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> RAtth%: -23dBm - 0dBm (Fl#E 3R HHERT) o
> IAEIFEREZEE: -30C -+80TC,
> fEFIEIEZLE: -40C - +100C,
> HIFHJE: 2.0V -3.6V DC(F A ¥ #E Wi Bt % B2 R E) o
> SUKHEE: 100mVp-p (max)o
> BWREE: 94dBmCk A CC2541 & s e REE, PRIt 31 4 A2
B E)o
> BRHEABR AR (FHHEEXE) @ 202mA .
> RAHERABEE s A#E R (% E 0dBm O/P BB ) : 182mA,
> ARFERESE: MERL30 K, WKRL35 K (ERESN LS EFRTE
Ao
> A MAAEN R (P E G, 3.3V BE, K4t H%E 0dBm)
wE I ¥/EBEE | WAKE UP 4t | WAKE UP $i
RAE (ms) & 1%
20 3.98mA 9.02mA
N 100 1.08mA 8.42mA
& 500 216uA 8.23mA
1000 109uA 8.20mA
20 4.28mA 8.47mA
L 100 835uA 8.23mA
H 200 415uA 8.20mA
500 187uA 8.18mA
R AR 0.45uA
242.% PA Y
EE: W Ta=25C, VDD=3.0V, 1Mbps #y#r M| &, GFSK 4 250KHz ¥ #l ,
Ry HE R

Mo PA B KL 41 A B HY-254124PA

>

YV V VY

Y

W50 Bl . 2400 MHZ - 2483.5MHZ (2.4G ISM #£%)

SR Gt % +15dBm (K& W 3w RF B f& H 30K -

Ty E I e H : 20dB (V[ E AR EHERE) o
TAEIEIRZ G -30C -+80C,
WHEIEIEEE: 40C -+100C,

TR GE: -94dBm(R A CC2541 m ¥ s BB RGUZ, M HE LR AE
W E)o

IR 2.2V - 3.6V DC(R A ¥ #6 I B 7 At 4 1E)

V3.1
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7m0

SiERHY {EEIH%E 4.0 % BLE #&ik
>

>

>

LUK B E : 100mVp-p (max)o
AW IE B 110 >k (SEFR R B DAY B SE PR IRIE A V)

T2 AL Zh R R
34 o #
nE PA X A PA F &
7 . e - :
A J ¥/ HE BB I (ms) | WAKE UP 4 | WAKE UP | WAKE UP #
=] LK 1
20 3.98mA 9.02mA 18.9mA
‘ 100 1.08mA 8.42mA 17.53mA
I
500 216uA 8.23mA 17.21mA
1000 109uA 8.20mA 17.17mA
20 4.28mA 8.47mA 17.75mA
o 100 835uA 8.23mA 17.2mA
% ¥
200 4150A 8.20mA 17.18mA
500 187uA 8.18mA 17.15mA
HE . 0.45uA (FHEERE)
K B B 3h R
3TFF PA 41.2mA
ERFEER 21.2mA
KATFF PA X
0dBm % &f: 18.2mA
2.5. THEH R,

5 A B K LB AR K
AR UTRAZERAMN TR TEE, THEF iOS/Android App

V3.1 ®10® www.tuner168.com
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7o
SHIRH {EETHEE 4.0 K% BLE #&1R
A F A E Mo
2.5.1. B A R,

AR ABH kR EERARY, EEA LR RERARN, KEH L
T B

)

cREPW MG |
818 ADCIREE SMEEIFB B

14E8 0l 4mEE GPIO
TTC2541
S
EEIRAE
AR#iEESE
10S/Android
BLESHEEEE QED

—
~———

FEF, PWM 85 3.447-52 %, ADC R E 44 1L 3.4.26-27 %, GPIO
A X h e A N 3.4.39-46 %, APP UUID £ L2 % 4.7 F#H3

252 B R

ERE: gefikkratEARl, BENAERTRERARN, KEMH K
R W e Hiro

Yo7 # 1t SELO/SELL 5| M R AR X T, FAMA 5 403 MCU w3 15 77
X, W 2.6 7 (B H % ).

V3.1 BLUR www.tuner168.com
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mo
FHERHY {IED0#E 4.0 Z5 BLE #=IR

) —
afiEid —_—
SELO/SEL 13|B)
EREEA
HMUART/SPUIIC
| oigPWMEEH )
UART RX SERADCEEE YMEEIEB RS
UART TX BTGP0
IIC SCL .
1IC SDA —_—
—
SPI SCK
SPI MOSI
SPI MISO BREEEE
10S/Android
BLESHHESEE App
YpaBESE: WAKEUP TTC2541 & &
MCU Interrupt ﬁ‘gﬁg
GND R
—

FEF, PWM 85 . 3.447-52 %, ADC R E 84 WL 3.4.26-27 %, GPIO
X h A N 3.4.39-46 %, APP UUID £ L2 % 4.7 F#H3.

2.6.H, Bk 3

261 K EHBLEBEO LR

THEEMBER RN, 45403 MCU $H4THE 1, FREHR L HFN AR
OAFFR, w2l EAR St Fiik: “AB4” %# UART/SPI/IC
ZHFR (THRE-—HEGFR) , MY KXFEE-—HEEEC.

R kA w, AEREFHEUA M BHLE ATHARE. B
J” T E

BB, KEABRAFERL SEL 5| Mok g B 5 R BEriite, &
w3 % SEL 5l ey m ke, #EE MG X, LT
SEL 5| % FF MM KX (UIRAHE4)

e W #FE PIN RS BREORS HHE
SEL1 SELO UART SPI 1c
1 0 0 OK X X
2 0 1 OK X X BUEEIEAE,
3 1 0 X OK X H W 262 %
4 1 1 X X OK
5 X X OK X X

V3.1 B2 R www.tuner168.com
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mo
FHERHY

i
0RTHETF, 1 XrmHEF, XEZEFTES
UART # & : SEL1=0,SEL0=0 = SEL1=0,SEL0=1 = # SELOSEL1 £ %
SPI ¥ &: SEL1=1,SEL0=0
IIC # & : SEL1=1,SEL0=1

{EIh#E 4.0 &% BLE &R

S mEGEED, 20 AT 520, 1?1&6 2R E R E
JiAT%"ET (L& e

i&ii\ AT 45
HHETEMFEFED, B FHKR:

BRI, AT ERUEETIRNER, S0 SEL 5 BifE h GPIO,
MEREALVSBGKA, EEAY ) HRAEREFAGSED

262 ZHEGF REHTEE
AL 5 AN MCU B B, BB BF R, B8, MR,
T HE i 4 WAKEUP 3 BRLIR, 44— BALTREERA, TR

UART 7 =,, SELO/SEL1 ## % A LLE LT = #:
(1) SEL1=0,SEL0=0 (#3#)

HMEBMCU TTC2541 iE(EIEE
ISND SELI
IFSNDISE o
TX RX
RX TX
GPIOl WAKEUP
GPIO2 INT
vCC VCC
GND| GND
(2) SEL1=0, SEL0=1
HMEEMCU TTC2541 iE(EIEE
SND SELI
VCC feeTo
TX RX
RX TX
GPIOl WAKEUP
GPIO2 INT
vCC VCC
GND GND

(3) SELO Xk SEL1 # &

e
gl

V3.1
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V/AY
SER {EETHEE 4.0 K% BLE #&1R

JpERMCU TTC2541 iE{EIRA
B=
—{SELI
B= [Grro
TX RX
RX TX
GPIOI WAKEUP
GPIO2 INT
VCC VCC
GND GND

SPI % &,, SELO/SEL1 # % &, % SEL1=1,SEL0=0:

., el
ypERMCU TTC2541 EEIEA
VCC

JGND ISk

SCK! SCK
MOSI MOSI
MISO MISO

CS (WAKEUP

GPIO2 INT
VCC VCC
GN GND

1C # X, SELO/SEL1 # # % &, #r SEL1=1,SELO=1:

HMEBMCU TTC2541 iEEHRE
vee SELI
- VEC fSkro
SCL
SDA SDA
GPIOl WAKEUP
GPIO2 INT
vCC VCC
GND GND

V3.1
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FiERHY {EZ0#E 4.0 &5l BLE #=iR

263ADC B BB R EEER

RAE S B B, ADC fr N 10 F &S0 E i, UK — 100nF #
B Cl, p ERBETREFRER, T2ETHEH: FMELE Ve, 238 R1/R2
4+, Vade ## % ADC fr N\ 5| -

Ve
A
H Rl
M
Vadc
]
[ el Y
1M 100nF

HFRADC RE R R JE, ADC X R # 10 O 2% N ADC Z Wi &. fT L&
RJB 51 ADC Z 87, FEHEX M E 10 0 RS O B H x5y 10
T EHHAN) o

45 B 51 ADC B, X RE 10 B MRS, 2REFMIA: ¥k, &6
AR B, 2®mIhAL; HR, BE5 ADC RER, MEK IO OF 2#EE
AN, HTRECIWEE, 2P WBENTA, RAFH ADC XEEHE,

% F ATk, ADC X & F E#%E 10 R A, ADC X EH R, £ N 3.4.26

% ADC fit &

V3.1 B H www.tuner168.com
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7o
SiERE {EZh#E 4.0 &%l BLE &1k

3.3 A LA
CC2541 it 3o 2 WA B AHUBA, LUK EN—BiA. 8 LIC/SPLALfs 7 A0, FiBoh Rl 493 % (6 UART i3 X
W, TRBURI R ERAFTEA, R T
(1) $EH (VIO RUERA) « RAMBA (V32 RO EBA) :
FEAGA/ SRR, LB THAKE, 0T UREATHA, 5 E—LHBREHLSRLER, FHWE om UL, BRATHS,
o+ EHRA
(2) & A—H BT A HA:
UART R T4 4 4R A DRI K A AR AT R AT R A4 St A AR A7 48 15 SR T R XTI A3 17 36 F 308
WK LR R AR, AARERK, B0 R KRR, 5L
31 EER
> ATHA¥N 4R, BAERWHLEL ATHOK ~ , EUTABFFEEL; (7 HEERH, ASCI B 0:0D0A)
> TR Y RRFLERAE, V7 RELHELI G
> E/NHAC BAERBEFAGHTAN (MATEFEN, S HREFAM, MS HREFEHEAMN) ;
> ATH4. SPLfr4. TICH#4 APP 54 RMAMER, 51032 1544 M.

AR ER

F5 AT 4 SPL#4 IC#4 APP#A #®EF  #EKHF  E/AFAK WA
1 AT / / / W X MS UART i 35 4
2 AT+SET=n 0x00 0x00 / R/W X / \ M N

(M — PR AR 4 A )
3 AT+CHN=n 0x01 0x01 / N X / THEAERE CFRIFHK)
4 AT+MOD=n 0x02 0x02 / R/W X MS ASCII/HEX ¥454 X vh 3%
5 AT+SCA=START 0x03 0x03 / W X M ML
6 AT+SCA=STOP 0x03 0x03 / \% X M e
7 AT+CON#n 0x04 0x04 / W X M 3 M
8 AT+ADDR#n / / / R X M 2104 45 7] & B KA Mac i3
9 / 0x06 0x06 0x06 R X MS A e S
10 AT+SYS_STATE=? 0x07 0x07 0x07 R X MS i R
V3.1 ®16m www.tuner168.com
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SR {IET#E 4.0 Z5 BLE f=IR
11 AT+MODE=xxx / / / W X MS P\ ¥ Ea
12 / / 0x08 / R/W X / 1IC 4 2% % 4
13 / / 0x09 / R X MS HC X HFEHERKE
14 / / 0x0a / R/W X MS 1IC T 7 48 ik %
15 / 0x0B / / R X MS SPI 1 7 B Ar i K JF
16 / 0x0C / / R X MS SPI 1 ZF # 4 i &
17 AT+BAUD=n / / / R/W v MS % B UART 3 =%
18 / / 0x0d 0x0d R/W Vv MS Y@ EE CRAH)
19 AT+NAME=xxxx 0x0c 0x0c 0x0e R/W Vv S B A 4
20 AT+RSSI_READ=? 0x10 0x10 0x10 R X S RSSI 33 8
21 AT+DEVID=? 0x11 0x11 0x11 R X MS AL
22 AT+RSSI_PERIOD=n 0x12 0x12 0x12 R/W X S RSSI il # )& #A
23 AT+LIST_NUM=? 0x13 0x13 / R X M ML % E
24 AT+LISTO_MAC=? 0x14 0x14 / R X M 15 JHL MAC H 3k
25 AT+LIST1_MAC=? 0x15 0x15 / R X M 2 2 MAL MAC 33t
26 AT+LIST2_MAC=? 0x16 0x16 / R X M 3 5 MAL MAC 4t
27 AT+LIST3_MAC=? 0x17 0x17 / R X M 4 2 AL MAC Hi i
28 AT+LIST4_MAC=? 0x18 0x18 / R X M 5 5 MAL MAC Hi it
29 AT+LIST5_MAC=? 0x19 0x19 / R X M 6 5 ML MAC it
30 AT+LIST6_MAC=? 0xla 0Oxla / R X M 7 5 AL MAC 34k
31 AT+LIST7_MAC=? 0x1b 0x1b / R X M 8 & MAL MAC i3
32 AT+DISCON Oxlc Ox1c / W X MS WT IT 3 By % 3
33 AT+FUNSTATEO=n 0x1d 0x1d 0x1d R X MS KO0 2
34 AT+FUNSTATE1=n Oxle Oxle Oxle R/W X MS A1 E R

2173\
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SR {IET#E 4.0 2% BLE $5iR

35 AT+ADCCFG=mmnn Ox1f Ox1f Ox1f R/W X MS ADC R & ## %
36 AT+ADCVAL=? 0x20 0x20 0x20 R X MS ADC ¥ ¥ % % %
37 AT+NV_ADDR=n 0x21 0x21 0x21 R/W X MS ; i 4
38 AT+NV_DAT_LEN=n 0x22 0x22 0x22 R/W X MS 2 kTl B BAE K
39 AT+NV_DATA=xxx 0x23 0x23 0x23 R/W v MS 25 3
40 AT+TX=n 0x24 0x24 0x24 R/W 4 S W T 5
4 AT+RX=n 0x25 0x25 0x25  R/W v S
42 AT+ADV_INTERVAL=n 0x26 0x26 0x26 R/W v s 515 % 17
43 AT+CON_INTERVAL=n 0x27 0x27 0x27 R/W v S & 1 8 G 2
44 ATHSPEED=n 0x28 0x28 028 | R/W 4 s sk R
45 AT+ADV=n 0x29 0x29 / R/W X S X % 17 B
46 AT+SOFT_RST=1 0x2a 0x2a 0x2a W X MS o

. B Bt 4 5 7
Y B 2> O b | R/W : " (F i E R b )
48 AT+I00=nn 0x2c 0x2c 0x2c R/W X MS GPIOO 4 )\ #1 1 % 75
49 AT+IO1=nn 0x2d 0x2d 0x2d R/W X MS GPIO1 N\ 1 F 75 B
50 AT+I02=nn Ox2e Ox2e Ox2e R/W X MS GPIO2 # N 41 1 % 15 %
51 AT+I03=nn 0x2f 0x2f 0x2f R/W X MS GPIO3 S \#1 1H % 75 %
52 AT+DIR0O=nn 0x30 0x30 0x30 R/W X MS GPIOO 77 ] 5 47 %
53 AT+DIR1=nn 0x31 0x31 0x31 R/W X MS GPIO1 ] 515 5
54 AT+DIR2=nn 0x32 0x32 0x32 R/W X MS GPIO2 77 ) % 15 5
55 AT+DIR3=nn 0x33 0x33 0x33 R/W X MS GPIO3 b 515 5
56 AT+PWMO=mmnn 0x34 0x34 0x34 R/W Vv MS PWMO H % 3 77 28
57 AT+PWMI=mmnn 0x35 0x35 0x35 R/W v MS PWMI b3 % 15 %
58 AT+PWM2=mmnn 0536 0536 0x36 R/W Vv MS PWM2 th 5 3 7 &

$ 18\

V3.1

www.tuner168.com



http://www.tuner168.com/

SRR {EET0#E 4.0 2251 BLE #5211
59 AT+PWM3=mmnn 0x37 0x37 0x37 R/W 4 MS PWM3 W B FH &
60 AT+PWM4=mmnn 0x38 0x38 0x38 R/W Vv MS PWM4 th 8 8
61 AT+PWM5=mmnn 0x39 0x39 0x39 R/W v/ MS PWMS5 th % 3 7 &
62 AT+TX_TEST=n 0x3a 0x3a / W X / TX R (& MR )
63 AT+RX_TEST=n 0x3b 0x3b / W X / RXJIK (4 XD
64 AT+END_TEST 0x3¢ 0x3c / W X / £ (£ R EA)
65 AT+VERION=? 0x3d 0x3d 0x3d R v Ms RURARE
66 / / 0x3e / K% X / FEBERERF
67 / 0x3f 0x3f / R X MS LIC/SPI 3 {2 M fr A&
68 / 0x40 0x40 0x40  R/W v / AHERE
69 AT+BAT_LEVEL=? Ox41 Ox41 Ox41 R X MS BB BTN
70 AT+SLAVE_LATENCY=n 0x42 0x42 0x42 R/W vV S MALIE R % 75 28
71 AT+CONN_TIMEOUT=n 0x43 0x43 0x43 R/W v/ S i 3 %
72 AT+PSD_EN=n Oxdd Oxdd Oxd4 R/W Vv S R B 5h % A B
73 AT+PARA_TIMEOUT=n 0x45 0x45 0x45 R/W Vv S SHREFERFTHEH
74 AT+PWM_CLK_DIV=n 0x46 0x46 0x46 R/W X MS PWM 29 1% B % 17 &
75 AT+ADV_MFR_SPC=xxx 0x47 0x47 0x47 R/W v/ S e
(R ZEZT k)
76 AT+SPK_PARA=n 0x48 0x48 0x48 R/W X MS Mot BARGE
77 AT+MFRO=? 0x49 0x49 / R X M 12 M) BARRHAE
78 AT+MFR1=? Oxda Oxda / R X M 2 5 WAL B AR iR HK A
79 AT+MFR2=? 0x4b Oxdb / R X M 3 5 ML B AR iR HK A
80 AT+MFR3=? Oxde Oxdc / R X M 4 5 WA B AR IR S AR
81 AT+MFR4=? Ox4d Ox4d / R X M 5 5 M) AR KR
82 AT+MFR5=? Oxde Oxde / X M 6 5 ML) B AR iR HK 4
L19W

