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A;
1. =d 23t 3=

1-1. Central &2x|2| HHO| s Zat I=3t
8%

FBL780 Central BLE& |2 Read/Write F&0 & & Z1gt0| EHdE LTt
e AN RES |HJ 2 HHOo| Ml MI{ol| ciSt O|RE oA & JUSLICE
AR1515 CONNECT @0025B061515 CONNECT 008258001515
at+read0@46 at+readffis at+read@Bit
0K ©) 0K 0K
FAIL :8AB1 EATIL -anAt FAIL : 661
o C at+readB0l1c Sé+read@ﬂlc
0K
@
FATL : 0AB2 FFIIL pAe?2 EATI - ARA?
a’[ﬂ‘eadﬂﬂﬂ; T T uqulaazci atﬂ‘eadﬁﬁzﬁ
0K 0K 0K @
/P FF FF
SUCCESS SUCCESS SUCCESS

< 1&g 1-1 Central &3 &A1} TE )

[ Central 33 +84Z 0} FE |
0x0AO01: The attribute handle given was not valid.
=> Z2I5t2| 94= Handle2 Readdt= 2SR ZHAEIL|CE
Oi) FBL7802t H&SI ‘attread0046"s UTILICH
"at+read0046"EZ 09| °|0|= "Handle 0046"S "Read"stet= 2|0|QL|C}
FBL7800{A1 Handle 00462 ZAli5tA| &7 WEO| "FAIL-0A07 0| LHE LTt

0x0A02: The attribute cannot be read.
=> Read?| #H0| ¢l= HandleS Readdts 2 YAE/L|CH
Oi) FBL780t HASIY ‘attread00’C's YAFLICE
"at+read001C"BYP0{9| 2|0|= “Handle 001C"E "Read"stet= 2|0|L|Ct,
FBL7800{A Handle 001C(Serial Write Value)2| Permission2 Write?t 7Hsst7| 20|
"FAIL:0A02 "7t L/dELICE

0x0AO03: The attribute cannot be written.
=> Write2| 30| 1= Handleg Writest= 2% Y4 ELICH
Ofl) FBL7802 HZASIO| “at+write00]Fabcdefg s =ELICt.
"at+write001Fabcdefg "8 ZH 02| 2|0|= “Handle 001F "abcdefg 2= CIOIEHE “Write"stet=
O|D|YLC}.
FBL7800{A{ Handle 001F(Serial Read Value)2| Permission2 "Notify"2t 7ts35t7| THZ0|
"FAIL:0A03"0| L YELCE
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0x0AO06: Target device doesn't support request.

=> )(kDI-[HJIj ;gipr orCtS Z|%3R| ot AHO I:H-A

0x0AOA: No attribute found within the given attribute handle range.
=> ZAHA] o= Attribute(£4)2 Faste Z9 gL

=2 d

Ofl) FBL7802t HASIH ‘at+readUFFFO"E UZRLICE

"at+read UFFFO"EE0{Q| 2|0|= "UUID FFFO"S "Read"stet= 2|0|IL|Ct,
FBL7800{A1 OxFFFO(Serial Service)= Primary Service2 M1t Z4QIL|C}. Primary Service2 A Qist
Servicee Attribute(Hd)2 d2g & SISLICH

FBL7800{ A1 UUID FFFO Attribute(&4)2 22 & Q17| W20 "FAIL.0ACA"7t LEELICE

=2o0od

0x0AOD: The attribute value length is invalid for the operation.
=> Attribute’t aist=0 ot GO|Ee] 207t AxE FF YYE LT

Ofl1) FBL7801 HASI ‘“at+writeH002000"S AL2ATHL|Ct

=2 g

t+wiriteH002000"BZE 02| 2|0|= “Handle 0020 "00™|2t= "Hex LJO/E{"E 1BIOIE "Write”
stet= 20| L et

FBL7800{A Handle 0020(Serial Read Configuration)d| Write& 4= Q&= 2
0|7| WiZ20ll "FAIL-0A0D"7t H-dE LTt

[ =]

f= 16bit Hex(2H}O|E)

=2o0odg

0{2) FBL7801} HZSIO! “at+writeH0028ff00"S L= ELICt.

