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Control No. Control name
HD-AG-A150123 (1/5) | —feEIEE
1 A

AEHREF KEZERA LB CEYEESN S Bluetooth® 4.1 low energy EPa1—)L
“EYSGINAWY-WX” (‘ARE & ERALES .

1.

FREEM%: EYSGIN
A—H—3—F: EYSGINAWY-WX
*A—H—O—FIEERLBEICERINIIELLHYET,

. BEEE:

ELED1—)L Bluetooth® Ver 4.1 low energy #R1&#EHL

LTIV —2av: NLRT T Tavh R AR, oY B S

EE:

D)AVE/) VR ERERV R ETER R
E(REBEED)T7O0—TOTF7AILTD Pb 7)) —EE(ITH G
RoHS ##L (Pb, Cd, Hg, Cr*®, PBB, PBDE)

A2 11.3x 5.1 x 1.3 mm

28EY SUKRSRTLA

RN A, AVLES

R

- INEIT YU RERES A —IL

- EEBED

- PUTTHE

- SRTLOOYI AR

- Bluetooth® 4.1 low energy 3R4&##L
- Slave f8lZE =% Master {85t I

W B EE:

F—J&)—I)L + FILZFHESR
WEEE: 2000
U TIVEIIFL A TIRESNDZZEAHBYET,
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Control No. Control name
HD-AG-A150123 (2/5) | —feEIEE
9. FMth:

a AHREICREOELEGRRI ITEALEICEYBRLET,
b. AH MR IF. TSR ZLTEYFEADT, MEERDAN REZ(THIRET TOERAILETT

C.

T,

ARG LUNDOEGTHERICG S EERELELEAR-AE|ICOEEL T, B3 E
FEZRAVRBETOTHTEA TSN, T BEEFARIESFHLUNOEH THEHERIZGO1-
58,3 E—FTHERTSEEAHYFET . TEMDERD=HIZ, T2 —XPBERRK
EERFOEMESBEONBLEY,

AREBREBICERFE SN TODERERIE AR T Tevbr AR, o mMERAELTHESN

TEYVFET  HOT. SEDTEMLEEUNKROONSIERAHIE . FTHAKSE. HHVIIHK
BRFICBEVICRLIEZICH. ARRBDESHEREHROME DEE T2, REFSh.
HET TS X —MREFICEVTHERICGDERICHL. BEROMBDERTHILRE M
fizEESh ., BEICHCTREFICRERBRFZEBML TS,

a) BUTRH ARRITABEINTWEI7— LD 7TV THA LGSR EFTE-RIAZToTHEYE

TR BERICEMMELTLAB RO EERMKAMETIC. ABI7—LV 7 ICRELZD &
BEOTES. BEHRDEMADHEARAA LDOFTEENGNEEZTDICFHESh ., BEHRTOR
HROEARARICERTILDTHAILECHRBITFET IOBBUOELEITEY,

b) NET AVILVI7DNTEFRFARICSERTAFESICHLTEMAEI—UERZENFE
Ao

BAFTMAR—ER. AEGARLEREEHE TS LERELET .

AERLMEIZOBEE. AEOERRERVERFREICIYEIL X SHENHLLENHY

i—d—o

AEGREESL-AROBRERDARRETOIEOICE, EV1—ILETANE—FITANSREN

HYFET, FMIIREHFBICEHLEHE TSI,

. ARG 24GHZ FORRBEEALTVET . AR RZARGLEEALCARBZEEALI- O R

HHEOEDTIHAICGYET L AEREMD DD BRBEBREDOMTER TSN REES SR
EABYET, ERTENREELGEE . MOBEREFEFELTIH. KRR DOERABHELEZS
BREBRTFHDELLGNRETIERATELN,
EEURAIICEEROER ETHRITED 1 —IILEFHELTTSLY,

L A—Y—a—FOEE

HUOTLNED2—IWLOA—F—a—FFELEREHREDORL L. KEFEDRERL TY, Lk
DEFRICKYEDA—IICEELHDIESICIE. BENEDYET,
LUTICEIFRHDEIGEEEICRANEDYET,
- DP—LDIFTN—DavDER BEROIT7—LIITEN—2307vT§5IE
NHYFET,)
- T BREDER. NMEOER. ROERLHE
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Control No. Control name
HD-AG-A150123 (8/5) | General Iltems

| RERZEHTIHMO—FIIOVWT. RERZFERATIEENHYFET . KBEFEAIL. REHE
[CEEHSNI-RELEEE (Bt S . RASHE. EEE. 2R (BREE)) . BLUREIZES
L. B#HICTRE (ZELLGEBRZ) DT BMLELERMERRESE TIEEET, @, FEAL
FEMECOVTOENE IR EAYMEICHERINET,

m. Bt EEEIE
AHRZE BRAEOTNEAERUVHNEE ZEI(BEEES-RUELET) RV XIEHENEOH
HEERELIRICEODEE (BHEZED)BE. RBEXTHFATORRELGIBEENHYET,
AEGFHE(FHL) T558ICE. AT BAIICCNLEEERNEDSIFREHRIES. &b
BERBEICIE. BEROERLERICBVTEYGAR - a2 S IMULFZEL,

n. BARBRHIFR
AEGIE BEToTHEDHAEDOBIZEWTIERAZRIEZ - BERETT,
a) HMHERKICTREREZHTEWET , BEHA/NSCBHRTELRMESICIE., BHED RBOF UVERT(EL

BERAESSUVHAXIBHREED)CHRESEVLLET,

zginlﬂ' 'j: EE,/& £( gj(’]‘%jjj_ QJEL:I/XTAODE%%%&L—C I$n¥n nL.
MEZT-EERHFELEABLTOET,
EYSGJIN : 001-A05676

T/ [R]0o1-A05676

0. hFZHRHEHR

a)

b)

AEEXIC FAE RERFEENT- RSS REIZELTHYET . BEILTEED 2 FHIC
HVFET. (1) AEERX . HEFEROREELEFGYEEA. (2) REEF. FELILGVEE
BEDRRALLGHIEDLIGHERERIEL:: HEILRITANETS,
This device complies with Industry Canada license-exempt RSS standards. Operation
is subject to the following two conditions: (1) this device may not cause interference,
and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

L'utilisation de ce dispositif est autorisée seulement aux conditions suivantes: (1) il
ne doit pas produire de brouillage et (2) l'utilisateur du dispositif doit étre prét a
accepter tout brouillage radioélectrique recu, méme si ce brouillage est susceptible
de compromettre le fonctionnement du dispositif.
ABZIE Industry Canada [C&YR—ETILT/INARELTRIEZZTTVET, AMKRE
BERODETHROLO. KBBOEHKTRIHBETIERATEL,
This product is certified as type of the portable device with Industry Canada Riles. To
maintain compliance with RF Exposure requirement,please use within specification of
this product.

Ce produit est certifié comme type de l'appareil portable avec Industrie Regles de
Canada. Pour maintenir I'acquiescement avec exigence Exposition de RF, veuillez
utiliser dans spécification de ce produit.

- IC: 4389B-EYSGJN

-FVIN : F1

c) AEBEMAALHRICIE, FBEE ID Z TFREVWIT MO DA ETEHESBOLES .

Please notify certified ID by either one of the following method in your product.
Specifiez ID certifiée dans votre produit par une de méthode suivante.
-Contains Transmitter module IC : 4389B-EYSGJN

-Contains IC : 4389B-EYSGJN
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Control No. Control name
HD-AG-A150123 (4/5) | General Items

p. FCC R H|1&E#HR

a)

b)

d)

f)

AREE(X FCCHRANE 15 JITEMLTOET , BMEILTERED 2 FHITRLET, (1) K
REX. AELUHTRORREFGYFERA. (2) AEEIL, FELLLGVWEEHEDR
HELGBDEDIILGYEREREL: BELRITANET,
This device complies with part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may
cause undesired operation.
AEFERAAOHRKICIT. FBEE IDZTREVI D DHETEBESBEOLES,
Please notify certified ID by either one of the following method.

-Contains Transmitter Module FCC ID: RYYEYSGJN

-Contains FCC ID: RYYEYSGJN

BEICEEZH OESBHICIOTERRBINTOWEVEELHEL. FEEADREMN
BHELGYET,

CAUTION: changes or modifications not expressly approved by the party responsible
for compliance could void the use’s authority to operate the equipment.
ABERIE FCC IZKYR—FT LT NARELTREIZRITTLET ., SAR EHBE-FHF
D=, KEZOEHR TR EETITHEAIZEL,
This product is certified as type of the portable device with FCC Rules. To maintain
compliance with RF Exposure requirement, please use within specification of this
product.

COEBENERTEITUoT TRV G MO T TFRILEFHER —ITERELLL.
BLUVEFFICEMESELENTTEL,
The antenna used for this transmitter must not be co-located or operating in
conjunction with any other antenna or transmitter.
COEDVA—NIF ED2— VAR AEEDNEFKETET7 TV r—230 YT TITES
T.HRRICEDLETHABHERECEET . IVFA—F—FHABENELEET S
[FTEFEEA,
This module can change the output power depending on the circumstances by the
application software which is developed by module installer. Any end user cannot
change the output power.

q. CE fR#l1E#HR

a)
b)

AEEZANETHEUMBETRET AHATIRBAEFHREDLETT,
HEDFAFHREITERB ) ORBEL/DLELLGYFET M, EIRE 5 O Conducted 5 ERHE
%#ﬁ %%Dlﬂ@mmn tl‘@ﬁ*ﬂ'tbffﬁ%ﬁbflﬁij—
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Control No. Control name
HD-AG-A150123 (5/5) | General Iltems

r. ZE &L Bluetooth® 4.1 DREITH->THESN-HAETHY . XEZ O FHEH Bluetooth®4.1
BB UNE LT Y ZBEIiEH VRS (TBluetooth®4.1 IREAEZ N ADFERADISE | 1t
FE=ZFBOHMNHEHEEOREICEI(WHELIERZEVER A T B EARE SR HR
BZHEWNTEEDHERIET DT, LEE Bluetooth®4.1 RENEZADIGAIZDONTHR
AEFEVAGESRIEZITOLDTEHYFEE A,

s. EYSGIN Y)—XEVa—/LI&, PHY W& Component 717 31) T Bluetooth SIG FREIZH %
LTWET, ZOED21—ILD QDID [X69825 TY , & & f X BR5ERITIZ End Product &L TPHY
(E¥a—JL). SoftDevice, FAT7A L EMAEHLE TCRIAETMETILELNHYFET . KE R
® Link L1+ ® QDID (X Master : 54056,Slave : 61110, F£7=. Host L/ ® QDID I& Master :
66320, Slave : 56948 TY , RIIEBFIIUTOREZZSRIAEE . SEHDORIIHEA. BQC IZH

Fnﬂb\ébﬁ-TéL\o

Application e
Profile Appllcatlon . Profile (Nordic or others)

GAP | GATT

SMP | ATT Host Layer (Nordic)

SoftDevice
L2CAP
Link Layer Link Layer (Nordic)
—J (Taiyo Yuden)

AV IR 7IZDNT
C#ERIZHE=-T
AMUSOTHEAIZHE>TIE. LTOEIEZSEEES, CTHIAV-LTITFERSEEL,

1. KIEFEMXSH(UT. MR I EODVED) L. RERICAB SN EREEEICEZAENZVILY
7 (UTF.TREY I D7 I1EVWED)ICET HEEIETDMDENZEEICHELTVET,
MAIE.ABVYILIZ7OLBIE—HEBHT . AEZLUNTOFER. E=E~OHT-12#
(WebH A bADABYIF Iz 7 DBHOZFIANLDE=ZFIZLEFI0O0—FEE2E50) RURNEY
IThOIT7DER-BE-N—DavT7yT-EHREE. BEF (FEHFE;Reverse engineering &)
EEILSETEEEY,

