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1. Scope

This specification (“Specification”) applies to the hybrid IC “EYSPBNZUA”, a Bluetooth® 5.2 low
energy module (“Product”’) manufactured by TAIYO YUDEN Co., Ltd. (“TAIYO YUDEN?”)

2. Description

a)

b)

d)

e)

f)

9)

h)

User Code : EYSPBNZUA
Type . EYSPBN

*User Code may be changed for mass production or other cases.
Note: Please use the User Code (EYSPBNZUA) to order this product

Chip : Nordic nRF52833 (512kB Flash, 128kB RAM)

Function : Radio frequency transceiver Module. Bluetooth®5.1 conformity.
Application : 10T devices, Health & Fitness Equipment, Sensor, Toys
Structure : Hybrid IC loaded with silicon monolithic semiconductor

Containment of hazardous substance in this Product
Can meet with RoHS compliance

Outline : 63-pin Land Grid Array

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

Country of origin : Japan or Thailand

Packaging : Packaging method: Tape & reel + aluminum moisture barrier bag
Packaging unit: 1000
*It might be provided as tray at sample stage.
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i) 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 equipments. 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.
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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.
EYSPBN *kk_kkkkkk

6) Canada Regulatory Information

a)

b)

This device complies with Industry Canada’s applicable license-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) I'appareil ne doit pas direction produire de brouillage; 2) '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 EYSPBN is below the SAR
evaluation Exemption limits defined in RSS-102 issue 5.

Ce produit est certifie comme type de l'appareil portable avec Industrie Regles de
Canada. Pour maintenir l'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 I'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.) dEYSPBN est inférieure aux
limites d’exemption de I'évaluation SAR définies dans le numéro 5 de la norme
RSS-102.

- |1C: ****-EYSPBN

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

TAIYO YUDEN CO., LTD.
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7) FCC Regulatory Information

8)

a)

b)

c)

d)

f)

This device complies with part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may
cause undesired operation.

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

-Contains FCC ID:-RY-¥YEYSPBN

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

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 and have a separation distance of minimum 10 mm between the user and/or
bystander and the antenna and /or radiating element. This distance ensures that max
output power of EYSPBN is below the SAR test exclusion limits presented in KDB
447498 DO1v06.

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.

CE Regulatory Information

a)

b)

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.
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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.

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. Items 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.

TAIYO YUDEN CO., LTD.
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g. Special note

1)

2)

3)

4)

Taiyo Yuden writes firmware for and fixed SoftDevice (s140_nrf52_7.0.1_softdevice.hex) to
this product. Customer writes firmware that is match the customer applications including
SoftDevice at the customer's own responsibility.

The Electrical Characteristics defined in this Specification are of the module with above
Firmware (s140_nrf52_7.0.1_softdevice.hex). If other firmware developed by Customer is
installed, the characteristics may differ from the defined value in the Electrical
Characteristics. Bluetooth qualification and radio type approval may become invalid.
802.15.4 at 2.4GHz band is used 16ch from chl1l (2405MHz) to ch26 (2480MHz). Due to
the wide occupied bandwidth of the 802.15.4 signal, the radiated emission level exceeds
the FCC (Federal Communications Commission) regulation limit level if it transmits the
ch26 near 2483.5MHz witch starting FCC restricted band. Therefore integrators of this
module have to make the application software that should not be possible to transmit the
26¢h, and cannot be unlocked by an end-user.

EYSPBN series module is qualified as PHY only with Component category by Bluetooth
SIG. The QDID of this module is 320042. The final product needs to get qualification as
End product combining with PHY (module), SoftDevice and Profile before selling the
product. The combination of Link and Host layer is differ with SoftDevice. Please refer to
following combination and consult with your qualification body and BQC.