=2 g0y

‘at+writeH00281f00"E A 02| 2|0|= "Handle 00281 "FFO00|2t=
"Write"stets [0 LTt

FBL7800|A Handle 0028(PIO Output Value)d|l Writegt 4= Q= Zf2 1HIO|EO|7| W20
"FAIL:-0A0D "7t YA ElL|Ct

=2o0od

0x0A36: Current operation timed out.
=> AU 2|0 4%t 27 AF0| EFJOLRO| 2|5l

o

SAlE 3% LY=L

0x0A80: The attribute value is invalid for the operation.
=) Attribute’t #3ist=0| T8t H0|E{7} dxE 32 LYE Ut
Ofl) FBL7802t &SI “at+writeH00200001"S LT LICH
"at+writeH00200001 "&

"Write"stet= 2|0[ LT,

240{2| 9|0|= “Handle 0020 "0001"|2t= "Hex GJO/E{"S 28I0|E

FBL7800{A Handle 0020(Serial Read Configuration)oi| Write& £ !

4 Ql= 22 16bit Hex(2H}0|E)
"0000"0|7{Lt “0100"0|7| TR0l “FAIL:0A80™0| LAEIL|CE,




FBL780_Appendix_1 VERSION 0.3.0

0x0AO05: The attribute requires an authentication before it can be read or written.

=> Attribute2 Readst ALt Writest?| 2IsHAl AuthenticationO] st A< YHAHEIL|CY

=

=> FBL7802 AuthenticationS &5/ ZZL/C}

0x0AO08: The attribute requires authorization before it can be read or written.
=> AttributeS ReaddtHLt Writedt7| @IiAM AuthorizationO| X
=> FBL780L AuthorizationS X|&/5/Z ZL/C}

written.

0x0AOF: The attribute requires encryption before it can be read or
HO HIAHE] |_| [_l.

=> AttributeE ReaddtZLt Writedt7| {ISiAM EncryptionO| Zest &
=> FBL7802 EncryptionS |85/ 2ZL/CH

1-2. Central Zz|9]
FBL780 Central BLEZ%|2| A2, Disconnection 24l
to= AHZ sA|0f Cist O|w

e A o2 ZEYS 7|
Sl’édﬂ@BZSbﬂﬂlSlS

HE &liA] 2L
|3 U A B 5
28

1515

ath
0K

DISCONNECT : 0016
READY

< g 1-2 Central 924 sl ZE >

[ Central 34 HZ 54z ZE |

0x0008: Time Out. (Link Loss)

=> e Zx[et AZMEHE O Ol FAE & Qe 8% ZdgLct
Hel7t O FAL, ST dx|e] MYO| H|HEA Ho=2 OFF & 3% ZlsLct
0x0013: Remote User Terminated.
HFANSHL|C}

=> At AN 2 ZRE YYHoR

0x0016: Local Host Terminated.
=> 224 AZ0M HZE S=E
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0x003B: Unacceptable connection interval.

=> MHer Fx|et HZ e Al A AZ|O|M HEY HE SEE o= FF YL CH
0x003E: Connect Fail to be Established.

= JUiY Fret HE U A, AU HES A Rots 2 LAYLICH

o
He7t UR B2LE, TX-Power 7t H& Y7L}, HZ D2t 0§V 2x 23 349 LAFLC

1-3. Peripheral Zz|2| Al2|Y Cj|o|]E{ £41 Za} REZF
FBL780 Peripheral BLEZ2|2| A2, Al2|¥ CIO|E] &A1 & Z1Zro| EhEL Ct,

DR SHUED DEYUS JIEe=Z A2[E HO|H S4 ZIHof| tist O|7E ofge

FBL780 PERIPHERAL START OK
POYER SAVE ON

ADYERTISING

CONNECT 906258001517

POWER SAVE OFF
123426789

FAIL:0001

< 12l 1-3 Peripheral Al2|¥ &A1 A3} ZC&

A4

FAIL:0001 : Notification Enable O| OtL{7Lt C}E O|RF= H|O|HE Moz S4I5HA| =

—

A2l G0l Z0|7t 20 BIO|EY}L = E9&= "FAIL:0001"0] ZHELIC.

ok

I-.

FAIL:0002 : &=zl Al2|2 H0[E] glo] 22 HO|HE &ilstaid

—

ool

I-.

