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Wireless LAN + Bluetooth® Module
IEEE802.11ac (1x1) + Bluetooth® 4.2

WYSAGVDXG

Data Report

By purchase of any of 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.

TAIYO YUDEN CO., LTD.
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ATTENTION: This module requires device drivers that are under Japan export control. Depending
on the customer’s country and application (e.g. weapons), Taiyo Yuden may not be able to
provide these drivers to all customers. Please contact your local Taiyo Yuden sales office for
additional information.

To contact your local sales office and for additional product information, please visit
www.ty-top.com.

TAIYO YUDEN CO., LTD.
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1. Scope

This specification (“Specification”) applies to the hybrid IC “WYSAGVDXG* for use Wireless LAN
and Bluetooth® module (“Product”) manufactured by TAIYO YUDEN CO., LTD. (“TAIYO YUDEN?”")

2. Description

@

Model : WYSAGVDXG
Note: Please let us know the model (WYSAGVDXG) to order this product.
Chip: NXP 88W8887

Function: Radio frequency transceiver Module.
(IEEE802.11ac/a/b/g/n and Bluetooth®4.2 conformity)

Application: Portable audio/ video device, wireless home audio/video entertainment, handy
terminal

Structure: Hybrid IC loaded with silicon and Gallium arsenide compound monolithic
semiconductor

Containment of hazardous substance in this Product:

* This product conforms to RoHS Directive.

Outline: 56pin leadless chip carrier

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

Features:
-IEEE802.11ac/a/b/g/n and Bluetooth®4.2 standard
-Interface: SDIO3.0, PCM

-Embedded MPU for reducing loads on host processor
Security: TKIP, WEP, AES, CCMP, CMAC, WAPI, WPA/WPA2(64bit/128bit)
Country of origin : Japan or Thailand

Packing:
Packaging method: Tray
Packaging unit: 48 pieces/Tray, 480pieces/Box

Standard order quantity : 960 pcs multiples
Mount: SMD Type

Notes
a. Limitation of Warranty
i ) TAIYO YUDEN provide warranties only if the product is operated under the condition set

TAIYO YUDEN CO., LTD.
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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.

i) 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.

iii) The products listed in this specification are intended for use in general electronic equipment

b
[

(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, 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, 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.

iv) Please note that TAIYO YUDEN shall have no responsibility for any controversies or
disputes that may occur in connection with a third party’s intellectual property rights and
other related rights arising from use of our products. TAIYO YUDEN grants no license for
such rights.

Instruction for Use (CAUTION)

) Because product is not designed for radiation durability, please refrain from exposing

product to radiation in the use.

ii ) Communication between this product and other might not be established nor maintained

TAIYO YUDEN CO., LTD.
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depending upon radio environment or operating condition of this product and other
products with wireless technology.

iii) This product operates in the unlicensed ISM band at 2.4GHz/5GHz. 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.

iv) WYSAGVDXG is qualified with Component(Tested) category by Bluetooth SIG. The QDID
of this module is 118078. The final product needs to get qualification as End product before
selling the product. Please contact your Qualification body for details on Qualification.

c. Term of Support

i) 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.

ii ) 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.

iii) 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.

iv) 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. 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.

e. Items of the Specification

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

f.  Caution for Export Control

TAIYO YUDEN CO., LTD.
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This Product may be subject to governmental approvals, consents, licenses, authorizations,
declarations, filings, and registrations for export or re-export as 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.

If this Product will be exported or re-exported, it is strongly recommended that customers
check and confirm the necessary procedures to export or re-export this Product as required
by applicable laws and regulations, and if necessary, customers must obtain the necessary
and appropriate approvals or licenses from governmental authority at their own risk and
expense.

g. Japan Regulatory Information
This module is approved with the specific antenna on this module. Please ensure that
your product shall 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. The mark diameter shall be equal or greater than 3 mm.

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.

WYSAGVDXG : 001-A14609
~—1—"[R]001-A14609
&

h. Canada Regulatory Information
i ) The following statements in rectangle must be described on the user manual of the
host device of this module.

This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation,
Science and Economic Development Canada’s licence-exempt RSS(s). Operation is subject
to the following two conditions:
(1) This device may not cause interference.
(2) This device must accept any interference, including interference that may cause undesired
operation of the device.

