I T98R FRRFHAT N
3. HAT Flash %% X1 K%L encrypted_test_function()
4. [ER 03T E BRI s sR OB Bl 11 secret_calc ARl

5.2.2 NERYT 4 E] Flash s I ek £ A A 40T -

ENCRYPT_SECTION void encrypted_test_function(uint32_t *calculation)

{
/* Do some secret operations/calculations here */
*calculation = *(uint32_t *) ((uint32_t) (&encrypted_test_function) & OxFFFFFFFE);
printf("Hello from %s!\n\n", __func__);

}

1. {4 B Fi74% ENCRYPT_SECTION DA AEZM %% Flash s X

2. ARECY AT R R Ak, A MR BT RO, B — > word B, FFHGES calculation 54T

3| b2
3. [ AT AT ER

SRR Flash K/ A—4> Page (256 5747) , PIAESKBRITH AHBATY 24 P H—4>

LR S B KA DA T s e B

3.5 fRUL R
3.5.1 Solution: BLE Accelerometer

1 YyhEMtik

AN FFEANZ PAN10xx BLE Accelerometer fI 4L APP #t471%E#:, il APP 4} Accelerometer 3£

I A BRI A L AR R TR] ), LD RESCHF panl107x ity

2 SRR

e board: pan107x evb
o uart (option): E/REE log
o NRF Connect/BLE #i{B)F APP

180
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3 GuiEAIrpEsk
panl07x its  BIFE{/ B : <home>\nimble\samples\solutions\ble_accelerometer\keil_107x
i keil HEATFIIFINH 1 To01FbETE -

4 Wi
1. PAN107 EVB #z GPIO P07, P10 5 g-sensor Hi [ [ B2k g %42
2. EVB t FHATRI B ERIA R 5 (0, BLE J R4 52" b+acc sensor”,
3. T s FH” NRF Connect “app, 7E app F/RaIHEEREA.
4. BRI )G AR, NI E T DAY T g-sensor 15 B _E 4R A SRR SR AR R o

5 B iERE R
5.1 ) B

Adv Data | Descrip- Length Detail
Type tion
Oxff Device id | 10byte 0xD1, 0x07, 0xc9, 0x7a, Oxbb, 0x8f, 0xdd, 0x4b, 0x00, 0x11
0x07 128-bit 16byte 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxeb, 0xa9, 0xe0,0x93, 0xf3, 0xa3,

UUID 0xbb, 0x01, 0x20, 0x40, 0x6e
0x09 Device n “b+acc sensor”

name byte

5.2 GATT Jl#%

Function Service Attribute UUID(128bit)
Useless Primary service 0xE9, 0x5D, 0x07, 0x53, 0x25, 0x1D, 0x47, 0x0A,0xA0, 0x62,

0xFA, 0x19, 0x22, 0xDF, 0xA9, 0xAS8
Notify g- | Notify characteris- | 0xE9, 0x5D, 0xCA, 0x4B, 0x25, 0x1D, 0x47, 0x0A,0xA0, 0x62,

sensor [{JAEFR | tic declaration 0xFA, 0x19, 0x22, 0xDF, 0xA9, 0xA8
5 4H| g-sensor | Write characteristic | 0xE9, 0x5D, 0xFB, 0x24, 0x25, 0x1D, 0x47, 0x0A,0xA0, 0x62,
17 JE 3 declaration 0xFA, 0x19, 0x22, 0xDF, 0xA9, 0xA8

5.3 lifs Bl

5.3.1 Period Control UUID = {0xE9, 0x5D, 0xFB, 0x24, 0x25, 0x1D, 0x47, 0x0A,0xA0, 0x62, 0xFA,
0x19, 0x22, 0xDF, 0xA9, 0xA8}

Period(ms) | Length | Detail
500 1byte | 0x01
1000 1byte | 0x02
1500 1byte | 0x03
2000 lbyte | 0x04

15 Accelerometer |41 J& 1 A] .

5.3.2 Notify Accelerometer Coordinate UUID = {0xE9, 0x5D, 0xCA, 0x4B, 0x25, 0x1D, 0x47,
0x0A,0xA0, 0x62, 0xFA, 0x19, 0x22, 0xDF, 0xA9, 0xA8}

RN 5 H 62 J5 45 Accelerometer FYSEHTARARIEHIZE F-HL app.
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6 RAM /Flash ¥ 351 1175 58

PAN107x:

Flash Size: 155.32k
RAM Size: 34.29 k

3.5.2 BLE APP UART

1 i

LT F s 82 MBILER B T RE, ML AN FALE EAL B A 34 n] AR DO A TR A%

2 IRBEROR

o board: pan107x evb B} pan10ix evb

uart log: FTEI TAERY log
o uart ble: FI¥E A HEALHIE
e FHl app nrf connect

3 Gk

[ERAT

e panlO7x: <home>\nimble\samples\solutions\ble_app_uart\keil_107x

e panlOlx: <home>\nimble\samples\solutions\ble_app_uart\keil_101x

A keil HEATFTIFIH FEATHmiFbeR

4 IBEdER
uart FEL i
e panlO7x:
UART LOG (jf4%2 921600) | PIN
X P16
RX P17
UART BLE (452 115200) | PIN
X P10
RX P24
e panlOlx:
UART LOG (jE4%2 921600) | PIN
TX P11
RX P12
UART BLE (jH4%2 115200) | PIN
TX P00
RX P01
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5 W]

1. FTH nrf connect App, H#)IEH N “panchip uart” #5845, RIGHERE.

2. 1% b5 log J& app FHHEIANF :

Try to load HW calibration data.. DONE.

Chip Info g
- Chip CP Version
- Chip FT Version
- Chip MAC Address
- Chip UID
- Chip Flash UID
- Chip Flash Size

0x1

3 23

4

: DO000000059D

: 9D0500C2F737560338

: 425031563233391700C2F73756033878
: 512 KB

LL Spark Controller Version:d7c4bfa

app started

APP version: 129.96.18288
ble_store_config num_our_secs:1,1
ble_store_config_num_peer_secs:1, 1
ble_store_config_num_cccds:3, 1

tx complete

Device Address: d0 00 00 00 05 9d

connection established; status=0

3.5. fRULIiR
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Devices DISCONNECT ¢

PANCHIP_UART
BONDED ~ ADVERTISER  op06700:60:00:00 %

CONNECTED

NOT BONDED CLIENT SERVER s

Unknown Service

UUID: 6e400000-b5a3-f393-e0a9-e50e24dcca%e
PRIMARY SERVICE

RX Characteristic 1
UUID: 6e400002-b5a3-f393-e0a9-e50e24dcca%e
Properties: WRITE NO RESPONSE

TX Characteristic w
UUID: 6e400003-b5a3-f393-e0a9-e50e24dccae
Properties: NOTIFY

Descriptors:

Client Characteristic Configuration 3
UUID: 0x2902

RX JIjgs H T iss 0 Ak gl , TX IR H s nmgidis . F520HE notify.
L O THE S, app BRI GO -
FOTH:
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V. . . .
vwr Panchip Serial Assistant VO0.0.011 - 0o x
Serial port Settings Receive data
Communication port:|coM36 #US| ~ | || |[2024-07-29 13:56:21. 738] SEND ASCII

Baud mmn 123456TB90000
Checkdigitfione <]
Data hns:m
Stop nm:m

Close I
Receiving set
@ Aschn " HEX
[+ Display in log mode
[v Line wrap
Log Size(KB):| 1024 [T save
Clear receive |
Send set
@ Aschn " HEX

[ Display definition command

Clear send |
Send data
1234567890000
Send
Ready !
app:
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Devices DISCONNECT

PANCHIP_UART
BONDED ADVERTISER  45.05700:66:00:D0

CONNECTED

NOT BONDED CLIENT SERVER

Client Characteristic Configuration
(0x2902)

13:44:49917 gatt.setCharacteristicNotifi
cation(6e400003-b5a3-f3
93-e0a9-e50e24dcca%e,
true)

15:44:50.001 Connection parameters updated
(interval: 45.0ms, latency: 0, timeout:
5000ms)

13:44:51.885 Enabling notifications for 6e400003-b
5a3-f393-e0a9-e50e24dcca%e

13:44:51.885 gatt.setCharacteristicNotifi
cation(6e400003-b5a3-f3
93-e0a?-e50e24dccae,
true)

13:44:51.888 gatt.writeDescriptor(00002902-0
000-1000-8000-00805f9b34fb,
value=0x0100)

15:44:51979 Data written to descr. 00002902-000
0-1000-8000-00805f9b34fb, value:
(0x) 01-00

13:44:51979 "Notifications enabled” sent

13:44:51.984 Notifications enabled for 6e400003-b
5a3-f393-e0a9-e50e24dcca%e

15:44:55.624 PHY updated (TX: LE 2M, RX: LE 2M)

12:45:02.022 Notification received from
6e400003-b5a3-f393-e0a9-e50e
24dcca%e, value: (0x) 31-32-33-34
-35-36-37-38-39-30-30-30-30,
"1234567890000"

13:45:02.022 "1234567890000" received

186
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2. [ app K&, H O THRSEERA AT -
app:
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Devices DISCONNECT
PANCHIP_UART
BONDED ADVERTISER 9D:05:00:00:00:D0
CONNECTED
e CLIENT SERVER

13:44:51.888

13:44:51979

13:44:51979

13:44:51.984

13:44:55.624
13:45:02.022

13:45:02.022

13:46:51.410

13:46:51.410

13:46:51.480

13:46:51.480

93-e0a9-e50e24dcca%e,

true)
gatt.writeDescriptor(00002902-0
000-1000-8000-00805f9b34fb,
value=0x0100)

Data written to descr. 00002902-000
0-1000-8000-00805f9b34fb, value:
(Ox) 01-00

"Notifications enabled" sent
Notifications enabled for 6e400003-b
5a3-f393-e0a%-e50e24dcca%e

PHY updated (TX: LE 2M, RX: LE 2M)
Notification received from
6e400003-b5a3-f393-e0a9-e50e
24dcca9e, value: (0x) 31-32-33-34
-35-36-37-38-39-30-30-30-30,
"234567890000"

"1234567890000" received

Writing command to characteristic
6e400002-b5a3-f393-e0a?-e50e24d
cca%e
gatt.writeCharacteristic(6e40000
2-b5a3-f393-e0a9-e50e24dcca%e,
value=0x3131313231333134313531363
13731383139)

Data written to 6e400002-b5a3-f
393-e0a9-e50e24dcca%e, value:

(0x) 31-31-31-32-31-33-31-34-31
-35-31-36-31-37-31-38-31-39,
"11213141516171819"
"111213141516171819" sent
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FOTH:
S Panchip Serial Assistant VO.0.011 - o x
Serial port Settings Receive data
Communication DOFI:lF_C-M}{i =U‘.'1;| [2024-07-29 13:45:02.817] SEND ASCII

m 1234567890000
e h [2024-07-29 13:46:52. 404] RECV ASCII
Check digit:|Hone v 111213141516171819
Data bits:(g -
Stop bits:{ 1 -

Close |

Receiving set
& ASCI " HEX

[+ Display in log mode

¥ Line wrap
Log Size(kB)f1024 [
Clear receive

Send set
® ASCI " HEX

[~ Display definition command

Clear send

Send data
1234567890000

Send

5 RAM/Flash ¥ J5 {3 1% 0L

PAN107x:

Flash Size: 151.77k
RAM Size: 38.89 k

PAN101x:

Flash Size: 138.38k
RAM Size: 14.76 k

3.5.3 BLE HID Selfie
1 DRtk
P H R BT HID IRS50 BAAMSS, B K1 AT K2 Ui wed, 0Tl PATEAHMUARE T AT DASKE B
WRIIRE, panl0lx it A AESFE R/ NIPATE LT AT S5S T panl107x 7. pan101x ith i &I A S Ff K1
K2 U i
2 SRR

e board: pan107x evb B pan101x evb

o uart(option): F3EE/REDO log (4R 921600, &I 8nl)
e FHL app nrf connect
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3 GuiEMIRE R

panl07x its  BIFE{/ B : <home>\nimble\samples\bluetooth\bleprph_hr\keil_ 107x
pan10ix N A BIFE( /& : <home>\nimble\samples\bluetooth\bleprph_hr\keil_ 101x
) keil HEATFTHIH #EATH IR

4 WRB]

L AEBCE WA U E4% nimble_hid YEATHCRS, ilid#cfE KEY1 fl KEY2 SO BERHIE N, [F
P )P 5 R B A Dl N B S B H%%%EIJJ fE.

