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Bluetooth ® low energy Module
Bluetooth® 5.0 low energy

EYSKBNUWB-VX

Preliminary Data Report

By purchase of any products described in this document, the customer is deemed to
understand and accept contents of this document.

The Bluetooth® word mark and logos are owned by the Bluetooth SIG, Inc. and any use of
such marks by TAIYO YUDEN CO., LTD. is under license.
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1. Scope

This specification (“Specification”) applies to the hybrid IC “EYSKBNUWB-VX”, a Bluetooth® 5.0 low
energy module (“Product”) manufactured by TAIYO YUDEN Co., Ltd. (“TAIYO YUDEN”)

2. Description
a) UserCode : EYSKBNUWB-VX
Type . EYSKBN
*User Code may be changed for mass production or other cases.
Note: Please use the User Code (EYSKBNUWB-VX) to order this product
b) Chip : Nordic nRF52840 (1MB Flash, 256kB RAM)
¢) Function : Radio frequency transceiver Module. Bluetooth®5.0 conformity.
d) Application : 10T devices, Health & Fitness Equipment, Sensor, Toys
e) Structure : Hybrid IC loaded with silicon monolithic semiconductor

Regarding the containment of hazardous substance in this Product,
it conforms to RoHS Directive.

f) Outline : 63-pin Land Grid Array

g) Marking: Part Number, Lot Number, Japan ID, FCC ID, ISED Number and manufacturer on
Shielding Case

h) Country of origin : Japan, Thailand
i) Packaging : Packaging method: Tape & reel + aluminum moisture barrier bag

Packaging unit: 1000
*It might be provided as tray at sample stage.

TAIYO YUDEN CO., LTD.

3/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX TAIYO YUDEN CO., LTD.

Control No. Control name
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)

Notes:

a. Limitation of Warranty

1)

2)

3)

TAIYO YUDEN provides warranties only if the Product is operated under the condition set
forth in this Specification. Please note that TAIYO YUDEN shall not be liable for any defect
and/or malfunction arising from use of the Product under the terms and conditions other than
the operating conditions hereof. In addition when this Product is used under environmental
conditions such as over voltage which is not guaranteed, it may be destroyed in short mode.
To ensure the security of customer’s product, please add an extra fuse or/and a protection
circuit for over voltage.

This Product is designed for use in products which comply with Bluetooth® Specifications.
TAIYO YUDEN disclaims and is not responsible for any liability concerning infringement by
this Product under any intellectual property right owned by third party in case the customer
uses this Product in any product which does not comply with Bluetooth® Specifications (the
“non-complying products”). Furthermore, TAIYO YUDEN warrants only that this Product
complies with this Specification and does not grant any other warranty including warranty for
application of the non-complying products.

In some cases, TAIYO YUDEN may use replacements as component parts of Products.
Such replacement shall apply only to component part of Products, which TAIYO YUDEN
deems it possible to replace or substitute according to (i) Scope of Warranty provided in this
specification (e.g. Electric Characteristics, Outline, dimension, Conditions of Use, Reliability
Tests, Official Standard (Type Approvals etc.)) and (ii) Quality of Products. TAIYO YUDEN
also ensures traceability of such replacement on production lot basis.

b. Instruction for Use (CAUTION)

1)

2)

3)

4)

Because Product is not designed for radiation durability, please refrain from exposing Product
to radiation in the use.

Communication between this Product and other might not be established nor maintained
depending upon radio environment or operating condition of this Product and other products
with wireless technology.

This Product operates in the unlicensed ISM band at 2.4GHz. In case this Product is used
around the other wireless devices which operate in same frequency band of this Product,
there is a possibility that interference occurs between this Product and such other devices. If
such interference occurs, please stop the operation of other devices or relocate this Product
before using this Product or do not use this Product around the other wireless devices.

This Product mentioned in this Specification is manufactured for use in Health & Fitness
Equipment, Sensor, Toys. Before using this Product in any special equipment (such as
medical equipment, space equipment, air craft, disaster prevention equipment), where higher
safety and reliability are duly required, the applicability and suitability of this Product must be
fully evaluated by the customer at its sole risk to ensure correct and safety operation of those
special equipment. Also, evaluation of the safety function of this Product even for use in
general electronics equipment shall be thoroughly made and when necessary, a protective
circuit shall be added in design stage, all at the customer’s sole risk.

TAIYO YUDEN CO., LTD.
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5) Japan Regulatory Information
a) This module is approved with the specific antenna on this module.
b) Please ensure that your product can bear a label with the following information. If the

product is so small that it is not practicable to place the label, please place it in the
instruction manual and package.
This product installs a radio system which has been approved as a radio station in a
low power data communication system based on the Radio Law.
EYSKBN : 001-A14398

6) Canada Regulatory Information

a)

b)

This device complies with Industry Canada’s applicable licence-exempt RSSs.
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.

Le présent appareil est conforme aux CNR d’Industrie Canada applicables aux appareils
radio exempts de licence. L'exploitation est autorisée aux deux conditions suivantes :

1) 'appareil ne doit pas produire de brouillage;

2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le
brouillage est susceptible d’en compromettre le fonctionnement.

This product is certified as type of the portable device with Industry Canada Rules. To
maintain compliance with RF Exposure requirement, please use within specification of
this product and have a separation distance of minimum 15 mm between the user and/or
bystander and the antenna and /or radiating element.

This distance ensures that the output power (e.i.r.p.) of EYSKBN is below the SAR
evaluation Exemption limits defined in RSS-102 issue 5.

Ce produit est certifié comme type de l'appareil portable avec Industrie Régles de
Canada. Pour maintenir I'acquiescement avec exigence Exposition de RF, veuillez utiliser
dans spécification de ce produit et respecter une distance de séparation d'au moins 15
mm entre l'utilisateur et / ou un tiers et I'antenne et / ou I'élément rayonnant.

Cette distance garantit que la puissance de sortie (p.i.r.e.) ’EYSKBN est inférieure aux
limites d’exemption de I'’évaluation SAR définies dans le numéro 5 de la norme RSS-102.
- 1C: 4389B-EYSKBN

Please notify certified ID by either one of the following method on your product.
-Contains IC : 4389B-EYSKBN

Specifiez ID certifiée dans votre produit par une de méthode suivante.
-Contains IC : 4389B-EYSKBN

TAIYO YUDEN CO., LTD.
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Control name

7) FCC Regulatory Information

a)

b)

c)

e)

f)

9)

h)

8) CE
a)

b)

This device complies with part 15 of the FCC Rules.

-Part 15 Subpart C

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.

Please notify certified ID by either one of the following method on your product.
-Contains Transmitter Module FCC ID: RYYEYSKBN

-Contains FCC ID: RYYEYSKBN

CAUTION: Changes or modifications not expressly approved by the party responsible for
compliance could void the use’s authority to operate the equipment.

The modular transmitter is only FCC authorized for the specific rule parts (i.e., FCC
transmitter rules) listed on the grant, and the host product manufacturer is responsible
for compliance to any other FCC rules that apply to the host not covered by the modular
transmitter grant of certification. The final host product still requires Part 15 Subpart B
compliance testing with the modular transmitter installed.

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.

The antenna used for this transmitter must not be co-located or operating in conjunction
with any other antenna or transmitter.

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.

Regulatory Information

When your end product installs this module, it is required to proceed additional
certification processes before placing on the market in EU member states to make your
products fully comply with relative EU standards.

TAIYO YUDEN can provide you the test reports of conducted measurement portion for
the radio module. You can utilize the test reports for the certification processes of your
end product as it requires radio testing.

TAIYO YUDEN CO., LTD.
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c¢. Term of Support

1)

2)

3)

4)

In the case that customer requests TAIYO YUDEN to customize the hardware of this Product
in order to meet such customer’s specific needs, TAIYO YUDEN will make commercially
reasonable effort to modify such hardware or software at customer’s expense; provide
however, the customer is kindly requested to agrees it doesn’t mean that TAIYO YUDEN has
obligations to do so even in the case it is technically difficult for TAIYO YUDEN.

Any failure arising out of this Product will be examined by TAIYO YUDEN regardless of
before or after mass production. Customer agrees that once such failure is turned out not to
be responsible for TAIYO YUDEN after aforesaid examination, some of the technical support
shall be conducted by TAIYO YUDEN at customer’s expense; provided however, exact cost
of this technical support can be agreed through the negotiation by the parties.

Do not alter hardware and/or software of this Product. Please note that TAIYO YUDEN shall
not be liable for any problem if it is caused by customer's alteration of Hardware without Taiyo
Yuden's prior approvals.

TAIYO YUDEN does not guarantee functions and performances which depend on the
customer's firmware. TAIYO YUDEN does not assume liabilities for defects and failures (i) in
functions, performances and quality of the Customer's product incorporating the Products
and (ii) which may occur as the Product is incorporated in the Customer's product.

TAIYO YUDEN CO., LTD.
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d. Caution for Export Control

This Product may be subject to governmental approvals, consents, licenses, authorizations,
declarations, filings, and registrations for export or re-export of the Product, required by
Japanese Foreign Exchange and Foreign Trade Law (including related laws and regulations)
and/or any other country’s applicable laws or regulations related to export control.

In case you will export or re-export this Product, you are strongly recommended to check and
confirm, before exporting or re-exporting, necessary procedures for export or re-export of this
Product which is required by applicable laws and regulations, and if necessary, you have to
obtain necessary and appropriate approvals or licenses from governmental authority at your
own risk and expense.

e. Term of Warranty

TAIYO YUDEN warrants only that this Product is in conformity with this Specification for one
year after purchase and shall in no event give any other warranty.

f. ltems of the Specification

1)

2)

Any question arising from the Specification shall be solved in good faith through mutual
discussion by the parties hereof.

The language of this “General items” is Japanese and this “General items” shall be
interpreted by Japanese Any copies of translation is a reference purpose only and is not
binding on both parties hereto.

g. Special note

1)

2)

The latest errata and document released by Nordic Semiconductor ASA must be referred the
document is given priority over this document. Please note that TAIYO YUDEN shall not be
liable for any problem and related issue for developed or manufactured application software
or product without reference or consideration of the information released by Nordic
Semiconductor ASA.

EYSKBN series module is qualified as PHY only with Component category by Bluetooth SIG.
The QDID of this module is 120042. The final product needs to get qualification as End
product combining with PHY (module), SoftDevice and Profile before selling the product.
The QDID of this product is Link Layer 136204 and Host Layer 136227. Please refer to
following combination and consult with your qualification body and BQC.

AppIICE-itIOn Application |—
Profile Profile (Nordic or others)
GAP | GATT -
SMP ATT . Host Layer (Nordic)
L2CAP SoftDevice
Link Layer ] Link Layer (Nordic)
_ _ "] EYSKBN Series Module

(Taiyo Yuden)

TAIYO YUDEN CO., LTD.
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The use of Embedded Software

Before using this product.
Please kindly read carefully and understand the following before using the Products.

1. Taiyo Yuden Co., Ltd. (hereinafter “TY”), lawfully has copyrights and other rights to the software
embedded to the memory of the Products (the “Embedded Software”). Except as otherwise expressly
provided herein, your company is not permitted to disclose or offer the Embedded Software, either
wholly or partly, to any third party (including uploading to your company or third party (ies)’'s web sites
and downloading by third parties from such sites), nor to copy, revise, reverse engineer, upgrade,
make specification change, or alienate the Embedded Software.

2. Before using the Products, you need to check and confirm sufficient safety and operation of your
products which incorporate the Products and interoperability and compatibility with other
Bluetooth® enabled products.

3. TY have not evaluated and confirmed the interoperability, compatibility, etc. of the Products
(including Embedded Software) with every kind of Bluetooth® enabled product. In addition, TY does
not guarantee interoperability and compatibility of the Product with certain devices. In order to
minimize the damage or harm arising out of the Potential Failure or out of combination with other
devices, TY recommend your company set up interface or external pin (for detail, please refer to
Specification “ Pin Layout ” of this document) for rewriting the Embedded Software.

TAIYO YUDEN CO., LTD.
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(1/2) Absolute maximum ratings

Absolute maximum ratings

Symbol Parameter Min. Max. Units
VDD -0.3 +3.9 \%
VDDH -0.3 +5.8 Vv
VBUS -0.3 +5.8 Y,
GND 0 \Y,
VIO, VDD=<3.6V -0.3 VDD+ 0.3 V
VIO, VDD>3.6V -0.3 +3.9 \Y
Storage temperature -40 +85 Deg-C
MSL Moisture Sensitivity Level 3
ESD HBM Human Body Model 1 kv
ESD MM Machine Model 100 \%
Endurance Flash Memory Endurance 10000 write/erase cycles
Retention Flash Memory Retention 10 years At 40 deg-C

TAIYO YUDEN CO., LTD.
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Control No.
HD-AE-A200089

(1/2)

Electrical characteristics
Recommendation operating range

Symbol Parameter Min. | Typ. Max. Units
VDD VDD supply voltage, independent of DCDC enable | 1.7 3.0 3.6 \%
VDDH VDDH supply voltage, independent of DCDC o5 37 55 Vv

enable
VBUS VBUS USB supply voltage 4.35 5 5.5
VDD,POR | VDD supply voltage needed during power-on reset. | 1.75 Vv
tR_VDD Supply rise time (0V to 1.7V)*1 60 ms
tR_VDDH | Supply rise time (0OV to 3.7V)*1 100 ms
TA Operation temperature -40 25 85 Deg-C

*1 The on-chip power-on reset circuitry may not function properly for rise times longer than the
specified maximum. Also after power off, it must start up from below 0.3V. The on-chip power-on
reset circuitry may not function properly.

DC Specifications
The Specification applies for Topr.= 25 degrees C, VDD = 3.0V

Symbol | Parameter (condition) Min. Typ. Max. Units
VIH Input high voltage 0.7 x VDD VDD Y
VIL Input low voltage GND 0.3 x VDD V
VOH Output high voltage (high drive 5 mA) VDD-0.4 VDD Y
VOL Output low voltage (high drive 5 mA) GND GND+0.4 V
RPU Pull-up resistance 11 13 16 Kohm
RPD Pull-down resistance 11 13 16 Kohm
ITX,+#8dB | TX only run current (DCDC, 3V
m,DCDC PRFo+8 dBm ( : 148 mA
Ir:X,+8dB TX only run current PRF=+8 dBm 32.7 mA
IRX,1M, RX only run current (DCDC, 3V) 46 mA
DCDC 1Mbps BLE
IRX,1M RX only run current 1Mbps BLE 9.9 mA
IRX,2M, RX only run current (DCDC, 3V) 59 mA
DCDC 2Mbps BLE
IRX,2M RX only run current 2Mbps BLE 1.1 mA
RSTR RESET High to Module Ready 1.1 2.2 sec
RPW RESET Pulse Width 25 ms

TAIYO YUDEN CO., LTD.
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RF Specifications
Symbol Description Min. | Typ. | Max. | Units
Fop Operating frequencies 2402 2480 | MHz
PLLchsp PLL channel spacing 1 MHz
DfBLE1M Frequency deviation @ BLE 1Mbps +/-250 kHz
DfBLE2M Frequency deviation @ BLE 2Mbps +/-500 kHz
PRF Maximum output power 8.0 dBm
PRFC RF power control range 28 dB
PRFCR RF power accuracy +/-4 dB
PRE1 1M3;F;’-}Sc)ljacent Channel Transmit Power 1 MHz (1 248 dBc
PRE2 2nd Adjacent Channel Transmit Power 2 MHz 540 dBc
(1 Mbps)
1 i i 0,
PRXMAX yélgmum received signal strength at < 0.1% 0 dBm
Receiver sensitivity 1Mbps BLE Ideal
PSENS,IT,1M,BLE | transmitter -95 dBm
<=37bytes (0.1% BER)
Receiver sensitivity 2Mbps BLE Ideal
PSENS,IT,2M,BLE | transmitter -92 dBm
Packet length<=37bytes
PSENS,IT,BLE L
LE125k Sensitivity, 125 kbps BLE mode -103.0 dBm

Many documents of nRF52840, such as product specification and the errata, can be found at
the link below (There is a possibility that it will change in the future). Please be sure to check
these latest documents when using our module.

NRF52840_Product Specification

https://infocenter.nordicsemi.com/topic/ps_nrf52840/keyfeatures_htmi5.html?cp=3_0 0

nRF52840 Errata

https://infocenter.nordicsemi.com/topic/struct_nrf52/struct/nrf52840_errata.html?cp=3_0_1

For more information

https://infocenter.nordicsemi.com/index.jsp

TAIYO YUDEN CO., LTD.
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(1/4)

Control name
Circuit Schematic

Block Diagram

DC/DCLC DC/DCLC
Filter(DCC) Filter(DCCH)
[ | |
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—
4_
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nRF52840
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<
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TAIYO YUDEN CO., LTD.

13/219




EYSKBNUWB-VX

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

Control No.
HD-MC-A200089

Control name
Circuit Schematic

Reference Circuits
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The bypass capacitor necessary for the power supply line is installed
inside the module. So you do not need to add external capacitors.
However, in case of the operation with the battery, we recommend that
you add a bypass capacitor about 100uF in view of the voltage drop
during TX/RX. Please consider whether it is necessary according to the
performance of the customer's battery.

When using the internal antenna of
the module, connect PAD29 and
PAD30 as short as possible.

oD
GND

o
8
3

OUTANT
OUTM

29 28

If you need to measure the antenna
performance and RF conduction
performance, please draw a tie line
of PAD29 and PAD30 outside a
module in advance.

When measuring, please cut off the
signal line and attach the RF
connector cable.

GND |
OUTANT
QUTMOD

GND .

31 ° 30/ ° 29| |28
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1. Normal voltage mode
Normal voltage mode is entered when the supply voltage is connected to both the VDD and VDDH
pins (so that VDD equals VDDH).

2. High voltage mode

This module supports supply voltage up to 5.5V, such as lithium-ion battery or USB bus power. High
voltage mode is entered when the supply voltage is only connected to the VDDH pin and the VDD pin
is not connected to any voltage supply.

Non USB operation
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HD-MC-A200089 (4/4) Circuit Schematic

Although unused pins can be made OPEN, it should not draw out the signal line from the pins
is recommended.

The GPIO high reference voltage always equals the level on the VDD pin. Please use GPIO
voltage under the following conditions. In Normal voltage mode, the GPIO voltage is equal to
the voltage supplied to the VDD pin, and in High voltage mode, the GPIO voltage is + 3.3V
when + 3.6V or higher is supplied to the VDDH pin.

GPIO high (V): 0.7xVDD to VDD
GPIO low (V): GND to 0.3xVDD

In High voltage mode, when +3.6V or higher is supplied to VDDH pin, +3.3V is output from
NRF52840 internal regulator. The total of the current from GPIO pins and the current from
VDD to external circuits should be 25mA or less when the output power setting is +4dBm or
less. When the output power setting exceeds +4dBm, the total current should be 5mA or less.
Also, in Deep Sleep Mode, it should be 1mA or less. Deep Sleep Mode is described in "3.6.3
Deep Sleep Mode".

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AD-A200089 (1/1) Outline/Appearance
Outline
Tolerance: < 15.4mm S Z0mm
+/_ 0.2mm l‘ - 4mm 4 - Max_
E E
& mi
= §

|
LAND PATTERN EXAMPLE .
Top view
é;i;?;,g_Sagzgﬁgg*agés ;
W dlao| 2ol sl " 27| E el B s T laa T Plae| Tl @
< ;73,9‘3‘?72_'-3725“3‘2525253: os 2 1.0mm x 0.7mm
= 60 59 58 57 56| 2 55 54 53 52 51 ; 150
g s Lo |
E 14 Pll:ﬁ‘ ':J;m 60 _ 0.7mm x 0.4mm pitch 0.7mm
‘E 49 TJoa :.n 19
e L] Po.2
() 48 o3 Jos 18
5 wa | [ om
N ¥ -
- 47 oa 03 17
3
o reset
ID. ?:: 46 |03 03 16
] ] = i
e - B
o 45 o3 03 15
£ o
+ R 1_4.3mm x 3mm 24 o3 Tos 1a
° ws |2 &
8 ! 13 ‘M 03 13
a [ ows
flalilajflas|al¥lalsia]nlalalz)=3]=3]|: oo 12
32 E 33 34 ; 35 36 37 38 ° 39 40 : 41 42
) s la) B.e3l=3lslz g3 galealgla o 5
12 5 6 7 8 9 10 1 )
0mm Omm [ [ 154
) ) Center pad : 43 x 30 —
Recommended metal mask for solder printing 195125 195125
Pad size Metal mask opening
Signal pad 60-0.7 x 0.4 mm 0.7 X 0.4 mm o [ i
Cornerpad 2-1.0x0.7 mm 1.0x 0.7 mm H 19x125 13 19x125
Centerpad 1-43x3.0mm | 1.9x1.25mmx4
The metal mask thickness: t=0.1mm ™

If it is different from the above, please adjust the opening of the metal mask so that it has the same

volume.

TAIYO YUDEN CO., LTD.
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Control No. Control name

HD-BA-A200089 (1/3) Pin Layout
Pin Descriptions

Pin Pin name Pin function Description

1 GND Ground Ground

2 P0.29_AINS User ADC1 Analog input

3 P0.31_AIN7 User ADC3 Analog input

4 P0.05_AIN3 UART_RTS Ready to send output signal

5 P0.26 Not Connected Reserved for future use

6 P1.08 Not Connected Reserved for future use

7 P0.06 UART_TX Data output

8 GND Ground Ground

9 VDD Power Power supply

10 GND Ground Ground

11 VDDH Power High voltage power supply

12 VBUS Power 5 V input for USB 3.3 V regulator

13 D- Digital 1/0 USB D-

14 D+ Digital 1/0 USB D+

15 P0.13 Factory reset Application will revert to default settings
16 P0.18_ RESET Digital 1/0 The device will be held in RESET while this pin is

held low.

17 P0.20 Not Connected Reserved for future use

18 P0.21 Not Connected Reserved for future use

19 P0.24 Power Save Power save mode

20 P1.00 Not Connected Reserved for future use

21 SWDIO Debug Serial wire debug I/O for debug and programming
29 SWDCLK Debug Serial wire debug clock input for debug and

programming

23 P1.04 User GPIO 2 General purpose /0

24 P1.06 User GPIO 4 General purpose I/0

25 P0.09_NFC1 Not Connected Reserved for future use

26 P0.10_NFC2 Not Connected Reserved for future use

27 P1.12 User GPIO 7 General purpose I/0

28 GND Ground Ground

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BA-A200089 (2/3) Pin Layout
Pin Pin name Pin function Description
RF 1/O pin. It should be connected to Pin30
29 OUT_MOD RF In/Out OUT_ANT for normal operation.
Internal antenna. It should be connected to Pin29
30 OUT_ANT Antenna In/Out OUT_MOD for normal operation
31 GND Ground Ground
32 P0.02_AINO SPIC_CS Chip-select (output)
33 P0.28_AIN4 User ADC2 Analog input
34 P0.30_AING6 User ADC4 Analog input
35 P0.27 SPIC_SDI Data input
36 P0.04_AIN2 Deep sleep Enter deep sleep mode
37 P0.07 UART_CTS Clear to send input signal
38 P0.08 UART_RX Data input
39 P1.09 SPIC_SCLK SPI clock output
40 PO.11 Not Connected Reserved for future use
41 P0.12 SPIP_CS Chip-select (input)
42 P0.14 DTM mode Enter DTM Mode
43 P0.15 SPIP_SDI Data output
44 P0.16 DFU mode Enter DFU Mode
45 PO.17 SPIP_SCLK Input clock
46 P0.19 Not Connected Reserved for future use
a7 P0.22 Not Connected Reserved for future use
48 P0.23 Not Connected Reserved for future use
49 P0.25 Mode select Data transfer method setting
50 P1.01 USB interface USB interface usable
select
51 P1.03 .UART/ SPI Interface setting
interface select
52 P1.05 User GPIO 1 General purpose 1/0
53 P1.07 User GPIO 3 General purpose 1/0
54 P1.02 User GPIO 5 General purpose I/0
55 P0.03_AIN1 User GPIO 6 General purpose /O

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BA-A200089 (3/3) Pin Layout

Pin Pin name Pin function Description
56 P1.14 User GPIO 8 General purpose 1/0

57 P1.11 SPIP_SDO Data input

58 P1.15 Not Connected Reserved for future use
59 P1.10 SPIP DRDY Data notification

60 P1.13 SPIC_SDO Data output

61 Corner pad Ground Ground 1.0mm x 0.7mm
62 Corner pad Ground Ground 1.0mm x 0.7mm
63 Center pad Ground Ground 4.3mm x 3.0mm

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

This specification describes desire and conditions especially for mounting.

Desire/Conditions

)

&)

Environment conditions for use and storage

1. Store the components in an environment of < 40deg-C/90%RH if they are in a moisture
barrier bag packed by TAIYO YUDEN.

2. Keep the factory ambient conditions at < 30deg-C/60%RH .

3. Store the components in an environment of < 25+5deg-C/10%RH after the bag is opened.
(The condition is also applied to a stay in the manufacture process).

Conditions for handling of products
Make sure all of the moisture barrier bags have no holes, cracks or damages at receiving. If an
abnormality is found on the bag, its moisture level must be checked in accordance with 2 in (2).

Refer to the label on the bag.

1. All of the surface mounting process (reflow process) must be completed in 12 months from
the bag sea date.
2. Make sure humidity in the bag is less than 10%RH immediately after open, using a humidity
indicator card sealed with the components.
3. All of the surface mounting process (reflow process including rework process) must be
completed in 168 hours after the bag is opened (inclusive of any other processes).
4. If any conditions in (1) or condition 2 and 3 in (2) are not met, bake the components in
accordance with the conditions at 125deg-C 24hours
5. As a rule, baking the components in accordance with conditions 4 in (2) shall be once.
6. Since semi-conductors are inside of the components, they must be free from static electricity
while handled.(<100V) Use ESD protective floor mats, wrist straps, ESD protective
footwear, air ionizers etc. , if necessary.

7. Please make sure that there are lessen mechanical vibration and shock for this mo
dule, and do not drop it.

8. Please recognize pads of back side at surface mount.

9. Washing the module is not recommended. If washing cannot be avoided, please
test module functionality and performance after thoroughly drying the module. We

cannot be held responsible for any failure due washing the module..

10. Please perform temperature conditions of module at reflow within the limits of the
following.
Please give the number of times of reflow as a maximum of 2 times.