Ce appareil contient émetteur(s) / récepteur(s) d’exemption de licence, et il est conforme
aux CNR d’Innovation, Sciences et Développement économique Canada applicables aux
appareils radio exempts de licence.

L'exploitation est autorisée aux deux conditions suivantes :

1) I'appareil ne doit pas produire de brouillage;

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

This equipment complies with IC radiation exposure limits set forth for an uncontrolled
environment and meets RSS-102 of the IC radio frequency (RF)

Exposure rules. This equipment should be installed and operated keeping the radiator at least
20cm or more away from person’s body.

Cet équipement est conforme aux limites d’exposition aux rayonnements énoncées pour un
environnement non contrblé et respecte les regles dexposition aux fréquences
radioélectriques (RF) CNR-102 de I'lC. Cet équipement doit étre installé et utilisé en gardant
une distance de 20 cm ou plus entre le dispositif rayonnant et le corps.
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i) Please notify certified ID by either one of the following method on your product.

-Contains Transmitter module IC : 4389B-WYSAGVDXG
-Contains IC : 4389B-WYSAGVDXG

iii) This product is certified under the conditions of using channels 1(2412MHz) to
11(2462MHz). Please set the region as CANADA or other which uses channels from
1to 11. If channels 12(2467MHz) or 13(2472MHz) are used, it may violate the radio
regulations.

Ce produit est certifié pour une utilisation sur les canaux 1 (2412MHz) a 11
(2462MHz). Veuillez choisir la région CANADA ou toute autre région utilisant
uniquement ces canaux. L'utilisation sur les canaux 12 (2467MHz) ou 13 (2472MHz)
peut constituer une violation des réglements sur les radiocommunications.

iv) The device for operation in the bands 5150-5250 MHz and 5250-5350MHz are only
for indoor use to reduce the potential for harmful interference to co-channel mobile
satellite systems.

Ce produit dont la fréquence de fonctionnement se situe entre 5150-5250MHz et
5250-5350MHz est concue uniquement pour une utilisation en intérieur afin de
réduire les risques d'interférences nuisibles avec les systéemes mobiles par satellite
a deux cannaux.

v ) The device driver/firmware for this product is downloaded from a limited access web
site provided by the device manufacturer and is implemented specifically for this
product. The ID/password required to access the web site can be obtained after the
conclusion of a contract with the device manufacturer.

Le pilote / micrologiciel du dispositif pour ce produit est téléchargé a partir d'un site
internet a acces limité fourni par le fabricant de I'appareil et est mis en oeuvre
spécifiguement pour ce produit. L'identifiant / mot de passe requis pour accéder au
site internet peut étre obtenu aprés la conclusion d'un contrat avec le fabricant du
périphérique.

vi) Please inform your users that high-power radars are allocated as primary users (i.e.

priority users) of the bands 5250-5350 MHz and 5650-5850 MHz and that these
radars could cause interference and/or damage to LE-LAN devices.

Veuillez informer vos utilisateurs que les radars a haute puissance sont désignés
comme utilisateurs principaux (c-a-d des utilisateurs prioritaires) des fréquences
5250-5350 MHz et 5650-5850 MHz et que ces radars pourraient provoquer des
interférences et / ou endommager les appareils.

TAIYO YUDEN CO., LTD.
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vii) This product shall not be capable of transmitting in the band 5600-5650MHz.
Ce produit ne doit pas étre capable de transmettre entre les fréquences
5600-5650MHz.

i. FCC Regulatory Information
FCC Regulatory Information
i) 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.

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

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment and meets the FCC radio frequency (RF) Exposure Guidelines. This equipment
should be installed and operated keeping the radiator at least 20cm or more away from
person’s body.

ii ) Please notify certified ID by either one of the following method.
-Contains Transmitter Module FCC ID: RYYWYSAGVDXG
-Contains FCC ID: RYYWYSAGVDXG

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

iv) This module can set the output power by the application software which is developed
by module installer. Any end user cannot change the output power.

v ) This product is certified under the condition of using 1(2412MHz) to
11(2462MHz)channels. Region is set to US as default and 1 to 11 channels are
used. Please set the region as default (US) and do not change. If 12(2467MHz) or
13(2472MHz) channels are used, it may violate the radio regulations.

vi) Data transmission is inevitably initiated by software of host devices with the
exception that several special packets are transmitted through the MAC. However,
data transmission is terminated by end of packets in any cases. Therefore, it is RF
transmitted only while packets are being transmitted. This modular transmitter
automatically discontinues transmission in case of either absence of information to
transmit or operational failure because RF parts will not be ON in neither cases.