[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] ble_store_config_num_our_secs:0
ble_store_config_num_peer_secs:0

ble_store_config _num_cccds:0

registered service 0x1812 with handle=1

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

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

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

[19:23:42.214] 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=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=0 authenticated=0 bonded=0

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

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

peer_ota_addr_type=1 peer_ota_addr=le ee cl b6 69 57

peer_id_addr_type=1 peer_id_addr=1le 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= cddfa0325abc4490f£77622c3075800a irk=
—00000000000000000000000000000000
ediv=0 rand=0 authenticated=0 1ltk= cddfa0325abc4490ff77622c3075800a irk=
—4a3711a0c1b7cd2c92d64048e813fe34

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

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

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

(Fiiaker)
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(8 E)

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 & & /N)

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

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

P05 occurred

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

1. hog #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,

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

Yo €
/* 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[]) { {
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.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 REFFRIARAL AL LA L A3 1H B BRALAE hog.c

5 RAM /Flash ¥ 514 145 58

PAN107x:

Flash Size: 151.77k
RAM Size: 38.89 k

PAN101x:

Flash Size: 138.38k

RAM Size: 14.76 k

3.5.4 Solution: BLE HID Uart Mult Roles

1 pretitid

It sample 4 pan107 bH{/REES HID 5 O & 0EEI6E, R 1 3 1M
2 R %R

e board: pan107 (G #IE) JFEMR * 3

192
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o uart0: overlay Fi%E P16, P17 /ENBHARY LOG s 1

o uartl: overlay HERIA P24 1E28 Uart Tx sg-#EIF &£ TX0, P10 /5 Uart Rx Ii-iEETT AR
RXO0

o WA THBLF AT

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

4 Wi
4.1 AT $H435W
1. fifg AT $85- AN \n FAFEE R . ) IRIRES N AT 54080, IS A EdEEE . AT $54
P AR U6 . BB a5 1 A hex #5Xki% .
2. 1P HL:

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 543
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AT | AT 52 EE 1A

5

4

F

=2

1 AT AT+OK AR TS & IR

2 AT+RESET OK+RESET AN

3 AT+DEFAULT OK+DEFAULT WMER RE

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

5 AT+BAUD+115200 | OK+BAUDNO CHANGE | % & % 1200-115200 115 (A6 H i
ZN fil: | BAUDOVER 115200 RE- | PRl SHEL, A E FFEA &
AT+BAUD+115200 | JECT TR BV I R 5 55 s e Rl

=

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

7 AT+SETMAC+ OK+SETMAC WE MAC HuHER o
oon R i
AT+SETMAC+112238445566

3 AT+NAME? NAME+ " #45 T AT 4T

9 AT+SETNAME+ OK+SETNAME WE AT, K 28 717, &
%4 F ow i TR 2 A T
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
oon R i
AT+BONDMAC+112233446688

12 | AT+PIN? PIN+ % B E X2 VE R ML BC T s 55 ZEAE T H L i A 50

13 AT+PIN+ i | OK+PIN Ry L]

X g R il
AT+PIN+234567
14 AT+ADV START OK+ADV START WIANTE T %
15 AT+ADV STOP OK+ADV STOP TE) I B & T DME IR 178
16 | AT+SCAN START | OK+SCAN STARTSCAN | fRIKHEi i 2 25— 205 A mlE i
DONE C e S A S E Ny g =X A Ik mEir]

17 | AT+SCAN STOP OK+SCAN STOP RIS 20 T A R

18 | AT+CONN 00 OK+CONNCONN REE 5 2558 Mt EN AR T
DONEDISCOVERY Jal A ERIER GIHEAH
DONECCC DONECONN
WHOLE DONE

19 | AT+DISCONN 00 OK+DISCONNDISCONN | fkkEih 2 &8 M FEE Eimls ish
DONE 5 AR Wi

20 | AT+DEV SHOW OK+DEV SHOW R EREY 3R B aTBOALE log i H 2R

H) A T T DARSAR 232 % i 1 St 7

21

HoAth

AT+ERROR

HKE X

Ve MET NDK Bestfbin)s, BOATFR#, RIFRHEHE, frd 14-20 f{ 16 T, I HIHEEIEE
UUID $E(F 1 3 4

L HEHRET, REEEHEN hex #0% %, HEMAWT

Pat- Send Connect Index(1B) data(0~200B
tern(1B)
0x5A KLy index SN E N index bit {i bit0 K EHMIL, bitl i

4.2 W
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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 49: AT 557 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 Ik U]

5.1 DpFEUW] DRI R RSN, RS, FRAEM MRS T W] DA i A R 22 R WL AR

SRHRHLT
IREIASE R :

T e

FHEH (mA)

WFI B2i# (uA)

)4 (35ms )3 ] P )

1.18

885

4 (50ms HEFM]FE )

0.953

885

6 RAM /Flash 9§ J0di JH 15 0t

PAN107x:

Flash Size: 156.91k
RAM Size: 45.84 k

3.5.5 Solution: BLE Mouse

1 Dyfiehkik

I sample 34 pan107 7R A BUbR H S EEDIRE (EVB Kik)

2 ShugE R

e board: pan107 CBRBLS) FFEMR

o uart0: overlay THi%E P16, P17 {ENBHIAL LOG #yHii 0

o WA THLBLREAN PC B3 FHL

3 GavERIE

BIFE{IE : <home>\nimble\samples\solutions\ble_mouse\keil_ 107x
] keil BEATTHFIH HEATHR ISR .

4 R

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

4.1 B e m]

L. G oA i kR T 2
2. PC %40 pan_mouse [t st

3. ERJRZHESILIK P4 53 A him e ) fig

BEATHRIE

196
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5 RAM/Flash ¥ J5fdi 45 00

PAN107x:

Flash Size: 148.24k
RAM Size: 36.01 k

3.5.6 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 Wil

Pkt , B Bl ashii )k, ATAETHL nRF Connect Eilfd TH FAREUUNT{EE
e Advertising Type: ADV_SCAN_IND
e Advertising Interval Time: 250ms

o Company ID: (Shanghai Panchip Microelectronics Co., Ltd (0x07D1)
e Device Name: PANCHIP-CTE Beacon

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
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PAN107x/PAN101x NDK JF%&£Z4 6 H T, KA 0.6.99

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: 137.78k
RAM Size: 33.01 k

3.5.7 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

3.5. fRULIiR
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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. KUSSEMUG A tx iy rp Iy

6 RAM /Flash ¥ 10 45 50
PAN107x:

Flash Size: 118.58k
RAM Size: 36.12 k

3.5.8 Solution: BLE RGB Light

1 Yyheftid

AL A S 4] PAN1Oxx BLE RGB ATHIFHL APP A7, il APP #5H| RGB ATHYZ - S5H(, 1t

THRE Y FF pan101x 1 pan107x ith

2 ShusE R

o board: pan107x evb B pan101x evb
 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

A keil HEATFIIFILH HATHRIFRER .

4 BRG]

. PAN107 EVB #t GPIO P11. P12, P14 5 RGB % F Bkt e g .

. EVB f ERUATH B @B 2 ¢, BLE J7HF &4 72" b+EMIE Elfy”.

1

2

3. AT LAFH ALTHERIT “app, 7E app LIHZHIR K.
4. WRB|G R, RS SR AT BT R ABE T .

5 ey iERE A
5.1 ) RkBda
Adv Data | Descrip- Length Detail
Type tion
Oxff Device id | 10byte 0xD1, 0x07, 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
202 Chapter 3. /P
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5.2 GATT %5

Function Service Attribute UUID(128bit)

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

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

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

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

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

5.3 Wl fsbrl

5.3.1 Light Control

0x03, 0x20, 0x40, Ox6e}

AT HTF 5%

5.3.2 Notify Light Status

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

Function | Length

Detail

off 2byte

off: Oxaa, 0x03

Color Sbyte

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

B

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

6 RAM /Flash ¥ 508 1% 0L

PAN107x:

Flash Size: 139.41k

RAM Size: 33.

PAN101x:

76 k

Flash Size: 126.77k

RAM Size: 12.

89 k

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

3.5.9 Solution: BLE Spi Tft Led

1 Jyretitid

AL FEA L PAN10xx BLE TFT LCD MFAL APP #7158z, it APP KiEJCFEFIFAE TFT
LCD bWk, IR HF pan10ix Fl pan107x ithjy

2 IRBEEOR

e board: pan107x evb Hf pan101x evb

o uart (option): E/RER [ log
o NRF Connect/BLE J#i{B1F APP

3.5. fRULIiR
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3 BvEHIRE

pani07x its  BIFE{/ B : <home>\nimble\samples\solutions\ble_spi_tft_lcd\keil_107x

pan101ix s A BIFE /& : <home>\nimble\samples\solutions\ble_spi_tft_lcd\keil_101x

BT keil HEATFIIFIH A Tom1FHEK -

4 BRI

1. PAN107 EVB # GPIO P04(CLK). P05(DC). PO6(RST). P11(MOSI), P15(CS) 5 EVB # OLED

HL P B2 IR 42

2. PAN101 EVB # GPIO P14(CLK), P22(DC), P23(RST). P11(MOSI), P15(CS) 5 EVB # OLED

FL ) R R R %
3. EVB Mt I LCD BiARE1E,

BLE J" &4 2" btspi led”,

4. 191 % EFHL” NRF Connect “app, f£ app LJHZhE R LA

5. WARIGE Rl R,

5 Ry ERE

ER WM AT R, W TFT LCD B/R 2w 5HA—2.

5.1 ) R8s

Adv Data | Descrip- Length Detail
Type tion
Oxff Device id | 10byte 0xD1, 0x07, 0xc9, 0x7a, Oxbb, 0x8f, Oxdd, Ox4b, 0x00, 0x11
0x07 128-bit 16byte 0x9e, Oxca, Oxdc, 0x24, 0x0e, Oxeb, 0xa9, 0xe0,0x93, 0xf3, Oxa3,
UUID 0xb5, 0x01, 0x20, 0x40, 0x6e
0x09 Device n “b+spi led”
name byte
5.2 GATT Jl}t5%
Function Service Attribute UUID(128bit)
Useless Primary service 0x9e, Oxca, Oxdc, 0x24, 0xOe, Oxed, 0xa9, 0xe0,0x93, 0xf3,

0xa3, 0xb5, 0x01, 0x20, 0x40, Ox6e

Write characteristic
declaration

i LCD
(R

0x9e, Oxca, Oxdc, 0x24, 0x0Oe, Oxeb, 0xa9, 0xe0,0x93, 0xf3,
0xa3, 0xbb, 0x01, 0x20, 0x40, 0x6e

6 RAM /Flash ¥ J5 {5 15 %

PAN107x:

Flash Size: 142.41k

RAM Size: 33.76 k

PAN101x:

Flash Size: 100.80k

RAM Size: 12.84 k
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3.5.10 BLE Vehicles Key
1 DyREHER
PRI H s T HID RS0 E iR Ss, i RSSI AR/ IMEUSE Bl 3 3 42 09 A F BE 25 1 BT
KIAE.
2 PRBE YR
e board: panl107x evb
o uart(option): F3EE/RE O log (P4FF 921600, I 8nl) s_key
3 iR R
BIFE( /& : <home>\nimble\samples\solutions\ble_vehicles_key\keil_107x
i keil HEATFIIFINH 17901 bEK -
4 B

L AEBL B A% vehicles key UEATHCXTS & A BERER rssi (HAY KR/, B3N — R 9]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 3 &

- 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 0x2a4d with def_handle=6 val_handle=7
registering descriptor 0x2908 with handle=9

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

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

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

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

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

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

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

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

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

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

(Fuigkss)
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4.

(£ L)
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£f21c0146d1 irk=
—00000000000000000000000000000000
ediv=0 rand=0 authenticated=0 1ltk= f5f99f23fb223b4ff0f5f7f21c0146d1 irk=
—4a3711a0c1b7cd2c92d64048e813fe34

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

our_id_addr_type=0 our_id_addr=01 02 03 04 05 06

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

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

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

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

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

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

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

[19:57:32.135]
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

- WPRAEA] EVB HREJIE, 5 RGB-G MBI ERE , AR RSST MBSk B 12T BRI 2 il 4 TF 930

i, RSy il A ki RE BB

KT rssi By R H B A2 £ B i KO B /NAE 4 RSSI_REMOVE_BORDER_NUM A4, ERiA
RSSI_REMOVE_BORDER_NUM % 2 4, HE/Fl FH B HT .

RSST {4 #AKALFEAE hog.c H,

5 RAM/Flash ¥ 4% 5t

PAN107x:

Flash Size: 147.89k
RAM Size: 36.22 k

3.5.11 Solution: Electronic Shelf Label

1 YyhEMtik

Il sample 24 pan107x(40pin ith Jy) 7L M2t T B o
BARSHF) feature 417F :

1.
2.
3.

