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RINFEEES (BLE) R&RARMETFRAKE (SIG) A%, BHREIREESUIRRINFEIRERRANE
TIR%%F-

REHEFER—FREEARIRE, ATUMKREREERXN/SREERRFIREMNLL, BRHTRIT HREH
5. UERASENITARXMENERNERRIE, TERREBHBNGN.

RIhFEEE g &I AR AR ERE S = B0 —/ BBy, ILfE AN AR FREB T LEREIB A TR
B

E 1. SRR TR T R LURAN R it P RO i &

GAMSEC201411251047
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1.1 BLE 1y #2424
ENEEFRARTRHETROME 4.0 ERXRS (BIE 5% 228 . ZRANEFREXERMTS
RARRG:

HAui®E=E (BR)

BIREE
BHEEFRATHEET L. REMERS (ISM) ik 2.4~2.485GHz, AELHKESERERNTHEAEES
B, CEMTH. BN, @WTES. RNRETRARMN LRI
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RInFE.
o, RMFEFRANENZA T SIMERBR N BBEENERN, EIhWEEZMTEMEE (BR) | 558
HIEFE (EBR) LUIRESREEE (HS) .
IR IhFEE ZF il AR B P AR 43 4R K
1EHIEE
x|
EHIBR e SYIEEMEERE.
FH EIFBEERITHFIEE N (L2CAP) « RLEHEF (SM) « BHEH (ATT)  BRBEMHEEXH
(GATT) FBRAIFEEESXH (GAP) . AMNMAMKI S < BRFEOWIMAENIEFZEED (HCD .
s, BABRIEFNE v4.1, v4.2 71 vEx BEFUTHIFNE: X TXEFHUENEZER, BSEREENT

SCHY,
2. {EThEE Fthilik et
EZ ks e
HERE 2
PHYE
1.2 YIRE

LE 1M #32 E R sRiZWAN 45 1Mbps BiERNSTEHSES, RASHNBEE (GFSK) AR, EELER
2R 2.4 GHz ISM JEErH L 2400-2483.5 MHz BISAET1E. REHEMimEHRFERLEE: IEEE 802.11,

IEEE 802.15.
{RINFEIEF RS (FER 40 5155iEE (0-39) , 2 MHz [E]f8. XLEHSEERSIEA LR

2402 + k * 2MHz, BA# k=0, ..., 39 (1)
RF BIER A5 J9FHLE :

1. FOEEE, ER=ZEERSEE (37, 38F139) AT:
a. fRGIIBFNERE
b. HRIENVBLE
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YIRE

2. fERMFAREM RF BENEREE.

F 1. RUIFEET RF BiERB

37 2402 MHz a2
0 2404 MHz i# A
1 2406 MHz #A
i# A
10 2424 MHz i# A
38 2426 MHz EIm
11 2428 MHz i#@A
12 2430 MHz i# A
A
36 2478 MHz #@A
39 2480 MHz B

RINFEEFZ—MBEBERBSN (AFH) AR, REEFERMATRAMEN—FE&, NBEFEMIERERRARE
REFASE. B ERFENPIIEEHE T I EERNRFBE, JUNTRBEXBICHRIFEE,

1.2.1 LE 2M #1 “LE Coded” ¥32E

{KIhEEIE T ITE vo.x TEIRTNFEIE I ISE v4 . x IR 4EAY PHY #SE (LE 1M) B E3#in T S PHY 44
LE 2M
. LE Coded

ERIIFEIEFHE vo.x hENX THRE HCI API, 93A18IE LE EHHEREEEEREN LA PHY FNiEE
PHY & & PHY &Ei%f& (LE 1M. LE 2M. LE Coded) , SXA4FEEIEIRE A1%X88 PHY FIEULEE PHY.

AE: IRTIFEBTHSE vE.x FUIHIEHIZFF LE 1M,

1.2.2 LE 2M PHY

T EEHHE
2 Msym/s F#l
KA

BN EARNEEESHNEMLE:
Ftk (OTA) BEHFHRIER
ZE). #5. ETNRAAGFEUESHEERERERE, HBIREETREEMEM LXK,

LE 2M PHY 2 1F4I322 1A 2 Mbps BUIRE T1E, Eit, PHY FJLASEHILE LE 1M ESMHIERE. EEAEIE
NPSTESRES, RASHZEE (GFSK) K. LE 2M PHY FHASIREEZE L 370 kHz.
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#®EE (LL)

1.2.3 LE Coded PHY
TR
« 1 Msym/s JF#|
-  5LE1IMHEE
c BYAHALIABEMAERRERD:
— 500 kb/s (S=2)
- 125 kb/s (S =8)
—LENAREREANES. BEEENZE, B (SNR) FiE T, Eik, MBEEIREERLA: RB
% (BER) #&.
LE Coded #y PHY RIS (FEC) XHHEUAIIRSCHITHE . XA FUBIKAIEMRREE (SNR) EIEMAR
E%Eﬁﬁlfy)‘ﬁi, Eit, BEMT LZERES, MAFRSLXEFRNEKFE (ESAIAEINFEET vd4.x HTE
RIFHI 4 5 -
FEC F5AfEEHBRSchiRin— 45 E AL, INfE FEC REBMAEISIRNNIZE B IEMR{E. FEC 5iEALL
FRALIBIEM T AN SR

1. FEC#4t3, ABMELHEFER 2 MERSMIELSS

2. RAMRGH, ERBEBREMERDS RIEHR P FFSHRI—LHE M

« S=2: RELWK. ZBEAT, EE (K4 #E

« S=8: LRGN 4 NN ZIBRT, BE (K4 BRE

BT FEC FAEEMRXFIEM T —EHEMLFHFMEZRMNBIESE . EBEEFERRRT .

% 2. LE PHY %{g8%

Hex 1 Ms/s 2 Ms/s 1 Ms/s 1 Ms/s
HIRE 1 Mbps 2 Mbps 500 Kbps 125 Kbps
e ol 3 bytes CRC | 3 bytes CRC 3 bytes CRC 3 bytes CRC
RERIE ¥ S FEC FEC
BEESHE M 1 0.8 2 4
IETHFEE FHE 5.x ERAH SR Ak A% Ak

1.3 #EE (LL)
@R (L) EXTHMESERERESERE s AEREanAR. HBREEN TEAAMRESHRE
M
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EE:

[ 3. LL 4R7S#

. e
r_ e

BENREHIFREHER
WEEBEEDREE FRAI#EE)
WEJRIERE FRATFERE)

WRERES B EHER
MRNLERRSHNZRS, RELTEREME. MR BRSENEERTS, RELTMN

BEME. TRESNREHITRILHE X EHBRF,

El:

BT EHAME R

1.3.1 {RIhFEIE FIRC
uncoded PHY #0 coded PHY BYRINFEIE TR AR R ARE
M5 uncoded PHY (LE 1M #1 LE 2M) EO#&4nE 4. 2MB HEi 7R,
RINFE T HIREEMNEEE T
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B (LL)
[ 4. 2MB
Lse OO MSB
S 7FE L PDU CRC Bzl BES |
k24 J\ L AN\ L FH) (2-2584 )\ GAN\LFEH) (16 - 160 ps) :
FF3) FF3) I
RS : #IEEMAE. 1 N\GFEFBAT LE IM PHY, 2 N\LIESAT LE 2M PHY.
iFiEltit: 32 . MFEMEREET—HH.
. PDU: ERZ #B¥IE(51E PDU s #iEYIE(5E PDU.
+  CRC: j&id PDU i+ EH 24 (iizH4Lr.
- EEMERYRES: Wit. A—HEEHE, KRB 1 AR,
S LE Coded By PHY MR BN a0E 5. Coded PHY HEf7R.
[£] 5. Coded PHY
S=84RHY S=28S=84%Y
B0 ps 256 us 16 ps 24 ys N*8'S ps 24°S s 3*S us
FECH1 FECH2

BISH: 80 MIS, KRimi
iielitt: 32 . MFEMERERT—HN
«  Cl: 4wi5iER. ERMRISE S PBTIERE: S=213 S=8
«  PDU: AILAZT #412151E PDU S HEY)IE(51E PDU
«  CRC: &5 PDU I+E /) 24 Il
«  TERM1 1 TERM2: FEC 3REIZIEFF, EmEIHENRERRKS.
PDU MR EUATHEE AR 49125 1E PDU S HIEIE(E1E PDU,
IBYIIE(E1E PDU A& a0 [E 6. I #B4321#E PDU HEf7R.

[ 6. I$B478iHE PDU

LSB MSB

sk BUAH
(164iD) (1-2554J\ L F+5)

« LR 161, BEXTF PDUXBMBAYABKENER
© BHLBFEREET PDU XA,
ISP EEH PDU 2KRIRT AR S 3. PDU TRk R Rz —,
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52 3. PDU I #83Rk

S 1FR9 PHY

LE | LE LE N

0000b

0001b

0010b

0011b

0100b

0101b

0110b

0111b
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ADV_IND

ADV_DIRECT_IND

ADV_NONCONN_IND

SCAN_REQ

AUX_SCAN_REQ

SCAN_RSP

CONNECT_IND

AUX_CONNECT_REQ

ADV_SCAN_IND

ADV_EXT_IND

AUX_ADV_IND

AUX_SCAN_RSP

AIEIEAEE

MEEEE
e EUE X

FUEEE
EEiE wE X
AR mE X

Eﬁﬁﬂg?ﬁiﬁ R X
340 R LK X
EREEK R X
iﬁﬁﬂii?%iﬁ R X
EIE;}??;E R X
RIiE .

PDU EIES X

B R X

HEN IR s
I N

HIrBHFEFESZ—GKR
E5EBEMER. Z&
AR F M,
WRIAEW R ERIE KRG
fERNRBIR &HENEZR
7

neho

HIrBrESEEEIE
& & B &FE B .
ADV_DIRECT_IND %126
RBET#BHitmEg e
F btk

HIrBHFEFERRER
ERHFELER, BEF
FEHEMRERHIERE
SEEREZEEME
A
BEREERBE ERE
IE%Ee, BRARER
MEMRES 2 EER
o
HAeTABRENRERE
A, ATEETE&E
(femfEger %8 PDU)
B BAIEKRESER.

HAMREER, AT
RXTHE BYERE
HIPIANIE 2

HIrBigEER, ATE
% SCAN_REQ FmEfd
HRERHESER.

HEAERELXRGE &
1838 k4T AT A &
R E.

HERRELEBHET
BEE LT AER/ A
MR

HAZAFHABREER
EZERNIEBEER.
RENEREERE, BEMT
TR B AT 4 e S B
[DELP-2/8

TRIFBIRS, BEEH
BB B E W
AUX_ADV_IND #8Z.

BEWHBBEE BE
B

B %% &7z
AUX_SCAN_REQ 2 E %
pe
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H#EE (LL)
BEEEH B B el =
1M |(2M | Coded

AUX_SYNG. IND WIS E R AR
o iHBhANE BT RmEIHED
ﬁﬂ}]ﬁi?% ENEE }Il\\ N &0 Y

AUX_CHAIN_IND PDU e X X X PDU.
N A T 1] R
1000b AUX_CONNECT_RSP iﬁﬁﬂ}}f?iuﬂ KRR X X X AUX_CONNECT_REQ &Y

PDU

HiEIE(EE PDU p9tENaN[E 7. HHEMIE(E1E PDU AR,

E 7. BuiEYIREE PDU

sk . MIC
(efisioafs) | PARH (320

RAEE PDU XA, HRABKENFFISERES. BKER 16 1, BAHE 24 {1, FZRE
& CTE 58 (AERERMEY RIS S#TURE)

BHABBSTIA 251 N\ LTS

MBEMGEKERAE, N MC EEEMBEREEET.

1.3.2 NI

RBERINFEIEFAGE va.x, HBIRXHWREAEHAEA 31 B, 5N BRIWEHABBELI=MFEBE
(37, 38\ 39) %kiX, HREE—MIRIC.

RINFEIET vo.x [ Y REEN 1T
AEXERZIAR ER) T REEKE
KRiEZETBBURE
© BEMBRLE E
T RAO T IR AT A AR IOFEIE ST 4.x EREBIE (0-36) , ATHI BAENLIHY RE 255 F15. ¥R

SRR PDU 3T 3/ RF il (37, 38, 30) f&#), XUEEH "L/ MRAN . HAFRAOE
RO AP, BATEAS (036 , MY (- BRE) ERAER RS -

AEPDIBIERAE 37 1 RFEER “HE BYEmE” LT,

fEM#TEY ADV_EXT_IND #R3C, WX BYNERE L AXE. MRFE, ZWXBE—Mam#EHe BE
BE BRI AESH: KB E BB ERBNR L.
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#EEE (LL)

)

[ 8. RINEEIETF 5.x T RBI 1B

LN

HE, EAAERENRE L AR BREe s, YMERESHI BENAEKE (KT 255 F1) . #HUE
EBEHENTREEAHEER AuxPtr, BIRTHZ LN T - BEREENT M HIBERS. B,
I ERREAETHENMERE T IUETERNHENBE ELE.

F 9. BB as

MR BRREN— N ERL A RAEBEEEE (37, 38, 39) LAREOMME, MRS EEE EH
HiEE. s, BERRSASEE, MBENARNERDEBE ELE, THESB=AE BBELRE,
SLVFRYIBIE T — PR

245148 PDU A#TH ADV_EXT_IND R &2 7 E T BHIRiEiE - F

I #% PDU (BT E =) ADV_EXT_IND 8#9) XS ¥ 7EBh B 4RiEE e A .
SLVFR) PHY EIHE77 28— L BRI -

&4t #% PDU XA LE 1M PHY

$89r-4#% PDU ATLUER =4 PHY (LE 1M. LE 2M, LE Coded) ®fi—4, BER2EI#F@E T 4iF
A LE 2M. FfIL, ADV_EXT_IND {XAJ# LE 1M 1 “LE Coded” k%X,

EEBEMBABEZ A, T PHY BEEHMIAHEN. AW, FLAGAREIRBIUSTAG.
EWABIAH: LE1M->LE 1M, LE 1M ->LE 2M, LE Coded -> LE Coded
EE: X TFIEATERT 1, mAIFEREEM 100 ERBLE 20 EF.

PMO0269 - £ 5 i} 10, #1187




[1_, PM0269
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1.3.3 I 1B&
RINFRIESF va X TET BEBIA R BAMAE, UEILTRNBEESIRE T ENEIE.
EHREHREBHRENE, FEREMNIBEESTHEIFIESES.
RINFEIESF vo.x EXEE ID W%, BTSN ESERETHANE.
FNEWMBE—NID (SID, SetID) , AFETENIBERTMANE.
SID 2ifid sk & X R BEANFRIAT
BT—&r BEETUESN BE, ZEFUUEEENERTRAREE—T BEEN AR BE
i%Z SID (0t DID, B} “DataID” ) ATFEETIE
SNEREEBENBSE% (BEMR. PDU KR |, ALUER B ENHEEEE.
HEREERLUAEMERMBENRE XK BE.

1.3.4 I IBRE
IS AV RS BHIES, FXEERITIEENRE R BRERmIER LA
AR ISR T R EENFIRTS.
WEBRITI BN, BT BEEAEEREES. K= RBEAFIIFRA—ITEES. AN BE
fz R EWAR AT BN, KEM 20 Z75F] 10.28 IR F.