TAIYO YUDEN CO., LTD.
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vii) The device driver/firmware for this product is downloaded from a limited access
web site provided by the device manufacturer and is implemented specifically for
this product. The ID/password required to access the web site can be obtained
after the conclusion of a contract with the device manufacturer.

j-  CE Regulatory Information

i ) 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. Additionally, if your end
product is subject to the restrictions of RE Directive, Article 10.10, it is required to
display the required information in addition to the certification processes.

Referenced regulations

*Directive 2014/53/EU

*COMMISSION IMPLEMENTING REGULATION (EU) 2017/1354 of 20 July 2017
specifying how to present the information provided for in Article 10(10) of Directive
2014/53/EU of the European Parliament and of the Council

Restrictions to this product (as of June, 2018):
*Radio LAN operating in 5.15 - 5.35 GHz: restricted to indoor use only

Above regulations are referenced as of the issue date of this document. Since the
aforementioned regulations have possibilities to be modified and added in the
future, please make sure that you should always confirm the latest regulations.

ii ) 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.

k. France Regulatory Information

When using this radio module within 20cm from human body, it can be required to
proceed additional testing or evaluation for Specific Absorption Rate (SAR). When
performing the additional SAR test or evaluation, please indicate the SAR value on

your user instructions in a legible, intelligible and visible manner if your final device is
being put into service and intended to be used in France.

TAIYO YUDEN CO., LTD.
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Referenced regulations(France)

-Order of amending the Order of 8 October 2003 on consumer information regarding
radio terminal equipment issued pursuant to Article R20-10 of the Postal and
Telecommunications Code, the Order of 8 October 2003 setting out the technical
specifications applicable to radio terminal equipment and the Order of 12 October 2010
on displaying the specific absorption rate of radio terminal equipment

-Order of 8 October 2003 on consumer information regarding radio terminal equipment

issued pursuant to Article R20-10 of the Postal and Telecommunications Code

-Order of 8 October 2003 setting out the technical specifications applicable to radio

terminal equipment

-Order of 12 October 2010 on displaying the specific absorption rate of radio terminal

equipment

Above regulations are referenced as of the issue date of this document. Since the
aforementioned regulations have possibilities to be modified and added in the future,
please make sure that you should always confirm the latest regulations.

Operating in 12ch(2467MHz) and 13ch(2472MHz) in Japan

i ) In case operating in 12ch and 13ch in JAPAN, region code for JAPAN need to be set.

i) In case host device of this product operates in 12ch and 13ch, do not describe
items instructed to describe in FCC and IC regulatory information in this specification
on the host device or user manual. The product operates in 12ch and 13ch can be
used only in Japan.

iii) This product is certified under the condition of operating in 1ch(2412MHz) to
11ch(2462MHz) for FCC and IC regulatory, so please control this product and its
operation appropriately. If this product operates in 12ch or 13ch in target country of
FCC and IC, it may violate the regulations. Please note that TAIYO YUDEN shall not
be liable in such case .

iv) RF specification for 12ch and 13ch is applied for Electrical specification(RF) in this
specification.

TAIYO YUDEN CO., LTD.
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m. This product is certified with the following functions in each region.

Frequency Band

Region W52 W53 W56 w58
(5180 — 5240 MHz) | (5260 — 5320 MHz) | (5500 — 5700 MHz) | (5745 — 5825 MHz)
Japan AP & STAmode | AP & STAmode | AP & STA mode N/A

U.S.A./ Canada

AP & STA mode

STA mode

STA mode

AP & STA mode

EU

(Conducted Test Report)

STA mode

STA mode

STA mode

N/A

[ AP: Access Point,

STA: Station ]