Applicati
2 IC? o Application |—
Profile Profile (Nordic or others)
GAP | GATT
SMP ATT 3 Host Layer (Nordic)
L2CAP SoftDevice
Link Layer Link Layer (Nordic)

(Taiyo Yuden)

TAIYO YUDEN CO., LTD.
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Absolute maximum ratings
Symbol Parameter Min. Max. Units
VDD -0.3 +3.9 Y
VDDH -0.3 +5.8 \%
VBUS -0.3 +5.8 \%
GND 0 \%
VIO, VDD=<3.6V -0.3 VDD+ 0.3 \%
VIO, VDD>3.6V -0.3 +3.9 \%
Storage temperature -40 +125 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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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 enable 2.5 3.7 55 \%
VBUS VBUS USB supply voltage 4.35 5 55 \%
VDD,POR | VDD supply voltage needed during power-on reset. | 1.75 \%
tR_VDD Supply rise time (0V to 1.7V)*1 60 ms
tR_VDDH Supply rise time (0V to 1.7V)*1 100 ms
TA Operation temperature*2 -40 25 85 Deg-C
TAEXT Extended operating temperature 85 105 | 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.

*2 ANT specification requires +/-50ppm accuracy for 32.768kHz clock. The internal 32.768kHz

crystal does not meet to +/-50ppm over the whole recommended operation temperature range.

TAIYO YUDEN CO., LTD.
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Electrical characteristics

DC Specifications

The Specification applies for Topr.= 25 degrees C, VDD and VDDH = 3.0V

Symbol | Parameter (condition) Min. Typ. Max. Units
VIH Input high voltage 0.7 x VDD VDD \
VIL Input low voltage GND 0.3 x VDD \
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 \%
RPU Pull-up resistance 11 13 16 Kohm
RPD Pull-down resistance 11 13 16 Kohm
ITX,+8dBm

TX only run current (DCDC, 3V) PRF=+8 dBm 14.8 mA
,DCDC
ITX,+8dBm | TX only run current PRF=+8 dBm 32.7 mA
IRX,1M,

RX only run current (DCDC, 3V) 1Msps BLE 4.6 mA
DCDC
IRX,1M RX only run current 1Msps BLE 9.9 mA
IRX,2M,

RX only run current (DCDC, 3V) 2Msps BLE 5.2 mA
DCDC
IRX,2M RX only run current 2Msps BLE 11.1 mA
IOFF System OFF, no RAM retention, wake on reset 0.40 uA

TAIYO YUDEN CO., LTD.
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Control name
(3/4)

Electrical characteristics

RF Specifications

Symbol Description Min. | Typ. | Max. | Units
Fop Operating frequencies 2402 2480 MHz
PLLchsp PLL channel spacing 1 MHz
DfsLE1M Frequency deviation @ BLE 1Msps +/-250 kHz
DfsLE2M Frequency deviation @ BLE 2Msps +/-500 kHz
PRF Maximum output power 8.0 dBm
PRFC RF power control range 28 dB
PRFCR RF power accuracy +/-4 dB
PRF1 1st Adjacent Channel Transmit Power 1 MHz (1 Mbps) -24.8 dBc
PRF2 2nd Adjacent Channel Transmit Power 2 MHz (1 Mbps) -54.0 dBc
PRXMAX Maximum received signal strength at < 0.1% PER 0 dBm
PSENS.T AM.BLE Receiver sensitivity 1Msps BLE Ideal transmitter 95 dBm
<=37bytes (0.1% BER)
DSENS.IT.2M BLE Receiver sensitivity 2Msps BLE Ideal transmitter 92 dBm
Packet length<=37bytes
PSENS,ITBLE LE125k | Sensitivity, 125 kbps BLE mode -103.0 dBm
PSENS,IT,BLE LES00k | Sensitivity, 500 kbps BLE mode -99 dBm

Many documents of nRF52833, such as product specification and the errata, can be found at
the link below. Please be sure to check these latest documents when using our module.

nRF52833_Product Specification
https://infocenter.nordicsemi.com/topic/ps_nrf52833/keyfeatures_html5.html?cp=4_1 0

NRF52833 Rev 1 Errata
https://infocenter.nordicsemi.com/topic/struct_nrf52/struct/nrf52833_errata.html?cp=4_1 1

S140_SoftDevice Specification
https://infocenter.nordicsemi.com/topic/struct_nrf52/struct/s140.html?cp=4 6 3

For more information
https://infocenter.nordicsemi.com/index.jsp

TAIYO YUDEN CO., LTD.
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Control name
Circuit Schematic