IIBRRESMRGIZIE TIRESMAARS UUID (—RRATAIFRE, ZXINE =4 dBm, BRSHERE = BERS
#0116 fiPR%5 UUID)

E 10. AF AD RERZH BHEE

AIFE [iginE) FOERsL | AW | rr#thik | ARE-LE EiEThEE REHIE | 160RS CRC
ik K@ —fATEE | KE R uuID =
iFia =4 dBm =20.5°C | “BERE"

GAMSEC201411251139

AD ZHAFRIEFET (Flags) B&ATHRICHAL:
«  BRATEMER (FOofD

—RRATZPER (B 14D

¥ BR/EDR (S 241, HERIMFEEF LA

AI[ERT LA LE $1 BR/EDR ZE#ZZIE—ig& (zHls8) (5 34D

AIERTLA LE #1 BR/EDR E#ZEIE—i&& (W) (F44D
MREEMRIEE, NEBHIEPES AD X8R0 (FEFEARWING) .
HERRAI#&za, MRETI B
. e

3 b e 3

I it

TBBERGT: RERA AT BEE P m—
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#®EE (LL)

IS R ORR -

AR B B8 R A &R IEHEERE KR
LIRFTAIIEERE K (BUARIT B TR R

- RERBMBEREMERER, BMNAEREBREPIRFHOFEIER
LIRSk BT AR HIEIER, BRAEKRE AR EPHIREHEREK.

HRARREEHFEATERRENEREFREMUIIR. HRZREAFRR, TRENXHEAR. MREE
RAFr#RGSEEAERBRRTERE GCEFERIERER) , AZRAT BEX A EERHEBRR,

1.3.5 PHRE

BEFMERAHE:

Wi ARIFRUCkET B ENTBRIE

EFAWE: ARWEBRECRN, BEAULZEREIEREES, UESI#BHNPABmE. XIFE

IS R BRBCk B B ENHIMEE.
ALLEE RIS

iR (HshsiEs)

HimEkE: 1THSFEmE

HiED: STENMIEEREME, BENX TREAMNFERE

P IERES: SR LUES A BEEE (BUARE) Si{UESREBRPIREN BRIES.
EIRERESEE, TUBRIREEM. HiEEHsEE EEL R EMA BIRGEHPFWHTBHRIE
. ZEHES I BRIECNI B, ESEEMNBERESRERER (RSSD . Al RSSI 577
HIEEHESHNLENFKEEE—EFER, UHEESHNBAREMESES:
BRIZIRAE = KFEINE — RSSI

1.3.6 EERS
LUBLRRENERERL BEIRAIFNKE, REFTEERMIEZZEEINETZBE, ESERE.
LA RIEFFWEICEEZEN BEEL BN BREGSN, BREBEELREREREER. 28R
BESEMMLERMEEZ ANERAENRELERR:

« AFIRRCESLEREMNIR N R @I A E) it

CRC ##a1E

Zx@EOKN (BE—IMHBANFFED)

ZEEORE (kEFOES)

EREERR (FNMEES M ERETE)

MIEFIEIR (A& a4 SR 51 SO AT AT LA 2 BR O R B4R B0

MiiEBRT (FESERRAEAN A E Sk 2 BT AR EMIE R BB B 2 B8 &K EtE)

BB 37 L (1= R%F; 0= 1)

PSME (5 ZF 16 Z [ERIBEHLED

HERATEESEE (ATHEEEEHPMNEENTIHEEED .
X TFEREKREIBENIERER, HSEZETNT[E 6 B
RIS T RF BERBFNRFRE T R IR FEE:

2 4. EIEERET FIERR

10 =7

AEEOKE 1.25 £

W

B}
A
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B (LL)
I 7 S ™ N
£EEO RS EZER 1.25 EFHIEH
HEZERR 75 % 4% 1.25 EF RIS
At 100 Z# 2% 10 EMRIEH

AEEOAEEEREBEEREM LLEEORBZMLE 1.25 ms HEFIERERR. £EBORBE, Ng&
HENBEWRBAHSFHREATESHEIES. WRXEEREEZERIIEIES, NMEEIFREEREER,
HEAET—MEEERENSRIZERCRE TS EWEEE. AEEEYRE, TREVAMEMEEEHRMNES
EEHEE, UATFMNEZEERSLAZHIFES. F, MEETLULTAERENEREH (NEEER) .
EEEGE I —MEESEHNES S T—MEES MR S 2 B REtE.

— BLE Mg & R EEEE—/ BLE 8%, (EE— BLE T ®ZALUEIES /D BLE Nig&. K7 SIG xf—
/\iu%‘fuﬁ?;ﬂﬁ»ku%ﬁzg#ﬂﬁﬁu <,\15E$1§FH BY45E BLE HARSIMNAR) -

1.3.6.1 Ve
BT RIAERAHBEREME PHY, FFUEFRRIZT AT X LT,
£/ LE 1M ATfE B IE E1A, &k
IBEEY
¥ RIBEY, YRR BYIEEE LR M PHY

£ LE Coded FIfEEiBIE L1, UEK:
IRIBEM, YRS EYIERE LR EAR PHY.

1.3.7 AR B AR BRI SN
BEFAE v6.0 EX T AT 1, ERAMEAERAIT—EREFHIERES—aR&HN BFL.
BRGEEEXHEXT —MHNELER, ZERAATFTERM BRILEIDREH ST BEL.

BRI IBERFNGERE PDU (FRA AUX_SYNC IND) . S5REHIM T BHIEARSHAENES GERF
EMRTE) #&1%F AUX_ADV_IND PDU ## Syncinfo £ .

BHIMT BRI RIEENFR A ENITHE, FE—E &N ESHITICRENSZE.

LHAIEX T — BT BRI ZSEM (PAST) RfE, UAIFR®E A (NEE B BHWARRM Bk %
REMEHEEEBAS5EE ARENS—RIEE C. FEit, %& C e EIEMNEE B BEWEARM Bk,
MAEZEFTH AUX_ADV_IND PDU, KU%iEEdSRER.

1.3.8 FEAL B
RMBEFFEA=ZANE BBE. LX) XLERBER PDU MR —NTBEH.
RT RO AEERIRIOMER, BMEET BEHZBIREELFE—M 0 ] 10ms BIFEHLEEIR .
EEF#ZOMTE v5.0 F, f‘¢§$1¢1§ﬂ.ﬁfmff§mﬁf (B 37, 38, 39) FAH=AEI BEE; MMEF v5.1 FF

th, TAFEETIZINF. XERE PDU WA WA XBIBIEINF, MAEEZEMLUSERNE BREIR
FrREfLAL. SCRIERA, REHLIESES #ﬁiﬁiﬁi&—ﬂ%ﬁ&??ﬁiﬁa&#ﬂii iRt EABRAEMS .
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EHFEHIZRED (HCD

1.3.9 BLE ThE#H|
BLE TRz ThE R shAS B E I E R RTh &K T,
LI REE IS AN I A AT I R Y AR I Th ZR K PR BEIR R % IR & B0 B R TIEE .
AN, LE DhER{EHIThEE A i EUnR &S MNEENRE SRR, HigREEMEENIRKTE, WEEFE
RS SR E RIFEERIE BN LTI .
BIERIRERK T EEE R EKEHENEIES T SRERM 2.4 GHz TEMEHL1FEE

1.4 EHEHEIEEEO (HCD

FHIEHIZEED (HCD BFEENMITHIES B LUBE M APl si&i@id SPI. UART 3¢ USB FMEHIZEO:
LHBE. EXREMREETNE, 820 TRIFEITEEERNMMETIES

1.5 ZHEEREHMEREHY (L2CAP)

ZEEREHIMEE RN (L2CAP) XFEESEWMNER. HEASFMEALAREULBRSERRENE
o

1.5.1 LE L2CAP MIEEASENEE
L2CAP LUEH#EASHMBE X FSNNASRIBER, RNEIERA. RSEIRLET (SDU) EEIRIEHIH
TR S, A SDU M9 SIFE L L2CAP LB EIRM. S8 E A XHERITENRS.

1.6 BHEEXH (ATT)
BHEENXH (ATT) KAFEERIB—IEEATELEEE, BEME. EXBHMEEHRARSSE, MEATE
BT ImIE WA AT iR
BMR—MEE THERIDBBE:
B 161413 ATFHRRRS BB EIR. BRRELSIER T3 BIZaR

« BHXRE: BIERAM—ARIRM (UUID) EX, RETEME . BT SIG EXTHE 16 (IEH
uulD

- BMME: KEA— (0~512) J\{iihA
. BERR: AFRIZBENESENNEN . BIHEEIEM/EEHEUARBAM/HIEREENRZERT.
FERABMMINTREL IR JLMAREAIFT R8T :
— AR RET I BEMHRITAIEKRER (AE, A5, AEAAE)
- ISERPR: RETEBUEEEEWIL. MRELE TWIEER, TRHEAUUESRERRSEEERHT
WIEFH & EIE K
- i‘ﬂﬂﬂﬁﬁ (R B : X2RS[BHOEN, RETEEENEPHmHED—AHBNE (BERHA
BERRAIRIUEIR) -

% 5. BRI
AFEEY BiE AR
0X0008 “2 /¥ UUID” "33 “Oig, FAEAY, TRIE

“EE UUID” B “BEFHE” WEEX, ABFHS 16 (iEH
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REERE (SM)

BHENEEERMRARIERE, AL SERMRSHES.
BHHEX T —HAEEMY, BTENREE LLI. BMMEANBN. EANTRMERS[MBME iR
Z (B SEML B i B B - AR S5 B L -
+ BRBEHFAE
- BEmERM (BHUBEE
- EYOER. T, MIRES
-  AERETHETER. BREME
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LE R£EE

LE R&EEFRX S AFERHFER—NE:

o KHEEH (LTK) : BTFERMMEEIERRNEEEN 128 (U %A
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HHBRHEFT, BAEMTEHESTRORENREFSER .

1.8 REFA

BRAERMULES (AHMIEESHENN) M #kE, RESWHMEMIREEER. M, ATHLE
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B IE TR AR (AT RAFIER M A VB MEIER)

RS EIFIMERE . FIEIATT
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B, FIEEERLIE
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BREREUAE e wnmuisgs CHREEEER R W TReE
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BEOEEIN  ERINNATERRESKSARRTN— EROEL, FERES 0.
2 g 2 BT

EEEREIAR SR AEEARSHSHERSRTEE hBRAREIEER P

ERSNEHNE RS EANEEeY .

e w1t GAP HE .
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PopuKi
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ETFHSE v BN T—IREINEE, A iFLlE s B S B IR T I F R ELRO 75 ).
BEM A
1. BiEfA (AcA)
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XA AR ERAAHEREREPN— SR REMS] (AocA 21U, AoD L) .
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WiRRES
ENLS|EE
AoATE AR 3525

AocA

wE (Bfig) W&k, FEXLES), MASMRENAETEFTERELEREN. 25 FF) ®REF
BE—RE, OMRIFRENT IQ BBERHEMEFEESNES.

1.11.2 BEEHFA (AoD) #HiTMIE
£ AoA T, EEMERENLHRE (BEREERE) EAXKEINLZFHRIOMNEES. BIRE
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E 13. mFFM@ (AoD)

AoDF %

AoD

HEkER

BB AR XL ENL

SIEERRSSEE, 3
ERMHATHE

R REFECEAREMEINRZZREEMES . EUAIIFLERIT IQ BIBERHAFESH8E
RO EFERNIRE, MBRESHAETENREE FPU CERBHaT) M—LE#ER.

F48 (1) FE3Z (Q)

MEEARFEFIER Q) RAEANME AR ERFTEINGBIRE ERY LKA,

KH AoA AR, RETEERAEMIIFHENKRE LR (BR—) , HRIBEMETIEE RS E IR F i
1T

SRIEEIS EHITHIZIED (HCD GRERIBRMEAEN. QAN IZE—EEFEEEi—EATIHENGEN
AR, XEEXREARIZBETZOITEREN.

1Q RHFIEH RERE (LL) fEMEsRiEn (HC) RERN—YTE., A%KREETE, LL HiRE P
T—"% 7% “constant tone extension” HIFE. ZFERIRHE—MEEMERES, ATLEMNIT 1Q Rt 1%
FEREE—1MHZN 1 HRIFES, THITEKAE, FHF CRCiHE.

“Constant tone extension” A] LAZE JoiEFEME [ EZERIFH = FFER:

1. ALEEZFRFER: FEARM BUeE (BEAXRBIETHHELERREE) , A
AUX_SYNC_IND PDU f5EM{n CTE.

2. FEHEEEEMZSEPFER: EXTHH PDULL_CTE_REQ# LL_CTE_RSP.

BLE B. &Ec-FfR H

RFEE—RIFEH AT X LEIFEMNITH REFNRIERNS, MARRBZWAERFE  RETENIFIEAR
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BB & Fim S A Bl
BB AR S5 AR LTRSS
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AUERREREX R EREENH. AERIFEREREXHE, FE 128 L UUID, HHXIUZHEHER
#.

B, HUtREET SIG BB (ARSFSFHHE) HER 16 i UUID. ATMELT SIG MITT T AR 55 F4FEM
SEX UUID SEe:

https://developer.bluetooth.org/gatt/services/Pages/ServicesHome.aspx
https://developer.bluetooth.org/gatt/characteristics/Pages/CharacteristicsHome.aspx

14. B ERA0AR %S AFECE X 1

AR5 =5

= i

BREA
FA 51 22 4511 = - > FFE
EEY P '

FREB

431

- HBIRGIERRSATIB
- RBIEBI2ERARSB

1.12.1 T RGN 7= 5
ATENBIFERNA B R, TIEREMEEARS:

Btz
H—MREHENE, B—EBE:
- MERER

TiEREE
MR FEF, NESHER
HERERER: GEBREL» RS
- WREEFEBLKIT
-  SEEEELRER: «BIFRER»MCRENE RS
«FEEEE R RS
- «EREH» FHE
- 1TH: HREKE, RBRENE ( (BREH) ) HITER.

PMO0269 - £ 5 i} 291, #£118W




PM0269
BLE B & Sc 4N

3

«BIRTEE SR ARSS

- <ERERA» FHE

- TR SR, BIZBRE (BRER) MEFITER
«EIEINE» R

- «KIEINEy FHE

— 1T iEENRY, REEEMNHNAILEINE.
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RIhEETF (BLE) t#% v3.x

3

2 {KIh$EEIEF (BLE) 1hi8#% v3.x

RINFEEES (BLE) W4k v3.x R4t T —F#i%e4, EERABTRYRINGEIES (BLE) Wik v2.x RIIEBES
BB .

15. IETHEIEF (BLE) 1848 v3.x 3244

RINFEESF (BLE) #hilikv3.x - TR
(EWARM, KEIL
WIiSE-Studio IDE
I B # AN
- BLEX#E

MR BRI T

BlueNRG-LP/BlueNRG-LPS

FERMREN LTI A Bk

1. REBEMERE, TERSRE TR :
- MABERREST

2. FEHHEXHESLURRRERRE:
- RINFEEF RSN RO FREERR E AT R ARIR (Init API R0 tick AP IS ZER A ERRF LER)D
—  RIThFEIEFIMLARINERAYER NVM 425 (Init AP F0 tick APISER AEEF EER)

EE: EH BN EF L IEEF IR

3. AIE{REHXHNLER S
- ERSTHUKMARNEKE, RAEHFEXHEEXZKREERMRRS
- ERLSTINEREE

4. ERMEMREMRENTLAEENFEIERF
- Eﬁ}zm‘iﬂﬁﬁ—%ﬁﬂﬂqﬂ%E’Hﬁﬂ’ﬁtﬁﬁ%ﬂ’ﬂ%’fé’rﬁ (Etan, Flash 54, F/zA A2 PEHY

21E)

5. EMRTIREMER (hETLIEREFPRIKEED)

-  ARBHRNAREFEZEIE
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BLE B & Sc 4N

3

RINFEIESF (BLE) thiflik v3.x 2RAZHFIEKXIRE C FE, HREATIRHIEELEESHRGHRINFEE
EERERIED. RIFRET B ER BT I8 :
< LK AP
- RMEEF (BLE) thil&k#ak
BLE WY R #4130 (L hci_RRTEEHI HCI 35S ML aci ABIZR EiFERS)
REAR A28 510
- BLE tMSRIRTSHLALIE
AR E AR
- ERPRAENBLE & EH
-  ERRERTEEEH
E R IP §yh A IBIEF
JEEsiAIE] BLE thillikIhee, RERAPNAER:
«  AREXAPI
BT R EA TR AL IR T EA S
1% BLE Whillsk — it B4R 2 A AR FAFERF, GnfEl 16. BLE WY& E& = R AT Frid .