V3.1
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SR {[EZh#E 4.0 Z%) BLE $=iR
83 AT+MFRG6=? Ox4f Ox4f / R X M 7 B WAL BARIR K4
84 AT+MFR7=? 0x50 0x50 / R X M 8 & WAL B AR IR H 3R
85 AT+RSSI0=? 0x51 0x51 / R X M 1 & AL RSSI
86 AT+RSSI1=? 0x52 0x52 / R X M 2 & AL RSSI
87 AT+RSSI2=? 0x53 0x53 / R X M 3 £ AL RSSI
88 AT+RSSI3=? 0x54 0x54 / R X M 4 2 AL RSSI
99 AT+RSSI4=? 0x35 0x35 / R X M 58 RSSI
90 AT+RSSI5=? 0x56 0x56 / R X M 6 & M AL RSSI
91 AT+RSSI6=? 0x57 0x57 / R X M 7 RSSI
92 AT+RSSI7=? 0x58 0x58 / R X M 8 £ MAL RSSI
93 AT+CON_MAC=XXX 0x59 0x59 / R/W X M Jl MAC 337 R % 5

V3.1 B20R www.tuner168.com
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mo
FiERHY {iT0#E 4.0 &5l BLE =R

3.2.35 4% AU HA
THAEMBERE, #4543 MCUBTEE, FREAFXFRALE
HAEFR, w2l (AR Zxtth) prifk: “A#A” X ¥ UART/SPI/IIC
=fED, ML IXFE-—FHEEEC
> UART#fEFA: &0 8%, BRIAKAFE 115200bps (F MK —1K V2.8 KU T
BkIA 9600 bps) , HAEfEH<=17 FH (ERMmEBHEN 17 FH, FEH R
R 20 FF) , KEERAT 20ms,
> SPL#fs 7 R : SPI R&ET, H/NT 2M/S HE Wil HKiE L, Lot
<17 F%W (ERAMEHEN VT FT, TEAMESGEN 20FT) , KE
8] f& 7~ /N T 20mso
> IICH#fE 7N HC R&FED, LFFAT 22K/S,/NT 400K /S 3 2 K i # 4 &
W, BEMEH<=17FY (EAMBHEN 17T FY, TEHAMELER 20
FH) , REEEF/NT 20ms.
> &
(1) BEIFHAREERWEEE - MEERNRARAREER 20 MFF,
HINFHRAEREME
(2) YFEEWMAKELN, XORBOUELNN T, KOHEEHET
T8 F %k T=n*20ms (FHH[F)
n= (BZEEFFH/NT) 5 4 “BELFFH/NT FHERH, o BE
‘WA FHH/NT BB MWL Bl RELFHH=20; n=1+1=2;

B2LABRBREREOLE
R RN W, REREEOA Mk EHRE. ATHARE. I
S EBRE.

Heter, BOAFEMT SEL 5| Mok R B fE 7 o EARITH, FRITERT
SEL 5| ity & 18w F, &R F K, LT
SEL 5| s B AE KX (RIRAK L)

R ETETTNY: BAETRA &
T sEL SELO UART SPI fite
1 0 0 OK X X
2 0 1 OK X X HHEErEA,
3 1 0 X OK X 50 262%
4 1 1 X X OK
5 X X OK X X
£

0RTMHEF, 1 RTEREF, XET AR

UART 7% 3.: SEL1=0,SEL0=0 =+ SEL1=0,SEL0O=1 =3 SELO,SELI1 £
SPI # &.: SEL1=1,SEL0=0

IIC # &.: SEL1=1,SEL0=1

B
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FiERHY {iT0#E 4.0 &5l BLE =R

Wi AT BABRAFED, FLATHLSUH. BEREEERHEREESY
FHEHFETEARERD, AT HRET AT BB RERF T A WHEFEE
KA, SEL 3| ¥ 1F A GPIO /) -

BRI, AT ERUEETFFRNER, 80 SEL 5| BifEh GPIO,
MEREALVSBGKA, EEAY ) KR EREFAGCED

322.UART #1
# O (UART), ZRikJ4HFR 9600bps, BAE#<=17 ANFH (% e b
7%, TERmESER 20 FF) , REERT/AT 20ms.

> TX: HAEKE.
> RX: #HAEE.
> WAKEUP: " {5y (BLE #4189 % A\ 3] B)
(DWAKEUP 5 ¥ F ) x %
WAKEUP &, <F 3 F v BLE A 4180 4%, UK E T & .
(QWAKEUP 5@ fF# 0K &
# 4% UART/IIC 12 7 & B, 483 MCU $ it WAKEUP B, RX/TX/SDA
TR IATH AR fr o 2 4F SPLAfE 7 A B, WAKEUP ff CS(ChipSelect).
> WAKEUP: " 5| i (BLE 41 8y iy A\ 5| )
(DS 43 MCU T 1 BLE #£41 & 3% $t4E i, & S8 f0 (K WAKEUP 3] jir, DA
{# S v BE BLE A2 41 o
(2)% BLE #£ 41 1] 48 MCU & 3% %048 Bt , BLE A 414 INT $ir i DA e BE 455
MCU; MCU £ 4 W 2| INT (% # F 5, % WAKEUP 3| i X, BLE
WAL 2858 H 3K
> INT: #ir5| i (BLE #4184 5] #)
()L 43 MCU F % 1 BLE 4 41 & 3% #5488, INT 5] X AE 7 R A=, 7
Zug: BLE AW BE 2 J5, 2% INT 5| Ak — BBt &), & %04
MCU ¥ PAFF 46 & 3% 304 o
(2)% BLE # 4 F w43 K 3% BB o, 2% 80w INT 51 (3] Al T B2
S MCU) o
(3) WAKEUP [ & J K F B, INT 5] L& X o

AT "AT+BAUD=n "
AR

V3.1 B2R www.tuner168.com
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FiERHY {iT0#E 4.0 &5l BLE =R

| K | AT | BRER | BB | EXRA

Ak "ATH"

oAy R Bl "BAUD", HBRAER, FH L3 TSRS R
BAEME: Rl ="

SR WoR Pl ", R HREEREN S D

BRA: BABLCEREME, wrdle" "

YV V VY

(1) s MCU # i1 J7 R 3845 (BLE & 41 & %45 % 4h 3 MCU)

FEEER: Aa-c>=600us, Aa-b> Aa-c, ¥ WAKEUP=0 i, & O #4442 k5| £ 454 Eg.

s — O XX XA ——

(2) S MCU 5 %4 (4h# MCU ki #k % BLE 2 4])

FEEZEN: Ab-c >=600us, Aa-b> Ab-c, Acd ~ 400ns

e X XXX XX O—

(e
v a
i

b d

WWAKEUP E‘-. E E E f

(3w B M 7 (BLE 41 & 3% #4654 4h 3 MCU)

% BLE # gl 21848, L[| INT 5, E8HBREREEFRL
T, BLEER 2 A5 R "INT"E 5, —H 2| &6 &3 BLE R4 B, i
HE#ZFBAM “WAKEUP” 5 4 k. BWE&EH B, RARTHEE7 AR
& &

INT

V3.1 23] www.tuner168.com
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FHERHY {IED0#E 4.0 5% BLE £k

DEM—HRRAH FE S, UART #E 0, HAKEEX
%% AT 484 "AT+MODE=DATA "

(5)F M — R A B %5, UART #fZf, B HKEER T

FEEZEN: Abc = 200ms Aab = 600us

1

WAKEUP a

A

(op

|
|
|
I
|
INT |
|
|
|
|
|
|
|
|

W DU AR B T AL V3.2 BB E R
Fia

v
LEBEF200ms

A 4
aﬁu AT\A\n” m
INRFIERIES

A 4

Y
A 4

&£’ AT+CON_INTERCAL=nnnn\r\n”
(REERERE |, wiE)

4

&i%” AT+ADV_INTERCAL=nnnn\r\n”
(RET AR , i)

> WiEitsER

FREIERTS %

(1) 1B O1_O5 | BB - HEBF TR
., (RBERERRES

) ERHEINERIRBATHSYS_STATE=%K
EBlE : 2FREAF , SETFERIRS

&k , WEmiiE
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FHERHY {IED0#E 4.0 5% BLE £k

W UTREEEATREEMN VI KU ERA,
Fria

v
LHZEF200ms
v

RiE” AT\i\n” i
INEEIEIRIER

BIR” AT+OK\r\n”

Y
y
Rix
” AT+SCA=SATRT\\n”
d3HEMIN)

v

E5EIM
” AT+OK\r\n”
” AT+NUM=N”
(RARH )

A H
Y
v

BiX” AT+ADDR#Z\r\n”
! NS 2 RoMbh
MACZ(1< z< N)

MACZE
FHASEEER
Migs

Y
v
EiE” AT+ON#z\r\n”
MRS
v
Z&EEIR” AT+OK\\n” ” AT+CON=SUCCESS\r\n”
( #BRIAFER20ms-4s )
v

CEER , AR

V3.1 2R www.tuner168.com
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FiERHY {i5T0#5 4.0 &% BLE f&iR

ERTEN—A LR TETAEHRA,
7l
LRIERF200ms

B AT\I0” T8
INREFIERIER

A 4

[EIRE” AT+OK\rn”

Y
v \ 4
ARi%” AT+CON_INTERCAL=nnnn\r\n”
Ri%” AT+SET=0\r\n” s
> EHER) (RBEEEERE)
N \ 4
[E1R% &Ri%” AT+ADV_INTERCAL=nnnn\r\n”
” AT+OK\rn” (REIIBEE)
AR
A 4
EiLE Bi%E” AT+SET=1\r\n”
»” AT+SCA=SATRT\r\n” (MESL)
AN
N
A 4
FSER [EIRZ
N 7 AT+OK\r\n” ” AT+OK\r\n”
” AT+NUM=N" R
(RARHR2ED) !
v
, K%’ AT+MODE=DATAY\n"
A BRERE IR
N
Y
v
Ri%” AT+ADDR#Z\r\n”
RS 2 Rbitht
N MACZ(1< z< N) Y
HANEIREEE
Y
A 4
&% ATHQN#2 0"
MRS
\ 4
SO/ AT+OK\'n” ” AT+CON=SUCCESS\r\n”
( EBATRTR20ms-4s )
h 4
&i%” AT+MODE=DATA\r\n”
BRERE HEUEIEN
N /
i Ims
HNBIRIEEIE
V3.1 B 26 R

www.tuner168.com
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FiERHY {iT0#E 4.0 &5l BLE =R

WRBEJFH T K e/ BB AR, WAamke ez B o ks, R
X o R K ot/ B KB RRAS, U S st N B A X7 ] 1% i 44

BIINTS| k)

Y

KRH{EWAKEUP

ESbIEEiEEN
ARIER

«

iyl N

EERTAE

Y

RiE WAKEUP
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FiERHY {iT0#E 4.0 &5l BLE =R

WRBEJFH T K e/ BB AR, WAamke ez B o ks, R
X 22 K oo/ R R A, U B BN X7 ¥ % 304

it : LA AT BREIN TR
E , sERF600usPA EBIE]
EHINTSI
Y

N

Y

v
Fi=Hl25iEEN
AREERF , #H «

Bal&ix

N

Y
R RIETTRL

Y
A 4
KIS WAKEUP

323SPI &0

SPI B & 0, I F/NTF 2M/S (SPI CLK) ## & W 15 K E &, Ba L ir<=17
FH (ERAMEHEA 1T FT, TMERAMEHEL205FF) , KARARLRNT
20ms.o

MISO: F A& A A4 o

MOST: F AL H AL d o

SCK: SPI 4 % Bt4¥ %4,

CSN/WAKEUP: "{2 5| i1 (BLE 4 418y s X\ 5] )

% & 4 SPI # 1z 7 & B, WAKEUP Bl CSN (ChipSelect) o

(1) %43 MCU F % 15 BLE #241 & 3% 4% o, FAA (X WAKEUP 7| B, M
{f 4w B BLE A2 41 o

(2)% BLE #£ 41 1] 48 MCU & 3% %448 Bt , BLE A 414 INT $ir i DA e B8 455
MCU; MCU £ 4 W | INT (% # F 5, % WAKEUP 3| fi4r X, BLE
BA A 2 8 5 SPL $ 4 K %o

> INT: $ir5| i (BLE #4184 5] #)

YV V V V
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1Y EETHEE 4.0 K51 BLE A8tk

(D& 4h 3 MCU & 2 1w BLE AR 4 & 12 A5 0, INT 5| B{UIE AR AFE R, o

Zws: BLE MAHREEZ 5, 24 INT 5| B (R — Bt o, & & 503
MCU T AT 46 & i B3 -
(2% BLE M4 F M R x5 i, 2% B oA INT 518 (FT A T4 B2
SN MCU) &
HEHEL. HEKE. FHRHSMIL. BE. RRINHIS AR
Byte 1 Byte 2 Byte 3 Byte 4 Byte n Byte n+1
HAEk | HEKE Gy SR A A G
> HHEk: EEA OxFE.
> @A HE M THEAEEE,
> BEKE: 1 FT (FHFEMHN) +n FHF (BEAZKE)
> BRI BEKEFHESEMIEE 1V 20 HE o
“SPI H&@4 (nFF)
B HEL | HEKE | 4 | K1 4 n BRI
A | OxFE n+1 cmd X1 Xn checkSum
- SPL #6r4 (n F77)
5| HEL | HEKE | 4 BRI
A | OxFE 0x01 HEX | checkSum
B OBE | HEX | HEKRE | 4 | B2EE1 EHE | KRR
B | 0x00 0xFE n+1 HEX X1 Xn checkSum

EE: ESPLETHFHZW, FEE "FN , WEENFEEREFFEH.

(DSPI 5 4847 il (4% MCU iy BLE # 41 & 3% $(4%)

P Bk BAEKE TR F &
5218 0XFE 0X02 0x05 0x01 0X06
EEEI:
» a-b>=600us, Aa-d> Aab, Ab-c ~ 400ns
SPRI ; ;i bXFE 0xo2 0xXo5 0X01 X086
' ;?
FRAN :

g9}
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FHERHY {IED0#E 4.0 5% BLE £k

OXFE: & & $#3 k

0X02:# 48 K &, W FF a8 1Byte, RN EKE N 1Byte
0X05:% 7 % 0x05 % QUERY_LIST, Ei& g # 7] %,

0X55:SPI #4E N 2% 1 NFH

0X06:# Baf& , 0X02 ~ 0X05 " 0X01 == 0X06

VV VYV VY

()% 43 (BLE #4117 438 MCU & 3 $(48)

BHREFELE:

EHEARFEA RS RS —FF (FANE —FHVLAEF) , REHF
RS F R G R
s | 0x00 0XFE 0X02 0x06 | 0x01 0X05
HREN:

> a-b >=600us;

» SPI i JF 2 CPOL=0, CPHA=0 , E{Lf&fl.

SPI 0X00 0XFE txoz 0X06 0X01 0X05

CSN

> O0X00:% —F W AHRE, FEH

> OXFE:[] & # 48 &

> OXO02: KL, WEFHFEMNE 1Byte, HAENEKEN 1Byte

> 0X06:% 75 0x06 43K B 4 37 6 A Bk &

> OXOLSPIHIENEHE 1 AFEY, FrEE “OK” , &M 0X06 A1
> 0X05:48 315, 0X02 " 0X06 " 0X01 = 0X05
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V/AY
SHIRH {EETH#E 4.0 K5 BLE f&tR

(D) E A7

EBEF200ms

A 4
WORK_ROLE_SET(0X00)
B1FE50x00 , IREHEN
A 4
SLAVEX_SCAN(0X03)&1F
BE50x01 , BEIFMMIN

EHR

v
EQUERY _LIST(0X05)&5{Faa
ERLEERANL

<‘é<
Z
~—»

v
$EECONNECT(0x09)51F
EREIEMNIRE

}<N STATE==0X00

A

> EER

I<

A 4
#EQUERY_SYS STATE(0X07)
SERTOERRS

LINK=1 <« Y STATE==0X05 N P{ LINK=0

‘
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FHERHY {IED0#E 4.0 5% BLE £k

(2) LA 46 1

Minaalt

FHBEF200ms

v

WORK_ROLE_SET(0X00)
H1FEE0x01 , IREAMIN

v
FEFP
EQUERY _SYS STATE(0X07)
SERENERIRS
ool ko
Y
v
LINK=1
\ 4
%2R
OF TR &
SPI % 5 ##, TZ @& WAKEUP (B CS) 3| ey 4% .
&R
| EEINTS | B BEiFINTS|R
N
A H:'IE!
Y
v Y
IEEVSPIENE ( BIESSIE 4 v
IESL S+ EIERIS ) JSEURSEISPI_DATA(OX0C)EFR
N ( EFREESL, URIKE. HIERSE)
N

<

v
st
\ 4
2R

Y
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FiERHY {iT0#E 4.0 &5l BLE =R

3.24IIC 1

IIC (&0, ZHAT 22K/S,/MTF 400K/S #FE (SCL) R g $ethth, #
BEM<=1T 7% (FERAMESGEN 17T FF, FTEHARBHEN 20FF) , &
A, 8] 1% A~ /NT 20ms.