TAIYO YUDEN CO., LTD.
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Control No.
HQ-BA-537

(2/2)

Control name
Handling Precaution

Recommented Reflow Profile

300
Temp(deg) Peak Temp:250deg Max
250 + /
230deg up : 40secMax
¢ >
200 +
150 +
100 | |
130-180deg Pre-heat
50 : 60~120sec
0
IN ouT

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BB-A200089 a/3) Packaging Specification
Packaging Specification
HREL AR
(1) Packaging Material HRELR R
Name Outline Materials Note
i ZE M2 ME fii#%
Emboss 24mm wide — 16mmPitch Conductive PS
TURA 24mmiE ~ 16mmt"F BEME PS
Cover Tape
HN—F—F
Reel ¢ 330 mm Conductive PS
J—L BN PS
Desiccant 30g X1
HLJEA

Humidity indicator card
WEAL Dl —H
Aluminum moisture barrier bag 420 X 460(mm) (AS)PET/AL/NY /PE(AS)
7 IBhiReE
Label
)L
Corrugated cardboard box(Inner) 339 X 351 X 74(mm)
{E A
Corrugated cardboard box(Outer) 369X 369 X 277(mm)
ShH

(2) Packaging Unit
R A
Max 1,000 pieces/Reel Max 3,000 pieces/Box(Outer)

Label-2 Label-3
FNN=2

(3) Packaging Figure

Humidity indicator card

Desiccant ~ {RSEAL T —4 /
A h
7 O'oooo
> Corrugated cardboard box(Inner)
(B
Aluminum moisture
barrierbag
TILSHIRE _J
%
(4) Label
Label-1 L

Label-1
-CAMPANY NAME fitt:4
*PURCHASE ORDER {E3(# =
-DESCRIPITON /44
‘QUANTITY ¥i&
+LotNo. v h&Es
-Country of origin Ji i [E
Label-2
*PURCHASE ORDER {1305
*DESCRIPITON #h
‘QUANTITY ¥
‘LotNo. my k&5

Corrugated cardboard
box(Inner)

B4

Label-3
CAUTION LABEL
Corrugated cardboard box(Outer) HES~L
] “MSL Level3

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BB-A200089 (2/3) Packaging Specification

Tape specification
T AR

The direction of a tape drawer

T

L R

»
»

T 5 LA

OO0O00OO0O0

o)

#

\ First Pin Mark

e ~—7
End part Module receipt part Leader part
%ﬁ%ﬁ @lﬁ'lgﬂ U—& —if

4 N

000000000000 000000D000D0O0O0DO0DOO0DO0ODOODODOODODOO0DO0O0O0DO0O0O0ODOD0OO0O0OOO

I v

100mmbL k= _ 300mmbA bk _
More than160mm More than100mm More than300mm
The direction of a tape drawer o
T—=75lE LA M
¥yl 7 AR AR
200400 )
16,0040, 40001 ﬁ
#1501 B
I—‘¢}—¢~;¢—¢—H—:}>¢—{|:—HE+}+}—¢—¢T¢)—:|}—:P — &t
I 1 — = —] -
T ~—F— ~ p—— —— T~ % Ty
II 1 [ [ A ] [ A ] 1 [ ] II 2 - 4
— ! ] :: =5
.:__}-. =l = \ 1 'L +1 5 _
e e Aa s T e I I =
et | | = 1 II o E
DrepirdpAalpianp !
I|' | P — Y 5 e — — — 4
I [ 7 \ ! &,
(7.50) +01 /H \ \-./ 0.3040.08
L szo0cg / B=— RO.5 (2.1)
(10.80) 3.00401
Section B-E

™ L

TN
ge==

Section A—A

HNnte

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BB-A200089 (3/3) Packaging Specification
Reel specification

V—/UAgR

(Unit:mm)

\ $330£2

40
|

$131+0.2
EE— 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
F— s pERE

Both of an embossing tape top cover tape bear this, when the power of 10N is applied in the direction of a drawer.
cTURRAT =T by T AT =T EBIT, BIE LT IZIOND HEMZ 7235 A12, ZRUCitZ 55 2 L.

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.)

by T HN=T =T ORBEIRE L, A E165~180E IR D, 300mm/MInD AL —R Thy T H /=7 =T %5 offio7zb& |
0.1~13N&T 5.

Note

fi5#%
Lack of the parts in 1 reel is with two or less pieces.
W= FOFEDOREZ2MHETLLES, TV RTREELRAEIIFRC T, R&ELEZT —TNTOED 2 — /L H1T
DR2fE E TR S TCUZIZEVIEIRIARV ET, )

MSL Level 3 Under control
MSL (ZL~L3 THEILTWET,

TAIYO YUDEN CO., LTD.
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Control No. Control name
(1/3) Antenna application note
Recommended module mounting example

No metal components, No copper plating area
no chassis plating area, etc. *1 Antenna area (All layers) *2

10mm or more L
o S R I =

ES

»
>

BLE
Module
10mm or more

A
v

10mm or more

30mm or more *3

4mm
or more

/,

5mm
or more

*1 Please do not place any metal components in blue shaded space.*1) We do not recommend to
place any metal objects upper space of the module in the above figure. If it needs to place metal
objects, please consider to keep the metal off from the antenna as far as you can. Such as signal
line and metal chassis as possible except for main board while mounting the components in *1
space on the main board is allowed except for no copper plating area. (*2).

*2 This area is routing prohibited area on the main board. Please do not place copper on any layer.
Please remain use of FR-4 dielectric material. The antenna is tuned with the FR-4.

*3 Characteristics may deteriorate when GND pattern length is less than 30mm. It should be 30 mm or
more as possible.

Even when above mentioned condition is satisfied, communication performance may be significantly

deteriorated depending on the structure of the product.

TAIYO YUDEN CO., LTD.
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Control No. Control name
(2/3) Antenna application note

Other module mounting examples

5mm
or more or more

NO GOOD

No FR-4 directly
underneath the“antenna.

NO GOOD

Copper plating overlaps with
Antenna area.

5mm or more 5mm or more

| —

NO GOOD
GOOD

No-copper plating area is completely
surrounded by GND.

Placement of resin or plastic parts
Resin or Plastic parts

— ‘ / (ex. Cover, Chassis, etc.)

Main board
t: Thickness of resin or plastic
g: Distance between module and parts
t g
t
SNA LARR e
1194_ g 2 t
\ 3t g=15
t <5
BLE Module

It is recommended that the design should be done
in accordance with above formula.

Please do not apply molding over the antenna area of BLE module.

TAIYO YUDEN CO., LTD.
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Control No.

(3/3)

Control name
Antenna application note

Directional characteristics example (when mounted on evaluation board)

Measurement data of antenna

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

o 25.Apr.2018
Frequency [MHz| |@24ﬂ0 @2442 @2484 Matching circuit constant
|Penkgain __________ L
3-plane I'X-H 2.8 0.6, 0.8] 1.0nH : HK10051NOS
Appearance and coordinates definition TX-V 3.8 2.2 17(_1.onH | ——@—— 5.IpF _® 1.2pF : EVKI0OSCHIR2BW
2.8 0.6 -0.8] 1.2pF 5.1pF : EVK105CHSR1IW
|Averagegain _______ L =
XY-plane I'X-H 1.9 7.0 7.0 1 Frequency characteristic 0
TX-V 9.5 —SWR
____________ Plus(H.V). e ——Effciency | !
YZ-plane I'X-H -5.4 ) 22
TX-V 29.3 26.7 26.5
8 -3
,,,,,,,,,,,, PlusM\) |0 5653 )
ZX-plane | TXH 1.4 102 9.4| =7 4=
TX-V 5.5 46 5.1| 26 52
= 2
P f
oo [ PlustHM L A3 36 . 3785 62
3-plane TX-H 8.4 7.2 6.9 =
TX-V 9.2 8.3 gs| 4 -7
-5.8 4.7 47 3 -8
Efficiency [dB] -5.5 -4.4 44l 9
VSWR [:1] 4.2 2.1 1.6]
-10
2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000
Frequency [MHz]
Radiation pattern
+ XY-plane @2442MHz YZ-plane @2442MHz|  +. ZX-plane @2442MHz|
1 (-X) (+Z) 7 (+Z)
‘—j\% A Y Y *'/' {\‘ Y
B >+ + ; >
\ i \ #7_ F
B g
-Y) (+Y) -Y) (+Y) +X) (-X)
——TX-H —_—TXH —TX-H
—TX-V —TXV —TX-V
unit: dBi (+X) unit: dBi (-Z) unit: dBi (-Z)
20180425

About this Application Note

*This Application Note has been prepared as a reference material to help obtaining the antenna
performance mounted on BLE module better while it is not guaranteed or assured to obtain better

communication performance an

d distance.

* This product “BLE module” has been certified and matching circuit constant for antenna within

module cannot be changed when ambient environment condition changes.

re-certified when matching circuit constant is changed.

TAIYO YUDEN CO., LTD.
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Control No.

Control name
(1/2) Design guide

1. Battery operation
When using a small battery (e.g. CR2032), a large capacitor (e.g.100uF low leakage capacitor) should
be placed near the battery. This will reduce the voltage drop especially when the module is operated
at low temperatures

2. Pattern Design Guide
2-1. Power Supply System
The VDD trace is preferable greater than 0.5mm and a bigger a via diameter is recommended.

VDD

Module

2-2. GND Pattern
Wide GND area must be provided to ensure isolation for each layer. Also, please surround the signal
lines of GPIO, DCC etc. with GND layer as much as possible.

Via diameter greater than 0.2mm is recommended.

\ine width greater than 0.5mm is recommended.

*If it is difficult to place a bigger via, please increase
the number of vias.

* Bypass capacitors with smaller capacitance must be
placed closer to module.

Surface layer
Module / High frequency line

|/ GND area

GND pattern of each layer should be connected to GND area with large number of via.

TAIYO YUDEN CO., LTD.

29/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX TAIYO YUDEN CO., LTD.

Copyright Information:
EEtEER:

Copyright Year 2019

- Bluetooth® low energy module Software

This software is owned by TAIYO YUDEN CO., LTD.
ZDVI7 b7, KBFEMRASHLFRBELTLET,

You and your company shall conform following:
BEREIUTOARARICAEWN W=D ELFET,

1)

(2)

3)

(4)

The software image may not be made a copy from TAIYO YUDEN CO., LTD.’s
module.
YIRIITA A= RBFERASHOED 22— baE—F 52 LIETEELEA,

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.
AEFEMRAESHICRESINEZY I I TAA—DZERHNOR VS —DED2a—ILFEL:
FFvTtEy MAB—FLTEWFEREA, NV I Ty TDEHIZOHTIE—TEET,

The software image may not be provided to anyone.
VIRDIT7A*A—VFMAICREBT S LETEEE A

The software image may not be analyzed by reverse engineering, decompile, and
disassemble.
VYIRIITAA=DE UN—RIZOZF YT, #aAVR()L, BLUVHETEVTIL
[Ck>THHTEEE A,

TAIYO YUDEN CO., LTD. is not responsible for any damage caused by this software.
KEEEMRAEHE COVIMIITICE 2 TEIERIEINEVDLGIEEICODVWTHLERZEWVE

A

Firmware Version is Ver. 6.0.9

There is a possibility of changing a software specification.

VILOTHBREEET SAREENAHYET .

Trademark:

iBeacon is a trademark of Apple Inc.
iBeacon I% Apple Inc. DEZETY,

TAIYO YUDEN CO., LTD.
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FUNCTIONAL SPECIFICATION
Table of Contents
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2.1 10 Assignments .......................................................................................................................... 34
211 BOAIM oeeeeeeeremremminiiiii s s 34
2.1.2 JNEEITACE +r-rvvvrrerrerrrmrenerrart ettt ettt s e st et st e e st st s s s r st s e s ra s n st saarasenasens 37
3 General INTorMaAtioN -« - rrrerr e e et a s 38
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3.2 App”caﬁon 2010 T T T LT T T P PP PP 39
3.3 App”caﬁon Settings aNd Defaults «:-ccoereererremme 40
34 Saving Conﬁguration DAta e reeereerrerrerrentriiii e 40
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36.1 Regu|at0r S OCTION v reereeererrensrrmmtintiiiiiiiii s 42
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3.7 (0 [0 Yo L O70) 011 00 ] ETT T LT e 43
371 HECLK ClOCK +esvesreererserterieiiiiiiiisii sttt b s bbb 43
B.7.2  LECLK ClOCK:++++t+verrereerrtrreesterirsiestestestestesesstseessesreessesresssessesseessessesssessesssessesseensessessesses 43
3.8 Direct Test Mode (DTM) ............................................................................................................ 44
3.9 Device Firmware Update (DFU) ............................................................................................... 45
3.0 1 DU = UART -+erreeeerrerreemrtrreessesisstesttstessesneesessesssessesaesssessesssesstsseessessessessesssensesseessessesssenses 45
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4.1 Types ............................................................................................................................................ 46
A.1. 1 UART coeereeereerrertmmemestenttstessesstseessesseessesaeesesstssessesreesesseeseesstsseenaesneeasesreemeennesaeeneeanesanenses 46
.12 USB reeeereeereesrertemeeneseenttstesse st st e sttt et s re et s r e e et h e a e s r e e ae e r e st e et e Rt n e sr e ae e r e sre et reenenrs 47
4.1.3 SPI Per|phera| (SP”D) ........................................................................................................ 47
4.2 IVIOCI@S +rereereeteressustustenniusiunieiusiuiieresrusiestionstusiusiornsiusiorestestestiotstastestorsstastesesssstestsstorsstestossssastssrssass 49
4.2.1 ComMMANT MOQE: - +eereererrereerertintiriiiii sttt st st s e s s st sessaasastasas 49
4.2.2 Through 1V 0T [ YT R PN 49
5 Periphera|s .................................................................................................. 51
LT R 1 = (@ T OO TSP 51
5.2 ADDC -+eveereesresreenuenteetenteautete st et e ah e sh e et e e bt e a e et e a e et e eh e e a b e Rt eh e e a b e eh e e R e e bt e h e ea R e bt e at e bt eh e et e nheehe e beeaeentenne 52
53 S CArd eeveeeerererresrremonniiiiiiiiiiieieiiiiiiiieiiiiiiioieisieieisiiieitiietistioietisiitiiiiiiietiitiisiistitistististsonste 53
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1 Introduction

This document outlines the components of the EYSKBNUWB-VX device and the configuration options
available to the user. The command and event formats required for communicating with the E
YSKBNUWB-VX device are explained. Detailed descriptions and use of the commands and ev
ents are available in the “Command API”.
ARF2 A FTIEEYSKBNUWB-VX DA VR—FY bEA—HF—DFETHF T a3 VEFEICH
TOMEZLHE L EFIEYSKBNUWB-VX EDBIEICHERZATR Y FEARY DT F—T v MO
WTEBALET, AT FEAAY FOBFEMAHRBEERAAEICDOVTIX, TCommand APl 258
LTLI&EL,

2 Hardware

2.1 10 Assignments
2.1.1 Board

A number of 10 pins are configured for specific functionality. Refer to the table for your specific board
model for pin assignments. All pins listed below are configured as input only unless specified. Note
that not all pin functions are available for each board.

HEMEZHAT-PinNHY ET, PinITEIY BToONHEEDLNTIE, Tablel Z5B &L, &
HEINTWBEVIE, TIHILMIAAELTEREINATOET,

Note: If high-voltage mode is used, VDD output is configured for 3.3V, but it depends on the voltage
supplied to VDDH.

Note: BEEE— FZEATSHE. VDD HAIE 3 3VICHRESNET AN, COEEIE VDDH IZ##ET
HEREITEKELEY,

Table 1: System control pins
Pin Function Configuration Description

P0.13 Factory reset  Active low If held low on reset, application settings stored in
Internal pullup  non-volatile memory are erased. Application will revert to
default settings.
Pin Z lowIRKEETU v b9 5 & ROM IZRTFSNET
TUr—oa UEREMNEIBRESA, T4 MREIZRY
F9,
P0.18 Reset Active low The device will be held in RESET while this pin is held
Internal pullup | low.
ZDPinZlow KEIZCTHZELETTNAREYEZY L
EX I
P0.16 DFU mode Active low When held low on reset, device will enter DFU mode until
Internal pullup  reset.
Pin Z low RETY v 9% & . T/34 X[LDFU mode
ERYET,
P0.14 DTM mode Active low When held low on reset, the bootloader will enter DTM
Internal pullup = mode instead of standard application.
Pin & low KEETYU Y hTHL. BEDT TV r—2
3 V2B TlE7% < Direct TEST Mode(DTM) & 7% Y £9 s

TAIYO YUDEN CO., LTD.

34/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX TAIYO YUDEN CO., LTD.
P0.25 BLE Mode Varies Enabled when notify characteristic notifications are
Select enabled. *

Low (default) — through mode, pulldown
High — command mode, pullup
Characteristic notification WA TH 5 & B
Low (default) — through mode, pulldown
High — command mode, pullup

P1.01 USB interface Pulldown If held high on reset, the module will use the USB port for

select serial communication. If power is not supplied through

this port the UART/SPI selection will be used.
Pin & high JkKE&ETU v b3 5 & USBport ZERAL T
DYTIVBEETICEMNTEETEL USBport i
DERMBHELSZVGE (T, BERIIZ UART/SPI BIEAGE

RENFT,
P1.03 UART/SPI Pullup This pin is checked if the USB interface is not used. If
interface held high on reset, the UART (Mini-USB) interface will be
select selected. If low, the SPI interface will be used in

peripheral mode. The host device should monitor the SPI
DRDY line for availability of data.
ZDOPINIEZUSBA 8 —J z—REFRALAEVNGEICfE
A35ZENTEET, high RKETUEY T 54L&,
UART 4 3 —J 1 —AMNBRENES ., Low KETY
v kg 3BE SPI 424 —T = —RA peripheral mode
ELTERSNET, SPI DT —45HAHFFIE SPI
peripheral DRDY Z#EF2 L TL &L,

P1.10 SPIP DRDY Pulldown Used when the SPI interface is selected. This pin will use
internal pullup to notify the host when data is available to
be read.

SPI £ V8 —J 1 —REERKICERLEYS. T—52D
FEAIAAFIREIREEICE S &L High ZHALEFT,

P0.24 Power Save Pullup Set the Pin to the Low state (at least 0.5 seconds or
longer) to enter Power Save Mode.

Pin & Low KD &H 05 BLLE)IZT B & Power
Save Mode IZA Y £,

P0.04 Deep Sleep Pullup If a startup / communication disconnection occurs while
the Pin is in the Low state, it enters Deep Sleep Mode.
Pin A% Low KEDEFIZESBEDUIMARLET SH L.
Deep Sleep Mode IZAY FT,

P1.05 User GPIO 1 General purpose IO available to the user
a—H—FIAFEERAMA Pin

P1.04 User GPIO 2 General purpose |0 available to the user
a—H—FIAREEAMA Pin

P1.07 User GPIO 3 General purpose |0 available to the user
a—H—FIAREERAMA Pin

P1.06 User GPIO 4 General purpose 10 available to the user
aA—H—FAFEERA Pin

P1.02 User GPIO 5 General purpose 10 available to the user
aA—H—FAAEERA Pin

P0.03  User GPIO 6 General purpose 10 available to the user

A—4—FIATEERA Pin
TAIYO YUDEN CO., LTD.
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P1.12 User GPIO7 General purpose 10 available to the user
aA—H¥—FAAEERA Pin

P1.14 User GPIO 8 General purpose 10 available to the user
aA—H—FAAEERA Pin

P0.29 User ADC 1 ADC input available to the user
a1 —4—FIFHEHE ADC A A Pin

P0.28  User ADC 2 ADC input available to the user
1—H—F AT EE ADC AH Pin

P0.31 User ADC 3 ADC input available to the user
1—H—F A EE ADC AA Pin

P0.30 UserADC 4 ADC input available to the user

a—H—F|AATEE ADC A A Pin

TAIYO YUDEN CO., LTD.
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2.1.2 Interface

The pins listed in the table below are configured for use by the respective interfaces.
LUTORICSRTEVIF. TNhEADA U3 —T 2 —XTHEAL TS,

Table 2: Interface pins

Pin Function Description
UART
0.05 | UART RTS Ready to send output signal
0.06 | UART TX Data output
0.07 | UART CTS Clear to send input signal
0.08 UART RX Data input
SPI Peripheral
0.17 | SPIP SCLK Input clock signal for the EYSKBNUWB-VX
111 | SPIP SDO Data input for the EYSKBNUWB-VX
0.15 | SPIP SDI Data output for the EYSKBNUWB-VX
0.12 | SPIPCS Chip-select — controlled by the external SPI controller
1.10 SPIP DRDY EYSKBNUWB-VX signal that data is available to be read
T—AHARAHFRETHD &L BT H EYSKBNUWB-VX RIDIE
=
SPI Controller
1.09 @ SPIC SCLK EYSKBNUWB-VX SPI clock output
1.13 | SPIC SDO EYSKBNUWB-VX SPI data output
0.27 | SPIC SDI EYSKBNUWB-VX SPI data input
0.02 | SPIC CS EYSKBNUWB-VX SPI chip select
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3 General Information

3.1 Command and Event Formats

Commands follow a standard format.
ATV RIEUTOI7+A—<y FTEELZET,

e Each command begins with a command start character ‘$’
£ RISF, EHEICRHAEXF $effmLT<EEn
e The 4 character command code
ATV FIE 4 XFITHE—SATVET
e Input parameters for the command begin with a parameter token *’
BARUFITNGA—REANTBHBENTA—F b= 7 ARLTLEZEL
e The command frame ends with CRLF “¥r¥n”
a7 FRIHEDOHITI— FIE CR+LF (¥r¥n) ZFEAL TSN

151
“6CODE¥r¥n”
“$CODE:param1:param2¥r¥n”

A response will be returned for all commands. The response follows the same format described
above.

For commands that set configuration options, the response will provide a single parameter: “OK” if the
command was successful or “ERRxxx” if the command could not be executed. The error number
shows the reason that the command failed. Refer to Error Codes in the “Command API”.

For commands that fetch configuration options, the parameters returned are described in the
“Command API".

Exceptions are for HRST (immediate reset) and FRST (factory reset) as the device will immediately
reset. In these cases.

Events may be generated during operation. Events follow the same format as commands, with the
addition of an ‘E’ character following the start character. A list of events can be found in the “Command
API”.

LAYV FEFTE, a9V RIIRETELAR Ry RABBITHAShET, LRAKRVROY
VRELERBDOOAT U R IA—I Y FTEMELET, AT a3 VBREET ST RDEE. a9 UK
N L=BEIE TOKl, avX Y RERFTTELELN 211581 TERRxxx] EWVWS LAKRYRaT Y
REHALET Enror a— FA LAY Y FEETTEUN - EREEZERTHIEMNTEET, Error
O—FIZEAL TIX TCommand APl 28B LTSV, A7 arvEmBTdavr FOBA.
HOEINB/835 A —42(F TCommand API] Z#EER< F2& LY, HRST (immediate reset) & & U FRST
(factory reset) (IS EE>TWET, (T/AA ADBEIEICY £y FEhDET=8)

ARy MEIBMERIZHEAENET, ARV ME, IV RERMLETA—T Y FTEIMMEL, E5IZTAAR
VErERTEZIATVRDREIHELTHALET ., 1R bDY X KE TCommand APl #HESR
&L,

!l
“$ECODE¥r¥n”
“$ECODE:param1.param2¥r¥n”
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3.2 Application Boot

When the EYSKBNUWB-VX is powered on or reset, a boot sequence will be performed. This boot-up
includes the following operations:

EYSKBNUWB-VX O ERF AR, £=13U £y MR, EBLENTHONET, COEZELECE, LL
TORENEENFET,

e Preparing the hardware
N— K7 D%EfE

e Loading user settings from flash memory
Flash memory H 5 1 —H—E&F & HAAD

e Preparing the Softdevice, Services and Characteristics
Softdevice,#—E X . Characteristics M %

e Activating the selected serial interface
BRLEDUTILAUE—T 1 —RDOE(R

Once the boot sequence is complete, a Boot event message will be output over the selected serial
interface. The message will display a status parameter depending on the state of the device:
EBUENTETTSE, BEIA RV A YE—INERLEVITILAVEZ—T—REH LTHA
SENFET, AVvE—CRETNAROKEIZCK > THIELIZ/NNTA—FDBREREINFET,

Table 3: Boot status messages
Status Description |

DFLT No user configuration data available. The device default values are being used
A—H—BET—AEFALET. TI4/L FERETED

OK The device has successfully booted and is using the stored user configuration
ERINFA—F-BRET—FEFAL TEES

ERR The device has experienced an error during boot
EERIT S —AFELE
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3.3 Application Settings and Defaults

The table below lists the user-configurable settings and their default values
UTDORTL—HY—REBEBETIAIMEZRLET,

Table 4: Application defaults

UART Baudrate 115200 Conn interval max 200ms
Regulator LDO Conn super timeout 4s
LFCLK Internal RC Conn Latency 0
HFCLK Auto Extended primary PHY 0 — 1Mbps
Device name “Tysa-B 5XXXX” Extended second PHY 2 — 2Mbps
XXXX: address 2 Bytes
Role Peripheral IO capabilities 0 — None
Address type 1 (random static) Scan window 250ms
Address Factory default Scan interval 500ms
Advertising interval 100ms Scan duration 10s
Advertising duration 10s Scan type active
Advertising mode 1 Scan device name filter “Tysa-B 5”
Advertising data Device name only Scan Service UUID filter disabled
Autostart Enabled Scan RSSI filter disabled
Bonding Enabled Scan data filter disabled
Conn interval min 100ms Scan address filter disabled
Auto Device name Enabled Accept list disabled
Security level 1 - None

3.4 Saving Configuration Data

Configuration data is read from non-volatile Flash memory during boot and stored in volatile memory
(RAM) during operation. Configuration changes made by the user only updates the values stored in
volatile memory, therefore any reset or loss of power will cause these changes to be lost. Users can
issue a Save command (SAVE) to the EYSKBNUWB-VX to commit the current configuration data to
Flash. This command can only be issued while the device is not currently advertising, scanning or
connected via BLE. When this command is successfully executed, the previous configuration will be
erased and the new configuration stored. Upon completion, a save (SAVE) event will be issued to the
user interface. In the event that the data is not correctly written or the device is reset before the save
completes, the EYSKBNUWB-VX will attempt to recover the configuration data during boot. If the
recovery fails, the default configuration will be loaded.

JET— 2 (THEENFFIC Flash DS HAH SNEMERIC RAM TSN E T, REZERL. BFE RAM
[CRESNTVDEDHZEFHT S50, Uty FFELEEBRMINS EEELERABRAERDONET,
SAVE a7 Y FZHERAL TRIDEEERZ Flash ICRFTH LT, VY FFEEEFERNMUINT
LEFEERFTHENTEET, DAY FIE. T34 RASEIE(Advertising/Scan/BLE  $##%)
T2 CTWEVEDAHERT L EATEET, COIAVY FAERICRTSINHE, RITHIOR
EEMIABRENFLOBREBBIMMRESAES . REATTITHE. 75 v 2 (FLOK) 4
R =AUV E—Tz—RENLTHAINET, T—EDNELLEZTRAFEALGLD, KE
DT T BRITNA ZAMNY £y b EShizHE EYSKBNUWB-VX [LEEIFICHRET—2 ZEE L &
2ELFET, UANUDBKRKRT EE. TIAHILREENOA—FENFET,
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Some commands affect the boot sequence. These commands require that the user configuration be
saved and a reset performed before they are applied. These commands are:

BPUEBRICEMCLSITVFIHYFET, ChoDavy ME, A —F—REZREFRICUEY
FEXRITIILENHYFET, AR FIERDELBY T,

Code Description

UART @ Set the UART interface baudrate
UART 4 3 —J 1 —RANDHKR—L— b ZRE

SSEC | Set the desired security level of the BLE service and characteristics
BLE Dt ¥ 2 1) T« LARJL&E characteristics & 5% E

SXLF @ Set the preferred LFCLK source
LFCLK source %%

3.5 Factory Reset

In the event that the user wishes to erase all stored configuration settings and bonding information, a
factory reset can be performed in two ways:

A—H—HREFLEERES LU bonding 1B %E 3 X TiHET % Factory Reset [£. AT 2 F&FEDH
ETEITT I ENARETT,

1. Holding the factory reset pin (P0.13) low and resetting the device
Factory reset pin(P0.13) % low JKEEICL TT/NA AD Uy FEEITLET,

2. lIssuing a Factory Reset command (FRST) with the “CONFIRM” keyword as a parameter
INS A —AB[Z"CONFIRM"# 5% % L T Factory Reset A< > K(FRST)ZETLEY,

If either of these conditions are triggered, the device will erase all user configuration data during boot.
The boot message will indicate that the device is using its default configuration. Once the reset is
complete, the user should release the pin so that saved data is not erased on subsequent resets.