[# 16. BLE thil#k&E KA

AP
KA
=R

HEEF S RM
HE=HRH
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BLE MY EEHELE

EE: 1. APl 2 BLE X EZE X H B - H A C &3,
2. [EEZEH BLE X tEEE A B HEX AT C 54
3. IRGREEBX R — AT (SEXHFAREX ) , HTFLUFERA BLE #8502 (ADC, 12C, SPI, &
128, &/'7H. GPIO, RTC., UART...) .
4. SRIDFEEFTHNHEv2.x FIIFEH, 162 T BLE T2 #IIG L 5 HIFIIEX K fEE/F I E X 1

5. SRIDNFEBETF N v2.x BFITELE, 1626 TUX BLE stack init 7 BLE stack tick &£ HIIRIIFEEF HiN#E
APIx

6. SIRIVFEEZF MmN v2.x RIFEE, F THTF GAP 51, #7744, FEHEH 78 APl /E1EH9%7 GAP
APl #7

7. SIRIIFEEFHNEE v2.x RIVIEEL, EX THF GATT APl EHHEZEFIFE LT

2.1 BLE 1Sl #% EE4E SR
BLE WM EEHER £ 1715154 %X & BLE til#%, HEXIRH T BLE EHEEMNENX .
BLE (4% API FIFRH4 R 7 715 ZF S o 2 M BI#RHE HCI BUEIE R .
IBH—A API AT 44
o HEFHUEE X HIEHISFRE HCIH 184S
. HNESER (VS) 15HI28 HCI 52
o ENEFEM (VS) E#HLHCIES (L2CAP, ATT, SM. GATT. GAP)
SERNFEET AP ZEOERNTEEZFESHRINFET RS DK RKHE (§txitE%x DK FE&) (GEBRE 5
™ E5EXH) .
BlueNRG-LP/BlueNRG-LPS & & BLE i EEAESRIZE ORI T ket E X

5% 26. BLE ths(#REEHEZMEO

ble_status.h BLE il #% s8R IB RIS Middlewares\ST\Bluetooth_LE\inc
bluenrg_lIp_api.h BLE 4% API B9k
bluenrg_Ip_events.h = BLE W% =4 EIAR K

BlueNRG-LP/ BlueNRG-LPS BLE . EREHMM
bluenrg_lp_gatth  garr st GATT B2

B BLE ik
stack_user_cfg.h BLE tMSAREL & Skx2 i “ v3x B TATA
BYED & IR

EQeERPR
A IDE B HH
B, BTX
¥ BLE il #%
v3.x $2f#H BLE
RT3

stack_user_cfg.c BLE 8 #&ECE S04 Middlewares\ST\Bluetooth_LE\inc
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BLE MY EEHELE

JEE:

'

BLE 11X #% v3.x B E S ALEH THHXTIGE, FHT HHIERTIRIEE FH5E 7 = /5 F/ 2 L T BLE X #%
FFHE -

BREZREHIZERRTA

BRIZR LE 22%E

BRZRERENEE

BRZBHEKEYT R ((ZHEEKEY REMAZEEERD

BA/ZB LE 2M %1 LE CODED PHY 4¥4%

BRZRBY BRI EmaAMEET

BR/ZH L2CAP HEEEZENEERSHHE (L2CAP-COS)

BH/ZHRB “Constant tone extension” GEFRT; M BLE v3.1 i E SR A#)

BRZR LE IFTFIFREMFELN (M BLE v3.1 HESREE)

BRZEREEEE (M BLE i v3.1a X ESMAR) . TEE TiEEXE:

- MRERAEEAR, NWAZEHER; XEEEREETEERN, B&F 2 BgE; NHER
FINEEIETME /B AR, WEA B BEEMUNEE.

- MRBRAEEAR, MWIFEFERE; NEERSIEEMHEZAR, REAMEAT BEEIING; W
REWEBFEETHER, RETURLSEEAEG (THBEE. URE. Mg, URPRER) .

MRINFEIE % v3.1a SRS AR, EREINEEETSERERFAERIEDR, W THR:

1. WREHETHER, WEEEHER (TREEETEER) KBR (FREFMEETHEM)

2. MREREDHER, WRREMPRGEWER (EREFDEEMHER) HEA (FREEEIEN
WRR) -

BRI ECE A FR A MR BLE thillikmI it EEh LR F L ThEE, LUBAH A Flash EiE5FEAS
]

TREETEMMBARMAERLIETFIR, R —LHANRFETEETK:

1. N E: &XE1E PDU MM PDU; WAL IBT#iE K PDU.

2. BEE + WEE: kX% PDU. f3#NER PDU A3 PDU; #EUSFILLIE#%& PDU. 133
153k PDU #1#33#Mg &2 PDU.,

3. EAF: FrARRUEI “OFF” HEREBIEAIEREER CERIESER) -
EK +DLE: FiBRILIAI “OFF” FEAEGERMBUIRKET R
ST&: PTARRWET “ON” .

© © N ok DN =

-
©

F 27 ARRUE B ETE & R B

FRHIRRRRRA £ 2
REEE £ £ £ £ 2
hRIEETNRE £ = £ £ 2
EHISRMERET R & & & = =
%1% 2M, coded PHY & & = = =
BRI R R £ & 5 & 2
L2CP Cos & & = & =

R R AN £ & % = =
2%I%% CTE GME) £ & % & 2
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BLE 1My EEfESR
1ZHI8% LE ThER{zhl
RO £ & £ £ 2
1. B ET B TR ENIEET AR Y B EMERETAEXINEE, BUUTINEERIN:
. BEERE
. L2CAP COS
. HEEH

2. TxF RURE BB

BLE 4% v3.1a A ESIRA L X FizfiE. XERERE BLE thillik v3.1a HESMAL IHF “N#HRE” (F
HEIhgE= OFF) & "X #ER&+MBE” GEKINEE= OFF, Ti&&INAE=ON) , LIKTWHEERIY &

4. ACI_GAP_INIT(), AESHNRBEEEZEXHNEAGEREMETHRITRE (ERTHANSHRMESLEE “THLE.
SNEIEE . MERE, PRIFE” FEE) .

BIEE— LT IERRET, AIATER S ZAESR LR —ETE X ELE -

+  BLE_STACK_FULL_CONF: Frigf#itiistHe i

+  BLE_STACK_BASIC_CONF: Fia#iiRpidsit (B7TiEEED) SR

+  BLE_STACK_SLAVE DLE_CONF: REREEMEEKET BISMY

e stack_user_cfg.h FE XAILAT BLE % TSRS B Bk T A TRUE/BUERGE (1: BR; 0: ZA)
FMERECE IR :

¢ CONTROLLER MASTER ENABLED: A & / ¥ | & (1) 5t X M 8V H A& & 0 B & F
CONNECTION_ENABLED {&(1/0)

«  CONTROLLER_PRIVACY_ENABLED:1Z#I|2&F& fA

+  SECURE_CONNECTIONS ENABLED:LE Z&i&EiEsit

+  CONTROLLER_DATA LENGTH_EXTENSION_ENABLED:#iEKE{ R4Ft
«  CONTROLLER_2M_CODED_PHY_ENABLED:LE 2M + Coded PHY

+  CONTROLLER_EXT _ADV_SCAN_ENABLED:# B #&fi3 41t

«  L2CAP_COS_ENABLED:L2CAP COS

+  CONTROLLER_PERIODIC_ADV_ENABLED:E B4 #&F1[E £

+  CONTROLLER_CTE_ENABLED:EEEH EisS

+  CONTROLLER_POWER_CONTROL_ENABLED:LE ThZizH|

«  CONNECTION_ENABLED: ##EIiae

JEE M BLE 1#iX#6v3.1 B &S RATFLE, RFBFEEEN —HIFERNIELTT, ALEBL T E8E:
1. #—7 &2 custom_ble_stack_conf.h FISEX 1 EX R EL T, HIFRMEFENFIEF Inc X1
S

2. ZBRFITE LM BLE STACK CUSTOM_CONF Fi4hFEZE T,
TEE—AFELE LT G, XLEELTATLUE custom_ble_stack_conf.h X .

“NrERET BB
#define CONTROLLER_MASTER_ENABLED (0U)
#define CONTROLLER_PRIVACY_ENABLED (0U)
#define SECURE_CONNECTIONS_ENABLED (0U)
#define CONTROLLER_DATA_LENGTH_EXTENSION_ENABLED (0U)
#define CONTROLLER_2M_CODED_PHY_ENABLED (0U)
#define CONTROLLER_EXT_ADV_SCAN_ENABLED (0U)
#define L2CAP_COS_ENABLED (0U)
#define CONTROLLER_PERIODIC_ADV_ENABLED (0U)
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BLE MY EEHELE

#define CONTROLLER_CTE_ENABLED (0U)
#define CONTROLLER_POWER_CONTROL_ENABLED (0U)
#define CONNECTION_ENABLED (0U)

EE: IELEZTF R E TR, AT REX.

“UUERE + MEE” BBE
#define CONTROLLER_MASTER_ENABLED (1U)
#define CONTROLLER_PRIVACY_ENABLED (0U)
#define SECURE_CONNECTIONS_ENABLED (0U)
#define CONTROLLER _DATA LENGTH_EXTENSION_ENABLED (0U)
#define CONTROLLER_2M_CODED_PHY_ENABLED (0U)
#define CONTROLLER_EXT_ADV_SCAN_ENABLED (0U)
#define L2CAP_COS_ENABLED (0U)
#define CONTROLLER_PERIODIC_ADV_ENABLED (0U)
#define CONTROLLER_CTE_ENABLED (0U)
#define CONTROLLER_POWER_CONTROL_ENABLED (0U)
#define CONNECTION_ENABLED (0U)

BEEGRLMNIMERE (B): EARECLE T BLE_STACK_BASIC_CONF FAL B2 %I AT A)
#define CONTROLLER_MASTER_ENABLED (0U)

#define CONTROLLER_PRIVACY_ENABLED (0U)

#define SECURE_CONNECTIONS_ENABLED (0U)

#define CONTROLLER_DATA LENGTH_EXTENSION_ENABLED (0U)
#define CONTROLLER_2M_CODED_PHY_ENABLED (0U)

#define CONTROLLER_EXT_ADV_SCAN_ENABLED (0U)

#define L2CAP_COS_ENABLED (0U)

#define CONTROLLER_PERIODIC_ADV_ENABLED (0U)

#define CONTROLLER_CTE_ENABLED (0U)

#define CONTROLLER_POWER_CONTROL_ENABLED (0U)

#define CONNECTION_ENABLED (1U)

JEE: 2752 CONNECTION_ENABLED = 0 (P ZHEFEREIIEE) , FFR S5 BE P HEFAT TIEX:

- #HF IDE I+, FX T BLE_STACK_CUSTOM_CONF 7%l 72 75 it i, FF (& / #6 % 49
custom_ble_stack_config.h -3 (CONNECTION_ENABLED =0)

. ZEHAFIDE HF, gap_profile.c. gatt profile.c X HiRHEGE R HFE/FHIEZ S
s aci_gatt_srv_init() EIEE (B4R G5 MIFITHE)

< acigap init() , B & & # # & X % GAP_BROADCASTER ROLE (R /- #F % & ) &
GAP_BROADCASTER_ROLE|GAP_OBSERVER_ROLE ({R/#5ig&, ME&Z) , BKE2E0/1)

«  Gap_profile_set_dev_name() 7~ 18/H

. aci_gap_set_advertising_configuration() Discoverable_Mode s H w® FE X X
GAP_MODE_BROADCAST

«  ace_gap_set advertising_data()_L£7 Advertising_Data #1711 /H Al & i tra, BAELS &
BERL AT ZLIF

52 28. BLE R MR EEAESRIE O

CEERER BLE BEIERFPE

ble_const.h kS Middlewares\ST\BLE_Application\layers_inc Rifth
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BLE (=4 E1E

2.3

bluenrg_Ip_gap.h

bluenrg_lp_gatt_server.h

bluenrg_Ip_hal.h

bluenrg_Ip_l2cap.h

bluenrg_lIp_stack.h

hci_const.h

link_layer.h

sm.h

gap_profile.[ch]

gatt_profile.[ch]

att_pwrq.[ch]

GAP il EE 2%
pas

GATT BREEEEERIL
pas

K3, HAL

ME[a) 12cap k3

BLE Whistik#nsadt. Bt
8] Fr FRERR FEFTER AP
Pa

8% HCIEMEE

IR R B 2Rk

LZEEEBREEHAX
%

BRI EEE X RS
(GAP) EEBySK3CfHFn
pieeas

EARMEE RS
(GATT) EERyk3C
MRS

ATT B9SKICHRRIIR S
bi:3- 3NNl )=

Middlewares\BLE_Application\Profiles

Middlewares\BLE_Application\Profiles

Middlewares\BLE_Application\Queued_Write

E 8 & &
ble_const.h k3¢
e

E 8 & &
ble_const.h k32
e

E 8 & &%
ble_const.h k3¢
e

E 8 & &%
ble_const.h k3¢
e

BEAERSE
KA

E 8 & &%
ble_const.h k3¢
e

E 8 & &
ble_const.h k3¢
e

BLE X #6559 AES CMAC JIZTIEEHE — TN FTHIM 7 i #IFE FHEHE : cryptolib\\cryptolib.a. 1Z/E L
BEHEHFHER IDE TEH.,

BLE tH{ 4%+ =3

BLE MR ERIERIZ M —HE - 5EXENE, BTRAFNAEFBAZELENFESM.

BLE SEHEHEREELH bluenrg_lp_events.h EX . BINERT, BEFENKEXFABRE (R
FPEXHEHEFRREITRE, MUAFPNFARESNEXHEERE SN REATR—ED .
RPRNRAeERSHENRHR - AREEXRERNEFEE.