> SDA: IIC A &34 %4
> SCK: IIC % % B4 4.
> WAKEUP: "8 5| iy (BLE 4 41 8 % \ 5| i)
(D443 MCU T # 1 BLE #£41 & 3% $i4E i, & 8 70 WAKEUP 3] ji, DA
{# S v BE BLE A2 41 o
(2)4 BLE # 41 i 43 MCU & 3% #48 Bt , BLE A2 4144 INT i K DA % B2 4 35
MCU; MCU Z£# M 2| INT K& F 5, F4 WAKEUP 3| i+ {%, BLE
WAL 28 58 H AR K%
> INT: #ir 5| (BLE #4108 % 5] #)
(1)L 43 MCU F % 1 BLE 4 41 & 3% 248 B, INT 5] X AE 7 R A=, 7
Zug: BLE A% BE 2 J5, 2% INT 5| Ak — B ot &, & %04
MCU T DA FF 46 K 2% $ 3 o
(2)% BLE # 4 F ] 430 K £ B o, 258 B0 INT 51 1 (] Al T B2
48 E MCU)

NCHa4 (o FF)

RIGR | WAB) | /5 | BE | &b | 5E | B8B1 | 5% || B | 5K | #L
START 0x2A 0 0 HEX 0 X1 0 . Xn 0 STO
P

CHC Fp (nF7)
AR | HA(TBi) | #/F | NA& | 4 | B& | 21k | B | OB | B/F
START | 0x2A 0 0 |HEX | 0 | STO |START| 0x2A 1

P
& k&
BE | B | BA | .. | BB | BE | #L
0 X1 0 Xn 1 STO
P

Bk “wAT MEAHATF AN, BN HEX, 5% 31 i igA R F L,
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FHERHY {IED0#E 4.0 5% BLE £k

(DAL 46 25 R K

sCL —;—‘U"ﬂ / : i ¢
=N =t
(QIIC Mo hh A =, :
___E<DX1X0X1XGX1XDXRW>§—
'———E<B?>‘<E‘:6XBSXB4XBS M Ba XBIXBE}*};—
| b

— 0x2A )@’”L\ﬁ_
I XX ——

%A E (4h# MCU 1 BLE AR 4 & 3% $4F) -

IiC ! b Vo Y A C
y dd ky datel j ” : k: dat g k:t }—
v addr jwiacky reg m ate ac atan j ack js op:
Y ;
WAKE UP |

e:\ ' ,

8 w/ME HA WA ME
Ae-d 600us 1ms NC
Ad-a 400ns 400ns 450ns
Ab-c NC 5ms 20ms

V3.1
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=N
F+1

HRHR

{KIh#E 4.0 &% BLE f&bk

@O# A (Sh# MCU 1 BLE R 445 2 F 7480 2 5dE)

Iic a b c . d
addriwiacky reg jack stopy addr } raack
INT _ :

f
f
WAKE UP

h

N\

% # w/ME HAfE RAME
Ah-f 600us 1ms NC
Aaf 400ns 400ns 450ns
Ab-c NC 5ms 20ms
Ad-e NC 5ms 20ms
Ac-g 1.5ms 2ms 20ms

(5) 7 B HfE (0x0a 5 77 45)

ile 8 b
addriwiacky reg aackjstop
INT .

—

(BLE # 41 1 5 MCU &2 #48)

{ addr Y rYack

°\

WAKE UP
f
%% x/NME A {H = A AH
Nef 600us 1ms 20ms
/Aa-b NC 5ms 20ms
Ab-c 1.5ms 2ms 20ms
Ac-d NC 5ms 20ms

V3.1
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FHERHY {IED0#E 4.0 5% BLE £k

OEFEREN:

LUEABEERRE#E, HINEF, ER 120us, KA HKHEE 120us
&, 7 34T SCL 311F), B Aa-b>120us! (2#RLHK, WA EBEN)

2. INT # M REJE, #®1FOX0A FFABE, FLEMKEeFFRNEE, &
B B FEEBE R

3. IR Y, EAFHFHEMIE, BLE HRKE INT F5 /&, 20ms K
kK B MCU 8y 3B 4R 4F, BLE ¥ B 3/ BUH U al R 1F, BB, FEHER
B BT E H R

412C 7 R L FEF4F 200ms, A RRFATEF KL HEWXBHE, &
W 2 R e 12C Tmg B, B Bl 2 NAC,

(D AAAR X

Mt

A 4
LHEF200ms

WORK_ROLv]E_SET(OXOO)
HEJ|B0x01 , RBEAMN

v

& 100ms

A 4
#EEQUERY_SYS STATE(0X07)
SERERERIAS

Y

STATE==0X05 N-—»

Y
A 4
Link flaghRrsie | ‘

Link flaghRsim0

ER
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FHERHY {IED0#E 4.0 5% BLE £k

Q) E A K

Froa

A 4
LEBEF200ms

v
WORK_ROLE_SET(0X00)
FFRE0x00 , IREHEN

A 4
R SLAVEX_SCAN(0X03)51F
B50x01 , BEIFHEMMN

A 4
421 00msU L

A

v

v
| EEROXIDEEE , WEUIHRS

Y

N

Y

A 4
b4 EAYOX 135 77qR . IRENAIRE
HMNE RN

Y

\ 4
iEAN0X 14-0X1 BE{FeS , IRALEFMACIHE
fit, FEBlindex(0X14-0X1B)XIRIZES| ( 1-8)

A 4

&i%connect(0x04)3§S+IndexiEIEF S EMIIZ S

\ 4
> ZEF100ms

A 4
#EQUERY_SYS STATE(0X07)
BERENERIAS

STATE==0X02

Link_FlglFEE 1

&R
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FHERHY {IED0#E 4.0 5% BLE £k

(3)ME T #4514 1F
. |
Y
HiE : Erd Bk - il ()
N > %%MS

<
Y

N < St , ACKEIE N
Y Y

Y
v

éz

Y
v
FISWAKEURRDO , [ (XOABTFRSN—BEIE( <17Bytes ) | FimWAKEUMRO ,
LERAIRIRE v ERFRIRE A
| HIBWAKEUMRO , SREXEE |

RixEiEsE,

1§
z

B

(OE T BAm i 1E

.v-<
H i

A 4
| INTBIMFE TS |

v
RUEWAKEUPHRO |

& ims

\ 4
EENOX 09T , FRANEIRISEE |

A 4
| EENOXO0ASFES , TREVEUE |«

A 4
| HIBWAKEUPHRO , SRERIEE |

H

3.3.APP 4
LA I APP 354, 84 KS N 31 Fisb Bk, APP f8AHRAE
BEEFEN AE TN (APP 5 T) B AR H,
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FHERHY {IED0#E 4.0 5% BLE £k

344 RUY

Bl mAGHEOA TR, K464 X5 UART/SPI/TIC = # #
0, oA A —MEFEAED. T 7§ UART R4 R4F, ASCILA
4 0x0DOA.

34.1.UART QX4 (/)

> AT #4
- AT F a4
AT
VU A T UART & 5 MRE A, & @ Wk zh U & B 2 AT+OK
> A # SPI/IIC #4
SPL# fz M kA4, BN “SPL#fEMKEAL” -

342. B F A€ E (0x00)
WHARE “EMN—BR RARBERTFAR, “BEHN K “BAN
BABEBRFFAXFETACGKE.
P UT M4 d X Ror K% $dE:
XHORMKFREEANET ENAE.
XH1ERFREEANET A E.
(&£ UATR R T, X {85 ASCII 1)

> AT #4
- AT Ha4:
AT+SET=X
B, £N—HEARFEE N MHLA € AT+SET=1

AT A
AT+SET=?

> IIC 44
-IIC F&4 (1 %4)

R | MHOB) | /5 | BME | FEe | ME | K1 | BE | R
START |  0x2A 0 0 0x00 0 X 0 | STO

-IC FEa4 (1 F7)

R | HHOBi) | /5 | N& | FHFE | NA | Fib | BEM | HHGBI) | /5

START 0x2A 0 0 0x00 0 STO | START 0x2A 1
P

4 bk

EEREISHEFEIET

V3.1 B3R www.tuner168.com
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mo

SRR {IKZh#E 4.0 %1 BLE #=5R
0 X 1 STO
P
> SPI 44
- SPI a4 (1 F37)
A | OxFE 0x02 0x00 X checkSum
SPLEGA (15 H)
A 0xFE 0x01 0x00 | checkSum
B 0x00 0xFE 0x02 0x00 X checkSum

3.4.3.ASCII/HEX ¥ {4 X% ¥ (0x02)
UART # R T A &

P LT =ZM4e4d X Ry R 5HE:
X K0 RFAREMEL N ASCIL B R (X EMH ASCITE) o
X K1 B R REEEA N HEX H# R,

> AT #4
AT A
AT+MOD=X
AT B A
AT+MOD=?
> T XFIIC/SPI 44
IIC/SPI &4, #E#H h HEX H K

3.4.4. 3£ MM (0x03)
MAENBEFENAER, T
> AT #4
- AT B4
AT+SCA=START
Ve EA
HE B E, FVNFEEHAELELY 800ms, HH EK/E, ENFEZHRE
A#ER. B, RE AT+NUM=5 FrEHE#E 5 Mg
> IIC 34
CIIC 54 (1 FF)

B4,

V3.1 www.tuner168.com
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R | MHOB) | /5 | BME | FEe | ME | K1 | BE | R
START |  0x2A 0 0 0x03 0 X 0 | STO
P

BiE: MAEXT, e EN
X=01F 1L #
X=1 ¥

> SPI #4
- SPL 54 (1 574)
A | OxFE | 0x02 | 0x03 | X | checkSum
BE: MMBERT, e ERK
X=01z L
X=17F)ja 3%

3454 L (/)
WAEABETFENACH, BABEANE, ©T UFREFEEEH.

> AT #4
- AT 54
AT+SCA=STOP
Ve EA
PR LA, M RESAEESE R fldn, KE AT+HNUM=3 % 7§
£HHEF 3 M &

> IIC / SPI 34
%W 344 .

3.4.6. % 3 MM (0x04)

> AT #4
L AT 544
AT+CON#n
W S%n BUEEHE 1-8.
EPERT, 23K E AT+CON=SUCCESS
EBL K, 23R E AT+CON=FAILURE
YR A BB B, 2 K3k ATHCON=STOP £ %0 il /3 3 207 FF o

> IIC #§4
JIC 44 (1 5H)
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FiERHY {iT0#E 4.0 &5l BLE =R

BRI | MACB) | B/5F | B | FHFE | BA | B | BE | FLE

START |  0x2A 0 0 | 0X04 | 0 n 0 | sTO

P
n: EAE)]HEANIIREG S BMME 18 ANERT, had L.
> SPI #4

- SPI Hap 4 (1 5F77)
A | OxFE 0x02 0x04 n X checkSum
Pt
(1) #4811 () d$E, 1 RTEE, 0 RFHIT;
(2) HAE 20 MM E T, BUETE 1-8, EARFEEEH MM, HETE
W4 0X05 RKBA X B R, RABEERGLWA.
Bl 4w
(1) HEEHFILT 1 5%4EN 0=0x01(F ), x=0x01(F F).
(2) W51 5&&N&ERE, N n=0x00(#7 I), x=0x01(/F F).

3.4.7.% ¥ # 5 % P A Mac #edk (/)

P WFEN, JTHEAFLERE, ENTUATRIESEHHBET EZF N
ML & B9 Mac Hhk. S %050 B £ 1~8 (F i AT+LIST_NUM=? KB4 7
FHRAEHANK) .

> AT #4
“ AT a4
AT+ADDR#1
PEEH . K E 4w AT+ADDR#1/5=0xB09122C05981 , 1 ¥ %35],5 % K&
5], 0xB09122C05981 Jy L ar & 5| % & H ik (16 #%H]) o # & 4K FE AT+ERR=9
, WETRSHALT RAKG, A#E7IERF L IEE

> TIC/SPI #4

# Fl UART/SPL # 12 7 X, B 7 % = AALE Mac 4k, &5 B AL
Mac # 4t (0X14~0X1B) .
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{KIh#E 4.0 &% BLE f&bk

348K E HHARAE (0x06)
VOOA 0 DU 7 RR R T 4 R0 At R DL kA

V3.1

www.tuner168.com

0x00 7 R
0x01 & OK
0x02 T A
0x03 WK E, AEZFREY, BHERKE
0x04 ZEF G, BREEEWMTLMNAES, REARS
0x05 H#E#RE
0x06 FEATHEERASRE R WH N
0x07 FENTHEERESEF R WEL, AFRELEETHAY
0x08 FENTHEERESEF A WEL, BF LA TAEERS
0x09 Z 5 A H
> IIC 354
CIIC A (1 FF)
YA | HHOBi) | /5 | MA | FEAE | NA | fFib | B | HHTBI) | /5
START 0x2A 0 0 0x06 0 STO | START 0x2A 1
P
4 bk
M| EHEL | RE | FIE
0 KAFH 1 STO
P
> SPI #4
- SPI a4 (1 F37)
A 0OxFE 0x01 0x06 checkSum
| 0x00 0xFE 0x02 0x06 | AFH | checkSum
> AEXFAT 4
$43 @
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mo
FHERHY

349. WA LKA (0x07)
PO DL Z A5 AR B 48 Rt LT R Ao

{[XZh#E 4.0 2751 BLE £k

hAZ¥ (HEX) TR
’ I%?% \ & S\
" AR HHRE R
0X00 EMNRA 46 L
0X01 FAIEEHEE BRI AER, E&H)#
0X02 FNCEH EE) #
0X03 FAA K& BEEEEFT R &
0X04 NC BB AR, EHFT K #H
0X05 NC MAL B H 3
0X06 NC MALE EHEHE+IEET
0X07 NC TR
> AT j"é‘é\
AT i h
AT+SYS_STATE=?
> IIC #4
-IC FEap4 (1 5F7)
RIS | HHOB) | /5 | N& | FHEE | M | 71k | R | HA(TBIY) | /5
START 0x2A 0 0 0x07 0 STO | START 0x2A 1
P
gk x
oS = & A& | =k
0 WEFF 1 STO
P
> SPI 4
- SPL a4 (1 %)
| kL | KEKE | 45 s
A OxFE 0x01 0x07 checkSum
B OFR | HKEL | BBEKE | 445 | mEIEL % B
B 0x00 O0xFE 0x02 0x07 | WA FH | checkSum

3410 N FEER (\)

CC2541 FHEAQH B EHRA . BEMAHIRA, UKEMN—ERA, AR
T ERN—BERAT B

FA—ERA: EE AR, TR ATHARTETACEE. BT
S ¥k w4, At ATFMODE=DATA I A # A\ REHE R, wER HHE
B, W FEE WAKEUP 5 INT 5| B2 3, S H AT

B4
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{KIh#E 4.0 &% BLE f&bk

> AT 34

- AT H a4
AT+MODE=DATA
W EN—RRAZEL, EadtERFEANKEE A

> A X FIIC/SPI 34

8 IIC/SPL 5 7 A B, AT sh s394 L, %A HKEHEK.

3.4.11.2 IIC B F HFEE K K E (0x09)

> IIC #4
- IIC Ba A (1 %)
RAEAL | MHOBi) | 3/F | N& | FHFE | NE | FiIE | R | HATBi) | /5
START 0x2A 0 0x09 0 STO | START 0x2A 1
P
S E%k
A& | BHEL | & | i
0 | %FkE | 1 |STO
P
U Er R E], WEE O
> A # AT/SPI 54
3.4.12IIC % F % #E ¥ % (0x0A)
> IIC 4
P AT e, @ IC #10 K% 4 43 MCU,
-IC F &4 (n FF)
RAEAL | HMAE(TBiY) | /5 | NA | FFE | NE | HEL | BE o | B& | FiE
START 0x2A 0 0x0A 0 X1 0 Xn 0 STO
P
-1IC BAH A (0 FF7)
RAEAL | MHOBi) | /5 | N& | FHEE | NE | i1 | R | MBI | 32/F
START 0x2A 0 0x0A 0 STO | START 0x2A 1
P
St %k
R& | EEAEL | RA EHE | NE | FLE
0 X1 0 Xn 1 STO
P
£ 457

V3.1
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(1) E#xF R
6] % 2 18 2% 77 & LIC_DATA_LEN, #R R E 4 h EFME, WRkrEfF
R 2N B i, FE 24, [IC_DATA_LEN &% %EK %,
2) #irF X
IR TSR R BE, Bk E INT A K-, 4% MCU &%
WE INT YEFE THRIEHA, FIEREFHE, TN REHNT
B, MARFEER RS, ETERSEHFHRFHIIHRES, UEETK
b2 G
VE A mou 3 2R K B 7 S kR P

> A X F AT/SPL {4

{KIh#E 4.0 &% BLE f&bk

3.4.13.4 1 SPI B F % #E % K E (0x0B)

> SPI #4

- SPI g4 (1 %)

A 0xFE 0x01 0x0B | checkSum

B 0x00 0xFE 0x02 0x0B X checkSum
P ERBR, FH1ABERINEFEKE.

> XX F AT/IC {4

3.4.14.SP1 ¥ F %k & (0x0C)

> SPI {54
VO ARAERRE T B, P It SPI T R x4 4 E MCU

- SPT 5 #4F (n F7F)

5| BBk | HEKE | 94 B 1 $HE n s

A | OxFE n+1 0X0C X1 Xn checkSum

- SPI E#HHHE (n FF)

5| BBk | HEKE | 94 B 5

A | OxFE 0x01 0X0C | checkSum

B o= | HEL| BEKE | 4 | EHFEL BEHAE n Gy
Biig 0x00 0xFE n+1 0X0C X1 Xn checkSum

W BEERAE, FEAYHGEIMA, RAF R EHRE RIS R, BK
%% SPl 5 i ¥,

B 46 T
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> FX$F AT/IC #HR

34.153% B UART &% (\)

> AT #4
CAT A4

AT+BAUD=X

f4n, B RAEE K 115200, TR 454 % AT+BAUD=4
AT E A

AT+BAUD=?

W U E=MEAF XEHMEIFEL T X

BB KRR S HK (HEX) KAFE (bps)
0x00 9600
0x01 19200
0x02 38400
0x03 57600
0x04 115200
0x05 2400
0x06 4800
0x07 14400
0x08 28800
0x09 76800
0x0A 230400

> A X ¥ SPI/IIC #4

3416 B 4 4 #H (0x0E)

> AT #4
- AT a4
AT+NAME=XXXX
B4, 1B 4 F oy BLE#1234, 0 4t 57 364 % AT+NAME=BLE#1234
- AT a4
AT+NAME=?
B
BLE # 3 4 #1ik &, XXXX 4 ASCI 4, KEFHT 18 7%,

> IIC 34
CIIC Ha4 (n FF)

V3.1 BT R www.tuner168.com
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BRI | HAr(Bi) | /5 | MA | FEE | BEF | BEL | BE || B | B | FIE
START |  0x2A 0 0 | Ox0E | 0 X1 0 |...] Xn 0 | STO
P

CIC EH A (0 F77)

RIEA | WHOTBi) | B/F | NE | FHE | BA | FiE | RHM | BAC0BY | #/5
START | 0x2A 0 0 | Ox0E | 0 | STO |START | O0x2A 1
P
g%
M| EHEL | BE | .. | B¥%E | BE | FLE
0 X1 0o | .. Xn 1 | sTO
P

DATAn: ASCII % Z 4, n BU{H 1-18

> SPI 54
- SPL 4 (n F77)
A | OxFE ntl [ OXOE | X1 .. | Xn | checkSum

- SPI iap 4 (n F77)

A | OxFE 0x01 | OXOE |  OxOF
B | 0x00 | OxFE n+1 OXOE | X1 . Xn checkSum

W ASCIT % % £, n BUME 1-18

34.17RSSI 5 (0x10)
BRETEEE, HRE—KRSSLEFAY, 454 fEHEIEH RSSI .