TEVEY FEERTDE. TNAARIEEFICTARTOLI—F—T—2ZEHELETT, AVt
—JlF, TIAIIRETRELEZEZRIOFLDIZAYET, Uty FETHRIK, Pin Z8KL
FRHRD)EY FETREINET—ANEEBEEINGZNESIIZTEECESL,
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3.6 Power Control

The EYSKBNUWB-VX supports a small number of power control features that users may configure.
EYSKBNUWB-VX [E1—H—MNHRETE S HENHIEEEZ Y R—FLTLET,

3.6.1 Regulator Selection

By default, the EYSKBNUWB-VX is configured to use Low-Dropout (LDO) regulators. DCDC
regulators can optionally be selected for use, which may improve efficiency and power consumption.
T 74 FERE TIL, EYSKBNUWB-VX I% Low-Dropout (LDO)L ¥ a L— 2 ANBESNATNET, B
BNEEBNHEERET HITIL.DCDC LX 2 L—2#FAT DL SICHRENSREIRT 5 &M
BETY,

The following commands can be used to set and get the regulator configuration:
LUTODIATU FEERALTLFXaAL— BB ERES L UVRENTEET:
Code Description
SREG Set the regulator configuration to LDO or DCDC

L¥ a1 L—4%% LDO H DCDC 2%
GREG Get the current regulator configuration

REDOL ¥ 1 L—2OREKREZIEG

3.6.2 Power Save Mode

The EYSKBNUWB-VX device can be set to enter power-save mode by pulling the specified 10
pin(P0.24) low for a minimum of 0.5 seconds. After this time, the device will disable the UART
interface and only enable it when data is sent from the device. This allows the device to shutdown the
high speed clock when not in use for considerable power saving.

EYSKBNUWB-VX [& power-save I/O Pin(P0.24)Z& 7% < &% 05 #LLE low [T 52 & T
power-save mode [ZERET S EMTEET, Power-save mode 1, T/31 RILUART 4 >3 —7
I—REFIATEHIENTELECIEY (EYSKBNUWB-VX [CT—ANEESNIz L EDHEMET D
EMTEET, Power-save mode TIETNAREEERI Ay IEI vy cEFo L, BHHEEZINIZ
5T EMNTEFET,

While this state is active, the device will be unable to accept commands. System events will continue
to be emitted, and BLE activity will continue (advertisements, scanning, connection etc.). Full serial
functionality can be restored by setting the power-save 10 high for a minimum of 0.5 seconds.

Power save enabled (PWRL) and power save disabled (PWRH) events will be displayed when the
power save mode is changed.

Power-save mode KE&TI&. EYSKBNUWB-VX 37> F&Z(FHTER A, PRXATLARU ME
BEBUENTHIENTE, BLE BEE(T N4 DUT Rx v =T EHIKRE. etc)TBME

LDODHET, TXTDHL ) 7ILHHEIX. power-save I/O Pin 2474 < &4 05 #LLE High129 52
ETHERLET,
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3.6.3 Deep Sleep Mode

In EYSKBNUWB-VX, you can set the Deep Sleep Mode by setting the Deep Sleep Pin (P0.04) to the

Low state and disconnecting or resetting the communication. Deep Sleep Mode can reduce power

consumption more than Power Save Mode.

To wake up, set the Deep Sleep Pin to High.

* Please note that if the Deep Sleep Pin is in the Low state at startup, it cannot be started.

EYSKBNUWB-VX Tl Deep Sleep Pin(P0.04)% Low IREE TEIEDYIMET-(X Reset 35 Z & T,

Deep Sleep Mode IZERTET S Z EMTEET, Deep Sleep Mode TlL, Power Save Mode LA EIZH
BHZEMZA S EMNAIEETT .

181®1% Deep Sleep Pin Z High [C§ 5 Z L THRLET,

SCHEEERFIZ Deep Sleep Pin A% Low DIREEIZHE > TWB ERBTEH LNV =6H, TEECLESL,

3.7 Clock Control
3.7.1 HFCLK Clock

With EYSKBNUWB-VX, it is possible to set the main clock. ". In the case of" Auto ", a communication
error may occur due to the UART baud rate deviation depending on the specifications of the
connection destination. In that case, only crystal oscillation should be used. Please use.
EYSKBNUWB-VX TlEA A 0 Oy I Z/RET S5 EMNFRETT " "Auto’DIFE | itk DERRIZ &
2T, UARTDAR—L— MREICLYRBREIS—MNRETLZLAHYFI DT, TDHEIEKEHE
RO#AH%E CHEAT I,

* Changing HFCLK to the external crystal setting will increase power consumption. Please make a
judgment after actually measuring in your environment.

XHFCLK ZMEIKBOBREICERTHEHEBEENNLEAYEYS., CHEADCRETERL-LTIH
R iR A

Code Description |
SXHF Set the preferred HFCLK source

HFCLK source MDE&5E
GXHF Get the preferred HFCLK source

HFCLK source M ER%

The HFCLK source is configured during the boot sequence, users must therefore issue a SAVE
command and reset the module to apply changes to the device.

HFCLK source [FEEBN S —7 D ARIZERE SN ST, SAVE 27 > FT HFCLK source MERTE 1R
FLE&, EPa—LE)tEY FTEIRENHYFET,

3.7.2 LFCLK Clock

The EYSKBNUWRB-VX device initially configures its low frequency clock (LFCLK) to use an internal
RC oscillator synthesized from the HFCLK. The LFCLK can be set to use an external oscillator (if
available) which may reduce power consumption. The following commands can be used to set and get
the LFCLK configuration:

EYSKBNUWB-VX [ HFCLK M5 &R L1=NE RC > L—4 Z#H3 % & 5 (< low frequency clock
(LFCLK)ZHRELTWET, FIATRETHNIEL. LFCLK A HBENZHIB TEZ 25\ 84 L L—4 %
FERTDHLSICHEEENTEFET, LFCLK ORE/MRBRIFIUTOITY FHASITRET,
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Code  Description |
SXLF Set the preferred LFCLK source
LFCLK source MD%
GXLF Get the preferred LFCLK source
LFCLK source DER1§
RCLF Get the currently active LFCLK source
WERED D LFCLK source DHLEF

The LFCLK source is configured during the boot sequence, users must therefore issue a SAVE
command and reset the module to apply changes to the device.

LFCLK source [F#2# o —4 U ARIZEE SN S1=6.SAVE a7 > KT LFCLK source DEXTE #R1F
L=, ESa—ILZUty FTERERHY T,

3.8 Direct Test Mode (DTM)

If DTM mode is selected during boot, the device will enter Direct Test Mode instead of the standard
application. The device will remain in this mode until it is reset. The host’s serial UART baudrate when
using this feature must be set to 19200. Refer to Nordic’s documentation on Direct Test Mode for
information on using this feature.

FCENRFIC DTM ARIRS W TV BI5E  EYSKBNUWB-VX [LBEDT7 T 45— 3 O H Y I DTM
[CAYET, EYSKBNUWB-VX () 2y A RET HETDIM Z2#FLET, DTM AT HE(E
AR MDY 7L UART R—L— k% 19200 IZERET HHELHY ET ., DTM BT B 1ERIE
Nordic D FFa A FESBLTLIESLY,
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3.9 Device Firmware Update (DFU)

The EYSKBNUWB-VX device firmware can be updated via serial UART or BLE. If the DFU pin (P0.16)
is held low at reset, the device will enter DFU mode. No boot events will be generated when the device
enters this mode. In DFU, the I/F that started operation first is selected and cannot be changed until
the processing is completed. Once the update is complete, ensure that the DFU pin is released prior to
reset so that the device does not re-enter DFU mode.

EYSKBNUWB-VX @ Firmware (& UART F7=I& BLE 2 L CEH TS EMNTEFET, DFU
pin(P0.16)% low RKEEIZCLTY Y FZ1T5 &. DFU mode IZAY £9, DFU mode 2173 5 L2
AR MIHAShELEA, DFU TIREICEMEZRIE L IF ARIREW, RENARTSTEHETE
BIlLETEFRA,. BIRETRIE. TNMAHBBEUY DFU E—RIZALHZEWLESIZ, VEY +D
BIIZ DFU pin Bl TWA T xR LT Za L

39.1 DFU-UART

To program a firmware update using nrfutil, enter the following command on the command line:
nrfutil Z{# A L T Firmware DEHEFTSICE. ATV FSAVICTUTOAR Y REAALTLES
LY,

nrfutil dfu serial -pkg dfu_file.zip -p PORT

Where dfu_file.zip is the zip file containing the firmware update and PORT is the COM port the
EYSKBNUWB-VX is connected to (e.g. COM51). A progress bar will appear and display the results of
the update.

dfu_file.zip [& Firmware update 7 7 4 JLINE E 7=z zip 7 7 4 )L PORT [& EYSKBNUWB-VX A3
SNTWLS COMPort #IEELTLEZELY, O FAERFTINE EETRRETT/N—DBRTIN
BHNTET T DEEHRBEARTENET,

3.9.2 DFU-BLE

As a preparation for executing DFU via BLE, install "nRF Connect for Desktop" when using a PC, and
install "nRF Connect for Mobile" when using a smartphone.

BLE #/t L T DFU 1T 5RICEFTI#ER E L T, PC TEITT B15E1L. nRF Connect for Desktop |
ZAVAR—ILLTLESN, AY— T+ U TERITT H5HEIE. [nRF Connect for Mobile] &4 >
AR—=ILLTLZEN,

The device name used for advertising in DFU mode is "TYSAB-DFU". Please connect to
"TYSAB-DFU" from the above application and execute DFU according to the procedure of the
following URL.

DFU E— REIZT N2 A ST THERL TS T/NA RBIXTYSAB-DFUIZ%E Y F 9, LET T
Jr—2 3 uh " TYSAB-DFU it L T, T URL OFIEIZHELY, DFU ZRTL TS,

[Application usage]
PC:https://infocenter.nordicsemi.com/topic/ug_nrfconnect ble/UG/nRF _Connect BLE/nRF_Connect
DFU.html

smart phone:
https://infocenter.nordicsemi.com/topic/sdk_nrf5 v17.0.2/ble_sdk app_dfu_bootloader.html
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4 Interfaces
4.1 Types

The EYSKBNUWB-VX device supports up to three interfaces for serial communication; UART, USB
and SPI Peripheral. For models that support multiple interfaces, there are two interface selection pins
that can be set by the user to select the interface they wish to use (refer to 2.1 10 Assignments for pin
assignments). The interface pins are read on boot. A device reset must be performed to change the
interface once the boot sequence is complete. The interface is determined by the following criteria:
EYSKBNUWB-VX &) 7 JL#E#E & LT, UART, USB, SPI peripheral ® 3 880 ( v 42 —J7 1 —2X
BHYR— S TWET, BHOA U 2—T 1 —XREHR—FLTVWESETILTIK, 3FEEDS 4
—Jx—REYYBRDEOITA 0 3—T 2 —RERAD Pin AZ2AESINTLET (110
Assignments @ Pin R ESE ), 41 04— 7 2 —ZIRAD Pin &, BB Pin OREEEH
RAAHET, TO-HEES—T VAR TRICA VI —TI1—REZEETSHHE. TNAREZHEE)L
Y FTOIRBENHYET, 1 03— —XERFETUTDOEY TY,

¢ [fthe USB select pin is held high and the device is powered using High-Voltage mode, the
USB interface will be used.
USB #E1R Pin(P1.01)A" high MIKEE T T /34 X % high-Voltage mode THEIT 5 & . USB A
VA= z—XAFAEAETT,
o |Ifthe USB select pin is held high and the device is not powered using High-Voltage mode, the
UART/SPIP pin will be used.
USB #iR Pin A high DIKEETH T/34 X% high-Voltage mode TH#EEI L ZLMES.
UART/SPIP Pin AFIFATEET,
e [fthe USB select pin is held low, the interface selected by the UART/SPIP pin will be used.
USB iR Pin A% low DIRETHMNIKX. UART/SPIP Pin ZFIAL TA >4 —7 = —XD:ER
MNEBEE Y FT,

4.1.1 UART

The UART interface operates on a default baudrate of 115200bps, no parity and 1 stop bit. Flow
control is not used. Users can modify the baudrate using the following command:

UART 4 23— 2 —RADT 74 I FEEFEIZ(FR—L— b : 115200bps, parity: % L, stop bit:1, Flow i
L) TEBLES . R—L—rEEETHHRFUTOIAT Y FALEERRETY .

Code Description

UART Set the UART interface baudrate
UART 4 24— 1 —RADHKR—L— FBE

Valid baudrates are listed in the “Command API“. baudrate settings are applied on boot, therefore the
user must save configuration data to flash using the SAVE command and reset the device once the
save is complete.

If the user cannot determine the baudrate of the device, a factory reset can be performed to return the
interface to its default configuration.

FMATESR—L—FOIEIX TCommand APl #Z8HB< &, R—L— FDRETFEEFIZER
SNB=0.SAVE AT RTHRET—4 % Flash [CIEEFENATT LTH S EYSKBNUWB-VX 1) v
LTS, EYSKBNUWB-VX D R—L— FEHETELLN - 25E. THEHATKREABITTS
Factory Jtw &I ETT I MDEICEREERT ENTEET,
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4.1.2 USB

The USB interface operates in a similar method to the UART interface. A maximum of 64 bytes can be
transmitted at any one time due to the limitations of the internal DMA buffers. Use of the USB
interface may require additional driver support when used with a host PC. If the USB interface is
selected at boot, an extra 10 seconds is added to the boot time to allow time for the USB pow er and
serial interface to settle. The boot event will be generated after this time.

USBA VA —T1—RIFUART 4 U4 —TJ = —RERKRICTIRIENTEET, NELDMA /Ny 7 7 Dl
BRAOH DT, —EITEEFMRELR/NA FRIT 64124 YET, USBA U2 —T z—XDFAFEKRR +
PC TORADEICTEMD K54 N\YR— bABBICHEDHZESAHY T, EERFICUSB A V52—
I—AMNERSNTVEIEE USBEBREVYTFIA VI — T I —RERESED-OEETHET
10 ERFEZZEITTUVET, TO-HEEN S 10 RICEEA NV FBEASIhEFET,

4.1.3 SPI Peripheral (SPIP)

The SPIP interface can be controlled by an external SPI Controller device to transmit data in and out
of the EYSKBNUWB-VX. The Controller initiates a transaction by pulling the CS line low, perform ing
the data transfer and raising the CS line high. The CS line must be controlled in this way as  the
EYSKBNUWB-VX SPIP DMA buffers are processed following the end of a transaction.

SPIP 4 V2 —2J 2 —X([IHED SPI 22 FA—F—FT /1 RIZ & > THlEI S, EYSKBNUWB-VX
BE ENEBT NS RIZT—2%F%ELET, SPlary bA—5—IF. CS 54 % low KREIZT S
ETCT—REEEETL.CSTAUEhighIRKBIZT A EICE>T RIS a v EMBLET,
EYSKBNUWB-VX SPIP DMA Ny 77 bS5 080 L 3 VDR TRERICMEEINDTH, CDLSIC
CS 4 Uzl 2RENHYET,

The SPIP uses the following configuration:
SPIP [FRD & S BHREBAEFERALET . :

Table 5: SP| Peripheral Configuration

Bit Order MSB first
Clock Phase (Mode 0) Leading
Clock Polarity (Mode 0) Active High

Maximum Frequency | 8MHz

By default, the output buffer of the EYSKBNUWB-VX remains unloaded and only input data is

processed. When the EYSKBNUWB-VX has data available to be read, the SPIP DRDY pin will be

pulled high to notify the host. The host can issue an SPlI Read command (READ) to the

EYSKBNUWB-VX along with the number (Nbytes) of bytes it wants to receive (maximum 99 per

transaction). This will instruct the EYSKBNUWB-VX to place the specified number of bytes into its

output buffer. The next transaction must transfer (Nbytes + 1) bytes in order to receive all of the data

placed in the output buffer. The following considerations apply:

T 74 R TIE, EYSKBNUWB-VX D ANy T 7 ET7 v A— RENFFEE T, ANT—2DHHIL

B INFET,EYSKBNUWB-VX 15> T—43 DFEAAH M ARE L 72 5 & . SPIP DRDY Pin(P1.10)% high

[T B ETRR MUISERMLET, /KR FIE EYSKBNUWB-VX [Z SPIRead 3% > F(READ) & %

BELEWWNAL ML 2arHB-UmKIDbyte)EANLTATY REITTHIENTEET,
COIATYRHETITEY ., EESNIZAA MIZEHA/NY T 72T 5K 5 EYSKBNUWB-VX [Z

BRLET RO I3 VvTREANY T 7ICRMENF-ITRTOT—R 2 ZITISH1=0IC.

(NS b+1) NA FEERETIDENHYFET, UTICEREITRERNBEZEHLES,
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e Upon receiving the READ command, if all available bytes are loaded into the output buffer
then the DRDY signal will be set low.
READ a7 Y F&2ET HE. ERATRRLGTIRTONA MAHANY T 7ITA—FEhbd e,
DRDY {E&5A% high IZEREShFE T,

e Input data is ignored during this transfer.
ANT—A2I1E, GBELEBGRZ(FFITEREA

e The first byte of the transfer contains the valid number of bytes following it. The Controller can
use this value to reduce the total number of SCLK cycles to perform.
EEMEORID/NA MK, EET DNV T 7I[CHMGENAA MDA EENRET, I O
—S—IIFCDEEZFERLT. BMGNS MDD SCLK YA VDA TRIETSHIEMNT
X

¢ If the Controller transfers more bytes than are available, excess bytes will be 0x00
A2 bA—Z—@IANERTTREL /N FIEYUBLZ DA FEEET HIHE. BB/ T
0x00 &% Y FET,

e If the transaction is ended before all bytes have been transferred, the remaining bytes are
discarded.
TRTONA FOEESNBDFNI LT OF I a0 RTIHE BYDNA MIBESH
F9,

e Atthe end of this transaction, the EYSKBNUWB-VX will not reload the output buffer until
another READ command is issued.
CORZUHF a3 ERTTEHE. BIO READ aT U FRREITENEET.
EYSKBNUWB-VX [FH /3y 7% 1) O— kLEHAS

After issuing a READ command, if the SPI Controller initiates the next transaction before the
EYSKBNUWB-VX has loaded the output buffer then the EYSKBNUWB-VX will ignore the entire
transaction. In this case, each byte clocked out of the MISO line will be OxFF to indicate that the
transaction is invalid. The SPI Controller can repeat the transaction without data loss. The first byte of
any valid output transaction performed by the EYSKBNUWB-VX will never be OxFF.

READ 7> F#F{T L1z, EYSKBNUWB-VX "t /Ny 7 7% B0 — K9 B[ SPla> bBa—
S—MNRD S a v ERBET HEEYSKBNUWB-VX (X S 0¥ IS 3 V2R E#BELET,
COFHA. MISO SA Moy ENEENS MEL FSUT I3 UREHNTHLLEERT
OXFFIZRYET, SPIarvbA—3—F, T—HEXLGLTrSI VYOI a3 VERYRT ZENT
EFEY, EYSKBNUWB-VX TEITSNDIEMGHA S HI L3 D ORAD/NA b OXFF (27
YEHA
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4.2 Modes

Two communication modes are available: Command and Through. By default, the EYSKBNUWB-VX
is always in command mode and follows the formats outlined in section 3.1 Command and Event.
When the EYSKBNUWB-VX is connected to a peer device and notifications are enabled on the
peripheral’s Read/Notify characteristic, the communication mode will change depending on the state
of the mode select pin. The default mode when notifications are enabled is Through, Command
mode can be selected by pulling the pin high. A Mode (MODE) event will be generated whenever the
mode is changed.
BEE—FCEITURE-—FERL—E—FOZRBENMNHYET, thT NI REERT HFETIE
EYSKBNUWB-VX[EavY > FE— FTEMEZITLVET . AT FE— FOEMEIX.3.1EDICommand
and Event Formats] [SEEEiEN=T+—< v FTEELEY ., EYSKBNUWB-VX A\l T /N1 R[4
#: L . peripheral @ Read/Notify AE®Z% % & E— K3&IR Pin(P0.25)DIREEIZIL U TREIEE— KA
IELET, E— FBIR Pin A Low DIFEFIFRIL—FE—FEHY ., E— K&K Pin A High D& TIE
AU RE—FRTEELET, E—FIZETH4 N2 M(MODE)[EE— FAZEESIN-FICHNEH
F9,

4.2.1 Command Mode

In Command mode, the EYSKBNUWB-VX device follows the protocol described in section “3.1
Command and Event”. In order to send data over the BLE link to a connected peer device, the SEND
command can be used. Refer to section 6.5 Connections for information about when this command is
available. A Transmit complete (BTTX) event will be generated when the data has been sent to the
peer device. If data is received from the peer device, a Data Received (BTRX) event will be
generated.

a7 FE— KFTI&. EYSKBNUWB-VX [£ 3.1 E® Command and Event Formats] [ZER& Sz
T+— Y FTEHELET, X7V T EToETNARITT—2 ZEET SH1=HICIE. SEND a7
VREEALET., COaATY FOFERGFERAEIZOVNTIE, 65 EZSELTIESL, #ER
TARYEBTIX)ERT YT HT2I2TNA RANT—ANEESNBHFICHASAET  RTYY
TEA2ETNAADLT—RZZELER., T—2ZEARXY FBTR)MNHAETHET,

4.2.2 Through Mode

In Through mode, all data received on the current interface (UART/SPIP/USB) is queued directly for
transmission over the BLE link. Commands cannot be used in this mode. If the EYSKBNUWB-VX
device is configured in a central role Write-without-response operations are performed on the
peripheral’s Write characteristic until the queue is empty. In peripheral role Notification operations
will be performed until the queue is empty. Events will not be output while this mode is active, except
Mode (MODE) events to notify the user that the mode has changed.

Attempting to send commands to the EYSKBNUWB-VX while this mode is active will result in the
command being transmitted to the peer device. The command will not be executed by the peer device.
Data received over the BLE link (notifications or writes depending on the current role) will be output
directly on the current interface.

AI—E—FTIE. BEFAL TS A2 —Tz—X (UART/SPIP/USB) TRIELzT—42 %.
BLE VY TEELFET . ZDHRIL—E—FTIHATY FIMERATEFEE A, EYSKBNUWB-VX
FEURIILELTHERALTWAEGEE., F2—MNEIZHEDHETRY 7 5 )LD Write Characteristic 12
X LTIHELZLDESAARENRITSINET . N1 7 3)LTIL, Notification #4E(FF 2 —AZEI
BAFTETEINET, RAIL—F—FTHE, E—FAERSNCLEI—TF—ITEBHMTH-HDE
— K4 R2k (MODE) ZBRWTAARNY FRHAThFEEA,
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AIL—FE— FOIRETIX.EYSKBNUWB-VX [CaATY U FEEELEKSETHETTURFEFDEDONAR
FVIOTHEFTODTVWABTNARICEESINET, ZTDHATL FEEFTTEHIENTEEFEA,
BLE ') >4 (GRED®RENZM LU T Notification E1=(X write) TZESh=T—4% (X, REFAHLTL
BAUA—Tz—RICEEHASINET,

* Note: In through-mode, the EYSKBNUWB-VX module buffers data internally to transmit packets
opportunistically as the softdevice internal buffers are emptied. The EYSKBNUWB-VX buffers hold a
maximum of 2kB of data. Sending large blocks of data will require some delay to prevent overflow. The
duration of this hold-off time will be dependent on the connection interval and baudrate of the BLE
connection.

% Note: through-mode Tl&. EYSKBNUWB-VX £ a—JLIE, VY7 T84 RAORER/ N 7 7 HZE
[CladE. TR ERIMICNY T 7 LTy FEEELET, EYSKBNUWB-VX /3w 7 7 (3K
K2kBDT—2ZFZFHLET, KEDT—E2DEETIEEF. F—N\—TJ0—ZHh-OIZH DR
EOBENMIVEELLGYET, COR—IL A TREOR S (X, #HHEHEES BLE #HRoHAR—L— MK
2TEBRYFET,

Through
From interface —m - BLE ,
transmit
queue
SEND
Command

Command Other

processing commands
Through

From BLE —p = To interface

BTRX
event

Command

Events

Figure 1: Data flow for command and through modes
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5 Peripherals

5.1 GPIO

The EYSKBNUWAB-VX has up to eight (8) GPIO pins available for use by the user. These pins can be
configured as input or output pins. The APl commands listed below are available for controlling these
pins. Examples and further details about these commands are available in the “Command API”.
EYSKBNUWB-VX [Z[ZfERATE S GPIOPIN N8 AKHY FF, oD Pin [FAA Pin Ef=IEH A Pin
ELTHRETEET, UTOAPIOT U FEFEALT. Cho®Pin 2T 52 EMNTEET, C
no@aTy FOFIEFEMIZDLNTIE, TCommand APl #S8BBL T2,

Table 6: User GPIO APl commands

Code Description
IORD Read value of input

AFIPIN FAH L
IOST Set value of output

H 5 PIN 8RE
IOGT Get value of output

H 7 PIN A L

Only GPIO numbers listed in The EYSKBNUWB-VX has up to eight (8) GPIO pins available for use by
the user. These pins can be configured as input or output pins. The APl commands listed below are
available for controlling these pins. Examples and further details about these commands are available
in the API reference manual.

Table 6 are valid. Attempting to target an 10 number not listed will return an error.

A value of 0 indicates that the pin is low (GND). A value of 1 indicates that the pin is high (VCC).

If the command returns an error, no operation is applied.

EYSKBNUWB-VX [ZU R FENTLVS GPIO BEFFEITH . A —HF—AERATEHRA8AD GPIO £
VEHOTWET, CNLDEVIFANEVFERLIFHAEL ELTHRETEET, FEEMDAPIOTY
FEChoDEVZHIET A-OICRARRETY., ChoDav FOBIEFERE. APLYT7LY
ARZaFIICRBESIATVET,

Table6 DIAT Y RAFMTY ., YJRAFINTLWEWIOBETEZ—F Y MILELSETHE T5—
MRENFET, /3T A—% :value N0 THAIHE. Pinhlow (GND) THAHZ EERLET, /\F
A—4A :value BA 1 THBHHEIL, Pinhhigh (VCC) THAHZELERLET,

AY U RIS —ERLI-GE. BETERASIFEA,
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5.2 ADC

The EYSKBNUWB-VX has up to 4 ADC inputs that are available for use by the user. The API
commands listed below are available for controlling these pins. Further details about these commands
are available in the "Command API”.

EYSKBNUWB-VX [Z[E2—H—DFIFATE S 4 KD ADC AADBHYFET UTOaITY FEFERAL
T.INLDEVERIHT A ENTEET . NN FOFMIZ DL TIL, TCommand API
ZSHBLTLZEL,

Table 7: User ADC APl commands

Code Description

ADCC Configure ADC measurement
ADC BIE DEEE

ADCS | Start ADC measurement
ADC BIERAR

ADCA Abort ADC measurement
ADC BIFE D1k

Before initiating a measurement, the User ADC input and sampling mode parameters must be
configured. Once armed, the module will use this configuration for all subsequent measurements until
a new configuration is applied. The ADC configuration is not stored in non-volatile memory and must
be re-applied following a reset.