(1/4)

Block Diagram

AR

A

DC/DC LC

Filter(DCC)

[ |
OUT_ANT

nRF52833

OUT_MOD Filter

|| ||

X'tal 32MHz | | X'tal 32.768KHz

— VDD
— VDDH

— USB VBUS
» USB D+
—» USB D-

—» SWDCLK
—» SWDIO

=» 40 GPIO
Include
NFC, RESET,

and Analog input
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Control No.
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Control name
Circuit Schematic

Reference Circuits

19
19
50
70
79
16
16
5
10
5 O
36
3
37
E
31 :

N5 =

wy o o= = — :
LTVa.6Y O{D- Saa858838358282222 the module, connect PAD29 and
CO:.: A A O PAD30 as short as possible.
5| VDDH 2 S g
VDD E = [-o-Sy-y- = 8
(Nomal voltage mode) OUT_MOD 2 g z = g
38 30 5 5
O==P0.08 OUT_ANT
J; P0O.07 e 31 ° 30 © |29 28
0—4 P0O.06 GND 5
O— P0.05_AIN3 EYSPBN GNDP=
50 GND 2]1
O—=—PLOL GNDF=
o2Upios GNDPE If you need to measure the antenna
2 GND ;, performance and RF conduction
O5TSWDCLK —_ GND iali
I 321 Swplo 58z S b performance, please draw a tie line
Z7= < A of PAD29 and PAD30 outside a
22ssgz=g ga e gng2s module in advance.
EEAAAEL EEE REEER
" <t O vy — = el .
A RS ERLS '\;L% %*f(L Al %L%%L When measuring, please cut off the

When using the internal antenna of

signal line and attach the RF
connector cable.

i
1
3

SWD (Serial Wire Debug)
When using J-LINK Lite, it
rows of 1.27mm pitch (Ex:
J-Link Lite operates at 3.3
careful.

The SWDCLK linehas a 1

that replaces JTAG. You can debug and program with J-link Lite.

customer's main board. The socket will be "10-pin connector two

The SWDIO line has a 13kQ internal pull-up resistor.

is a high performance 2-pin debug port

is convenient to mount a socket on the

PSS-720153-05, Hirosugi instrument).
V. do not operate at 1.8 V, so please be

3kQ internal pull-down resistor.

GND

GND
OUTANT
QUTMOD

31 ° 30/ ° 29| |28

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.

TAIYO YUDEN CO., LTD.
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Control name
Circuit Schematic

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

A= = T TS e e e e el
o P FFLEEEEEEEPE
oD+ EEEEEEEEQ&EE«:‘E«,I«:I/\Iﬂ:
L 5.5V (Max.) 11| /BUS w 2 2533
re-chargeablle ] = J VDDH «® s Scssae
) 9 = g EERAR
battery etc. L GND VDD = 29
OUT MOD :I
O% PO.O8 OQUT_ANT 20
(:)'—."I PO.O7 &
0—4' P0.06 e GND (77'
Output voltage 1.8V-3.3V O—P0.05_AIN3 EYSPBN GNDI7
Configured by REGOUTO 50 GND5
Extesrnal <1 Oﬁ P1.01 GND ‘28
circuit L GND O—PL.03 GND 10
GND
Regulated supply for extrnal circuity. O%—% SWDCLK —— — GND i:
=1l SWDIO Doz Z GND
zZ< < v
grzgge's’s san aggme| O
EREAAEEE £EEE ZEEEE
i fen W$q$‘r£h on;né LﬁJ)—-J:J) o néw!;r!;!)
w e e o fea e o = |= [=+ e en fen | — 1=
USB operation
USB2.0 Full E @TET@ ET'Q}TE 5= g?g o5 ] ET:,, ,Q,(rﬁ.
2 13 SW N = IO =00 OIS O o
D13 ri LR EEEEEE PR
t = o IR o
D1 USB VBUS 15V 17|P! iy Rl L I I B
VBUS$< T VBus *, * g='we
DX 9| VRLH S £ EEE&
GNDF—>GND VDD = 29
OUT MOD :I
=21p0.0s ouT anTPY
0—7 P0O.OT7 63
0—4 P0.06 GND =
O—{P0.05 AIN3 EYSPBN
Output voltage 1.8V-3.3V
Extesmal  j—b 8 opiol
circuit > GND O—{P1.03
22
Regulated supply for extrnal circuity. Oﬁ SWDCLK .
o=—{swpio 0Lz Z
Z Z < -
ceeceecee e - = QoS ==
ErrAARER TEE nEE
cidfenfen =t |t o . y om!)mc!;n
wifei | e |eafe enfenen|—
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HD-MC-A191077 (4/4) | Circuit Schematic
3.0ther