TAIYO YUDEN CO., LTD.
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Absolute maximum ratings
Rating .
Iltem Symbol - Unit Remark
Min. Typ. Max.
Supply voltage 1 VBAT - 3.3 4.5 \%
Supply voltage 2 VDD33 - 3.3 4.0 \%
Supply voltage 3 VIO - 1.8 2.2 \%
- 25 3.0 \Y,
- 3.3 4.0 vV
Supply voltage 4 VIO_SD - 1.8 2.2 \%
- 3.3 4.0 vV
Supply voltage 5 VIO_RF - 3.3 4.0 \%
Recommendation operating range
Rating .
ltem Symbol - Unit Remark
Min. Typ. Max.
Supply voltage 1 VBAT 2.7 3.3 4.5 \%
Supply voltage 2 VDD33 3.0 3.3 3.6 \%
Supply voltage 3 VIO 1.62 1.8 1.98 \%
2.25 2.5 2.75 V
3.0 3.3 3.6 Y,
Supply voltage 4 VIO_SD 1.62 1.8 1.98 Y,
3.0 3.3 3.6 Y,
Supply voltage 5 VIO_RF 3.0 3.3 3.6 \%
Operation temperature Degrees
Taopr -30 25 85
range C
Degrees
Storage temperature range Tstg -40 85 c

TAIYO YUDEN CO., LTD.
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Power consumption

The Specification applies for Topr.= 25 degrees C, Supply voltage=Typical voltage

No. Parameter Condition Syrlnbo Min. Typ. Max. | Unit Remark
Power Tx: 12dBm _ o
L consumptionl 11b, 11Mbps pcl 488 mW Duty=46.8%
Power Rx
2 consumption2 11b, 11Mbps pc2 201 mwW
Power Tx: 12dBm
= 0,
3 consumption3 11g, 54Mbps Pc3 297 mW |Duty=25.4%
Power Rx
4 consumption4 11g, 54Mbps pca 211 mw
Power Tx: 10dBm, 40MHz BW 5 50
5 |consumptions 11n, MCS7, 2.4GHz PcS 211 mW |Duty=2.2%
Power Rx, 40MHz BW
6 consumption6 11n, MCS7, 2.4GHz Pcé 251 mw
Power Tx: 12dBm _ o
! consumption7 11a, 54Mbps Pco 363 mW Duty=25.4%
Power Rx
8 consumption8 11a, 54Mbps Pcl0 244 mw
Power Tx: 10dBm , 40MHz BW o 10
9 consumption9 11n, MCS7, 5GHz pcll 244 mW |Duty=2.4%
Power Rx, 40MHz BW
10 Jconsumption10  |11n, MCS7, 5GHz Pcl2 286 mw
Power Tx: 8dBm, 80MHz BW 1 10
1 consumption1l 1llac, MCS9, 5GHz pcl3 s21 mW |Duty=1.4%
Power Rx, 80MHz BW
12 consumption12 1l1ac, MCS9, 5GHz Pcl4 358 mw
Power Power save mode
13 consumption13 (DTIM=1,Beacon_interval Pc15 235 mw
P =100ms), BT Sleep mode
Power _
14 . WLAN=Deep Sleep / BT Sleep Pcl16 16.5 mw
consumption14

*The power consumption might fluctuate with the condition of radio communication, host performance and test

circuit.
*The Typ. is a reference value. The value may change depending on the evaluation.

DC Specifications
Digital Pad Ratings (SDIO, PCM, GPIO) (VIO=1.8/ 3.3V)

No. Parameter Condition Symbol Min. Typ. Max. Unit| Remark
1 (Input High Voltage VIH 0.7xVIO VIO+0.4 \%
2 |Input Low Voltage VIL -0.4 0.3xVIO \%
3 |Output High Voltage VOH VIO-0.4 - \%
4 |Output Low Voltage VOL - 0.4 \%

TAIYO YUDEN CO., LTD.
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AC Specifications

Power-on timing / External sleep clock [ Voltage level for SLP_CLK should be 1.8V ]

Parameter Condition | Symbol | Min | Typ Max Unit Remark
1 |Valid Power/ Clock to PDn de-asserted Tpor 300 ms
Input SLP_CLK frequency
2 " . Tf - 132.768 - KHz
+ 250ppm (Initial, aging, temperature)

3 |Input SLP_CLK high voltage V=18V ViH 0.7*V - V+0.4 Vv

4 |Input SLP_CLK low voltage Vi -0.4 0.3*vV \Y

5 |Input SLP_CLK phase noise requirement PN - -125 - dBc/Hz | @100KHz
6 |Input SLP_CLK slew rate limit (10-90%) SR - - 100 ns

7 |Input SLP_CLK duty cycle tolerance DC 20 - 80 %

8 | PDN down to Power off Toff 0 ms

<Power-on sequence>

PDn must remain asserted for minimum of Tpor after VBAT/VDD33/VIO/VIO_RF/VIO_SD and SLP_CLK are
stable.