BIEZRRT BRI, 21— — ADC ANBLUVH LT YU TE—RFDINTA—F EHRET DREN
HYET, EVaA—ILERENTETITHE. ROBRENERASNSIETINTORIEICFERALET,
ADC DEREIETERMEA T ITEMINTULVEW O, VEy MRICBERET HIRENHYFT,

The sampling modes available on the EYSKBNUWB-VX are as follows:
EYSKBNUWB-VX THIFATZEAH T VI E—FIRDEBYTY -

Mode # Type Description

0 Single sample A single sample is read for each measurement
BERICL 2O TILEHRHAH

1 512 point FFT 512/1024 samples are taken at a specified rate (1Hz — 1024Hz).

2 1024 point FFT  The FFT of the input signal is calculated following the
measurement.

512/1024 > F)LIE, FEESNi-L— b (1Hz~1024Hz) THE,
BEER. ANESDFFT 2518

3 8192 point 8192 samples are measured at 8KHz
8192 %> )Ll 8KHz THIE

Start Samplin — - Post — - Output —
Measurement, pling processing P
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After the measurement and post-processing is complete, the result data will be output over the active
interface. Refer to the "Command API” for details on the format of the output data. If a BLE connection
is currently active and the device is in through-mode, the output data will not be transmitted.
Measurements may be aborted by issuing the ADCA command during an active measurement. If the
module has completed sampling and is in the post-processing or output phase the abort command will
be rejected.

In FFT modes, data is normalized and a hann window is applied prior to FFT computation. In other
modes, output data is displayed in millivolts between GND and VDD

BEEBUEBEATTTEHE, BRTEANTITATHRAVE—T—RENLTHAThET, H
AT—2OBRADEMIZDOULTIL, TCommand APl] #8BBLTL &L\, BLE EHGMNRETV T
1 TT. TNNARABRIL—FE— RDIFE, HAT—REEESIhFEEA,

BIEDRICADCA AT Y FEHTTHE., BENPLTEIENTEET, BL, EDa—IAHY T
JOTEETL. YT T ROUBELRIEN Tz —XTHDHE, a7 FIFEFShFE
-g_o

FFT E— FTIX. T—4DERLESh, FFTHEDRIIChann V1 V RO BERESNAES, tHDE—
FTIE. HAT—%(E GND & VDD ODEEA: T JARIL M) TRERENFET

5.3 SD Card

Some models of the EYSKBNUWB-VX support writing to an attached SD card. Refer to the pin
assignments for your board (2.1 10 Assignments) for connecting a card to the module. The
command for writing data to an SD card is as follows:

EYSKBNUWB-VX (&, #E#iSN TS SD h— FADEZTRAAEYR—FLTWET, SDHh—F%
EDa—LICHEHT BICIE. R—FOEVE|Y HT (2.110 Assignments) 8B L TL &Ly, SD
W—FRICT—R2ZEFALEHOATU RIERODELY TT:

' Code  Description
SDWR | Write data to external SD card

SD h— FADEAH

If no SD card is present this command will return an error. The user can specify a filename along with
the data that they wish to write to the file. If the filename does not exist it will be created automatically
prior to writing the data. If the filename already exists on the SD card, the new data will be appended
to the current contents.

The filename may only contain alpha-numeric characters and the following: .

SD A—FAFELAWMER. COAXVFEIZ—ZRLETS, 2—F—F. T7MILIZEZFRAD
T—REEDIITFANREREST D CENTEFET, F77MLEBNFEELLGNMESE, T—42 %28
ZRALHNBBMICERESNET, J7MILENT TIZSD A—RIZHFETIHEE. HLLT—2N
HEOHNBITEMENET,

T7ANAIE, EHFLARDEREDHZFERTSHIENTEFERT ., +-

About SD product license

SD memory cards are protected by SD card association (SDA) patents.

In order to plan and manufacture SD related products, you must join SDA and have a license (HALA)
contract. Please be aware that it may be illegal to manufacture products without these contracts.

*SD ®HEDTA U RIZTDNT

SDAEY—H—FIESDH—FF7 VI IT—2 3 U (SDADFHICL > TRESNTUVET,

SD R ENE R ZE - ®EFT 5=0I2IF. SDAIZALL., SAEUAHALADZMNIREL LY F
To cNODEWNEETICHREZHNET I ERBELLGIGZENHYEITOTEIEEHBLOILET,
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6 Bluetooth Low Energy
6.1 Common Settings

6.1.1 Device Address

The EYSKBNUWB-VX device contains a factory-preset randomized static address. This address is
used to identify the device during advertising and scanning, except when private addressing modes
are used. This address is also exchanged during bonding.

The user may change the address to one of their own choosing. The following commands can be used
to set or get the current address.

EYSKBNUWB-VX [ZI&. TIFHAEIKELE LTEHEELTWA S VA LESNEZA 2T v I T7 FLAMN
BENTVWET, COT7RLRIEE,. T53A4R—= T RFLY SV E—RMERSIATWREEERE.
FENIAD U TELIUVRFX Y VRIZTNA REHNT HOIZFERINEFT, CO7 FLRIE,
Bonding FIZXBEINFET,

A—H—IE, FFLRZEMNBERLEZLDICERTTLHIENTEES, ROAT U FEFALT,
WEDT FLREZFREFFEIFTEET,

Code Description

SBAD | Set the static address that this device will use
F/\A A [Z static address %%

GBAD @ Read the currently assigned static address
IRERTE DD static address FRR

If the SBAD command is used with an empty parameter, the original factory address will be used. In
order to conform with Bluetooth address specifications, the uppermost two bits of any static address
must always be ‘11’. Any address set by the user will automatically be modified to meet this
specification. The address can be read following a successful update to confirm the new address.
Changing the device address will make this device unrecognizable to bonded peers.

ED/INSA—HFT SBAD AV REFEHAT S E. IHHAEOT7 FLAMRFERASINET, Bluetooth
7 FLAREHKICEE T 5=BICIE. FEDRITA v I TF7 FLADRLELM 2 Ew MMEEIZ T11) 125
BLENRHYET, TOEOHA—HF—HINRELET FLRAD, CORHEF-TLISIZBEHNICEE
SNFET, FLWF FLRAEZERIT H-OITEHFIARILEzE., 7 RLREGADMYERE LTS
S, THNART RLRAEEERET S&. Bonding SNFzRT Y VT TNAADNLREINELADT
TEELCESL,
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6.1.2 Transmission Power

The radio transmission power of the EYSKBNUWB-VX is managed by the S140 softdevice. By default,
advertising and scanning are performed at 0 dBm. When a connection to another device is established,
the softdevice will choose an appropriate transmission power based on each device’s configuration.
The user can configure the softdevice’s selected transmission power using the following commands:
EYSKBNUWB-VX @ Tx power (&, S140 Softdevice [C& > TEEENFET, TIAILTIK, 7F
NEADUTERF v IF0dBM TEITENETADT /A ANDEHEHLFEIL Sh B & Softdevice
(FETNA RDHRFEICEDVNTHEYA Tx power ZEIRLET,

ROAT FEFEHALT Txpower ZFHETEET,

Code Description |
TXPW = Set the transmission power to use

Tx power DERE
TXPR | Read the currently selected transmission power

ERTERD Tx power XK

The valid list of transmission power levels that can be selected are (dBm) [-40, -20, -16, -12, -8, -4, O,

2,3,4,5,6, 7, 8]. Avalue of ‘X’ can also be used to allow the transmission power to be managed by

the softdevice.

ZEIRATEEZ: Tx power LANJLDE#ZA 1) X k&, (dBm)[-40, -20, -16, -12, -8, -4,0, 2, 3, 4,5,6,7, 8]
'X'l&. Softdevice HNEEITER L 1= Tx power DIEZFERAL FT,

6.1.3 Automatic Start

The EYSKBNUWB-VX device can be configured to begin advertising or scanning automatically based
on its stored configuration. This allows the device to immediately begin advertising or scanning after
the boot sequence has completed (following a power on or reset) or when a BLE connection is lost. If
the device is configured with a limited advertising or scanning timeout and the timeout expires, the
operation will NOT be restarted.

The autostart settings can be configured using the commands listed below.

EYSKBNUWB-VX (. RESNIHREICEDSVTEEMNICT FNRZA DU T 0% v V&R T 5 &
SICHETEFET, ChITKY, BF—FTUANET LR (BREAZRFELZEIUEY MR, F
FzIE BLE A RONRIZ, TNARETCIZT RNFA DU TFELERF Y U EFIBTEET,
EYSKBNUWB-VX [FRRE SNT=7 FNFA DU T ERIERFv U3 A LTI FTEREN. 31 LT
D hZESE. BEIRFZ—MEIBRLEFEA

HE}RA—FEEIE. UTOAT U FEFERALTERETEEY,

Code Description

SASM Enable or disable the autostart for the currently stored configuration
BHERX 2 — FOEME/EMNEZHRTE

GASM | Check if autostart is enabled for this device
WEDEER 2 — FOEML/EMLETE ZISF
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6.2 Roles

Configuration commands can be set regardless of the selected role. They will be applied when the
device enters advertising (peripheral role) or scanning (central role). All commands that modify
settings will be unavailable while the device is advertising, scanning or connected to another device,
unless explicitly mentioned otherwise. Attempting to modify a setting in this state will return an error.
All commands that read configuration values can be used in any state.

HEATUFIE, BIRL- ROLE [CBEBRELCHRETEET, TNAABNTERENZADVT (R Tz
SI) FEERXTYY (B FIL) ITASEEBIZERENERAINE T, HICHRELEZWEY., BF
FERETHIARTOAIY RIE, TFNNAABNT KNREA 205, Ax v, FEENOT/AAR
[CEHKINTVWAHEIXERATEEFEA. CORETREZEELELS>ETHE, IS5—NHAShFE
T, ZFEEZHRANDATURE, EQOLSBRETEHERTEET,

6.3 Advertising

6.3.1 Advertising Parameters

The advertising interval and timeout can be configured using the following commands:
TFRRNZADUTDAVEZ—INLERA LT FOEREFIUTOATY FALITIENTEET,

Code Description

ADS1 @ Set the advertising interval and the time before advertising is stopped
FRENFLDOTDARA—IN)VERAL LT FERTE

ADG1 | Read the current advertising interval and timeout
BEFDT ENBZADUTDAVE—NILEZA LTI METZ R

When advertising using a non-connectable mode (i.e. beacons), the Bluetooth specification states that
the minimum advertising interval must be >= 100ms. In the event that the user selects a
non-connectable mode and the configured advertising interval is < 100ms, the device will advertise
using a 100ms interval. The stored value will not be changed. Setting a timeout of O will perform
advertising indefinitely.

FEHEJKE—F (E—aY) ZHEALTT KRNI D25 %4T515HE. Bluetooth #RI&IE. 7 K/ a2 4
SUTDA B —NILORNMD 100ms ULETHITNEGLHEVWERESATVET, ZDRH1—
H—DIEERE— FEEBRLKRET, RESINEZT RNZA D504 U2 —/\LhY 100ms &Y
INEWEETEH., 7R DU OMRIE 100ms IZHYET, BELRFEINEFEEIAEE
o BALTIOREOICEETDE. FALT Y MBRERTITKENIZT FNRNEA DU TNEFTS
nEJ,

TAIYO YUDEN CO., LTD.

56/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX TAIYO YUDEN CO., LTD.

6.3.2 Advertising Data

Users can configure the advertising and scan response PDUs to include a number of data fragments.
The length of the PDU (31 bytes) must be considered when selecting the data to include. The
fragments that comprise the advertising PDUs include:

A—H—F, BROT—REZETLELSICT7 FNFA4 D25 E KU Scan Response PDU Z1ERT 5
ENTEFET, BMITET—2ERBRTSHLEEL. PDUDRE BLNS L) 2BETHILELHY
F9. TRNRNE4A42245 PDUDEBRARIUTERY 9,

Type Length Description
AD type flags 3 bytes The advertising flags for this device
TFRNBZASUTT5T
Manufacturer | 2 bytes + data length User supplied custom data
data Manufacturer 7—%4
Service UUID @18 bytes The Taiyo Yuden 128 bit service UUID
Device name | 2 bytes + name length The current device’s name
TINA A%

e AD type flags are always included in the advertising PDU and not included in the scan
response PDU. Therefore, the advertising PDU maximum number of bytes is 28.
AD Type 75 JIEEIZT K2 4 224 PDU IZ&F . Scan Response PDU [Z[X&EFENF
HAh, LEEA>T, ZENREL42D2) PDUDTRK/NA ML 28 TT,

¢ |[f the device name is included and the complete name does not fit into the PDU, the name will
be truncated. There must be a minimum of 3 bytes available to include the device name.
BELIZT/AM REH PDU ITFRTIRELHBULMEE., IRELHEN >0 DLRNITIYIET
BNFET . T/N\1 X% % PDU NIZIRHBIZIE. RIE 3 /A FOEENGZITNIEGRY FHA,

¢ |If the device name is changed, the name stored in the advertising data will be updated. Note
that setting a longer name may result in truncation.
TINMRBEERTDE, PRNFAD VT T—RICRBESNTUVBSELRNEHEINET,
RUVWEAIZEETSHE. UYEBTONTLESIEHEELTLIZELY,

If the total data requested does not fit inside the PDU an error will be returned.
BRIN=-T—2DOEEHAPDU NICIRFESHEMEE., T7—MNBREINFET,

The commands available for modifying advertising and scan response data include:
Advertising $ & U Response T—A2DERIZFATE ST RIZIE, ROLDOLVHY FT:
Code Description
ADS3 Set the data to be displayed in the advertising PDU
7 K242V PDU 2/ %E
ADG3 | Read the current advertising PDU
REHDT FN\Z2 4225 PDU EFRT
ADS4 | Set the data to be displayed in the scan response PDU
Scan Response PDU %%
ADG4 | Read the current scan response PDU
% B Scan Response PDU % &R
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Setting an empty field for the user data will exclude user data from the PDU (refer to the "Command
API” for details on the input parameters) . Note that data stored in the scan response PDU will only be
available to scanners with active scanning enabled and a scannable advertising mode is selected.
Reading the PDU will return the entire PDU as it will be seen by scanning devices.
A—H—T—2RIZEDT 4 —ILFERETHE. 1—F—T—4H PDU AR EhET (AN
INTA—F DFMICDULTIL. TCommand API] 5B LT Z&LY), Scan Response PDU [Z#&
MEINF=T—21E. TV T4 TRFYUDNEHILE>TVWEIRF v FTOAERAEET. AF v H
BT ENAA DU TE—FMNBIRSN TSI LITFELTLZEL, PDU #HAMSE. ¥
Y UTNARIZRREND L SITPDU EEMNRENET,

Advertising PDU Examples
Initially the advertising PDU has 28 bytes available (31 for the scan response PDU).

MERREETIE, ZRNNE A4 224 PDUIL 28 /N1 F 2 FIFAEIEETY ., (Scan Response PDU IZxt L
T31/81 1)

AD
Flags (3]

28 bytes available

Including the Taiyo Yuden service UUID requires an extra 18 bytes.
AEFEDY—EXUUID 2&85H5HIZIF 18 /31 FARETT,

AD

; : ) N -
Flags (3) Taiyo Yuden 128 bit Service UUID (16 + 2) 10 bytes available

If the user wishes to use eight bytes of custom data and include the device name (e.g. ‘Tysa-B 5°) then
this will consume 10 + 10 bytes.

8N FDARRALT—AH#FERALTTNAREL ([Tysa-B5] HE) #E50HHEHEEIE. 10+ 10 /34
FEHBELET,

AD
Flags (3)

User data (2 + 8) “Tysa-B 3" name (2 + B) 8 bytes available

If the user attempts to include both the service UUID and 10 bytes of custom data an error will be
returned as this requires two more bytes than are available. This configuration would fit inside the
scan response PDU however as there are three extra bytes available due to the AD flags not being
included.

H—ERAUUID ENARZLT—EDWEAEEEHSHE . PDU THERATTREG /NS MK Y 2/ b5 %<
BoOTLESIROH., IT7—MBRENFET., COERIE. AD 7F3TMNEFNTULEW=-HIZFIATEE
B3 DDERNEINA FIH DD T, Scan Response PDU DRERIZYREY F3,

AD
Taiyo Yuden 128 bit Service UUID (16 + 2) User data (2 + 10)
Flags (3)
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6.3.3 Beacon Data

When the device is configured in beacon mode, it will advertise using a PDU format that adheres to
the iBeacon specification. In this mode, the user can select the proximity UUID, major, minor and
measured power fields that will be included in the PDU. The company identifier is fixed to Apple’s ID
(0x004C) for compatibility with iOS beacon tracking features.
TNARARE—IVE—RFTHRESNTWSDIHEE, T/34 XL iBeacon {EHRIZHEHM L = PDU T4 —
Iy rEFEARALT7Z ENEAXALET . ZOE— FTIX. 2—H—[L.PDU IZ&F F B proximity UUID,
Ao — YA F—, BLVAENRT—T4—ILFEBIRTEFET, i0S E—arbIuFx2 it
BEE DEHBMEDT=HIZ. 1% ID (X Apple D ID (0x004C) IZEIESNTULET,

The commands available for modifying advertising and scan response data include:
TENRGA DV ELVBET—FDERIFEATESIT L RERODESY TY:
Code Description
ADS5 Configure the UUID, major, minor and power values to use in the beacon PDU
E—2a> PDU OEE
ADGS5 | Read the current beacon PDU
J/EROE—a> PDU ZFRR

Reading the beacon PDU will return the entire PDU as it will be seen by scanning devices.
E—3 Y PDU #5#&#MBE. RX ¥ VTS RIZRRTENDDPDU £HRMNREINET,

6.3.4 Advertising Modes

The EYSKBNUWB-VX has four advertising modes available. The advertising data that will be used
will depend on the mode selected.

EYSKBNUWB-VX [ZlE. 4 DDT7 ENEZA U TE— KRB YET, FRETEIT7 KN4 U5 F—
A1k, BIRLE-E—FRIZE-2TERYET,

Table 8: Advertising modes
Mode Type Extended Advertising Set |

1 Connectable, scannable No Advertising + scanning
2 Non-connectable, non-scannable No Beacon

3 Connectable, non-scannable Yes Advertising

4 Non-connectable, non-scannable Yes Beacon

Extended modes are able to utilize the Bluetooth 5 PHY selection features for long range or high rate
transmission. Refer to section “6.3.5 PHY Selection” for details on configuring the PHY. Devices that
do not support Bluetooth 5 extended advertising will be unable to receive advertising data or send
scan/connection requests to the EYSKBNUWB-VX device when extended advertising modes are
used.

Extended E— KI&., REEH#z=EF 72X high rate {mEX A FI A AT BE%E Bluetooth 5 PHY selection # &k
FATEHZENTEET, PHY DRTEDFM-DULTIL, 6.3.5FEND [PHY Selection] 88 L T
{ f2&Ly, Bluetooth 5 extended mode ZH7/R— k L TULVELT/NA RIE, extended 7 K/N2 A ¥
DUE—FZEFIALTLS EYSKBNUWB-VX 2R LT, ZRNFAA DT T—2DRIE. R¥v U/
BRERDEEZTOIENTEEEA,
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6.3.5 PHY Selection

The EYSKBNUWB-VX supports the use of three PHY types, shown in Table 9: Supported PHY types9.
When extended advertising modes are used, the user can select which PHYs are used for primary
and secondary advertising channels. When non-extended advertising modes are used the PHY values
are not used.

EYSKBNUWB-VX (&, Table 9 [Z5RY 3 DD PHY 24 FOEAZEZHR— L TLVEY, Extended 7
FREASUTE—FIEREINDBE, —F—RETS5A4VELUVEAFTIDT FNZA4DY
TFrRIVIZERIND PHY #EIRTEET, Non-Extended 7 RN A DU TE—FHMERSN
5156, PHY EIEERShERA

Table 9: Supported PHY types
PHY Type Description

0 1Mbps Standard, legacy
1 Coded Long range
2 2Mbps High rate

The commands used for setting the PHY's are shown below:
PHY OFREZEITI2AT Y FOFERAEICOVTIHIUTORY TY:

Code Description

ADS8 | Set the primary and secondary PHY to use in extended modes
Extended mode TEMY % PHY DERE

ADGS8 | Read the configured PHYs
JREFOD PHY K

When using Coded or 2Mbps PHYs, only devices that support these modes will receive advertising
data. Connections established using extended modes will always use the secondary PHY for the initial
configuration. PHY update requests are ignored.

Coded. 2Mbps PHY ZFRT 556, CNODE—REYR—FFTE5T/NA RDHT ENFAL DY
JT—3 %2{EMHETT , Extended E— F#EH L /- 1&H L4 HAZRE TIXEZ secondary PHY HYF|
RAEnFEI, Fr=. COEEPHY OEHERERZIT-ELTLEREIESICLGYFET,

6.3.6 Starting and Stopping Advertising

Advertising can be started and stopped using the following commands:
T RNZAD VORI EFLICET ST FIEIUTORY TY:

Code Description |
ADV1 Start advertising with the current configuration

Advertising % Bfith
ADVO | Stop advertising

Advertising #{Z1t

While advertising is active, most configuration changes are not allowed. To change configuration
settings advertising should first be stopped. If a timeout is specified, advertising will automatically stop
when the time limit expires and an advertising timeout (ADVT) event will be generated. If autostart is
enabled, advertising will not restart if the user stops advertising or the timeout expires.
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TEREADVTHNEEL TS, RELXEZTI CENTEFRA, REEEZITIICE. 7F
NEIALDVTERLETIVBENHYVET, FA LTI MBIRESATNSEE., 24 LT Y MHAFELE
FTEHEBHMIZT FNFADUTHELEL, FENEA DT84 LTIk (ADVT) 41 XY M
AENFT . BBEBASAMCE>TVTEH, A—F—DBNT7 ENEZA DT EFLETEINEIALT D
MI&koTT7 RNBA SV ITNBIET HE, FRNEZA SV BZEBTERABLEREA,

6.4 Scanning

6.4.1 Scan Parameters

The scan window, interval and duration can be configured using the following commands:
AF¥YUDA VR AN, AFx v VEEIORERFUTOITY REFERALTITICENT
EEX I

Code Description |
SCS1 @ Set scanning parameters
RAX Y VNS A—HFDERTFE
SCG1 | Read configured scanning parameters
BRERDRF v INTA—F EREK
SCS2 | Enable or disable active scanning
TIOT4TRFY DOBEML/IEENEDERE
SCG2 | Get the status of active scanning
HRERPDTI T4 TRF v UDREEZRT

The EYSKBNUWB-VX device supports scanning on both 1Mbps and Coded (long range) PHYs,
therefore it is required that the scan interval is a minimum of (2 * window). Setting a timeout of 0 will
perform scanning indefinitely.

If active scanning is enabled, the EYSKBNUWB-VX will generate scan requests to advertisers that are
scannable.

EYSKBNUWB-VX [ 1Mbps & Coded(REEBHEE)DEAZHR— KL TWSzH, R¥YPA 4
—NILERIDN 2 AFXY U4V FODE)IERET AVENHYET. 34 L7 MEFHEZE O
ETDE, FA4LT I MBI RETTICABMICRF v UNEITINET,

6.4.2 Scanning

Scanning can be controlled by the user with the following commands:
AEvUDRREFLEICET ST FOFERAZIEILUTOEY TY:
SCN1 @ Start scanning with the current configuration

A¥ v VO
SCNO | Stop scanning

A¥ v UOfEL

EYSKBNUWB-VX devices will always enable scanning of legacy and extended advertising PDUs.
Both 1Mbps and Coded PHYs are used for scanning primary advertising channels. The
EYSKBNUWB-VX supports scanning secondary advertising channels using 1Mbps, 2Mbps and
Coded PHYs.

Each time scanning is initiated, the EYSKBNUWB-VX device tracks addresses it receives advertising
PDUs from. An advertising report event (ADVR) is generated each time an advertising PDU is
received, up to a maximum of five events per address. A maximum of 30 unique addresses can be
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tracked. After this limit is reached PDUs from untracked addresses will be ignored and no events for
that address will be generated. The list of tracked addresses each cleared each time scanning is
started.

When scan filters are enabled (see section 6.4.3 Filtering), devices that do not match the filter
requirements count towards the number of addresses that are tracked. No events will be generated for
these devices. When accept listing is used, devices not present on the accept list will not count
towards the number of tracked addresses.

EYSKBNUWB-VX [, LAY—E X MIERT /N2 42245 PDUDRF v UAAIEETT, 7547
DT RNREA UG F o RILDRAF ¥ 2IZ[E, IMbps & Coded PHY Ol AN ERARETY ., Fi=.
1Mbps. 2Mbps, XU Coded PHY #FAL=th A VT RNEZALA DU T F v RILDRXT Y o %
HR—FrLTWWET,

AEx v UNEIBREINSTI=UIZ, EYSKBNUWB-VX [, ZENZ A4 V5 PDU #ZEL=7 FLR%
FSwFxTLET, TRNRN2A4D25 PDURZIESNS-UIZ, ZFRLATEIZTRRE5 DDA AR
DEMB T ENEALAD T UIR— kAR (ADVR) ELTHASIhET, BEKIOBEDL=—H 7
FLRZE LS YFUITEET, CORIRISETSE. FSYFUTETODOTOWVEWLWT FLAMLD
PDU [ZEBE RSN, TOT7 FLADARY MMIHASHFERA, b VYFUTETHO>TOWZT FLAD
DA MEIRF ¥ DB IND LRIV TEINET,

AEXEY TN AEBMNZT SE (643 E [Filteringl Z88). R"RELE=TA4ILEFRARE—HBLY
WTFNRARIE, FSYFUTTRELRADEBIZHD Y FENFETH, CHAHDTNARADARY MEH
HENFRBA. Accept list #ERT 5 &, Accept list ITEELBEVWTNASRIE NS v F T %701
7 RLREIZAD Y FENFEEA,

ADV PDU Softdevice | [Accept Address No
. —— Filter check | f—ym
accept list racked? Hier chee
A
lREJect ‘ Yes
Set filters
:
Maximum Add address
tracked? to list
No
ADVR

event

Figure 2: Receiving advertising PDUs during scanning
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6.4.3 Filtering

Scanning in environments with many active advertising devices can result in a large number of
advertising reports being generated. The EYSKBNUWB-VX offers two levels of optional device
filtering to alleviate this, accept lists and user-configurable name and service filters. For information
about accept listing, refer to section “6.7.2 Accept listing”

TFRENRIADUTHEFTO>TVBTNA ADNZHEET IRETAFVYUTHE, SHOT N4 D
VO LIR— A AEShBETEEENH Y £I EYSKBNUWB-VX [ DEREET 51-0I1Z Accept
list DMICEBDTNA R T4V EAA T a3 ViDL HY F9, Accept list ITDWNTIE, 6.7.2 E
[Accept listing] 5B L T ZELY,

Code Description
SFS1 @ Set the weakest RSSI value that will be permitted to pass the filter.
RSSI 74 LAICT 4 WA EZHRELET
SFE1 | Enables/disables RSSI Filter.
RSSI 74 L2 DEMLIEMNEEZEZELET,
SFG1 Get the current RSSI filter threshold value and status.
RSSIZ4ILADT 4 LE{E. BERBZRELES .
SFS2 | Set the pattern to search for in advertising data.
DATA A4 ILEAD T 4 LAEEERELET,
SFE2 Enables/disables data Filter.
DATA 7 4 LA DBENE/ENEE[/ELET,
SFG2  Get the current data filter pattern value and status.
DATA 74 ILAMT 4 )LAfE. BREKREBERELED,
SFS3 Add an address to the filter.
FRULRIZAIWBAIZT FLREZHRELET,
SFE3 | Enables/disables Address filter.
7 ELRTD 4L EDBEML/IESEEZRELET,
SFG3 Get the current filter list and status.
FELRIDA4IWLEADT 4 )LA{E. BFEKREBZMELES,
SFD3 | Remove the matching entry from the list.
FELRTAILEAD) R M LIEELIZ7 FLAZHIBRLEYS,
SFC3  Clear filter from address list.
FELRZ4ILAD) R FEHMEALLET,
SFS4 | Set the pattern to use in the name filter.
TFINAREZDITAILBIZT 4 IR EEERELET,
SFE4 Enables/disables device name filter.
TINARBT A ILEDENE/ENMEERELET,
SFG4  Get the current device name filter setting and status.
TNNARBITAINLEIDT 4 )LAE, BHEKREBZIMBLES,
SFS5 @ Set the UUID that will be used in the service UUID filter.
UUID 74 LRIZT 4 LR EZRELET
SFE5 | Enables/disables UUID filter.
UUID 7 1 L2 DELIESMEERELET,
SFG5 | Get the current UUID filter setting and status.
UUID 21 ILAD T 1 LR fE. BREKREBZREFLET,
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The type of name (SHORT_LOCAL or COMPLETE_LOCAL) is not considered, only that the length
and characters match what the user has specified. If the advertising device is using an incomplete
name, the filter must specify the incomplete name instead of the complete name.