P0.02-0.31 and P1.00-1.09 are GPIOs. By setting in the application software, it is assigned to pin as UART,
etc. Although unused pins can be made OPEN, please do not recommend to draw signal line from them.

The GPIO high reference voltage always equals the level on the VDD pin. In normal voltage mode, the
GPIO high level equals the voltage supplied to the VDD pin, and in high voltage mode it equals the level
specified in register REGOUTO.

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

In high voltage mode, the output from internal regulator can be used to supply external circuitry from the
VDD pin. The VDD output voltage is configured in register REGOUTO and the supported output voltage

range depends on the supply voltage provided to the VDDH pin. In addition, the external current draw is
defined as the sum of all the GPIO currents and the currents being drawn from VDD, and the maximum

value depends on the operating condition.

Please refer to the product specification of nRF52833 chip.

nNRF52833_Product Specification
https://infocenter.nordicsemi.com/topic/ps_nrf52833/keyfeatures_html5.html?cp=4_1 0

TAIYO YUDEN CO., LTD.
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HD-AD-A191077 (/1) Outline/Appearance
Outline ) 15.4mm 2 Omm
Tolerance: = 4mm ] Max

+/- 0.2mm /N QJ U% E]_

10.0mm
=

)

LAND PATTERN EXAMPLE Top view

14 | .60_0.7mm x 0.4mm pitc
ro POt
Fln_sl “Tos 19

. 1_4.3mm x 3mm 03 14

f sHrArHEDFOFBrBrks H
TT**TTTVWFW :

The dimension of the land pattern is the same as a foot pattern, Steread:43x30 o
. . 1.9x 1.25 1.9x1.25
Recommended metal mask for solder printing

PCB routing keep—out zone for ANTENNA

m

Omm Omm

Pad size Metal mask opening 2]
Signal pad 60— 0.7 x 0.4 mm 0.7x0.4 mm P T
Cornerpad 2-1.0x0.7 mm 1.0x 0.7 mm F 1:9%1.25 K 19125
Centerpad 1-43x3.0mm | 19x1.25mmx4

The metal mask thickness: t=0.1mm

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BA-A191077 (1/3) | Pin Layout
Pin Descriptions
Pin Pin name Pin function Description
1 GND Ground Ground
5 P0.29 AIN5 Digital I{O General. purpose I/O
- Analog input Analog input
3 P0.31 AIN7 Digital I{O General. purpose I/O
- Analog input Analog input
4 P0.05 AIN3 Digital I{O General. purpose I/O
- Analog input Analog input
5 P0.26 Digital 1/0 General purpose 1/0
6 P1.08 Digital I/O General purpose 1/O
7 P0.06 Digital I/O General purpose 1/0
8 GND Ground Ground
9 VDD Power Power supply
10 GND Ground Ground
11 VDDH Power High voltage power supply
12 VBUS Power 5 Vinput for USB 3.3 V regulator
13 D- Digital I/O USB D-
14 D+ Digital I/O USB D+
15 P0.13 Digital I/O General purpose 1/O
General purpose 1/O
16 P0.18_RESET Digital I/O Configurable as system RESET
(Factory default : RESET)
17 P0.20 Digital I/O General purpose 1/O
18 P0.21 Digital I/O General purpose 1/O
19 P0.24 Digital I/O General purpose 1/O
20 P1.00 Digital I/O General purpose 1/O
21 SWDIO Debug Serial W|re. debug I/O for debug and
programming
29 SWDCLK Debug Serial ere. debug clock input for debug and
programming
23 P1.04 Digital I/O General purpose 1/O
24 P1.06 Digital I/O General purpose 1/O
Digital I/O General purpose 1/O
25 PO.09_NFC1 NFC input NFC antenna connection
Digital I/O General purpose 1/O
26 PO.10_NFC2 NFC input NFC antenna connection
27 N.C. N.C. Reserved
28 GND Ground Ground