2. ABBEFEASNDBRICIE. BT FFNRDTGREMN - BEME. hOBBLOERE - BAEE DT
BETL., ERICKRLXEABNEEZIHER TS,

3. BUTIK. HoHHHBITHLTARBZ(RBY I 7E2L) DBERZEZERLTLSDIFTIE
HYFEEA,
T AEFRERX AEHRBCBVTHEDHESZADERME- BEEHFEZRAITILOTREHYEEA,
NBYV L7 DBENTEERUVESHBLOBEEFICKYBBENREELGRICEDIEETE
R/MRICIEDDHBIZH AHRZEEAITOHEABIC. ARV INIITEEESMALADI5—
TIA RN FEERIEAEEOLATINESR)ZHRITTHICEEHERLET,
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Control No. Control name
HD-AM-A150123 (1/1) | #ERRKRERE
EXERXER
Symbol Parameter Min. Max. Units
VCC_NRF -0.3 +3.6 \%
GND 0 \%
VIO -0.3 VCC_NRF+ 0.3 \%
Storage temperature -40 +85 Deg-C
MSL Moisture Sensitivity Level
ESD HBM Human Body Model 1 kv
ESD MM Machine Model 100 \%
Endurance Flash Memory Endurance 20000 writeferase
cycles
Retention Flash Memory Retention 10 years At 40 deg-C
Number of times an
address can be written 2 times
between erase cycles

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AE-A150123 (1/2) | ERHIEETN
BT
HEBIERY
Symbol Parameter Min. Typ. Max. Units
VCC_NRF Supply voltage, normal mode 1.8 3.0 3.6 V
tR_VCC_NRF | Supply rise time (0V to 1.8V)*1 100 ms
TA Operation temperature -25 25 85 Deg-C

*1 Rise time & B2 5EFVTHRD/NT—F 2y bEIBRIFELSEMELGVNIENHYET,
F-, BERZUME. BIRATH5EERT 0.3V UTISEELTADILL EIFTFEL,
BFRIC/ D —A ) 2y RN ELSBIMELIGWLCEABYFET .

DC ft#%
Topr.= 25 °C, VCC_NRF = 3.0V GEASh 5t
Symbol | Parameter (condition) Min. Typ. Max. Units
VIH Input high voltage 0.7 VCC_NRF VCC_NRF \
VIL Input low voltage GND 0.3 VCC_NRF \%
VOH Output high voltage (std. drive, 0.5 mA) | VCC_NRF-0.3 VCC_NRF \%
VOH Output high voltage (high-drive, 5 mA) VCC_NRF-0.3 VCC_NRF \%
VOL Output low voltage (std. drive, 0.5 mA) GND 0.3 \%
VOL Output low voltage (high-drive, 5 mA) GND 0.3 \%
RPU Pull-up resistance 11 13 16 kohm
RPD Pull-down resistance 11 13 16 kohm
ITX,+4dBm | TX only run current @ POUT =+4 dBm 16 mA
IRX RX only run current 13 mA
IOFF Curreht in SYSTEM-OFF, no RAM 0.6 uA
retention
RSTR RESET High to Module Ready 300 600 ms
RPW RESET Pulse Width 5 ms
RC £iREIREMAT 15 S. 32.768kHz KRIERB) FEEA Y HHALLLELTH 10uA FE
FHERMNEMLET,
UART specifications
Symbol | Description Min. Typ. Max. Units
fuarT Baud rate for UART 38400 bps

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AE-A150123 (212) | EXHEHE
RF {L#%
Symbol Description Min. Typ. Max. Units
Fop Operating frequencies 2402 2480 MHz
Df Frequency deviation +/-225 +/-250 +/-275 kHz
PRrF Maximum output power 4 dBm
PRFCR RF power accuracy +/-4 dB
Pew 20 dB bandwidth for modulated carrier 950 1100 kHz
PRF1 1st Adjacent Channel Transmit Power 1 MHz -20 dBc
PRF2 2nd Adjacent Channel Transmit Power 2 MHz -45 dBc
PRXMAX Maximum received signal strength at < 0.1% PER 0 dBm
PSENS IT Receiver sensitivity (0.1% BER) Ideal transmitter -93 dBm
Psens DT Receiver sensitivity (0.1% BER) dirty transmitter -91 dBm

NRF51822 & & 44#E%° Product Anomaly Notification EDELDXBIETRYVVIZHYET, ¥
#HED2—ILEZHERTIEE. ChoDRFOXEZDLT IRHEESLY,

nRF51822_Product Specification
https://www.nordicsemi.com/-/media/DocLib/Other/Product_Spec/nRF51822PSv33.pdf?la=en

nRF51 Reference Manual
https://www.nordicsemi.com/-/media/DocLib/Other/Product_Spec/nRF51RMv301.pdf?la=en

NRF51822 Product Anomaly Notification
https://lwww.nordicsemi.com/-/media/DocLib/Other/Errata/nRF51822panv33.pdf?la=en

SoftDevice Specification
https://www.nordicsemi.com/DocLib

For more information
https://www.nordicsemi.com/DocLib

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-MC-A150123 (1/3) | [ERE
T09958 4TS5
VCC_NRF
AVDD
<~ T \ A / > DCC
NnRF51822
WLCSP
OUT_ANT
» SWDCLK

X

> SWDIO/RESET

OUT_MOD Filter (—

*» P0.00 to P0.06
P0.17, P0.19,
P0.21, P0.23,
| P0.25

4

|
X'tal 32MHz
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Control No. Control name
HD-MC-A150123 (2/3) | EFRE
% Bl
Internal LDO setup
:iei fihiﬁi:imiﬁimiaiz mi; ml P
o Kgm2c8s8Izess 9F
gg EEEEEEEEEEEE
g vl
w
28 6ND 14
1(5; GND OUT_MOD
GND & K
1(2; GND nzdl - OUT_ANT
Ion §2 & g
GND 3 = a 8
GND o e 9* ;\r*
VCCnRF} +—T
4.7uF Io.luF
GNDGND
DC/DC converter setup Low voltage mode setup
X9 855258528888 99 <2 655258535858 99
UA Soccocoocoooooo UR oo og
DB Ay AL Ay Ay A Ay Ay Ay P Ay A Ay DB A A Ay Ay Ay Ay Ay Ay A Ay Ay
z© =@
28| o 28| o
GND 14 GND 14
1(5) GND OUT_MOD :I ;} GND ouUT_MOD ]
GND & 13 GND & 13
2 2
15 oD & - OUT_ANT 15 Gnp B . OUT_ANT
1on g2 & S e 82 & 2
. ) o ¢
GND 5 % a 2 GND Y Z a A
sl =] [= -+ vl o <
GND ‘>k 15nH o GND - %k
VCCoRF———p—% v} *—o
4.7uFI IU.IUF TuF I 10uHELBI608TI00M 4‘7uFI 0.1uF
GNDGND GND GNDGND
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Control No. Control name
HD-MC-A150123 (3/3) B X
y77L2 XA

SWDIO i FIEED 2a—IL Dy EF
(Active low)&ELTEIY B TENTLET,

Internal LDO setup

17
13 8
18

1

°l
11
g
26
25

> 7
19

"2
21
23
X
%<

O 482t 88zxTs4z8
gg EEEEEEEEEEER
g [7p}
175
281 GND 14
1(5) GND OuUT_MOD
GND & 13
% GND ozﬁl A OUT_ANT
4 GND = Q 9
GND = = a a
GND il e C%< (q\g<
VCCnRF
EDA—ILDOHWEB T TTEE
4.7uF 0-1uF FI9 % AI21%, PAD13-PAD14
BT ENBENBUET B
GNDGND ERICTEREC R/ ShD
B, FRECS B RELN
BEIFEMLTT S,
VCC: 1.8V to 3.6V

B—ERTHAEHLES.

B TEHESEIEEE. ERERKOD
BEEMETIC{HR 100uF BEDQIVTY
HEEMITHEERBOBLET .
AREHCLLIEREEDOEEAKRE
WSS, REET SRS HYET .
NEBLFL—22ERATHEEEF. &
HEHITEVIOEEEL. ERNE
ELEBRICEEABAZRBLENES
TEETEN,

15

™~
o
—
ro

GND

GND

TAIYO YUDEN CO., LTD.

13/91



EYSGINAWY-WX

27-Feb.2019 Ver.1.9
Confidential

TAIYO YUDEN CO., LTD.

Control No. Control name
HD-AD-A150123 (/1) SR ~TiER
L L ]
[l |
]
— &8
L
]
Jl I

Tolerance: +/- 0.2mm

/—LUQI:I

NE: +-0.2mm

B (mm)

, 11.3mm
0 [0z 19 18 17 16 1 14 1 12 Joz2
S S S S| 513 s S é‘ S|le|3
GND o w0 5] a Ed
dnHE IRHEHEE
Q (=}
o <4 _0.8mm x 0.55mm
055
3
E ] T =]
= = o GND
04 2 e 44mm2.55mm 04
—_
04 27 pom 1 _2.8mm x 1.5mm
08 w
04
- o~ b
o s 12l=12l=z]lal=z1Z21z181z18]|z|%1=| cw
2 =] P =3 e | = g1le o |ls > |l s |= s |l=
g g * = b ° .
g g =
on Qoo 1102 2 3 402 g 6 7 8 9
23 _0.8mm x 0.4mm pitch 0.8mm
Reference Comer
Top view
) -~
HRNTHRIAZIVIRY

Pad size

Metal mask opening

Signal pad 23 -0.4x0.8 mm

0.35 x 0.7 mm

Cornerpad 4 -0.55x0.8 mm

0.45 x 0.75 mm

Centerpad 1-2.8x1.5mm

1.1x1.2mmx2

ZFEROFBOFODIEZ/NYEDOFILTT,
ARIILIAYE 0.1mm DIFETYT , BELHBHHEE(E
BICATEICHEA LS5O ZRABLTTSL

Center pad

TAIYO YUDEN

04, 11
!H| 1

CO,, LTD.
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Control No. Control name
HD-BA-A150123 (/1) ELA4T7k
Pin Descriptions
Pin Pin name |Pin function Description
1 GND Ground Ground (0 V)
2 NC Not Connected [Reserved
3 NC Not Connected [Reserved
- Sleep indication of host /
4 P0.21 Digital Input .
Resume from Power saving mode
5 VCC_NRF |Power TR
6 AVDD Power 77 ER
7 P0.23 Digital Output [Mode indication of module
8 P0.17 Digital Input Request DFU mode
9 GND Ground Ground (0 V)
10 DEC2 Power Reserved
11 PO0.19 Digital Output [ State indication of module / DFU indication
12 GND Ground Ground (0 V)
13 OUT_ANT |Antenna In/Out :’7?%“7)7___)_' B ARE Pin 14 OUT_MOD [<##L TT
14 OUT_MOD |RF In/Out RF 1/0 pin. @& AKX Pin 13 OUT_ANT [ZHHELTT S0
15 GND Ground Ground (0 V)
i, S RAT LVt yk(active low).
16 SWDIO | Digital /o N—FEYz7 T894, Flash A5 5325 10
17 SWDCLK |Digital input N—Fz7F/8v%  Flash 7045324 1/0
18 P0.25 Digital Output |Wake up request
19 P0.03 Digital input UART_RX
20 GND Ground Ground (0 V)
21 P0.01 Digital Output [UART_TX
22 P0.02 Digital Input UART_CTS
23 P0.00 Digital Output |UART_RTS
24 DCC Power Reserved
25 P0.05 Digital Output [Module active / sleep indicate
26 P0.06 Digital Input Disconnect request / Resume from Power saving mode
27 P0.04 Digital Input Forced initialize / Request Sleep mode
28 GND Ground Ground (0 V)