A4 spi flash: Ah4E flash FEEM 25 B 280, &0 45s it dma =M flash 2H—ANEIZ
epd Sk AME flash BEEURBIEEE 3 £k spi (LA Rk, JREhEK R

TﬁEIJJ[ZéE'QfCZ il Vel 58 18 J s e B epd S 3E AR, it A B IRENFERI (standby ), aEhf
15s [

RF Kk SR MefEdE A of Bk i
3 WHIRSEING , RIS, 1~4 BPIRER
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2 IRBEEOR

e board: ‘panl07x 40pin esl #}2Z Ak
o HpE flash, /K5
o HLJEHLI T A nrf ppk

3 BVERIRE

BIFE 7 E : nimble\pan107x_samples\solutions\esl\keil_107x
) keil TTHFTDAXTHAATH . Besk. HIAEEAE,

4 Wt

L. 4 esl fir&Eti, 107/FM/EPD BEZkifk e

2. fiA epd2266 £kt (SE2266JS0C5)

3. 1T9F PPK FH-Ali i H AL 3.3v

4. W PPK R AR (L S SRk BER Bt R (45s WIBE—IK), HIRAE 15s #F AMREIFE

A49.66s
15 mA

10 mA

5mA

0uA
| Aé445

WINDOW SELECTION SELECT ALL | CLEAR
3.28ua 14.25ma 49.66s 163.06uc 2.42un 3.55pA 1.444; 3.50uc
average max time charge average max time charge
5 BRREIRE ]

FLERIZ5MR “pan_prf config t”, KM ANAUT:
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Type name Description

prf_mode_t work mode | TAFRHACE, 550 8RR A4

prf chip mode |sehip mode xn297 WAE A nordic WAE N ACE

prf_trx_mode_t| trx_mode W AR CE

prf_phy t phy WAEHCRACE, PACE N 1M Al 2M

prf_crc_sel t cre Pt CRC FtE, mIBCE A cre 16bit, crc 8bit, crc 24bit , no
cre

prf_scramble_sel src B RS R, PR A PSRN A

uintl6_t rx_timeout | BEPGEITERIACE, &K 50000us

uintl6_t rf _channel 2.4g FSTCE, AT 205 0% (2402Mhz~2480Mhz)

uint8 t tx no ack | EREIEIRAIEIE tx 2 ack

prf trf t trf type nordic PKABECE, K payload I ERH 255

uins_t o length | o BURIROL KR, R R AL

uint8__t sync_length | B AHUHEKEERCE, wIECEH 3. 4. 5 57

uint8 ¢ sync[5] AL N ZY (x0n297 iRl A4kl Bk H I 0 ATk 1

L)

prf_dev_sel t | dev XE deviation, BJPAESE BLE $ix, (1M 250k; 2M 500k), NRF
B (1M 160K; 2M 320)
int8 t tx_power WEEZHFR, Jul (-456dbm~7dbm)
uint8_t pid_manual flpgd FZACE WERE, RS DAHE & X pid
uint8 t crc_include_syere 11865 Huhl
uint8_t src_include_ syfiefv 3 &k
uintl6 t tx_trans timie % 3% A%y ) TE) I B
uintl6 t rx_trans  timle BEIICAL F ) [E] 5 B
prf_pipe t pipe EHERCE, PTRECE R 0~7
prf_mode_t:

prf_chip_mode_sel t:

Type Value | Description
PRF_MODE_NORMAL 0 e A
PRF_MODE__ENHANCE 1 i 7Y
PRF_MODE NORMAL M1 | 2 AL M1 it
Type Value | Description
PRF_CHIP_MODE_SEL_BLE 1 W R

PRF__CHIP_MODE_SEL_ XN297 2 XN297 iz
PRF_CHIP_MODE_SEL_NORDIC | 3 NORCDIC ##=;
prf_trx_mode_t:
Type Value | Description
PRF_TX_MODE | 0 2.4G K5t
PRF_RX_MODE | 1 2.4G B
prf_phy_t:
Type Value | Description
PRF_PHY_ 1M 1 1M i 5
PRF_PHY_2M 2 2M Sl fF R
PRF_PHY_CODED_S8 | 3 S8
PRF_PHY_CODED 4 S2 i
PRF_PHY_ 250K 5 250K =
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prf_crc_sel t:

Type Value | Description
PRF_CRC_SEL_NOCRC | 0 no crc
PRF_CRC_SEL_ CRCS8 1 crc 8bit
PRF_CRC_SEL_CRC16 2 crc 16bit
PRF_CRC_SEL_ CRC24 3 cre 24bit
prf_scramble sel t:
Type Value | Description
PRF_SRC_SEL_NOSRC | 0 AMEREPE
PRF_SRC_SEL_EN 1 ERETLAY
prf_dev_sel t:
Type Value | Description
PRF_DEV_NRF |1 NRF iz deviation Bt , 1M 170k, 2M 340K
PRF_DEV_BLE | 2 NRF #z deviation fit¥, 1M 250k, 2M 500K
prf_addr_length sel t:
Type Value | Description
PRF_ADDR_LENGTH SEL 3 | 3 3 BYTE Huihik K &
PRF_ADDR_LENGTH SEL 4 | 4 4 BYTE #ihkK &
PRF_ADDR_LENGTH_SEL_5 | 5 5 BYTE Huihik K &
prf_pipe_t:
Type Value | Description
PRF_PIPEO | 1«0 B0
PRF_PIPE1 | 1«1 BiE 1
PRF_PIPE2 | 1«2 &l 2
PRF_PIPE3 | 1«3 EiE 3
PRF_PIPE4 | 1«4 &l 4
PRF_PIPE5 | 1«5 BiE 5
PRF_PIPE6 | 1«6 EE 6
PRF_PIPET | 1«7 BT
pri_trf t:
Type Value | Description
PRF_TRF_NORMAL | 0 AR ey
PRF_TRF_NRF52 1 NRF #iAg
PRF_TRF_B250K 2 B250K AF A5y
6 b3 ie]

FhFEUE Y HTPIFEIA S 0L, SCRr BB R (2% ) e ) ml REAFAERY

6.1 kGl m%
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7 RAM /Flash ¥ J50d 155

PAN107x:

Flash Size: 34.34k
RAM Size: 3.53 k

3.5.12 Solution: Multimode Mouse
1 Hyfietitik

It sample A pan107 LR 2.4G FUFRBI %% % Dongle HZhimiEMIhaE, FEET LY R4
AR L fE

2 AR
e board: pan107 (N HIE) JFEAR * 2
o uart0: overlay % E P16, P17 /ENEHALRY LOG i i 1
3 GuEMRE K
BIFE{IH : <home>\nimble\samples\solutions\multimode_mouse_107x
] keil FEATTHFILE HEATH IR .
4 Wil
451 multimode_mouse_dongle ké5% dongle #2/%,dongle USB uinf A i i
Jesk multimode_mouse T2, /3 RITT VSN B 2 &l
5 RAM /Flash ¥ 514 45 58

PAN107x:

Flash Size: 22.87k
RAM Size: 7.23 k

3.5.13 Solution: Multimode Mouse Dongle

1 Dyfietieik

it sample > pan107 if{7s Dongle o AL H 2l ] 1 2 fE

2 IRBEEOR

o board: pan107 (i #ALE) FFAEM
o uart0: overlay Fi%E P16, P17 /ENBHARY LOG i s 1
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3 BvEHIRE

BIFE( E: <home>\nimble\samples\solutions\multimode_mouse_dongle\keil 107x
i keil HEATFIIFINH 1 To01FbETE -

4 Wit

HE#51F multimode_mouse_dongle K5t dongle #2/3, dongle USB i fd A F i
Besk multimode_mouse A%, T JH RIWT AN H = m &

5 RAM/Flash ¥ 45 5L

PAN107x:

Flash Size: 27.59k

RAM Size: 8.35 k

WA BiRE

VAL 4% <PAN1070-NDK>\01_SDK\nimble\samples\bluetooth

Peripheral HR,

il ;]

Bluetooth: N IE 4 EM—IKThEE

Central and

Peripheral

Bluetooth: BURW A FAIIEE, R H 518 E e 2 AN %

Central

Bluetooth: BRINZ AR I BT SIRE, T AR ML (354746t

BLE Periph-

eral ENC

Bluetooth: BURYEAMHLIIRE, 07 GATT filk45: HR (Heart Rate), BT FIRS G, & Ll

AL ORAE, RIIFEE/R demo

Bluetooth:
Peripheral

HR_OTA

H R IE AL OTA Ihige, & 5280 438 K SMP k%, Flé FAL nrf connect
#47 OTA FH4%

Bluetooth:
Peripheral

DISTANCE

TR E 2 MAIL 52 o8 G it 1B By 1 i ) DT fE

Bluetooth:
BLE Multi
Roles

R 2 T2 N IfiE

IR IFEBIRE

JETDE4%: <PAN1070-NDK>\01_SDK\nimble\samples\low_power

3.5. fRULIiR
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PWM Wave-
form Genera-
tor

132 15t RA

LowPower: w7~ SoC #EA DeepSleep JRZ, Fidiad GPIO 8 Fome g

DeepSleep

GPIO  Key

Wakeup

LowPower: v~ SoC #E A DeepSleep K7, A4S PWM 3 i@ GPIO i Hoifig
DeepSleep

GPIO PWM

Wakeup

LowPower: # 7 SoC AE DeepSleep IRZS R PWM Wi, 3] APB HW Timer0 5 b
DeepSleep Pﬁ%#ﬂé‘ﬂ& PWM i JE Ja 3 = L

LowPower:
DeepSleep
SleepTimer
Wakeup

W7~ SoC #EA DeepSleep JRES, Ffilid SleepTimer 5 B #5 Hom g

LowPower:
Standby
Model GPIO
Key Wakeup

7~ SoC #EA Standby Mode 1 JqRES, Il GPIO 4 Hm g

LowPower:
Standby
Model
SleepTi-

mer Wakeup

7~ SoC #E A Standby Mode 1 %S, FHiHid SleepTimer 78 B} &5 HMe i

LowPower:
Standby
Mode0 P02
Key Wakeup

How SoC A Standby Mode 0 4RZS, JFmif WKUP (P02) 35 L

LowPower:
Multiple
Wakeup
Source

7R SoC ZMMLER . 2 A RIIFERL Z (A U1 e

B e s il

D% 4% <PAN1070-NDK>\01_SDK\nimble\samples\peripheral
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e 1A
Peripheral: o GPIO HAL Driver sZ3Fp W 5 20 GPIO # A K& Eh fE

GPIO Input
With  Inter-

rupt

Peripheral:

GPIO Input

Polling

7R GPIO HAL Driver SEB A7 (A GPIO iy Aderil oihg

Peripheral:

GPIO Open-

Drain Output

W7~ ] GPIO HAL Driver 523 GPIO FFjii (Open-Drain) i Zh6E

Peripheral:

GPIO Push-

Pull Output

#H i GPIO HAL Driver s23] GPIO #i# (Push-Pull) %y H3hfE

Peripheral:

GPIO Simple

Convenient

APIs

7R GPIO Jig)z Driver FrR LR LA B4 I 1012 1

SR D iR

VEAY 4% <PAN1070-NDK>\01_SDK\nimble\samples\security
ks ;]
Securfty: o P PR ORI Flash SERERCTL )y
Firmware

Encryption

firt o Ji %

VRS 4% <PAN1070-NDK>\01_SDK\nimble\samples\solutions

3.5. fRULIiR
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(L

WA

Solution: BLE
HID Selfie

HAAfd %, dad i HID 456 TP i

Solution:

BLE HID
Uart Mult
Roles

W NGO %, FURES hid B IEEDEE, 1 E 1M

Solution: BLE
Panchip-CTE
Beacon

Panchip i A€ Mibr% )y %8, dlid Ak R E i) i, Sl e i T ne

Solution:
BLE PRF
SAMPLE

BLE FIAA 2.4G PPBO0UELBIRE , BLE Ml 2.4G ] [a]i TAE

Solution: BLE

mouse

BAUEE A B IR M v J A TR A

Solution: BLE
RGB Light

WF RGB [ /7%, Wor BLE RGB AT 5L APP JE/71ERE, BT APP Fif
RGB T35 551t

Solution: BLE
Vehicles Key

WA IR %, HUREST HID g5 1) B s il s

Solution:
Electronic
Shelf Label

LB AR T REURBIAR, SCRRSMES SPI Flash 77, EPD S27K5# . (RIDFERLK,
RF {54552k

Solution: ZRRAR sample, HBEMUEZEr 2.4G £ E ol &

Multimode

Mouse

Solution: ZRAREIS, BiE 2.4G b B 2l e, Ao e g
Multimode

Mouse Dongle

3.6 MCU Keil fBilf

BRI AD % 4%: <PAN1070-NDK>\03_MCU\mcu_samples
MCU Ji28K5h (Low Level Driver) Keil fif%:

%2 1t R

MCU Low Level ADC Driver Sample MCU Ji£)Z2 ADC Bgzh A7 7~ 108 B
MCU Low Level CLKTRIM Driver Sample | MCU Jig)2 Clock Trim 3K zh |28 7~ i HH
MCU Low Level CLK Driver Sample MCU Ji£)Z CLK UR5 #2757~ 15 B

MCU Low Level DMA Driver Sample MCU Ji£2 DMA 3Kz A7 7~ D8
MCU Low Level eFuse Driver Sample MCU Ji£JZ eFuse YKz FIFE i 7~ 1 HH

MCU Low Level FMC Driver Sample

MCU Ji&)2 FMC K3 F R 7~ Ui

MCU Low Level GPIO Driver Sample

MCU JiK)Z GPIO 3Kz 6 f2 ~ i HH

MCU Low Level 12C Driver Sample

MCU Jig)2 12C IKz 5 FE 5 7 156 HH

MCU Low Level PWM Sample

MCU JigJz PWM 9Kz B 7 i ]

MCU Low Level SPI Sample

MCU JiK)2 SPI ZK5) I #2171 15d B

MCU Low Level TIMER Sample MCU JEZ TIMER 3R zh B2 5 78 3a B

MCU Low Level UART Sample MCU Ji£2 UART IR sh A2 7~ 1 BH

MCU Low Level WDT Sample MCU JiK)2 WDT 3K 3 2 755 7 15 B

MCU Low Level WWDT Sample MCU Jig2 WWDT IR 5 #2 8 7~ 158 BH

MCU DebugProtect Sample MCU Debug Protect 1#{a{4% I £ 51 72 5 7~ 1 FH
MCU PRF TRX Sample MCU #F 2.4G {5 A58

MCU PRF UI Distance Test Sample MCU FAF 2.4G FRegilliA Bl A R i H]
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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

ﬁ EANEA @" l:1| Eg| bleprph_hr_s

Project o B

i

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'_—‘IJE 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

...... ] ble_sparklib

| [ OB

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

& 3: lib configuration

4.2. NDK App Hk4amHE
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Options for Target | ark! X B Options for Target 'bleprph_hr_spark' x
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=1HOST_SUP NIMBLE_SPARK_SUP_APP NIMBLE_SPARK_SUF|IP_107% Define FLE,CFG,CONmoLLER=1,Hosnsup‘N\MBLE,SPARK,SuUPP‘Nmmgﬁpmxﬁuplpgmﬂ
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.
I™ Read-Write Postion Independent

Optimization: |Level 3(03) v

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

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
sting v dting v
oK Cancel Defaults Help o® Cancel Defanlts Help

4.2.1 1 JEaliihs
1.1 Uikt

WA ] TARRET R ThABUn T~ 2R PR :
ilinw O

K 4: chip macro

o FTHIFE nimble\samples\bleprph_hr
o KHIThE: 0 dBm, J #EEEE: 11 Bytes, PAN1070 F1 PAN1010 % SFoh3H1 ) &5k

—E;

)4 fic '&:: CONFIG_S0C_DCDC_PAN1070,CONFIG_PM_ENABLE,CONFIG_LOW_SPEED_CLOCK_SRC jll]
%5 : LOW_POWER_TESET_CI_100MS 41 LOW_POWER_TESET_CI_1000MS

PR | RO

tx power SRR
(:bm) [EY (RAERT PR (mA) {FRRERAE(uA)  (uA, (uA,
100ms) 1000ms)
XTL 6.41 4.36 /
DCDC
RCL 5.77 3.84 /
XTL 1274 4.2
LDo B l !
RCL | T 3.78 /
v XTL 5.68 432 /
DCDC —
RCL 5.72 3.83 /
XTL | FREN 419 /
LDo
RCL s | 3.77 /
XTL 1265 428 19
bebe L 12 /1)
RCL 1275 3.78 / 19
XTL | 2642 4.29 / s |
LDo
RCL [ 2632 3.87 /  E
7 XTL 12.55 4.28 / I |04
DCDC —
RCL 12.46 3.78 / 153
XTL | Tl 4.3 / 15
LDO
RCL [ 2597 | 3.87 / aaa |

K 5: PAN1070UA1A EVB AU IIEE R K P

422 2 KRR

218

Chapter 4. F&RHeH



PAN107x/PAN101x NDK JF%&£Z4 6 H T, KA 0.6.99

EiOER | FEiER
tx E{E
(ot gt e STOF ERRGA) @A (uA
100ms) 1000ms)
XTL 64 4.26 /
DCDC
RCL 6.41 3.84 /
XTL 12.75 4.29
LDo _ | !
RCL s 3.87 /
0 XTL 574 4.28 /
DCDC —
RCL 577 3.85 /
XTL ] :
100 | NREE 4.3 /
RCL | TREE 3.87 /

I 6: PAN107T0UALA EVB # O HiE latency DEEIR R

tx power S EER EIgER | EI9ER
(dbm) 1 {RIEET R (mA) {RERERITE(UA)  (uA, (uA,
100ms) 1000ms)
DEDC XTL 8.56 3.74 /
RCL 87 3.59 /
XTL [ 1568 | 3.76 /
Loo
RCL BGes | 3.48 /
0 XTL 6.85 3.75 /
DCDC —
RCL 6.86 3.55 /
XTL [ 1345 3.76 /
Loo
RCL | NEH 3.48 /
XTL 16.3 4.28 /
DCDC
RCL 16.05 3.78 /
XTL | 3449 4.29 / |
Loo
RCL | 3448 3.87 / |
7 XTL 16.06 4.28 /
DCDC —
RCL 15.9 378 /
XTL | 3382 | 4.3 /
Loo
RCL | 5Pl 3.87 /

K 7: PAN1010S9FA EVB #.0 i B 5
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2.1 BN R B

2% NDK P A 14688, SABEEAIT 235, W RAERE R, N SDK $4tr B al i .
HVUERARZER micro USB, it H O THEM Log.

2.2 ZEHEHRPBIRE

WP IT R AR 2T e — L E I PR R RR . FTRAS B W DO, P B RS N4, skt
AMERE R

24Hi] SDK it 7—LLE AN KA BIRE, 5 T central, peripheral &5,

TEATHE A IT R 22 B, BBUER— T RIS, BETIRRIEE T, MR X LEBIRE SRR BT KA il
B

2.3 YIRS app ARSI JEACHESS

2.3.1 app I host @it FEATIPA bleprph_hr “Nff|, app F1 host AURIIRILERINEREXE app_main pR%Y
g

void app_main(void)
{

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

/**% set public address*/
uint8_t pub_mac[6]1={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();
}
MIEAHIIEAFATT ] DARE EIE TR EER I AR A VD5 ok -

e ble_hs_cfg.sync_cb = blehr_on_sync; X2 host WAL N GHIEHE RS, — B EHFEE
14 1 SO R BB 1R S ke A«

e gatt_svr_init() GATT JRS5WILH1L
e hs_thread_init host BpiEemIwI A1k,

 blehr_gap_event Wi A RASFAMALIE, b)) 4, 18, WikEsF, ATPAXIET blehr_gap_event
TE) S 3 K ble_gap_adv_start VEMFAY. VEE: X T BEHLZ LSS KD
ble_gap_disc H:AMAY.

Hsi—fioRud, — A TREA)#, GATT fleds, BT, BEAGRGE— A Y RHER
FAMTFF B HATIETT
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[ ble_hs_cfg A Afaadht, M2 55 bl ek BCHIR S 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 s
* to simplify security testing. Defaults for those are configured by selecting
* proper options in application's syscfg.
*/
struct ble_hs_cfg {
/*x

* 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 Patiring 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
*
* If set proper flag in Pairing Request/Response will be set. This results
* in using LE Secure Connections for pairing tf 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;
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/** @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 s
* 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;

2.3.2 WEOF) R )RR A

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 gemeral info)
* o Advertising txz power
* o Device mame
*/
memset (&fields, 0, sizeof(fields));

*

(FITaks:)
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/%
* 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;
#1f 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
#1f 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;
}
}
R
%k
* 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) {
(Fv4ksz)
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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 = 0;

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);

TERRACRE X A BB UR A 23 E S ble_hs_cfg.sync_cb.

2.3.3 GATT g5 wiaft X+ GATT fessntafe, |ATELAT —BUY:

int gatt_svr_init(void)

{
int rc;
rc = ble_gatts_count_cfg(gatt_svr_svcs);
if (rc != 0) {
return rc;
}
rc = ble_gatts_add_svcs(gatt_svr_svcs);
if (rc !'=0) {
return rc;
}
return O;
}

ble_gatts_count_cfg 3k Bl GATT config i M #F ble_gatts_add_svcs™ " JEM GATT MRS XA
PRECER 2 ) B gatt_svr_sves iXMASHEL, BT AR AL gatt_svr_sves HIEME L GATT Jig
FBERE, AT PATEX NS JE B L GATT k5.

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[]) { {

(Fogksr)
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(8L E70)
/* Characteristic: Heart-rate measurement */
.uuid = BLE_UUID16_DECLARE(GATT_HRS_MEASUREMENT UUID),/* #* ¥ % GATT [ % */
.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%

/* 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,
oA
/* 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%

0, /* No more services */

},

X F O BEAR %17 ) gatt_svr_chr_access_heart_rate iX-/NpR%L, SEELAH N 2. FAT VT PAS %
bleprph_enc i H [ gatt_svc_access pREL,, EXFFEMNE, 5, AR, 5B SESM
NG eSS

static int
gatt_svc_access(uint16_t conn_handle, uintl16_t attr_handle,

{

struct ble_gatt_access_ctxt *ctxt, void *arg)

const ble_uuid_t *uuid;
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=%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) {
(FTigk)
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rc = os_mbuf_append(ctxt->om,
&gatt_svr_chr_val,
sizeof (gatt_svr_chr_val));
return rc == 0 ? 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=}%d\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 0 : BLE_ATT_ERR_INSUFFICIENT_RES;
}

goto unknown;

case BLE_GATT_ACCESS_OP_WRITE_DSC:
goto unknown;

default:
goto unknown;

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

FATATAS 34 R RO R R B S A 2 FH P S B
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2.3.4 GAP JefFARPE M ESCIATRIDARIIE , GAP SFFp B A1l A2 fh el S ek Ko, &A1)
WATPARIA [F e T 2RAC PR, BUANIERE, W, BOX e, TSR, ) i aaras:

BESTIUE U/ I

#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 comnection attempt failed */
printf ("connection %s; status=/d\n",
event->connect.status == 0 7 "established" : "failed",
event->connect.status);

if (event->connect.status != 0) {
/% 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 */
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/* 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;

PAT BN gap SHPFALPE:

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) {
case BLE_GAP_EVENT_DISC:
rc = ble_hs_adv_parse_fields(&fields, event->disc.data,
event->disc.length_data);
if (zc '= 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 fatled. */
if (event->connect.status == 0) {
/* Connection successfully established. */
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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=0x%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;
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",
(F 5iake%)
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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 {KIkEIF K5

ASC R BT R G, A FARTRES A R DA R nT R B 1 R
431 1 IEFERIR

TR A U R FE R
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| 3N g fig 1.2V X | Bf | 1.2V {8
=X Bt $h $h
¥4
TR
STANBIBY, Mbde - 3.1 P00, &3 % | & | B
Buck en_ ctrl=0, P01, P02, | 7] Bl
Buck bp ctrl=0, BOD/LVR %
Flashldo_bp_en_ ctrl =0, | (A]3k, 7 4]
Flashldo Ip_en_en_ctrl =0, | % {iE '8
WEI WA JF
B, PIN
RESET
STANBIBY, Mbde = 2, Ido_pwr_ctrl | ff A | CLK32K, | & LPLDOL/H :
=0, ldol pwr ctrl = 0/1, cpu | GPIO (i | H fib 4 | Bf | LL_RAM (7] k) ,
pwr ctrl = 0/1, sram0/1 | Y5380 , | %M | % | PHY RAM/PHY REGS
pwr ctrl = 0/1, 1_ram | SLPTMR, (v]3&), SRAMO/1 (Wik),
pwr ctrl=0/1, phy ram pwr | WDT, decrypt_ ram (R #E, cpu 5
_ctrl=0/1, Buck_en_ ctrl=0, BOD/LVR B, BRI R
Buck bp_ctrl=0, (%) DI A4S ) LPLDOL/H:
Flashldo bp_en_ ctrl =0, | PIN RE- asnactrl_1 (rcc ) 2ZF 17 %)
Flashldo_Ip_en_en_ctrl =0, | SET GPIOWDTBOD, LVR
WFI
DEEPSleep_mode = 1, A | CLK32K, | {& | LPLDOL/H: HAhZF R,
SLEEPRdol power ctrl = | GPIO, H M 4 | if | LPLDOL/H: WakeupGPIO,
0/1, Buck en_ctrl=0, SLPTMR, | #xH] | WDT, Timer0/1/2, (52
Buck bp ctrl=0, WDT, R, BAmArZ )
Flashldo_bp_en_ ctrl =0/1, | TIMERO/1/2,
Flashldo_lp_en_en_ctrl =1/0, | BOD/LVR
WFI (Ark)
PIN RE-
SET
SLEEBleep _mode = 0, WFI BT & 4b | CLK32K, | 12 | HP_LDO f{itH
% b W, | CPU_CLK it
BOD/LVR| % 4, | %k
(Ar#) | RCH, e
PIN RE- | XTH, st
SET DPLL #& | 4
A
fic & ik
FATIF

4.3.2 2 IR

2.1 (RIPFERE NI iR

2.1.1 Sleep Biz\

S Ut e W N

N iR :

. it sleep_mode } sleep Fiz
- PR

. WHE flashdp_en 5 0

. %' CPU SLEEPDEEP %7£32% 0; Hiht: 0xE000ED10
C LA, AWM TR T8 3V R
. WFI();

4.3.