SLP_CLK ‘ ‘ SLP_CLK
(32.768KHZ)| ||||||||||| (32.768KH2)| | | |||||||

VBAT _/
VDD33 _/

vio/
VIO_RFVIO_SD

PDn

VBAT

VDD33

Tpor

VIO/
VIO_RF/VIO_SD

Tf

———

Power up sequence.

External power down(PDn)

Toff

PDn

Power down sequence.

rCr

Parameter

Condition | Symbol

Min

Typ

Max

Unit

Remark

1

PDn pulse width

Tppw

300

ms

1. PDn should be asserted while VBAT/VDD33/VIO/VIO_RF/VIO_SD are stable.

Tppw

PDn

TAIYO YUDEN CO., LTD.
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SDIO Interface Specifications
The Specification applies for Topr.= 25 degrees C , Supply voltage=Typical voltage.

Parameter Symbol | Condition | Min | Typ | Max | Unit | Remark
Normal 0 - 25 VIO_SD
1 |Input SDIO_CLK Frequency Tf - MHz
High Speed 0 - 50 =3.3v
, , Normal 10 - -
2 |Input SDIO_CLK High Time Tch - ns
High Speed 7 - -
, Normal 10 - -
3 |Input SDIO_CLK Low Time Tcl - ns
High Speed 7 - -
i Normal 5 - -
4 |Input SDIO_CMD, DATA[3:0] Setup time Tsu - ns
High Speed 6 - -
. Normal 5 - -
5 |Input SDIO_CMD, DATA[3:0] Hold time Thd - ns
High Speed 2 - -
Normal - - 14 ns
6 |Output SDIO_CMD, DATA[3:0] Delay time Tod CL<40pF
High-Speed - - 14 ns
(1card)
7 |Output SDIO_CMD, DATA[3:0] Hold time Toh High Speed | 2.5 - - ns
Normal Mode
T
» Tch - Tcl -
SD_CLK
Tsu | Thd
HOST> WiFi
SD_CMD
SD_DATA3:0] W ;”j

WiFi > HOST Tod
- “«—>
SD CMD ~
SD_DATA[3:0] W *

High Speed Mode

Toh .. Td ]
SD.CLK  __/ i —\_
HOST> WiFi Tsu Ei
so_oaTaGel LTI L
WiFi > HOST | Toh

Tod
w0 55585 777727700K 7

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AE-A171010 (4/6) | Electrical characteristics

SDIO Interface Specifications
The Specification applies for Topr.= 25 degrees C , Supply voltage=Typical voltage.

Parameter Symbol Condition Min | Typ Max | Unit | Remark
SDR12/25/50 | 25 - 100 VIO_SD
1 |Clock Frequency fpp MHz
SDR104 0 - 150 =1.8V
i , SDR12/25/50 3 - -
2 |Input setup time Tis ns
SDR104 14 - -
i _ SDR12/25/50 | 0.8 - -
3 |Input hold time Tih ns
SDR104 0.8 - -
i SDR12/25/50 | 10 - 40
4 |Clock time Tclk ns
SDR104 4.8 - -
Rise time,fall time SDR12/25/50 - - 10.2*Tclk
5 |Tcr,Tefs <2ns(max)atl00MHz Ter, Tcf ns
SDR104 - - 0.2*Tclk
Ccard=10pF
Output delay time
6 | P y Todly |SDR12/25/50 | - | - | 75 | ns
CI=30pF
Output hold time
7 Toh |SDR12/25/50 | 1.5 - - ns
Cl=15pF
8 |Card output phase Top |SDR104 0 - 10 ns
9 | Output timing of variable data window Todw |SDR104 2.88 - - ns