BLE 1Y #% init #1 tick API
WIXT BLE #i8#% v3.x BHTHIMAL, IEELREEFESHENRFAT—ENEH.
EfE T E M BLE #9804 v3.x THEELLRT, @5 BALLT API:

BLE_STACK_Init(&BLE_STACK_InitParams);
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BLE #M{U# init 1 tick AP

BLE_STACK InitParams 28 &R ENENKEBHIEERENTE, HEAUTEHENX

typedef struct {
uint8_t* BLEStartRamAddress ;
uint32_t TotalBufferSize ;
uint16_t NumAttrRecord ;
uint8_t MaxNumOfClientProcs;
uint8_t NumOfLinks;
uint16_t NumBlockCount ;
uint16_t ATT_MTU;
uint32_t MaxConnEventLength;
uint16_t SleepClockAccuracy;
uint8_t NumOfAdvDataSet;
uint8_t NumOfAuxScanSiots;
uint8_t NumOfSyncSlots;
uint8_t WhiteListSizeLog2;
uint16_t L2CAP_MPS;
uint8_t L2CAP_NumChannels;
uint8_t CTE_MaxNumAntennalDs;
uint8_t CTE_MaxNumIQSamples;
uint16_t isr0_fifo_size;
uint16_t isr1_fifo_size;
uint16_t user_fifo_size;

}
7% 29. BLE #il#% v3.x #IiaL 5%
i) #®
BLEStartRamAddress | oro-o TACK TOTAL BUFFER SIZ o) 10 ot paM (i

E &l GATT HiIEENE RAM £
Xp9#S A e

BLE_STACK_TOTAL_BUFFER_SIZ
ERBEE, ATHRERNEMRE.

ERBLLBRESHEE. BIHENK

B2, #% GATT BErmiEFHNHE. £ i
TotalBufferSize SEAKIEANANGFERNHKE. %  Middlewares\ST\Bluetooth_LE\Inc\bluenrg_Ip_st
EHRE . WEEEELNKE. 5§  ackhXf

BBBIKRAN, I L2CAP E#ES
EEENHE, REXATEERRE
BRI E RAM,

GATT iEEH A UFHE KRBT

NumAttrRecord

MaxNumOfClientProcs

NumOfLinks

0 (AN4FAEFR RS+ AE A E +HAR T
RS HO

RAHEEFIRIEFH
REALUFH R ARN TLESH
2. TRESE—IHBEEERT
Hl, EAEEERTLER (EE.
IT#E B3

BMHENRNBEHER 21

Z{E T =5ZETF NumOfLinks
T &ITHIBR TS IE 128 MEIFT 4%, BX
FRA B s R EBUR T AT MR & RAM

( NUM_LINKS B F it =
BLE_STACK_TOTAL_BUFFER_SIZE)
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£

NumBlockCount

ATT_MTU

MaxConnEventLength

SleepClockAccuracy

NumOfAdvDataSet

NumOfAuxScanSlots

NumOfSyncSlots

WhiteListSizeLog2

L2CAP_MPS

L2CAP_NumChannels

CTE_MaxNumAntennalDs

CTE_MaxNumIQSamples

isr0_fifo_size

isr1_fifo_size

user_fifo_size

Wizard” #9451 &.

73 BLE il 8RB S B 2 BC A
TR

THEHNREAHE

ATT_MTU size
WELTFANERNWEZSHRKE
4R E), L 625/256 ps (~2.44 us)A
B

AR AT S S B

ITEBBRENRRNE, XA BT
RIERREAY

HENEIRE LA TR R A E A
B, B RIERAEEN

AIE SR RAEAY, XY “FH
IESRSENT BREAH.

B&B/BATIFRKD, 2 MK
L2CAP ELAFAIEZHN B L E
BENRRKFTTHH

ETF LE credit BUREIFTHIERTH
RABIEH

7 CTE EESEEATFEANKE
FHEEH XL ID BmAE.

£ CTE &E#ESEEX T ERAMEN
XF IQHEAPRAKE.

FAFH ISR T4 mxigiEdREy
(f5ian, rx BHEE) BIRER FIFO AY
pNUN

AT ISR FERIERGTHIR =4
(flgn, I #E 1Q REFRE) A
B8 FIFO ByK /)

AT ISR Z5h =t ryizdlss fEN =
HHIRIEB FIFO B9 K

54 A bluenrg_lp_stack.h file:
BLE_STACK_MBLOCKS_CALC() 12 f#t 4% 7
RUERNEXRE

ZHFHVESEE R 23 B 1020 F15

<=4000 (ms)

ppm value

HEN ‘R 69. RINFEEFMMULENFITLE

”
%

ESI ‘& 69. RINFEIET KBS TLAE
%H

0-2nR “FEEMET B WER.
[1 - NumOfLinks-1]205R “EEAE 8" #WE A

ZHERYESERE A 0 B 1024 F15

FHMETSER 0 2 255 F5

[0x02-0x4B]an R % & /2 A H X #M = Th &k o
0: MRIFELLEMEINEE.
[0x09-0x52]9n R 1% % /g A H M= ThEE
0: MRIFEZIFNEINEE

EIAE: 256

BUAME: 768

FANE: 1024

BlueNRG-LP, BlueNRG-LPS #&##H % T A& (STSW _BNRGLP_DK) _F## T7T—#%% “Radio Init
“Radio Init Wizard” 7 1FIR#E I /H 2 /F KL E T ig it 924018, H#7Z5 BLE 1

WHEATZERT RAM FXEIREL . fH T AT LTI ST S RAM A7z BRI . X 1R B AT FE R 18 &
RAM 7727 N BB 45 £ 280 (B NumOfLinks, ATT_MTU...) #91&.
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BLE thi{(#% v3.x N AR E

2.4 BLE thi{{#% v3.x AL E
EREVIRILME, SEEFSHRIRET R LBRGE, YAERNEETRETHREFRLEX —L4F
ESH, WEEXATEE:
IRERESRIRR: SR 32 kHz #R5%88, MER RO
SMPS: FEEXH (ARFRE: 2.2 uH. 1.5 uH 8¢ 10 yH SMPS R 88)

BlueNRG-LP/BlueNRG-LPS R Ffit & 237 ST system_bluenrg_lp.c LB A TRELERE X :

72 30. B Al E WAL TR RS

CONFIG_HW_LS_XTAL IRIEBIRR: SMEB 32 kHz HR3% 58
CONFIG_HW_LS RO fRERSBHRIE: Wi RO
CONFIG_HW_SMPS_10uH f#F 10 uH ELRE{ERE SMPS
CONFIG_HW_SMPS_2_2uH 1%/ 2.2 uH B fEEE SMPS
CONFIG_HW_SMPS_1_5uH 5/ 1.5 uH B EfERE SMPS
CONFIG_HW_SMPS_NONE =/ SMPS
CONFIG_HW_HSE_TUNE HSE R A =FECE: [0-631EREER

2.5 BLE 1hi8#% tick Thig
BLE /1% v3.x $24# T —M¥5% API BTLE_StackTick(), 2 BLE thll#%/EzEEHITH (BEEETNARER
B while 1B ) , AT HFITIER A GEL IR AR BLE RIS .
BLE_STACK_Tick()EHIITHR A EMMURERNAIE, HMEEHIT, UABENEEERBEEMNENER
Fo i8I I iR Sk A B B B Ak R
MRFERRERAEIRHRZRENR LS &R, MEkEHHBMIT LS RO B, FHARESRAGEREERZEDE
B—Rk, LUR¥E 500 ppm B9EE (RIEAFT RS, WA EDREE 500 ppm BIREE)

JEE: 2 BTLE StackTick()iIEZE{TAT, TEEVFHEMIFIT BLE BhiXtkF#. HIZ0, WR7E BB/ 4 a5 08/H
BLE X581, s Fize#11T BLE_STACK_Tick() Bi/E122 /1% H 4.
Y ZRAEEA UART ISR HBF 1 #5R5, T EBU THRB:
NVIC _DisablelRQ(UART_IRQn);
BLE_STACK_Tick();
NVIC_EnablelRQ(UART_IRQn);
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¥ BLE 1h3(4% v3.x &3t K

3 £ BLE thifl#% v3.x &+ R A

AT X T e A BLE thil4% v3.x Tt BRI it A SRR D FEIE 5F R A 0 15 2 RN RS R fAl.
FPTESEEL BLE WAk v3.x REFART, ST —L&EMBERNEE:
WAL EL AN N R FE S £ B3R

BLE il B HEIERE

RESFAIFHEEE (7 GATT BRE&E L)

BIEERE: AN, AIEEEXSRE

L& (FxMHE)

RS FFFIEL TN

HEBA/AETR. B, EE

. ER/EBEIRE AR

JEE HEIEAHETH, FEA—LBFFEE EX", UERARDFEETRENBE (FREE. g EF

i, UREFE) o U, BlueNRG-LP 122 /F1EE{T BLE Wil # v3.x RIZZ R E. LER, 2Lt
BB EIT 1R TR AR & HI585 -

©® N OO RN

=3 RIRETFRERENAFPRAEX

GATT_CLIENT GATT BFimfat
GATT_SERVER GATT RSB RE

3.1 s B AR AR E B3R
EIEMRELEIE1T BLE #i84% v3.x B BLE &%, FEMITUTEZLE:
1. ¥ME BLE &EEER. P R, A4 Systeminit() AP

2. At 10 OAEHBEER: BSP_IO_Init(); APl . URFMBLAT /0 BiERSRITRERE, FRIEIKM
SIAEBHIH : BSP_COM_Init() APl.

3. #ItEk BLE iTHISEAERTS4ESR: BLECNTR InitGlobal()F1 HAL_VTIMER_Init(&VTIMER_InitStruct)
API;

4. 1 NVM. PKA. RNG #1 AES #3t: BLEPLAT Init(). PKAMGR_Init(). RNGMGR_Init() #a
AESMGR_Init() API

5.  #1%&1 BLE t4i4%: BLE_STACK init(&BLE_STACK_InitParams) API

6. FCE BLE W& bt (FHZRERA QML) - aci_hal_write_config_data() API
7. %1k BLE GATT &: aci_gatt_srv_init() API

8. IRIBAMERZREVIRLKINFEET GAP 2: aci_gap_init(‘role”) API

9. WEAEMRE O RENMIGEER FHERFERRIMFEETRS)

10. WMRIFEFI GATT RFE, EXNFENRS. FHFEFMFERAFT

1. SHm—A while() &3, BHER S 5R tick APl HAL_VTIMER Tick(). BLE t#i{#% tick API
BTLE_StackTick(). NVM &3k tick API NVMDB_Tick()F1—/MFERIF - tick AIRIERF (AR FgE/
B o tkSMEFEA HAL_PWR_MNGR_Request() API, LUE AR EERENHRBIRNFEIET Lk
A EREE.

AT AR R R T HEENIIE LR
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int main(void)

WakeupSourceConfig_TypeDef wakeuplO;
PowerSavelevels stopLevel;
BLE_STACK_InitTypeDef BLE_STACK_InitParams = BLE_STACK_INIT_PARAMETERS;

/* System initialization function */
if (SystemInit(SYSCLK_64M, BLE_SYSCLK_32M) != SUCCESS)
{

* Error during system clock configuration take appropriate action */
while(1);
}
/* Configure 10s for power save modes */
BSP_IO_Init();
/* Configure /O communication channel */
BSP_COM_Init(BSP_COM_RxDataUserCb);
/* Enable clock for PKA and RNG IPs used by BLE radio */
LL_AHB_EnableClock(LL_AHB_PERIPH_PKA|LL_AHB_PERIPH_RNG);

BLECNTR_InitGlobal();

/* Init Virtual Timer module */

HAL_VTIMER _InitType VTIMER_InitStruct = {HS_STARTUP_TIME, INITIAL_CALIBRATION,
CALIBRATION_INTERVAL};

HAL_VTIMER_Init(&VTIMER_InitStruct);

/* Init NVM module */

BLEPLAT_Init();

if (PKAMGR_Init() == PKAMGR_ERROR)

while(1);

i}f (RNGMGR_Init() '= RNGMGR_SUCCESS)
while(1);

3* Init the AES block */

AESMGR_Init();

ret = BLE_STACK_Init(&BLE_STACK_InitParams);

if (ret I= BLE_STATUS_SUCCESS) {
printf("Error in BLE_STACK_Init() 0x%02x\r\n", ret);
while(1);

}
/* Device Initialization: GATT and GAP Init APIs.
It could add services and characteristics (if it is a GATT server)
It could also initialize its state machine and other specific drivers (
i.e. leds, buttons, sensors, ...) */
ret = Devicelnit();
if (ret I= BLE_STATUS_SUCCESS) {
while(1);

/* Set wakeup sources if needed through the wakeuplO. Variable */
/* No wakeup sources: */

wakeuplO.10_Mask_High_polarity = 0;
wakeuplO.|O_Mask_Low_polarity = 0;

wakeuplO.RTC_enable = 0;

wakeuplO.LPU_enable = 0;

while(1)
{

/* Timer tick */

HAL_VTIMER_Tick();

/* BLE stack tick */

BLE_STACK_Tick();

/* NVM manager tick */

NVMDB_Tick();

/* Application Tick: user application where application

state machine is handled*/

APP_Tick();

/* Power Save management*/

/* It enables power save modes with wakeup on radio operating timings

(adverting, connections intervals) */

HAL_PWR_MNGR_Request(POWER_SAVE_LEVEL_STOP_NOTIMER,wakeuplO, &stopLevel);
}* while (1) */

} /¥ end main() */
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BlueNRG_Stack_Init_params ZEEX T BLE 15X t6ZE L FF A g% #7151t 28

ELFEBLE ik #EE L, £ 40EH BLE_STACK Tick().

APP_Tick() RE—MEBFFHIFH, 1%EFIRIE L L 1ESF =R FESE L FE/7 K2 o

HAL PWR_MNGR_Request (POWER SAVE LEVEL _STOP_NOTIMER. wakeuplO. &stopLevel)

EEEREMFIFBTER, THEAE: RBELTFFREBERT. FrEIRFAATHEL A, KATUM

GPIO #1THEE (15252 E585 49 BlueNRG-LP, BlueNRG-LPS HEFH}) . B/ EEHE, SIHE

LZ/FEE/FHY main while B2 B[R EIEESH AT AP, LIE BLE iRE&EEBHNA BLE tHiX % 78

B ISR L R BRI R ERIR . R, TR T 8 15480 F a8 TIRR (RIEH

HAX—75E APl, & BLE h X T 2Bz H#NBEFREERLX) . ARAKHTEHF

HAL_PWR_MNGR_Request() API #ERF—FZFZHFHT BLE @&MEHTTHEET, HiQEHXHIETE

TERIERERT (W15iE/) » HAL_ PWR_MNGR_Request() APl J45 B IR IIFEIE R 5 T 1R (EHE

LA S, HFEEHT BTG R R ERIIFEE .

HETLEIRBR ST F1E K Z IR TIX R T H9 5 B2t 5k Tk 15 37 -

5. A#X HAL_PWR_MNGR_Request() APl I BLE R &R EZI5E, B2 ELXIEKXELNE 5
7 BEX PRI X A FE D

6. K7 aci_gap_init() APl L5 /BIEHR BT EHIHIERAT, F9tik GAP IRESIREGHIRIE— 1B LG

J9 0x000F, Z7 aci_gap_init() APl _£ /8 HE FE#IZ589FE#, T2 0x0011.