ZBDAR A T (SHORT LOCAL £7-I% COMPLETE_LOCAL) [FEEENT . 1 —HF—HEELEE
EBELUXFOHE—HBLET, TRNEADVTTNRAADTNA RBNRITTWSIKETHERAL
TWAHAE., 742 3RELBRAFMODRADYICRIFTEREDT NS RREHEETILENHYET,

Note: That devices that do not pass the filtering checks will still count towards the maximum number of

devices that can be detected during a single scan period.
Note: ZA4INR Y UTFzvIICBLHRVTNARL, 1 EAORFv UHICHRETEST/NM AD&

RBICHIV FENFET,
C on__adwv_report >

v

report filter — - name filter
o> o>
Yes Yes
rssi filter service filter
Yes Yes
address filter data filter

Yes

report
adwvertising
event

-

Figure 3: User-configurable scan filters
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6.4.4 Beacon data

EYSKBNUWB-VX can output advertising data as part of the report.

For the display, refer to the following command.

EYSKBNUWB-VX [&. LR—FD—8ELTT FNERA DU T T—2OHEAMNARETT,
RRIZDWTIE, FRaATU FESBLTLLEEL,

Code Description

SCS5  Enable output of advertising data during advertising report events.
TFRNRAD VT T—2DHNEADLEMMELET,

SCG5 | Enable output of advertising data during advertising report events.
T ERBA DTS DOHENREBENENEZRELET

SCS6 @ Set the maximum number of reports per unigue mac address.
—2D7 RLRIZH L THATHLR—FOHEHRELFET,

SCG6 | Get the maximum number of reports per uniqgue mac address.
—2N7 FLRIZH L THATEHLR—FOHEMFLET,

SCC6 @ During scanning, reset the number of advertising reports for all devices to 0.
AE¥voHBDT7 FNFARXLER—FZEOICVYT7LET,

6.4.5 Connecting

Users can initiate and cancel connections to peripheral devices using the following commands:
A—H—([F, ROATVFEFERALT. R T ILTNA AANDOEFERE/ Y oEILTH5IEN
TEFET:

Code  Description |
MCON  Initiate a connection to the specified address

BELLT7 FLRADT/NA R Lz Rk
CCON | Cancel a pending connection

B Evr oL

The EYSKBNUWB-VX device will use the scan parameters set in section "6.4.1 Scan Parameters”
when initiating a connection. If a connection cannot be established before the timeout expires, a SCNT
timeout event will be generated. If the remote peripheral device is advertising using extended PDUs,
connections will be established using the peripheral’s secondary PHY.

If the remote peripheral is advertising using a private address, the EYSKBNUWB-VX must establish
the connection using its current address. If the peripheral has rotated to a new address and
connection is attempted using an old address, the connection will fail. The current advertising address
can be discovered by advertising reports generated during scanning.

EYSKBNUWB-VX (&, ##k&Bad 589 232 6.41F®D Scan Parameters] THRE SN T=
AFYUNTA—RZFEALFET, FA LTI T HFETITHERZEILTELRMESIE. SCNT 2 4
LF7O AR EAHAINET, thDR1) TS5 )LT/34 XA extended PDU ZFER L T7 /34
ADVTETOTVREGEE. N Tz ILEEOEH A PHY AL THERIEILINETS,
ORI SLNBENTSAR—FT RLRAZFEALTT RNRA DU T ETo5TVSIGE.
EYSKBNUWB-VX [FIRAEDT FLRAZHER L THEREEILT IDENHYET AN 7 = LSRN
HLLWF FLRICOYEDLY, W7 FLRZEALTERLES ET5HE., ERITIKRKRLES., B
ERELTWBT7 ENFADUT T RLRIE, Rx v VRIZHAINEZT ENZA DT LER— b H
SRETHILMTEET,
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6.5 Connections

Upon connection being established with a peer device. The EYSKBNUWB-VX will perform a
sequence of events based on its current role.

R7YVUTTINA REDEZELFEIL SN D E EYSKBNUWB-VX (&, IRFED ROLE IZEDWVWT—ED
ARV EEITLES,

6.5.1 Peripheral

In the peripheral role, the EYSKBNUWB-VX device will send a connection parameter update shortly
after the connection is established. If the Reject Invalid Conn Parameters (ADS7) setting is enabled,
the EYSKBNUWB-VX device will terminate the connection if the remote central fails to update the
connection parameters to be within the configured range.

When the security level (see section 6.6 Security) is higher than Level 1, the EYSKBNUWB-VX device
will respond to read and write requests on characteristics with a AUTH_REQ status code. This informs
the central device that pairing is required to meet the minimum security requirements before the
characteristics can be accessed.

When notifications on the Read/Notify characteristic are enabled, the EYSKBNUWB-VX device will
enter Command or Through mode depending on the state of the mode select pin (P0.25).
Command mode will be used whenever notifications are disabled.

R T FI)LDOF. EYSKBNUWB-VX (RIS N=&R, BE/N\FA—2DEHEEYET,
Reject Invalid Conn Parameters (ADS7) DEF/REMNEHICHE > TWDIGE. NEBDE 2 b T ILHEERN
BRESINEEARNICER/NASA—FEFHRTELUE EYSKBNUWB-VX T/ RFEHERT LE
T, EFa)T4 LA (6.6 F ISecurity] S8) NLAN)L 1 &Y EFWEES. EYSKBNUWB-VX
T/31 A[XAUTH_REQ R 7—% X a— K ## D characteristic [ § 2 5A4Y L UEZAHER
[CHELET. COEEIL. characteristics D7V R T BRI, R7YUT LIz FIILTNA
ABNTRNMALDEFX 1) TAERIZCEHMLECEZBMLET,

Read / Notify characteristic @ notifications MBE#IZ% > TULV5FHE . EYSKBNUWB-VX [FE— FER
Pin(PO.25)DIREEIZIE L TaAR Y RE— FEEEFRIL—FE—FKRIZHEYET, RIL—E—FNREIRSHh
TUL\S5IKRETH notifications NEMIZHESF-UITaAT Y FE—FIZHRYET,

6.5.2 Central

Upon connection to a remote peripheral, the EYSKBNUWB-VX will check its bonding records to
determine if encryption keys are available. If a bonding record for the peer device is found, the central
will immediately encrypt the link. The EYSKBNUWB-VX will then perform service and characteristic
discovery on the peer. Upon completion, the central will confirm that the set service and characteristics
are present. EYSKBNUWB-VX outputs a Service Discovery: Incompatible (SDSC:NC) event after
disconnection if the configured services and characteristics do not exist. If all service and
characteristics are found, a Service Discovery: Complete (SDSC:0OK) event is generated and the
EYSKBNUWB-VX will attempt to enable notifications on the Read/Notify characteristic (UUID 0003).

R T F5)VICEKT S5 E. EYSKBNUWB-VX (& Bonding 1E#REF v o LT, BEEX—IEH
AHEME I EHIBILET, RT7 U 2T T34 XD Bonding fERMNROMEE. £ T LIFT SIS
ZDY Y ERBBIELET ., EYSKBNUWB-VX [ERT 1) 45 ETH—EX & characteristics D E
FITVWET, TTTDE. EY FIIILIEERE SN —E X & characteristics BN FET 5 C & R
LET., EYSKBNUWB-VX [FF’E Shi=H—E R & characteristics B7E%E LA WGA. YIEREIC
Service Discovery : Incompatible (SDSC : NC) A RV FE2HALFET, IRXRTOH—ERE
characteristics AR DM % &, Service Discovery : Complete (SDSC: OK) 41 XY kABHAEH,
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EYSKBNUWB-VX & Read / Notify characteristics (UUID 0003) MD@MEEMIZLELSELET,

If the peripheral responds with AUTH_REQ, the EYSKBNUWB-VX will initiate pairing and optional
bonding based on the stored configuration. If the pairing is not successful the link will be terminated
and a Pairing Fail (PAIR:FAIL) event will be generated. If successful, notifications will then be
enabled.

R1JTzSILHNAUTH REQ TIHET % & EYSKBNUWB-VX [FREFESNEHREIZEIVNTRT Y Y
JEA T arnBonding ZRIBLET ART Y VIBRILEN - =1EE.) (X T L. Pairing
Fail (PAIR: FAIL) 4 XY FAHASNET ., BT 5 & notifications AERIZHEY FT,

Once notifications are enabled, the EYSKBNUWB-VX device will enter Command or Through mode
depending on the state of the mode select pin (P0.25). Command mode will be used whenever
notifications are disabled.

notifications AE =% % & EYSKBNUWB-VX T/34 R EE— KiEIR Pin(PO.25)DIREIZH LTa R
U RE—FFEEIERIL—F— FIZHY £, notifications HNEIZAESEAT Y FE—FIZHRYET,

6.5.3 Commands and Events

The following commands are available during connection when the EYSKBNUWB-VX is in command
mode.
LTFOaT Y Fl&, EYSKBNUWB-VX &T/3f AT RE— FTEGEHICHATEET,

Code Description |
SEND | Send up to 20 bytes of data to the connected peer
BRLERTY U ITNRARIZTT—2 %iE1E
DCON | Terminate an established connection
ERIREED S UIBT
DLEN @ Get the number of bytes that can be sent
EIETRELL Byte M Z HUF

The following events can be generated while the EYSKBNUWB-VX is connected and notifications are
enabled on the peripheral device.

EYSKBNUWB-VX WM ERTIKEE TR 1) 7 = 5 )LD notifications BN TH DM, UTDA X2 FHH S
ENFEYJ,

Code Description

MODE | Event notifying that the mode has changed (C=Command, T=Through)
E—FEBEDARY FRR

BTTX | Event notifying that a packet sent with SEND has been transmitted
EEZTTDARNY FRTE

BTRX | Event notifying that data was received from the peer device. The number of bytes
will be provided along with the data
RERDARY FERTER
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6.5.4.1 Default Service
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EYSKBNUWB-VX DT 7#4 ) FTHRESNTWEARY—ERZFRALTHOT/N\/ R EEHKT S5E.

TERY—EXRZIERCEIL,

Primary Service
TAIYO YUDEN Original Service UUID :

0x442F1570-8A00-9A28-CBE1-E1D4212D53EB

Characteristic
TAIYO YUDEN Oiriginal Characteristic UUID :

0x442F1571-8A00-9A28-CBE1-E1D4212D53EB (Read, Notification)

TAIYO YUDEN Original Characteristic UUID :

0x442F1572-8A00-9A28-CBE1-E1D4212D53EB (Write no response)

6.5.4.2 Custom service

EYSKBNUWB-VX can set the service UUID to connect to.
Only one service UUID can be registered.

EYSKBNUWB-VX [k d 2 —ERXAUUID 2B ET A EMNTEET,

BB TEHH—ERUUD IZ—DOHIZHY FT,

Code Description

SIDS Set the custom service UUID.
HRABLY—ERUUID #RELET,

SIDD Reset the UUID to the default value.
HY—ERUUIDIZTI74+)L MEZRELET,

SIDR Check the running service UUID.
FEFDHRZLY—ERUUID ZBHBLET,

SIDG Get the custom service UUID
BRELEARALY—ERUUID #BBLET,
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6.6 Security

6.6.1 Security Levels

There are four security levels that can be configured, corresponding to the four levels of permissions
that are available in security mode 1 of the GAP layer. The restrictions of each level applies to the
read and write permissions of the characteristics attached to the Taiyo Yuden Service, including the
CCCD descriptor for enabling notifications. The security level therefore only applies to the device
when its role is configured as a peripheral.

Note: only security mode 1 is used (levels 1-4). Security mode 2 is not supported.

BMEAMEEREF )T A LARLIE 4 T8EHY. GAP LA YDEF2)T4E—F 1 CHEMATTER 4
DOLANILDT I ERAHFAICHIELTWET, HLAILOFIBRIE. notifications BT 51=6HD
CCCD descriptor 8O AKGFEE Y — EXIZ{FE5 SN TLVS characteristics @ Read & & U Write D
HRIICEASINET, LD oT, X2 )T 4 LRILE THALRADERENRY) T FLHEREL
TEESNTWEASBEIZOHT/NA RICHERAEINET,

Note: EXxa T4 E— R 1DAMNMERSAFET (LANL1~4), EFa)T4E—F2EHKR—F
LTWLWFEEA,

Table 10: Security levels

Level Requirements Description \
1 None No security features are enabled
X1 TARELTED
2 Encryption Link requires pairing
R7)TEXR
3 Encryption + MITM Link requires pairing and authentication
R7 ) U T+BSEEKR
4 LESC MITM encryption | Link requires LESC pairing and authentication

LESC ZRWE=R7 1 VT +BEEER

Security levels that require MITM authentication will require an 10 capability that is not IOCAP_NONE.
Refer to section 6.6.2 for details. Attempting to set a security level when insufficient 10 capabilities are
configured will result in an error.

MITM BBEEZWME LT HEF 11 714 LRJLIZIE, IOCAP_NONE TIEA L 10 #EENRETY , 554
[F. 662EFZSRBLTLZE L, F+RT IO WENFREINTNEBEITEF1 T4 LANILEEE
ELES&ETHE, I5—DEELFET,

Code Description |
SSEC @ Set the desired security level

X2 T4 LRILDEE
GSEC | Check the current security level

BEFELFL)T A4 LRNILORT

Changing the security level requires configuration data to saved to flash using the SAVE command
followed by a reset once complete (see Figure 4). The new security permissions will be applied during
boot.

XA TFALRNLEEETSIZIE, SAVE ATV RTHRET 23575y alzZEL. Uty b+
FITOBENHYET, (Fiqure 4 #S8R), EBIFICHLOEXF 22U T ERNERAINET,
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0
capabilities

Yes (TTTTTT7S N
! Success —p- Save —- FLSH:OK —» Reset

Set security
level X

_________

Figure 4: Configuring the security level

When the security level is raised, devices that have previously exchanged bonding information may no
longer meet the minimum requirements. In this case, the bonding information should be erased as
re-pairing is not supported.

X2 T4 LR ENSE, BEICBonding BHRERMBELF-T/31 X &, RIEROEF2) T4
BERERB-ILGLGLAEENIHYET, COFE. BR7IYUVINYR— IR TULEL O,
Bonding B ZHET SR ENHYFET,

6.6.2 Setting IO Capabilities and Out-of-Band Pairing

As a requirement of MITM authentication, some form of input or output is required to allow display or
entry of passkeys/confirmation. The available values that can be set to specify the type of 10
capabilities available are listed in Table 11: IO Capabilities1. Users can also specify whether they wish
to use Out-of-Band (OOB) methods for pairing.

MITM BBEEDER E LT, NAF—DANFERTMEREAREICT 502, ANEEF-IFHEAN
REVDEICKYFET, FIRATEEL IOBEED 2 A TEIEE T H-OIZERAAIEE4EZ Table 11 IR
L&, 2—H—(F, Out-of-Band (OOB) AXEFERALTARTI I ETINEINERET S
L3 TEFET,

Table 11: 10 Capabilities

Value Type Description

0 IOCAPS_NONE No input or output capabilities are available
IO capabilities ZF|FH L 4Ly
1 IOCAPS _DISPLAY A display is available for output
Passkey entry TA 19 % Passkey # &K~
2 IOCAPS_DISPLAY_YESNO A display is available for output. An input method for

providing a yes or no response is available
Numeric comparison DR 31— F # XK

3 IOCAPS_KEYBOARD A character input method is available
Passkey entry M A 71 T1F#

4 IOCAPS_KEYBOARD_DISPLAY A display is available for output. A character input method
is available.

Passkey entry TA 113 % Passkey #&:x L. AN THE
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If you want to use the Out-of-Band (OOB) method for pairing, you can set it from the following
command.
OOBAREMALTRTY VI EITIHAE. UTOIAX Y FHLERENTEET,

Code Description

SOOB | Enable or disable out-of-band use during pairing
OOB ##NDARL/EIIE

GOOB | Check the state of out-of-band pairing
FREFD OOB #HHIRED R

If the security level is set to a level that requires MITM authentication, attempting to set the 10
capabilities to IOCAPS_NONE will result in an error. The user must lower the security level to one that
does not require MITM authentication.

EXaUTA LRI MITM BBEEZDBE LT HLARIITERESINTLSIHZEE. 10 capabilities &
IOCAPS_NONE IZSREL LS ETHEIT—ITHBYFET, 2—H—I&. £Fa) T4 LRILE MTM
REIDABELE LIBEVWLANIICSTIFEIRENHY T,

The commands listed below can be used to set the capabilities, or get the current capabilities.
X2 T4 LRI, 10 capabiliies DEREICEATHa< 2 FIZLTO@EY TY,

Code Description

SIOC | Setthe input and output capabilities of the host device
IO capabilities D E&XE
GIOC | Check the selected capabilities of the host device

REF D 10 capabilities #XKR

6.6.3 Pairing

In order to provide a level of security, BLE links can be encrypted through a process of key exchange
and optional authentication, referred to as pairing. At the beginning of the pairing process, each device
exchanges the type of security features it has available. If both devices accept the parameters given,
the initiator (central) will select the pairing method that will be used to secure the link. If
Man-in-the-middle protection is not required, the pairing method will typically default to Just Works. No
user interaction is required for Just Works pairing, the user will be notified of the result once the pairing
is completed.

XAV TAULRLEZRET HHIC. BLE) VI BRBOTAEREA T2 a3 VORI (RT
YOG EMEND) ITE>THRBIETEES, X7V I 7O XOFBEIC, &T /34 X (EERAT
LX) TABEDIATEXRBLET, BADT NI ADBEEINNTA—F2 52T AT
BE. AZVI—42 (BV I BUY VI ERESTH-OICERSNEIRTY VI HEEERLE
To MITM IS T D RENDBETRHRUVMES, X7 YT HEET 74 ETHS Just Works (274 Y F
T, Just Works DR7 ) UG TlE, A—H—LDPYELEYEIREHY EFBA, RTVUIDETT
& A—H—ICRENPBMENET,
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Table 12: Pairing methods

Pairing Method MITM LESC Security level |

Just Works (legacy) No No
Passkey input Yes No
Out-of-band (legacy) @ Yes No

A DABADMNDOWDN

Just Works (LESC) No Yes
Numeric comparison  Yes Yes
Passkey input (LESC) Yes Yes
Out-of-band (LESC) Yes Yes

If MITM protection is used during pairing, the application will generate events depending on the
method selected. If Out-of-Band data is enabled by either the Host or Peer device during pairing, this
method will be selected in all cases. The event will provide any parameters required by the user. The
remote peer will also need to complete the associated action. Where input is required, the event code
generated will match the command that the user should enter. Entering any of the pairing commands
when not requested will result in an error.

RT7YUTHRIZMTM REZERTLE. 7TV 5= a VIEERSAFFRCE L TIRY FEH
HLFET, R7YUTRIZKRR MTNARELERT YO TTFNAROWVNT AT OOB T—E2hEF
RGEHTWBEE. COFEETRTOGEEICERENES, 1RV ML, 2—F—DRELT D
NFGA—BEZBHMLET, VE—FETREBEETEITILavITTTIREAHYET ., AND
BERGE. ERENBZAARY FI—FE 2—F—DPARNTHAT U FE—HLET, EXESATY
BOWRICRT7Y ATV FEANTEE. T5—DHELET,

Table 13: Pairing events

Event Host action Peer action
code
PSKD  Display the provided 6 digit passkey Input the 6 digit passkey displayed by the
6 HT®D passkey & &Kk~ host
TR ST 6 HTD passkey AN
PSKC | Confirm the 6 digit passkey matches on the = Confirm the 6 digit passkey matches on the
peer device host device
RT7VOTTNARIZRIRENTZ 6 HTID RTFYVUTTNARITRREINT- 6 HTD
passkey & SE L TL\SHHEER passkey & SE L TL\SHHEER
PSKI Input the 6 digit passkey displayed by the Display a 6 digit passkey
peer 6 #10 passkey # XK
TR SNT- 6 HTD passkey & AN
OOBD  Send the provided random/confirm values to = Send the provided random/confirm values
the peer device through non-BLE interface | to the host device through non-BLE
OOB 4t M random/confirm values Z3%/{E  interface
OOB ##:®M random/confirm values %%1E
PAIR Pairing has concluded. The parameter supplied with this event will confirm the success

(OK) or failure (FAIL) of the pairing.

RT7VTDARY FRR, BEE OK, KMEF(E FAIL ZR T

Refer to the "Command API” for details about these events, parameters and associated commands
that are required to successfully complete the pairing.
R7YVGEERICETTBEOITBERBRINLGDARY b, NSA—42 BLUVEETHaTUFR
DFEM=DULTIX, TCommand API] 8B LTLEELY,
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Pairing may fail under a number of situations. EYSKBNUWB-VX configured as peripherals will reject
pairing requests if:

R7IVTIE E<ORRTEBTLAEEINHBYET, RV Tz JFILELTHEESNE
EYSKBNUWB-VX (&, RDBEIZRT Y VI EREZEESLET

e The initiator does not specify parameters that meet the minimum required level of security (e.qg.
no MITM where authentication is required, no LESC where LESC is required).
AZI—3E BEREROEX)T4LR)L (Bl MITMEBEE%4 L. LESC DERA
THONTLSH LESC DIREMNLELY) Zil-F /NI A -2 ZEELLEL

e Abonded peer attempts to re-pair a second time.
Bonding BN Thh =T /A ATHEERT ) V5 %7588

e The initiator requests OOB pairing but it is not enabled on this device.
AZOIT =M 00B EZEREINTULASM, T/A4 RAllF O0B ZHMICL TLVELWMEE

EYSKBNUWB-VX configured as centrals that receive a rejection status in response to a pairing
request will generate an event notifying the user of the failure and disconnect from the peer device.
RT7 ) D TERITEET 518D rejection status #Z{EJ 5% E #4177 EYSKBNUWB-VX [E,
—HF—IRT VT TNRA AN ELNTLERT Y VT ORREVIERICBET 54NV FEH
HLTRERHMLET,
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Figure 5 (Top) Passkey display, Passkey Input (Bottom) Numeric comparison, Out-of-band data
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6.6.4 Bonding

Bonding is an extra stage after pairing where the two devices exchange Long-Term Keys (LTK).
Devices that are bonded are typically not required to perform the pairing process again, except in
cases where security levels change. The EYSKBNUWB-VX will provide its Identity Resolving Key
(IRK) and Identity Address (BLE MAC address) to the peer, as well as keys necessary for encrypting
future connections.

RoTaUT1E, 2 DDOT /34 XA Long-Term Key (LTK) #X#rd 3R 71 U5 #%DBMNET
To RUTAVITENETNRARE, £F2) T4 LRILHDERSINDBEERIT. BHEKEIC
R7Y2GTOEANRITEINER A, EYSKBNUWB-VX [, ROEHFEESILT 5=HIHEL
F— L REHIZ. Identity Resolving Key (IRK) & Identity Address (BLE MAC address) &7 1) >
TTNARITRELET,

Table 14: Bonding commands
Code Command
SBND Set bonding enabled
Bonding M &5
GBND Get bonding enabled
Bonding % & # &R
CBND Get the number of currently bonded peers
Bonding 4T o =7 /\1 R E R
LBND Get the addresses of the currently bonded peers
Bonding 1T 21=T/\1 ADT7 KLA—E %X
DBND Delete all bonding information
9 R T O Bonding 5%k % &Ik

Bonding can be enabled or disabled by the user with the commands shown in Table 14: Bonding
commands. When disabled, all bonding requests will be rejected (pairing will still be performed).
When enabled, bonding will be performed IF both devices request it and the pairing process is
successful. In the event of bonding information being exchanged, the peer information will be written
to flash memory and an event will be generated to the user signaling that a bond was performed.
The event will also provide the total number of peers that have bonding data stored in flash memory.
The EYSKBNUWB-VX is configured to store bonding information for up to eight peers.

Bonding (. Table 14 [ZR$T AT FEFERAL T, A—Y—DEHFLIEEBIICERET S EMNT
TFET, BUTHE, IRTOBonding V)V TR MIEEINFET (RTYVITEXBEERYET
SNFET), BHICT B L. MADT/NA XD Bonding ZERL., R7 YT TOEIAMNEILT:
B EIZ Bonding BAEITENFE T, Bonding [FHRARBEEINDIZE. XTIV IJERIETS v a A
EYIZEZFAEN, 1—H—ITZBonding BMTonf-C L Z BT 54X bHAHAShET, CD
ARDUKME, 79T AEVITHEMEINTILNS Bonding T—2 ZEDORT7 ) VT T4 ADEE
#ERLET, EYSKBNUWB-VX [E. K8 DDRT7 Y V45 F/84 XD Bonding (&R &= RET 5
ZENTEET,
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Figure 6: Bonding after successful pairing

If a EYSKBNUWB-VX configured in the central role connects to a previously bonded device, the
stored peer data will be used to automatically encrypt the link immediately upon connection. If the
encryption key is not valid, the link will be terminated with a MIC_FAILURE status.

2 FSILIZERTE Sz EYSKBNUWB-VX A% Bonding S t=T/31 RIZHEKEL T SBE. &EF
ENFRTYUITT—R2#FERALT. ERERICEBBMNICY VU ZBSLLLET,. BSEXF—H1F
MTHEWNMEA, YUY MIC_FAILURE RT—2 ATRTLEY,

It may be necessary to delete existing bonding data. Situations include a previously bonded device
is no longer using the Identity address or IRK provided during bonding, or to allow a new device to
bond when the maximum number of bonds has been reached.

Deleting bonding information will remove data for ALL bonded devices and reset the number of
available slots to maximum.

BEfF D Bonding T—% ZHIRT ALELNHIEHEENHY FT . HIRT HILENH DKL, LIATIC
Bonding SN =7 /34 X T Bonding IR ESNIZID 7 FLRAFLIXIRK A LA G o115
&.FIEBonding TESRAMICELTWLWABIZHLWLVT/NA XA TBonding E1TL&5&F %
BRGEENEFLNET,

Bonding &R ZHIBR S 4 &. Bonding ENF=IRTOT/NA ADT—E2HHIBRESh, FERATTEELR
Ay FOBAZRBELD LI EY FERFET,
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6.7 Privacy
6.7.1 Address Privacy

The EYSKBNUWB-VX supports three types of address privacy modes. For private modes, the user

can select the interval at which a new device is generated by the softdevice.