SDIO Protocol Timing Diagram-SDR12,SDR25,SDR50

4——— Tck —_—
-« fop »

—» | 4 Tor —» 4 Tef

4— Tis —p4— Th —»

< Todly

Y
A
-
>

Output

SDIO Protocol Timing Daigram-SDR104

Telk _—

< fop >

——» | 4 Tor —» 4 Tof

4— Tis —p4— Tih —p

Top > Todw —————————»

Output : i Z

TAIYO YUDEN CO., LTD.
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Control No.
HD-AE-A171010

Control name

(5/6) | Electrical characteristics

AC Specifications

PCM Interface
The Specification applies for Topr.= 25 degrees C, Supply voltage=Typical voltage.

No. Parameter Condition | Symbol | Min Typ Max | Unit | Remark
1 |PCM_CLK Frequency Thclk - 2/2.048 - MHz
Delay time from PCM_CLK High to valid
2 Tdo - - 15 ns
PCM_OUT
Setup time for PCM_IN valid to .
4 Tdisu 20 - - ns
PCM_CLK Low
Hold time for PCM_CLK Low to PCM_IN )
5 ) Tdiho 15 - - ns
valid
Delay time from PCM_CLK High to
6 ) Thbf - - 15 ns
PCM_SYNC High
Master Mode
| |
| |
I Thelk -
" Tl
| | | |
PCM_CLK ! \ ! /
! | | + |
| ! | | |
LL | | |
PCM_DOUT | ! : : :
: : | | : """
| + 1 1 1
| | | | |
! ! Tdisu | Tdiho _| !
| | : : |
PCM_DIN : - | | ; o
| ~d I I :
| | | | |
| | | | |
| | | | |
' Tbf ! : : '
e !
PCM_SYNG | V i i |
: | : : :
I ' I

TAIYO YUDEN CO., LTD.
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Control No.
HD-AE-A171010

Control name
Electrical characteristics

(6/6)

2.4GHz Band RF Specifications
The Specification applies for Topr.= 25 degrees C, Supply voltage=Typical voltage

No. Parameter Condition Symbol Min Typ Max Unit Remark
11Mbps, 11b Po2-1 10 12 14
54Mbps, 11g Po2-2 10 12 14
MCS7, 20MHz BW,
1 | TX Power Po2-3 10 12 14 dBm
11n
MCS7, 40MHz BW,
Po2-4 8 10 12
11n
11Mbps, 11b SEN2-1 -87 -76
54Mbps, 11g SEN2-2 -73 -65
L MCS7, 20MHz BW,
2 | Rx sensitivity SEN2-3 -69 -64 dBm
11n
MCS7, 40MHz BW,
SEN2-4 -66 -61
11n
5GHz Band RF Specifications
The Specification applies for Topr.= 25 degrees C, Supply voltage=Typical voltage
No. Parameter Condition Symbol Min Typ Max Unit Remark
54Mbps, 11a Po5-1 10 12 14
MCS7, 20MHz BW, 11n Po5-2 10 12 14
1 | TX Power dBm
MCS7, 40MHz BW, 11n Po05-3 8 10 12
MCS9, 80MHz BW, 1lac | Po5-4 6 8 10
54Mbps, OFDM SEN5-1 -71 -65
o MCS7,20MHzBW,0OFDM | SEN5-2 -68 -64
2 | Rx sensitivity dBm
MCS7,40MHzBW,OFDM | SEN5-3 -65 -61
MCS9,80MHzBW,OFDM | SEN5-4 -57 -51
RF Specifications (Bluetooth®)
The Specification applies for Topr.= 25 degrees C, Supply voltage =Typical voltage.
No. | Parameter Condition Sym Min Typ Max Unit Remark
1 | Tx Power Basic Pob-2 -6 0 2 dBm Class2
2 | Sensitivity Basic SENB -86 -70 dBm

TAIYO YUDEN CO., LTD.
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Control No.
HD-MC-A171010

Control name
(1/2) | Circuit Schematic

Block Diagram

Dual Band Antenna

2.4GHz

Tx

BT
SW

Rx

________

Diplexer

5GHz

88W8887

VBAT

A

VDD33

A

VIO

VIO_SD

A

VIO_RF

A

SDIO

A

»

PCM

PDn

Sleep clock

A

Crystal

GND

In order to use the module mounted antenna,

ANT1 and ANT2 need to be connected.