SUCCESS : Al2|¥ HIOE] &4 &=,
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2. Advertising Data Type

Central BLE&Z|= Scanning?|&0il 2|5l AdvertisingZ?Q! Peripheral BLE& 2|2} Broadcaster BLE&2|Q| ¢
O|E|E Mgt

FBL780 Central BLE&Z|Q| Scanning?|s0ll 2laf AM 7+sSH Advertising Data= “BT Address, Device
Name, Flag, TX-Power, Manu Facture Data, Service, RSSI"2)L|Ct.

AdvertisingS ZI35H= BLE 2t2|0flA Advertising Data0fl Z&tA|Z! HO|E{2F Central BLE 2|0 A ZHAHO
JbsEUCct ol S0 Peripheral BLE ZZ|0AM "Service"S Advertising Data0 IZ&HA|Z|Z| Q11

Advertisings 2I8list= 22, Centralo|A "Service"= ZAHZ|Z| Ok&LICEH

FBL7800{Al 4 JHs8t Advertising Data Type2 Cta2t &L Ct
[ Advertising Data Type |

0x01: Advertising Data Flags.

0x02: Incomplete list of 16-bit Service Class UUIDs.

0x03: Complete list of 16-bit Service Class UUIDs.

0x06: Incomplete list of 128-bit Service Class UUIDs.

0x07: Complete list of 128-bit Service Class UUIDs.

0x08: Shortened local device name.

0x09: Complete local device name.
0x0A: Transmitted power level.

0x12: Slave connection interval range.
0x16: Service Data - 16 bit UUID.
0x1A: Advertising interval.

OxFF: Manufacturer specific data.
0x00: RSSI data

2-1. Peripheral BLEZ2|2| Advertising Data Type Q1 Of|#]|
FBL780 Central BLEZ2|0f| 2|5l ZHAH=l Peripheral®| Advertising DataQ| £231 JEff= Of2iQt ZH&LCt

FBL786 CENTRAL START OK

POWER SAVE OFF

READY

at+regscanl

0K

SCANNING

B0B25B0B1515, BEA946424C3 73830207631 2E302E30, 020106 ,020A02 ,0702FFFOFFEBFFDO, 8200C
A

008256001515, 6206CD
000256001515, BE0946424C3738302076312E302E30, 020106, 020102, 0702FFFOFFEBFFDO, 6200C
]

< & 2-1 Central Advertising Data: Peripheral BLE v1.0.0 >

7
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Bluetooth AddressE& A|2|5t2 “Length-Type-Value "HE|= ZEIL|CT

"00025B001515" AMEl 2|9 “Bluetooth Address"S LIEFL|CY.

"OE0946424C3738302076312E302E30"2 14HI0|EQ| “"Complete local device name"S LIEPLICE,
(OxOE = 14byte, 0x09 = Complete local device name, 4642+ = Device Name)
(Character ModeE 12 43st = Z0|2} TypeO| LIRZ| ©t31 “FBL780 v1.0.0t AMEILICEH

o -
(Character ModeZ 12 Mt = of2ff "2-3"2 2t1 SHUAIR)

"020106"2 2B}O|EQ°| "Advertising Data Flags"S tEFHLICE.
(0x02 = 2byte, 0x01 = Advertising Data Flag, 0x06 = Only BLE/Connectable)

"020A02"= 2HIO|EQ| “Transmitted power level"S LIEFEHL|CT.
(0x02 = 2byte, 0x0A = Transmitted power level, 0x02 = 2dBm)

"0702FFFOFFEOFFDO"2 7HIO|EQ| “Incomplete list of 16-bit Service Class UUIDs"S LIEFELICY
(0x07 = 7byte, 0x02 = Service Class UUIDs---- , FFFOFFEQ----- = Service)

"0200CA"= 2HIO|EQ| "RSS/ data"S LtEtL|CE
(0x02 = 2byte, 0x00 = RSSI, CA = Value)

FBL780 v1.0.0 H{Z Peripheral BLEO= Manufacturer specific data(OxFF)7} Z8te/o] SIx| rzL/ct,
FBL780v1.0.1 H/Z Peripheral BLEO= Manufacturer specific data(OxFF)7} Z&l£/0f Sl&L/Ct

FBL780 v1.0.1 Peripheral BLE&Z|Ql AL Advertising Datal| £ JEfE= Of2iet Z&LICt
FBL780 CENTRAL START OK