EYSKBNUWB-VX . 3 N7 FLRATSANL—F—REHR—FLTWET, TS R—F

E—FDHBE. 21— F—EHLLWT7 FLANER SN S U F—NIILEEIRTEET,

Mode Address Description
1 Static The configured static address will be used
Static 7 FL R %/

2 Private, resolvable A new random address will be periodically generated. Bonded

devices will recognize this device by its static address.
754 R— FE— F T Resolvable private 7 K L X Z & F

3 Private, A new random address will be periodically generated. No

non-resolvable devices will recognize this device.

754 A— E— KT Non-resolvable private 7 K L X % {#

The commands for selecting the privacy mode are listed below.

T53AN—FE—FEERT BTV FIELUTORY T,

Code Description

SPRV | Set the privacy mode (1 — 3) and the number of seconds between rotations
TS3AN—FE—FFHTE

GPRV | Check the current privacy mode and rotation interval
BEFDTTAN—F— FEREETRT

6.7.2 Accept listing

The EYSKBNUWB-VX supports optional accept listing for bonded devices. In the central role,
advertising PDUs will only be received from known peers. In the peripheral role, only scan and
connection requests from known peers will be acknowledged. If accept listing is enabled and there

are no bonded peers available, the accept list will not be applied.

EYSKBNUWB-VX [&. Bonding & f=7 /34 XM Accept list #EENHY FT, £ FFILTIE,
Advertising PDU [EBRFIDRT Y VG TNA RADLDHZIESNET, XY T 5L TIE, BEHD
RTZVIITTNAADNODRAF ¥ VEREEGERLZFTAERESNET . Accept list AEIZAE -
TH Y. FATEEL Bonding FART ) VT FInA DL WMEE . Accept list (BRI FEH A,

TAIYO YUDEN CO.,, LTD.

77/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX TAIYO YUDEN CO., LTD.

Users can set and check the state of the accept list using the following commands.
A—H—[FUTDOaT T Kh 5 Accept list DERTE EFEENITAET,
Code Description \
SWHT | Enable or disable accept listing for bonded peers.

Accept list DAL/ EMIL T R TE
GWHT | Check if accept listing is enabled or disabled.

ERTER D Accept list DERTEIREEEZ R T

Devices using resolvable private addresses that no longer use the Identity Address or IRK provided
during bonding will no longer be detectable when accept listing is enabled. Devices using
non-resolvable addresses will never be detectable when accept listing is enabled.

Accept list ZBRNNCT D ENTU Y FRIESVFLARZT 4 v %97 FLAXX Bonding 12 IRK
[Tk >THERENE=T7 FLREWLVDT-resolvable 75 A R— 7 FLRAZFALE=T/N\1 ADHRH
TEEHA. Accept list ZE#NIZF S &, non-resolvable 7 FLREZFERT 5 T/N4 X(FrBESHh
FEA
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Command API
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7.0 Command List

System API

Function Command
Soft reset SRST
Hard reset HRST
Factory reset FRST
UART params UART
Set DCDC regulator config SREG
Get DCDC regulator config GREG
Set LFCLK source SXLF
Get LFCLK source (setting) GXLF
Get LFCLK source (active) RLFC
Set HFCLK source SXHF
Get HFCLK source GXHF
Version VERS
Read Module Type MODL
Save SAVE
Read SPI Buffer READ

System Peripherals

Function Command

Read IO input IORD

Set 10 output I0ST

Get 10 output I0GT
Configure ADC measurement ADCC
Start ADC measurement ADCS
Abort ADC measurement ADCA
SD Card Write SDWR

BLE Common API

Function Command
Set role SROL
Get role GROL
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Set connection param SCPR
Get connection param GCPR

Set device address SBAD
Get device address GBAD
Set TX power TXPW
Get TX power TXPR
Enable AutoStart SASM
Get AutoStart enabled GASM
Send data (BLE) SEND
Disconnect DCON

Get data length DLEN

BLE Security

Function Command
Set security level SSEC
Get security level GSEC
Set 10 capabilities SIOC
Get IO capabilities GIOC
Set OOB data enabled SOOB
Get OOB data enabled GOOB
Set privacy mode SPRV
Get privacy mode GPRV
Set accept list enabled SWHT
Get accept list enabled GWHT
Input OOB data 0O0BD
Input passkey PSKI
Confirm passkey PSKC
Set bonding mode SBND
Get bonding mode GBND

Delete bonds DBND
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BLE Peripheral
Function Command

Start advertising ADV1
Stop advertising ADVO
Set advertising params ADS1
Get advertising params ADG1
Set device name ADS2
Get device name ADG2
Set advertising data ADS3
Get advertising data ADG3
Set scan data ADS4

Get scan data ADG4

Set beacon data ADS5
Get beacon data ADG5
Set advertising mode ADS6
Get advertising mode ADG6
Set invalid conn reject ADS7
Get invalid conn reject ADG7
Set extended PHY ADS8

Get extended PHY ADGS8

Set Factory Address Bytes ADS9

Get Factory Address Bytes ADG9

BLE Central
Function Command

Start scan SCN1

Stop scan SCNO
Connect MCON
Cancel connect CCON
Set scan parameters SCsS1
Get scan parameters SCG1
Set active scan SCS2
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Get active scan SCG2
Set advertising data enabled SCS5
Get advertising data enabled SCG5
Set advertising reports limit SCS6
Get advertising reports limit SCG5
Reset advertising reports SCC6

BLE Scan Filters

Function Command
Set RSSI value SFS1
Set RSSI filter enabled SFE1
Get RSSI filter status and value SFG1
Set data filter value SFS2
Set data filter enabled SFE2
Get data filter value and status SFG2
Set address filter SFS3
Set address filter enabled SFE3
Get address filter list and status SFG3
Remove address filter entry SFD3
Clear address list SFC3
Set device name filter SFS4
Set device name enabled SFE4
Get filter status and settings SFG4
Set UUID filter SFS5
Set UUID filter enabled SFE5
Get Filter status and settings SFG5
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VATLEARTERYT 5 APIOBE, Ik, ERAGZEHELES.

All input is restricted to printable ascii characters (decimal values 32-126 inclusive), except for the

terminating <CRLF> characters

ANTREAXF(L, AT — FXF(<CRLF>)ZB&RUVT, ASCIl O— F (10 ## D 32~126 =&

L) ICHRSATLET,

Character Hex Decimal

N B O

20
21
22
23
24
25
26
27
28
29
2a
2b
2c
2d
2e
2f
30
31
32

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

Character Hex Decimal

40

®

41
42
43
44
45
46
47

I O m m OO O W >»

48

49
4a
4b
4Ac
4d
4e
4f
50
51

g O v 0 Z2 2= r XN «

52

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Character Hex Decimal

60

a 61
b 62
c 63
d 64
e 65
f 66
g 67
h 68
[ 69

] 6a
k 6b
I 6C

m 6d
n 6e
0 o6f
p 70
q 71
r 72
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99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
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33
34
35
36
37
38
39
3a
3b
3c
3d
3e
3f

51
52
53
54
55
56
57
58
59
60
61
62
63
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53
54
55
56
57
58
59
5a
5b
5c
5d
5e
5f
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87
88
89
90
91
92
93
94
95
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73
74
75
76
77
78
79
7a
7b
7c
7d
Te

115
116
117
118
119
120
121
122
123
124
125
126

88/219



EYSKBNUWB-VX

8.1 Soft Reset (SRST)

Description

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

Soft Reset the device. Reset after 1 second on success, returns error if flash is busy
EYSKBNUWB-VX @ Soft Reset #E{TL&F ¥, 1 #&IZU v kL. flash A’ busy RETHBHIHE

Error M AEShFET,

Request Parameters

None

Request Example
$SRST<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.2 Hard Reset (HRST)

Description
Immediately reset the device. No checks on operational state.
ARL—2a vOREICEDLLTESLIZY Y FEEFTLET,

Request Parameters
None

Request Example
$HRST<CRLF>

Response
ERR10x : NG

Response Parameters
None. The device will immediately reset.
LRARU R L, EYSKBNUWB-VX (FEBIZY Y FEERTLET,

Response example
None
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8.3 Factory Reset (FRST)

Description

Factory the device. Device will reset and reset all the values to defaults

EYSKBNUWB-VX & TIHHFREIZT S5y FEEFTLET, COJEY FMIE2T. T/4 R
EEET HIEMNTEET,

Request Parameters

Parameter Name Value Comments
Confirmation CONFIRM

Request Example
$FRST:CONFIRM<CRLF>

Response
ERR10x : NG

Response Parameters
None. The device will immediately reset.
LRARU R L, EYSKBNUWB-VX (FEBIZY Y FEERTLET,

Response example

None
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8.4 UART Params (UART)

Description

Sets the UART Baudrate for the device. The configuration data must be saved and the device reset
to apply the settings.

EYSKBNUWB-VX @ UART R—L— FZERELFT,
BET—HIFSAVEAT Y RTRER., VLY FETIERBRENET,

Request Parameters

Parameter Name Value Comments
Baudrate 1200,2400,4800,9600,
14400,19200,28800,38400,
57600,76800,115200,230400,
250000,460800,921600,1000000

Request Example
$UART:115200<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.5 Set DCDC Regulator Config (SREG)

Description

Sets whether the DCDC regulators are enabled or disabled. On success the changes will be applied
immediately.

DCDC LFxaL—RZHMTHENENCTINZERELET . YT HE, RREFT CIEAS
hi—;-o

Request Parameters

Parameter Name Value Comments
Enabled 0,1 0 - Use LDO
LDO £/

1 — Use DCDC regulators
DCDC L¥aL—4 M

Request Example
$SREG:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.6 Get DCDC Regulator Config (GREG)

Description
Returns the configuration of the DCDC regulators.
DCDC LFaL—2DHRERREMFILET

Request Parameters

None

Request Example
$GREG<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Enabled 0,1 0-LDO
1-DCDC

Response example
GREG:1<CRLF>

TAIYO YUDEN CO.,, LTD.

94/219



EYSKBNUWB-VX

8.7 Set LFCLK Source (SXLF)

Description
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Selects the LFCLK source to use (internal RC oscillator or external 32kHz oscillator). When setting

the source, a SAVE operation followed by an application reset is required.

{#f3 5 LFCLK source (Nj& RC < L—A2 £ -5 & 32kHz 2 L—4) Z3EIRL £9, source
FRETDHEEIE, SAVEOAT U RFEFNITHLK T TV r—2avn )ty FHIRETT,

Request Parameters

Parameter Name

Value

Comments

LFCLK selection

0 — Internal RC
1 — External 32kHz

Request Example
$SXLF:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None
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8.8 Get LFCLK Source (GXLF)

Description
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Returns the LFCLK source selected by the SXLF setting. This may differ to the active LFCLK source

if the system has not been restarted since the configuration was modified.

SXLF FREICEL > TEIREIMN - LFCLK source ZBBHBLET . ZENZEEINTH LV RATLNE
BFINTULEWNES. B1fEHR 0 LFCLK source & XELZBBENHY EFT,

Request Parameters

None

Request Example
$GXLF<CRLF>

Response
ERR10x : NG

Response Parameters

Parameter Name

Value

Comments

LFCLK source

0 — Internal RC
1 — External 32kHz

Response example
GXLF:1<CRLF>
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8.9 Get Active LFCLK Source (RLFC)

Description

Returns the LFCLK source currently being used by the module.
£ D LFCLK source DIRREEZIB L E T,

Request Parameters
None

Request Example
$RLFC<CRLF>

Response
ERR10x : NG

Response Parameters
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Parameter Name

Value

Comments

LFCLK source

0 — Internal RC
1 — External 32kHz

Response example
RLFC:1<CRLF>
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8.10 Set HFCLK Source (SXHF)
Description

Automatic switching between internal RC and crystal oscillator, or crystal oscillator only. When
setting the source, a SAVE operation followed by an application reset is required.

A0V R RC FIREKBREIROBBUVE., FIIKRERROAICERE LFT . source
ERETHEZE, SAVEAR U REZNITHLK T TV 77— a v )ty FHRETT,

Request Parameters

Parameter Name Value Comments

HFCLK selection 0 -> Auto(Default)

1 -> External

Request Example
$SXHF:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.11 Get HFCLK Source (GXHF)

Description
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Returns the HFCLK source selected by the SXHF setting. This may differ to the active HFCLK

source if the system has not been restarted since the configuration was modified.
SXHF BRE TEIR SN HFCLK V—RX &R LEYT, BHAZESINTH L VR TLABEFH SN
TWEWMEE. CNIETY T4 THEHFCLK V—R EIFELBIGEENHY ET,

Request Parameters

None

Request Example
$GXHF<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
HFCLK source 0 -> Auto(Default)
1 -> External

Response example
$GXHF:1<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.12 Version (VERS)

Description
Gets the version number of the firmware.
Firmware @ version &Rz EB L E 9,

Request Parameters

None
Request Example

$VERS<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
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Parameter Name Value

Comments

Version X.Y.Z

Version number

Version &5

Response example
$VERS:5.1.8<CRLF>
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8.13 Read Board Model (MODL)

Description
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Gets the model of the hardware module. 10 assignments will change depending on which model of

board is used. Some APIs may not be available depending on the model type.

N—FOITF7ED2—ILDETILERELET, EOETILDR—RFEFERTINELT.IOD
YL THEDLY FT, MEICLK>TIERATELEWLAPIAHY T,

Request Parameters

None

Request Example
$MODL<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name

Value

Comments

Model

XXXXXX

Model Type

Response example
$MODL:EYSKBN<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.14 Save (SAVE)

Description

Save current configuration to flash, event is posted on completion
RAEDHRENEZ flash REIANRELFET . RETTRICLARVANBEHMENET,

Request Parameters
None

Request Example
$SAVE<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.15 Read SPI Buffer (READ)

Description

Only available when the SPI Peripheral interface is used. Loads the specified number of bytes into
the SPI Peripheral buffer to be clocked out on the next transaction. No response is given. The SPI
Controller device can read the first byte of the retrieved data to determine validity.

SPI Peripheral 1 >4 —J 1 —RZERAT A HEEDHFIAT H5IAT U FERYES, BBELFNA
FENY T7ICHERARFEE, RO SIS 30TOAVITOREINET, 2O KIS
WFTHLARVRAEHYFRA, SPlaA bO—F— (BTN RF RYBEN-T—2D&
DNA b EZHRO THENMEZHIB TEET . #MI(E TFUNCTIONAL SPECIFICATION | %3
LTLESLY,

Request Parameters

Parameter Name Value Comments
Max bytes to read 1-99

Request Example
$READ:50 <CRLF>

Response

None

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.16 Read IO Input (IORD)

Description

Read the input level of a GPIO pin.

RE LTz GPIO pin DAAL AL EZEAHAHELETT .
GPIO pin M&%#lil& TFUNCTIONAL SPECIFICATION] 5B LT Z&LY,

Request Parameters
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Parameter Name Value Comments
Pin 1-8
Request Example
$IORD:1 <CRLF>
Response
ERR10x : NG
OK : SUCCESS
Response Parameters
Parameter Name Value Comments
Value 0->Low Voltage (Low) = GND
1 -> High Voltage (High) = VDD

Response example
$IORD:1<CRLF>
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8.17 Set 10 Output (IOST)

Description

Set the output level of a GPIO pin.
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For details on GPIO pin, refer to "FUNCTIONAL SPECIFICATION".
{EE L= GPIO pin DEALRILERELET,

GPIO pin ME##llE TFUNCTIONAL SPECIFICATION] & L T &Ly,

Note: The user must ensure that the GPIO pin can safely drive current.
Note: 1 —H—IX GPIO pin [Zxf L TREICEREZRT CENTEEHILEZHRBLTHMLEELTK

=&,

Request Parameters

Parameter Name Value Comments
Pin 1-8
Value 0 (GND),1(vDD)

Request Example
$IOST:1:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.18 Get 10 Output (IOGT)

Description
Get the output level of a GPIO pin.
{EE L= GPIO pin DEALRILEREFELET,

Request Parameters

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

Parameter Name Value

Comments

Pin 1-8

Request Example
$IOGT:2<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value

Comments

Value 0 -> Low
1 -> High

Voltage (Low) = GND
Voltage (High) = VDD

Response example
$IOGT:1<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.19 Configure ADC Measurement (ADCC)

Description
Configures an ADC input for sampling.
ADC ARY U TY VT E/ELET,
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Request Parameters

Parameter Name

Value

Comments

Pin

0-4

0 disables the ADC
ADC DL

1 — 4 selects the specified User ADC pin
ADC pin MFEIRH AT EE

Sampling Mode

0-3

0 — Single sample

1-512 point FFT

2 — 1024 point FFT

3 —-8192 samples @ 8KHz

Sampling Rate

1-1024
(Hz)

Only valid when FFT modes are selected. Ignored
otherwise

FFT mode ZiREFDAHEX ., £ DHthd mode ;#R
FrIXEREINET,

Request Example
$ADCC:1:0:0<CRLF>
$ADCC:2:1:50<CRLF>
$ADCC:4:3:25<CRLF>
$ADCC:0:1:50<CRLF>

Response
ERR101 : NG
ERR102 : NG
ERR109 : NG
OK : SUCCESS

Single sample on User ADC #1

512 point FFT on User ADC #2, sampled at 50Hz
PCM sampling on User ADC #4, rate is ignored
Disable ADC

Incorrect number of parameters supplied
Invalid paramter value

A measurement is currently active

TAIYO YUDEN CO.,, LTD.
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Response Parameters
None

Response example
None
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8.20 Start ADC Measurement (ADCS)

Description

Begins sampling using the preset configuration. Once the conversion is complete the results will be
transmitted over the selected interface (refer to ADCR event). If the device is connected via BLE and
through mode is active, data will not be transmitted.

BRICEE LT ADC BREZFEALTH U TV EMBLES. EMMITET I 5 L. BRIGERS
N4 83— x—RENLTEEESNET (ADCR 1 XY FBE) . T/34 XA BLE #EH THH
SN, Through mode W79 T4 TIamE. TR IFEESNFEEA,

Request Parameters
None

Request Example

$ADCS<CRLF>

Response

ERR101 : NG Incorrect number of parameters supplied
ERR104 : NG No configuration has been set

ERR109 : NG A mesaurement is already active

OK : SUCCESS

Response Parameters
None

Response example
None
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8.21 Abort ADC Measurement (ADCA)

Description

Stops the active ADC sampling task. If the module has finished sampling and is in the post-processing
stage this function will return an ERR109 — BUSY error until the processing is complete.

BEFD ADC HU T VT - ARV EFIELET, EVa—AAYUTYUTEET L, OB
BEEICHBIBZE. CDIAT Y FFNEATTT HFTERRI0-BUSY T5—%RLFET,

Request Parameters
None

Request Example

$ADCA<CRLF>

Response

ERR101 : NG Incorrect number of parameters supplied
ERR104 : NG No measurement is currently active
ERR109 : NG The device is in post-processing

OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.22 Write to SD Card (SDWR)

Description

Writes provided data to an attached SD card. Refer to the FUNCTIONAL SPECIFICATION document
for connecting an SD card to the EYSKBNUWB-VX. If no SD card is found the command will return an
error.

BHELI-SD A— FITT—2DERAAHETVET, SD h— F & EYSKBNUWB-VX & DA EICD
LTI TFUNCTIONAL SPECIFICATION| 238 LT fZ& ), SD 71— FZBHL TLVELVRET
CDIARVFEEFTTDHE emror KHAINFET,

Request Parameters

Parameter Name Value Comments

Filename <= 32 characters Must be alphanumeric or in the
following: .,_+-

REF. FLELUTORSOAER
AlHETY . 1 ., _*+-

Data <= 100 characters

100 characters may be written for write request. If the filename does not exist on the card it will be
created. Files are always written in append mode. Folders and subdirectories are not supported.
ETAHERTRAK 100Byte ERAAFET, A— FRICHEELEI7 7M1 ILENFELEMES, T7
AIPMERENET, T7MILITEICEBREE— FTERAASINET, JALETOHTTo LI RY)
DERIEYR— bR EE>TVET,

Request Example
$SDWR:my _test file.txt:this is some test data<CRLF>

Response
ERR10x : NG
OK': SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.23 Set Role (SROL)

Description

Set the device to peripheral or central role.

EYSKBNUWB-VX D ROLE ZXR YT T J)L, TV FFILDESL LM

Request Parameters

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

~aX

ELEY,

Parameter Name

Value

Comments

Role

C -> Central

P -> Peripheral

Request Example
$SROL:C<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.24 Get Role (GROL)

Description

Gets the device current role, Central or Peripheral.
RARE SN TS EYSKBNUWB-VX M ROLE BB LET,

Request Parameters
None

Request Example
$GROL<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name

Value

Comments

Role

C -> Central

P -> Peripheral

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.25 Set Connection Parameters (SCPR)

Description

Set the preferred connection parameters. In central mode these connection parameters will be used
when a connection is initiated. Peripherals will send a connection parameter update to the central
with these parameters after 3 seconds.

BN A—FEHRELET., £ FIILTIER. TNEOER/T A —2 [LIEEHI IR SN IFFIC
BRAINET, N Tz FILTREIBVRIZEY FIIIVITERNSI A —20OEHEREZEZELFET,

Request Parameters

Parameter Name Value Comments
Interval Min 6 — 3200 1.25ms units
Interval Max 6 — 3200 1.25ms units
Latency 0-499

Timeout 10 - 3200 10ms units

Timeout must be a minimum of ( (1 + latency) x max interval) * 2

Timeout M{E(X((1 + latency) * Interval Max) * 2 ZRIEEE LTIDELY KELVEZE
2L,

X
it
-
A
~

Request Example
$SCPR:100:200:0:3200<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.26 Get Connection Parameters (GCPR)

Description
Get the current connection parameters.
MEDEBKN\TIA—F2EZRFELET,

Request Parameters
None

Request Example
$GCPR<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Interval Min 6 — 3200 1.25ms units
Interval Max 6 — 3200 1.25ms units
Latency 0-499

Timeout 10 - 3200 10ms units

Response example
$GCPR: 100:200:0:3200<CRLF>
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115/219



EYSKBNUWB-VX

8.27 Set Device Address (SBAD)

Description

Sets the device's BLE address. This address will be used when the privacy mode is disabled.
TNAADBLE7 FLRZH/RELFT ., CD7 KL R[F Privacy Mode % FE3H|

FRATEEY.

Request Parameters
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)

- ax e

Parameter Name

Value

Comments

Address

up to 12 ascii-format
hex characters
K12 XF
(ascii-format, HEX
character Z{#f L
TLfZ&Wy)

Use an empty field to
revert to the factory

default

NG A—BRZFZERIC
LTRTISHZET
TIHHEIRED/NS

A—RICRT LN
TEEY

L TULBEIC

The uppermost 2 bits of the address will always be set to meet Bluetooth specification. If the user
inputs an address with these bits not set, they will be set by the firmware.
7 FLR® LI 2bit (FEIZ Bluetooth ft#kICEHETHREL T LS, 2 —HF—BREDT FL R

¥ Bluetooth {H#%I2;8 > THULMERIE

Request Example
$SBAD: 23456789ABCD<CRLF>
$SBAD:<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

Firmware [Z& > T

21—

axX ;&

BAITHhET,
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8.28 Get Device Address (GBAD)

Description
Get the device's BLE address.
EYSKBNUWB-VX MW BLE 7 FLAEHRZIWELE T,

Request Parameters
None

Request Example
$GBAD<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments

Address less than or equal to
12 Hex Characters
=K 12 XF
(ascii-format,

hex characters )

Response example
$GBAD: E3456789ABCD<CRLF>
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8.29 Set TX Power (TXPW)

Description

Sets the transmission power for the radio.

TX power ZFE LFT .

Request Parameters
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Parameter Name

Value

Comments

TX Power

-40, -20, -16, -12, -8,
-41 O! 21 3! 41 5! 61 7!
8, X

Use X to let the
SoftDevice use
defaults

INGA—=B % XIZT
% & SoftDevice DT
A MEAERES
nEY,

Request Example
$TXPW:2<CRLF>
$TXPW:X<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.30 Get TX Power (TXPR)

Description

Gets the transmission power for the radio.
HRELTLAS TX power DIEFEWHLET,

Request Parameters

None

Request Example
$TXPR<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name

Value

Comments

TX Power

-40, -20, -16, -12, -8,
-41 O! 2| 3! 41 51 6! 7!
8, X

Use X to let the
SoftDevice use
defaults

INGA—=B % XIZT
% & SoftDevice DT
7 4L MEAERTE S
nEy

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.31 Enable AutoStart (SASM)

Description

When enabled, the device will automatically start scanning or advertising based on its current role.
Automatic operations will take place on boot or after disconnection. Advertising or scanning
timeouts will not trigger an automatic restart.

AutoStart ZHZN(ZF S &, EYSKBNUWB-VX [FIRFED ROLE ZX—R ELTRAF ¥ U7 FNE A
DUT EEBMICHIELET . AutoStart (TEEENRF. Fi-FEFKEN S ESNI-RICETSH
Fd. RXNYUITENZALD0TD3 A LT ~LIZHE AutoStart [FETEShFEH A,

Request Parameters

Parameter Name Value Comments
Enabled Flag 0 -> Not enabled
1 -> Enable

Request Example
$SASM:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None
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8.32 Get AutoStart Enabled (GASM)

Description
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Gets the automatic advertising or scanning on reset or disconnect.
AutoStart D BEXN/EMNIREZTTFLET,

Request Parameters

None

Request Example
$GASM<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Enabled Flag 0 -> Not enabled
1 -> Enable

Response example
$GASM:1<CRLF>
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8.33 Send Data BLE (SEND)

Description

Send data to the connected peer. Only available once notifications are enabled on the peripheral
device. Generates a transmission complete event (BTTX) once the data is sent.
ERRETHETNARIZTT—2ZEZEYET, X Tz FIILT/34 XD Notification NEMTH S
EEDAFAMNARETT , T—EIADNEFEINDIEEERTARUF (BTTX) Z@HMLFET,

The default maximum for any connection is 20 characters. This value may increase based on MTU
maximum size with compatible devices. Refer to “8.35 Get Data Length (DLEN)”.

BROT 74 )L FORKIER 20 XFTT ., COFEIF. BERMEDH DT /N4 ATHO MTU DFKHY A
RIZEDNTEMT Z2EELAHY ET, FHMIZDULTIE, 8.35 Get Data Length (DLEN)| %58
LTLESLY,

Request Parameters

Parameter Name Value Comments
Data Max 20~244 characters

Request Example
$SEND: ABC<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.34 Disconnect (DCON)

Description

Terminate the current connection.
REDEGIKENSUIETLET,

Request Parameters
None

Request Example
$DCON<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.35 Get Data Length (DLEN)

Description

Read the maximum MTU size of the current connection. This value corresponds to the maximum
number of characters that can be transmitted by the SEND command. The value will vary based on
the limitations of the peer device. The MTU size will only change a maximum of once per
connection.

REFEKL TS T/NA RESEND a7 2 FTEFARELGRRDO MTU 44 XeHmAMY ES,
A&, E7TNAADFHRIZE>TELGYES, MTUSA XL, RS EICRARTIEERS
nEY,

The EYSKBNUWB-VX devices support a maximum MTU size of 244 bytes.