A Db~

5% 32. GATT, GAP fR%EabE

BMEENHRS 0x0001 0x0008 0x1801
BAIGEEREXH (GAP) RS 0x0009 0x000F 0x1800

%2 33. GATT, GAP 4F{EaiE

; HE(E
BAB S S R SR WIEE | proup | ke
T -
F$H)
BMERE
e - 0x0001 - - - -
BREEXR 0x0002 =B 0x0003 0x2A05 4
B PR R 0x0005 b= 0x0006 0x2B29 1
HIRERE GATT 0x0007 % 0x0008 0x2B2A 16
BAARIEE
A
(GAP) - 0x0009
Ji5E3
WEEM 0x000A ﬁﬂ&:?ﬁ)&xﬂgr_gg\lg)\ 0x000B 0x2A00 8
ESl 0x000C BEUSA, FMEISA 0x000D 0x2A01 2

| BIEERBA
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IS H Y B IR PR A TR
AS4EME
BATRS R ﬁﬁf BEUD | KE
(%)
7|‘1§_§_ﬁﬁ']:L_ 0x000E 0x000F 0x2A04 8
TS ORISR
rh i & b R A 0x0010 AR 0x00011 0x2AA6 1
ENG=

1. {R#& aci_gap_init() APl _FEBEFIZ#IZ5497# (0x02) ALHM.

aci_gap_init)AERSKENT:

5% 34. aci_gap_init()fa a5 %{&

&% AtESNE TR

0x01: Mg
s 0x02: 1B & AESHAURIFNEEENRNS (RAXE
0x04: g AR
0x08: | 1#&&
0x00 - FZFRaFh;
Privacy_Type 0x01 TR ARER; IRERTRARLUKLER T W—TA
0x02 FF /3 A& F=HIsZHBRFA

device_name_char_len EAFEE RS BREHENKE

0x00: ZAFibiit —s
Identity_Address_Type ¥ E B EARIR Ml A9 Mt

0x01: FRASFEHLHbHE

KTz API FIHEX SR TR, ESEE 5717 S5 0PI BLE thilik API FnE 4324y,

3.1.1 BLE it
BLE MY 4% ST AT i & ithdit :
AE:3: kil
RE# bk
Fhg it

23 MAC Htefik (6 F75- 48 fiititlt) ME—IRIRTIRIIFEEE %, ENHRESFEFIEmNS (EEE) E

)<

iHliJJ:E’Jﬁu 3 MFWIRRT ABIFRFFHI AR, MRABRAME—FRIAF (OUD . HAK—FRAFF (OUD &
EPM |EEE MA3EHY 24 (L¥F . ZARRFME—FRR T RDMRE, HAUALEMRERFE OUl MBE—H™
RERIASEMIE (F% 2724 4, REAHMUME R 3NFT)

Y2 D IR AR Z D 95% EMIE AR, EMEL/ ARIRILUEKR—EH 6 FiHthlt (7% 224 4,
BT HFE OUI IR AT RERIHELE)

MRAPEEERFPEREBENH MAC Hbht, ML SUgEF#EERFERE LIXATHEE MAC itk
Flash L &. A5, EIR& LB, LB ARTFENINE APFIZ MAC it 5 A\ SHER .

FBFiZE MAC it f{ETI3EEE FF API #5844 aci_hal_write_config_data()

FEFFIEIET BLE #2EZ BT (WML APl BLE_STACK Init()Zf5) , 4% aci_hal_write_config_data()
8L &A% BLE %
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3

AT AR R 7 anfrig & 22 2tk

uint8_t bdaddr[] = {0x12, 0x34, 0x00, OxE1, 0x80, 0x02};
ret=aci_hal_write_config_data(CONFIG_DATA_PUBADDR_OFFSET,CONFIG_DATA_PUBAD DR_LEN, bdaddr);
if(ret) PRINTF("Setting address failed.\n")}
7 BLE @4 2R, EEHIRHF MAC il i fEAER flash BB EGLE
RPRESANERAR, AR MAC it TR &MEM4FE MAC Flash L E. 4 ~H#iE, Al&id SWD
A% P Flash MU1& A iREEHI SR RIZ .
ST REEIEE BME—RY MAC 3ttt (BIAEHRERIZED , 71§ MAC ittt F 67 2 A1 MAC Flash i &.

17. MAC it 774

uCTFfi# 23 AR5

ZEEIG & TR
MAC b1t
Rz FH RS

15 B

REBE—HH

BlueNRG-LP/BlueNRG_LPS & &2 58N HE MAC Hilit, BEM—NEFFIS TRAARRIE) . 2
—FHER— 8 F15{E, 7EE7EMNE 0X10001EF0: BEAEARANFE7F4E A it 0x10001EFO 1 0x10001EF4.

JEE W TSEHAT A API GTL5/5 BlueNRG-LP, BlueNRG-LPS —/F5£
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uint32_t UID_word0;
uint32_t UID_word1;

/* Get first serial ID 4 bytes at serial id base address (0x10001EFO) */
UID_word0 = LL_GetUID_WordO();

/* Get last serial ID 4 bytes at serial id base address + 4 */
UID_word1 = LL_GetUID_Word1();

FSHEM I RER EE—RBEITERHHE AN Flash B93EEME. Flash EWEREEEMANIMRME: A
PEXEMEERN, MURBSREER Flash REREBFEBIEIEHERZEIE (FLASH EHHEHREN
RICATIRAREFEBREE) - MRAANITTHEER, WLRMRERE (BEFL) , TRREE
BRI X254 m#E MAC ik, FHFt#%%) Flash BIEEME L.

HBERA TR, RBERDFETICEADLGRI. RTRLAHINESZER, H5% “REHESF
(SM) 7

3.1.2 WELREINE
HERAMER, APTRAIERLT APHER R EINE:
aci_hal_set_tx_power_level(En_High_Power,PA_Level);
TEHRELELEINFRZE R 0 dBm I EMARB R
ret= aci_hal_set_tx_power_level (0, 25);

En_High_Power St iTARM A REMRIRECE TR —H. AEEMEES, RE TR SMPS Mt@BE
KFo PA_Level SH A TIRIFINRM AR ML F, RELA 1dB. ZMBEBTFERT SMPS ithEBE.

%< 35. RTIhEZFY, En_High_Power =0 (SMPS HJE@ 1.4 V) #13k 36. KSThEREL, En_High_Power
=1 (SMPSHE@ 1.9V) $x1#% & ERHHACE P S B TRETHEMN TX L IhE.

3% 35. REIThE;EE S, En_High_Power=0 (SMPSHE@ 1.4 V)

0 OFF ™
1 -21
2 -20
3 -19
4 -17
5 -16
6 -156
7 -14
8 -13
9 -12
10 -11
11 -10
12 -9
13 -8
14 -7
15 -6
16 -6
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17 -4
18 -3
19 -3
20 -2
21 2
22 -1
23 -1
24 0
25 0
26 1

27 2
28 3
29 4
30 5
31 6

1. ZRPA B-Fi8Y0, PABEH. iy, HGIH5IBILETI AT ITZIEZ AT 41D

5% 36. REIThEEL, En_High_Power=1 (SMPSEHE @ 1.9 V)

0 OFF (1)
1 -19
2 -18
3 -17
4 -16
5 -15
6 -14
7 -13
8 -12
9 -1
10 -10
11 -9
12 -8
13 -7
14 -6
15 -5
16 -4
17 -3
18 -3
19 -2
20 -1
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21 0
22
23
24
25
26
27
28
29
30
31 8

1. ZIRPA BFRA0, PA XK. iy, HGIH5IBILETIS AT IR E AT D0

@ © 0 0 0 0 W N =

JEE 241&/H SMPS OFF FEFRT, #M4ThFEK-FEARF#MAE VFBSD F/B FHIE[E. HXFELT, B0 H
SCE I EA(EE 7 miscutil.c X1 (7 Middlewares\ST\hal\Src R T) FHIBEH FE. FHIFHHIEETEHETE
FEZE, FGBTHINFEEGIZELEGE dBm 35189 PA B-F, RZI#4.

3.2 BLE 1#i¥#% v3.x GATT ##[0

3.2.1 BLE 1#8(4% v3.x vs BLE #3{#% v2.x

) ATT/GATT A EEMUAESBRERER. B TERELER, GATT EHFERSEHSEHNX. A
FREAREFIRXLER, FREFEGERMRAUKE. BLE T E%E BLE MHUKEHAXFANRIEE
HEezE), MEERNARFNBHEHITEMSRE. REANARFRAEREFTEFMIX LB RN
HftITEREIGR. fln, SERSOIMNEREAXKMFETEIFTESFSENXREFHRBLE, BA%E
RIRFEEENGREIIEIA . K00, BHMBEAH (F1I0 LED) RIEHISBHF T T EA B ER LSS
SEMRX.

BLE GATT #% v2.x 7£ RAM RFH BB, ™ BLE L% v3.x ATT/GATT H R 7 4Eithist & X #A 7 2L,
RE—FET C IESHMMNEEXHEMING, ATUEFTEREFRAE Flash Fi#EET. XLEMTHHTRE
LAFENE, FAKV2xERE. FEFHES KM EHEFTOAMFREED—NE RAM 5 8 FHHIE
e

BLE ##1%4% 3.x ATT/GATT AR X T R EFIIRE. XREMMIXAILIER, THEENARRFHIH.

3.2.2 GATT R 588
GATT REEHEEFHEBM, XLEBMUMK GATT HIEETH—INMELE .
GATTELEXHHNAREFEMEEHFER, HEXNAERESHNEMERFMELER.
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3.2.2.1 B
BB 35 R SEMA NI RESAF R BB XITANES . BRSSE X AT LUK ST 8 & BIAR S5 FIHIE -
BRMHIEEIAARS

FEBFE L RETETHINGERIRS
c REBRFEUTESSAETZERSHEMRERS MRS

fERATER ble_gatt_srv_def_t CiEE HHME XRS:

typedef struct ble_gatt_srv_def s {
ble_uuid_t uuid;
uint8_t type;
uint16_t group_size;
struct {
uint8_tincl_srv_count;
struct ble_gatt_srv_def_s **included_srv_pp;
}included_srv;
struct {
uint8_t chr_count;
ble_gatt_chr_def_t *chrs_p;
} chrs;
} ble_gatt_srv_def t

ZEWRRT—NFEUTBHEMRS:
o uuid: BR%HY 16 IIEF UUID =% 128 i UUID, FRABRZE UUID

. KA. RRIZBRBZETERS (BLE_GATT_SRV_PRIMARY_SRV_TYPE, {EA 0x01) iT2XERSE
(BLE_GATT_SRV_SECONDARY_SRV_TYPE, {&} 0x02)

«  group_size: WEFEL, FTRIZMFHETLLAIMZLNESE. MBFHIKEHN 0, MERERENLKD,
HATKRBAMBRSFHBMERE. RBERBENTR, UEREBRLAERSRMIEE
included_srv: A[iEFE, REEEHIREITIE
chrs: AIIEFE, REEMNEETIR. MRFE—NISMFE, WERSTMEEMIXLHHERERE
RFF (WRB)

f5ian, EE—NMHEERFZEMRE GAP BELESCH, H 164 UUID FTF 0x1800, EXHE C &2

static ble_gatt_srv_def t gap_srvc = {
.type = BLE_GATT_SRV_PRIMARY_SRV_TYPE,
.uuid = BLE_UUID_INIT_16(0x1800),
.chrs = {
.chrs_p = gap_chrs,
.chr_count = 2U,

I3
k

JEE WRREZEHIGH, VBT EMEETE (RRFE, FileEFHEaty) #5175 0.
B GATT BUEESEM—BRSS, £ aci_gatt_srv_add_service &K 3 :
aci_gatt_srv_add_service(&gap_srvc);
ERESE B ARET, £ ace_gatt_srv_get service_handle
ERE: uint16_t gap_h = aci_gatt_srv_get service_handle (&gap_srvc) ;
MR EE, A UEZITHFEB acigatt srv.rm service H B MR EE MBI R K -

aci_gatt_srv_rm_service(gap_h);

EE: T HR S5 GE X LRI R T AR 55 (R FF 35 EX I BT B AT E] I BB 1R 15 B ZC

3.2.2.2 #FHE
HERTATE&EE: flan, AFFEEE.
{EFA TE ble_gatt_chr_def_t C iBS £5HIE NAHE :
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typedef struct ble_gatt_chr_def_s {
uint8_t properties;
uint8_t min_key_size;
uint8_t permissions;
ble_uuid_t uuid;
struct {
uint8_t descr_count;
ble_gatt _descr_def t *descrs_p;
} descrs;
ble_gatt_val_buffer_def_t *val_buffer_p;
} ble_gatt_chr_def t;
ZEMRT—NMHEBUTBIERISFE:
o B NFER, BTREIRMERFEE S A e FE IR
min_key_size: FRIFEFHEERENR/NMMBZBZRAKR D). SBNEERIZE #1700 ZEH
(&SI “permission” FE) , EXMERLT, HELRKXFHET 7 BNFHEFT 16,
BBR: XR—MIFE, 1R/ NZYFE:
—  BLE_GATT_SRV_PERM_NONE (0x00): FRFEZHRENATHE4FHEE
—  BLE_GATT_SRV_PERM_AUTHEN_READ (0x01): FRIEZBHFEEEZTAFES BERT
MITM &)
—  BLE_GATT_SRV_PERM_AUTHOR_READ (0x02): #&7rR 25w 9374217 18] 4% 3% _E Y% % AR
%, RET AR FHHEEIZER
—  BLE_GATT_SRV_PERM_ENCRY_READ (0x04): R RIEEUSFEEZTEMZHE. HEZISEE
K& /NN ZA RN FUEIT min_key_size FERIEE
—  BLE_GATT_SRV_PERM_AUTHEN_WRITE (0x08): {RENIFEEEEZTIAER Y (BIEH
T MITM {&37)
—  BLE_GATT_SRV_PERM_AUTHOR_WRITE (0x10): #&7R R FIT2R & i a4 28 1018 & AR
%, RETHRTFHEES AR
—  BLE_GATT_SRV_PERM_ENCRY_WRITE (0x20): RRENFEEEEMZRER. HoiZEHEE
i DI KA UET min_key_size FERIERE
uuid: ZFER— 16 AL UUID = 128 i UUID, R SkIEid4FIEERZERY
descrs: ZAIEFERBIFEBMAFNTIR. MREE—DHZMERTF, MAESFETMETEMX LA
F
«  val_buffer_p: FIEFE. MRKBZFE, NEEEEFEENESREFX. WKREE (HlIKHA
NULL) , Nt sst—NEH, ERIPFEERITIEHSHRIE (B aci_gatt_srv_read_event()F1
aci_gatt_srv_write_event()).

f5ian, EE—T GAP EEENHAIRZEZIIHE, TEAGIHSIHEMR, THEREMR, 16 i UUID FF
0x2A00 (EARFEME, FTLLKIEE min_key_size):

static ble_gatt_chr_def_t gap_device_name_chr = {

.properties = BLE_GATT_SRV_CHAR_PROP_READ,

.permissions = BLE_ GATT_SRV_PERM_NONE,

.uuid = BLE_UUID_INIT_16(0x2A00),
.val_buffer_p=(ble_gatt_val_buffer_def t *)\ &gap_device_name_val_buff,

RTEMEXBEFE, ATLUMER aci_gatt_srv_add_char iR :
Aci_gatt_srv_add_char (&gap_device_name_chr, gap_p) ;

EARER, WTUEEMRSHIERPEHERMBIARS . EARGIH, FHEFIZRED ble_gatt_srv_def_t L5HH)
chrs FEEIBLHRMINIX.
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TEARSFUHE, B— 1 EHBATRESEHNEMAM (aci_gatt_srv_get_char_decl_handle) F7Eiz{TAT
MSEMRYSEE (aci_gatt_srv_rm_char) .