> AT #4
C AT A
AT+RSSI_READ=?
Blhm, UTRE, &7-0x31dBm, Bl-49dBm.
AT+OK
31

> TIC 34

C A (1 5H)

RIEAL | WHOTBi) | B/F | NA | FHE | NA | FE | RHEM | HAOBY | #/5
START 0x2A 0 0 0X10 0 STO | START 0x2A 1

V3.1 B8 T www.tuner168.com
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RN {IKZh#E 4.0 %1 BLE #=5R
| | ] RN
4 bk

RA | EHAEL | NE& | FiE

0 RSSI 1 STO

P

> SPI $44

- SPI a4 (1 %)

A OxFE 0x01 0x10 0X11

B 0x00 OxFE 0x02 0x10 X checkSum

4, X=31, %k 77-0x31dBm, E-49dBm.

3.4.18. 44 Hk (0x11)

SR

RECAAMN MAC Hidit, DEVICE IDn: AALMIE T T, KE 6 F7, LSB:
DEVICE_ID1,MSB: DEVICE_IDG.

> AT 4

CAT Hi A

AT+DEVID=?

il 40, & B AT+DEVID=0x44AGE5077665 , % 7& A #l Mac M1 4k
0x44AGE5077665.
> IIC 4

- 1C 4 (6 F4)

BRI | MACOBY) | B/F | BE | aFE | MEF | i | BEHE | BAOBY | B/F
START 0x2A 0 0 0X11 0 STO | START 0x2A 1

P

Stk

mAE | BEEE1 | BE BHFEC | ME | L

0 DEVICE_I 0 DEVICE_I 1 STO

D1 Do P

> SPI#4

- SPLE A4 (6 FH)

5 gk | JERE | w4 | KB

N | OxFE 0x01 0x11 0x010

%49 |
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SR {Ih#E 4.0 &5l BLE &R
| OBE | BEL | BEKE | a4 | EHEE1 BEHAE 6 Gy
B 0x00 0xFE 0X07 0x11 | DEVICE_I DEVICE_I | checkSum
D1 D6

il 4n ,DEVICE_ID1 ~ DEVICE_IDG6 & % % 0x65, 0x76, 0x07, 0xE5, 0xA6, 0x44,
| %t 5B Mac Ho bk A 0x44A6E5077665.

3.4.19. RSSI R # A #1 (0x12)

SR

YWE. EBCRSSL R #F A . KE R 2/MNFF, BEE E 20-5000, 3t 5

20ms-5000ms, 0 &7 &M RSSL. M#kfE, FEATEF EBERSA AR

e
R

A AR AL, R B H RSSI, &% E I 0 LAK F RSST AT P 1K 20 #% -

> AT 34

AT Bhr A

AT+RSSI_PERIOD=X
Bl 4w, & E R A B A 1000ms, ) % Bz 8 354 &/ AT+RSSI_PERIOD=1000

AT By A

ATH+RSSI_PERIOD=?
> IIC #4

CHERA (2FH)

RAEAL | MHOBi) | /5 | N& | FHEE | NE | i | R | MBI | /5
START 0x2A 0 0 0X12 0 STO | START 0x2A 1

P

4 bk

KA | BREL | BB | BEEa | BE | BL

0 L.SB 0 MSB 1 STO

P

> SPI 34

- SPI 54 (2 F37)

5 HEK | HEKE | 4 | EHEEL | EHEE2 &y

A | OxFE 0x03 0X12 1L.SB MSB checkSum

Bl4m, V% E B R 1000ms, BY 0xO3E8, N %4 1 % 0XES, # 3 2 % 0X03.

SPLE @A (25 9)
5 &EX | BEKE | b G
A | OxFE 0x01 0X12 0X13

EIEERES T

wakr | 44 | wmiEt | wkEe |

V3.1
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|5 | 0x00 | osFE | ox03 [ox1i2| 1sB | MSB | checkSum |
l4e, LSB=0XES8, MSB=0X03, 0XO03ES8 % i 1000ms.
3.420. APL¥ B (0x13)
EHHEEERE, TEHAEI LT AN KSR HE
> AT #4
AT B A
AT+LIST_NUM=?
iR [
AT+OK
X
PLEA: X BUE 0-8, 0 Fkmi%HEREMANEE
> IIC #4
CIC FHA (1FF)
RIGAL | HH(TBiY) | W/F | MA | FEE | BA | 21k | £ | WHE(TBi) | /5
START 0x2A 0 0 0X13 0 STO | START 0x2A 1
P
g kk
M | mHEAEL | N | 71
0 X 1 STO
P
X BE 0-8, 0 FF&AHEREMNEE
> SPI #4
X BHE 0-8, 0 Fx %A EE ML E
- SPL a4 (1 %)
5| R{EL | KEKE | 4 Gy
A | OxFE 0x01 0x13 0x12
B ORE | BIEL | BEKE | &4 | 2EKEL s
B 0x00 0xFE 0x02 0x13 X checkSum

3.4.21. A HL MAC #4t (0x14-0x1B)
FNHEF T RE, TEHHEFH I KT ENELEE Mac #il,

> AT #4

AT By A
AT+LISTX_MAC=?
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{[XZh#E 4.0 2751 BLE £k

VL REBUAALA R E X" AL, X B"X "L & ASCIL o LBE “0” -
T Z .

B4 %3 AT+LIST2_MAC=?
iR [E] 0x2471891D0O0BB

FABEWHFEI KT 2 548 Mac Hiit,
, W & RIK E B Mac Hi bk A 0x2471891D00BB.

> TIC 34
-HC a4 (6 F%)
RAEAL | HHE(BiY) | /5 | NE& | FHEE | NE& | B | REM | MATB) | /5
START 0x2A 0 0 0x14-0x1B 0 STO | START 0x2A 1
P

4 bk
RAE | EHEL | A TR | NE | i

0 MAC1 0 MAC6 1 STO

P

7

MACn: B %14 & %|% & MAC #idk, MAC1 HIEFEH, MACO i F T

> SPI #4

- SPLE# 4 (6%)

A | OxFE 0x01 | 0x14-0x1B | checkSum
B | 0x00 | OxFE 0X07 | 0x14-0x1B | X1 X6 checkSum

MACn: B2 & 2% &8 MAC Huhb, MAC1 {KF T, MAC6 & F

Fldm, MACI~MACG6 KK A 0x0D, 0xOF, Ox1E, O0xE5, O0xAG, Ox44, M| %t ki
B MAC Hi 3k 7 0X44A6E51EOFOD.

34228 FF YRTHEE (0x1C)

> AT #4

- AT B4
AT+DISCON

YL W T AT

> IIC 354

-IIC F&4 (1 %)

A te

H 4t (7Bit)

7

LS

(s

START

0x2A

%5
0

0X1C

STO

n: FFEEXTH, 0L E

V3.1
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{[XZh#E 4.0 2751 BLE £k

> SPI #4
-SPL H&@4 (1 %)
A | OxFE 0x02 0x1C | 0X01 0X1F
3.4.23.%%&0%#%% (0x1D)
PWH: UT=MRELERSHE T,
e fr % kI HH
3-7 NC 0 R
2 scanRdy 0 HETERA 1: EAEH 00 AfHEX
1 i2cRdy 0 2¢c ltAR & 1: kpl 0: krméd
0 adcRdy 0 ADC ¥ T Rir& 10 s 0: FhE##%
> AT #4
AT A
AT+FUNSTATEQ=?
> IIC #4
CIC gEa4d (1 FT)
RAGAL | HHOB) | /5 | N& | FHEE | NE | 71k | R | HATBI) | /5
START 0x2A 0 0 0x1D 0 STO | START 0x2A 1
P
g Fk
A | EHAEL | MA | FiE
0 n 1 STO
P
> SPI 34
- SPI a4 (1 F+)
A OxFE 0x01 0x1D | checkSum
B | 0x00 | OxFE 0x02 0x1D X checkSum
3424k &1 %ﬁ%& (0x1E)
Pt
PWT=ZMigAH XS HEFESH T %
b &g £ wE i
7 NC 0 1754
6 speakerEn 0 M RMEAE, 1 R0 xEWR

V3.1

B3] www.tuner168.com



http://www.tuner168.com/

mo

SR

{[XZh#E 4.0 2751 BLE £k

5 pwm5En 0 PWM5 g6, 1: FF PWM5 0: % PWM5
4 pwm4En 0 PWM4 {46, 1: FF PWM4 0: % PWM4
3 pwm3En 0 PWM3 {4k, 1: FF PWM3 0: 3% PWM3
2 pwm2En 0 PWM2 {6k, 1: FF PWM2 0: 3% PWM2
1 pwml1En 0 PWMI1 {6, 1: FF PWMI 0: % PWMI
0 pwmOEn 0 PWMO fE 8k, 1: F PWMO 0: % PWMO
> AT #4
- AT B4
AT+FUNSTATE1=X
AT B A
AT+FUNSTATE1=?
> IIC #4
-IIC H44 (1 %)
RAGML | MBI | /5 | & | FREE | & | BKEL | NE | FIE
START 0x2A 0 0 0X1E 0 0 STO
- 1C FEap4 (1 F5)
RIGML | WH(TBiY) | B/F | N& | &4 | BE | Bk | R | HHETBI) | /5
START 0x2A 0 0 | FHr8 0 STO | START 0x2A 1
P
g k&
RA | mEEL | B& | F1E
0 X 1 STO
P
> SPI #4
- SPI 54 (1 F37)
5| BBk | HEKE | 94 | HHEL B I
A | OxFE 0x02 0x1E X checkSum
SPLEAA (154)
5| BBk | HEKE | 94 B 5
A | OxFE 0x01 0x1E | checkSum
B o= | HEL | BEKE | o4 | EHEE &y
B 0x00 OxFE 0x02 O0x1E X checkSum
V3.1 ®54 ] www.tuner168.com
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{KIh#E 4.0 &% BLE f&bk

3.4.25.ADC B. & % % # (0x1F)
FEER: Hk ADC REZ K JE, ADC 3Rty 10 04274 H ADC 2 3 th
B, A BARES ADCZH, FEXRMNNEWIO B RENF =N
HRADC X EN KRBT
(1) % & ADC st # IO 1 Z s\ (GPIO ¥ i §H##) ;
(2) % EB ADC i B F 7% ;
(3) 2 ADC # 3 F F o

Pt B
LT = A 454 3
%% | BE
MM | PR B R HK
H ADC BB, NN H{E T :
BIT0-3: ADC #4#3% , & & 0-7.
BIT4-5: #:3k46%
00: 8BIT
01: 10BIT
10: 12BIT
N 11: 14BIT
BIT6-7: %% E#
00: 1.25v
01: ##& THEHSHHE
10: VDD
11: W 7@E 6 ELZEHNSE,
> AT #4
AT Hap
AT+ADCCFG=MMNN
- AT B4

AT+ADCCFG=?

> IIC 354
CIIC a4 (2FF)
RAGAL | MATBiY | /5 | NA | FHEE | MA | H¥EL | RE | HE2 | BE | FLE
START 0x2A 0 0 HEX 0 MM 0 NN 0 STO

P
CIIC A (2FF)
YA | HHOBi) | /5 | A | FEE | NA | fFib | B | HHGTBI) | /5
START 0x2A 0 0 0X1F 0 STO | START 0x2A 1

P
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g%

BAE | BHEEL | NA | BEE2 | BE | FLE

0 MM 0 NN 1 | STO
P

> SPI #§4

- SPT H a4 (2 F7)
A | OxFE | 0X03 |OXIF| MM | NN | checkSum

- SPL 4 (25F7)
A | OxFE | 0x01 | OXIF | OXOIE

B | 0x00 | OxFE 0x03 | OXIF MM NN checkSum

3.4.26.ADC ¥ & 74 (0x20)

> AT $4
- AT B4
AT+ADCVAL=?
P
ADC #4#M8. KJZ 16BIT, A5 R (EHHEA HEX #X)
> IIC 4
CIC Fad (2F7)

BRI | MIOBiY | B/F | MA | FEE | ME | Rk | BB | MBIy
START 0x2A 0 0 | 0X20 | 0 | STO | START | 0x2A

o
—_ |~
Ml

g k&

B | BB | A | BB | NE | BL
0 LSB 0 MSB 1 STO

P

MSB: ADC ##t45 R % 5, LSB: ADC R T ¥, ADC 4 R4 x5t

> SPI #4

- SPILER 4 (25 %)

| HEL | HZBEKE | 4 Gy
A | O0xFE 0x01 0X20 0X21

V3.1 #5561 www.tuner168.com



http://www.tuner168.com/

mo

SERER {ETh#E 4.0 &%l BLE f&tR
| OFRE | BEX | KEKE | a4 | BREL | EHE2 G
big 0x00 O0xFE 0x03 0X20 LSB MSB checkSum

MSB: ADC #3452 Z %%, 1SB: ADC ZE =¥, ADC 4 B4 F#H H,

34274 7 K Fr b 8 Tt Ak (0x21)
ERLRRFRME, FERKEE D KFMHEMA

> AT #4

AT Hap
AT+NV_ADDR=X
ffl4m, ¥EHAH 10, 3B #44 % AT+NV_ADDR=10

- AT A
AT+NV_ADDR=?

B

FEDRTHFEHAL, n AT EEZ (00-24) o

> IIC 4
-IIC F&4 (1 %)

AAGEL | Mak(Bi) | /5 | NA | FER | BA | B | BE | FLE
START 0x2A 0 0 0X21 0 X 0 STO
P
- IIC Ba A (1 %)
RAGEL | MAE(TBi) | /5 | NA | FEE | NA | #ik | R | MHGBi) | /5
START 0x2A 0 0 0X21 0 STO | START 0x2A 1
P
s k&
M | | A | FIE
0 X 1 STO
P
X: BEGE 0247, 8FF/WN, FAFELEFHFE, BRAEFEZ 8 F
T/ RRERE
> SPI 4
-SPL &4 (1 %)
5| R | BAEKE | 4 | HIE1 G
A | OxFE 0x02 0x21 X checkSum
B, % EHakH 10, N X=0x0A
- SPI Far 4 (1 %)
5| &k | BEKE | a4 G
A 0xFE 0x01 0x21 0x020
E57 W
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B o= | HEL | BEKE | o4 | EHEE &y
B 0x00 0xFE 0x02 0x21 X checkSum

X: REBEO024 T, 8FF/M, AXFELTRH B, FREFEHL 8T

WIRRERT

3428 A B HEKE (0x22)
ERLREEENE, FEHREFTAGFMHEREKL.

> AT #4
AT Hap
AT+NV_DAT_LEN=X
Fln, HEHEKEHA 5, xR HHEAH AT+HNV_DAT_LEN=5

“ AT A
AT+NV_DAT _LEN=?
Ve EA
BEFZAFFHFHKE, XBEBEEZ (01-08)
> IIC #4
-IIC F&4 (1 %4)

BRI | HAOB) | B/5F | B | FFE | BE | BWE1 | B | FLE
START |  0x2A 0 0 | 0x22 | 0 X 0 | sTO

CLC B4 (1FF)

BRI | MIOBiY | B/F | MA | FEE | ME | Rk | BB | MBIy
0 0 | 0Xx22 | 0 | STO |START | 0x2A

START 0x2A

i
—_
4

P
i 3
BE | B | A | B
0 X 1 STO

X: HUE T E 1-8

> SPI #4

-SPL H&@r4 (1 %)

| #AEL | HBEKE | 94 | HEL Gy
A | OxFE 0x02 0X22 X 0x023

SPL#E#A (15%)
|5 | #ask | sk

w4 | BB |
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| x| oxfE | 0x01 | 0X22 | checkSum |
B o= | HEL | BEKE | o4 | EHE &y
bl 0x00 0xFE 0x02 0X22 X checkSum

X: B E 1-8

34294 7 % e B HKAE (0x23)
LR/ A b R Z AT, W onAE R M HE DR B K

> AT #4
AT Hap
AT+NV_DATA=XXXXXX
Blin, ELEEMIN 10, REHKEKEN 5, EAKE 55443322117
3R B Fe A H AT+NV_DATA=5544332211
“ AT a4

AT+NV_DATA=?