This command is only available once notifications are enabled on the peripheral device.
EYSKBNUWB-VX TII&\&X 244Byte FTHHR—FLTWVET,

D7 K& Peripheral TEEANEBRICGE>TWSISEEICOAERTARETT ,

Request Parameters

None

Request Example
$DLEN<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
MTU maximum size 20~ 244

Response example
$DLEN:125<CRLF>
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8.36 Set Security Level (SSEC)

Description

Set the desired security level for the device’s characteristics. The device configuration must be
saved and reset to apply changes. Levels 3+ require IO capabilities > 0. Raising the security level
may cause bonded peers to no longer have sufficient authentication, bonding data must be cleared
to re-bond.

TNAZADRFHEITEL =X 2 T4 LANLERELET EYSKBNUWB-VX DRFE L1469 SAVE
AT UFICTRHEL, VEY FEERITLTHREEREZERAL TS ZELY, Level 3 LLEZERET S
B E (& 10 capabiliies # 0 & Y XK ELMEICERE L TL =&, —E Bonding L1=7/\f R L BEE
B ARICEXFa T4 LRILELITAHE, Bonding Snt=T/Nf AN+ EREEF K S ATREMEAY
HYUFET, COFE Bonding T—42 %0 )7 LTHSHEE Bonding T ARENHYET,

Request Parameters

Parameter Name Value Comments
Level 1->Open
2 ->Enc

3 -> Enc + Mitm

4 -> Mitm + Lesc

Request Example
$SSEC:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.37 Get Security Level (GSEC)

Description
Gets the current security level for the device.
7D EYSKBNUWB-VX DEF 2 T4 LRILEREFELET,

Request Parameters

None

Request Example
$GSEC<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Level 1->Open
2 ->Enc

3 -> Enc + Mitm

4 -> Mitm + Lesc

Response example
$GSEC:1<CRLF>
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8.38 Set IO Capabilities (SIOC)

Description

Set the available 10 capabilities for the device (keyboard, display, etc). Used for determining pairing
methods during MITM authentication. Attempting to set IO capabilities to 0 when security is 3+ will
result in an error as MITM authentication is required.

FFAT % 10 capabiliteies(Keyboaed, display, etc...)% EYSKBNUWB-VX IZERE L £9 . MITM £33
ERALEARTY D TREBEZETTARICERALET, EFXFa) T4 LANIAILULEICEEINT
LB B2 10 capabilities # 0 [ZERET 5 & MITM BREEDEREE(C error EH>TLEWVNET,

Request Parameters

Parameter Name Value Comments
Capabilities 0 -> None
1 -> Display

2 ->Display+YesNo
3 -> Keyboard

4 ->Keyboard+Display

Request Example
$SIOC:0<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.39 Get IO Capabilities (GIOC)

Description
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Gets the available 10 capabilities for the device (keyboard, display, etc)
|O capabilities DEEEEZEFLET

Request Parameters

None

Request Example
$GIOC<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

2 ->Display+YesNo
3 -> Keyboard
4 ->Keyboard+Display

Parameter Name Value Comments
Capabilities 0 -> None
1 -> Display

Response example
$GIOC:2<CRLF>
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8.40 Set OOB Data Enabled (SOOB)

Description

Enables/disables the use of out of band pairing. If enabled, pairing will always choose OOB. The
device will require input capabilities.

OOB(Out of band )ZFIFALI=RT7 ) VI HEDEMLIBENLEZRELET . BT HHEE. R
TYUYDTETHEIZOOB 2FALTRTY VIR TONET ., TS RFANEREEZLELLE
ERD

Request Parameters

Parameter Name Value Comments
Enabled Flag 0 -> Not enabled
1 -> Enable

Request Example
$SOO0B:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.41 Get OOB Data Enabled (GOOB)

Description
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Gets the state (enable/disable) of the use of out of band pairing.
OOB(out of band)R7 1) > T DEML/EMEDKREEZTRFLET,

Request Parameters

None

Request Example
$GOOB<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Enabled Flag 0 -> Not enabled
1 -> Enable

Response example
$GOOB:1<CRLF>

TAIYO YUDEN CO.,, LTD.

130/219



EYSKBNUWB-VX

8.42 Set Privacy Mode (SPRV)

Description
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Set the address privacy mode of the device. Selecting non-resolvable privacy will cause bonded

peers to not recognize this device.

EYSKBNUWB-VX @7 K L X % privacy mode I1Z5%%E L &9, Non-resolvable privacy Z:#iR3 % &
9 TIZ bonding 1T 22T N\A RFZE LTET NS RDRBEMNTTONLGLCGEY FT,

Request Parameters

Parameter Value Comments
Name
Type 1 -> Fixed address (factory default or user set

address). Rotation is not used
7 FLRABEE(TSHHRFEDOT 74 /L ME, £
A—H—MEELT FLRIE)
2 -> Resolvable. Randomized. Device can be
identified
Resolvable 7 FL R, 7 FLAMS VA LIZER
SN, TRAREZEDT FLRZRHELET
3 -> Non-resolvable. Randomized, not identifiable
Non-resolvable 7 KL X, 7 RLAMS U F LI
EEINDN., TS RADBENTONGLLGEY F
ERS

Rotation 1-41400

How many seconds
between address
changes

7 RELADNEREND
FHZERELET

Request Example
$SPRV:1:1<CRLF>

Response
ERR10x : NG
OK': SUCCESS

TAIYO YUDEN CO.,, LTD.
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Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.43 Get Privacy Mode (GPRV)

Description
Gets the privacy mode for scanning/advertising.
privacy mode DR EFEREEIMGFELFET .

Request Parameters

None

Request Example
$GPRV<CRLF>

Response
ERR10x : NG
OK : SUCCESS

TAIYO YUDEN CO.,, LTD.
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Response Parameters

Parameter Value Comments
Name
Type 1 -> Fixed address (factory default or user set

address). Rotation is not used
7 FLABEE(TISHEREROT 74 )L ME, F1=(&
A—H—HMEELT FLRIE)
2 -> Resolvable. Randomized. Device can be
identified
Resolvable 7 FLR 7 RLAMNS U F LIZER
SN, TNAREFZEDT RLRAZRHLET
3 -> Non-resolvable. Randomized, not identifiable
Non-resolvable 7 KL X, 7 FLAMN T U F LI
EEINEMN, TN RADBHENMTONGLLRYE
ER

Rotation 1-41400 How many seconds
between address
changes

7 FLANEESND
RA#ZHRELET

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.44 Set Accept list Enabled (SWHT)

Description
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Sets the use of accept listing for bonded peers. If enabled, only peers whose address is can be

resolved are allowed through the accept ¥list filter. If no peers have bonded with this device, the

accept list will not be applied.
Bonding #fTo1f=T/\4 R(Zxt L T accept list DFML/ENLEZRELEFT . AL LIBA.
Bonding 1T o 1=T/\4 AMH accept list 7 1 JLA Zi@iE L TR L F T, Bonding BNiThhf=T

INA ADNE WA, acceptlist 74 LB TERAINEEA,

Request Parameters

Parameter Name Value Comments
Enable accept list 0 = disabled
1 = enabled

Request Example
$SWHT:1<CRLF>

Response

ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.45 Get Accept list Enabled (GWHT)

Description

Get the enabled/disabled status of the accept list.
Accept list DBEE/BENEDBEREMSFLET,

Request Parameters

None

Request Example
$GWHT<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name Value Comments
Enable accept list 0 = disabled
1 = enabled

Response example

None
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8.46 Input OOB Data (OOBD)

Description
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Used when out-of-band pairing is requested. The user must input the random and confirm values

received from the remote peer through non-BLE communication.

OOB(out of band) R 7 1) U I HABER SNF-BFICERALF T, 2 —H—(I BLE EHELUSN DA ETHE
WL 12 BT INA A S EREFIZWETL random value & confirm value ZER18T A2ENH Y E T,

Request Parameters

Parameter Name

Value

Comments

Value

<= 32 ascii-formatted hex

Confirm Value

<= 32 ascii-formatted hex

Request Example
$00BD:1321A54F896BBC3E84C4ABB3D9C368EF:CF3AB24856EC32BA47ESB6C98799DADB<CRL

F>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.47 Input Passkey (PSKI)

Description
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Input Passkey. Used during pairing. User must input the passkey presented on the remote device

during pairing and only after a passkey input event (PSKI). If the key is incorrect the user may

attempt until the central times out the request.
Pass Key Entry [ZIAE 7] passkey DAAFITVWET, COAAERTY) VT REBRIZITHONET,
A—HY—[ERT ) U NEFIZ passkey AHA N2 MPSKNAFEITEI NI, REAIZKTS

1= passkey #FAH LEITNIE%EY FHE A, AFLT= passkey HifEiE > TLV=-

IRMERALTINTHBETARNERERT S ENTEET,

Request Parameters

SE. MEENY D

Parameter Name

Value

Comments

Passkey

6 digits

Request Example
$PSKI:123456<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.48 Confirm Passkey (PSKC)

Description

Confirm Passkey. Used during pairing. The user must verify that the passkey displayed on both
devices matches and acknowledge using this command.

Numeric Comparison DFREEIZHEL: Passkey DIERZE LET . COANEIRT Y VT MEBFIZAT
bPNFET, I—HF =X BADT/NA RITRIRINTLVS Passkey B—HL TS L&A LZ
DAY FZEFEAL T passkey M—HL TV C L EBHMT DLENHY FT,

Request Parameters

Parameter Name Value Comments

Confirmation 0 -> Passkeys do not match
Passkey M—E L TLVZLMEE
1 -> Passkeys match
Passkey B —E L TW\55HE

Request Example
$PSKC:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.49 Set Bonding Mode (SBND)

Description
Enable/disable accepting bonding requests.
Bonding ZXROANE/ENLERELET .

Request Parameters

Parameter Value Comments
Name
Mode 0 -> Off. Bonding requests will be rejected.

Bonding EK#EET %

1 -> On. Bonding request will be accepted if it meets the
minimum security level.

Bonding AJEEiE ¥ 2 1) T4 LRNILBN—HL TWBI5E
Bonding ZRMHFEIND

Request Example
$SBND:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.50 Get Bonding Mode (GBND)

Description

Gets the Accepting Bonding Requests Value.
Bonding 2R DA L/BEHEDFHRENRELET,

Request Parameters

None

Request Example
$GBND<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
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Parameter Value Comments
Name
Mode 0 -> Off. Bonding requests will be rejected.

Bonding Mode #E&xh1E1KAE
1 -> On. Bonding request will be accepted if it meets the
minimum security level.

Bonding Mode A%h{bIKEE

Response example

$GBND:0-<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.51 Get Number of Bonds (CBND)

Description

Read the current number of bonds.

IR7E Bonding Z1T 2 TS TN REEMBZILETS,

Bonding #l&E&/ K 8IZGEYUET,

Request Parameters
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Parameter Name

Value

Comments

Count

0-8

Request Example
None

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
$CBND:2<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.52 Get Bond List (LBND)

Description
Print the addresses of the currently bonded peers.
17 Bonding T2 CTWA TS AD7 FLRBFHREWMELET,

Request Parameters
None

Request Example
$LBND<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Address 12 Hex Characters Up to a maximum of 8
addresses

BRK8D2HDT7 KL XA
#THELTERRL
EXD

Response example
$LBND:123456789ABC:23456789ABCD<CRLF>
$LBND:<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.53 Delete Bonds (DBND)

Description

Delete all of the stored bonding information on the device.
EYSKBNUWB-VX [Z&§ &N TLV5 Bonding 1§ &3 X CHIBRLE Y.

Request Parameters
None

Request Example
$DBND<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.54 Delete Individual Bonds (RBND)

Description

Deletes the bonding data of the specified address. Up to 8 items can be specified at the same time.
7 RLAZEELTHEDTANRADR T4 VI T—2 %HIBRLET,
—EIZ8EDTA/NRZHIBRT S EMNAIRETT .

Request Parameters

Parameter Name Value Comments
[mac] up to 8 12 ascii-hex formatted Up to a maximum
characters per address of 8 addresses

Request Example
$RBND:EES87EA3E4160:F6FE5F035962:D2ECO8EC68F9<CRLF>

Response

ERR10x : NG

OK : SUCCESS
Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.55 Start Advertising (ADV1)

Description
Begins advertising using the current configuration.
REOHRERBTT FNFAD VT #RMBLET,

Request Parameters
None

Request Example
$ADV1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.56 Stop Advertising (ADVO)

Description

Stop the current advertising.

RAERTHDT ENRNEA DT #FIELET,

Request Parameters
None

Request Example
$ADVO<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.57 Set Advertising Parameters (ADS1)

Description
Set the advertising interval and timeout.
TFRNRBALADVTHEDA VA —NILERA LT DM EERELET,

Request Parameters

Parameter Name Value Comments

Interval 32-16384 Minimum interval for beacons is 100ms. If the stored
value is lower 100ms will be used instead.
[unit:0.625ms]

Beacon M&w/N 2 —/\)LIX 100ms, ZD & E=REFE
NTULSEA 100ms KimTH > 35S 100ms HEA
nEzJ,

[B{iL : 0.625ms]

Timeout 0 - 65535 Timeout in seconds. 0 is unlimited.

[unit:10ms]

OMZERET DIEE. FALT IV NEEMRIRETEE
ED

[BS43L : 10ms]

Request Example
$ADS1:32:100<CRLF>

Response
ERR10x : NG
OK': SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.58 Get Advertising Parameters (ADG1)

Description
Gets the set advertising interval and timeout.

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

BELTWAT ENZADUTDA U B—NILEZALT O FOEZRGLET,

Request Parameters

None

Request Example
$ADG1<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Interval 32 -16384 0.625ms units
Timeout 0 - 65535 10ms units

Response example
$ADG1:32:100<CRLF>
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8.59 Set Device Name (ADS2)

Description

Sets the device name that will be broadcast. If the device name is used in advertising data, setting a

new name will update the advertising data. The name will be truncated if it does not fit.

T ENRIALAXTHEATETNAREBEHRELET . THNAREDT FNFA DU T—RIHERS

NTVBEEEF, HLVWRAZERETAET FNEA DV T T—AREHENET . TNMREN

PDU [ZIRF LB WEEREL LN 2D BANIIVIETONET ., PDU BEREIZD LTI,
TFUNCTIONAL SPECIFICATION] #&BB LT fZ&ly,

Request Parameters

Parameter Name Value Comments

Name <= 31 Character

Request Example
$ADS2: TEST<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.60 Get Device Name (ADG2)

Description
Gets the current device name.
BEDTNARBEFZWMELET

Request Parameters

None

Request Example
$ADG2<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name

Value

Comments

Name

<= 31 Character

Response example
$ADG2:TEST<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.61 Set Advertising Data (ADS3)

Description

Sets the user manufacturer data that will be placed in the advertising PDU. The device name and
Taiyo Yuden service UUID can also be included. Size restrictions apply, the advertising PDU can
hold 28 bytes. Refer to the FUNCTIONAL SPECIFICATION document for details regarding the PDU
capacity.

7 KB 4225 PDU IZEEE &5 Manufacturer T—A2 EHRELET . T 74/ METIET /A
A% (Tysa-B 5) & KIBEEE®D Service UUIDWT KINE A U T—ARICEFENTIREL LT
Y. T2 VA XGIRAVBERAENSE. 7 FNX2 44225 PDUIF 28 /N1 MR- FET . PDU
DT—2EEDFMIE TFUNCTIONAL SPECIFICATION] #88B LT Z&L0Y,

Request Parameters

Parameter Name Value Comments
Data ascii-formatted hex characters Uses 2 bytes + data length
Include name 0 -> exclude name Uses 2 bytes + name length.

1 -> include name

Include UUID 0 -> exclude service UUID Uses 18 bhytes

1 -> include service UUID

Request Example
$ADS3:54657374:0:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.62 Get Advertising Data (ADG3)

Description

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

Returns the contents of the advertising PDU. The complete PDU is returned, as scanning devices

will see it.

T ENREA42T PDUDEBHERABTERMFLET AFX v T/ RIZFE . PDU EHENRENET,

Request Parameters

None

Request Example
$ADG3<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name

Value

Comments

PDU Data

ascii-formatted hex

Response example

$ADG3:02010606FF3132333435<CRLF>

TAIYO YUDEN CO.,, LTD.

153/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX TAIYO YUDEN CO., LTD.

8.63 Set Scan Data (ADS4)

Description

Sets the user manufacturer data that will be placed in the advertising PDU. The device name and

Taiyo Yuden service UUID can also be included. Size restrictions apply, the scan response PDU can

hold 31 bytes as AD flags are not present. Refer to the FUNCTIONAL SPECIFICATION document

for details regarding the PDU capacity.

scan response PDU IZEZE &b Manufacturer T—A2 ZRELET, T 74 METIET/NAA R

£ (Tysa-B 5) & KIBEEED Service UUID A Scan response T—A2 RIZEFEN=RELEL>TLET,
T—AY A XFIRMERASIND L. AD flag BFFE L% LV scan response PDU (& 31 /34 ~IZ

BRzNFET PDU DT—F #EEDEMIE TFUNCTIONAL SPECIFICATION] 28BL T &L,

Request Parameters

Parameter Name Value Comments
Data ascii-formatted hex characters Uses 2 bytes + data length
Include name 0 -> exclude name Uses 2 bytes + name length.

1 ->include name
Include UUID 0 -> exclude service UUID Uses 18 bhytes

1 -> include service UUID

Request Example
$ADS4:54657374:1:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.64 Get Scan Data (ADGA4)

Description
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Returns the contents of the scan response PDU. The complete PDU is returned, as scanning

devices will see it.

scan response PDU O#EBRBRZIBFLET . XA¥ v > T7/31 RIZIE, PDU 2R ENET,

Request Parameters
None

Request Example
$ADG4A<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
$ADG4:02010608093132333435363738<CRLF>

TAIYO YUDEN CO.,, LTD.

155/219



EYSKBNUWB-VX

8.65 Set Beacon Data (ADS5)

Description

Set the beacon mode data values.

Beacon mode O T—%

Request Parameters

ERELFEY,
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Parameter Name

Value

Comments

Proximity UUID

32 ascii-formatted hex characters

Major 4 ascii-formatted hex characters
Minor 4 ascii-formatted hex characters
Power 0-128 Power is negative dBm in decimal

Power [Z&® dBm D1E(10 s#E %X :0)

Request Example

$ADS5:ABCDABCDABCDABCDABCDABCDABCDABCD:0001:0002:100<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.66 Get Beacon Data (ADG5)

Description
Returns the raw PDU data.
IHTED Beacon mode MEXFEE(PDU data)Zz G LFS

Request Parameters

None

Request Example
$ADG5<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

$ADG5: 1AFF4C000215ABCDABCDABCDABCDABCDABCDABCDABCD000100029C<C
RLF>
Beacon Part Description
Advertising flags
1AFF Manufacturer Data identifier (26 bytes)
4C00 Manufacturer Data company identifier (Apple)
0215 iBeacon identifier
Proximity UUID Set by ADS5 command
Major Set by ADS5 command
Minor Set by ADS5 command
Measured Power Set by ADS5 command (Hex)

TAIYO YUDEN CO.,, LTD.
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8.67 Set Advertising Mode (ADS6)

Description
Sets the advertising mode the device will use.
Advertising mode #E{%ELE T,

Request Parameters

Parameter Name Value Comments

Mode 1 = (general) connectable + scannable
2 = (beacon) non-connectable + non-scannable
3 = (extended) connectable + non-scannable

4 = (extended beacon) non-connectable + non-scannable

Request Example
$ADS6:1 <CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.68 Get Advertising Mode (ADG6)

Description
Gets the advertising mode the device is using.
R SN TULVAS Advertising mode ZEFLET

Request Parameters
Mode

Request Example
$ADG6<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments

Mode 1 = (general) connectable + scannable
2 = (beacon) non-connectable + non-scannable

3 = (extended) connectable + non-scannable

4 = (extended beacon) non-connectable + non-scannable

Response example
$ADG6:1<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.69 Reject Invalid Connection Parameters (ADS7)

Description
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Enable/disable rejection of unacceptable connection parameters. When enabled, the device will

disconnect if the central does not update the connection to acceptable parameters.
BRI A—20RITANEEHEZADIL/ENELES . CORBZENTDHE. £V I
DNOELNTELER/NAT A —FNEFIATVEITNE, TS XTERKELURLETS,

Request Parameters

Parameter Name Value Comments
Reject invalid parameters 0 -> Disable
1 -> Enable

Request Example
$ADS7:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.70 Get Invalid Connection Rejection (ADG7)

Description
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Gets the state of the rejection of unacceptable connection parameters.

BN A—IDRITANERHKEDREREEZMFILET .

Request Parameters

None

Request Example
$ADG7<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Enable Flag 0 -> Disabled
1 -> Enabled

Response example
$ADG7:0<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.71 Set Extended PHY (ADSS8)

Description

Sets the PHYs to use for advertising and connection. Only used when advertising modes are
extended.

T RENRAA DT THERT S PHY DRE% LE T, Advertising mode H¥ Extended mode D & E®D
AERTEET,

Request Parameters

Parameter Name Value Comments
Primary 0 -> 1Mbps (default)

1 -> CODED (Long range)
Secondary 0 -> 1Mbps

1->CODED

2 -> 2Mbps (default)

Request Example
$ADS8:0:0<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.

162/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX TAIYO YUDEN CO., LTD.

8.72 Get Extended PHY (ADGS8)

Description
Gets the PHYs that the device is using for advertising and connection in extended mode.
TRNRAD VT THERAT S PHY DBREEMELET,

Request Parameters

None

Request Example
$ADG8<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Primary 0 -> 1Mbps (default)

1 -> CODED (Long range)
Secondary 0 -> 1Mbps

1->CODED

2 -> 2Mbps (default)

Response example
$ADGS8:0:0<CRLF>
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8.73 Set Factory Address Bytes (ADS9)

Description

Set the number of bytes of the factory address to include at the end of the advertising name.
TERBALADOVTHTANRBIZCEHTHMT 57 FLADNA + %

Request Parameters
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RELEY.

Parameter Name

Value

Comments

Count

[0-6]

Request Example
$ADS9:2<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.74 Get Factory Address Bytes (ADG9)

Description
Get the number of bytes of the factory address to include at the end of the advertising name.
TENERAD VTR TANRBIZCEEBTHMT 57 FLAD/NNA FMIOBREBEZRGLET .

Request Parameters

None

Request Example

None
Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Count [0-6]

Response example
$ADG9:2<CRLF>
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8.75 Start Scan (SCN1)

Description

Begin central scanning with the current configuration.
HEDHREFHTRAF Y U ZHRBLET,

Request Parameters
None

Request Example
$SCN1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

166/219



EYSKBNUWB-VX

8.76 Stop Scan (SCNO)

Description

Stops the current scanning.

EITHDRAF ¥ U ZEEFLLFET,

Request Parameters

None

Request Example
$SCNO<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.77 Connect (MCON)

Description

Initiate a connection to the specified device. Scanning parameters will be used during search.
BELETNAREDEBEERMIBLET . AFVYUNTA—RERY T FILORAFv UHIZERH
ENFEY,

Request Parameters

Parameter Name Value Comments

Address 12 ascii formatted hex characters Address to connect

Request Example
$MCON:123456789ABC<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.78 Cancel Connect (CCON)

Description
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Cancel initiation of a connection. Will return an error if the device has already connected.

EHROEEZPHLET, THAMZANT TICEKE L TLSIES error BRERENFT,

Request Parameters
None

Request Example
$CCON<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.79 Set Scan Parameters (SCS1)

Description
Set the desired scan parameters.
AEYIUNGA—REZHZELFET,

Request Parameters

Parameter Name Value Comments
Duration 4 - 32767 0.625ms units
Interval 8 — 65535 0.625ms units
Timeout 0 - 65535 10ms units

The scan interval must be at least 2x duration due to listening for Coded PHY during scanning.
Advertising mode @ Coded PHY #X ¥+ >3 5H&E. RF¥ v > 4 2 —/\)L% Duration &Y
DK EL 2BULIZRET ARENHY T,

Request Example
$SCS1:10:20:10<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.80 Get Scan Parameters (SCG1)

Description
Get the scan parameters on the device.
TINAADRAFY Y INFA—FBEFETRFLET,

Request Parameters
None

Request Example
$SCG1<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Duration 4 — 32767 0.625ms units
Interval 8 — 65535 0.625ms units
Timeout 0 - 65535 10ms units

Response example
$SCG1:10:20:10<CRLF>
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8.81 Set Active Scan (SCS2)

Description

Enable/disable obtaining scan reports from advertisers.
TFENFADUTE#TO>TVATNAADNLDAF ¥ U LR— FOMBOFEML/ESILERTEL

i—;-o

Request Parameters
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Parameter Name Value Comments
Enabled Flag 0 -> Not enabled
1 -> Enable

Request Example
$SCS2:0<CRLF>

Response

ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None
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8.82 Get Active Scan (SCG2)

Description

Get the set value for obtaining scan reports from advertisers.
T RNRAD UG EFTOTVBTNAANSLDAF ¥ > LiR— FOERGHRE 5

Request Parameters

None

Request Example
$SCG2<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name Value Comments
Enabled Flag 0 -> Not enabled
1 -> Enable

Response example
$SCG2:1<CRLF>
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8.83 Set Advertising Data Enabled (SCS5)

Description

Enable output of advertising data during advertising report events.
TFRNBADS VT T—2DHENEBML/EMELET,

Request Parameters
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Parameter Name

Value

Comments

Enabled Flag

0 -> Disable
1 -> Enable Adv Data output

Request Example
$SCS5:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.84 Get Advertising Data Enabled (SCG5)

Description

Enable output of advertising data during advertising report events.
TRNRAD T T—2OHENKEEFDENZRFLET,

Request Parameters

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

Parameter Name

Value

Comments

Enabled Flag

0 -> Disable
1 -> Enable Adv Data output

Request Example
$SCS5:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.85 Set Advertising Reports Limit (SCS6)

Description

Set the maximum number of reports per unique mac address.
—D2DT7 FLRIZHLTHATHLR—FOHERELET,

Request Parameters
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Parameter Name

Value

Comments

Max count

[0-1000]

0 = no limit

Request Example
$SCS6:10<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.86 Get Advertising Reports Limit (SCG6)

Description
Get the maximum number of reports per uniqgue mac address.
—2D7 FLRIZH L THATHLR—FOREMIFILET,

Request Parameters

None

Request Example
$SCG6<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Max count [0-1000]

Response example
$SCG6:1<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.87 Reset Advertising Reports (SCC6)

Description

During scanning, reset the number of advertising reports for all devices to 0. If a mac address is
supplied, only the counter for that address will be cleared.

INTGA—FEBELLGEVGE. AFXFYVHFDITRTDTNAADT FNFALXLKR—FDO#EZEO0IC
ey bLET, NIA—FICTFLRAZEELESE. TO7 FLRIZHT ST FN2 4 X LR
—rDHEOICUEY FLET,

Request Parameters

Parameter Name Value Comments

[mac] optional 12 ascii-formatted hex characters

Request Example
$SCC6:CAC255C638C5<CRLF>
$SCC6<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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178/219



EYSKBNUWB-VX

8.88 Set Custom Service UUID (SIDS)

Description
Set the custom service UUID.
H—EXUUID #%ELET,

Request Parameters
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Parameter Name Value

Comments

UuID 32 hex digits characters

Request Example
$SIDS:442F15708A009A28CBE1E1D4212D53EB<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.89 Reset UUID (SIDD)

Description

Reset the UUID to the default value.
HRELF-UUD #0HEELET .