TAIYO YUDEN CO., LTD.
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Control No. Control name
HQ-BA-537 (1/2) | BIEEERR

AEETIRIFICEEROBFEL - FEITOVWTRELES .
EIFEL - S

(1) EA-RERFEOEE
1. BHHARFOHERERETRET 5155, 40°C/90%RH UTDRETREL TS,
2. TIEOIEHEIE 30°C/60%RH LI TFICEEL TS,

3. EVA—ILEFERETCRETH(IEEBOFEEL)ES. 25:5°C/10%RH YT DRIET
RELTLESL,

(2) HREREFDOEIFEL - S

R EMAER. BHRERICN, RIT. FXFEOLGVEEHERELTZEL, AR—EEINH o1
58, (Q)-2EICHWN NEEZEBEVELET,

BB DINILET SRS,

LEEENS 12 7AUAICETOREW7O)EEN T—IE8T)ERTLTLESLY,

2. BFiBREREE. EBISEEA VO —4—ICTHEBNDRENSI0%RH THAZEH
AL TLEELY,

3. F$t% 168 BRELIRICETOEZEMEXT—IE8TIIO0—EER)EZR TLTIZELY,
RKED2—ILUNDOEREEEHTT

4. (1)HE. RU(2)-2:(2)-3 DEEMSIETT NIZHFEE. 125°C 24h [TTR—F U JFToTLIZELY,

5. (2)-4 HiEHDEHICKEIR—F2 T (X 1 EZERAELET,

6.REDA—ILIEHNERICHFEREZF T L0 IRPIZIEHESITEEL TS, (100V L)
DEIZGLT, BETYMT—ANVR-BEH -1+ F4F—FZRAT,
HEIDOXEREEL TS,

7. BHIRE . HEEBHDLGL. BETIEHROTSIEE,

L EBDa— VERETLHEICIE. EERDEBEREL TS,

9. AR B DEETHEBLEIRA, EREITIBAIE. K%, (IR R ICKR FHEEE T4 THESEL
THLITHERESVD, #. AERBADEEICETHARESICELELTIE., HtE—UnE
FEAVWERA,

10. EVa—/LDY7O0—FEEEEIX. FTEREOEBEATITO>TTILY,

[00]

)70—REKIEHER2EELTTSUY,

TAIYO YUDEN CO., LTD.
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Control No. Control name
HQ-BA-537 (212) | GEEESE

Recommented Reflow Profile

230deg up : 40secMax

300
Temp(deg) Peak Temp:250deg Max
250 + 7
«—>
200 +
150 +
100 ;
130-180deg Pre-heat
50 | - 60~120sec
0
IN

OouT

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BB-A150123 (13) | MaLEHE
Packaging Specification
IR
(1) Packaging Material AREIAS )
Name Outline Materials Note
e S ME fii %
Emboss 24mm wide — 12mmPitch Conductive PS
TURA 24mmiE — 12mme’ 7~ M PS
Cover Tape
HN—F—F
Reel ¢ 330 mm Conductive PS
) HELE PS
Desiccant 30g X1
HLIRA

Humidity indicator card
WEAL Dl —H
Aluminum moisture barrier bag 420 X 460(mm) (AS)PET/AL/NY /PE(AS)
T VIR
Label
)L
Corrugated cardboard box(Inner) 339 X 351 X 74(mm)
(EHEH
Corrugated cardboard box(Outer) 369 X 369 X 277(mm)

S

(2) Packaging Unit
R H
Max 2000 pieces/Reel Max 6000 pieces/Box(Outer)
(3) Packaging Figure
Humidity indicator card

EA T —5

Label-1 Label-2
T IL-2

Desiccant

A A

> Aluminum moisture Corrugated cardboard box(Inner)
barrier bag R
7 NP4
%
%
Label-1
Corrugated cardboard (4) Label
box(Inner) v
S o Label-1
R
= CAMPANY NAME #ffi#:4;
| \ | J— *PURCHASE ORDER £ 5
i DESCRIPITON /14
| \ | *QUANTITY #%tf
i ‘LotNo. mvhE5
\‘! | Label-2
¥ CAUTION LABEL
*MSL Level3

Corrugated cardboard box(Outer)
SMEE

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BB-A150123 (213) | HHaEHE
Tape specification

F—b Uk

The direction of a tape drawer

»
»

PV H VL VLT

AT 0 N 2 SO S £

///////W!i!;

T—=7 5L

OOO0OOO0

o
\ First Pin Mark
er~—7
End part Module receipt part Leader part
%“ﬁﬁ”ﬁéﬂ 5 Y—4 —h

' N

000000000000 0000D0O0D0D0O0O0DO0DOO0DO0OOD0ODOODODODO0DO0OODODODODODODODO0DODO0DO0O0O0OO

I [ o o 6

100mmpL k- 300mmPL E
More than160mm More than100mm More than300mm
The direction of a tape drawer o
F—7BlEHL
XXV 7 TR AKX
01001
2.0040.1 4.000.1 ¥
+0.1 - ) ~
$1.50-0 B—=— —
sidsnaniasiasiashaarl 1
| ] | | . ;\\
| : ) -
| p N - Bpm=
| W 77 bl
< |y _;l%_ | 8 S L
—|= N < 0
o~ —
L J
T —
V=
| %,
(2.7) 0.30£0.05
(5.6) L (40)
| 2.00z0
Section B-B
5,30+
Y [ &/fv‘/"
AT A
T >
7_'—3 |\ﬂ7_1\
\
Section A-A

TAIYO YUDEN CO., LTD.

19/91



27-Feb.2019 Ver.1.9
Confidential

EYSGINAWY-WX TAIYO YUDEN CO., LTD.

Control No. Control name
HD-BB-A150123 (33) | WBLHE
Reel specification
V— Ak
T (Unit:mm)
C\ ¢ 330E£2
$13+0.2
—_— y
W-1.5/+2
Tape wide] 8mm 12mm 16mm 24mm 32mm 44mm
W 9.4mm 13.4mm | 17.4mm | 25.4mm | 33.4mm | 45.4mm

Taping performance
Tt RE

Both of an embossing tape top cover tape bear this, when the power of 10N is applied in the direction of a drawer.
CTURAT =T by T HN=T =T LB BIE LG AN IOND W ZE MR 23581, 2RISR 95 2 8.

The exfoliation adhesion of a top cover tape is the intensity of 0.1~1.3N.

(The angle to pull is 165~180 degrees. The speed to pull is 300 mm/min.)

Ry T HN—T =T ORI T, A 165~ 180 IR D | 300mm/MInD AL —R Thy 7 H 8 —F — T &5 5oz k&
0.1~13NE9 5.

Note

fii#
Lack of the parts in 1 reel is with two or less pieces.
W=V O DORET2MEETLLET, (G ERBEIBOEIIFAC T, RELTT =T N TOEY 22—V iKIT
D2HE CHFASE QLB RITARV ET, )

MSL Level 3 Under control
MSL (FL~13 TEBLTWET,

TAIYO YUDEN CO., LTD.
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Control No. Control name
13) | 7oTFTIIr—arv/—+

TP —R—FADES21—ILREH (L1 HDR)
SEBR- SREK-REFRETIT
/ FoT s WE R TYT (£F) %2

éi LH i 7

=
4 i
m;'\
i

10mmEl £ \ L 10mmgl_E

10mmel E

[ 30mmil k%3

A B

5mmLi
BLEE Al =

Smmkl F

FREMNBIFETHREOZBMAUZIE. AMVERUNDOEREB R (RBR. EREX. ERD-EOHAEL
E) REULDRRICL TS,

BL. AV EIR EADOBERELEIFE/ I— BT T7(2)ZREBMEDHYE LA
AMVERLED GND /84— R (%63) M 30mm 2 TFEISETUTFHHEREDNIETFTLET DT, TESRY
30mm BLEELTLIESLY,
-AEUEFHELTVABATE, RRDOHEEICI - TIHBEEENELVETTEIHBANHYET,

TAIYO YUDEN CO., LTD.
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Control No. Control name
(213) | 7oTFTIT)r—av/—k

DD REH

|

NO GOOD
FoTHETFIZ
FR-4ASEFELALY

NO GOOD

Tm——
ForrEmIcREN #-TD

,——

NO GOOD

SRE A B EE A AL TS (RBR)

BiREGED7 > THRE

WSS
//// Hﬂ . jJJ'{—, iﬁt}

-
g

P

A BAR

t: SiEEx

0: WSS LTS LOER
gt f..?.;

t

o+ -+ g ‘t
g=1.5
t 5

L OMESER-THRICEH SO LERRLET.

T
o
L=
AV IV

BLEEYa—)

.

‘BLEEYa— T THi~OT—ILFIE#IT TS,

TAIYO YUDEN CO., LTD.
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Control No.

Control name

(3/3)

ToTHT7I)r—av/—k

R MR (GR il B AR R IR E)

Measured in Satimo Stargate system at TAIYO YUDEN R&D CENTER.

Measurement data of antenna

Frequency [MHz] [@2400 @2442 @2484 Matching circuit constant 24.Dec.2014
|Peak gain __________dBi .. : I
3-plane TX-H -3.0 -2.8 -1.5 YQ— 75nH ———0 N/A:-
Appearance and coordinates definition IX-V 6.0 4.7 4.8 N/A 1.0pF  |7.5nH: HKO6037N5]
3.0 -2.8 L5] _?L _%_ 1.0pF: TMK063 CHO10CP-B
7,@!!1:,17);7{51}[11 7777777777 [ !i:HJl 7777777777777777777777777 30MHz @ VSWR<2
XY -plane I'X-H 10.2 2.5 2.8 1 Frequency characteristic 150MHz @ _\.'S{\J\‘R“
TX-V -16.8 16 15.8
—_—VSWR
L PwsEM| 04 86 A8 10 e 2
YZ-plane TX-H -18.1 -16.7 -17.1) ¢ N -4
[X-V 1.5 3 -6
boeoomooo PlusHV) =
ZX-plane rX-H 8 %
IX-V 102
___________ Plus(H,V) ,|2§
3-plane TX-H =
ey -14
-16
Efficiency [dB] 2 18
VSWR [:1]
1 420
2000 2200 2400 2600 2800 3000
Frequency [MHz]
Radiation pattern
+7 XY-plane @2442MHz|  +7 YZ-plane @2442MHz|  +7 ZX-plane @2442MHz
/1 \ 0 g (+7) T \\ (+7)
5 +Y — =y — '/‘,f +Y
1§ = s
AL s E
Y) (+Y) Y) +Y) (+X) -X)
——TX-H ——TX-H ~—=TX-H
unit: dBi (+X) XV | nie: dBi (-Z) T TXN | it dBi (-7Z) XV