B

FEIZRTHFREHE, RA—RKE 8FT,

> IIC #4
-JIC &4 (n FF)

RGN | WALOBY) | B/F | NE | FHE | NE | KE1 | BE HEn | & | FIE
START | 0x2A 0 0 0X23 0 X1 0 Xn 0 STO
P
CIIC B4 (0 F747)
R | HIE(TBi) | B/F | BA& | FHEE | NE | FE | BEA | #ILCB) | B/5
START 0x2A 0 0 0X23 0 STO | START |  0x2A 1
P
gZEx
B | EHE | RAE EHFEn | NE | FiE
0 X1 0 Xn 1 STO
P
> SPI 54
CSPLE &4 (nF%)
B HEL | HEKE | a4 | K1 HAE n G
A | O0xFE n+1 0X23 X1 Xn checkSum
- SPI Eap A (n F77)
|5 | s | #mxm | 44| wn |
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| x| oxFE | 0x01 | 0X23 | checkSum |
B o= | HEX | KBEKE | a4 | BHKEL BRI n s
Jing 0x00 0OxFE n+1 0X23 X1 Xn checkSum
nBE: EABERAKEFHT8FH
34303(5]%1)’]$%’—7§—%§ (0x24)
B
UWTF=ME4F XS HEESE T %
KERAIES K Rt % (dbm)
0x00 23
0x01 6
0x02 0 (ZA)
0x03 4 (fL IR CC2540)
> AT j"é‘/—fy\
- AT 544
ATH+TX=X
B, % & ZGE K 0dBm, Wt 5454 AT+HTX=2
AT B A
ATH+HTX=?
> IIC #4
CIIC Ha4A (1 F%)
RIGAL | MACBiY | /5 | NA | FEE | NA | HKHEL | BE& | FiE
START 0x2A 0 0 0X24 0 X 0 STO
P
CIIC a4 (1 F)
RIS | HHOB) | /5 | N& | FHEE | M | 71 | R | HH(TBIY) | /5
START 0x2A 0 0 0X24 0 STO | START 0x2A 1
P
gk x
A | mHEAEL | NA | FiIE
0 X 1 STO
P
> SPI #4
SPI Ea4 (1 5%4)
|5 | sk | wmkm | &4 | K1 | kB
V3.1 %60 & www.tuner168.com
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|)\| 0xFE | 0x02 | 0x24 | X | checkSum |
- SPL &4 (1 %)
5| BEX | BBEKE | 44 B3
A | OxFE 0x01 0x24 0x25
B ORE | KEX | BEKE | 44 | EKEL G
B 0x00 0xFE 0x02 0x24 X checkSum
3431%%%&%%—%& (0x25)
UL A
% E O i,
X 4 0: AruEdE g
XHtl: g¥m (N
> AT 44
- AT F a4
ATH+RX=X
- AT a4
ATH+RX=?
> TIC #4
-IIC a4 (1 %)
RIAL | HAGB) | =/F | NA | FES | NE | BdEL1 | HE | =1L
START | 0x2A 0 0 0X25 0 X 0 STO
P
CIC EHA (1FF)
BAAAL | HHOBi) | /5 | WA | FEA | MA | fFib | A | HHTBI) | /5
START 0x2A 0 0 0X25 0 STO | START |  0x2A 1
P
4 Fk
A | EEAEL | NA& | F1E
0 X 1 STO
P
> SPI #4
-SPI 544 (1 %%)
A | OxFE 0x02 0x25 X checkSum
- SPL a4 (1 %)
$ 61 ]
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FiERHY {i5T0#5 4.0 &% BLE f&iR

5KEL | KEKE | 4% | KB
A | OxFE 0x01 0x25 0x24

B o= | HEL | BEKE | o4 | EHE Gy
B 0x00 0xFE 0x02 0x25 X checkSum

3432, ) % E R EAE (0x206)
Pt B -

WE T g, & /0.625ms, X BUH Sk B 1 "32"-"48000", 5 FF Xt A 20ms-30s,
SRR AR, EEREMRE, RN, SRR R, R ERR,
ihoAK, BRIA 160 (100ms) o F B ) 4 8] G *F b2 89 SE PR sh #8, 1B 5 2.4 7 o A4
Mo FHEEMWNAZ, WAKEUP 5| Wy o FH AR IE T ) .

> AT #4
- AT B4
AT+ADV_INTERVAL=X
Blhn, FIRE) 6 E A 100ms, U 3t 5 # 2 % 100/0.625 = 160.3%F fr 87 F5 4
4 AT+ADV_INTERVAL=160 K E AT+OK H 7% &R,
- AT B A
AT+ADV_INTERVAL=?

> IIC #4
-IIC &4 (2F9)

A | BACBY) | B/F | MA | FFE | NE | KEL | BE | BEE2 | BE | FLE
START |  0x2A 0 0 | 0X26 0 LSB 0 MSB 0 | STO
P

-IIC FEap4 (2F7)

4
AR | HA(TB) | B/F | N& | FHE | MA | ik | R | MBI | #/F
START |  0x2A 0 0 | 0X26 | 0 | STO |START | O0x2A 1
P

bk
MA | EHEL | BE | EHE2 | A | R

0 LSB 0 MSB 1| sTO

P

> SPI #§4

- SPI H a4 (2 F7)

5 &KX | HEKE | a4 | HE1 | HHE2 G5

A | OxFE 0X03 0x26 LSB MSB checkSum
B, Tk E) #E &N 100ms, U 3 R 8y 24k & 100/0.625 = 160,11

LSB=0XA0, MSB=0XO00.
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FHERHY {IED0#E 4.0 5% BLE £k

- SPLig A4 (2 53)
| HEL | HZBEKE | 4 Gy
A | OxFE 0x01 0X26 0X027

B|OEE | BEEk | BEKE | 4 | =HEIE1 | EEE2 B I
B 0x00 0xFE 0x03 0X26 LSB MSB checkSum

3433.% 6 G F A4 (0x27)

W REEERR, EANEEE, REKEGER, F2460/1.25ms, X
6B A "16"-"3200", 52 I B 18] X B 20ms-4s, 8] FE ] AR K bk AR B, b EE
B, B FE B R AR, R A, AR, BRASHY 16 (20ms) o
TR A N SE IR T AE, 1AL 2.4 W AR

FEEZE: i0S Ao BLE ##5 % (E#HF Interval Max. AL FEIR Slave
Latency~ :@E}%frﬁ_ﬁ ConnSupervisionTirneout) 75"/%!5/‘] Pﬁﬁrﬁ-lj, ﬁﬂ—l:, jmjﬁ]‘, Efi]‘ﬂ:%?ﬁ
AEARFNLHHER, EWNOHEIOS ZRENEREESH, UESHEE
L

Interval Max * (Slave Latency + 1) <= 2's

eInterval Max >= 20 ms
Slave Latency <= 4
*ConnSupervisionTimeout <= 6 s

eInterval Max * ( Slave Latency + 1) * 3 < ConnSupervisionTimeout

> AT #4
AT a4
AT+CON_INTERVAL=X
Blhn, Fik B R 100ms, W XF B2 89 £ 48 100/1.25 = 80,4 b By 352K
AT+ADV_INTERVAL=80 KB AT+OK * 7% 5 &K 1.
< AT B A
AT+CON_INTERVAL=?

> IIC 4

-NIC Fa4A (2F9)

BRI | MBI | /5 | & | FREE | & | #E | NE | mEdE2 | NE | FIE

START 0x2A 0 0 0X27 0 LSB 0 MSB 0 STO
P

C1IC EHA 2FF)

BRI | MIOBiY | B/F | MA | FEE | NE | Rk | BREME | MBIy
START 0x2A 0 0 | 0X27 | 0 | STO | START | 0x2A

o
—_ |~
g
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FiER {i5T0#5 4.0 &% BLE f&iR

BAE | BHEEL | NA | BEE2 | BE | FLE
0 LSB 0 MSB 1 | STO
P

> SPI #4
- SPL 54 (2 F7)
A | OxFE | 0X03 | 0x27 | ISB | MSB | checkSum

Bl hw, T E P8 A 100ms, U X 5 & £ 4 A 100/1.25 = 80, U
LSB=0X50 , MSB=0X00.

- SPL 4 (25F7)
A | OxFE | 0x01 | 0X27 | 0X026

B | 0x00 | OxFE 0x03 | 0X27 LSB MSB checkSum

34344 M E ERE FHFE (0x28)
W n=0x00 * [ B #Ek & Wit CONNECT_INTERVAL % 3%, & A BiAfE.
n=0x01 FF & & # Kk & it CONNECT_INTERVAL 4 2% o
FEEN: WEHEFARBACZ T RE, TRIFVKAH K
> AT 34
- AT B4 A
AT+SPEED=X
AT B4
AT+SPEED=>?
> IIC #4
CIIC B4 (1 %)

BRI | HAOB) | B/5F | BE | FFE | BE | B | BE | FLE
START |  O0x2A 0 0 | 0x28 | 0 n 0 | sTO

NC RS (1FH)

RAEAL | HHE(TBi) | /5 | N& | HHE | BNA& | Bk | B4 | HHGTBi) | /5

START 0x2A 0 0 0X28 0 STO | START 0x2A 1
P

4 bk

MA | EHEL | ML | FLE

0 n 1 STO

V3.1 L www.tuner168.com
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FHERHY

{KIh#E 4.0 &% BLE f&bk

[ ] [ [ ]
> SPI #4
- SPI a4 (1 F37)
A 0xFE 0x02 0x28 X checkSum
CSPLE# A (15%)
A 0xFE 0x01 0x28 0X27
B 0x00 0xFE 0x02 0x28 X checkSum
3435. ) FF X FAE (0x29)
WO RESEFE/EN, XEME: OCEASE, UFESEFEE

W, BVCR G ENERFAT, KA FUTE . E&: WAKEUP
MR FARR M ET ) &

> AT #4
AT a4
AT+ADV=X

AT B A

AT+ADV=?

> IIC #4
-IIC Fa4 (1 %)

A te

H 4t (7Bit)

7

B 1

(s

START

0x2A

0X29 0

STO

IIC Ha 4 (1 FF)

A te

HiHE(7Bit)

7

fFib | R

HiHE(7Bir)

dn

START

0x2A

0X29 0

STO | START

0x2A

o
—_ |~

EE

BA | B

0 X 1

> SPI#4

- SPL H 4 (1 57)

V3.1
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FiER {i5T0#5 4.0 &% BLE f&iR

5| BBk | HEKE | 4 | HHEL Gy
A | OxFE 0x02 0x29 X checkSum

PG4 (159)
5| BBk | HEKE | 4 B I
A | OxFE 0x01 0x29 | checkSum

B o= | HEL | BEKE | o4 | EHE Gy
B 0x00 0xFE 0x02 0x29 X checkSum

3.436.3% B AL (0x2A)
Y & EIRSEL.
> AT #A4
AT Hap
AT+SOFT_RST=1
> IIC #4
ClIC HEad (1 FF)
FAEAL | WHE(TBIY) | /5 | N& | HHA | MA | HKEL | NEX | FiE
0

START 0x2A 0 0X2A 0 X 0 STO
P
X=0x00 %%
> SPI #4
- SPL H 44 (1 %)
5| BEL | BEKE | 4 | BEL &N
A 0xFE 0x02 0x2A 0X01 0X29

3.4.37. 5L it Bt 4k F A7 8 (0x2B)

L ek, BRIASRI B S R ER AR W E R, R
AT WAFKR, BHHRAKAER I
> AT #4
- AT B4

AT+UTC_TIME=ssmmhhDDMMYYYY

W 4845 ssmmhhDDMMYYYY ¥ 7 +x# 4], E P YYYY § BN F
T, RFFTEA

Blhn, FiXE B 2017 4 9 F 14 B 11 B 38 4 2 £, WX B 454 K
AT+UTC_TIME=02260BOE09E107 , & [E AT+OK % T B K.

l

V3.1 %66 & www.tuner168.com



http://www.tuner168.com/

mo
FHERHY

{[XZh#E 4.0 2751 BLE £k

AT B A

AT+UTC_TIME=>?
VEBH: BSR4, # R H YYYY-MM-DD hh-mm-ss

B4, iR E 2017-09-14  11-40-06 , FKB[E A 2017 229 F 14 H 11 B 40 46
.
> IIC #4
NC S (75%)
REEAL | HILOBI) | B/F | NA | FHEE | NA | K#E1 | BL BET | NE | FIE
START 0x2A 0 0x2B 0 X1 0 X7 0 STO
P
IC Hh A (7 5H)
REEAL | WHOTBi) | B/F | NA | Fhe | NA | FE | REM | HAOBY | #/5F
START 0x2A 0 0 0x2B 0 STO | START 0x2A 1
P
5%
ME | BEEEL | N BEHET | HAE | FLE
0 X1 0 X7 1 STO
P

&3E 1 X1~XT7 R K i SECOND. MINUTES. HOUR. DAY. MONTH,
YEAR_LSB. YEAR_MSB.

B Pt B BUE 58 B
X1 7@‘ SECOND 0-59s
X2 4 MINUTES 0-59 éj\étl’
X3 /N Elﬂ' HOUR 0-23 /)5 [—]‘j
X4 H #] DAY 0-30 K
X5 A Té} MONTH 0-11 H
X6 £ B K O F ¥
YEAR_ISB
— N YEAR %kﬂ:%ﬂ: 2000
X7 E o B F W
YEAR_MSB
> SPI #4
- SPI H a4 (7 F77)
5| BBk | HEKE | 4 | HHEL HAE 8 B I
A | OxFE 0X09 0X2B X1 X8 checkSum

0B, X4=0F, X5=09

. X6=FE1, X7=07.

CSPLE@A (T 54)

Bl 4n, B RHE N 2017 429 A 14 H 11 B 38 4 2 #, | X1=02, X2=26, X3

V3.1
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SHERl {Ih#E 4.0 &5l BLE &R
5| BEL | BEKE | 4 &y
A | OxFE 0x01 0x2B 0X2A
| OB | BEL | BEKE | 44 | EEEL BEHAE T Gy
bl 0x00 0xFE 0X07 0x2B X1 X7 checkSum

YEAR_LSB. YEAR_MSB.

&3E 1 X1~XT7 R K & SECOND. MINUTES. HOUR. DAY. MONTH,

B4 Pt B BUE 8 B

X1 # SECOND 0-59s

X2 4 MINUTES 0-59 44k

X3 /N B HOUR 0-23 /N Bt

X4 H # DAY 0-30 X

X5 F % MONTH 0-11 A

X6 £ o K OF T

— ;EAI%—LS% =5 YEAR FATF4EF 2000
YEAR_MSB

3.4.38.GPIOO0 #r N\ #r i ¥ ## (0x2C)

> AT #4
AT Hap
AT+IO0=XX

- AT a4
AT+IO0=?
U

00BN\ E, "XXBUE" AR IR D 0, "XX"BUEE E A 07
- “FF RFWER UM, 0 FFRR T AHEK, Gk, A

ABEORF B KET, A 1 KT

> IC#4
- GPIOO 5N IE/IIC 5 44 (1 %)
RIG( | WIEOBO | /5 | B4 | %68 | 55 | 881 | 5% | #L
START 0x2A 0 0 0x2c 0 X 0 STO

P
- GPIOO R fF/1IC H A4 (1 FH)
RIH | WIETBO | #/5 | % | 568 | 5 | #E | REE | HIECBDY
START 0x2A 0 0 0x2c 0 STO | START 0x2A

P
ElE
E
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1Y EETHEE 4.0 25 BLE itk

M| EHEEL | MAE | FLE
0 X 1 | STO

> SPI 154

- GPIO0 5 N#1E /SPI H&4 (1 F4)
A | OFE | 0x02 | 0x2C | X | checkSum

- GPIOO B EU# 1 /SPLE@w 4 (1 FF)
5 &L | BEKE | b G
A | OxFE | 0x01 | 0x2C [ 0X2D

B | 0x00 | OxFE 0x02 | 0x2C X checkSum

3.4.39.GPIO1 #r N\ #r i 44 (0x2D)
% M, 3.4.39 /N GPIOO B 3 1E .

3.4.40.GPIO2 #r N\ #r i % 74 (0x2E)
% M, 3.4.39 /N¥ GPIOO B 4% 1k .

3.4.41.GPIO3 #r N #r i % 7 4 (Ox2F)
%, 3.4.39 /N GPIOO B 4 4E .

3.4.42.GPIOO % If] & 7 £ (0x30)

‘TJ\EH}] jl_%[] Oﬁ[ﬁjﬁm\iﬁﬁ, "XX”EX/TE";"E&%THEX t Oﬁm’fﬁ "XX”
BAESEEA 07 - “FF” RpEMO e, HF FFRF T35 8, §—
B R — AN 12 7 B, AR BUEO R R B DN, MR 1T SRR AR
S F A o
> AT 34
AT 5 é 4

AT+DIR0=XX
AT B A

AT+DIRO=>
> IIC #4

- GPIOO J7 1 % 5 8 %Aﬁﬁﬂlﬁ 4 (0 FF
| m#tt | B4 |

l\L

)
WiE 1 | B | |
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SR {EET#E 4.0 F5 BLE #8it0
START 0x2A 0 0 0x30 0 X 0 STO
P
- GPIOO 7 1 % 7 B 3 BURfE/1IC 44 (1 F%)
BRI | WIETBIO | /5 | B4 | HEE | BA | BL | REBR | HUCBO | #/5
START 0x2A 0 0 0x30 0 STO | START 0x2A 1
P
g k&
BA | SBEL | B | B
0 X 1 STO
P
> SPI#4
- GPIOO 77 1 5 BB N4 /SPL B &4 (1 5%)
B adEk | HEKE | 44 | BB | BB
A 0xFE 0x02 0x30 X checkSum

- GPIOO 7 1 5 BETRIE / SPLESHS (1 %)

5| Bk
A | OxFE

BEKE
0x01

R
0X31

0x30

HEX | HERE | 2

B 1

R

| =i
B | 0x00

0xFE 0x02 0x30

checkSum

3.4.43.GPIO1 ¥ 1 #7475 (0x31)
% W, 3.4.43 /NS GPIOO B 81k .

3.4.44.GPIO2 ¥ | F 4 % (0x32)
% W, 3.4.43 /NS GPIOO B 81k .

3.4.45.GPIO3 ¥ 1) ¥ f7 48 (0x33)
% W, 3.4.43 /N GPIOO 8 # 1k

3.4.46.PWMO Lh 3 F 7 % (0x34)

> AT #4

- AT Fap A
AT+PWMO=mmnn

AT Hd A
AT+PWMO=>?

V3.1
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FiERHR {i5T0#5 4.0 &% BLE f&iR

Pt
PWM #3# 0 LI FF i, KE X 16BIT, TR,
> IIC 34
CIIC B4 (2F)
RAAL | MAOB) | /5 | NA | HHES | BA& | BKiEL | MA | K¥E2 | BEL | #LE
START | Ox2A 0 0 0X34 0 L.SB 0 MSB 0 STO
P
CIIC e A (2FF)
RAEAL | WH(TBiY) | /B | MA | HEE | MA | B | BB | MBI | /5
0 0 0X34 0 STO | START |  0x2A 1

START 0x2A

P
k%
B | BREHE | MA | mEE2 | N | FLE
0 LSB 0 MSB 1 | STO
P

BB A 16 L, PWM AR Y 2.048ms-262.142ms, 7]

> SPI #4
- SPL 54 (2 F7)
A | OxFE | 0X03 | Ox34 | ISB | MSB | checkSum

CEEEE /SPLiEaeA (2FH)
B KkiEk | BEKE | 44 B I
A 0OxFE 0x01 0X34 0X35

B 0x00 0xFE 0x03 0X34 LSB MSB checkSum
o BEME A 16 AL, PWM JEH Y 2.048ms-262.142ms, 7 7

3.447PWM1 BhEX F 48 (0x35)
%, 3.4.47 /N3 PWMO By # 1E .