Request Parameters

None

Request Example
$SIDD<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.90 Check Running Service UUID (SIDR)

Description
Check the running service UUID.
BELTLASHY—EXUUD ZBELFET,

Request Parameters
None

Request Example
$SIDR <CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name Value

Comments

UuID 32 hex digits characters

Response example
$SIDR:442F15708A009A28CBE1E1D4212D53EB<CRLF>
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8.91 Get Custom Service UUID (SIDG)

Description

Get the custom service UUID.

HELE-Y—EXRUUD ZRELET,

Request Parameters

None

Request Example
$SIDG<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name

Value

Comments

uuID

32 hex digits characters

Response example

$SIDG:442F15708A009A28CBE1E1D4212D53EB<CRLF>
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8.92 Set RSSI Filter Value (SFS1)

Description
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Set the weakest RSSI value that will be permitted to pass the filter. The set value is treated as a
negative value inside EYSKBNUWB-VX.

TJ4ILR) ST BRSSINDR/MEEZEELET,

BREMEENRCREICEEBRIONET,

Request Parameters

Parameter Name

Value

Comments

max_dBm

[0-125]

Request Example
$SFS1:10 <CRLF>

Response

ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.93 Set RSSI Filter Enabled (SFE1)

Description
Enables/disables RSSI Filter.

RSSI 7 14 L2 S{EREE(BENME/BEIIE)DEREZITLVET,

Request Parameters
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Parameter Name

Value

Comments

Enabled Flag

0 -> Disable RSSI Filter
1 -> Enable RSSI Filter

Request Example
$SFE1:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.94 Get RSSI Filter Status and Value (SFG1)

Description

Get the current RSSI filter threshold value and status.
RSSI 742D T 4 )LAE - SREKREBZREFLET,

Request Parameters

None

Request Example
$SFG1<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters
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Parameter Name

Value

Comments

Enabled Flag 0 -> Disable RSSI Filter
1 -> Enable RSSI Filter
max_dBm [0-125]

Response example
$SFG1:1:10<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.95 Set Data Filter Value (SFS2)

Description
Set the pattern to search for in advertising data.
Advertising data 74 ILAD T 4 LAEZEHRELET,

Request Parameters

Parameter Name Value Comments

pattern <=62 ascii-formatted hex characters

Request Example
$SFS2:547973612D422035 <CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.96 Set Data Filter Enabled (SFE2)

Description
Enables/disables data Filter.
Advertising data 7 1 /L2 O EIMEIREEENEL/EME)ZEZELE T,

Request Parameters

Parameter Name Value Comments

Enabled Flag 0 -> Disable Data Filter
1 -> Enable Data Filter

Request Example
$SFE2:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.97 Get Data Filter Value and Status (SFG2)

Description
Get the current data filter pattern value and status.
T—R74LEDT 4 I)LAE, BERBERELET,

Request Parameters

None

Request Example
$SFG2<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Enabled Flag 0 -> Disable RSSI Filter

1 -> Enable RSSI Filter
Pattern <=62 ascii-formatted hex characters

Response example
$SFG2:1:547973612D422035<CRLF>

TAIYO YUDEN CO.,, LTD.
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8.98 Set Address Filter (SFS3)

Description

Add an address to the filter.

7ZELRAIAILBIZ7 RLRZEMLET,

A8 DETEHEAIARETYT .

Request Parameters
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Parameter Name

Value

Comments

address

<=12 ascii-formatted hex characters

Request Example
$SFS3: 020106<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None
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8.99 Set Address Filter Enabled (SFE3)

Description

Enables/disables Address filter.

7 FLRT 4 L DEEREEDLENE)ERELET.

Request Parameters
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Parameter Name

Value

Comments

Enabled Flag

0 -> Disable Address Filter
1 -> Enable Address Filter

Request Example
$SFE3:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.100 Get Address Filter List and Status (SFG3)

Description
Get the current filter list and status.
BED7RLRATAILEIDTAIIAELHZEREFREFLES,

Request Parameters

None

Request Example
$SFG3<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Enabled Flag 0 -> Disable

1 -> Enable
Address list <=12 ascii-formatted hex characters

Response example
$SFG3:1:020106<CRLF>
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8.101 Remove Address Filter Entry (SFD3)

Description
Remove the matching entry from the list.
TELRTANWED) A MMOEELE7 FLAZHIBRLET .

Request Parameters

Parameter Name Value Comments

address <=12 ascii-formatted hex characters

Request Example
$SFD3:020106<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.102  Clear Address List (SFC3)

Description

Clear filter from address list.

FELRARIZAILADY R MZMEELET,

Request Parameters

None

Request Example
$SFC3<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters

None

Response example

None

TAIYO YUDEN CO.,, LTD.
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8.103  Set Device Name Filter (SFS4)

Description
Set the pattern to use in the name filter.
TINARBZTAIWNRIZTT AL FEEERELFET .

Request Parameters
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Parameter Name Value

Comments

Name <=31 ascii characters

Request Example
$SFS4: Tysa-B 5<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.104  Set Device Name Filter Enabled (SFE4)

Description

Enables/disables device name filter.

TINARRT A ILEZBMLIENELFET,

Request Parameters
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Parameter Name

Value

Comments

Enabled Flag

0 -> Disable Name Filter

1 -> Enable Name Filter

Request Example
$SFE4:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None

TAIYO YUDEN CO.,, LTD.
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8.105 Get Device Name Filter Status and Settings (SFG4)

Description
Get the current device name filter setting and status.
RAEDTNARBITANEDT 4L EEREREBERELET,

Request Parameters

None

Request Example
$SFG4<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments

Enabled Flag 0 -> Disable Name Filter

1 -> Enable Name Filter

Name <=31 ascii characters

Response example
$SFG4:1:Tysa-B 5<CRLF>
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8.106  Set UUID Filter (SFS5)

Description

Set the UUID that will be used in the service UUID filter.
UUID 24 LRIZT 4 LRAEZRELET,

Request Parameters
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Parameter Name

Value

Comments

uuID

32 ascii-format hex characters

Request Example

$SFS5:442F15708A009A28CBE1E1D4212D53EB<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.107  Set UUID Filter Enabled (SFE5)

Description
Enables/disables UUID filter.

UUID Z 4 L2 =BME/EIELE T,

Request Parameters
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Parameter Name

Value

Comments

Enabled Flag

0 -> Disable UUID Filter
1 -> Enable UUID Filter

Request Example
$SFES5:1<CRLF>

Response
ERR10x : NG
OK : SUCCESS

Response Parameters
None

Response example
None
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8.108  Get UUID Filter Status and Settings (SFG5)

Description
Get the current UUID filter setting and status.
WMAEDUUID 74 ILADT 4 LA ELREKRETIMELET,

Request Parameters

None

Request Example
$SFG5<CRLF>

Response
ERR10x : NG

OK : SUCCESS

Response Parameters

Parameter Name Value Comments
Enabled Flag 0 -> Disable UUID Filter

1 -> Enable UUID Filter
uuID 32 characters

Response example
$SFG5:1:442F15708A009A28CBE1E1D4212D53EB<CRLF>
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199/219



6-Aug 2021 Ver.0.91

EYSKBNUWB-VX

TAIYO YUDEN CO., LTD.

9.0 Events

Events that might be generated by the system depending on the status of the system.
AR MERIED AT LORKEIZIE L TEHMAITHONET,

9.1 Boot/Application Start (BOOT)
Description

Sent after application has booted from reset. The parameter shows the status of the boot.
Jty MRICT TV 5= a BB LIBICBMLET, TNTAOREIKED/ AT A —2 LU
TOEYTY,

Parameters
Parameter Value Comments
Name
Status DFLT -> Boot success with default settings.
T FRETOREFICEMLET,
OK -> Boot success with saved user settings
A—H—FHE TOREFITEMLET,
ERRXx -> Error occurred during boot, application will use defaults,
refer to error codes for reason
EERFIC error NEE LIBICEMLET 7 TUT—2
IVETIAILEEEMNMERSNET , Error DIREIE Error code
SRLTLEZEWL
Example
$EBOOT.DFLT<CRLF>
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9.2 Advertising Start (ADVS)

Description

Advertising has started.

TENREAD VTR LERISBRLES,

Parameters
None

Example
$EADVS<CRLF>

9.3 Advertising Timeout (ADVT)

Description

Advertising has stopped after reaching the configured timeout.
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TFRENELDOUYT BALTIMDNREL, FRNZA DV INMEELERIZEMLET,

Parameters

None

Example
$EADVT<CRLF>

9.4 Scan Start (SCNS)

Description
Scanning has started.

AEv UEFIBLE-RKIBEHMLES,

Parameters
None

Example
$ESCNS<CRLF>
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9.5 Scan Timeout (SCNT)

Description

Scanning has stopped after reaching the configured timeout.
AEXYURALTIIDEEL, Xy UNMELELEBEICEMLET,

Parameters

None

Example
$ESCNT<CRLF>

9.6 Advertising Report (ADVR)

Description
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An advertising device that passed the filter was discovered during scanning. This event will only

occur once per device per scan. The number of unique devices that generate this event is limited

(currently 30 per scan).

TANAEBBLIEETNARERFT v URIZBRELBEHMLET, COAMRY MEIRFrodhFNA
ATEIZIEfTONET ., COARY FEHINITHONET/NA ZADOHIZIZBR Y BH Y FT ., (1 Scan

H1=Y 30 (&)
Parameters
Parameter Name Value Comments
Address BLE address of the advertiser
T RRNBADUTHETHO>TWSTINA
ADT FLA
RSSI Signal strength
RIEBE
PHY1 The primary PHY used by the advertiser 1Mbps, Coded
T54 <) PHY
PHY2 The secondary PHY used by the 1Mbps, 2Mbps, Coded
advertiser NA if the advertiser is not
tHhF 1) PHY using extended features
Example

$EADVR: CB19F3AA2C17:-28:1Mbps:Coded<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.7 Advertising Report with Data (ADVD)

Description

Advertising report information was received from a nearby device during scanning. Data output is
enabled.

AFx v URISESDTNAADLT RNRNZA VT LIR— MEBRERELES, T—2HIEH
[TLFET,

Parameters
Parameter Value Comments
Name
Address BLE address of the advertiser
TRNFAD VT EHEITHOTWETNAR
D7 FLR
RSSI Signal strength [-127~0]
FlSTaE
PHY1 The primary PHY used by the advertiser 1Mbps, Coded
T54 <) PHY
PHY2 The secondary PHY used by the 1Mbps, 2Mbps, Coded
advertiser NA if the advertiser is not
hoF) PHY using extended features
Data ascii-format hex
TRNZADUGT—4
Example

$EADVD:6CB1C246E415:-42:1Mbps:NA:02011A020A070BFF4C001006261AC6C1F1BE<CRLF>
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9.8 Connection Requested (CONS)

Description

Scanning has started for the purpose of connection.

BRERNRITSIN-KICBHMLES,

Parameters

None

Example
$ECONS<CRLF>

9.9 Connection Established (CONN)

Description

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

A connection was established. The parameter displays the address of the remote device.
BHEATT LEFICBHMLET, NSA—FEFERET A ADT FLABNKRTINET,

Parameters

Parameter Name

Value

Comments

BLE Address

Example
$ECONN:CB19F3AA2C17<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.10 Disconnection (DCON)
Description

The current connection was terminated. The parameter lists the reason code for the disconnection.

EHEAUIE L-BICEMLET, /8T A—2 (21, YRR Z#E A9 5 - 6H D Reason code AR R
SNFET,

Parameters
Parameter Name Value Comments
Reason Code refer to Bluetooth HCI status codes
Bluetooth HCI status codes &8
LTLfEEy
Example

$EDCON:19<CRLF>

9.11 Flash Operation Status (SAVE)
Description

A save operation has ended. The status parameter tells the result of the operation.
SAVE a7 FREMNTET LERIZRHLET, NFA—RICNEBEREXRTLET,

Parameters
Parameter Name Value Comments
Status OK -> Flash operation completed successfully
EAADNEEICTONI-RIBIMLET
ERR -> Flash operation experienced an error. The user
should retry the operation
EAANEBICHENREL-FHFICEMLET . B
EREEETLTLEEL,
Example

$ESAVE:OK<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.12 Service Discovery (SDSC)

Description

Service discovery completed on the remote peripheral. The status parameter tells the result of the
operation.

Service DIRESEINL=HIEMLET, N\SA—FIRBUEBHZEREZRTLET,

Parameters
Parameter Value Comments
Name
Status OK -> The Taiyo Yuden service and characteristics were
discovered on the device
A5EEED Service & characteristics N &R S =B @
MLEY
NG -> The remote device is not compatible. The Taiyo Yuden
service/characteristics were not found
AZEEE D Service / characteristics 1F¥#A—E L TLVA
WEFITBEILET
Example

$ESDSC:OK<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.13 Connection Mode (MODE)

Description

Generated under two conditions.
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1. Notifications on the connected peripheral's characteristic 0003 are enabled/disabled

2. The mode select 10 pin is toggled (only while notifications are enabled)

Refer to the Fictional Specification for information on the modes.
LUTDZDODEHTT Mode BITNTEET,

1. EHELE=RY 7S I)LAIMOERTE TH S Notification O characteristic 0003 AE %) / £FExh
2. E— FER 10 EV &8 Y & X B (notifications BNEZNE L TLSEFIZEY £9)

Mode ;#IR A AIZREIT 5 1E$RIE TFUNCTIONAL SPECIFICATION] 288 LT Z&0

Parameters
Parameter Name Value Comments
Mode T -> Through Mode (Default)
C -> Command Mode
Example
$EMODE:T<CRLF>

9.14 Pairing (PAIR)

Description

Pairing status.

N7V TDRTREREBMLET,

Parameters
Parameter Name Value Comments
Status OK
FAIL
Example

$EPAIR:FAIL<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.15 Bonding (BOND)

Description
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Bonding was successfully completed. The identity address of the remote device is displayed.
Bonding LT=T/\f XADT7 FLRZEMLZET,

Parameters
Parameter Name Value Comments
Mac ascii-formatted hex
12 characters
Example
$EBOND: EES87TEA3E4160<CRLF>
9.16 All Bonds Deleted (DBND)
Description
Generated when flash operation is complete.
Bonding 1EHRHEIRD FLASH I#EDETHFIZEMLE T,
Parameters
Parameter Name Value Comments
Status OK, Error
Example

$EDBND:OK<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.17 Individual Bonds Deleted (RBND)

Description

Generated when flash operation for specific address is complete.
Bonding 1EHRHEIRD FLASH I#EDSE THICEMLET .

Parameters

6-Aug 2021 Ver.0.91
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Parameter Name

Value

Comments

Status

OK, Error

Example
$ERBND:ERR<CRLF>

9.18 Display PassKey (PSKD)

Description

Generated during pairing. The passkey is required to be displayed to the user. This passkey will

need to be entered on the remote device to complete pairing.
passkey Entry [ZIAE 7} passkey ZBHLET, X7 U T E#TS5BIE. RR SNz passkey &5t

FEISERFE LTS,

Parameters

Parameter Name

Value

Comments

Passkey

6 digits

Example
$EPSKD: 010203<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.19 Confirm PassKey (PSKC)

Description
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Generated during pairing. The passkey is required to be displayed to the user. The user is required

to input confirmation that the passkey matches the passkey displayed on the remote device. See

the PSKC API function.

Numeric Comparison DFREICIAETL Passkey ZBHLFET R7 ) VT #4175 (E8.48 & PSKC

ESRLTCESLY,

Parameters

Parameter Name

Value

Comments

Passkey

6 digits

Example
$ PSKC:010203<CRLF>

9.20 Input PassKey (PSKI)

Description

Generated during pairing. The user is required to input a 6 digit passkey using the PSKI API function.

The remote device is responsible for displaying the passkey required for input.
passkey Entry [ZiAZE 73 passkey DA NBFITEHMLET ., COBHMARTINIIGES. REICEK
RSN TS passkey ZA N LTS, AAAE 8.47 F PSKIAPI function #88BL T2 &

LY,

Parameters

None

Example
$EPSKI<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.21 Out-of-band Key Exchange (OOBD)

Description

Generated during pairing. The key-pair must be provided to the remote device through an external
means of communication. The corresponding key-pair from the remote device must be input using
the OOBD API function.

OOB(out of band) R 7 1) I HNBER SNF-BFICEM L FT, 1 —H—(I BLE EHEUSN DA ETHE
L DTINA ADSEEEEICWER random value & confirm value ZA DT H2LELRHY EFT . X
RNz key-pair E AN L TLZE L, AAAEL 8.40 E OOBD API function 8B LT 2 &
LY,

Parameters
Parameter Name Value Comments
Value 32 ascii-format hex characters
Confirm Value 32 ascii-format hex characters

Example

$EOOBD:1321A54F896BBC3E84C4ABB3D9C368EF.:CF3AB24856EC32BA47E5B6C98799DADB<CR
LF>

TAIYO YUDEN CO.,, LTD.
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9.22 ADC Sample Complete (ADCR)

Description

An ADC sample has finished. For sampling modes other than single, the result data is delivered in

batches of up to 8 samples per event. Data parameters will be floating point in the case of FFT

modes, decimal (millivolts) in all other cases.

If a BLE connection is active and through-mode is enabled, this event will not be generated.

ADCH YT VTR T LIBICBMLET ST LY TILLUNDOY VT U TE— FDBE.
BRT—FEFL1ARNVKIDERKS YU TINDNY FCERIESNFTT . T—R /8T A=A FFT
E— FOGEIEEFE/NER. TOMDFZEIF/NEHSA (milivolts) [2EY FT,

BLE #%#&A\ active T Through mode BE#EIHEE. CDA NV MIERSNFER A,

Parameters
Parameter Name Value Comments
Input 1-4 User ADC the measurement was taken from
Mode 0-3 Which ADC mode was used
Offset Varies The starting index of this set of data
e.g.
0 > samples 0 -7
16 > samples 16 - 23
Samples Varies The number of samples in this set (max 8)
Data List FFT modes: floating point data
Other: millivolts

Example

1 sample taken from single sample mode on pin 1

$ EADCR:1:0:0:1:3203<CRLF>

1024 samples taken from FFT1024 mode on pin 1

$EADCR:1:2:0:8:6.629549:3.317817:0.045452:0.042615:0.032394:0.063159:0.090710:0.045070<¥r><¥n>

$EADCR:1:2:8:8:0.068384:0.050143:0.069771:0.143205:0.122605:0.091902:0.034612:0.017095<¥r><¥n>

$EADCR:1:2:16:8:0.009831:0.057993:0.112119:0.021579:0.049782:0.026013:0.085194:0.073174<¥r><¥n>

$EADCR:1:2:1008:8:0.009830:0.017094:0.034612:0.091902:0.122605:0.143206:0.069772:0.050144<¥r><¥n>

TAIYO YUDEN CO.,, LTD.
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$EADCR:1:2:1016:8:0.068383:0.045072:0.090709:0.063157:0.032394:0.042615:0.045452:3.317816<¥r><¥n>

8192 samples taken from Voice Sample PCM on pin 1
$EADCR:1:3:0:8:2027:2179:2313:2439:2566:2676:2792:2874<¥r><¥n>

$EADCR:1:3:8:8:2961:3040:3084:3141:3170:3202:3207:3208<¥r><¥n>
$EADCR:1:3:16:8:3183:3151:3106:3048:2982:2894:2797:2692<¥r><¥n>

$EADCR:1:3:8176:8:72:126:188:270:344:453:568:678<¥r><¥n>
$EADCR:1:3:8184:8:799:938:1086:1223:1363:1514:1656:1796<¥r><¥n>

TAIYO YUDEN CO.,, LTD.
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9.23 Data Transmit Complete (BTTX)

Description

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

Generated when data is sent over BLE when the device is in command mode.
Command mode TH5 & E BLE ERE T — 2 ZEZTo=-HKICEMLET,

Parameters

None

Example
$EBTTX<CRLF>

9.24 Data Received (BTRX)

Description

Generated when data is received over BLE when the device is in command mode.
Command Mode T BLE E#&RICT— 2 2EZTo=BIZ@EMLE I,

Parameters
Parameter Name Value Comments
Length 0-244
Data characters

Example

$EBTRX:6:Tysa-B<CRLF>

TAIYO YUDEN CO.,, LTD.
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9.25 Low Power Mode Enabled (PWRL)

Description

Generated when the module enters power-save mode. While this mode is active, the UART
interface will be unable to receive data. Data may still be transmitted from the module (events,
reception of BLE data).

Power-save E— KFIZCADEBHMLET, COE—FAT7H T4 THM. UART 1 2 —Tx—2X
FT—2ZRETEFELA, T—FICALTEED 2L LEEINLIARERELAHY EFT (4R
Vb BLET—2D%EE).

Parameters
NA

Example
$EPWRL<CRLF>

9.26 Low Power Mode Disabled (PWRH)

Description

Generated when the module exits power-save mode. Full UART transmission and reception will be
available.

Power-save €— FTEICEIH L EFT, UART TOBEIAREICHEY FT,

Parameters
NA

Example
$ EPWRH <CRLF>

TAIYO YUDEN CO.,, LTD.
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9.27 Deep Sleep Mode Enable (SHDN)

Description

Notifies you when you enter Deep Sleep Mode.
I / F communication is not possible.

Deep Sleep Mode [CA % &@BEILET,

IIF TOBRIEFTEFEEA,

Parameters
NA

Example
$ESHDN<CRLF>

TAIYO YUDEN CO.,, LTD.
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10.0Error Codes
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The table below lists the error codes that may be produced during use of the EYSKBNUWB-VX

application firmware.
LTDRIE.EYSKBNUWB-VX 7 T r—> 30 07 —LDc7OERAPICRKET ZHEEELH D
T 3_:' - Pw_%,:-cd_o

Code

Error

Description

ERR101

PARAM_COUNT

Incorrect number of input parameters supplied to an
API command
APl AT Y RICANENF=ANINFT A =2 DHMNE
LGNS

ERR102

PARAM_VALUE

An invalid value was supplied to an API function
BNGENNTA—F ELTANSINIIGE

ERR103

PARAM_LENGTH

The length of an input argument is invalid
INTA—=BDANGIBDRESHED

ERR104

INVALID_STATE

The device is in an invalid state for the requested
operation
TNA RFERENFAREITH L TEI KRS
- Attempting to modify a configuration setting while the
device is advertising/scanning/connected
- TINARADT ENBADUTIRF v UIERPIZE
ELEEZLESEL-EE
- Attempting to send BLE data while notifications are
not enabled or no BLE connection is established
- notification HVEEZ). E=IEBLE EHEAITHN TV
LWEfICBLE data Z%fEL &5 & L=1BA
- Attempting to scan/connect while the device is set to
peripheral mode, or advertise from central mode
- RYTIIIVDRETR I v UIERET
3. FEEVFIILODIRETT FN2 A
DU ETOBA

ERR105

UNKNOWN_COMMAND

An invalid function code was supplied
BUNGITY FEEITLEES

TAIYO YUDEN CO.,, LTD.

217/219




EYSKBNUWB-VX

6-Aug 2021 Ver.0.91

TAIYO YUDEN CO., LTD.

ERR107

INTERNAL

A software error occurred
YT RO error BEELEEES

ERR108

SECURITY_LEVEL

The device is busy performing another operation

T N4 A ¥busyiREE TRIDREZ EIT

- Attempting to set a security level (3+) that requires
MITM without setting appropriate 10 capabilities

- 10 capabilty ZHREETITMITMEZERLELT S+
2AYTa4LAN)L (3+) ZRELEDIELEGS

- Attempting to set IO capabilities to NONE while the
security level requires MITM (3+)

-MITM ZREBEETHEF2)T4LRL (3+) %
ERTEHIZ 10 capability & NONE [ZEREL LS &L
-&a

ERR109

BUSY

The device is busy performing another operation
TN ZHbusyiREE THIDRE & EIT

- SEND commands while BLE transmit buffers are full
- BLE transmit bufferh full DIKEETSENDa T > K%
ETLIEHE

- Configuring or starting ADC operations while one is
in progress

- ADC #2071 v T %#E{THICADC DHRE |/ FHtA
ZEITLEEE

- Performing a flash based operation (SAVE) while
another is in progress

- @ASADNEZEREITHIZSAVE a7 2 FEET
L=5Z&

ERR110

NOT_SUPPORTED

The API function is not available on this board.

FERAPOR— KT API#EENFATELRGES
Example includes writing to SD card when
using EYSKJN model as SPI features are
not available.
fl: EYSKIN ETILTI& SPI #EEMNERAT
FEEWND, SDA— FADEERAAZEITD
APl TV FEETLI-BA
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ERR111 INVALID_CONFIGURATION A feature was attempted to be enabled with invalid

parameters configured.
BNENSIA—FZR/ELTHEZAEMICLES
ELI-5E

(e.qg. filter configurations)
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P ﬂﬁ N E%’r‘ %IE (22T (Precautions)

W SRR O DEICEE LT, T S BE CEE X R iBs X OVERE O TR Coiflis L OWRR A L TIT o TCIEE L,

B U{EEEICEORGIE, — R0 E R AV SR, OA R, FERS, FHMER. B - |ElkE EHEN. \yarkb)] T
HShD 2 xEMESATOET, LEAWELT, AmE il mIcEELE L RIFTametko b 28 [ Ak (8 B I §Rm i)
A, FIHRIAEASE, AeAnh R e ) 2@ HE SR, B OOBER. ERES (EERES Z A1, 0L ), AdtkomoigEiEeE
Bedn (EES-cHul, ERS - IER - Mok o RER) ] 2l ~0 TR EZ TR OGEIE. LT EmCE TBMWE bR BV LE
KR
o, BECZEMECEEES RO b ois [FHAMES, e AMss, ERRS (ERSE7 7 AV) R0 ERE . Rk
#, EEAMSER L] o LT, ML TFERIARNE I BEVLET,

Pk, —M R BTHIRCEW T R EMECEEE O ZRD E R, BIRE 2 X ICl R A T AIIC e 5B AT, b i AR A
FEh X, HEIIG U TR ERHIRERIEE 2 S A BN L T 2L ABRIO LET,

B OEmMIC LA FMORFEES S Z L7 < AR OB~ O R WS 2 B A ERR T 7 1 AV A AR I A AR I T R SRR
OWEAFER L2 LI h ) BEEEZEESAICE CEHEFCHE LT, BB E2A0 R ETOTITHRIIZE N,

B SEECTE O HRE, MEoRRGEE - SR ERATS7-00 L0 THY , FofBICE LTtk LU =& 0 EREE ot
DRI D IRFAEE 7 1L EME DR AT bOTIHEH D THEA,

B SRS ORGEGEPHIZ > & £ LT, A S St S R O fREEIC IR S, St O BEE-CHRIED HRE T S AHEFICE LT, Hit
E—UOETEZAVIRETOTI TR IZE, 2720, MG EARGE, MERIHESER CREEmIC L 2820 EEh TV
Hik, FONEFEIZLIZB - THRIES G TWEE 7,

B UHEBRFORBNEIC - E = LTE, EthoE ¥R - IRETat - IREREE (Cbwd TESRTET v 20 )) b ZHAG 0
BRI ICER L E4, ERLAS BT DGR ICB L TIEE A RS E ST E FTOTI TR E N,

B
LFEICREORE oIz, BRI T E B RO EE S B I ONORE o R R A E ol & TR e b v
RTRHEEABRY WEELLEOLLWGAH Y £, RS ICEEREE TBRIWE Y CEEN,

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.
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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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