TAIYO YUDEN CO., LTD.
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Control No.
HD-BA-A191077

(2/3)

Control name
Pin Layout

Pin Pin name

Pin function

Description

29 | OUT_MOD

RF In/Out

RF 1/O pin. It should be connected to Pin30
OUT_ANT for normal operation.

30 | OUT_ANT

Antenna In/Out

Internal antenna. It should be connected to
Pin29 OUT_MOD for normal operation

31 GND Ground Ground
32 P0.02 AINO Digital I{O General. purpose I/O
- Analog input Analog input
33 P0.28 AIN4 Digital I{O General. purpose /O
- Analog input Analog input
34 P0.30 AING Digital I{O General. purpose I/O
- Analog input Analog input
35 P0.27 Digital I/O General purpose 1/0
36 P0.04 AIN2 Digital I{O General. purpose I/O
- Analog input Analog input
37 P0.07 Digital I/O General purpose 1/0
38 P0.08 Digital I/O General purpose 1/0
39 P1.09 Digital I/O General purpose 1/O
40 P0.11 Digital I/O General purpose 1/O
41 P0.12 Digital I/O General purpose 1/O
42 P0.14 Digital I/O General purpose 1/O
43 PO0.15 Digital I/O General purpose 1/O
44 P0.16 Digital I/O General purpose 1/O
45 P0.17 Digital /10 General purpose 1/0
46 P0.19 Digital I/O General purpose 1/0
47 PO0.22 Digital I/O General purpose 1/O
48 P0.23 Digital I/O General purpose 1/0
49 P0.25 Digital I/O General purpose 1/0
50 P1.01 Digital I/O General purpose I/0
51 P1.03 Digital I/O General purpose 1/O
52 P1.05 Digital I/O General purpose 1/O
53 P1.07 Digital I/O General purpose 1/O
54 P1.02 Digital I/O General purpose 1/O
55 P0.03 AINL Digital I{O General. purpose I/O
- Analog input Analog input

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BA-A191077 (3/3) | Pin Layout
Pin Pin name Pin function Description
56 N.C. N.C. Reserved
57 N.C. N.C. Reserved
58 N.C. N.C. Reserved
59 N.C. N.C. Reserved
60 N.C. N.C. Reserved
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

1)

(2)

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+5deq-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 footweatr, air ionizers etc. , if necessary.

7. Please make sure that there are lessen mechanical vibration and shock for this
module, 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.

22/30



19-Mar.2020 Ver.0.1

EYSPBNZUA TAIYO YUDEN CO., LTD.
Control No. Control name
HQ-BA-537 (2/2) 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.
HD-BB-A191077

(1/3)

Control name
Packaging Specification

Packaging Specification
FRaL R
(1) Packaging Material

HH S

Name

%

Outline Materials Note

fifes ME

{5

Emboss
TR A

24mm wide — 16mmPitch
24mmiE - 16mmt’ s F

Conductive PS
BN PS

Cover Tape

Hi—F—7

Reel
J— sl

¢ 330 mm

Conductive PS
EEM PS

Desiccant

A

30gx1

Humidity indicator card

REEA LT —4

Aluminum moisture barrier bag

TIRhiR R

420 % 460(mm)

(AS)PET/AL/NY/PE(AS)

Label
)L

Corrugated cardboard box(Inner)

B

339 X351 X 74(mm)

S

Corrugated cardboard box(OQuter)

369 X369 X 277(mm)

(2) Packaging Unit
HH a1 i
Max 1,000 pieces/Reel

(3) Packaging Figure

Humidity indicator card

Max 3,000 pieces/Box(Outer)