FEHIZONT

KT TFTI)r—23ar/—MEBLEED2—LITBEIA TS 7o THHEE LY RCERT 51

HNSEEMTY . BISTERE - RIEMEZHER - RATHLDTEHYFELEA,

"ARBERIE.BLE EVa—)LELTERERIMENFBLTHEYET DT, FRREDOEEICEHLET. £
Ca—IVHDTUTTFRAIYFURIBROEREERTHEETEEFRA. ZEBLIGA X, BKEAR

AEERMYETBEAHYET,

TAIYO YUDEN CO., LTD.
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Control No. Control name
(1) | THAUHAF

1.EREES X

VCC_NRFEY®DiIh EAYER] (OV A5 1.8V) [F100msEBAHRLTTRELY,

2. HREIRER

VCC_NRF [FCDEC1—ILDACVER (1.8-3.6V)TY, VCC_NRFDERETHEILLDO E—F
Tl& 1.8V 5 3.6V, DCDC E—FTI& 2.1V M5 3.6V TY, HNE DC/DC A /N\—FEEIZBEHT H&
Y E¥#B721E %R (3. Nordic Semiconductor 1 F4TM"nRF51 _Series_Reference_Manual v3.0"® 12.1.3
BFCSBTEN, BREHICIIEREETDEHNKREVGE . IREMET ZETEEAHYET, S ERL
FaL—42%FEATHEEE. BREBISEVEDEEEL. ERMSELLIBICEEABAEE LG
FITFE T,

3. EithEhfE

BRELTNEEM (fl: CR2032)2EATHEHE(F. KBEEa T (BRNERD 100uF 32T
DHEE)EENDEIEHLTTEN, EERHICES1—ILEEESEAEIC. AFICLEBEERTE
BRELET,

4. INB—UBRETHAK

4-1. BR%

BREOTHYIT)oTaAToHIE, EVa—I/ILD VCC_NRF EVDERICEELTTFSELY, VCC_NRF
DEHRIL. 18 0.5mm LU LT, KURSLEROETEE TG T HLEHRELET,

ﬂ‘/ E7OEEE 0.2mm L EERBELES,
\ SAUEIL 0.5mm LLEEHELFET,

*x KEQEFEBRBIHEMNBLWMES X, IMSLRET T,

ECa—IL BEBOLTTEL,

x INREDOTHYTIoTaAvTFoHE, KYED2—ILDE
IZEBELTTSELY,

VCC_NRF

4-2. ThyFYoFavToyERE

ThYyFT)oFavToHE INEEIVTUY (#9 10pF) EXRBEaVTUY (luF A5 10uF) %48
HEDETREBET S EEHELET . THYTIT a0 TUHD GND (90 —XRIL—Th &N S
FIITED2—I)LD GND DERICERET S EEHELES,

4-3. GND /34—y

BRTHYT)oHTAToH D GND (FEY1—I)L GND OuELIZEBELTTFELD, HELAVYDT7AYL—

DAVEMHERT B1=DIZ, 185 ESGND BZER-TTSLY, =B
: BRHS A
Eoa—IL
[ . —— CNDFE
|

£ZB®D GND /83— lE. ZLOEF7THE®D GND BIZEHLTT LY,

TAIYO YUDEN CO., LTD.
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Version | Date Description
1.0.0 2015/09/03 | First official release
1.0.1 2016/12/07 | Minor editorial modification
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Copyright Information:
- Bluetooth® low energy module Software -
This software is owned by TAIYO YUDEN CO., LTD.

You and your company shall conform following:

(1) The software image may not be made a copy from
TAIYO YUDEN CO., LTD.’s module.

(2) The software image provided by TAIYO YUDEN CO.,
LTD. must not be loaded to another vendor’'s module
or chipset, and can be copied only for backup.

(3) The software image may not be provided to anyone.

(4) The software image may not be analyzed by reverse
engineering, decompile, and disassemble.

(5) This document may not be provided to anyone without
the prior written agreement with TAIYO YUDEN CO,
LTD.

TAIYO YUDEN CO., LTD. is not responsible for any
damage caused by this software.

Copyright Year 2015-
Firmware Version is Ver. 3.0.0

There is a possibility of changing a software specification.

TAIYO YUDEN CO., LTD.
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1. Overview
This specification is for module based on TAIYO YUDEN original service. This specification will only
define supporting point-to-point connections.

GPIO

l T UART

Host Interface Application

GAP

GATT

ATT SM

L2CAP

Hardware

Software Block Diagram

Central V Peripheral

y Peripheral

Smaf;c Ehone
(Central)
Usage Model

* Only one-to-one connection is supported.

TAIYO YUDEN CO., LTD.
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2. Basic software state diagram

Power On Connect
Command Mode Connect Mode
Disconnect
v Direct Test Mode

e Command mode:

Module can only accept control commands in this mode.
¢ Connect mode:
In this mode, module will transparently send and receive data. When disconnected,
it will return to Command Mode.
e Direct Test mode
RF PHY testing of Bluetooth® low energy devices.

TAIYO YUDEN CO., LTD.
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3. Control Command Syntax

Control commands which the host sends are based on character strings that start with “B”(ASCI|I
code: 0x42, 66 decimal), and that end with <CR><LF> (ASCII code: 0xOD 0x0A) (decimal values 13,
10).

Response event which host receives are started with <CR><LF> and ended <CR><LF>. Please
note that this specification / application does not allow for multiple commands to be sent to the host.
The application is not responsible for parsing of packets / command sequences.

Command Mode — Control Command:
“B”{command characters}[ParameterlParameter2:: Parameter(N)]<CR><LF>

Response Event:
<CR><LF>{event characters}[ParameterlParameter2::Parameter(N)]<CR><LF>

TAIYO YUDEN CO., LTD.
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4. Peripheral
4.1. Command and Event List
4.1.1. Common Commands

Command | Function
Character

Parameter

Response

Configuration

These commands are available when advertising stopped.

ST1 Set initiator's address in Direct | Parameter: Successful: ACK
Advertising. BD Address Failed: NAK##
“BST1112233445566”
ST2 Set Local device address Parameter: Successful: ACK
BD Address Failed: NAK##
“BST2F01234AABBCC” (Static Address)
It will return to the initial value when
reset.
ST3 Set Local Device Name Parameter: Successful: ACK
(MAX 16CHARACTERS) Device_name Failed: NAK##
The setting will be updated after reset.
ST4 Set default value for PSKEY Successful: ACK
Failed: NAK##
The setting will be updated after reset.
Baudrate setting is not initialized.
PSKEY is Persistent Store Key.
Please refer section 4.2.
ST5 Set PSKEY Value Parameter O: Successful: ACK
(Note Values 0 >= are valid) PSKEY: DD Failed: NAK##
Example BST5030100 (Decimal)

(set PSKEY 03 to 0x0100)
Parameter 1:
Value: HHHH

(Hex Word)

The setting will be updated after reset.
Please refer section 4.2.

TAIYO YUDEN CO., LTD.
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GT2 Read Local BD Address Successful:
Local BD_ADDR, ACK
Failed: NAK##
GT3 Read Local Device Name Successful:
Local Device Name,
ACK
Failed: NAK##
GT5 Read PSKEY Value Successful: KVHHHH,
Example: BGT501 (Get ACK
PSKEY 1) Failed: NAK##
GT6 Read Paired Initiator's BD Address Success:
or IRK Initiator's BD Address,
(Initiator = Central side) IRK, ACK
Failed: NAK##
DD Delete Paired Initiator’s BD Address Success: ACK
Reset is necessary to enable Failed: NAK##
deletion.
TT Go to Direct Test Mode Successful: ACK
Failed: NAK##
SP Go to Power saving mode Failed: NAK##
RS Reset the module Successful: Ver. XXXX
Failed: NAK##
RL Role switch Parameter: Successful: ACK
The setting will be updated after | 0 : Peripheral Failed: NAK##
reset. 1: Central

TAIYO YUDEN CO., LTD.
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Link Control

CD

Connectable & Discoverable
(Advertising Start or Stop)

Parameter
Connectable /
Discoverable flag

‘0! —
Advertising Stop.
Not Connectable
or Discoverable.

$1 H _
Advertising Start.
Connectable and
Discoverable.

Allow Scan
Request from Any,
Allow Connect
Request from
White List Only.

52! _
Directed
Advertising Start.

‘3’ — Both
Advertising Start.
Connectable and
Discoverable.

i4! _
Discoverable but
not connectable.

Successful: ACK,

Failed: NAK##

TAIYO YUDEN CO., LTD.
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Response Function Parameters

Events

ACK Successful

NAK## Failed Failed Reason — See Error section 4.3. for
further details.

CON Connection successful Established Remote BD ADDR

DCO Disconnect

ADT Advertising Timeout

PAS Pairing Success

SDC Service Discovery Complete

DSR Disable Service

TAIYO YUDEN CO., LTD.
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4.2. Persistent Store (PS) User Key Description

All Values for “Defaults” are in HEX notation.

Name

PSKEY_USER00 | Key Length: 1

Descriptive Name:

Baud rate

Description: Set Session Baud Rate. (bps)
0001: 9600, 0002: 19200, 0003: 38400, 0004: 57600, 0005: 115200
0006: 230400, 0007: 460800, 0008: 921600

Default: 0001 (9600bps)

Range 0001 - 0008

Name PSKEY_USERO1 | Key Length: 1

Descriptive Name:

Advertising Timeout (sec)

Description: Advertising Timeout defines the timeout for the advertising.
0000 means timeout is disabling. Advertising will continue forever.
Default: 003C (60sec)
Range 0000 — 00B4 (0 — 180sec)
Name PSKEY_USERO02 ‘ Key Length: 1

Descriptive Name:

Advertising Interval (msec)

Description: The time between the start of two consecutive advertising events.
The value in this parameter is multiplied by 0.625msec.

Default: 0040 (40msec)

Range 0020 — 4000 (20 —10240msec)

Name PSKEY_USERO03 ‘ Key Length: 1

Descriptive Name:

Connection Interval Minimum (msec)

Description: Defines minimum value for the connection interval.
The value in this parameter is multiplied by 1.25msec.

Default: 0050 (100msec)

Range 0006 — 0C80 (7.5 — 4000msec)

TAIYO YUDEN CO., LTD.
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Name

PSKEY_USERO04 ‘ Key Length: 1

Descriptive Name:

Connection Interval Maximum (msec)

Description: Defines maximum value for the connection interval.
The value in this parameter is multiplied by 1.25msec.
Default: 00AO (200msec)
Range 0006 — 0C80 (7.5 — 4000msec)
Name PSKEY_USERO05 | Key Length: 1

Descriptive Name:

Slave latency

Description: Defines the slave latency for the connection in number of connection
events.
The Slave Latency field shall have a value in the range of
0 to ((SupervisionTimeout / connectioninterval) -1).
The Slave Latency field shall be less than or equal to 500.
Default: 0000
Range 0000 — 01F4 (0 — 500)
Name PSKEY_USERO06 ‘ Key Length: 1

Descriptive Name:

Supervision Timeout (msec)

Description: Defines the connection supervision timeout.
The value in this parameter is multiplied by 10msec.
Default: 01F4 (5000msec)
Range 000A- 0C80 (100 — 32000msec)
Name PSKEY_USERO07 ‘ Key Length: 1

Descriptive Name:

Auto Advertising Start setting

Description: This will store Auto Advertising Start setting.
“0000” will enable Auto Advertising Start. Advertising will start
automatically when startup or disconnected.
“0001” will disable Auto Advertising Start.