NDK {iXIkEIF kAR
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o GBRIHR:

L. MR AR A T

2. BT, JERR PR

o il

Lo 30FF mO PR, A5 risev PRI

2.1.2 Deepsleep B, kA TR

1. it & sleep_mode & deepsleep #%3, Bl B & W & B power switch, BZE rcl _en  ctrl,
xtl_pwr_ctrl, Buck #1 flashldo FHECE @i driver ERIA

2.
Power Switch K 1 () ER 2 3 3
Ipldoh__en 1
Ipldol__en 1
Ldo_pwr_ctrl 1
Ldol_pwr_ ctrl 0

)

1 0

0 1

1 1

1 1
Peri_pwr_ctrl(cpu/ll_sram/phy_sram/sram0/srain{yam =] i) 1 (ram 7 | 1 (ram ¥#J

fic fic

0 0

Lpldoh_iso_en 1 (Ao 0
ix)

3. MeEVERLE: i GPIO, SLPTMR, WDT, TIMERO0/1/2, BOD/LVR (#[i#), PIN RESET.
SR 1, @ Lpldoh iso_en FEE:N 1, WIASZHEEF TIMERO/1/2 Mefig; 414 Lpldoh iso en
Bi'E > 0, WISZHE TIMERO/1/2 Meigfl PWM #id (FZMIRREARA) . TR 2 s
3, FIRMLEREES T DAKLEE 55, BOD, LVR MBZE2iIFfS 32K M4,

4. XFA L, 42R Lpldoh iso_en LA 1, ASCEF PWM fili; 412 Lpldoh iso_en FEEA 0,
M3 EE PWM il (MRS A TEE) . Xl 2 8=t 3, PWM A DA

5. Flash dp &K 1, iR enhance #3(. ML FIERY dp, 1 rdp W[E]
6. B cpu Hullk FEWCHTIRES /WU ram GRELIKIG, AIBRSER S, AR AT
7. Dly_ time2 FrEARHM LG L HHACE, BOAEILER
8. i CPU SLEEPDEEP 25748 1; Hifik: 0xE000ED10
9. Flash #2518 3 m B
10. e, AW T T8 3V [AL#HAE
11. _WFI();
B RERE:
L. PR R A Ip v D B R R R X R v
2. JGEBRAHNY. flag
ik
Lo 324f mO JAABE (ISR £ ), ASSCHF risev AR

2. gpio e, F/DFFEORRF—oeRen 32K WP, WPRFTZEEUY gpio M, FFE T A
32K gAY (R dly2 MYRERIPRAE ) AR 32K IBhIeh], NIRRT 2Rt sE A, A 32K I
USRI EIGEPS
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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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1. WERRURTE, 7 Ip e DA BRI o
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 VPR it 2 i s 7 76 4 J B Y 278
Standby M1 re- | continue run, MifiE% rx ready Hif|H] 465 A PR pIiG AR A RE %)
tention izt B AR B R T DA
TX/RX (max KR B K payload MHTIR], MRIRIEH | 1888 | M KEITE
59B) ARG TR0 A
BT PRERMeRE 2 tx ST /rx SR RETa] 2867
PRBI IS 1]
A5.248ms
12 mA
8 mA
6 mA
4 mA
2mA
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[]

234
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12 mA
10 mA
8 mA
6 mA
4 mA
2mA
0 pA

A3.012ms

Ad465ps a

WINDOW SELECTION SELECTALL | CLEAR

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

average max time charge average max time charge

RF $21i 32Byte ]

12 mA
10 mA
8 mA
6 mA
4 mA

A4.673ms

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

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

average max time charge average max time charge

4.3.3 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 8: it STACK #&F RAM 5

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

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

1.2 nfuf & Flash %3]

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

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

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

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

K 9: &F flash i H

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 $X |4 (%% PAN_BLE_CTLR_BUFFER_ALLOC K H(H{HIEM S 8896.

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

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

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

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

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

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

BT controller allocating 1056 bytes failed

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

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

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

o app RN pvPortMalloc AYHL Y

o freertos task [tk

o QI freertos EHERITAYEE CEM IR task).

freertos Gl @ g5 EHE

2.3 W7 freertos heap Mk

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

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

JE B AT

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

total allocated bytes:392,remain:5744

total allocated bytes:480,remain:5656

total allocated bytes:536,remain:5600

total allocated bytes:704,remain:5432

total allocated bytes:792,remain:5344

LL Controller Version:bd5923c

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

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

FATHENRF configTOTAL_HEAP_SIZE ¥ N— MR/, DARCRMZSAIT ZR:

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

total allocated bytes:392,remain:2672

total allocated bytes:480,remain:2584

total allocated bytes:536,remain:2528

total allocated bytes:704,remain:2360

total allocated bytes:792,remain:2272

LL Controller Version:bd5923c

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

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

allocate 272 bytes failed,remain:104

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

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

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

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

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

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

2.1.3 ota in APP

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

i % RE R 22 B

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

2. BN HARFECE (1) #%1- CONFIG_OTA_IN_BOOTLOADER f/I CONFIG_BARE_IMAGE, IR &l
A~ (2) 158K user flash Xk /N (optional ), 47K E =
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[EAN - B8 | bleproh hespark ota o] 4| B @ D @

roject +a [ bleprph_hr_ota.map | _] app_versionc ] mainc _] image map_config.h
=15 FreeRTOS/Kemel 5 TH IMAGE MAP_CONFIG_H
L1 event groups.c 8 IMAGE_MAF_CONFIG__H
L] tiste 9
=B 10 CONFIG_BARE_IMAGE
quede.c 11 CCNFIG OTA IN BOOTLOADER
L] stream_buffer.c 12 - T -
1] tasks.c il
] timers.c 12
=1 osset 1s SIZE_512K
Bl os_setup.c 16 51ZE_1M
EHT FreeRTOS/Port [> 17 SIZE_BODTLOADER
] porte 18 SIZE_FIXED APP_IMAGE
J hEapJ“[ 19 SIZE_FIXED USER_FLASH
&l o 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 e R
1 app_version.c 27
=i config 28
] image map_config.h 28
. 30
L] app_config_sparkh ag
L] nimble_syscfg.h 3z
L] FresRTOSConfig.h 33 |
=5 host B
35
] ble_attc pd
] ble_att_cltc 37
] ble_att_cmd.c 38
L] ble_att svr.c 5
40
"] ble_eddystone.c o =
1] ble_gap.c 42
] ble_gattc.c 43 |
] ble_gatts.c B!
45
] ble_gatts_Icl.c e |
] ble_hs.c e
] ble_hs_adv.c 48 SIZE IMAGE HEADER
) ble_hs_atomic.c a9 | CONFIG USER FLASH E * user can change the value */ |
@B bie kot 50 APP_IMAGE START 0x00
y e_hs_cig.c 51 APP IMAGE SIZE (s XED APP IMAGE - CONFIG USER FLASH EXTENDED SIZE)
- et 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 ki

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

bleprph_hr » kel

= ErHES =2 Fo

Images 2023/12/4 19:05 Il

Listings 2023/12/15 9:34 S

Objects 2024/3/29 16:27 =
| ] bleprph_hr.uvguixxuchao 202473729 16:27 XUCHAO 0% 181 KB
@] bleprph_hr.uvoptx 202473729 16:27 UVOPTX =i 50 KB
B bleprph_hr.uvprajx 202473729 16:27 K#ision5 Project 38 KB
|j EventRecorderStub.sovd 2023/11/30 17:20 SCVD =i 1KB
|j JLinkLog.bxt 202473729 11:27 AT 346 KB
] JLinkSettings.ini 2024/3/19 18:28 ESoE 1KB
Q:l JLinkSettings.JLinkScript 2023/12/18 16:19 JLINKSCRIPT 3Zi& 6 KB
postbat 2023/12/4 19:04 Windows HHEE... 1KB
ﬁ project.sct 2024/3/29 15:20 Windows Script ... 1 KB

4.1 BEDFEA vart THEELX

1. f#ifig vart dfu TJgE, i) BOOT_FROM_UART % iEfT(lifE

2. 45 vart dfu JEARY signal AL, FRHESHREER, R TIHUMRE BootLoader CL4HF,
PORTREE M. AT MBI signal %L, BRIAINTR

#if BOOT_FROM_UART

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

#endif

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

for (uint16_t i = 0; i < 1000; i++) {
if (P20 == 1) {
return false;
}
}

return true;

3. Rk BootLoader fIN FAEF, N HEMRTEERE OTA in Bootloader [z

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

#define BOOT_FROM_UART 1

2, 4 LA ANE peripheral _hr {9 TAR, FHFEMM vart THEBIFEA TR, AN ble_central
3. i TH SecureCRT #4774
4. ATIFTH: SecureCRT MRS AH T, H: 1 B3 921600
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5. fidRF b P20 # GND, EfitiF, &F TH SecureCRT I log #THI, —H#H 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 10: PAN107x UART DFU #E A FZARL

6. fE L H SecureCRT [ f£#” FLmE%#R:” %i% Xmodem(N)”, EFEFFFAL TREM A, (T image
%42~ ndk_app.signed.bin, SCEFFUG 5

- Chip Flash uUID : 425031563233391711420F375603AB78
- Chip Flash size : 512 KB
LL spark controller version:d7cd4bfa
app started
APP version: 0.0.0
CoCCCCCoCC oo oo oo oo CC oo oo oo oo oo C o CCC OO C oo C OO CCCCCCCCOCCC OO CCOCC
CCOCCCCCOCC OO oo o oo oo ce
s xmodem {580, 2 octrl+C HiiE.
44% 53 KB 4 KB/s 00:00:16 ETA 0 Errors

B 11: PAN107x UART DFU f&# 304

7. #k#E GND, A4, EEHH log, CEITHTIERRT 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

#if BOOT_FROM_USB

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

#endif

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

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

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

}

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

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

#define BOOT_FROM_USB 1

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

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

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

) pan107xToolBox V0.0.003 - m} ®
hrat 5

HERE

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

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

RERRF
hikRIEF

o

K 12: PAN107x USB DFU 15| 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)

[ 13: PAN107x USB DFU J} 483

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

nEEeF |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

K 14: PAN107x PRF OTA F{i#l

) 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. qy=késk T H
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, T.H Y
{~ pan1Dxx download tool VE.X.XXX - a x
T OmE &S
THRSME
BN THmR v | mamE
THERMRE
~ [PAN10xx Project]
v @ FEREFEE (CRC: 0x00000000)
i BEER
O FEmmEemss
O =rsesafeTs
B FEE PAN-LINK ETFEETH
> O =57
O T# wee O ™= O THNERES
BACLIN 361 ThEE  EESAmEEH
SRS [0 ~| [ mrsRE BEALE FHEETH REL WaC
BERE mgEm| 0 || =#BE BHER
PAN-LINK EE T (v:2.0004.1070.1010) 5xsmmm [ 254 ma]
Kl 3 & 2-2-1 pEsg THF
b 2-2-1 PR Rk TR .
Lo 7 N8R 7 L E T T R LB UG AR Y, SEIUN R SR AR T U fE
2. JE I AR AT I T PRI B SE A B R B R AR
3. ARG SRR M R B .
4, P TFEA, SCEBEBA N PAN-LINK J5 NS R,
5. miili FEOFE TR TR .
2.3. AW SO
Rk THARBY)-> AW SO B M b F1, T A E R SR .
PAN-LINK2.0 P HEH ¥ PASRESE T EL A ERA0 o 6 RHAR AR B SORY ol 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

AL EES 4] PANL0Tx RE L CHAY 66 o

5.2.2 2 BIULK

« PAN107x EVB Tt

USB #e 1 TH#A T

L

— (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#

e« PAN107x ToolBox |#§

« USB TYPE-C £

5.2.3 3 RF JRIPESEW]

NO | Elf4i%FH T EE ¥ 3 H
HA

1 RF PERRINA (RSTT%E. Fifm. EVM. 107 fl 107 X | PAN107x RF JAEF | 2024-06-
WAL R4 ) 07

2 RF 52 REEM, (RSSI) PAN107x RF {5 204 | 2024-04-
[ 1 07

5.2.4 4 W]

PAN107x EVB Hx PIN JHIg:£k 50 :

PAN107x EVB #g GPIO | USB # & O T HE
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 KSR 2 A, S —Mo@ R AAREMER T IR (cmw500), 75—k i) PAN107x tool box T.
H AT S
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411 bR AINIA
1. 7% PAN107x RF iz &1

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 PAN107x Tool Box 1. H.3E475Hm A
1. Jf] panlink #{# j-flash B 4" PAN1080 RF 3t E {44 .