Label-2

Desiccant  TBHEEA L Ldr—5

-2
XS

Label-1

=

barrier bag

TILIfhRE

Aluminum moisture

Label-3

T =3

> Corrugated cardboard box(Inner)

(4) Label
Ll

box{lnncr)

Corrugated cardboard

Label-1
*CAMPANY NAME {4
‘PURCHASE ORDER {E¥ &5
“DESCRIPITON %
“QUANTITY #if&
*LotNo., mvhEH

Label-2
‘PURCHASE ORDER ¥ 5
*DESCRIPITON /44
*QUANTITY it
*LotNo, ®vhEH

Label-3
CAUTION LABEL
EEZ -~
*MSL Level3

TAIYO YUDEN CO., LTD.
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Control No.
HD-BB-A191077 (2/3)

Control name
Packaging Specification

Tape specification
TS R

The direction of a tape drawer

»
>

AN AV

e e A

F—75HLAm

OO00O0O0O0

i\\

\ First Pin Mark

1B ~—7
End part Module receipt part Leader part
et LD Y —Hh
s A ~

000000000000 0000000000000000000000000000000000000

N O

_ 100mmEL P 300mmEL k _
More thanl60mm More thanl00mm More than300mm
The direction of a tape drawer o
F—7BIxHLITH "
Fy )T R AR
2,000,
16.00+0.1 /o 400£01
#5070 By
[ _ N _ o .
R RREERERNREE====
| Ll = — ~
|' = i 7 ~ JI 7 \ A — — \_|_/ I“ Y
\ A -
RES \ [ ] ' [ I ] [ | ] Ei <
238 o ——f—d— Sy g g =
= =f 1 o~ wi
1 | e — /a a 7 —__
T | / \ &,
y 0.3040.05
(7.50) 92 ome'T/ ! \RG 5 21)
(10.80) 3.0040.1
Section B-B
1030451 e

- I'f "
\\\“;',.‘ IR g\
1
T
“ I'\ /’ F_l

i

Section A—A Mata

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BB-A191077 (3/3) Packaging Specification
Reel specification
U—sAtE
r (Unit:mm)
933042
\d
W-1.5/+2
Tape wide|] 8mm 12mm 16mm 24mm 32mm 44mm

W 94mm | 13.4mm | 17.4mm § 25.4mm § 33.4mm | 45.4mm

Taping performance
T—E R

Both of an embossing tape top cover tape bear this, when the power of 10N is applied in the direction of a drawer.
CLVRAT =T by T A AT =TI, GIENUFRICLONO DEMA TS G2, RIS AIHIL.

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.)

IR T =T OFIBERREE L, A 165~ 180 | Z{F 5 . 300mm/minD AL — R Thy 7 h =T —F &G s l- L&
0.1~13NEF 5.

Note

fifi#
Lack of the parts in | reel is with two or less pieces.
L= A OO RELEETELET, (TN RRYBROEIIRCTT, RELLT —THTOEY 2— /LT
DA E THESE TOREEVI BRI ET,)

MSL Level 3 Under control
MSL (XL<03 TERLTOET,

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 '

Module

I =—
43
g @2 —
o
o
£ < > > |
S !
(o] o :
£ 10mm or more = I
E .
= £ E |
S < O .
=1 !
b ! 4
v A Smm l 5mm
Main board T—— oOrmore l or more
| BLE ] !
|
|

*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.

(2/3)

Control name
Antenna application note

Other module mounting examples

5mm
or more or more

5mm or more 5mm or more

| —
GOOD

NO GOOD

No FR-4 directly
underneath the’antenna.

NO GOOD

Copper plating overlaps with
Antenna area.