Default: 0000

Range 0000- 0001

TAIYO YUDEN CO., LTD.
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Name

PSKEY_USERO0S8 Key Length: 1

Descriptive Name:

Security setting

Description: This will store Security setting.
“0000” will disable Security setting.
“0001” will enable Security setting (LE Security Mode1, Level 2).
Default: 0000
Range 0000- 0001
Name PSKEY_USERO09 Key Length: 1

Descriptive Name:

Power saving mode setting at startup.

Description: This will store Power saving mode setting at startup.
“0000” will disable Power saving mode. It does not enter Power saving
mode.
“0001” will enable Power saving mode. It enters Power saving mode.
Regardless of the setting, module can enter the mode by BSP
command.

Default: 0000

Range 0000- 0001

Name PSKEY_USER10 Key Length: 1

Descriptive Name:

Description: Not use this user key. This value should be 0000.

Default: 0000

Range 0000

Name PSKEY_USER11 ‘ Key Length: 1

Descriptive Name:

Add the "peer device identify" to connection event.

Description: It can identify the peer device based on the IRK index.
“0000” will disable identify.
“0001” will enable identify.
Please refer section 4.15 for details.

Default: 0000

Range 0000- 0001

TAIYO YUDEN CO., LTD.
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Name

PSKEY_USER12 ‘ Key Length: 1

Descriptive Name:

TX power setting.

Description: Set the radio's transmit power.
Radio transmit power in dBm (accepted values are -30, -20, -16, -12, -8,
-4, 0, and 4 dBm).
0000: 4, 0001: 0, 0002: -4, 0003: -8, 0004: -12, 0005: -16, 0006: -20,
0007: -30

Default: 0000

Range 0000- 0007

Name PSKEY_USER13 Key Length: | 1

Descriptive Name:

DC/DC converter setting

Description:

DC/DC converter setting.
“0000” will disable internal DC/DC converter (and use internal LDO).
“0001” will enable internal DC/DC converter.

Note: When supply voltage goes below 2.1V, DCDC is disabled, and
enabled when the supply voltage goes up again.
About hardware specification, please refer to “DataReport”.

Default:

0000

Range

0000- 0001

Name

PSKEY_USER14 Key Length: 1

Descriptive Name:

RSSI notification setting

Description: RSSI notification setting. Please refer section 0 for details.
Parameter “XYZZ”
X : RSSI of Advertising Event (1 : enable 0: disable) * ignored in
Peripheral
Y : RSSI of Connection Event (1 : enable 0: disable)
ZZ : Skip count ((0x)00 — (Ox)FE)
2-digit hexadecimal number of Connection Event in which RSSI is
not notified.
Default: 0000
Range 0000- 11FE

Device Name: “TYSA-B 3.0.0”

TAIYO YUDEN CO., LTD.
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4.3. Error Codes

# | Error Name Program Logic Cause / Action taken by Host

-1 | Unknown Error There is the possibility that the hardware is out of order.

00 | Command Not Recognized It confirms whether or not the command is correct.

01 | Bad Parameter It confirms parameter range.

02 | Invalid State Stop Advertising / Scanning or Disconnect.

03 | Send Data Error It failed to send data over BLE.

04 | UART Buffer full Wait until data is sent over BLE. (in CONNECTED state)

(buffer size : 512byte) Buffer is cleared and input command again. (in other
state)

05 | Connection Fail Please try again.

(Central Only) If bond information exists, delete it and try again.

06 | Device Full Flash block for storing pairing information is full. (Max 7)
To store new device information, delete with BDD
command.

07 | Pairing Failed Please try again.
If bond information exists, delete it and try again.

08 | FLASH access error Please run forced initialize (4.5.5).

11 | Connection Parameter Error | It confirms connection parameter.
Check PSKEY settings.

21 | Advertising Parameter Error | It confirms advertising data and parameter.

(Peripheral Only) Check PSKEY setting.
If Advertising data is customized, check the parameter
and the response of ST7/ST8/GT7 command.

22 | Advertising Whitelist Error It confirms whether or not whitelist exists.

(Peripheral Only) Before using CD1 command, perform bonding with the
target device.

31 | Scanning Parameter Error It confirms scanning parameter.

Check PSKEY setting.

TAIYO YUDEN CO., LTD.
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4.4. Message Sequence Chart
4.4.1. Power On (In case of PSKEY_USER01#’0000’ and PSKEY_USER07="0000’)

(  HOST )

“<CR><LF>Ver. X.X.X<CR><LF>

( Module )

“<CR><LF>ADT<CR><LF>"

N

<

y N

4.4.2. Advertising Start

( HOST )

“BCD3<CR><LF>"

(  Module )

A 4

“<CR><LF>ACK<CR><LF>"

A

“<CR><1.F>ADT<CR><L.F>"

A

27-Feb.2019 Ver.1.9
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Advertising hRlS
_____________________ N ,’,
e’
IS
Advertising hRIS
Pt
P
RN
Advertising Ty
Sttt S
13
r
S Y
Advertising T
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4.4.3. Advertising Stop
1 HOST ) (  Module )
C Advertising \“>
______________________ }\<’,’/
I_____________________‘l \\\
! Advertising s
“BCDO<CR><LF>" > 'L_____________________,I el

“<CR><LF>ACK<CR><LF>"

v v

4.4.4., Connect

1 HOST ) (  Module ) (  Central )

~

CONNECT_REQ

:“<CR><LF>SDC<CR><LF>” <

[ Connection established ]
j WRITE_REQUEST
A WRITE RESPONSE
<<CR><LF>CON[BD ADDR<CR3<LF>" g
[ Connect Mode ]
v \ 4 v

TAIYO YUDEN CO., LTD.
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4.45. Sending & Receiving Data over a connected Link

1 HOST ) ( Module ) (  Central )

[ Connection established ]
[ Connect Mode ]
Datal
Data2
" Data2
v \ 4 v

Max send a packet data size = 20bytes
Max receive a packet data size = 20bytes

TAIYO YUDEN CO., LTD.
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4.4.6. Disconnect

( HOST )
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[ Connection established ]
) LL_TERMINATE_IND
“<CR><LF>DCO<CR><LF>"
[ ADVERTISING ]
D Advertising %
D Advertising N
(In case of PSKEY_USER07="0000")
v v v
4.4.7. Pairing
1 HOST ) ( Module ) (  Central )
D Advertising %
______________________ }\<,,’
I_____________________J \\\
! Advertising N

SMP Pairing Request

A

SMP Pairing Response >

[

Pairing succeed ]

_ “<CR><LF>PAS<CR><LF>"

«

TAIYO YUDEN CO., LTD.
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4.4.8.

(  HOST )

Directed Advertising

“BST1112233445666<CR><LF>")

“<CR><LF>ACK<CR><LF>"

A

“BCD2<CR><LF>”

\ 4

“<CR><LF>ACK<CR><LF>"

d
<

v v

( Module )

27-Feb.2019 Ver.1.9
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(  Central )

Set the initiator

v

It connected only initiator at the specified address. (By BST1)

* Direct Advertising Timeout is 1.28sec regardless of setting.
If set '0000' to Advertising Timeout it will continue to Advertising. (PSKEY_USERO01)

TAIYO YUDEN CO., LTD.
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4.4.9. Sending Battery Level

1 HOST ) ( Module ) (  Central )

[ Connection established ]
[ Connect Mode ]
P0.17 Low
>
Battery Level
> Battery Level >
v \ 4 v

A send packet data size = 1byte ( 0 — 100%)

4.4.10. Disconnect Request

[ Connection established ]
[ Connect Mode ]
P0.06 Low for more than 50msec
> LL TERMINATE IND
< LL_ack
“<CR><LF>DCO<CR><LF>”

[ Command Mode ]

v l v

TAIYO YUDEN CO., LTD.
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4.5. GPIO state and control
Pin Name Input / Output Description
P0.04 Input Forced initialize,
Request Sleep mode
P0.17 Input Send a battery level
Request DFU mode
P0.05 Output Module active/sleep indicate
P0.19 Output State indication of module
DFU indication
P0.06 Input Disconnect request
Resume from Power saving mode
P0.21 Input Sleep indication of host
Resume from Power saving mode
P0.25 Output Wake up request
P0.23 Output Mode indication of module

TAIYO YUDEN CO., LTD.
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4.5.1. Advertising
P0.19

High

Low

500m$ 500ms‘|.

P0.23 Low

45.2. Connect
P0.19 High
P0.23 High

4.5.3. Disconnect & Standby
P0.19 Low
P0.23 Low

4.5.4. Battery Service

If you want to send the Battery Level. Please make the P0.17 Low.

P0O.17
High

It is transmitted as general-purpose data.
(TAIYO YUDEN Original Characteristic UUID : 0x1571)
Low It is transmitted as Battery Level.
(Characteristic Battery Level UUID : 0x2A19)

4.5.5. Forced initialize
All user setting of the module return to a default value when make P0.04 Low at module startup.
After P0.04 Low, H/W reset or power restart is necessary.

TAIYO YUDEN CO., LTD.
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4.5.6. Sleep mode request and indicate

P0.04
High

Low for more than 50msec  Low for more than 50msec
P0.05

High active active

sleep
UART_TX
High

* Buffer size : 128byte If the buffer is full, further data received is discarded without any
events.

TAIYO YUDEN CO., LTD.
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4.6. Service
Primary Service
TAIYO YUDEN Original Service UUID :
0x442F1570-8A00-9A28-CBE1-E1D4212D53EB
Characteristic
TAIYO YUDEN Original Characteristic UUID :
0x442F1571-8A00-9A28-CBE1-E1D4212D53EB (Read, Notify)
TAIYO YUDEN Original Characteristic UUID :
0x442F1572-8A00-9A28-CBE1-E1D4212D53EB (Write, Write no response,

Notify)
* GATT Server is implemented in Peripheral role of this software.
4.7. UART configuration

RX_PIN : P0.03

TX_PIN : P0.01

CTS_PIN : P0.02

RTS_PIN : P0.00

Baud rate : depend on PSKEY_USERO0O (default setting: 9600)

Data : 8 bit

Parity : none

Stop : 1 bit

Hardware flow control : Enabled (In case of DTM, flow control is disabled)

4.8. SWD (Serial Wire Debug)
SWDIO:
SWDCLK :
These pins are for FW debug and flash programming 1/O.
We recommend your company set up these pins for rewriting the firmware.

TAIYO YUDEN CO., LTD.
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4.9. Host wake-up sequence
PO.21 [ Host Active ] [ Host Sleep } [ Host Active ]
P0.25
©)
UART_TX —
s
B
i1
0w @

(O Communication data or an event occurs in HOST Sleep.

@ It waits until the host becomes active.

(@ Module request to host wake-up via PIO.

@ If HOST becomes Active, module send communication data or event.

* Buffer size : 128byte If the buffer is full, further data received is discarded without any
events.

TAIYO YUDEN CO., LTD.
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4.10. DTM (Direct Test Mode)
4.10.1. Enter DTM and exit DTM (one-time)

( HOST )

P0.04 Low
&&
P0.06 Low
&&
P0.17 Low

( Module )

TAIYO YUDEN CO., LTD.

>

Power ON

DTM Mode

H/W Reset or
Power restart

Normal Mode
v
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4.10.2. Enter DTM and exit DTM with UART command (permanent)

1 HOST ) Module

“BTT<CR><LF>"

i

“<CR><LF>ACK<CR><LF>"

A

H/W Reset or
Power restart

DTM Mode

!

“31 31 (HEX)”

“00 00 (HEX)”

A

Automatically
reset

Normal Mode

—

TAIYO YUDEN CO., LTD.
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4.10.3. Enter DTM and exit DTM with GPIO (permanent)

1 HOST ) Module

“BTT<CR><LF>"

i

“<CR><LF>ACK<CR><LF>"

A

H/W Reset or
Power restart

DTM Mode

!