EE: B THHIEE X 23 IR T T U FEFFIE (RFF 75 X A9 BT B AT E] I BB 1R 1% B AL

3.2.2.3 Fipziyiad
HEHER AT RS SHEERANER. EXT—HIRENSHEHAR, “EAEFER. NARFETL
A MIIN B EHEFIR T B AR E TR & ST«
{FA THE ble_gatt_descr_def t CiBS GHIE NAHEIR T

typedef struct ble_gatt descr_def s {
uint8_t properties;
uint8_t min_key_size;
uint8_t permissions;
ble_uuid_t uuid;
ble_gatt_val_buffer_def_t *val_buffer_p;
} ble_gatt_descr_def _t;

ZEMR TN EUT B MEAFER R
B (FEE, BT REMMTENZAFHERIASF. BLE_GATT_SRV_DESCR_PROP_READ (0x01) fi
fFEEIIAFFIEE, ™ BLE_GATT_SRV_DESCR_PROP_WRITE (0x02) ffE&EHIAFTEAN
min_key_size: FRRIFIEIFERIATTAENS/NMBZAKXN . LSENEERIZEMEFETINZRE
B GBE&RE “permission” FE) , EXMERT, HEXMATREFTF 7 BN FHFT 16

o MR: NIFE, ATFRROASERZEHERIA R
—  BLE_GATT_SRV_PERM_NONE, (0x00) FRRAEZEPRENA] I C4FIEHR AT
—  BLE_GATT_SRV_PERM_AUTHEN_READ, (0x01) % 7riZBUHEH A S EE 253 I ER Xt

(ENBAT MITM 1&47)

—  BLE_GATT_SRV_PERM_AUTHOR_READ, (0x02) TR MIFERIEN, KRG EIREE

fEHRTF
—  BLE_GATT_SRV_PERM_ENCRY_READ, (0x04) = RiZEUVHERIAFFEE LT NE TR
xf

—  BLE_GATT_SRV_PERM _AUTHEN WRITE, (0x08) ZFiRiT4HEHIASTHITER(EEESLZ T
NIEEEXS (BDEA T MITM &3
—  BLE_GATT_SRV_PERM_AUTHOR WRITE, (0x10) FRRAFFEITEIRITI, ARG A REXTHEE

IR TFHITERME
—  BLE_GATT_SRV_PERM_ENCRY_WRITE,, (0x20) RRIMFEHAFHITERETELRRZ T
NERFATEC RS

« uuid: 16 fiL#55F UUID 8§ 128 {i UUID, A FHER4FAEIEATTRI2EE
val_buffer_p: FIiEFEE. MRFEIZFE, MiERGFEHFHEEATENE P RENX. WKREE (Fi,
WA NULL) , M EsExE —1MFH, BRNFERAFEHITEXLSEHRE (20
aci_gatt_srv_read_event()#0 aci_gatt_srv_write_event()).

fian, AT EX—NEEEHERAHEATF, 16 L UUID EIREA 0XAABB, TRLMR, ERALITEM:

static ble_gatt_descr_def_t chr_descr = {
.uuid = BLE_UUID_INIT_16(0xAABB),
.properties = BLE_GATT_SRV_DESCR_PROP_READ,
.permissions = BLE_ GATT_SRV_PERM_NONE,
h
KT EBUEESEME X HIHHATS, {#/ aci_gatt_srv_add_char_desc BR#:

aci_gatt_srv_add_char_desc (&chr_descr, chr_handle) ;
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Hrp chr_handle 2E&LEATFOFHENBERARE. N, MFHEAT, EE— 1 RETURREBHAHE

(aci_gatt_srv_get_descriptor_handle) FAMBR#EARF (aci_gatt _srv_rm_char_desc) &5,

BT ble_gatt_chr_def_t A descrs FE&, A LU SHEEFHE—RRM.

BTEFmFHER EHAT (CCCD) HERENHHTIEFEEN, FEMRMH T —LHuAETEHITEN

+  BLE_GATT_SRV_CCCD_DECLARE: 7=BJ CCCD EZEMXMEARFFR. BEE—MSTR
CCCD {E A M—HEAR TR

+  BLE_GATT_SRV_CCCD_DEF_STR_FIELDS: % CCCD KRN EMFER. H—MFEFZD
CCC A fFRIEFE A FFE N BLA M FER AT, AIxTE#ITER

B H THFIEHH 2 17 7E X 25 FIH9 I 7 7 U 208 FF R 7 73 X 9 Pl B AT 5] 2B (RFF B 5L -

3.2.24 EEHX

EEMXE—NMREFEEMFHEA T ENSEN. ZENERETXER, EESEHNBNEGRYRR
HEW. EEHXLEHR ble_gatt_val _buffer def ttype E X :

typedef struct ble_gatt_val_buffer_def_s {
uint8_t op_flags;
uint16_t val_len;
uint16_t buffer_len;
uint8_t *buffer_p;
} ble_gatt_val_buffer_def t;
ZEMAEBUTFE:
« op_flags: uFE, BFESANEZERBAFETA
—  BLE_GATT_SRV_OP_MODIFIED_EVT ENABLE_FLAG (0x01) : {FREAER Pk iR B £
X aci_gatt_attribute_modified_event St
—  BLE_GATT_SRV_OP_VALUE_VAR_LENGTH_FLAG (0x02) : FRRZEATEKE

« vallen , F O @B K B . wm R opflags F K O+ kx & B
BLE_GATT_SRV_OP VALUE_VAR LENGTH_FLAG i, M8

«  buffer_len, buffer_p 5t FTiEEIMNERXKE . T KEBREFHE, XE2FHEENKE

«  buffer_p, fEEMEZ DX

B, BEX—MRAR 10 FPHNAEREEZAX, EAUATHE:

uint8_t buffer[10];

ble_gatt val_buffer_def t val buffer = {
op_flags = BLE_GATT_SRV_OP_VALUE_VAR_LENGTH_FLAG,
buffer_len = 10,
buffer_p = buffer,

k
MRNARFEEI 2 THNEERESEHX (Fan, 0x0101) , NAEFETLEHX AHEER T HE
ELFRKE:

memset(val_buffer.buffer_p, 0x01, 2);
val_buffer.val_len = 2;

ERBRERZIEIERUEEREZAT, T SEIRBX RN EEH.
EAHERBEEKE, N ble gatt val buffer def t &EMAIUNEXN HER.
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const ble_gatt_val_buffer_def _t val_buffer = {
buffer_len = 2,
buffer_p = buffer,

i

tesh, RZETEEER (B, RiLiFi) , W buffer_p FAREMEHAX B ATARBAREE.
const uint8_t buffer[2] = {0x01, 0x01};

MRERHNSHER (B, BE) , WAFEEEANX: WRFHESHERT C %1989 val_buffer p FER
wE (), ®WERNULL) , W& —LEHRIFENZME:

o HIEERSFTESEUFEESEAFET, H K aci_gatt_srv_read_event
o HERREFFESNGFEESFEIARTTE, 4K aci_gatt_srv_write_event

EE: B TABZE N XTE X BRI T 1 12X L T8 B 25 R T BT IE I R IF B L o

3.2.2.5 GATT fRE&#1#EE API
T—EBSTATERIE GATT RS SEBHIEEN R HTIE.

7% 37. GATT BRFI|/EIRE API
e s
aci_gatt_srv_add_service B HR E A AR SR I B BR EE R
BUS R MRS N BB EE R IR
Be R B A IR A E XTI R SR 1%

F.

aci_gatt_srv_rm_service %
aci_gatt_srv_get_service_handle

aci_gatt_srv_add_include_service %
G HR A include BR S A BB E IR
IR HE LA include BREHIB AR
aci_gatt_srv_add_char %R B R AU R N B B B

ZERBSRENIEARBEETBR. FEESHNEN
CHAEfEFEIRTT) HP#5 1 Rz st R

ZR B R DB A RIR M E X ST MO ER B 1%

aci_gatt_srv_rm_include_service %

aci_gatt_srv_get_include_service_handle %

e

1]
% K]
1% 6K
%
SEHER MR A include RS
BR
bR
R

aci_gatt_srv_rm_char

aci_gatt_srv_get_char_decl_handle

G
aci_gatt_srv_add_char_desc ZER SR ERER TR B SR EF
aci_gatt_srv_rm_char_desc TZ R B HR A A TN BB B R # bR

ZRBE RS EATHEREFH RGN, Hob. HiEE
IRFFHE RR A S50 0K T St A

aci_gatt_srv_get_descriptor_handle

3.2.2.6 e
THEMRG S EH RN E B E .
GATT Bt &
Zon G BRAN AT SEERFNE AR GATT BL&E ST

JEE STEH) GATT fREE L7 gatt_profile.c LT, X Eib—1NE & HLFISET
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ZEREXHHR— N EERSAERK, ZRFZEBE— 16 iz UUID GREX 0x1801) FIARSZEXIHE GRE T
REMA) . ATEHFHERETR, BERHAAFEREWMAT. ATHERZERF, TUER
BLE_GATT_SRV_CCCD DECLARE %. iZEEGUTESH:

BLE_GATT_SRV_CCCD_DECLARE(NAME, NUM_CONN, PERM, OP_FLAGS)

He:

«  NAME #EAFiR%1i% CCCD &R

« NUM_CONN 2Fr X #r BN AR H & EEY
«  PERM, f#RFFRANIFEL

«  OP_FLAGS RHRFEEMXMINFE.

RiE,  (Blan) BRI LA AR :

BLE_GATT_SRV_CCCD_DECLARE(gatt_chr_srv_changed,
GATT_SRV_MAX_CONN,
BLE_GATT_SRV_PERM_NONE,
BLE_GATT_SRV_OP_MODIFIED_EVT_ENABLE_FLAG);

MEFPFFEEZEAX, BAELIIEA ble_gatt_chr_def_t 45489 val_buffer_p #{THEH#

uint8_t srv_chgd_buff[4];

const ble_gatt_val_buffer_def t srv_chgd_val_buff = {
.buffer_len = 4U,
.buffer_p = gatt_chr_srv_changed_buff,

I
B TR ST AYFEEE X 2 /5, BRI AERRRRSS % iOHHE :

static ble_gatt_chr_def _t gatt_chr = {

.properties = BLE_GATT_SRV_CHAR_PROP_INDICATE,
.permissions = BLE_ GATT_SRV_PERM_NONE,

.uuid = BLE_UUID_INIT_16(0x2A05),

.val_buffer_p = &srv_chgd_val_buff,

.descrs = {

.descrs_p =
&BLE_GATT_SRV_CCCD_DEF_NAME(gatt_chr_srv_changed),
.descr_count = 1U,

I

b

wEFnR, ZFMEERM A FERPIRE TIERM, TREMR, UUID &E X 0x2A05, EF—ME
INFERT LA B GATT ARSS -

Fo

static ble_gatt_srv_def _t gatt_srvc = {
.type = BLE_GATT_SRV_PRIMARY_SRV_TYPE,
.uuid = BLE_UUID_INIT_16(0x1801),
.chrs ={
.chrs_p = &gatt_chr,
.chr_count=1,
h
b
EIMBAREXH, RIMKRS: MEESNFEREMEFR2Exm IMN. A
aci_gatt_srv_add_service ;AR S :
aci_gatt_srv_add_service(&gatt_srvc);

m¥E
ERATHIRE:
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7 38. infIEEEE

0x0001 FERS 0x1808 Glucose iR %
BERRS BERBMARS
FHE 0x2A18 EH, 5w, TREM A & HFAE
IR FF CCCD
IR FF i RE MR R
0x1000 RERS 0x180F it AR S5
HHIE 0x2A19 = B th L S AFAIE

FHIARE SCRR AR 55 R ELAHE «

uint8_t battery level_value;
const ble_gatt_val_buffer_def_t battery_level_val_buff = {

.buffer len =1,
.buffer_p = &battery_level_value,
i:
ble_gatt _chr_def_t batt_level_chr ={
.properties = BLE_GATT_SRV_CHAR_PROP_READ,
.permissions = BLE_ GATT_SRV_PERM_NONE,
.uuid = BLE_UUID_INIT_16(0x2A19),
.val_buffer_p = &battery level_val_buff,
Iz

ble_gatt_srv_def_t battery_level_srvc = {
.type = BLE_GATT_SRV_SECONDARY_SRV_TYPE,

.uuid = BLE_UUID_INIT_16(0x180F),

.chrs = {
.chrs_p = &batt_level_chr,

.chr_count = 1,
2
h

T X I E = S

£55m, #118W
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uint8_t ext_prop_descr_buff[2];
ble_gatt_val_buffer_def_t ext_prop_descr_val_buff = {
.buffer_len = 2,

.buffer_p = ext_prop_descr_buff,

h
BLE_GATT_SRV_CCCD_BUFFER_DECLARE(glucose_mes, MAX_CONN, 0);
ble_gatt_descr_def_t glucose_chr_descrs|[] = {

BLE_GATT_SRV_CCCD_DEF_STR_FIELDS(glucose_mes, MAX_CONN,
BLE_GATT_SRV_CCCD_PERM_DEFAULT),
h
h
ble_gatt_chr_def _t glucose_mes_chr = {
.properties = BLE_GATT_SRV_CHAR_PROP_READ | BLE_GATT_SRV_CHAR_PROP_INDICATE |
BLE_GATT_SRV_CHAR_PROP_EXTENDED_PROP,
.permissions = BLE_GATT_SRV_PERM_NONE,
.uuid = BLE_UUID_INIT_16(0x2A18),
.descrs = {
.descrs_p = &BLE_GATT_SRV_CCCD_DEF_NAME(glucose_chr_descrs),
.descr_count = 2U,

b
I

static ble_gatt_srv_def _t *incl_srv_pa[1] = {&battery_level_srvc};
ble_gatt_srv_def_t glucose_srvc = {
type=BLE_GATT_SRV_PRIMARY_SRV_TYPE,

.uuid = BLE_UUID_INIT_16(0x1808),

.group_size = 0x1000,

b

nEFT R, glucose_srvc E T group_size FE: XFLAIFE 0x1000 B EIHAEME MRS . LRSS
BREETHERB MRS . AR RNMER—IHES.

B, SFMmERS:

aci_gatt_srv_add_service(&glucose_srvc);

XE—NMEEMRS, H 16 £ UUID i&H 0x1808.

JERRER it AR 55 R HLRHE -

aci_gatt_srv_add_service (&battery level_srvc) ;

XE—IMNRERS, H 16 L UUID &4 0x180F (BE—MHIE) - BREMFHELHIE T M-

Zﬂ’f, EMPERS P ESHEMRSH EMEFEFEATT. Ak, FTEZA DB RIWERIEEUAEE AR

uint16_t glucose_srvc_handle =
aci_gatt_srv_get_service_handle(&glucose_srvc);
uint16_t battery_srvc_handle =
aci_gatt_srv_get_service_handle(&battery level_srvc);

et e S B mpEAR S -

aci_gatt_srv_include_service(glucose_srvc_handle,
battery_srvc_handle);

A TR S EMHEITHIEZ B, 19EEHIARS mMEIIRS F . ULBALTTRE, B include AR5 /E MRS
FREEMZIE, FEIFHEZEREEZE.
EEMImyENS4FER EiA5F, £/ aci_gatt_srv_add_char()i&#, ATREfxR:
aci_gatt_srv_add_char(&glucose_mes_chr, glucose_srvc_handle);

MAENEFFERFR B S PR T2 LR E.
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3.2.2.7 IBEEEITE
RS ELEIRIEA THBEEL 23T R T ERBIENTERE Fif. REF[LERIEEREM.
BH: WRENERIZR - REFELEENFFMEEBMNAERE G, AAEAEREEMIBHEHRKI

EURIRIA
« ER: ERIEMNERTR - REFELEENRBFRET—MHEE, HZEEEETREHRRINERT
DN

X EIRIZR M — API: aci_gatt_srv_notify().