When designing PCB board for the end product,
please connect Pad42-Pad43 at the shortest

length.

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-MC-A171010 (2/2) | Circuit Schematic

Example of peripheral circuit schematics

Power __T__ 3.3V LDO __.L_.ﬁ 15_VBAT 42_ANT1
10uE]_ 10pE
43 ANT2
zj; ,j; 7]; 7]; 12_VDD18
.__T___T__ 13_VDD33
10uk 10pE
;j; ;; 20 1.1V_INT
Tl el |
10uFl  10pE

’;L ’;L 35_GPIO1

10ukE

VIO r 32_VIO 4 GPIO2
10uE 3 _GPIO3

’j; 10_GPI0O13

VIO_SD r 31 VIO_SD 22,23,24,
10uE 26,28,29

VIO ,j; SDIO

100 kQ 5,6,7,8

PDN 9_PDN UART

I L TTTT 2T

16,17,18,19
32.768kH 4 SLP_CLK 17,18,
z 34 S C POM

WY SAGVDXG

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AD-A171010 (1/4) | Outline/Appearance
OUTLINE

Unit: mm, Tolerances unless otherwise specified: £0.2mm

24.0
I )
[
5
j_: L}
,;;;
Eﬁ B Al |

217201981718 153141312N1M 109876 54321

DDDDDDDDDDDDDDDDDDDDD
Oy

LN
L]

52 &)
| Dummy Pad

) o~
54 55 56

5 / Non-through hole
Lo0oooogoddggoogoionh

/ 30 31323334353637383940414243444546474849 50

Non-through hole (TOP VIEW)

it

5000000000

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AD-A171010 (2/4) | Outline/Appearance

Module Pad Dimension

(TOP VIEW) s
2410
O.ZQT 3.30 __ 2.80 _1.50_ 2.80 _1.50I_ 2.80
Eﬁ*—DDDDDDDDDDDD[DdDDD]DD E
Te) ] ' ™
] - | 3
l‘;__ - Ifl - - - - - - - I_ - - - - - - - - - — f
50 . o
[ E | =
45._[0n000000000000L000000 X
GIZQFIE&J 40 |
17.30 |

46_Singnal Pad : 0.50 x 0.90
4 Corner Pad : 0.80x0.90
6_Center Pad : [12.80

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AD-A171010 (3/4) | Outline/Appearance

Recommended Land Pattern Dimension
Pad sizes on the motherboard should be the same size as the module pad sizes.

Recommended Metal Mask (Solder Mask) Conditions
Mask size see below. Thickness of the Metal Mask should be in the range of 0.1 mm

Unit: mm
(TOP VIEW)
74lp
a_zd;r 3.5250 _2.350.1.950.2.350_1.950_2.350
t |
ESf[]DDD]DD]DDDDDDmDDDDDD >
il < | =
2l D | 2
= | ol
g__lfl'_'_______'?_ ______________ __{:'
S = | 2
— [ |
= |
ol g | i
ks Li0ooiigooooogyoooomt] <
0.20]|. |
1.550 14.40 |
17.30 |

46_Singnal Pad Metal Mask Opening : 0.50 x 0.90
4 Corner Pad Metal Mask Opening : 0.80 x 0.90
6_Center Pad Metal Mask Opening : [12.35

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-AD-A171010 (4/4) | Outline/Appearance

Marking Information

1)

\\

2 | —| MODEL: WYSAGVDXG
~1C: 4389B-WYSAGVDXG

- FCC ID: RYYWYSAGVDXG

3)

5)

10.4\

RI001-A14609 —

CNOY/ W52(IW520) & 535
Y EDBIEZRZERNFEARE. | ——— [0
WH3IEXERFERIREE.

TAIYO YUDEN CO., LTD. XXXX v
7
_ 11.9 _
A
o
- )
Y/ v
1) MODEL : WYSAGVDXG
2) Industry Canada ID : 4389B-WYSAGVDXG
3) FCCID : RYYWYSAGVDXG
4) Japan logo mark : Specified logo mark
5) Japan ID : 001-A14609
6) Product Lot number : Four digits (Refer to [lnstruction for lot number])
7) Manufacture : TAIYO YUDEN CO., LTD.