3.448 PWM2 th3X & £ (0x36)
%, 3.4.47 /N PWMO B8 1E o

3.449.PWM3 Lh 3 F 78 (0x37)
%, 3.4.47 /N PWMO B #1E o

V3.1 BT www.tuner168.com
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FiERHY {i5T0#5 4.0 &% BLE f&iR

3.4.50.PWM4 th 3 F % (0x38)
% W, 3.4.47 /N3 PWMO By 1E o

3.4.51.PWM5 th iR & 74 (0x39)
% W, 3.4.47 /N PWMO B9 B 1E o

3.4.52.TX MK (0x3A)
W KB AN RIEA, %E TX B LA, n RETRE: 0-39, 4
W e 1] B 200M, F=200*N+2408M. X RN #BER, AP LT RHE!
> AT #4
- AT 54
AT+TX_TEST=X
> IIC #4
-IIC F&4 (1 %4)

BRI | HAOB) | B/5F | BE | FFE | BE | B | BE | FLE
START |  0x2A 0 0 | 0X3A | 0 X 0 | sTO

> SPI #§4
-SPL 54 (157)

5 BBk | HEKE | 4 | HHEL Gy
A | OxFE 0x02 0x3A X checkSum

3.4.53RX 3% (0x3B)
VA WEIMRAEA, RE RX BB A, n BUEEE: 0-39, H#MIA
8] % 200M, F=200*N+2408M. X R #EH, H P L& X!
> AT #4
- AT Fap A
AT+RX_TEST=X
> IIC 34
CIC Had (1FF)

BRI | HAOB) | B/5F | BE | FFE | BE | B | BE | FLE
START |  0x2A 0 0 | 0X3B | 0 X 0 | stO

V3.1 B2HR www.tuner168.com
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FiERHY {i5T0#5 4.0 &% BLE f&iR

> SPI #4
- SPT a4 (1 %)
A| 0xFE | 0x02 [ 0x3B | X | checkSum

3.4.54. 45 F IR (0x3C)
RIRAHER, AP ETKE!

> AT #4
AT Bérd
AT+END_TEST
Ve EA
S5 E R FE Ao
> IIC #4
-IIC F&4 (1 %)
RAEAL | MBI | /5 | N | TRE | NA | BHE1 | & | FiE
0

START |  0x2A 0 | ox3c | o n 0 | sTO
P
n BUAE R AR 25 R
> SPI $§4

-SPI H&4 (1 %)
5| BBk | HEKE | 94 B I
A | OxFE 0x01 0x3C | checkSum

3.4.55. % A E (0x3D)
PO RIS, REME Y ocdt ], Flae: 282 B V2.82 JRAR,

> AT #4A
AT i
AT+VERION=?

Bln, wTRE, RRMASTH V282
AT+OK
282

> IIC #§4
C RS (25%)

dn

BRI | MIOBiY | B/F | MA | FEE | M | Rk | REME | MBIy
START 0x2A 0 0 | 0X3D | 0 | STO | START | 0x2A

o
—_ |~
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FiER {i5T0#5 4.0 &% BLE f&iR

g%

M| BREHE | M| BEEa | BA | FLE

0 LSB 0 MSB 1 | sTO
P

> SPI 54~

- SPT H a4 (2 F7)
A | OxFE | 0X03 |0x3D | ISB | MSB | checkSum

- SPLiap 4 (25 7)

A | OxFE 0x01 0X3 | checkSum
D
B | 0x00 | OxFE 0x03 0X3 LSB MSB checkSum
D

3.4.56.7% K & HF (0x3E)

3.4.57.SPI & 1 WX 4 (0x3F)
FITMAK SPL #0 £F#EIEW, EEBHEEN Ox3F X R EF.

SPLEAA (1)
N | OxFE 0x01 0x3F 0x3E

B | 0x00 | OxFE 0x02 0x3F | Ox3F 0x02

34.58. B M B E A (0x41)

P YR, BRG] W VCC e EHFRE T4t
1 ) HEX 4 R, 0~0x64 T 5 8 B JE 4~ 5] 4 2.0V~3.0V,

HE: WAHR BTGB EHAMILEITET R, wEERHITEE,
F 3% MCU j7 4% & P fe ] o, 3 oy 52 B o o 4 e o B IE

> AT #4
AT A A
AT+BAT LEVEL=?
Blan, W TRE, FFEEHN 0x64, B 100%.
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SiERHY {IKZ0FE 4.0 %\ BLE 151k
AT+OK
64
> IIC #4
HCEEA (1FH)
RAEAL | MHOBi) | /5 | N& | FHFE | NE | T | R | HATBIY) | 32/F
START 0x2A 0 0 0X41 0 STO | START 0x2A 1
P
4 bk
BA | BHEfEa | N& | 7L
0 X 1 STO
P
> SPI #4
CSPLig A (15%)
5| Bk | HEKE | 94 B I
A | OxFE 0x01 0x41 checkSum
B|OEE | HdEk | BEKE | 4 | =HEEE1 B I
B 0x00 0xFE 0x02 0x41 X checkSum

3.4.59. AHLEER 7 & (0x42)
PO MALZEIR n B BUE 56 B 2 0~499 /N BT,
B, HTREZRRETRFIHAZER, 2K IOS AR REES

B, W RERAELENS T TR E K W i0S ERMMER/NTZET 4 (Slave

Latency <= 4) .

> AT 34

AT 54
AT+SLAVE_LATENCY=X
AT a4
AT+SLAVE_LATENCY=?

> IIC 354

-NIC Fa4 (2FF)

RAGA | MATBi) | /5 | NA | FHEE | NA | H¥EL | mE | HE2 | BE | FLE
START 0x2A 0 0X42 0 LSB 0 MSB 0 STO

P

CIIC Ba A (2 %)

AL | HHOBi) | /5 | N& | FHEE | NA | FiE | BEM | HHGBI) | /5
START 0x2A 0 0 0X42 0 STO | START 0x2A 1
V3.1 BI5H www.tuner168.com
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FiER {i5T0#5 4.0 &% BLE f&iR

| | [ e | [ ]
g%
N | BB | BE | BEE2 | BE | B
0 LSB 0 MSB 1 STO

P
E: AALER LSB. MSB & BUE % B & 0x0000~0x01f4 A~ AL, 7245 & I K
8 fL AT
> SPI 154
- SPL 54 (257)

A | OxFE 0X03 | 0x42 | LSB | MSB | checkSum

- SPL 4 (2F7)
A | OxFE | 0x01 | 0X42 |  0X43

B | 0x00 | OXFE 0x03 | 0X42 | 1SB MSB | checkSum
7 MALIER LSB. MSB B HUAEE E & 0x0000~0x01f4 MHEAL, 123k & B 1K
8 AL AT o

34.60. % Mt FHE (0x43)

YLUH . AR R n B9 BUE S B & 0~1000 NEAL, HANEAL 10ms. A
MAERNG, F5LEZEEMH R TH. 2R IOS e, EEEBNTET
6 &, Bl s H/NT % T 600.
> AT $#4A
AT B4

AT+CONN_TIMEOUT=X

Pltw, FTEREAEBEHEREN 28, X u5HK 200, UiH4AH
AT+CONN_TIMEOUT=200
AT B A

AT+CONN_TIMEOUT=?
> IIC #4
CIIC a4 (2FF)

I | MAOBY) | B/F | NA | FHES | NA | KEL | BE | BE2 | BE | FLE

START 0x2A 0 0 0X43 0 LSB 0 MSB 0 STO

CIC FEa4 (2FF)

V3.1 B76 ] www.tuner168.com
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R | WitOBio | #/5 | BE | 558 | BA | L | £WE | WECEY | #/5
START 0x2A 0 0 0X43 0 STO | START 0x2A 1
P

g%
Kk | BEEI| BE | REE2 | BE | L
0 LSB 0 MSB 1 STO

P

VLA % B AR LSB. MSB 8y BUE G 52 0x0000~0x03e8 AN AL, &/
HAL 10ms 2 1% B K 8 LA -

> SPI {4
-SPLE &4 (257)

5
A

KA

A 1

LS

O0xFE

0X03

0x43

LSB

MSB

checkSum

Bla, FREEHZBHEEN 2D,

MSB=0X00.

- SPLi4p 2 (25 7)

%t R % % h 200,01 LSB=0XCS,

5| BBk | HEKE | 94 B I

A | OxFE 0x01 0X43 | checkSum

B BB | BBk | BEKE | o4 | BB | EHE2 B I
bilg 0x00 0xFE 0x03 0X43 LSB MSB checkSum

VE: A AT AR LSB. MSB By BUE S B & 0x0000~0x03e8 N HAL, FAN %
£ 10ms 7£3% B K 8 (L £ 7 o

34.61.%84 B 5 F 774 (0x44)
Mo A F K — R AR B, AR AR LK
YW UX A 1THERTFEZHEE, X0 WxH. BXFLE, Bl

XA

> AT #4

AT Hap
AT+PSD_EN=X

- AT B4
AT+PSD_EN=?

> IIC 354

-IIC F&4 (1 %)

RAGAL | MATBiY | /5 | NEA | FEE | NA | BHEL | B& | FiE

START 0x2A 0 0 0X44 0 X 0 STO
P

V3.1 BT R www.tuner168.com
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- IC FEap4 (1 F7)

RIEA | WHOTBi) | B/F | NE | FHE | BA | FiE | RHM | BA0BY | #/5
START | 0x2A 0 0 | 0X44 | 0 | STO |START | Ox2A 1
P

g%
M| EHEL| NE | FLE

0 X 1 | sTO

P

> SPI #4
- SPT H a4 (1 F77)
5 &K | BEKE |t | B R 5
A | OxFE | 0x02 | Ox44 | X | checkSum
- SPL#E#p 4 (157)
5 &L | BEKE | b R 5
A | OxFE | 0x01 | Oxd4 |  0x45
B OZRE | BEX | KERE | | EEE BRI
B | 0x00 | OXFE |  0x02 Ox44 X checkSum

34625 H EHERFHFH (0x45)
WH: RARTEEE, ER-—EHEAARSHERFER. FHEHFERX
W BUME S BT 0~20, AL 1s, B[R SE B & 0~20s.

> AT 34

AT Bhr A

AT+PARA_TIMEOUT=X

Blin, FERXRESHREHRLEREE A 28, dESHHK 2, N4

AT+PARA_TIMEOUT=2

54 4

AT B A

AT+PARA_TIMEOUT=?
> IIC #4
CIIC a4 (1 FF)
RAELL | WHE(TBiY) | BE/F | N& | FhEA | MA | i | NE | FiE
START 0x2A 0 0 0X45 0 X 0 STO

P

CIIC FEap A (1 FF)
RAAAL | HHOBi) | /5 | MA | FEA | MA | Fib | A | HHTBI) | /5
START 0x2A 0 0 0X45 0 STO | START 0x2A 1
V3.1 B8R www.tuner168.com
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[ ] N R N B |
Z L%

BE | BEEEL | NEF | FIE

0 X 1 STO
P

> SPI#A

- SPLH i (15%)

N | OxFE 0x02 0x45 X checkSum

- SPLEAA (1)

N | OxFE 0x01 0x45 0X44

| 0x00 0xFE 0x02 0x45 X checkSum

3.4.63.PWM 49k B F 4% (0x46)
i, B

PWM JE ##% &, X #y Obit-1bit, 4bit £ &, 2-3bit f z PWMO. PWM1. PWM2. PWM5
Bk B o 5-7bit it K PWM3. PWM4 th 441X & .

XWEREFSBT X
PWMO. PWMI1. PWM2, PWM5
3Bit 2Bit ot

0 0 Tick frequency/1

0 1 Tick frequency/8

1 0 Tick frequency/32

1 1 Tick frequency/128

PWM3. PWM4
7Bit 6Bit 5Bit i

0 0 0 Tick frequency/1
0 0 1 Tick frequency/2
0 1 0 Tick frequency/4
0 1 1 Tick frequency/8
1 0 0 Tick frequency/16
1 0 1 Tick frequency/32
1 1 0 Tick frequency/64
1 1 1 Tick frequency/128

V3.1 L RER www.tuner168.com
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> AT #4

AT B4

AT+PWM_CLK_DIV=X
AT i
AT+PWM_CLK_DIV=?

> IIC #54-
-NC H5a4 (1F%)
I | WIOBiY) | B/F | NE | FHEE | K& | KE1 | N& | FLE
START 0x2A 0 0 0X46 0 X 0 STO
P
IC a4 (1 F%)
RIGAL | HAE(TBi) | B/F | NA | FHEA | NE | B | REA | BH0B) | /5
START 0x2A 0 0 0X46 0 STO | START 0x2A 1
P
4 bk
R | BEEL | NE | FLE
0 X 1 STO
P

7 : X B9 Obit-1bit,4bit Fk &, 2-3bit &f 2 PWMO. PWM1., PWM2. PWMS5 #y

-SPL 54 (157)

5| BBk | HEKE | 4 | HHEL Gy

A | OxFE 0x02 0x46 X checkSum

- SPI B4 (1 F37)

5| BBk | HEKE | 94 B I

A | OxFE 0x01 0x46 0X47

B o= | HEL | BEKE | o4 | EHE Gy
B 0x00 0xFE 0x02 0x46 X checkSum

34.64. BHEE T ) WA RFKERE (0x47)
ML EA R Seshib R ES, BOATFE. WH: RESBEHE, &

TREFEL 22T,

&k

RN RAZEE, H)TBRAE 3K Mac i SN BARIRAE S
¥, BET iOS 35 APP RECIR & Mac 3k, FEERE: HBT) BT AR EUE
i, HEEATFERY Mac Hilt (THER) ; FHERHRENZET 2+
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WRF, B LWE, T EARERERERIL (B8 Mac i) -

> AT #4
- AT B4
AT+ADV_MFR_SPC=XXXXX
Blhn, EBEEFARRE N “TTC168” 3tk 16 # 4] % 0x545443313638.
%3¢ . AT+ADV_MFR_SPC=545443313638
EE: AT+OK

“ AT a4

AT+ADV_MFR_SPC=?

flanR B . AT+OK 545443313638, M| 7 BARR 45 4 0x545443313638,
B “TTC168” .

> TIC #4

-IC F&4 (o F7)

RAGfr | MALCBO | #/5 | A | 5FE | BA | 31 | BE | .. | #dEn | 54 | BL

START 0x2A 0 0 0X47 0 X1 0 ... Xn 0 STO
P

NCEGA (0 FH)
RIEAL | WHOTBi) | B/F | NA | FHE | BA | FE | REM | HAOBY | #/5F

START |  0x2A 0 0 | 0x47 | 0 | STO |START | O0x2A 1
P

g kx

M| EEEL | BA | .. | B¥EEa | BE | FLE

0 X1 0o | .. Xn 1 | sTO
P

A UEaYE R X EE 2 7.

> SPI #4
- SPL 544 (n F747)
A | OxFE ntl | 0x47 | X1 .. | Xn | checkSum

CSPLE &4 (0 FH)

A | OxFE 0x01 0x47 0X46
B | 0x00 0xFE n+1 0x47 X1 .. Xn checkSum
ﬁ
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34.65.8 W BSK L E (0x48)

Ve EA

BOERE. XSHEEWT R

Bit CLPLBA (g @B 0 P1_3)
OBit FREFEMET: EE 4 0B 2.84KHZ, % E K 1 B 5.68KHZ.
1Bit AGFBAHG Y RERHORXH, —HSY, REN1HFR, G-,
)E’:E]%qo
2Bit RLEHESE: RENORXAESE, REN 1 HFBEGE,
3Bit-7Bit | "Wy FHX E: HAEA 100ms, REFE TG AL H A .
> AT #4
AT Hap

AT+SPK_PARA=X
AT A4

AT+SPK_PARA=?

> IIC #4
-IIC F&4 (1 %9)
mapte | kOB | /5 | ma | Fes | ma | waE | mE | g
START 0x2A 0 0 0X48 0 X 0 STO
P
- IC FEap4 (1 5F7)
mapte | kOB | /5 | A | 568 | 8% | B | mee | o | 3/5
START 0x2A 0 0 0X48 0 STO | START 0x2A 1
P
g bk
B | waE | mg |
0 X 1 STO
P
> SPI4
- SPI a4 (1 %)
sk | mEKE | 64 | B | KB
A | O0xFE 0x02 0x48 X checkSum
- SPT a4 (1 F47)
lumsk | wEkE | o4 | kB
A 0xFE 0x01 0x48 checkSum
| = | sEx | #mkr | 44 | wawr1| kB |

V3.1
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| 5| 0x00 | oxFE |

0x02

o8 | X

| checkSum |

3.4.66. 328 1 & A WA IR K (0x49)

ENACHER. ENHWEERE, TRARBREH R FE M E L) F
TR EE, REBEREKEN 2245,

> AT 34
AT By A

AT+MFRO=?
> TIC #4
IC Fa A (0 FH)
BRI | WAE(TB) | B/F | N& | FHE | HA | FiE | B | MBI | B/F
START 0x2A 0 0 0X49 0 STO | START 0x2A 1

P

Srx
M| EHE | NE BEHE | B | FLE

0 X1 Xn 1 STO

P

> SPI #4
- SPL &4 (n F747)
5 gk | amka | w4 | kB
A | OxFE 0x01 0x49 0X48
B 0x00 OxFE n+1 0x49 X1 Xn checkSum

34.67.H 2 5 M) BARRHHE (0x4A)

S0 3466 N 15 AL RTARR B By R 1

3.4.68.3£ 8 3 & AL B IR K (0x4B)

MR 3.4.66 NAT 15 AT BIAR IR SAE B R 1R

3.4.69. 3£ 4 & A BAR IR K (0x4C)

MR 3.4.66 NAT 15 AT BIAR IR SAE B R 1R
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34.70.5 B 5 F AL BARRHAE (0x4D)
2 B8 3.4.66 /AT 1 5 AL BT AR IR BHE B R 1E

34TLEH 6 5 M BATR#4E (0x4E)
S0 3466 N 15 AL RTARIR B By R 1

BAT2HE T 5 IA” BATR 4 (0x4F)
S0 3466 N 15 AT RTARIR B By R 1

34T3HET 8§ AH)” BAR R HAE (0x50)
508 3466 N 15 AL RTARIR B By R 1

3.4.74RSSI0-RSSI7 2B (0X51-0X58)

EFXEMNACER. Ah)E, ERAHET L HEEH—MAALE RSST, 15
~8 5 JAM RSSIO~RSSI7 5. £ %5 B 0~7, WALkl RSST A 4P a5 4% R o

> AT #4
~ AT a4
AT+RSSIO=?
AT+RSSI7=?
B4, PLTIRE, %R (0XEO-256) = -32, Ef-32dBm.
AT+OK
EO

> IIC 34
CIC #Ea4 A FF)

A | MIOBY | B/F | MAE | AFE | WA | FiE | BBE | HHTBi
START 0x2A 0 0 | 0X51-0X58 | 0 | STO |START | 0x2A

i
ns | BEE1L | B | BL
0 RSSIO-RSSI7 1 STO

P
> SPI #4
- SPI &4 (1 F+)
5| HEL | BEKE A "5
A 0xFE 0x01 0X51-0X58 checkSum
V3.1 £ 84T www.tuner168.com
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EARECEE S 2R .S kY AR BHAE 1 B
B | 0x00 | OxFE 0x02 0X51-0X58 | RSSIO-RSSI | checkSum
7

4, IR E 0Xe0, F 7(0XEO-256) =-32, Bi-32dBm.