NO 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 tg
93.[N3.$ -
Jlg g 2 t
‘ 1t 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)

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

Measurement data of antenna

About this Application Note

25.Apr.2018
Frequency [MHz] |@24ﬂ0 @2442 @ 2484 Matching circuit constant
|Peak gain MBI
3-plane I'X-H 2.8 0.6 0.8 1.0nH : HK10051NOS
TX-V 38 2.2 1.7 LOnH _——¢—— S.IpF © 1.2pF : EVKI0SCHIR2ZBW
2.8 0.6 -0.8 1.2pF 5.1pF : EVK105CHSR1IW
|Averagegain _______ L =
XY-plane I'X-H 1.9 7.0 1.0] . Frequency characteristic 0
TX-V 11.0 10.0 9.5 —VSWR
____________ Plus(N) |62 52 s 10 F ——Efficiency | !
YZ-plane I'X-H . -5.6 -S54 9 q a2
TX-V 20.3 26.7 26.5]
8 -3
,,,,,,,,,,,, PlusM\) |0 5653 )
ZX-plane | TXH 1.4 102 9.4| =7 4=
TX-V 5.5 4.6 5.1| 6 52
= 2
P f
oo [ PlustHM L A3 36 . 3785 62
3-plane IX-H 8.4 7.2 6.9 &
TX-V 9.2 8.3 g3 * 7
-5.8 4.7 4.7 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) it (+Z)
>N J
[ Z+Y +Y = =2 +Y
Nk N1
B EL
-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

*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 and 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.

The product must be

TAIYO YUDEN CO., LTD.
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Control No.

Control name
(/1) 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.

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.
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- @ﬂﬁ\ E%ﬁ %IE (2 DWW T (Precautions)

B B o TREACEE LTI, T D AR 10 JRE S G K OVEBE O BREE TRl £ URERE A LT T o TS E W,

B NSRS RG T, —ARNE R [AV S, OA RS, FEMA ., Sk, Fi - BEHESE (SRS, ~yornd)] ©
HEHSAHZ L2 ERSATOET, LERWE LT, AfEdgmicmamsE 2 R aieitod o [ (8 5 5ERE)H
ML, FIHHIELEE . AAnmIEAEE e &) | ASEAE SHEEE. BAOCHERE, EREREE (EESSEs 7 2 1. 0, M), Adkomoiiauss
HES (BITACEE. EBAS - MER - kA FOEME)] R Y0 ZHAE SHRE0SS ., S EEicliE TsfvESbia e B LE
1.

Fo, WMEORERCEENEISRS bR AR [Tl MR, MZERIes, Bk (ERSE 2 7 AIV) . K7 A, ek
#, BHHBESEA S]] Lo LT, RS SRS VLI BBV LET,

g~ ETHEICRE VT L RRECEIEE O ER B, B O ITERA AL 2 DRI A 2B EITIE. H AR e A
Fhl S v, HEITIE U TERERICEERERE 2 Y ABENL T e EaBEn LET,

B OEMIZ L D2 EAMORMEEHD Z L < b O ~OR WG O NS E 2R F 7 X R 22 R DR M s IR
DG AEH L7 2 L L BEBESIIEEE A LEFECH LT, B —@oEFEZ AV, RETOTITHEI S,

B UEEECEROTRIT, RS ORENEE - ISHERAT 57200080 ThH Y | O AICE L Tiths L OE =F 0 MMM EREZ o
ORI T D IRGEE 2 ITFME DT LTI Lo TIELH D EHA,

W RG ORGEEFIZ > & £ LT, A S-S S BRO REEICIR &40, S8 O MIE-PHIE OB SN AHEEFICHE LT,
E—EOBELAAVPRETOTITAL LS, 2L, BEIEARQE, SEEEHESR CEEmC L3 ROBHEESATHHE
Sk, FORNEIC LN TRIES T2 & £,

B YERFORBEAFCHE E LT, ko E e - R ot - lREEREE (Wb TESRTET v R/ ]) s AW n
WA HLE A L g, RS D AW D B B C R L IS AR S L ST W R R E T O TITEIE S,

B dmEEETE
YR RRoOMLO—MICIE, @HeBIC THAEABRUNEESE HUNKE o R R S 0Bl E SR eo L pE
BRFHEEBRY WAL LEOHARENH Y T, ITAHARE TN E TEBMWAbEL S,

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 contral system, train control
system, and ship control system, traffic signal equipment, disaster prevention equipment, medical equipment classified as Class I, 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.

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

YUDEN will warrant our products in accordance with such agreement.

TAIYO YUDEN CO.,LTD.
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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.

TAIYO YUDEN CO..LTD.