P0.04 Low for 3 second

P0.05 Low

A

H/W Reset or
Power restart

Normal Mode

—

v

4.10.4. DTM Commands/Events
These commands/events are conforming to DTM of Bluetooth® specifications V4.0.
Please refer to Bluetooth® specifications V4.0.
(Core System Package [Low Energy Controller volume] Part F, Direct Test Mode)

TAIYO YUDEN CO., LTD.
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4.11. GPIO check
Host can inspect GPIO by special commands in DTM.

DTM Mode

“Special command”

Y

Command Function Response

(Hex value)

32 30 It makes P0.05 Low. 00 00

3231 It makes P0.05 High. 00 00

33 30 It makes P0.19 Low. 00 00

3331 It makes P0.19 High. 00 00

34 30 It makes P0.25 Low. 00 00

34 31 It makes P0.25 High. 00 00

35 30 It makes P0.23 Low. 00 00

3531 It makes P0.23 High. 00 00

39 39 It acquires state of Input Pin. XX 0000
XX: state

Bit0: P0.04 (0:Low, 1:High)
Bitl: P0.17 (0:Low, 1:High)
Bit2: P0.06 (0:Low, 1:High)
Bit3: P0.21 (0:Low, 1:High)
Example
01 : P0.04 is High.
Other Pin is Low.
OF: All Pin is High.
0B: P0.06 is Low.
Other Pin is High.

TAIYO YUDEN CO., LTD.
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4.12. Sleep Mode (SYSTEM ON)
This Sleep is available in during Advertising and Connection.
UART I/F is not usable during Sleep.

4.12.1. Enter sleep mode

( HOST )

P0.04 Low for more than 50msec

P0.05 Low

<

Sleep
UART I/F is disable

(L4
\

v

In case of UART data happen, the module notify to Host via P0.25.
It is same as “Host wake-up”.

4.12.2. Exit sleep mode

1 HOST ) Module

Sleep

P0.04 Low for more than 50msec

P0.05 High
<

Active ) ART I/F is enable

: v

TAIYO YUDEN CO., LTD.
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4.13. Power saving mode (SYSTEM OFF)
4.13.1. On startup (In case of PSKEY_USER09="0001’)

Power saving
Mode

P0.06 Low

Exit Power saving mode.

;<CR><LF>Ver. X. X X<CR><LF>"

4.13.2. BSP command

1 HOST ) ( Module )

“BSP<CR><LF>" >

Power saving
Mode

Input Pin(P0.04 or P0.06 or PO.Z(? Low
* P0.04 causes force initialize (see section 4.5.5)

‘;<CR><LF>Ver. X.X.X<CR><LF>"

TAIYO YUDEN CO., LTD.
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4.14. Device Firmware updates (DFU)

1 HOST ) ( Module )
P0O.17 Low
>
P0.19 High
< 9
DFU Mode
Firmware image transmission
J ACK
< P0.19 Low
v v
UART
Baud rate : 38400 bps
Data : 8 bit
Parity : none
Stop : 1 bit

Hardware flow control : Enabled

* Please contact TAIYO YUDEN when you use this function.

TAIYO YUDEN CO., LTD.
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4.15. Identify the peer device

Some centrals devices uses a Random Address and makes an IRK entry. In this case, address
would change. It is unclear whether the connection with any central. You can add identify to the
connection event by the setting PSKEY.

In case of PSKEY_USER08="0001" (Security On) and PSKEY_USER11="0001" (Enable
Identify)

4.15.1 Pairing

1 HOST ) ( Module )

“‘BCNI<CR><TF>” >

“<CR><LF>ACK<CR><LF>"

< “<CR><T . F>SDC<CR><T.F>”

“<CR><LF>PAS<CR><LF>"
‘<CR><LF>CON[BD ADDRI1]<CH><LF>"//i0S1 (Random Address)
“<CR><1.F>DCO<CR><IF>"

A

A A

“<CR><LF>SDC<CR><LF>"

)l

“<CR><LF>PAS<CR><LF>"
“<CR><LF>CON[BD_ADDR2]<CR><LF>" // Android (Not Random)
 “<CR><LF>DCO<CR><LF>”

)l

“<CR><LF>SDC<CR><LF>"

«

“<CR><LF>PAS<CR><LF>"
‘;<CR><LF>CON[BD_ADDR3]<CE ><LF>"// 10S2 (Random Address)
) “<CR><LF>DCO<CR><LF>"

«

TAIYO YUDEN CO., LTD.
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4.15.2 Connection

( HOST )

“BCD1<CR><LF>"

( Module )

// White list only

\4

“<CR><LF>ACK<CR><LF>"

A

“<CR><LF>SDC<CR><LF>"

<«

KCR><LF>" //i0S1 (Random Address), Identify is add

;<CR><LF>CON[BD ADDR1X].11
“<CR><LF>DCO<CR><LF>"

&
<«

“<CR><LF>SDC<CR><LF>"

ddress has changed even with the same Central (i0S1)

“<CR><LF>CON[BD ADDR2]<CR><Il

F>” // Android (Not Random), Identify is not add

“<CR><LF>DCO<CR><LF>"

A ATA

“<CR><LF>SDC<CR><LF>"

“<C >

h

<LF>CON[BD ADDRS3X].3<CR

<LF>"// 1082 (Random Address) , Identify is add

\ddress has changed even with the same Central (i0S2)

“<CR><LF>DCO<CR><L§>\”

Y
N

A

“<CR><LF>SDC<CR><LF>" |

N
3 It can recognize the Central by identifier.

“<CH><LF>CONIBD_ADDR3XX],34CR

><LF>" // 1082 (Random Address) , Identify is add

“<CR><LF>DCO<CR><LF>"

<«

TAIYO YUDEN CO., LTD.
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4.16 RSSI notification
Output RSSI value to UART according to PSKEY_USER14.

Format
In Advertising (only Central)

<CR><LF><RSSI (signed 4-digit)><,><BD Address (12-digit)><CR><LF>

In Connection

<CR><LF><RSSI:><RSSI (signed 4-digit)><CR><LF>

Example

/I In Advertising (only Central)
-043,DF3F7BAF76F9
-101,E647ADD614B0
-044,DF3F7BAF76F9

// In Connection
RSSI:-043
RSSI:-043

When UART baudrate is too low compared to RSSI notification rate, the output data may be
incomplete.
In Sleep (4.5.6) and Host Sleep (4.9), RSSI natification is suspended.

In connection
1. By the format above, distinguish RSSI notification from the data over BLE.
2. Set Connection Interval and skip count (PSKEY_USER14) so that RSSI notification interval is
more than 500ms.
For example, if Connection Interval is 7.5msec (minimum), skip count should be 67 (0x43) or
more.
7.5 * 67 =502.5 msec
How to get Connection Interval:
In Central, Connection Parameter update from Peripheral is notified in INT response.
If there is no INT response, Connection Interval remain the parameter in CONNECT_REQ
that is PSKEY_USERO03 and PSKEY_USERO04 of Central described in 5.2.
In Peripheral, check PSKEY_USERO03 and PSKEY_USERO04 of Peripheral described in 4.2.
If Connection Parameter in CONNECT_REQ that Central assigned does not meet
Peripheral’s,
Peripheral sends connection parameter update request.

TAIYO YUDEN CO., LTD.
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4.17. Notices

. This application uses Softdevice S120 V2.1.0. for Peripheral.

. <CR><LF> are not added to the first response for the GT3 command. After outputting the first

response, <CR><LF>ACK<CR><LF> is outputted.

. The parameter of the ST3 command is ignored on and after NULL(0x00).

. Please twice send CDO when performing CDO command between SDR event and CON event

and between DSR event and DCO event.

. Auto Advertising is CD3 equivalency at startup. If CD command performed in the other

parameters, then Auto Advertising uses this parameter.

. It shift to command mode after DSR event. It will receive a command.
. Advertising will stop at the SDR events occur, but P0.19 keeps toggling.

. Connection Interval may be refused. It will accept if there is a request for Connection Interval

from Central side.

. NAK28 will occur when repeated pairing with the same Central to use the Random Address.

Please delete the pairing information by the BDD command.

10. ST2 command accepts only Static Address (BLUETOOTH SPECIFICATION Version 4.1 [Vol 3

PartC] 10.8.1). A static address is a 48-bit randomly generated address and shall meet the
following requirements.

- The two most significant bits of the static address shall be equal to '1'.
- All bits of the random part of the static address shall not be equal to '1".
- All bits of the random part of the static address shall not be equal to '0'.

11.

Both IRK and BD Address for the same device is listed in GT6 command in some devices such
as nexus7. In such cases, the number of elements of GT6 command response is more than 7.

12. Data transmission is implemented with Notification and Write Command in GATT. Because

these commands are without ACK response, this application is not able to guarantee the
reaching of the data.

13. The buffer size for Sleep (Section 4.5.6) is 128byte. If the buffer is full, further data received is

discarded without any events.

14. The buffer size for Host wake-up (Section 4.9) is 128byte. If the buffer is full, further data

15.

16

received is discarded without any events.

TT command set the flag for Direct Test Mode.
To reset the flag, input “31 31(HEX)” or set GP1O P0.04 Low for 3 second. Until the flag is reset,
the module keeps DTM even after system restart.

. Do not turn the power off while the data is written to FLASH memory with ST3/ST4/ST5
command, or all the data is erased and the default value is set.

TAIYO YUDEN CO., LTD.
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17. When UART baudrate is too low compared to the number of paired devices, GT6 command
response will be partially missed.
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5. Central

5.1 Command and Event List
5.1.1. Common Commands
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Command | Function Parameter Response
Character
Configuration
These commands are available when scanning stopped.
ST2 Set Local device address Parameter: Successful: ACK
BD Address Failed: NAK##
“BST2F01234AABBCC” (Static Address)
It will return to the initial value when
reset.
ST3 Set Target Device Name Parameter: Successful: ACK
(MAX 16CHARACTERS) Device _name Failed: NAK##
The setting will be updated after reset.
ST4 Set default value for PSKEY Successful: ACK
Failed: NAK##
The setting will be updated after reset.
Baudrate setting is not initialized.
PSKEY is Persistent Store Key.
Please refer section 5.2.
ST5 Set PSKEY Value Parameter O: Successful: ACK
(Note Values 0 >= are valid) PSKEY: DD Failed: NAK##
Example BST5030100 (Decimal)
(set PSKEY 03 to 0x0100)
Parameter 1.
The setting will be updated after reset. | Value: HHHH
Please refer section 5.2. (Hex Word)
GT2 Read Local BD Address Successful:
Local BD_ADDR, ACK
Failed: NAK##
GT3 Read Target Device Name Successful:
Local Device Name,
ACK
Failed: NAK##
GT5 Read PSKEY Value Successful: KVHHHH,
Example: BGT501 (Get ACK
PSKEY 1) Failed: NAK##

TAIYO YUDEN CO., LTD.
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GT6 Read Paired Peripheral's BD Address Success:
Peripheral’s BD
Address, ACK
Failed: NAK##
DD Delete All Paired Peripheral's BD Success: ACK
Address Failed: NAK##
Reset is necessary to enable
deletion.
TT Go to Direct Test Mode Successful: ACK
Failed: NAK##
SP Go to Power saving mode Failed: NAK##
RS Reset the module Successful: Ver.
X X.XC
Failed: NAK##
RL Role switch Parameter: Successful: ACK
The setting will be updated after reset. | O : Peripheral Failed: NAK##
1: Central
Link Control
SC Scan Start or Stop Parameter Successful: ACK
‘0’ — Failed: NAK##

Scanning Stop.