3.4.75. MAC Hi3k F R&EE (0X59)

INTREZEANEEHMN, FTEHEHE. REWT (EHEETMAMN
WA T AME, AT Bk A, Bi% kAL Mac #3E % 0xB09122C24C0OB) :
(1) EHAwet, BshEH, FHAHE ERANLE;
(2) |WENKZEIES, FEHE W ERMI: ATHCON_MAC=B09122C24C0B

(3) EAHLYkF] ATHCON=SUCCESS # 7% RI; BIXZEZWHF, £H2 8
AL EAFMANEE, EHRAEHE, VN B L REE. &F: W EN
T heE B b Mac Mok iy 3% %

(4) WwFEHEET RS, FEFERIEEH Mac #iht
AT+CON_MAC=000000000000 ; FH M FRFHE (1) FFib, EHIE L EAFEL
# Mac Hb 4k o

> AT 34
AT B4
AT+CON_MAC=MACOMACIMAC2MAC3MACAMAC5
B4, FH# 7| KT H BEAAE A, Mac #Hidky 0xB09122C24C0B, M| 4§ & Mac
Hhk 36 A4 AT+CON_MAC=B09122C24C0B
AT a4
AT+CON_MAC=?

> IIC 4
-1IC F &4 (6 F47)

BRI | HAr(Bi) | B/F | NA | FEE | MF | BEL | NE || BEa | B (s
START |  0x2A 0 0 | 0X59 | 0 | MAC5| 0 |..| MACO STO
P

1IC B4 (6 F7)

REO | MIOBi) | B/F | MA | FHEE | BE | Rk | BEA | MITBY | 8/F

START 0x2A 0 0 0X59 0 STO | START 0x2A 1
P
4 bk
MA | EHEL | NE EHYEL | NE | I
0 MAC5 0 MACO 1 STO
P
V3.1 B8 T www.tuner168.com
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> SPI 154
- SPLE &4 (6 F7)

=
N

KA

A 1

A 6

0xFE

0x07

0X59

MAC5

MACO

checkSum

1835 W, B A5 AL Mac Hiik % 0x44A6E51EOFODOA, U 45 & Mac B,
MAC5~MACO 4 5%k 3 0x44,0xA6,0xE5,0x1E,0x0F,0x0D,0x0A.

- SPL %4p 2 (6 F777)

A | O0xFE 0x01 0X59 | checkSum
B | 0x00 0xFE 0x07 0x59 MAC5 MACO checkSum
ﬁ
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4. 75 F il (APP #10)
iOS/Android APP JF & ¥ f# f # & #& f#t 8 sdk , ¥ & W A8 X % #
«AndroidBLE_API # A % 81» & «iOS BLE_API 1# 48> u T A4 ;ﬁ%%‘c
Hy T BE A 4

41.BLE # 4 UUID ¥
UUID % A UUID & UUID & K E(FH) &E
DI 0X1000 \ \ \
0X1001 READ/WRITE 20 APP % 3
0X1002 READ/NOTIFY 20 APP 31k
REG_WRI
0X1003 WRITE 20
TE
REG_REA
0x1004 READ 20
D
0x1005 READ/WRITE 20 REG

iR ) £ UUID 1003, 1004 1005 HETUBK R X BT HFE
B4, 128 bit UUID #3840 T :
»  Service: 00001000-0000-1000-8000-00805f9b34£h

» UUID1 : 00001001-0000-1000-8000-00805f9b34fb

» UUID2 : 00001002-0000-1000-8000-00805f9b34fb

» UUID3 : 00001003-0000-1000-8000-00805f9b34fb

» UUID4 : 00001004-0000-1000-8000-00805f9b34fb

» UUID5 : 00001005-0000-1000-8000-00805£9b34fb
4.2.APP 5 E WL

LB A S FF APP 454, BAKRSN 31 T iEAEE R
LT EAE . 10240 2 500 A(0x07)
(D1 REG (UUID1005) B A 0x07;

(REG_READ (UUID1004) #8(, & [E 0x05, &7 474 T M EZE # R
P

INNEe]

2B AE T EEP & B AR 4 FR(0x0B)

(1) REG (UUID1005) B A 0x0B:

(2) REG_WRITE (UUID1003) 5 0x62,0x6¢,0x75,0x65,0x74,0x6f, 0x6f,
0x74,0x68

QW FF#EH, EHEEET L FE K “bluetooth”

V3.1 B8] www.tuner168.com
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5. T 26 F 1t BA
B4 F 4L APP APP (TTC-BLE) BLK PC3## (BleConfig) , L% At
Y150t By AR Ko

5.1.F#L APP (TTC-BLE)
HTEREFPEBRREARR TR F LR, RATRESELAREN
iOS/Android APP #) SDK, 0 H Ek, T 5#H BB &

51.1.F ML APP T %

A R ARG APP HEBE RGN AR L. WRFEZEATF K APP % fF,
A BC 4 R A 4 A R A K F 6 8 SDK. APP f# | 5 B Android4.3 DL b #
SR 7 2, iphone 4s DL _F By JR Ao

10S | 7 7 VLA 31 3 R B9 App Store % “TTC-BLE #ttk” , THRZHMEA .
ZEF P DA ERN A FHE R BLE B8 , TRELRER. T H#
B T
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5123 mEF LK E
RERE, MEOHAE B HEKLT

ErrcBLE @ ow fl ¢ TTC-BLE
p ol FARE ARRE
-101 FF:EE:DD:CC:BB:AA
ez

Il TTC_CC2640_SDK

» AEEBERESETNELE
-54  AOQ:E6:F8:54:17:10
> - TPMS HiEsL
94 AO:EG:F8:4F:CFF3 AEE"EEN RERERBSEINAFTHH
Rk
> TTC_C2640_111

-93 AO:E6:F8:54:07:ED

.1l SimpleBLEPeripheral
-84 24:71:89:0A:E0:05

; SimpleBLEPeripheral
-98 AO0:E6:F8:54:12:9D

bl HAEE

71  45:84:0C:A9:70:5E

TTC
-86  AO:E6:F8:53:F7:FF

RANEE

-87 49:CC:18:CC:0R:CE

xTF MR

SA3 B/ REELAS K
BERH, mTHE:
1.APP 2 [ 4 41 JK B 24 71 T o 15 B o
2.APP £ 3B Y B & $ M5 Ko
BHBHENFERENSH
4APP 2R BZ S EBEAF .

EOSWE Py 10 ADC

v % ® ‘

@ @ ) (umsn ) @
b T obm
b Rciis y
b ; >
b wass

b tuEmR pasnan

bR 160

BEX #fe

V3.1 B8I www.tuner168.com
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5148/ KA FZE K
BAERWA, wTHE:
Ly R ZR T, R Bk A A T B
2.5 7 1 B B B8 R
BN TR B
4.9F )8 / xR W R B o B .
545 B B R B B 1A R 1L
6.2 K% K it X (ASCIL/HEX) o
TR KE B

RX: 0

™ 0 BHiA 0
BN OHYFH
DO T e

QD @
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5.1.5. 8 ALK AT OAD H#A & 5 B
#adEE, PN HARE” Rw, A& BRELET , ERAFAHELFTH
N E, RTRATRA, BERAE, W THE:

= 4 : CC2541 .
TN TTC-BLE g € R 2 HRMIE

41ll BLE#0x44A6E5077632 RX: 0
83 44:A6:E5:07:76:32
il BLE#0x44A6E51A1700

-32_44:A6:E51A:17.00
11| BLE#0xB09122BFBFO1
> MAC: 44:A6:E5:1A:17:00
79 B0:91:22:BF:BF.01

RENGHE BHESE:  2000-01-01 00:01:35

{iT0#E 4.0 &5l BLE =R

CC2541 -
€ exomzg e

#wOSH L UL LY PWM

BRReE: 100%

» ol
-84 24:21:CA:80:AF:BC Setup 05C0012D

.11l CLOUDSHI-O
91 B0:91:22:C0-1B:81
FANE &

p il -
-77 01:A4:8D:6B:1B:E8 T™X: 0 B S

- f
JuTai = v

89 44:AGES T2 FABF
RENgE&E

-76 50:C8:49:A6:E8:42 ASCIIES
Ble_Light ;
“ ¢ _Lig #iz
<92 AL ARFRI5IAFRA

BHEX RAIgE g BEX

[ ez (5] ms(20~4000)

VA REFBAEE, Ad “THWEH , EHERELARE 100%EEE E 3
R, BATHEF. APPR & # NHEH AT, WT:

B4R

A E V3,31
IETEFR
CC2541 V3.3.1351% , 6*65 5%,
HRBH i RIS gl

R ENFALS N <BleConfig # F Yt 9> , £M—EBAY L XFHFAR
5.2.PC 3% #% % (BleConfig)
PC 3 # 1 (BleConfig) | T 1t % 7] 1 T # /TR B Wil th A%,
B AR Fom 8 % 7012 % %384, 7 1EE P #AT R ﬁﬁﬁﬁﬁTMF%%
AL HATEANEE SREE. BERA EEREREFRE. AL E,
ﬁ%ﬁ&TMWﬁ%ﬁ%UI Lok o
ELRfE F R, 55 W «BleConfig 18 JH LAY -
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6.4 41 JA E iE

6.1.HY-254101 V1
6.1.1. FCC 1A iE

TCB

GRANT OF EQUIPMENT
AUTHORIZATION
Cortifi cation
Issued Under the Authority of the
Federal Communications Comimisson
By:

TCB

N R Date of Grant: 01152015

Hoeni gswinke] 1
IFEF5 Blombery,
Germany

Shenzhen Sheng Run Technelogy Co., Ltd
@th fleor,Gate Me 3 of Huagiang Logistics
Building, 3rd Read of Lengzhu,Nanshan Dist.

Shenzhen,
China

fitention: Da-Oing Yang

Gram Notes

NOT TRANSFERAELE

EQUIPMENT AUTHORIZATION Is hereby issued to the named GRANTEE,
and i YALID OMNLY Tor the equipment identified hergan for usa under the
Cormmisson’s Rules and Reguations listed below.

FCCIDENTIFIER:  2ATE-\

i

Equipment Class: Digital Transmission System

Motes: Bluetooth Candle Lamp
" Frequincy Output  Frequency
ECC Rule Parls Bange (MHZ) Waits, - Ioleramce
15¢€ 24020 . 2480.0 0001

Outpul Power ksted is peak conduched

Application Dated: 01152015

Emission

V3.1
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\ 6.1.2. CE AT

Fn

-
PHOERE

TESTLAB

Expertise

Expert Opinicn of the Notified Body on the Conformity Assessment
according to Article 10.5 of R&TTE Directive 1899/5/EC

PHOENIX TESTLAB
EU Identification Number 0700

Forsorpmnar

Expeartise No.
Certificate Holder

Addrass

Product Description
Brand Name / Model Name

Opinion on the Essential Requirements
Arlicle 3.1a) Health and Safety
Article 3,1b); Electromagnetic Compatibility

Article 3.2; Effective Use of the Radio
Spectrum

CE-marking
Marking Example (Class 1)

ﬁl
Ry

Bhatna-B5-0001.04

14-117614

Shenzhen Sheng Run Technalogy Co., Lid
6th flpor, Gate No 3 of Huagiang

Legistics Building, 3rd Road of Longzhu,
Manshan District. Shanzhen, China
BluaTooth 4.0 BLE Madule
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Mo remarks

No remarks

Mo remarks

C€ 0700

This carlificat is Bswad in scoordance with the Direttie 198%SEC of th Evropaan Pariarment and fhe Council on radio

ent and

Blomberg, 14 January 2015
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Fax +A 0)5235-2500-20
roifedbocyfiphoantx-lestiab de

i& anly walid in conjunction with the following annax (2 pages).
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6.1.3. BQB JAiE

Q D L Bluetooth® Qualified Design Listing

The Bluetooth SIG Hereby Recognizes

Shenzhen Sheng Run Technology Co., Ltd
Member Company

BlueTooth 4.0 BLE Module
Qualified Design Name

Declaration 1D: 0025490
Qualified Design ID: 64818
Specification Name: 4.0

Product Type: End Product
Model Mumber: WMD410A01SREAD

Listing Date: 12 January 2015 Assessment Date: 11 January 2015
Hardware Version Number: HY-254101 Software Version Number: HY_TEST_PROFLIE_W1.
0.hex

This certificate acknowledges the Bivetooth® Specifications declared by the member were achieved in accordance with
the Biuetooth Qualification Process as specified within the Bluefeoth Specifications and as required within the current PRD

€3 Bluetooth

SPECIAL INTEREST GROUR

V3.1 £ 94| www.tuner168.com
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6.1.4. ROHS AL

Test Report

Report No.: AGC2015020900416 Diate: Fab.13, 2015 Pagelof 9

Apphcant: Shenzhen Sheng Fun Technology Co., Lid

Address: Gth floor, Gate Mo 3 of Huaquans Logistics Bulding, 3rd Foad of Longzin, Nanshan Dhatrict,
Shenrhen PRC

Teshng Conpany:  Aftestation of (lobal Conpliance (shenzhen)Co. Ltd
Teshng Address: Tt 2, Meahua Foad 171, Shangmeilin Street, Fuhan Dhstct, Sherzhen Crty, China
Report on the submitted sample(s) said to be:

Sample Name: Bluetooth 4.0 BLE Module
Sample Model: HY-254101V1

Brand Name: Tumercom

Mamifacturer: Shenchen Sheng Run Technology Co., Ltd

Address: 6th Boor, Gate Mo 3 of Huagiang Logistics Building. 3rd Road of Longzhu, Manshan
Sample Received Date:  Feh.09, 2015

Testing Period: Feh.09, 2015 to Feb 13, 2015

Test Method: Please refer to following page(z).

Test Result: Please refer to following page(s).

Test Requested: Conclusion

As specified by client, to determine the Pb, Cd, Hz, (™", PEBs, PEDE: content in

the submitted sammle in accordance with EU RaHS Directive 2011/65/EU and its Pass

amendment directrves on XRF and Chenueal Method.

Checked by

Free Wang

Tha 'B!Ulll_,lh'lF.ﬁD!F'hil st mpor reder only 1o the sample(s) teated uniess otherenss stnled and the sample(s) am retsmed for 30 cays onfy. The docament is
PR by SCET This docuitancannol Be reproduce aosepl in fUE with cur pros weifen perriesion. The documesl (B nmitabbe on reguesal and the bilel rlomation
Tor it% valikalion can B assaBaaDie and conlemed Al T W, AgC-Cem con

£ AGC & N©14C

n.n.eala:umr.or Global cw|me | Tai: (pe-rasy dwoa1ass Fie: |86-755] d6008404 Hepwerssgr-cen. oo E-mai; sy iings-canom
3§ | Add:2F., No.2 Buikding. Husteng No.T Technical Industial Park, Saawsal. Xixiang. Baoan Distick Shenzhan
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6.2.HY-254104 V7

VE: HY-254104 V7 4 HY254104 V4 89 F+ B IR

6.2.1. FCC Ak

GRANT OF EQUIPMENT
AUTHORIZATION

Certification

Izsued Under the Autherity of the
Federal Communications Commission

By:

TCB

Eurofing Product Service GmbH
Storkower Strasse 3¢

D15526 Relehenwalde,
Germany
Shenzhan Sheng Run Technology Co., Lid
Gth floor,Gate No 3 of Huagiang Logistics
Building,3rd Road of Longzhu,Nanshan Dist.
Shenzhan,
China
Attention: Da-Qing Yang
HOT TRANSFERABLE

TCB

Date of Grant: 03/30/2015
Application Dated: 03/20/2015

EQUIPMENT AUTHORIZATION is heraby issusd 1o the named GRANTEE, and is VALID ONLY for the aquipdmen

identified hereon fof use under the Commassion's Rules and Regulations listed bekow,

FCC IDENTIFIER:  2ADXEWMD410UD4SR6A0
Mamao of Grantee: Shenzhen Sheng Run Technology Co., Lid

Equipment Clasa: Part 15 Low Power Communication Device Transmitter

Motos: BlueTooth Multi Color Lamp
Frequency Output Frequency Emission
Grant Notes ECC Rule Pans Bange (MHZ) Wans Tolerance
15€C 2402.0 - 2480.0
F
V3.1 ®o6n www.tuner168.com
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6.2.2. CE FAIE

A

-
PHOEMG

TESTLAB

Expertise

Expert Opinion of the Notified Body on the Conformity Assessment
accerding to Article 10.5 of R&TTE Directive 199%/5/EC

PHOENIX TESTLAB
EU Identification Mumber 0700

g | "
Fleccgnised by |
D S 5

Expertise No, 15-111373

Certificate Holder Shenzhen Sheng Run Technology Co., Ltd
Gth floor, Gate No 3 of Huagiang Logistics

Address Building, 3rd Road of Longzhu, Manshan
Dist. Shenzhen, PRC

Product Description Bluetooth 4.0 BLE Module

Brand Name / Model Name Tunercom { WMD410UD45RGA0

Opinion on the Essential Requiremaents

Articke 3.1a): Health and Safety No remarks

Article 3.1b): Electromagnetic Compalibility No remarks

Article 3.2; Effective Use of the Radio

SR No remarks
CE-marking
Marking Example (Class 1) C€ 0700

Trig cortficat & issued in CCOFEEnce with the Directive 190005EC of the European Pamamont and tha Council on radia
equipment and helecommunications bemminal aquipmant and e mutual recognition of their conformity dated 97 Manch 1899 and
i oafily il i conjunction wilh th blliwing ancsx {2 pages).