2. PAN107x ) i [ {7 7] £ PAN107x ToolBox T.H Sy, 40N & s, vl i % 42”
05_TOOLS\RF JIlit[# {4\ PAN107x RE Jli [5l{F.ip” .

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.

5.2. RF TEST 253
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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 » v D £ JLink-V644b-240327 =.. P
= ) EPCE w2 o 2
Devices 2024/4(3 21:04 =
Doc 2024743 21:04 g
ETC 2024743 21:04 poi ==
GDEBServer 2024/4/3 21:04 i
RODI 2024743 21:04 ==
Samples 2024/4/3 21:04 i
USBDriver 2024743 21:04 g
E JFlash.exe 2024743 21:04 NEERE 703 KB
ﬂ JFlashLite.exe 2024/4(3 21:.04 TR 344 KB
El JFlashsPl.exe 20247473 21:04 fzzh=l= 408 KB
El JFlashsPl_CLexe 2024/4/3 21:04 iz = 562 KB
Bl 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 NEEETE 16,401 KB
B JLinkConfig.exe 2024/4/3 21:04 RIFEER 440 KB
e JLinkDevices.xml 2024/4/3 21:04 Microsoft Edge HTML Document 147 KB
ﬂ JLinkDLLUpdater.exe 2024/4(3 21:04 RERER 139 KB
EJ JLinkGDBServer.exe 2024/4/3 21:04 AEEE 711 KB
:.'EI JLinkGDBServer.ini 2024/4/3 21:04 EE2E 1KB v
40AME  EEH14TE 702 KB =

K 6: J-Flash H e
2. Xl JFlash.exe FIHEAM:, ZEXGASLE EFE Create a new project, #XJ5 M7 Start J-Flash
Eigail
TR @ AR, midy. .., #EA Device HEHEA T
JE Manufacturer H11%6#% Panchip, KRG E|FH-1k$E4 ~ PAN107X () Device, miili OK #4HHGIA
SRR Target - Connect, HEHEHARSH
Wi Rkt B E J-Flash B4 My 2 1 X0
B iR BRE Target - Production Programming (Pt F7), Besifely EibH
BRE G, AR R
i PR MERF AL 2T, FETFMEA— NS, SEFSSH E.

® N> o W
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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 255
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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

256
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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

5.3. JFlash %5k 257
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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

258
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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

259



PAN107x/PAN101x NDK JF% £ H T, KA 0.6.99

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

260
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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

/.. Panchip 2.4G OTA VE.X.XXX - m] ke
Wi BT ##

BORE

#0012 | COM4 #USB-Enhanced-SERIAL CH343 (COM4) v EHE

BEEE

[ T0#ER | [D:test OTA ota bin

| 2 A 0x24564(145.348 KB) | FAEATFFAD 0250000148 KB) | BEHE 37 |
BF ZHiRE

B HThE (dbm) 0 | E MHe) | 2510 |tttk (Hex) [71 76 41 20 |

| BEAh |4 KB -

@ Bt | | BEmME FHE % FIRAHER ) Bytes) axEFiaEng
P iR [ERE - BB EBHE FREA Fms)
> THETHR

EHEE HERESITE Ditestlog |

0%

& 14: OTA FLif

L.2. SRPEEEI 5 ik

- fmE OTA Ry 3¢, “*.bin” #g=UREF 3.

- PR 2.4G TR HR 14

AR, TS FNER, HFE RF SHACE.
CAERETT RE 24, fREAGHIRENE, FHE RF BLE.

=W N =
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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

5.4. Panchip 2.4G OTA T H 263
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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 ~]
iR [37 Bries ~]
7 [PRESO ol
PHY: | 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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[PANI070 UAIA (QFN32) | ¢ £ =
: ) 2
ADC ¥ 2 =
12¢0 < EI
S 2
PO s Z
‘ ikiibat =] el
PL 1. 5
. 1 1
£ E S EEEE
PWM g;mémmmm
SPI0 B
Pl PR
v SWD . NF“” 26 10 BREHFH VSW1 VW1 SWD_DAT
TIMER2 Oros 27 L0 BEHEH VBAT VAT SWD_CLK
UARTO “ P05 e
& UARTL Oros 28 1vo BAHFH
- - P0S PLO PANCHIP
- Oros 30 vo @E#H=FIA PLL
v P07 2 13
Oro7 3 U0 BEHFH J
o
QFN32
PL4 D
=
11LHA LEE
B oA & L 8
a
-
a =7 =2
SEazk
=
e
< > <) Pl 13 ] T ]
I I 5538 (dbm) [ | AT (dbm) I
=0 17 i 1 o 10 o1 o 53 |4 #05 |COMS #USB-Enh:
EHEE | 115200
-30 o filafu [ NONE ~
#Higf |8 ~
fEikfz | N
|
mEIE — Lz
“ 45 = Elrms
= . %5 pEREaAR
0 50 50 REBE 00D
= & [2402 |- [2180 ~]
B EI A A
B 60 E)
5 m 50 60 60 [Defaut ~|
= 64 64
e
g ) = = = 86 BTRIAHBRAEE
=g [30 ~|
2 T BREEREHEES (dbm)
o [-110 ~]-[20 v]
ul:
RBEER
=
o
-110-
EEEEEEEEEEE R R R EEE R EEE E Y R R Y R
F333333333 3332335333335 33333333 =
Fhkili (imo) i
b e
.
K 5: RF Il A
.
268 Chapter 6. & T H



PAN107x/PAN101x NDK JF%&£Z4 6 H T, KA 0.6.99

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

)

PAN107x SoC A Ky H Al SRS %
« PAN107x BQB Test Report
o PAN1070 ZHEEMHR A
o PAN10xx FHI|# A2 4y
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Chapter 8

Sl H R

8.1 PANI10XX NDK v0.6.0

PAN10XX Nimble DK v0.6.0 (2024-08-05) & % 1fi:

8.1.1 1.

nimble

SDK

o fitfk Nimble #7F Host ECHS, #Hri4 Mem Pool M|, DA PAN101x ith i/ Memroy (1375

o fift Nimble RGe/H3hHAE, R AVIRMLTRSS OS WIIRIER MR, fEET IR XM )G, &
G IR IBAT

o fitfk Nimble DeepSleep {EIhFERAE, I3 Standby Mode 1 A1 Standby Mode0 % fF

o 2% DeepSleep MuEIEE] ) B HL LAY 17T

o BTG-S SLTIFEA JC APT 210 (os_Ip.h):

soc_lptmr_cycle_get ()
soc_32k_clock_freq_get ()
soc_lptmr_uptime_get_ms()
soc_busy_wait ()
soc_reset_reason_get()
soc_stbml_gpio_wakeup_src_get ()
soc_enter_standby_mode_0()

soc_enter_standby_mode_1()

o 2 FreeRTOS vApplicationIdleHook () pRARE S, MEHARIEME, VAT RRIFERIH

7K

o ¥ bootloader, ik 2.4G OTA Fh& a5 fa e

Panchip HAL

e Panchip Spark BLE Controller Library:

DA P AR (RSN
fife REF 1:fE
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o Panchip PRF (2.4G Private RF) Library:
— B TRX d/NFA IR ] g 4% 11
~ itk B250K j@fE
« BSP:
— BRI R BE SRR A AR
— Bt DMA Driver, BERALERIHE
~ HH FMC Driver, {ifb—28452 OpSE AR R Flash #4ER 5%
— B3 12C Driver, #g— RN
— W#r Timer Driver, &8 K:4637 5 Timer0 JoikiE ¥ FH 1 7 &t

— WA SR HAL JZ Driver, ‘EfT@%T 4 HJIK)Z Driver g kiYL EJZH) Driver,
A6 T AR (8 7 3%

Samples

o bluetooth:
— ble_multi_role:
* HTHET A = AR
— bleprph__enc:
* SZFF panl01x ith i (Bt panl01x i i TFE)
— bleprph_ hr:
« TG ARER)REUR T (BRIAAEERE)
* HTEEH PHY JF% (BOAAERE)
— bleprph__throughput:
* FEFHINLTE, Rl
e low_ power:
— deepsleep_ gpio_key wakeup (H#):
* {87~ SoC # A DeepSleep AR7S, Hilid GPIO 5y i i
— deepsleep__gpio__pwm_ wakeup (FHi#):
* {87 SoC YEA DeepSleep MRE, (HAME PWM i GPIO K H M
— deepsleep_ pwm_ waveform__generator (Fi):

* V7N SoC AE DeepSleep RS N PWM e, H{#i/H APB HW TimerO 5@ B figHf:
Bt PWM B AR S 25 b

— deepsleep_ slptmr_wakeup (H1%):

¥ 0T SoC HEA DeepSleep (K75, Jfiid SleepTimer i1 (e
standby__m1_ gpio_key_ wakeup (H1#):

* W7 SoC #EA Standby Mode 1 487%, It GPIO e o i
standby__m1_ slptmr_wakeup (H1%):

# WK SoC HEA Standby Mode 1 4R7S, It SleepTimer & B #K Fei
— standby_m0_p02_key_wakeup (FH#):

* YR SoC A Standby Mode 0 k7S, Friliid WKUP (P02) bl Hoe i
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multiple_ wakeup_ source (Fi):

* 7R SoC ZAPMLEEYR . 2 M RIFER 2 (8] 1 U1

e o0s_debug:

os_rtt_logging (Hr):
* V/RMEH] Segger Jlink RTT 17 X ATEI Log 1Y ¥

e peripheral:

adc_read_ multiple_channels (H3%):

* 7~ ADC HAL Driver f{i ] 5
gpio_ digital_input_interrupt (Fri):

* WRMH GPIO HAL Driver 523 sty =i GPIO i ARG T AE
gpio_ digital _input_ polling (1#):

« WL GPTIO HAL Driver SZBLEFI] 21 GPIO & AR T AE
gpio_ output_ open_ drain (HI):

* WRMEH GPIO HAL Driver 5231 GPIO FFji (Open-Drain) i Zh6E

gpio_output_ push_ pull (GH1):

* JH/RE] GPIO HAL Driver 23 GPIO #fE# (Push-Pull) #3316
gpio_simple__convenient__apis (H):

* {878 GPIO JiR)Z Driver frffibg JLAfay SR 4r A4 1
i2c_master__dma_ receive (Fif):

* Y N# ] 12C HAL Driver 3£3| 12C Master [) DMA I3 fg
i2c_master_int_send (H):

* JE7R# ] 12C HAL Driver 2231 I12C Master {1 F1 7 & £ Th g
i2c_master__poll_send (Hri):

* JE/RE 12C HAL Driver 528 12C Master {75 &% 2 E
i2¢_slave_dma_ send (H1):

* /N 12C HAL Driver SZ3| 12C Slave §) DMA % i%3RE
i2¢c_slave_int_ receive (Fri):

* J N 12C HAL Driver S23] 12C Slave (1 HP izl oh g
i2c_slave_ poll_receive (Fit):

* J R fH ] 12C HAL Driver 528 12C Slave FAT N RE
pwm (H):

* Jl77 PWM HAL Driver i F 53
spi_master__dma_ send_ receive (FH1#):

* V7R SPI HAL Driver s8] SPI Master DMA J5 =048 K G Eh g
spi__master_int_send_ receive (HiH):

* VNI SPI HAL Driver SZH{ SPI Master FrWr 5 =56 & Jg U sh fig
spi__master_poll_send_ receive (Fi):

* R SPT HAL Driver S£8] SPT Master #7730 & J5 U iE

spi_slave_dma,_ receive_send (H1):

8.1. PAN10XX NDK v0.6.0
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* /N SPI HAL Driver 32, SPI Slave DMA 7= 4ellts & BhRE
— spi_slave_int_ receive send (H1%):