$1,_

Scanning Start.

TAIYO YUDEN CO., LTD.
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5.1.2. Common Response Events
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Response Function Parameters

Events

ACK Successful

NAK## Failed Failed Reason — See Error section 5.3.
for further details.

CON Connection successful Established Remote BD_ADDR

DCO Disconnect

SCT Scanning Timeout

PAS Pairing Success

INT Connection Interval ParameterO:
Max Connection Interval
Parameterl:
Min Connection Interval

TAIYO YUDEN CO., LTD.
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5.2 Persistent Store (PS) User Key Description
All Values for “Defaults” are in HEX notation.

Name

PSKEY_USERO00 | Key Length: 1

Descriptive Name:

Baud rate

Description: Set Session Baud Rate. (bps)
0001: 9600, 0002: 19200, 0003: 38400, 0004: 57600, 0005: 115200
0006: 230400, 0007: 460800, 0008: 921600

Default: 0001 (9600bps)

Range 0001 - 0008

Name PSKEY_USERO1 ‘ Key Length: 1

Descriptive Name:

Scanning Timeout (sec)

Description: Scanning Timeout defines the timeout for the scanning.
0000 means timeout is disabling. Scanning will continue forever.
Default: 003C (60sec)
Range 0000 — 3FFF (0 — 16383sec)
Name PSKEY_USER02 | Key Length: 1

Descriptive Name:

Scanning Interval (msec)

Description: The time between the start of two consecutive scanning events.
The value in this parameter is multiplied by 0.625msec.

Default: 00AO0 (100msec)

Range 0004 — 4000 (2.5msec — 10.24sec)

Name PSKEY_USERO03 ‘ Key Length: 1

Descriptive Name:

Connection Interval Minimum (msec)

Description: Defines minimum value for the connection interval.
The value in this parameter is multiplied by 1.25msec.

Default: 0014 (25msec)

Range 0006 — 0C80 (7.5 —4000msec)

TAIYO YUDEN CO., LTD.
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Name

PSKEY_USERO04 ‘ Key Length: 1

Descriptive Name:

Connection Interval Maximum (msec)

Description: Defines maximum value for the connection interval.
The value in this parameter is multiplied by 1.25msec.
Default: 0028 (50msec)
Range 0006 — 0C80 (7.5 — 4000msec)
Name PSKEY_USERO05 | Key Length: 1

Descriptive Name:

Slave latency

Description: Defines the slave latency for the connection in number of connection
events.
The Slave Latency field shall have a value in the range of
0 to ((SupervisionTimeout / connectioninterval) -1).
The Slave Latency field shall be less than or equal to 500.
Default: 0000
Range 0000 — 01F4 (0 — 500)
Name PSKEY_USERO06 ‘ Key Length: 1

Descriptive Name:

Supervision Timeout (msec)

Description: Defines the connection supervision timeout.
The value in this parameter is multiplied by 10msec.
Default: 01F4 (5000msec)
Range 000A- 0C80 (100 — 32000msec)
Name PSKEY_USERO07 ‘ Key Length: 1

Descriptive Name:

Auto Scanning Start setting

Description: This will store Auto Scanning Start setting.
“0000” will enable Auto Scanning Start. Scanning will start
automatically when startup.
“0001” will disable Auto Scanning Start.

Default: 0000

Range 0000- 0001

TAIYO YUDEN CO., LTD.
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Name

PSKEY_USERO0S8 Key Length: 1

Descriptive Name:

Scan window setting

Description: This will store Scan window setting.
The value in this parameter is multiplied by 0.625msec.
Scan window shall be less than or equal to Scan interval.
Default: 0032 (31.25msec)
Range 0004 — 4000 (2.5msec — 10.24sec)
Name PSKEY_USER09 ‘ Key Length: 1

Descriptive Name:

Power saving mode setting at startup.

Description: This will store Power saving mode setting at startup.
“0000” will disable Power saving mode. It does not enter Power saving
mode.
“0001” will enable Power saving mode. It enters Power saving mode.
Regardless of the setting, module can enter the mode by BSP
command.

Default: 0000

Range 0000- 0001

Name PSKEY_USER10 Key Length: 1

Descriptive Name:

Notice of Connection Parameter Update.

Description: “0000”: It does not notice the Connection Interval.
“0001”: When Connection Interval is changed, It notify via "INT" event.
Default: 0000
Range 0000- 0001
Name PSKEY_USER11 Key Length: 1

Descriptive Name:

Description: Not use this user key. This value should be 0000.
Default: 0000
Range 0000

TAIYO YUDEN CO., LTD.
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Name

PSKEY_USER12 ‘ Key Length: 1

Descriptive Name:

TX power setting.

Description: Set the radio's transmit power.
Radio transmit power in dBm (accepted values are -30, -20, -16, -12, -8,
-4, 0, and 4 dBm).
0000: 4, 0001: 0, 0002: -4, 0003: -8, 0004: -12, 0005: -16, 0006: -20,
0007: -30

Default: 0000

Range 0000- 0007

Name PSKEY_USER13 Key Length: ‘ 1

Descriptive Name:

DC/DC converter setting

Description:

DC/DC converter setting.
“0000” will disable internal DC/DC converter (and use internal LDO).
“0001” will enable internal DC/DC converter.

Note: When supply voltage goes below 2.1V, DCDC is disabled, and
enabled when the supply voltage goes up again.
About hardware specification, please refer to “DataReport”.

Default:

0000

Range

0000—- 0001

Name

PSKEY_USER14 Key Length: 1

Descriptive Name:

RSSI notification setting

Description: RSSI notification setting. Please refer section 5.15 for details.
Parameter “XYZZ”
X : RSSI of Advertising Event (1 : enable 0: disable) * ignored in
Peripheral
Y : RSSI of Connection Event (1 : enable 0: disable)
ZZ : Skip count ((0x)00 — (OX)FE)
2-digit hexadecimal number of Connection Event in which RSSI is
not notified.
Default: 0000
Range 0000- 11FE

Target Device Name: “TYSA-B 3.0.0”

TAIYO YUDEN CO., LTD.
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5.3 Error Codes

# | Error Name Program Logic Cause / Action taken by Host

-1 | Unknown Error There is the possibility that the hardware is out of order.

00 | Command Not Recognized It confirms whether or not the command is correct.

01 | Bad Parameter It confirms parameter range.

02 | Invalid State Stop Advertising / Scanning or Disconnect.

03 | Send Data Error It failed to send data over BLE.

04 | UART Buffer full Wait until data is sent over BLE. (in CONNECTED state)

(buffer size : 512byte) Buffer is cleared and input command again. (in other
state)

05 | Connection Fail Please try again.

(Central Only) If bond information exists, delete it and try again.

06 | Device Full Flash block for storing pairing information is full. (Max 7)
To store new device information, delete with BDD
command.

07 | Pairing Failed Please try again.
If bond information exists, delete it and try again.

08 | FLASH access error Please run forced initialize (5.5.4).

11 | Connection Parameter Error | It confirms connection parameter.
Check PSKEY settings.

21 | Advertising Parameter Error | It confirms advertising data and parameter.

(Peripheral Only) Check PSKEY setting.
If Advertising data is customized, check the parameter
and the response of ST7/ST8/GT7 command.

22 | Advertising Whitelist Error It confirms whether or not whitelist exists.

(Peripheral Only) Before using CD1 command, perform bonding with the
target device.

31 | Scanning Parameter Error It confirms scanning parameter.

Check PSKEY setting.

TAIYO YUDEN CO., LTD.
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5.4 Message Sequence Chart
5.4.1. Power On (In case of PSKEY_USERO01#’0000’ and PSKEY_USER07="0000’)
1 HOST ) ( Module )
‘<CR><LF>Ver. X.X.XC<CR><LFx%"
T Sanning
“<CR><LF>SCT<CR><LF>"
A 4 \ 4
5.4.2. Scan Start
1 HOST ) ( Module )
“BSC1<CR><LF>” R
J “<CR><LF>ACK<CR><LF>"
" Scanming
T Sanning
 “<CR><LF>SCT<CR><LF>”" L__"_""""""""1{/’/
v v

TAIYO YUDEN CO., LTD.
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5.4.3. Scanning Stop

( HOST )

“BSCO<CR><LF>”

“<CR><LF>ACK<CR><LF>"

A 4

N

<

y

5.4.4. Connect

( HOST )

(  Module )

27-Feb.2019 Ver.1.9
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( Module )

! Scanning

1 -

_____________________ ]~<::

| et e ~

! Scanning

1 -
1 e
»
1 \\\

! Scanning

1 -

T

! Scanning

1 -

______________________ 1 e

-

Target Device Found

CONNECT_REQ

( Peripheral )

Y

Connection established

WRITE_REQUEST

Y

&

WRITE_RESPONSE

;<CR><LF>CON[BD ADDR]<CR]

’<LF>”

Connect Mode

J
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5.4.5. Sending & Receiving Data over a connected Link

1 HOST ) ( Module ) ( Peripheral )

[ Connection established ]
Connect Mode
Datal
Datal
Data2
" Data2
v \ 4 \ 4

Max send a packet data size = 20bytes
Max receive a packet data size = 20bytes

TAIYO YUDEN CO., LTD.

75/91



27-Feb.2019 Ver.1.9
Confidential

EYSGINAWY-WX TAIYO YUDEN CO., LTD.

5.4.6. Disconnect

[ Connection established ]

LL_TERMINATE_IND

“<CR><LF>DCO<CR><LF>”

A

[ Command Mode ]

TAIYO YUDEN CO., LTD.
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5.4.7. Pairing

( HOST )

( Module )
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oS

______________________

SMP Pairing Request

A

SMP Pairing Response

»
»

[

Pairing succeed

| “<CR><LF>PAS<CR><LF>"

«

TAIYO YUDEN CO., LTD.
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5.4.8. Disconnect Request

1 HOST ) ( Module ) ( Peripheral )

[ Connection established ]
[ Connect Mode ]
P0.06 Low for more than 50msec
>
LL TERMINATE IND
< LI_ack
“<CR><LF>DCO<CR><L.F>”
[ Command Mode ]
v * v
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5.5 GPIO state and control
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Pin Name Input / Output Description
P0.04 Input Forced initialize,

Request Sleep mode
P0.17 Input Request DFU mode
P0.05 Output Module active/sleep indicate
P0.19 Output State indication of module

DFU indication
P0.06 Input Disconnect request

Resume from Power saving mode
P0.21 Input Sleep indication of host

Resume from Power saving mode
P0.25 Output Wake up request
P0.23 Output Mode indication of module

TAIYO YUDEN CO., LTD.
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5.5.1. Disconnect Request
P0.19
High
Low

1250ms250ms |

P0.23 Low

5.5.2. CONNECTED
P0.19 High
P0.23 High

5.5.3. Disconnect & Standby
P0.19 Low
P0.23 Low

5.5.4. Forced initialize
All user settings of the module return to a default value when make P0.04 Low at module startup.
After P0.04 Low, H/W reset or power restart is necessary.