POWER SAYE OFF

READY

at+reqgscanl

SCANNING
8019@180001@ LBED946424C37383020763120302031 , 020106, 020R02 , 0702FFFOFFEAFFDO , 02008

“8019@188%1@ .B8FFFFO0O0ACFL001E , 620088
|
8819@180%1@ LBED946424C37383020763120302031 , 020106, 020R02 , 0702FFFOFFEAFFDO , 02008

0019016800010, 08FFFFOBABBCFSBALE , 020088

< 12l 2-2 Central Advertising Data: Peripheral BLE v1.0.1 )
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FBL780 v1.0.1 HIZEEl= Response Data% Manufacturer Data2 Pio Input Data/ADC1/ADCO/Battery /
Thermometer DataZ} £Z}E/L/Cf (g 2-2 Of2F BIA)

FBL780 v1.0.1 O] HZO|AM= Response Data?l 7t Zi0] Q17| wh20]|l Bluetooth Address?t RSSI
Data@t 3 ElL|CL.

"08FFFFOO000CF5001E"= 8B}O|EQ| “Manufacturer specific data"s tEHL|C
(0x08 = 8byte, OxFF = Manufacturer data, OxFF = Pio Input Data, 0x00 = ADC1 Input Data,
0x00 = ADCO Input Data, OxOCF5(3317mV) = Battery Data, 0xO01E(30C) = Thermometer Data)

2-2. Broadcaster BLEZ|2| Advertising Data Type EtQl of|]|
FBL780 Central BLEZ2|0f| 2|3l HAHEl Broadcaster® Advertising Data®l £ HEj= ofefie} Z&Lct,

FBL788 CENTRAL START OK

POYER SAYE OFF

READY

at+regscanl

0K

SCANNING

APO25BAB1515,FBL780 v1.0.0,020104,020002 , 08FFFFOAA9BCF8001B, 0200C4

000258001515,FBL780 v1.0.0,020104 ,020R02 , 08FFFF00090CFB8001B, 0200C4

< 13 2-3 Central Advertising Data: Broadcaster BLE >

"00025B001515"= dAME 2|9 "Bluetooth Address"S LIEFHL|LCY.

"FBL780 v1.0.0"2 “Device name"“g LtEI'HL|C},
(Character ModeE 022 H4st 4= Z0|2 TypeO| Lt Device NameO| Hex EIY22 & EL|C)
(Character ModeE 02 248 E2= ¢ "2 2-1"S 21 sHAIL)

"020104"= 2BIO|EQ| "Advertising Data Flags"S tEtEHL|CE.
(0x02 = 2byte, 0x01 = Advertising Data Flag, 0x04 = Only BLE/None-Connectable)

"020A02"= 2HIO|EQ| “Transmitted power level"S LIEHHLICE
(0x02 = 2byte, 0x0A = Transmitted power level, 0x02 = 2dBm)
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"08FFFFOO090CF8001B"= 8HIO|EQ| “Manufacturer specific data"s LtEFLICT
(0x08 = 8byte, OxFF = Manufacturer data, OxFF = Pio Input Data, 0x00 = ADC1 Input Data,
0x09 = ADCO Input Data, OxOCF8(3320mV) = Battery Data, 0x001B(27C) = Thermometer Data)

"0200C4"= 2HIO|EQ| "RSS/ data"S LtEFELICY,
(0x02 = 2byte, 0x00 = RSSI, C4 = Value)

10
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x
=
|>
[
)
ng

St7| flof Amet AE2HUUID)E AFEELICH

=
O H2 A=zs 2FFL 34 AOIE(www.bluetooth.com)of dE5t0] 2f115t7| HEEHLCY,

OII

ZEA ZA AOIENM AHBElS DR AYZHUUD)IE BAHQ! AER2 DS 22EA FA0IN BE2

—

2L, HET AENA AEEE 27 HEXUUID)E BEHT AEHAEF AEI7(S3t 4ERF gL/

FBL7800(M AHE 7tsgt 1/ AHAHUUID)= tazt Z&U ot
[ FBL7800fA AtE Zf&3et SEF2L F4 1072 4EZHUUID)]
0x2800: GATT Primary Service Declaration