* R ] SPI HAL Driver SZ8 SPI Slave #igi Ty X Seliis A 2 g
— spi_slave_poll_receive_send (H1#):

* VA /R# ] SPI HAL Driver 228 SPI Slave Zrif) 5 2 5eUe G & BhBE
— timer_ basic (H):

* 78 Timer HAL Driver ByiT% (TTH)) ThiE
— timer__capture (Fi):

* {87~ Timer HAL Driver % AffiZRIIfE
— uart_dma (HrHg):

* YN ] UART HAL Driver SE3 UART DMA J5 = A Bk sh ik
— uart_ fifo (H3):

* R UART HAL Driver SK8] UART wp Iy U1k £ 2 e
- wdt ()

* j#7n WDT (Watchdog) HAL Driver )i Jf 55
— wwdt (HriE):

* Jfi7n WWDT (Window Watchdog) HAL Driver )i fj %

e security:

— fw__encryption (Fi):

s (S Al NG . R R LE PR Flash SCEEACRSY 7 ik

« solutions:

— ble_accelerometer (Fi):

* R A SUIRSSHF EVB I B A2 e i bR E i i) vk
— ble_app_ uart (HiH):

« RIS AP DB DIAE, ML M FALE AL A 3 8 5 T AR DR EA T4
£/ piiA

— ble_spi_tft_led (Fri):

R T S B SO AR AT B 2 0 7 P 2R AE EVB OLED Jiids
SREWIR/S

— ble hid_ selfie:
* R panl0lx i (3 panlOlx St 7 TFE)

— ble_hid_uart mult roles:
« B3 UARTL 5 H g AL DI IR 3 1Y et
* 155 MAHL Notify | FHLAG 5
* 1B Watchdog {ii fEJ5 2 7 5= AR e

o Hifth:
~ A BIREERT configuration WLHE:, E5—Lb4iiR, HRHg—LL Bk
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8.1.2 2. HDK

o SBTi% PANI10TOUALA 4R, SO TIRSCME. A S0fF R v15 A

8.1.3 3. MCU

o 3 ADC fif&:
— ffigk ADC Buffer PABEF RAEEUHERIE
o T PAN101x/PAN107x ifs /- Keil Flash 654584 (FLM) SCfF, $@faEt (67T meu misc
H %)
e Ji§)2 Driver BRI —S R DA ZERY LAY

8.1.4 4. DOC

o HUBSCRYHL T, B PANTOLx AMS 55 T alsiEse, itk —sedkih
o HTHT PAN1Oxx M5 & % S0

o ¥ BLE MULTI ROLE {530y

o T¥i BLE Peripheral Throughput Test f5ilf% kY

o HHl Low Power {[RYJFEM S BIFESCRY 8

o H3f Peripheral SMEAH EBIFESCRY 25 f

o B Security [ {4 IR SCRY 1 f

o H¥ BLE Accelerometer J5 Z&fIFE Y

o T BLE APP UART 5 ZE A% SCAY

o ¥ BLE HID Selfie J7ZfflFE Ay

o T BLE Spi Tft Lcd J7 & HIFE kY

« OB NDK App FF & 5w SCRY, BUBT PAN1070 (IhAEMHRZESR, JHH PAN1010 (OZhREM 457
o B LESCRY R AR R

8.1.5 5. TOOLS

o T Panchip 2.4G OTA T H % v0.0.004 Jfg4s:
— B UGE T A SRR F] 2000000 Hz
— W OTA IRt 5 55 R
— B OTA &% 52 il S e
o HHE TR T H PAN10xx Download Tool & v0.0.005 JfiAs:
~ BREIIRE-> I PHY (7]
— BEHT PAN-LINK 34N ADL 10 #i bl RST i s<sil, #5608 R iy RST HIT6e
~ WHTNENEE EIIEE, BiA SDK AR EE S, SEINE i Flash £2)7
- BRBEFERE SR log WoRHHR FT
— ABIEH HRRRAR A R I )
o AT A HR:
— B3 JLink TH PRy FLM U 2R
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8.1.6 6. ISSUES
108 B 1) 8
o BUG #873: FEZA ) Hi—peripheral _ota—5/NKFHL 11 BEE& T4k, /K 11 Z235H) nREF Conenct 3%
A 4.28 I, Joik Tk

8.2 PAN1070 NDK v0.5.0

PAN1070 Nimble DK v0.5.0 (2024-06-07) £ %7 :
#i:: PAN1070 NDK #LE % PAN101x Rt H .

8.2.1 1. SDK

nimble

o itk Nimble Samples Configuration Hg £

WIMARGE 1D

ALBIFE SRAM P IFHFE

B PAN1OLx Sty S

DAL E B Sk IaAE , 1B5R5 App Z RG] ADC 7 AL 58 i )

Panchip HAL

e Panchip Spark BLE Controller Library:
— ®OB PHY 9Kz, ik RF Pi6E
— BEh& B Tx Power #11
o Panchip PRF (2.4G Private RF) Library:
- ¥ PHY BCHE, fifk RF PERE
— T#H Tx Power
« BSP:
- BB FT AU EERANR, HF74y—2% SRAM
— B PAN10Lx (81 Y SCRF, 446 Driver )z Flash BsRiaikss
— Bt ADC Driver, (FIAEWAHAMNI FT AL
— TP CLK Driver, Ak WDT/WWDT H}4hiFesRs:
— B 12C Driver, 25 12C BRIV IEH LA ) &
— ¥ LP Driver, ] DeepSleep REF Flash fyfibf, PATTZ2h#E
— B Power Driver, JJF Nimble #H J¢BIARE HHR 324 i IR ShS B 0L A &It i e
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Samples

W
— bluetooth/bleprph_hr
* 3CHF panl0lx Sf 7 (B panl01x i i TAE)
— solutions/ble_rgb_light
* FF panlOlx th g (Bl panlOlx it i TAE)
it :
— mcu_boot: B bootloader, fiiifk 2.4G OTA ThfE
— A BIFAAY configuration Jir EHE 42

8.2.2 2. HDK

it PAN1010SOFA Aot [ 45

8.2.3 3. MCU

HH ADC fif:
— PUALBE RS, (RS A
HH PAN1070_PRF TRX JF 4450 .pdf SCRY

i PAN101x ifh i Keil Flash BB (FLM) Cff PAN101X_252KB_FLASH.FLM ({iiF
meu_misc H3x%)

R
— TN AHER BRS¢ Log #ith
— it PAN10Lx G Frid sy (RS 5 PAN107x #:H], {H#i4 PAN101x Keil Project, yF2
HBBIFEF PAN101x 5] BIBR i Joi: 30 4F)

8.2.4 4. DOC

BRSO UL T, BT PAN10Ix MRNA N

BB NDK R A TTHE B SCRY, IFHE IR PAN10Ix fifiid

3% NDK Configuration [t &I & 5 F Y

P PAN107x EVB /M40 3CHY, BHE 42l PAN10xx EVB /40, FHids PAN101x #H /44
SR PAN107x BEAF 5 R0 SORY, KFH A PAN1Oxx BEFAH 3, B PAN10Ix AH5¢

e

B BLE Peripheral HR if£3CRY, #rixt PAN10Lx itk i 3CRpfs LA A

fiift BLE RGB Light BFE3CRY, Hrifx; PANTOLx jfh 5 S Rpis oL ry ik

FEHT NDK Mcu Boot FFATHESCRY, A i 4 U AL B 44

SR & bk LHULWISORY, i PAN101x 8 1 (i fifiid

HTHG RF TEST UEHASCRY, /48 RE MR R0 i

Y JFlash e kUL SCR, /M4 Segger J-FLash T HBgsk[E (3] PAN107x SoC #77 ik

Fri Panchip 2.4G OTA T ELUEHISCRY, /M43 2.4G OTA By FHLN AL 434 OTA TRy
%
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o WHNDK F LA (FAQs) SCRY, PERBLSEREULT, S 7 1E% TAERImHR, (4] JLink (SWD)
5 (BURME) FRUCHRAR e ) It PR R Rk vk

o HUBTECA SCRE R SR A AR RAGIE , BT PANLOLx St A SCRpI DL i
o BRI BRI

8.2.5 5. TOOLS

o Bt Panchip 2.4G OTA TH., M THlA OTA FHX Mttt OTA TH
o HTE LS T H PAN10xx Download Tool [H/)4H:
— FrHER; PAN101x SCRpE L4
o W RF MR ZE voo2, fifbikfg
o BRI THAH

— P34 ForceEraseVectorTable PAN107x.bat A, AJ#E[0 - Flash |1% Vector Table, FH
IERFIEE AT (I & 465 /FAQs SCRYAH K EHT)

8.2.6 6. ISSUES

Wil

e BUG #873: 3% ) fi—peripheral ota—5/NKTFHL 11 BEE& T, /K 11 228 nRF Conenct 3R
A 4.28 B, ToiETH

NEIIL]

o BUG #802: PRF OTA, iff OTA {EH client, Ff ota FZ& HAK /KSR

8.3 PANI1070 NDK v0.4.0

PAN1070 Nimble DK v0.4.0 (2024-04-03) & 41f :

83.1 1. SDK
nimble

o Db Keil TRGPRGE, WHRHmRLs
o 1tk app_ config spark.h {Fc & eI NS5 H 2K

. ﬁl‘:?ﬁ SoC Power Domain, HEMEACTIFE (S HE e L2 I AR A 24 L BE (AL 85 i Power i
H

Panchip HAL

o Panchip Spark BLE Controller Library:
— itk RF g
— 5 RCL {EJIRDIFE i 1 42 ) &
- 84X RF PHY i

o Panchip PRF (2.4G Private RF) Library:
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— B3 DCOC KeiEife
- BERBUSCER N Bug
— HE Tx Power 43
— H¥ g 250k deviation & 170k
— AR rssi FE 10, BEIN rssi 2 RAR R
« BSP:
— BB FT KR B BRAGRE
— ¥ ADC Driver, fii—46 API #1101, PAfEjfL ADC fifi Hiffs
— T3 CLK Driver, #iiks# PWM BHPER APT #2200
— B 12C Driver, BAZWHER)
— ®O PWM Driver, Biif{—25 iy API #1
— B TIMER Driver, {&5Z— 2L [1]#
- BE LA AR A R R

Samples

5t
H

— bluetooth/ble_multi_role (i)
* BLE Z 32 \IfE
— bluetooth\bleprph_throughput (i)
* BLE MHLE 2B
— bluetooth\bleprph_distance (i)
* BLE MBI GIRE (OIS DAL RRAR phy H14t)
— bluetooth/peripheral_hr
* BIE 2 Wi IS T ST )
o HE:
— solutions/ble_vehicles_key

« & RSSI BN

* BEARTFHEA Z W74 ceed settings 4 H S 4 B0 BRI E L

o HAth:
— pan107x_mcu_boot: ¥ bootloader, i 2.4G OTA ZhfE
8.3.2 2. HDK

o BRI 0 B I it i P 4R

8.3.3 3. MCU

o FH PRF_OTA CLIENT filfs:
~ 24G OTA & Pum LAE, s 2.4G OTA I
o JiH PRF TX SAMPLE UI fil PRF._RX SAMPLE UI fijf:

8.3. PAN1070 NDK v0.4.0

281



PAN107x/PAN101x NDK JF% £ H T, KA 0.6.99

— WHRERE 2.4G IR I

e % % mcu misc H 3 F W IH M A Keil Flash 48 5% % 3% (FLM) 3¢, ¥ 1%
PAN107X_508KB_FLASH.FLM

o SHURIATA Keil TAEECAMHIRY FLM SO

8.3.4 4. DOC

o i ble_multi_role IR Y

o Hrh¥ bleprph_distance iR Y

o Hri¥ bleprph_throughput FIFESCRY

o i mcu_samples_doc/PAN1070_PRF_UT JE &5 Ml i i B . pdf flfE SCY
o ¥ ndk_develop_environment_intro /124 CAY, H#HT FLM SC5iRH
o ¥ ndk_mcu_boot JFAHAREI U, i AE BAE A SR PRI B4
o MACSCRYHSEZEM, 750 T NDK Fl ZDK SCRY, A5 SCRY 2R 04 5 i i i

8.3.5 5. TOOLS

o W T HAf T H PAN107x ToolBox % v0.0.004:
~ Frth USB il fEHE
o BT RE M
— i PAN107x RF 3
— ¥ihs PAN107x RSSI VIEWER il it [ {4
o Ji¥ JLink v6.44b {4
— S PAN107x ith 51 Jlink 63247, JFlash Besp4E