5.5.5. Sleep mode request and indicate
P0.04
High

Low for more than 50msec  Low for more than 50msec
P0.05
High active active

sleep
UART_TX
High

* Buffer size : 128byte If the buffer is full, further data received is discarded without any
events.
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5.6 Service
Primary Service
TAIYO YUDEN Original Service UUID :
0x442F1570-8A00-9A28-CBE1-E1D4212D53EB
Characteristic
TAIYO YUDEN Original Characteristic UUID :
0x442F1571-8A00-9A28-CBE1-E1D4212D53EB (Read, Notify)
TAIYO YUDEN Original Characteristic UUID :
0x442F1572-8A00-9A28-CBE1-E1D4212D53EB (Write, Write no response,
Notify)

* GATT Server is implemented in Peripheral role of this software.

5.7 UART configuration
RX_PIN : P0.03
TX_PIN : P0.01
CTS_PIN : P0.02
RTS_PIN : P0.00
Baud rate : depend on PSKEY_USERO0O (default setting: 9600)
Data : 8 bit
Parity : none
Stop : 1 bit
Hardware flow control : Enabled (In case of DTM, flow control is disabled)

5.8 SWD (Serial Wire Debug)
SWDIO:
SWDCLK :
These pin are for FW debug and flash programming 1/O.
We recommend your company set up these pin for rewriting the firmware.
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5.9 Host wake-up sequence
Host Acti Host S1 [ Host Acti
PO 21 [ ost Active } [ ost Sleep ] ost Active ]
(.
P0.25
©)
UART_TX R—
R
g
oo
L
D@ @

(O Communication data or an event occurs in HOST Sleep.

@ It waits until the host becomes active.

(@ Module request to host wake-up via PIO.

@ If HOST becomes Active, module send communication data or event.

* Buffer size : 128byte If the buffer is full, further data received is discarded without any
events.
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5.10DTM (Direct Test Mode)
5.10.1. Enter DTM and exit DTM (one-time)

( HOST )

P0.04 Low
&&
P0.06 Low
&&
P0.17 Low

( Module )

TAIYO YUDEN CO., LTD.

P
Power ON

DTM Mode

H/W Reset or
Power restart

Normal Mode
v
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5.10.2. Enter DTM and exit DTM with UART command (permanent)

(  HOST ) Module

“BTT<CR><LF>”

i

“<CR><LF>ACK<CR><LF>"

A

H/W Reset or
Power restart

DTM Mode

y

“31 31 (HEX)”

“00 00 (HEX)”

A

Automatically
reset

Normal Mode

—
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5.10.3. Enter DTM and exit DTM with GPIO command (permanent)

(  HOST ) Module

“BTT<CR><LF>”

i

“<CR><LF>ACK<CR><LF>"

A

H/W Reset or
Power restart

DTM Mode

y

P0.04 Low for 3 second

P0.05 Low

A

H/W Reset or
Power restart

Normal Mode

—

v

5.10.4. DTM Commands/Events
These commands/events are conforming to DTM of Bluetooth® specifications V4.0.
Please refer to Bluetooth® specifications V4.0.
(Core System Package [Low Energy Controller volume] Part F, Direct Test Mode)

TAIYO YUDEN CO., LTD.
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5.11GPIO check

Host can inspect GPIO by special commands in DTM.

DTM Mode

“Special command”

A 4

Command Function Response

(Hex value)

32 30 It makes P0.05 Low. 00 00

3231 It makes P0.05 High. 00 00

33 30 It makes P0.19 Low. 00 00

3331 It makes P0.19 High. 00 00

34 30 It makes P0.25 Low. 00 00

34 31 It makes P0.25 High. 00 00

35 30 It makes P0.23 Low. 00 00

3531 It makes P0.23 High. 00 00

39 39 It acquires state of Input Pin. XX 00 00
XX: state

Bit0: P0.04 (0:Low, 1:High)
Bitl: P0.17 (0:Low, 1:High)
Bit2: P0.06 (0:Low, 1:High)
Bit3: P0.21 (0:Low, 1:High)
Example
01 : P0.04 is High.
Other Pin is Low.
F: All Pin is High.
B: P0.06 is Low.
Other Pin is High.

TAIYO YUDEN CO., LTD.
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5.12Sleep Mode (SYSTEM ON)

This Sleep is available in during Scanning and Connection.
UART I/F is not usable during Sleep.

5.12.1. Enter sleep mode

1 HOST ) Module

Active

P0.04 Low for more than 50msec

P0.05 Low

<

Sleep
UART I/F is disable

ﬂ v

v

In case of UART data happen, the module notify to Host via P0.25.
It is same as “Host wake-up”.

5.12.2. EXxit sleep mode

1 HOST ) Module

Sleep

P0.04 Low for more than 50msec

P0.05 High
<

Active ) ART I/F is enable

5|4
v,
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5.13Power saving mode (SYSTEM OFF)
5.13.1. On startup (In case of PSKEY_USER09="0001’)

Power saving
Mode

P0.06 Low

Exit Power saving mode.

;<CR><LF>Ver. X. X X<CR><LF>"

5.13.2. BSP command

1 HOST ) ( Module )

“BSP<CR><LF>" >

Power saving
Mode

Input Pin(P0.04 or P0.06 or PO.Z(? Low
* P0.04 causes force initialize (see section 5.5.4)

¢ fCR><LF>Ver. X.X.XC<CR><LF>/

TAIYO YUDEN CO., LTD.
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5.14Device Firmware updates (DFU)

(  HOST ) ( Module )

P0.17 Low
>
P0.19 High
< 9
Firmware image transmission
P ACK
< P0.19 Low
v v
UART
Baud rate : 38400 bps
Data : 8 bit
Parity : none
Stop : 1 bit

Hardware flow control : Enabled

* Please contact TAIYO YUDEN when you use this function.

TAIYO YUDEN CO., LTD.
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5.15RSSI notification
Output RSSI value to UART according to PSKEY_USER14.

Format
In Advertising (only Central)

<CR><LF><RSSI (signed 4-digit)><,><BD Address (12-digit)><CR><LF>

In Connection

<CR><LF><RSSI:><RSSI (signed 4-digit)><CR><LF>

Example

/I In Advertising (only Central)
-043,DF3F7BAF76F9
-101,E647ADD614B0
-044,DF3F7BAF76F9

// In Connection
RSSI:-043
RSSI:-043

When UART baudrate is too low compared to RSSI notification rate, the output data may be
incomplete.
In Sleep (5.5.5) and Host Sleep (5.9), RSSI natification is suspended.

In connection
1. By the format above, distinguish RSSI notification from the data over BLE.
2. Set Connection Interval and skip count (PSKEY_USER14) so that RSSI notification interval is
more than 500ms.
For example, if Connection Interval is 7.5msec (minimum), skip count should be 67 (0x43) or
more.
7.5 * 67 = 502.5 msec
How to get Connection Interval:
In Central, Connection Parameter update from Peripheral is notified in INT response.
If there is no INT response, Connection Interval remain the parameter in CONNECT_REQ
that is PSKEY_USERO03 and PSKEY_USERO04 of Central described in 5.2.
In Peripheral, check PSKEY_USERO03 and PSKEY_USERO04 of Peripheral described in 4.2.
If Connection Parameter in CONNECT_REQ that Central assigned does not meet
Peripheral’s,
Peripheral sends connection parameter update request.

TAIYO YUDEN CO., LTD.
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5.16 Notices

1. This application uses Softdevice S120 V2.1.0 for Central.

2. <CR><LF> are not added to the first response for the GT3 command.
After outputting the first response, <CR><LF>ACK<CR><LF> is outputted.

3. The parameter of the ST3 command is ignored on and after NULL(0x00).

4. P10 High/Low (Section 5.5.1) in Scanning by BSC1 command is not performed when UART
Baudrate is set to higher than 115.2kbps.

5. Central role of this application doesn’t support IRK.
Therefore, if Peripheral uses private random address, pairing is performed every time.

6. ST2 command accepts only Static Address (BLUETOOTH SPECIFICATION Version 4.1 [Vol 3
PartC] 10.8.1). A static address is a 48-bit randomly generated address and shall meet the
following requirements.

The two most significant bits of the static address shall be equal to '1'.
All bits of the random part of the static address shall not be equal to '1'.
All bits of the random part of the static address shall not be equal to '0'.

7. Data transmission is implemented with Notification and Write Command in GATT.
Because these commands are without ACK response, this application is not able to guarantee
the reaching of the data.

8. The buffer size for Sleep (Section 5.5.5) is 128byte.
If the buffer is full, further data received is discarded without any events.

9. The buffer size for Host wake-up (Section 5.9) is 128byte.
If the buffer is full, further data received is discarded without any events.

10. TT command set the flag for Direct Test Mode.
To reset the flag, input “31 31(HEX)” or set GPIO P0.04 Low for 3 second.
Until the flag is reset, the module keeps DTM even after system restart.

11. Do not turn the power off while the data is written to FLASH memory with ST3/ST4/ST5
command, or all the data is erased and the default value is set.

12. When UART baudrate is too low compared to the number of paired devices, GT6 command
response will be partially missed.

TAIYO YUDEN CO., LTD.
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B Please conduct validation and verification of our products in actual condition of mounting and operating environment before using our
products.

B The products listed in this specification are intended for use in general electronic equipment (e.g., AV equipment, OA equipment, home
electric appliances, office equipment, information and communication equipment including, without limitation, mobile phone, and PC).
Please be sure to contact TAIYO YUDEN for further information before using the products for any equipment which may directly cause loss
of human life or bodily injury (e.g., transportation equipment including, without limitation, automotive powertrain control system, train control
system, and ship control system, traffic signal equipment, disaster prevention equipment, medical equipment classified as Class |, Il or lll by
IMDRF, highly public information network equipment including, without limitation, telephone exchange, and base station).

Please do not incorporate our products into any equipment requiring high levels of safety and/or reliability (e.g., aerospace equipment,
aviation equipment, medical equipment classified as Class IV by IMDRF, nuclear control equipment, undersea equipment, military
equipment).

When our products are used even for high safety and/or reliability-required devices or circuits of general electronic equipment, it is strongly
recommended to perform a thorough safety evaluation prior to use of our products and to install a protection circuit as necessary.

Please note that unless you obtain prior written consent of TAIYO YUDEN, TAIYO YUDEN shall not be in any way responsible for any
damages incurred by you or third parties arising from use of the products listed in this specification for any equipment requiring inquiry to
TAIYO YUDEN or prohibited for use by TAIYO YUDEN as described above.

B Information contained in this specification is intended to convey examples of typical performances and/or applications of our products and is
not intended to make any warranty with respect to the intellectual property rights or any other related rights of TAIYO YUDEN or any third
parties nor grant any license under such rights.

B Please note that the scope of warranty for our products is limited to the delivered our products themselves and TAIYO YUDEN shall not be in
any way responsible for any damages resulting from a fault or defect in our products. Notwithstanding the foregoing, if there is a written
agreement (e.g., supply and purchase agreement, quality assurance agreement) signed by TAIYO YUDEN and your company, TAIYO

YUDEN will warrant our products in accordance with such agreement.

TAIYO YUDEN CO.,LTD.



HQ-BK-002_02

B The contents of this specification are applicable to our products which are purchased from our sales offices or authorized distributors
(hereinafter “TAIYO YUDEN's official sales channel”). Please note that the contents of this specification are not applicable to our products
purchased from any seller other than TAIYO YUDEN's official sales channel.

B Caution for Export
Some of our products listed in this specification may require specific procedures for export according to “U.S. Export Administration
Regulations”, “Foreign Exchange and Foreign Trade Control Law” of Japan, and other applicable regulations. Should you have any

questions on this matter, please contact our sales staff.
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