Blombeerg, 05 June 2015 é;* \ (ﬁ ) m

Piaca, Data of [s5us

PHOEMIX TESTLAS GmbH
Phong  +A3015235-5500-24 Fibnigawinkel 10
Fax A 05 I35-E00-20 D-32825 Blomberg, Gamany
notfiedbodyil phonnic-lestiab.de v, proandx-DesTieh. de

V3.1 BT R www.tuner168.com
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6.2.3. BQB JAiE

QD L Bluetooth® Qualified Design Listing

The Bluetooth SIG Hereby Recognizes

Shenzhen Sheng Run Technology Co., Ltd
Member Company

Bluetoath 4.0 BLE Module

Qualified Design Name

Declaration |1D: DO26628

Qualified Design ID: 68729

Specification Name: 4.0

Product Type: End Product

Model Mumber: \WMD410U04SREAD

Listing Date: 11 June 2015 Assessment Date: 11 June 2015
Hardware Version Number: HY-254104 V7 Software Varsion Number: TI_tesi.hex

This certificate acknowledges the Bluetooth® Specifications declared by the member were achieved in accordance with
the Bluatooth Qualification Process as specified within the Bluetooth Specifications and as required within the current PRD

€3 Bluetooth

SPECIAL INTEREST GROUR

V3.1 £ 98| www.tuner168.com
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6.3.HY-254104 V8
6.3.1. BQB JAiE

QD L Bluetooth® Qualified Design Listing

The Bluetooth SIG Hereby Recognizes

Shenzhen Sheng Run Technology Co., Ltd
Member Company

Bluetooth 4.0 BLE Module

Qualified Design Name

Declaration |D: D026628

Qualified Design ID: 68729

Specification Name: 4.0

Product Type: End Product

Model Number: WMD410UO4SREA0

Listing Date: 11 June 2015 Assessment Date: 11 June 2015
Hardware Version Number: HY-254104 V7 Software Version Number: TI_test.hex

This certificate acknowledges the Biuetooth™ Specifications declared by the member were achieved in accordance with
the Bluetooth Qualification Process as specified within the Bluefooth Specifications and as required within the current PRD

€3 Bluetooth

SPECIAL INTEREST GROUP
€3 Bluetooth
Project Details
Project Name Bluetooth 4.0 BLE Module
Referenced Qualified
Design(s)
Listing Date 2015-06-11
Declaration ID D026628
Product Listil
stirg(s) Name  Website Category  PublishDate  ModelNumber  Description
www.tuner168.com Unique 6/11/2015 VWWVD410U04SRE6A0  Bluetooth BLE4.0 data transceiver Module for
Products 12:00:00 AM Ultual Low energy device
HY-254103 Handheld ~ 4/9/2018 HY-254103 V8C Bluetooth 4.0 BLE Module
\BC 12:00:00 AM
HY-254104 Handheld ~ 4/9/2018 HY-254104 VBA Bluetooth 4.0 BLE Module
VBA 12:00:00 AM

Member Company Shenzhen Sheng Run Technology Co., Ltd

Declaring Member .

C ct/ Name Daging Yang

Listing Contact Person  Address Bth Floor, Gate no. 3 of Huagiang Logistics Building, 3rd Road of Longzhu, Nanshan District. Shenzhen, PRC
City shenzhen
State guangdong

Country China
Postal Code 518000

V3.1 B9R www.tuner168.com
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7. X AT R

B 7]

JRAS BT W &
(B B B
2014-1-1 -
V1.0 F AL R A
(SW:V1.0)
2014-4-1 X . ) ) X N
V1.2 Bk “IIC HFasd” o, WA “FEE/MF 1545
(SW:V1.0)
2014-4-2 ‘ ‘ \
V1.3 Bk IC MM HEFH. ZEEMN. G\ BEER B kg KT
(SW:V1.0)
Vi 2014-4-11 | LIC BRI A “WAEE” 4, SPLAIRIE A “RAEE" Ho,
' (SW:V1.0) | UART #if 3 H “mAEAE" o
Vis 2014-4-16 | B LIC @A “F#HE o4, kL4 “EL647 , B%
' (SW:V1.0) |7 #A&LKEE” &4, £ “FH20" HwH “F¥H21" .
L (4) BlMheext ik E¥ 8 m N LH CFEH,
2.9 (5) #ARBO, 10 % F AL ZF ot 5 a3 X
FH
S 3. BERIIC ¥4 “(18) B RAEE” &=, MKERN IC EX
V1.6 ®W§@) WAL, B NC , TIC WA, #EH 1IC EMkE
o 4. ¥ IIC“—. % 17 £ 4% "CHANNEL_RATES HEX ¥ 1 “0X0B”
%A “0X0D”
5 B IIC'(18)ik B K& #E"Ho “FH 1"MEHKMEH “0x0b” %
Vel “0x0d” .
2014-4-22 | BEMAEM B, mNEHEE, BR6k2Aa8E: ‘=, T
(SW:v1.0) | R FEE” « DK IC/SPI/UART 2 E ¥ 4o F B2
2014-4-25 . p . . .
Nk Wi ERAKERA E
(SW:V1.0)

2014-4-28 | BH UC BB, RE—FF “FRE™ FA"FILA", 3
(SW:V1.0) | SEL1-SELO & 2= 38,
B 1 a2 23
(1) "AT+NAME=xxxx "4 #Hi&Z&E &
o4 (2) "AT+BAUD=n " W4&ELE 4
V1.8 (SWVL0) (3) "AT+PSWD=123456 "% & 44
(4) "AT+DEVID=? "# B A MAC H bt 64
(5) "AT+TX=n " KHHXEEHAH
(6) "AT+RX=n " BEHmHY & a4
014623 (1) FIER AL, b\ b A8 X309
V1.9 (SW:VL3) (2) IIC ¥4 UART 3§ fmer4 17-50, I EL3 fnAd 5 &y &4 31 9
(3) B2k UART A WAL, ERBIEURA 20N XFH

/_;7\
/_:,\

V3.1 % 100 ® www.tuner168.com
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W, s Bk E AR

V2.0

2014-7-4
(SW:V1.4)

(1) 12C K jm, “Hyk 542 5 #ER 120us” B 7 A 90

(2) HjmRSSI, FHfniE, HFAEEBEZERMEHBITT
(3) £ ‘M. WABmEHORY Eah EHmEEHL, UKE
& 7R R

2014-7-8
(SW:V1.5)

(1) BHREXEARE

(2) o 0 # 03 n A A8 7 B R A

(3) euHrmBEEBK, £ “AT_DATA=CMD ~ #4
(4) F_ERAMEEXHLS FHHL “BAREHORA”
WA R B

2014-7-22
(SW:V1.5)

12C #4-4 m “TIC M A X7 AR & E
HY-2541XA/HY-2541XF PWM 3% [0 3%, 8 3 Ao 5 & 3%, B
Hr O\ i ) 3w U9 n"ADC 3 H 3"
UART & 0 4 #n “ADC,PWM 44, FUNO,FUN1”

V2.1

2014-8-20
(SW:V1.6)

15 IE 5] Bt i &A% 10 &A%, DIR %4, ADCPWM %A% Xt M
o A B 4 R
2.12c M E e #4, dE KB 100ms B A 200ms.

V2.1

2014-9-1
(SW:V1.7)

1. IIC #4155 lEB K

2. BMERELFHFEE 0x00” BKR 0x017 , FHAFE W

BARFH o

B R L Easd, mEh WL RFE .

WEREREATE WL RFE .

WE B ATEN WA RFH o

RSSI R BURE #1i% B &4, 4 5 B Ko

M E KRB a4, HERRBK.

MAL 2 MAC FR B @4 5 R T RSSL B @4, 5 E.

ADC i & FH £G4, FREAMLHARK 0o

10, KHAAHEFHFHEGANREME K HEX ¥, 5 B ALHE K 0o

11. GPIO B #{E#4, NAGLK K 0o

12. ¥ZRFREEGS, FRIENEMLK MO,

13 B ETFEERNS, BRAMK KO, R EMEK K HEX # R

4. JEEBTHFHEFL, BREMEMKO.

15 HER\IHFHEGL, FREMEMKO.

16. kMAERBETHFHESS, FHEMEKO, % EMEK K HEX
R

17. /R FHEENS, BRALK KO, K EMEA KR HEX #
Ko

18. BT FHEGS, FMNEMERK O, % FEMEK K HEX £ X,

Y »®» H o wok W

V3.1

&
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19. PWM i & a4, 5 MAMH K 0.
20. TX, RX, END X4, 5 R ALK A& 0o
SPI 4 X 3 fm 4 4

21. 34w RSSI 3K BURE #1% & 454

22. B hml F Y AT AR A

23 WmRAFHER S

24. WmRAFHERLES

25. #jm ADC B B % 7 8 46 4

26. ¥ /m ADC #0455 7 #4654

27. ¥hndE G AT B 5 FHEEA
28. WMmEGARELBEKETFERS
29. WAk GRFEL BERETFEEHS
30. MmEHHEFFENLS

31. WOl R T FEEA

32. ¥ R FFAEEA

33, Mk g I F B4

34. Bt R E T EEA

35. BjmHE/ KA HAENA

36. Wink BT FHEHA

37. B jm oL Bt A4 F A B4 A

38. #hm GPIOO #y N\ il % 7 # 46 4
39. #in GPIO1 My N il & F # 46 4
40. ¥ /m GPIO2 y N i & 77 B2 454
41. ¥ /m GPIO3 My N i & 7 B 454
42. 38 fm GPIOO 77 1] & 7 #5454

43. ¥ /m GPIO1 J7 1] % 7 #8454

44. 38 fm GPIO2 77 1] & 7 #5454

45. 3% fm GPIO3 77 1] % 7 #5454

46. ¥ PWMO Lk & 7 B 454

47. i PWMI Wi & 7 454

48. M PWM2 LB & 7 B 454

49. Hm PWM3 LB & 7 B 454

50. 3 jm PWM4 th 82 4 7 28 45 4

51. 3 m PWMS5 L8 4 7 28 45 4

52. 3 A TX MR 45 4

53. #ffim RX 3K 384

54. B w4 R R4

55. Mkt IRA 454

V3.1 %102 R www.tuner168.com
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56. Bl B KR
1. 37w APP £ 36 B
2. WEF R BEAEM
3. 5P UUID 4FH1E.
4. UART A% A 78 A i3 B0 52 B B 4 38 4, W8 A i3 B B2 o o, B B9 (B, 132
B RSSI 354,
L4113 5. I MR A MIRAEA, BRI EHE EHA
(SWVLE) 6. SPI # X A4 MR 384, W An B 3t & 384
7. BLE # 3 UUID #1F . ¥ o
8+ SPI. IIC. UART. UUID 441k, Him AHIER . # o5
LR
9. UART £ Sk S E W4
10, ERAEARTHE
11 IIC. SPI. UART S0 #k, ¥ tnfe )k =& 8 o0 Bk & 454,
2015-1-16 1. BRIk ESER R E, REMEE 10-3200 % 4 16-3200, [
V221 (sw:v2.0) | 893 B @ 10ms-4000ms 2 & 20ms-4000ms.
o521 1. Ve PWM % E B #.6% PWM3, PWM4, % B8, 4158
(SWV2.D) A%, BRE 8 A A Mo
2. FPHAEYH HY-254124 V6 R~ .
1. TIC. SPI. UART. LM EEMNEEEHFXENR S PWM
F R ERAS. BYERERS. T HEHHFERERES
2. UART N3k 5 k& B AE 64
1500 3. BB B B B354
4. IIC. SPI. UART. EfrAl#1E# PWM3 fr PWM4 & 16 X & 14,
(SW:v2.1)
KA 8B,
5. IIC. SPI. UART. LIl 1Ewy 4 FiXE b 20 M7 5% &
18 %%,
6« INARAAMNE, Fndbihit F
2015-3-19 | 1. #iAm HY-254101/02 3R 357 &, 52 PWM 48 .
(SW:v2.1) | P7TH#EGEHEBK.
. BESHENA, AEFTAZLRREE FRA, HKEF X
WO, W FEE, x®H, FBRR—H#
015827 2. 5 “wakeup” BBy AE AL (bug & wakeup 4 T & 2R %,
(SWV22) AFMEE, & F% 8ma BRRFAE, ERE, FohHF)
B EIES B AL F AT, V2.1 B s A2 B B A —4& “AT+OK”,
V2.2 il R A E A
4 BEETWEEARAE, ERZ6s, WEHRN 25, FEHIL

V3.1

&
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FH R EEERR, HEZITHE

HEAR R, Bk 108 T #%Z

e
5. 102 0 & H| . # I %; 1010 fem EF LA RAs. (T 5RT M
T B et R %)
vas 2017-4-13 | 1. & BEHHELHEL;
(SW:V22) | 2. EHEIE XL BN
Vo 2017-4-18 | 1. #n MAC dudb 8 F R, LI E £ & B,
(SW:v2.7) | 2¢ 5%k HY-254104 V7 # 40 R <+ 4%
. REHRASHEHR;
2. 523 SPI mtJF [ o B B S B 4 3k
3. %% SPI/IIC ¥ F HeEHEEREA;
var 2017-5-31 | 4. $BE “EHHEHFI X7 HAERER,;
(SW:v2.7) |50 $BE “RWEBRMED” . “ANERFFR HASKMRE
%®;
6~ #hm 128bit UUID #%34& ;
7. Hjm APP “mEHTRE” BENY;
1. ¥WnigAEFFEET A6 HARERHA;
2017-9-16 | 2. 3 Amdr A/ BE R R
Vas (£ v2s2 | 3. BEXHFTHALHEAER,;
EM VLD | 4. HAw UART/SPI 454 & 4l ;
MALVEI) | 5y TEEE Mac Hidk % #4540 #ik
6+ 14 IF UART fr;‘-‘;itzifmwémﬁi;
2017-10-30 | 1.56 % et oh 6k & v VL B
Va0 (ENV282 | 2.8 FHEEN BN E N —RBAE B AE AR R ;
ENVIL | 33800 OAD F 45 R H ;
MALV33L) | 43 ALY EF
2018-03-16
Va0 (EM v2ss | 1.F 3 HY-254104 V7 4 524 [
EN VIS | 248 I SCR o B AR 1 A
MA V3.35)
2018-06-05
_ (M V284 | 1.3 4 HY-254104 V8 R 41 24 B, DL & BQB AE %k ;
ENMVLZ | 248 I T E A A 4 4 F] AL
MAL V3.37)
HE:

X2 F 2 R ER, RN AR, HHARRITK;
2HREBGRF NS O, FHEFEASE W TR, THMA: www.tunerl68.com

V3.1
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8.2K 1 IR A i A

8.1. 8 ALK A
A | RWEE | AER
| % OAD A2
DA R RS B E B
3.3 4 16bit UUID/128bit UUID % B 3h &, W oh i 7
V3.1 2017/08/17
A BT m e mmme s g ahs, BREAATIELRA,
wakeup 31 89 8 3 1E 15 70 A 3 B0 R 3R P1LO o) i — 3
5.5 £ 2 M A" 55 N\ MAC B~ B AR A 5 L
BALV3I2 | 2017/09/15 | 1LUART 345 [£ 4 508 8 & Ao 6 A B ;
IUART 12 £ B BB Ao AR A s
AL V32 2017/09/07 2 ml T EA K K local name
| m R EA A B A MAC KB A MER. ¥ 4 &
3.3 2017/09/25
ALY VOB mmR AR A, RSB
MAL V331 | 2017/10/18 | 1.6 8 4% 9600bps i 2 bug
1 sewp BB EERA. B REAPE T HAATIE
MAL V3.33 2017/11/14 | B, BALTFE;
2.4 PO A0 P2.0 4k A 257
15 & SPL A BT At A8 2% B h 5 By LA
MAL V3.35 | 2018/01/19 | 2.464E SETUP1 Z ¥ 5| /5 8 |5 & ;
SHANE £, BHE L, TR 1001 0 R R S
I, S5 % APP 3B HOLE 5 notfy RN T, B 0 A2 K 5%
V3.37 2018/05/21
AR TO520 | e i akeup 4 B8 T T 5048 89 9L, 21 W F 26 50 14 48 75 B0
8.2. 8 £ YLK A
AR | AAEE | SR
AR R AR
ifﬂi V1.0 2017/08/04 1i% SBI. ﬂ‘é&
DUART 45 A BB R Ao At 2
. 1.3 im MAC b 4t 3% 3 F0 3% PR35 45
V1.1 2017/10/25
4 10725 | ) UART 845 £ B 3B & Fo e A
‘ T4 o AL B
V1.3 2018/01/22
=4 JOV22 1 ) A SPIBESK 7 200k A5 08 HHE 50 5 o 1 ML

V3.1
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83.F A—JR A
£E: TN — A UART 15 B0 BB R Foa A4 X
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HERA | BREHR | HBEEH
1.5 ¥ SBL %4
F M V281 2017/08/03 | 2464 UUID 4 #., i JF = # WRITE_REG
3% EAE KB "K local name 3 "
F M V282 | 2017/09/05 | 1.6 £ "% local name 3 ¢ "Bug
F M V2.83 | 2018/01/09 | 1458 SPI £ K T % 3 N\ B R AL X, 80 7] A2
FAV2.84 | 2018/01/22 | 1AR PR AL B oy 3% B E

0.8k & EA!

I T A SO R

ShenZhen ShengRun Technology Co.,Ltd.
Tel: 0755-86233846 Fax: 0755-82970906

B M Hd: www.tuner168.com

f B E R http://tuner168.1688.com/
E-mail: marketing@ttcble.com

SAk: PR AT B R A SRR AR T6 5 R E 14 C B 505 BT

SAEERE
- . HrEIEAE ERETUE e
X PeAE ERHRE B
T HELE =
B amEsEm il e AR
EELPN 3
= EAHT WX
# O nrursHE
SETUE B A1 Tl
g EREERE R TRIET
FHRE ARLE = i
27!1:!&
Tk
+  HEERY L ke
ErmERE £ ARAR
RN S g ) E R EFEIZ iR
*ﬁgfﬁﬁ[ﬁ’ﬁ‘ﬂ$ EfFR T Q BHEEEEELE Re{namE
EREERE Q
TR KE REBREE O FLRTE
BEaE Q
= o BEAL,
S| e D s B DIREERE R
FURRLE EEBHETE SRHEAE
RUEGBEF g
34 i BRATE ERH
= REEEE R EERE
i o BERAE
it EHEEEEEE
%15 HIBEIEDL
1 |
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