8.3.6 6. ISSUES

Wil

e BUG #802: PRF OTA, 7 OTA {E4 client, F|f] ota F}ZH AR I/RE KM

8.4 PANI1070 NDK v0.3.0

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

84.1 1. SDK
nimble

« it Bootloader, FHERINTERS BIRE A lAE, Wit App TALALE /A5
o B SMP BT TR%, VSCREA OTA T

o TE¥ nimble ble host —LE4Hy

o R ARG DAL, 1T Mk SR 7
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Panchip HAL

e Panchip Spark BLE Controller Library:
~ fidk SRAM i i
— itk MD
— Bz s R RS
— iy DTM S2F¢
— {4k adv Rx timeout & 60us
— 4k RF Post Tx Time
- ¥ PHY 24§
— S WTEEAR R B o )
— B2 0x28 Wi e
o Panchip PRF (2.4G Private RF) Library:
- ¥ PHY 24
— SEa%—88 APT H: 01
« BSP:
- SR FT AU B AR
— 3 ADC Driver, Hr—2 API #2110, PAfajfk ADC fii fflimi s
- ARG A hiRAE
- B E SR
— B5 GPIO_DB #H K E5H A2 FRAT R0 )
— BEARIIFE Driver BT
— FEER— BN LA AR DARE S 18 P 20 128 i 5 XU

W piIR

o T
— bluetooth/peripheral_hr_ota (FiH)
* /R OTA T
o HE:
— solutions/ble_mouse (i)
* BLE R %
— solutions/multimode_mouse ()
* RT3
— solutions/multimode_mouse_dongle (Ffi¥)
* ZRIEARICE Dongle J7 5
— solutions/ble_prf_sample ()
* BLE & 2.4G Wi %
o Hih:
~ FrABIRRSESINT OTA 3CiF, AT 3 T Alme Bt

8.4. PAN1070 NDK v0.3.0
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x Bare Metal
* OTA in Bootloder
x OTA in App

8.4.2 2. HDK

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

8.4.3 3. MCU

« HH ADC BRBIRE:
— flt4k. ADC Convert Test, VDD/4 Test. Temperature Test JFfe, i Hragz 0 LA LA
o HF CLK BEURGIFE:
- BE—LEE
TR LP SR Bife:
— EAAPIFEA TR LowPower
it PREF__Template. SAMPLE | :
- 24G BRI, AFEH P PREeE AT 246 TR
o HiAth:
— 1852 GPIO_DB HH 454 1444 R 1R A 17 88
— B BIRRA U Tmage 24 B35 TR — 20y 7] 8

8.4.4 4. DOC

o HiHf ble_mouse fAilFECRY

e ¥ multimode mouse fFIFECHY

o Hri¥ multimode_mouse_dongle flFE Y

o Hri¥ ble_prf_sample fIFE LAY

o T mcu_samples_doc/PAN1070_ADC il 4231 B . pdf BIFECRY, DAVCH: TARG BBk
o Hri ndk_mcu_boot JFEIGE LAY, N4 NDK [ Bootloader

o 4 pan107x_evb_intro FEEFTRI SO, N4 PAN107X EVB FHENZ

o T¥ panl07x_hw_reference_design W4T 30y, B T — BAAHG A

o Hrh to0lbox_intro T EL4f T H A Y

8.4.5 5. TOOLS

o R T H PAN107x Download Tool % v0.0.002:
— B5E —IEAE IR)

o T HAS T H PAN107x ToolBox v0.0.003:
— BT A
— B RF {55 REFH
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8.5 PANI1070 NDK v0.2.0

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

85.1 1. SDK
nimble

o H3# BLE Controller, {fifb—28EPAmARH1E 5 — 2L a1
o SHTHGHREL MAC Hiuhkftd: r

Panchip HAL

o FHaEk A Hardware Calibration &S5035 M
o ik WDT #2101, §7 K WDT Reset 15 ({1
o BB RF Lib, fifk 2.4G #{F AR

W piIR

e ble_cent_prph (Fi) : W/RiEA FEMN—KINRE
 ble_central (i) : /RIS FHLIIRE

o bleprph_hr (Hi¥) : H/RWEAMYLIIRE, W& GATT flk45: HR (Heart Rate), RS S,
£ AR I O R A

o bleprph_enc () : H/RIMELAKINEEBLXTTIEE, W DAFN AR BIHES 7 X5

 ble_hid_selfie (i) : HAAMI R, Wi HID il FHLIAR

o ble_panchip_cte_beacon (J#¥) : Panchip ¥ FEMARE %, HidkikEEn) &5k, Ll
WA E NI RE

+ ble_rgb_light (i) : ¥iF RGB AT# 7%, W/x BLE RGB tT5 F4L APP #ff7i%s:, #
APP ¥ RGB (T B 55t

o ble_hid_uart_mult_roles () : Wi fd & %, BRI hid H B ERE, Sk
1T 1M

« ble_vehicles_key> (i) : WA G MM TS, HURIET HID IRSFHY H 3l R IR 55

=

8.5.2 2. HDK

o it PAN1070 UALA EVB 48, Bt Soff. Aot

8.5.3 3. MCU

o W LP {RIIFEHIFE, Hiik CPU Retention and Remap JFifs
o ST 2.4G BUFE RO SCRY, R B 2 (A R
o HUHIANICZE Driver iR, HIRIGLHT B B R HEAS B e
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8.5.4 4. DOC

o B ble_cent_prph fiFf2E Y

o JH4 ble_central IFETAY

o Hri¥ bleprph_enc fIFE Y

o Fi4 bleprph_hr fiFESCAY

o JH ble_hid _selfie fIIFECEY

o F1 ble_hid_uart_mult_roles L SCRY
o i ble_pcte_beacon HilFECHY
o Pt ble_rgb_light BIFE Y

o Fi ble_vehicles_key fIFE3CARY
« MY NDK App JF K5 S0

o FiHY PAN10Tx BEAF5HZ I S0RY
o GHTHY BRI SCRY

8.5.5 5. TOOLS

o FritE T e T H PAN107x Download Tool
o BiHG Testbox RF M [E

8.6 PAN1070 NDK v0.1.0

PAN1070 Nimble DK v0.1.0 (2023-10-24) & % 7i:

8.6.1 1. SDK

NDK HBHIF K HEZEETF Keil + FreeRTOS + NimBLE, Hi:
o Keil /& SDK SCRFGHATF A 3085
o FreeRTOS 2—MJFHEEM#MERS (RTOS), MTHEA NimBLE S Y
+ NimBLE 2 —MFERSIFER A (BLE) 5.1 ik, HSLFs b Apache Mynewt i H f—ii s>

fir o Ji %
o esl: BSL M RURGIFE, SCRSME SPI Flash f76%. EPD S/kBt. RIHERR . RF W54
E2)i 8
8.6.2 2. HDK

H RICA S L T 30 R AR 5 Bkt
« PANI107B QFN40 AR E 40, BoTIscff. A seft
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8.6.

FBRAS SR AL 740 MCU #RAL Keil BIFR LA 530S -

8.6.

3 3. MCU

ADC

CLK

CLKTRIM
DebugProtect
DMA

EFUSE

FMC

GPIO

12C

LP
PRF_B250K_RX
PRF_ B250K_TX
PWM

SPI

TIMER

UART

USB_HID

WDT

WWDT

4 4. DOC

B ARCAS B AL 5 0 SO -

8.6.

NDK P A 1467

NDK &5 N4

NDK #{KHELE N1

Nimble i/}

PAN107x f#{4Z% 1T m

ESL Hi -7 A8 48 bR%5 7 B RE L]
MCU Jig)2 SR 5l Bl FE 3

RIIFEF K45/

NDK RAM i i1 0 4347 A S ARAC 4 B

5 5. TOOLS

H BTCAR AL T4 TR

FEOTH (PCTH)
Air Sync Debugger (F-HLIMIAE% 5 APK)

8.6.

PAN1070 NDK v0.1.0
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Google Home (FHLMIA# %5 APK)

nRF Connect (FHLIMAEK 4 5 APK)

nRF Mesh (FALMHER 4 5 APK)

Siliconlabs Bluetooth Mesh (FHLi{4k (% 5 APK)

8.6.6 6. LLuni s

o MCU USB_ HID {528 4 18 i 3t

288

Chapter 8. ¥ H&



	快速入门
	NDK 快速入门指南
	1 概述
	2 PAN10xx EVB 介绍
	3 NDK 开发环境确认

	NDK 开发环境介绍
	开发IDE
	Keil Flash下载程序

	NDK 整体框架介绍
	1 简介
	2 NDK目录结构

	Nimble 简介
	支持硬件
	概览
	应用示例
	API接口


	硬件资料
	PAN10xx EVB 介绍
	1 概述
	2 开发板硬件资源

	PAN10xx 硬件参考设计
	1 概述
	2 原理图设计建议
	3 PCB设计建议
	4 BOM


	演示例程
	蓝牙例程
	BLE Central and Peripheral
	BLE Central
	BLE MULTI ROLE
	BLE Distance
	BLE Peripheral ENC
	BLE Peripheral HR
	BLE Peripheral HR OTA
	BLE Peripheral Throughput Test

	低功耗例程
	DeepSleep GPIO Key Wakeup
	DeepSleep GPIO PWM Wakeup
	DeepSleep SleepTimer Wakeup
	DeepSleep PWM Waveform Generator
	Standby Mode1 GPIO Key Wakeup
	Standby Mode1 SleepTimer Wakeup
	Standby Mode0 P02 Key Wakeup
	Multiple Wakeup Source

	外设驱动例程
	GPIO Push-Pull Output
	GPIO Input With Interrupt
	GPIO Input Polling
	GPIO Open-Drain Output
	GPIO Push-Pull Output
	GPIO Simple Convenient APIs
	I2C Receive Send Dma
	I2C Receive Send Interrupt
	I2C Receive Send Polling
	PWM
	SPI Receive Send Dma
	SPI Receive Send Interrupt
	SPI Receive Send Polling
	TIMER BASIC
	TIMER CAPTURE
	UART DMA
	UART FIFO

	固件保护例程
	Firmware Encryption

	解决方案
	Solution: BLE Accelerometer
	BLE APP UART
	BLE HID Selfie
	Solution: BLE HID Uart Mult Roles
	Solution: BLE Mouse
	Solution: BLE Panchip-CTE Beacon
	BLE PRF SAMPLE
	Solution: BLE RGB Light
	Solution: BLE Spi Tft Lcd
	BLE Vehicles Key
	Solution: Electronic Shelf Label
	Solution: Multimode Mouse
	Solution: Multimode Mouse Dongle

	MCU Keil例程

	开发指南
	NDK Configuration 开发指南
	1. 背景介绍
	2. 配置概述
	3. pan107x 和 pan101x 工程配置以及区别

	NDK App 开发指南
	1 基础指标
	2 开发流程

	NDK 低功耗开发指南
	1 低功耗模式
	2 开发流程
	3 低功耗注意事项

	NDK RAM 使用情况分析以及优化指南
	1 如何查看KEIL的RAM和Flash使用情况
	2 关于堆空间的使用说明

	NDK Mcu Boot
	1. 背景介绍
	2. flash 区域的划分
	2.1 BootLoader mode
	3 BootLoader 升级流程和策略
	4. uart 升级详解
	5 USB dfu 升级详解
	6 PRF ota升级详解

	NDK 常见问题（FAQs）
	Q1：为什么我使用 JLink (SWD) 烧录一个工程后，无法（或很难）再次烧录？


	量产测试
	量产烧录
	1.芯片硬件系统说明
	2.量产烧录工具

	RF TEST
	1 功能概述
	2 环境要求
	3 RF测试固件说明
	4 演示说明

	JFlash烧录
	Panchip 2.4G OTA 工具
	1. OTA 升级


	开发工具
	PAN107x Toolbox 工具箱
	功能界面选择
	1. RF 测试
	2.设备固件升级
	3. 芯片引脚规划
	4.RF 信号采集


	其他文档
	更新日志
	PAN10XX NDK v0.6.0
	1. SDK
	2. HDK
	3. MCU
	4. DOC
	5. TOOLS
	6. ISSUES

	PAN1070 NDK v0.5.0
	1. SDK
	2. HDK
	3. MCU
	4. DOC
	5. TOOLS
	6. ISSUES

	PAN1070 NDK v0.4.0
	1. SDK
	2. HDK
	3. MCU
	4. DOC
	5. TOOLS
	6. ISSUES

	PAN1070 NDK v0.3.0
	1. SDK
	2. HDK
	3. MCU
	4. DOC
	5. TOOLS

	PAN1070 NDK v0.2.0
	1. SDK
	2. HDK
	3. MCU
	4. DOC
	5. TOOLS

	PAN1070 NDK v0.1.0
	1. SDK
	2. HDK
	3. MCU
	4. DOC
	5. TOOLS
	6. 已知问题