%% 39. aci_gatt_srv_notify &%

uint16_t Connection_Handle EEAWE, BERAHIERTER
uint16_t Attr_Handle TR E MY
BEAR -

uints_t s 82;(1) ZE%@%@ e

0x02: %(i%fE7R
uint16_t Val_Length FriR A X AR
uint8_t * Val_p EEEEEBMNENE P XS

;aii_i%?ﬁﬁ?ﬂi%miﬁ%?éﬂo ffign, TFAIEA 0x13 HB M EBAGIERAMEA 0x0801 M Fif, fF

TS,

uint8_t value = 1;
ret = aci_gatt_srv_notify(0x0801, 0x13, 0, 1, &value);

WRE FimiF B A% B AHHER CCCD, M%&ixi@%, &NiRE BLE_STATUS NOT_ALLOWED $&iz.

3.2.2.8 BMERT
WMBT— T AR, SRR LUEE & B EE A XA FEEFER T . WREENELFEHREXFNE
MIX (val_buffer_p = NULL) , MHSIEER—NEN, EXRNAREFNEEANEZRXHFITEE. B
ANE#: aci_gatt_srv_read_event()F1 aci_gatt_srv_write_event(). XF “queued write” , i+ FH AT
SHEBHITEME: MREBEFEESRE “queued write” , MIEAFISSIIBAGISREEE D “prepare write”
Fitk, AT MNMEWEIR “prepare write” 1ERE R aci_att_srv_prepare_write_req_event() =, LUE
N ARG HFITEE. HUE] “execute write” iFKRE, 4/ aci_att_srv_exec_write_req_event()E 4.
aci_gatt_srv_read_event()
IMRRFZFTIHWR— B ENZERE, BURSBEEFONZE, WERZEH. LEFNEELIMZE
aci_gatt_srv_resp(), ATFHEEEMHHE.

3% 40. aci_gatt_srv_read_event 23

uint16_t Connection_Handle ERA, BYUREUEK
uint16_t Attr_Handle EiINEMEAR
uint16_t Data_Offset F&ERENRBE

aci_gatt_srv_write_event()
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MRRES[FWE—NEHENSANERE, BREHRIBEMHEZE DX, WERZEH. R Resp_Needed K
1, HEHHEEYIRZ aci_gatt_srv_resp().

%% 41. aci_gatt_srv_write_event 2%

uint16_t Connection_Handle = EEA)HE, BEWENIEK
tERER 1, EEEAM aci_gatt_serv_resp(). WE| ATT i&EKE, &4 XFIE

uint8_t Resp_Needed R ATT & STESE (X858 % 0)
uint16_t Attribute_Handle ESANHEMRWE

uint16_t Data_Length ESANNEEKE

uint8_t * iR ECPN:OECi

aci_att_srv_prepare_write_req_event()

LPRSE AR “prepare write” 1ERET, £4RIEEL. EEHEEAENBBENCERRE. KECHHEEY
Jz= aci_gatt_srv_resp(), FRAEFSNMERE WM.

3% 42. aci_att_srv_prepare_write_req_event £

uint16_t Connection_Handle FRLEZEREZAR

uint16_t Attribute_Handle BMaiE, ARBKSANIEKR
uint16_t Data_Offset FHEENENREE

uint16_t Data_Length BEFERKE

uint8_t * B E3EPN:OF 6

aci_att_srv_exec_write_req_event()

LRSS EZUNE] “execute write” TEKAET, SERLEH. MAREFLTNEIZES, USASRIFHFEEED
“prepare write” &%, EAEURTF Flag . WEHHEEmLIR aci_gatt_srv_resp().

%% 43. aci_att_srv_exec_write_req_event &

uint16_t Connection_Handle FRIREERERE AR
0x00 - BUHFTBEERBA
0x01 - M EIE N AN ESE

uint8_t R

aci_gatt_srv_resp()

LR E RSB E R, NARFLIURERF GHIT) SHERTEKINRIE. AT RHNAREFNERE
FERBAMBARFREIEKRNEIE (WRE “read” EXKK “prepare write” 1K) , R#MET—MHRH:
aci_gatt_srv_resp(). ZEHA T RXATEEFHBIINIIHEES.

EE: R EWEIFE T 30 BAHTT, EM=LE GATT #h.
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3% 44. aci_gatt_srv_resp ¥

uint16_t Connection_Handle FRIREERERE AR
uint16_t Attribute_Handle BMaE, ARLZHNGS
e sam wioms .
uint8_t Error_Code WKSIEERMENERE (FA ATT $5i%K8Bz—, BRMEIEFIH
7% 3.4)
uint16_t Val_Length BEFENKE
THER T BN R 2 HE -
. “read” &K
uint8_t * Val
. “prepare write” &K

ST EAMRER, ZSHA A NULL
EE: BB [EIRT T B EZE Val FriErpI#HE, AUERBEK.

aci_gatt_srv_read_event() 7=<f5l
THEHARGMRES R RSN aci_gatt_srv_read_event() A4

void aci_gatt_srv_read_event(uint16_t Connection_Handle,
uint16_t Attribute_Handle,
uint16_t Data_Offset)

{
uint16_t val_len;
uint8_t attr_error_code;
uint8_t val_buff[4];
attr_error_code = BLE_ATT_ERR_NONE;
if (Attribute_Handle == 0x16)
{
/** Attribute is mapped on a GPIO value */
val_len = 1;
gpio_get(GPIO_01, val_buffer[0]);
}
else if (Attribute_Handle == 0x19)
{
/** Fill buffer with some custom data */
val_len = 4;
memset(val_buffer, 2, 4);
}
else
{
val_len = 0;
attr_error_code = BLE_ATT_ERR_UNLIKELY;
}
aci_gatt_srv_resp(Connection_Handle, Attribute_Handleg is that , attr_error_code, val_len,
val_buff);
}

KRBEEEREMETW 0x16 F1 0x19. A 0x16 #HARHE] GPIO L, MW 0x19 RE 4 FI. MR
Error_Code %4 0, aci_gatt_srv_resp(Ji41F A EREIEERIZEDR, B EHLEE IR
aci_gatt_srv_write_event()7=fjl

THEHRGIERMMEIE aci_gatt_srv_write_event)E . EAFIG, FEMHAKE 0x16 FITERIEESKET
GPIO R7S.
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void aci_gatt_srv_write_event(uint16_t Connection_Handle,
uint8_t Resp_Needed,
uint16_t Attribute_Handle,
uint16_t Data_Length,
uint8_t Datal])

uint16_t buffer_len;
uint8_t *buffer, att_err;

buffer_len = 0;
buffer = NULL;
if (Data_Length != 1)
{
att_err = BLE_ATT_ERR_INVAL_ATTR_VALUE_LEN;

}
else if (Attribute_Handle != 0x16)

{
att_err = BLE_ATT_ERR_UNLIKELY;

}
else if ((Data[0] != 0) && (Data[0] != 1))
{

att_err = BLE_ATT_ERR_VALUE_NOT_ALLOWED;
}

else

/** Set GPIO value */
att_err = BLE_ATT_ERR_NONE;
gpio_set(GPIO_01, Data[0];

if (Resp_Needed == 1U)

{
aci_gatt_srv_resp(Connection_Handle, Attribute_Handle,
att_err, buffer_len, buffer);
}
}

aci_att_srv_prepare_write_req_event()7;=fl

TEA =GR RIVATSSEL aci_att_srv_prepare_write_req_event()q#f. ZRIER ATT pwrq 1ML
Elfy “prepare write” , 1B LUEF{EMREW IR LI A BGIAIAT.

void aci_att_srv_prepare_write_req_event(uint16_t Connection_Handle,
uint16_t Attribute_Handle,
uint16_t Data_Offset,
uint16_t Data_Length,
uint8_t Datal])

uint8_t att_err;

tBleStatus ret;

ret = ATT_pwrq_push(Connection_Handle, Attribute_Handle,
Data_Offset, Data_Length, Data);

if (ret I= BLE_STATUS_SUCCESS)

{

}

else

{

att_err = BLE_ATT_ERR_PREP_QUEUE_FULL;

att_err = BLE_ATT_ERR_NONE;

/* Send response */
aci_gatt_srv_resp(Connection_Handle, Attribute_Handle,
att_err, Data_Length, Data);

}

A YBfF aci_gatt_srv_resp() ¥, (SIERENEIRIH . FEIFIZHEETGENFE, LML ‘prepare write”
NI HEE. EESIEXHE, HIE bl B EIR 38T IEG1E.
aci_gatt_srv_exec_write_resp()7=fl

TERAMCIDRE RINAISCIT aci_att_srv_exec_write_req_event()f)48. FTEHIARY “prepare write” &K ER
H write_queued_data()i&HE N, TR,
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aci_gatt_srv_resp() EREIRIE att_error [EEK— “exec write” NN sE—MEIR.

void aci_gatt_srv_exec_write_resp(uint16_t Conn_Handle,
void aci_gatt_srv_exec_write_resp(uint16_t Conn_Handle, uint8_t Exec)

{
uint8_t att_error;
att_error = BLE_ATT_ERR_NONE;
if (Exec == 1U)

att_error = write_queued_data(Conn_Handle);

}
ATT_pwrg_flush(Conn_Handle);
aci_gatt_srv_resp(Conn_Handle, OU, att_error, OU, NULL);

}

3.2.2.9 GAP 71 GATT BEE LA
BlueNRG 1 #%H0 ATT/GATT AR BENHE GAP 1 GATT RS, MR XLRZHSSMEILANRE
F: ERNAREFEBREESERENXERENH. BHTHEMNMMEEEIMXERECHNSE: £1
gatt_profile.c 1 gap_profile.c. XL M LI MY B AR EE, BT EM GATT 70 GAP BLE XX :
Gatt_profile_init()F1 Gap_profile_init().
gatt_profile.c #2—MEINR GATT BCECH, BRIFITEEN: fitn, MREFuhZFFHNINsEMBIEER
FIHERTE GATT BREHEM, BLRBEENEFEHBNEM, FEAXLERHES TLHXEIGERLEN. W
RMPRAR S ERFAE, MBBERRLTERS, BEFEAEEMRSERIER.

JEE BT ERS 7 FFIEIE I — FRF R T T UL FE . [ fFFE/F I BB X, [ 7087 2 X # 1 BB4E o #T 7
#9. gap_profile.c BT RIFIESEHE UL GAP BIEX . XLAMHTIEH—LZF IR G EFFIEE, Wik
B

3.2.2.10  ATT_PWRQ 28

ZAHRER RIRB—FHE], 7 FIFO hEEEILRIAY “prepare write” 1EK. X2 att_pwrq.c #{EASE
R AR

ATT_pwrq_init()

ZEEBANIEIL ATT_PWRQ 1.

%= 45. ATT_pwrq_init 23

uint16_t queue_length BAFIZE X K/
uint8_t* queue_buffer p EE AT 1FE FIFO MERXAviEs

ATT_pwrq_flush()
It R BB S A AR AR S B ER BHEBA “writes” 121,

%z 46. ATT_pwrq_flush &%
uint16_t conn_handle BAFIZE A X K /)

ATT_pwrqg_read()
EELFIFO T&R. AT RIRBERAMIITIFE, HIRSBHITESIN.
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3% 47. ATT_pwrqg_read &%

T R T

uint16_t conn_handle = EfFiZAEZEAHE
uint16_t idx EZEMEBERSI

ble_gatt_clt_write_ops_t * Wr_ops_p IREI—MEET, ZIBSHEEIRTE “prepared write” {5 2RI

ATT_pwrq_pop()
M FIFO 12Bl—1%H. £BRRBEBEEMBEMEAWHITIFERN.

3% 48. ATT_pwrq_pop 2

uint16_t conn_handle = EiFikREREAIR
uint16_t attr_handle EimEmE W

ble_gatt_clt_write_ops_t * Wr_ops_p IREI—/NEET, 1%ZIE$HERIRT “prepared write” 15 2RI

ATT_pwrq_push()
¥ “prepare write” RIEIBIEN FIFO.

%2 49. ATT_pwrq_push &#

uint16_t conn_handle EEAWE, MWXBEUEEAR
uint16_t attr_handle EEAREEAR

uint16_t data_offset FEEAHIENREE
uint16_t data_length ESANERKE

uint8_t * iR $REHEEES AR

3.2.3 SoC vs. M4 IR 8

ENBEFAEEERT, NAEFIEEE BlueNRG-LP/BlueNRG-LPS 7F L ; EMEIMIBEERT, &
AIEFAINRIETIT, BLE I &ANNNAREN BTEOSY BLE MHilikIhat. SHFiZEE, MEHarEss
FENIAEBREIIEEE N EMMENEHX.

3.2.3.1 DTM

ATHEEZERERMENLERE, EENRFE—NERE. DTM (EENRER) REIKLAEFREMSEL
BEERTEAREN—AR. DTM MARFAT ACI (HAREFEHISRED) ®SMEYS, UEIRE
& LR N AR A LU SRITREO A BLE hillik.

DTM M AEFAFHE GATT BMEORRTFIEREYE GATT APl. aci_gatt_nwk.c SCEFSLEIME AL IERS AP
MEE APl ZERERR . IZRREN —EZhX, BTFAORENRERS. FHHEMBERAFRENRESE. B
ERE—1NE, BTHEEEEE DTM REZERHEME. BERSATESRFRRIBEMERNARE.
HEFIRIEKIYERIER, BORNEEBARERPIERBXNEZEAX.

—E AT (5l “write” F1 “write long characteristic” 1378) TEHEMX hIGEFiEHE. ZAH
EHEX LT IEFABMENX ., XEEZ X —ERFEIERS, EETELR.
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3.24 GATT Z iR
;’y‘.i WEAEP) EREZH[/ARZGSNIER, HALRKRSHEAENWE, ERMBH. ZABHFUT
E3I=H
. WHREE
. KBk %25 B9BR 55 Fn4FAE
< FZEUEME
. EANBEME
. EWARSEERBIANIE R
o XEWEINIERZIERIA.
GATT ERBMMNATNEZAHMBSEZEUGS, ER, 7. BENRANERERKE, —&

GATT ERimRERER— ATT 5K, FFHERARSTHOMN. FRRWMY (REIER) &, Ri2L
1k, BARIZE S MER-ME ATT IR E AT HRAR -

BITIEE] aci_gatt_proc_complete_event EHFRRAIELER. MR—MNRIBEAHAITH, TRER—RS
= EEHERR.
ETR—3h, BEREN GATT & ke AR HFIE.

52 50. GATT Z i API

ZRIEAE ATT MTU REARARZTHEIIFNRK
H. WREFAEEREREB—X

aci_gatt_clt_disc_all_primary_services ZERBATLURSH LR BEEERS

ZEHATEMNAMERS UUID MIBERTAIARSR LN
BEEERS

ZERBATERSHE LIRS EX P ERK include fRSHE
R AR S5 F AR S5 A RsE EARIR

HEERR S ARSEER, AIE Rt RIS R AR

aci_gatt_clt_exchange_config

aci_gatt_clt_disc_primary_service_by_uuid

aci_gatt_clt_find_included_services

aci_gatt_clt_disc_all_char_of_service

FENX P EHR T BFHERRR
. . . IR ENERR S5 AEEEFFFE UUID B, RIEMALLER
aci_gatt_clt_disc_char_by_uuid RS 28 b AR SASE
MR FEAREECH, ATERLRBERIFEEX $
aci_gatt_clt_disc_all_char_desc MBS AR AR B LR, 5 E N ERYS
fEAIHESE B #RIR
aci gatt clt read MREFmSHABEAM, MWizE AT MRS H[IEN—
-9 N RIEE
. MREFIHESHBERMETR, WizEH AT MRS BH[IEN—
aci_gatt_clt_read_long AMEEMAE
. . HEFREMFHEEAREA, ZRHATARSH LTINS
aci_gatt_clt_read_multiple_char_value MMEEE
. . . MREFHESFE UUID, ARMSFENaR, NiZE
aci_gatt_clt_read_using_char_uuid 0 B T MR SS 58 1 A4S f

PM0269 - 52 5 if $R6371, 31187



[1_, PM0269

BLE 1#(#% v3.x GATT &0

MREFIFMERMEAM, BEREFHISEHMASANE
aci_gatt_clt_write_without_resp {EBRIIINIT, MERLRHEEBHEESANRSE. %K
HASEMENL ATT_MTU-3 M EHREEE.