0x2803: GATT Characteristic Declaration

0x2901: Characteristic User Description

0x2902: Client Characteristic Configuration
0x2A00: Device Name

0x2A24: Model Number String

0x2A28: Software Revision String

0x2A29: Manufacturer Name String

[ FBL7809)/A1 AtE Zt& 3t ZENF 22 4/Z2HUUID) ]

OxFFF1: Firmtech Serial Write Characteristic: Write

OxFFF2: Firmtech Serial Read Characteristic: Notify

OXFFE1: Firmtech PIO Input Characteristic: Read & Notify
OxFFE2: Firmtech PIO Output Characteristic: Read & Write
OxFFE3: Firmtech PWM_0 Output Characteristic: Read & Write
OxFFE4: Firmtech PWM_1 Output Characteristic: Read & Write
OxFFD1: Firmtech ADC_0 Read Characteristic: Read & Notify
OxFFD2: Firmtech ADC_1 Read Characteristic: Read & Notify
OxFFC1: Firmtech Config Read Characteristic: Read

[ Bluetooth Base UUID |
0000xxxx-0000-1000-8000-00805F9B34FB

11




3-1. UUID At HiH

FBL780 Central BLE&Z2|0|M UUIDE O|&stes H™HO=

Peripheral BLEZf 2|2t HZSZI FBL780 Central BLEZ /0|

FBL780_Appendix_1 VERSION 0.3.0

" AT+READUxxxx" 2 L|C}.

" AT+READU2800'S 2BtL|Ct

6001,
0008,
0009,
8e1A,
0022,
0030,
0039,
SUCCESS

at+readu2800
1] 4

0018
0118
0n18
FBFF
EBFF
DBFF
COFF

001515

< 12 3-1 Read UUID 2800 >
"AT+READU2800'EE 02| 2|0|= "UYUID 0x2800'2| "Value'S Read3dtChH= 2|0|QL|C},

"UUID 0x2800'2 " Primary Service2Z SZ& AEH[A'E "Value'2 7121 QQ&LICE

Peripheral BLEZZ|2} HZAS! FBL780 Central BLE&X|0f| "AT+READU2803'S &t |C}

0K

at+readu?803

00602, BAB30OBB2A
0004 , 0205000120
0006, 0207/00042A
0B0A, B20BBO252A
000C, 0200002420
A00L , 020FB6232A
0010,02110027/2A
0012,021300262A
0014 ,021500282A

0016,021700292A
9018,02190085602A
0018, 081COBF1FF
001E,101FBBF2FF
0023,122400E1FF
0027 ,002800E2FF
0020, BA2BOBESFF
002D, OA2EOBEAFF
0031 ,123200D1FF
0035,123600D2FF
0030, 023B0BC1FF
SUCCESS

< 1% 3-2 Read UUID 2803 >
"AT+READU2803' BZE 02| 9|0|= "UUID 0x2803'°| " Value'E ReaddtCh= 2|0|RL(CE.

"UUID 0x2803'2 " Characteristic Service £ SZ &l A{H[A"S "Value"2 7t 10 JY&L|CH
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Peripheral BLEZ 2|2t HZSl FBL780 Central BLEZX|0|| "AT+READU2A00'S it |C}

at+readuZali
1] 4

0003, 46424C3738302076312E302E30

SUCCESS
< 1% 3-3 Read UUID 2A00 >

"AT+READUZA00"'EHO0{Q| 2|0|= "UUID Ox2A00'2| " Value'S ReadstChH= 2|0| QLY
"UUID 0x2A00'2 " Device Name'S "Value'2 7121 QU&LICH
"46424C3738302076312E3"2 "FBL780 v1.0.0™| Hex EtQ) HA|QL|CE,

(0x46 ='F', 0x42 = 'B', Ox4C ="L", )

Peripheral BLEZZ|2t HZAEl FBL780 Central BLE&R|O|| "AT+READUFFET"S &EHL|Ct
at+readuffel
0K
0024 . FF
SUCCESS

< 1% 3-4 Read UUID FFET >

"AT+READUFFET"ZE0{Q| o|0|= "UUID OxFFET"2| "Value'E ReaddtCh= 2|0[QL|CE.
"UUID OxFFET"E "PIO Input Value'E "Value'= 71X 1 JqEL|CH
"FF'E= "2E PIO Input Value 8 "7t "High'=t= RS LIEIELICY

13