MREFIRILERME AW, B ATT bearer fNZE, MfEH L
REEBMHES RS, HEMAT “attribute properties
authenticated” i, H&FimfNpRF[ELZELZ=—1 bond
B, ARt

MREFHEMBEANW, WiZRABATHEEESAR

aci_gatt_clt_signed_write_without_resp

aci_gatt_clt_write FHiw. ZRBRASEMEMNL ATT_MTU-3 M FTHHEH
o
MREFAHMEEEAW, ERBEHEMNKERIFER
aci_gatt_clt_write_long aci_gatt_clt_write() R RENE L X BIKE, W) A itk ol B0%
BHESARSHE

WMREFRAEF AT, WERIZRBEFEESA
BR5528; EHITENRMEZH, FEERNHFELEBE
SAMFHEE, UHRESANEERERN. MR2
BEBRIREPIRINFEANSME, AT UE AR

MERESHBCLEE BB EEBNAT G, ATHE
aci_gatt_clt_notification_event IREHETE I EH R INEW R B ILERIA, %KX
=t

MRBREFREERENFFHEEBNAE P, FHEHAE
1B EMETE RER R THEE R B I EHIA, WAERZ
=4 . owm B E T WMON, WE R

aci_gatt_clt_confirm_indication &% %

It iR 2 AR T AR S R E A AR EIRIA, RREREKE |
WIEHET.

ZERBATEKRKRESREEENBHENE. AR
aci_gatt_clt_prepare_write_req EREEELESLAD “prepare write” &R, REZBAEN
AIRE XTI THEBA & 1% M B2

ZERBATERRSEEARBEEASTIREEZER
IR\ T A EEE

aci_gatt_clt_write_char_reliable

aci_gatt_clt_indication_event

aci_gatt_clt_confirm_indication

aci_gatt_clt_execute_write_req

3.2.5 BRSSFIHHIEEL B
AT RMARFZFHERSHE, BPRAYIE X ELENFERE X -
1. FEREXHHEST SIG HAEN. BPLIUBIEREE XHMTEMARS . FHEMTEIHE, UEERRENX
MHEXBEEXH. RSHMEFM 16 L UUID M EFITIZM (FSEEF SIG WK :
www.bluetooth.org/en-%20us/specification/adopted-specifications) .

2. LTAMIFEFEREXH. APLEXHBCHRSMEFE. E£AFF, FE 128 L UUID, HEHA
FECERK (5% UUID £/s8M T : www.famkruithof.net/uuid/uuidgen)

THEELRBBHEARINMEZ AT UUID (128 i) EX—NEAEBEMHE (TX GBEIEM) # RX ( “write
without response” B1) ) HIRRSS:

PM0269 - 52 5 if $R6471, 31187


http://www.bluetooth.org/en-%20us/specification/adopted-specifications
http://www.famkruithof.net/uuid/uuidgen

‘1_, PM0269

BLE 1#(#% v3.x GATT &0

AR5 UUID: D973F2E0-B19E-11E2-9E96-0800200C9A66
TX_Char UUID:D973F2E1-B19E-11E2-9E96-0800200C9A66
RX_Char UUID:D973F2E2-B19E-11E2-9E96-0800200C9A66

/* Service and Characteristic UUIDs */
#define SRVC_UUID
0x66,0x9a,0x0c,0x20,0x00,0x08,0x96,0x9e,0xe2,0x11,0x9e,0xb1,0xe0,0xf2,0x73,0xd9
#define TX_CHR_UUID
0x66,0x9a,0x0c,0x20,0x00,0x08,0x96,0x9e,0xe2,0x11,0x9%e,0xb1,0xe1,0xf2,0x73,0xd9
#define RX_CHR_UUID
0x66,0x9a,0x0c,0x20,0x00,0x08,0x96,0x9e,0xe2,0x11,0x9%e,0xb1,0xe2,0xf2,0x73,0xd9
#define RX_BUFFER_SIZE (20)
/* Define the client configuration characteristic descriptor */
BLE_GATT_SRV_CCCD_DECLARE(tx, NUM_LINKS, BLE_GATT_SRV_CCCD_PERM_DEFAULT,
BLE_GATT_SRV_OP_MODIFIED_EVT_ENABLE_FLAG);

/* TX (notification), RX(write without response) characteristics definition */
static const ble_gatt_chr_def_t user_chars][] = {
{ I* TX characteristic with CCCD */
.properties = BLE_ GATT_SRV_CHAR_PROP_NOTIFY,
.permissions = BLE_GATT_SRV_PERM_NONE,
.min_key_size = BLE_GATT_SRV_MAX_ENCRY_KEY_SIZE,
.uuid = BLE_UUID_INIT_128(TX_CHR_UUID),
.descrs = {
.descrs_p = &BLE_GATT_SRV_CCCD_DEF_NAME(tx),
.descr_count = 1U,
B
{ /* RX characteristic */
.properties = BLE_GATT_SRV_CHAR_PROP_WRITE | BLE_GATT_SRV_CHAR_PROP_WRITE_NO_RESP,
.permissions = BLE_ GATT_SRV_PERM_NONE,
.min_key_size = BLE_GATT_SRV_MAX_ENCRY_KEY_SIZE,
.uuid = BLE_UUID_INIT_128(RX_CHR_UUID),
h
h

/* Chat Service definition */
static const ble_gatt_srv_def_t user_service = {
.type = BLE_GATT_SRV_PRIMARY_SRV_TYPE,
.uuid = BLE_UUID_INIT_128(SRVC_UUID),
.chrs = {
.chrs_p = (ble_gatt_chr_def_t *) user _chars,
.chr_count = 2U,
h
i:

uint16_t TXCharHandle, RXCharHandle;

A fE A AT 48 2 7R IN AR 55 B2 ELAFAE :

ret= aci_gatt_srv_add_service((ble_gatt_srv_def_t *)&user_service);

WY BEERXEHE (TX. RX) MIRFZ2E, BRATLUER AT aSREEXA TX F RX H{EAHR:
TXCharHandle=aci_gatt_srv_get_char_decl_handle((ble_gatt_chr_def_t *)&chat_chars[0]);

RXCharHandle=aci_gatt_srv_get_char_decl_handle((ble_gatt_chr_def_t *)&chat_chars[1]);
3NEE aci_gatt_srv_add_service () API ¥ BIEMER, 1HS LT bluenrg_lp_events.h.
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3.3 GAP API [0

BLE #i¥#% v3.x EFTENX T GAP APl 0, RFBRAMBERXMNIIHILIE, sHAE BLE GAP iy (E)i&&
#1 BLE GAP SME(M )& & < Bl METE .
GAP $MgHE API

aci_gap_set_advertising_configuration() APl 2 A& BREENY RIBERE B2 H32, E
EXTARIBERFIEERR B,

%% 51. aci_gap_set_advertising_configuration() API: & IER A RESF

=

0x0001: TAJiE#E
0x0002: A4

0x00: ANAT&IM 0x0004: E[q)
aci_gap_set_advertising_configuration() 0x01: SZPRAVAT AN 0x0008: =&t ERAEE
0x02: —fRAI &I 0x0010: 154

0x0020: E%&
0X0040: A& TXIh&ER

aci_gap_set_advertising_data() APl 7 # PDU iR BEHIE. 1532, EXRAFEE BRIBENKE
( Advertising_Data_Length £ %) , HEMHS BLE MEFEXH T BRERAX—HBW BHE
(Advertising_Data &%) .

BETBABWNERNESRX, EAREMERERESR, FZgEr B, NERREFE.

U — aci_hal_adv_scan_resp_data_update_event, LUBEIRN FAIEFERMX AEHIAEER. XATE
i@id aci_gap_set_advertising_data EIBUSIREFN BENXZFEE, BATE BERIEZELZE. X
LTEILRETHRN (BIENFTHRITEESD) B, AARKRE BEIXNAE, MASTEEAFILERN
BR (Fla, TEBIRIRE .

—BENTIBEBEMHIE, APAILUER aci_gap_set_advertising_enable () APl (BRE%) BR/ZRA
.

GAP Lk I#iz

aci_gap_set_scan_configuration () API 27 ALGER PHY BLEF#ESH. —BEXTHESH, AFALUE
T aci_gap_start_procedure () API. Procedure_Code £# B si— MFEHI L IMEIZ.

5% 52. aci_gap_start_procedure() API

0x00: LIMITED_DISCOVERY
0x01: GENERAL_DISCOVERY
0x02: AUTO_CONNECTION
0x03: GENERAL_CONNECTION
0x04: SELECTIVE_CONNECTION
0x05: OBSERVATION

aci_gap_start_procedure()

ATLUME M aci_gap_terminate_proc () APl £&1F GAP &I,
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3% 53. aci_gap_terminate_proc() API

0x00: LIMITED_DISCOVERY
0x01: GENERAL_DISCOVERY
0x02: AUTO_CONNECTION
0x03: GENERAL_CONNECTION
0x04: SELECTIVE_CONNECTION
0x05: OBSERVATION

aci_gap_terminate_proc()

aci_gap_set_connection_configuration () API 2IFA%HER PHY e EEERESH, UESHIREEELE
.

AT LB aci_gap_create_connection()iE3 S53tim ik R EEEE. 1% APl I8E{XATEZEN PHY., iR
#F%A (Peer_Address_Type £#) , LUK Ifinkihit (Peer Address %) .

aci_gap_terminate() APl #iF@iTEIFME% 548 (Connection_Handle &%) fis&RiEEM/EE (reason £
) kA IEBEMRERE.

3.3.1 WEARIRAH A EREREINE

THARBERGIER T GAP SMRTHN—RAIAIRN, UKBETEREEEIIRIZN GAP hRIZEEH
EEREZ GAP IMRERITHIRE L R.

B BRAFIG IR RE T 1R a5 2\ ht, 20 T B -
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uint8_t bdaddr{] = {0x12, 0x34, 0x00, OxE1, 0x80, 0x02};
ret=aci_hal_write_config_data(CONFIG_DATA_PUBADDR_OFFSET,CONFIG_DATA_PUBADDR_LEN, bdaddr);
if(ret |= BLE_STATUS_SUCCESS)PRINTF("Failure.\n");

/*GAP Peripheral: configure general discoverable mode and set advertising data
*/

void GAP_Peripheral_Configure_Advertising(void )
{

tBleStatus ret;

/* Define advertising data content: set AD type flags and complete local name */

static uint8_t adv_data[] = {0x02,AD_TYPE_FLAGS,
FLAG_BIT_LE_GENERAL_DISCOVERABLE_MODE|FLAG_BIT_BR_EDR_NOT_SUPPORTED,13,
AD_TYPE_COMPLETE_LOCAL_NAME, ‘B,I/u,e’ N /R, G X T /e, s t};

/* Configure the General Discoverable mode, connectable and scannable (legacy advertising):

Advertising_Handle: 0

Discoverable_Mode: GAP_MODE_GENERAL_DISCOVERABLE (general discovery mode)

Advertising_Event_Properties ADV_PROP_CONNECTABLE|ADV_PROP_SCANNABLE|ADV_PROP_LEGACY
(connectable, scannable and legacy)

Primary_Advertising_Interval_Min: 100;

Primary_Advertising_Interval_Max: 100

Primary_Advertising_Channel_Map: ADV_CH_ALL (channels 37,38,39)

Peer_Address_Type: 0;

Peer_Address[6]: NULL;

Advertising_Filter_Policy: ADV_NO_WHITE_LIST_USE (no whitelist);

Advertising_Tx_Power: 0;

Primary_Advertising_ PHY: 0;

Secondary_Advertising_Max_Skip: 0;

Secondary_Advertising_PHY: 0;

Advertising_SID: 0;

Scan_Request_Notification_Enable: 0.

*/

ret = aci_gap_set_advertising_configuration(0,
GAP_MODE_GENERAL_DISCOVERABLE,
ADV_PROP_CONNECTABLE
ADV_PROP_SCANNABLE|ADV_PROP_LEGACY,
100, 100,
ADV_CH_ALL,
0,
NULL,
ADV_NO_WHITE_LIST_USE,
0,1,0,1,0,0);

if (ret I= BLE_STATUS_SUCCESS) PRINTF("Failure.\n");

/* Set the advertising data */
ret = aci_gap_set_advertising_data(0, ADV_COMPLETE_DATA, sizeof(adv_data), adv_data);
if (ret 1= BLE_STATUS_SUCCESS) PRINTF("Failure.\n");

} /* end GAP_Peripheral_Configure_Advertising() */
—BI #BEAMHEC LR E, GAP IMEATLUFER aci_gap_set_advertising_enable () APl BT #&:
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static Advertising_Set_Parameters_t Advertising_Set_Parameters[1];

/*GAP Peripheral: enable advertising(and no scan response is sent)

*/
void GAP_Peripheral_Enable_Advertising(void)
{

/* Enable advertising:

Enable: ENABLE (enable advertsing);

Advertising_Set_Parameters: Advertising_Set_Parameters */
Advertising_Set Parameters[0].Advertising_Handle = 0;
Advertising_Set_Parameters[0].Duration = 0;
Advertising_Set_Parameters[0].Max_Extended_Advertising_Events = 0;
/lenable advertising
ret = aci_gap_set_advertising_enable(ENABLE, 1, Advertising_Set_Parameters);
if (ret '= BLE_STATUS_SUCCESS) PRINTF("Failure.\n");

}

AR IR EIZE] GAP SMEIR & 2 AT, GAP LR Z LB ERMAEESH.

/*GAP Central: configure scanning and connection parameters
*/

void GAP_Central_Configure_Connection(void)

/* Configure the scanning parameters:
Filter_Duplicates: DUPLICATE_FILTER_ENABLED (Duplicate filtering enabled)
Scanning_Filter_Policy: SCAN_ACCEPT_ALL (accept all scan requests)
Scanning_PHY: LE_1M_PHY (1Mbps PHY)
Scan_Type: PASSIVE_SCAN
Scan_Interval: 0x4000;
Scan_Window: 0x4000;
*/
ret=aci_gap_set_scan_configuration(DUPLICATE_FILTER_ENABLED,
SCAN_ACCEPT_ALL,
LE_1M_PHY,
PASSIVE_SCAN,
0x4000,
0x4000);
if(ret = BLE_STATUS_SUCCESS) PRINTF("Failure.\n");

/* Configure the connection parameters:

Initiating_PHY: LE_1M_PHY (1Mbps PHY)

Conn_Interval_Min: 40 (Minimum value for the connection event interval);

Conn_Interval_Max: 40 (Maximum value for the connection event interval);

Conn_Latency: 0 (Slave latency for the connection in a number of connection events);

Supervision_Timeout: 60 (Supervision timeout for the LE Link); Minimum_CE_Length: 2000 (Minimum length
of connection needed for the LE connection);

Maximum_CE_Length: 2000 (Maximum length of connection needed for the LE connection).

*/

ret = aci_gap_set_connection_configuration(LE_