TAIYO YUDEN CO., LTD.
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Control No.

Control name

HD-BA-A171010 (1/3) | Pin Layout
Pin Descriptions
Terminal Terminal Pwr o . Internal
1/0 . Description Function
No. Name Domain PU
1 GND - GND | Ground PWR -
2 VIO_RF | VIO_RF | 3.3V Analog I/0O RF Power Supply PWR
3 GPIO3, CON[1] | VIO_RF | Configuration Mode: CON[1], See Table-1 CTRL Enable
4 GPIO2, CON[0] I VIO_RF | Configuration Mode: CON[0], See Table-1 CTRL Enable
5 UART_RTS 0] VIO UART_RTSN Please put out the test terminal. UART Enable
6 UART_CTS | VIO UART_CTSN Please put out the test terminal. UART Enable
7 UART_SIN | VIO UART_SIN Please put out the test terminal. UART Enable
8 UART_SOUT (0] VIO UART_SOUT Please put out the test terminal. UART Enable
Power Down (no internal pull-up on this pin)
9 PDN | VIO . CTRL None
(O: Full Power Down, 1: Normal Operation)
GPIO13/BT_WAKEUP_
10 (0] VIO Bluetooth wakeup host (Output). CTRL
BT_HOST
11 GND - GND | Ground PWR -
12 vDD18 O | vDD18 | 1.8V buck voltage output PWR
13 VDD33 | VDD33 | 3.3V Analog Power Supply PWR -
14 GND - GND | Ground PWR -
15 VBAT | VBAT | 1.1v buck/1.8v buck/3.3v LDO VBAT input PWR -
16 PCM_DIN/PCM_A | VIO PCM Data Input Signal PCM Enable
PCM Clock Signal.
17 PCM_CLK I/0 VIO ) . PCM Enable
- (Output if PCM master. Input if PCM slave.)
PCM Sync Pulse Signal.
18 PCM_SYNC 1/0 VIO . ) SDIO Enable
(Output if PCM master. Input if PCM slave.)
19 PCM_DOUT/PCM_B (0] VIO PCM Data Output Signal PCM Enable
20 1.1V_INT O | vDD11 | 1.1V buck voltage output PWR -
21 GND - GND | Ground PWR -
22 SD_D2 /O | VIO_SD | SDIO Data line Bit[2] SDIO Enable
23 SD_D3 I/O | VIO_SD | SDIO Data line Bit[3] SDIO Enable
24 SD_CMD I/0 | VIO_SD | SDIO Command/Response SDIO Enable
25 GND - GND | Ground PWR -
26 SD_CLK | VIO_SD | SDIO Clock Input SDIO Enable
27 GND - GND | Ground PWR -
28 SD_DO I/O | VIO_SD | SDIO Data line Bit[0] SDIO Enable
29 SD_D1 I/O | VIO_SD | SDIO Data line Bit[1] SDIO Enable
30 GND - GND | Ground PWR -
31 VIO_SD I | VIO_SD | 1.8/3.3V Digital SDIO Power Supply. PWR -
1.8/2.5/3.3V -
32 VIO | VIO . PWR
Digital Power Supply

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BA-A171010 (2/3) | Pin Layout
Terminal Terminal Pwr o . Internal
I/1O . Description Function
No. Name Domain PU
33 GND - GND Ground PWR -
Sleep Clock Input
SLP_CLK is used for reference
34 SLP_CLK vDD18 clock detection and sleep mode. CLOCK -
Please input SLP_CLK even
when sleep mode is not used.
35 GPIO1/WL_HOST_WAKE (@] VIO WLAN wakeup HOST (Output) CTRL
Reserved. Do not connect this
36 RES - - . . . -
pin. Leave this pin floating.
37 TMS I VIO JTAG Controller Select JTAG Enable
38 TDI I VIO JTAG Test Data Input JTAG Enable
39 TDO (0] VIO JTAG Test Data Output JTAG Enable
40 TCK I VIO JTAG Test Clock Input JTAG Enable
41 GND - GND Ground PWR -
RF 1/0O, should be connected
42 ANT1 /0 - . RF 1/0
to Pin 43
Internal antenna, should be
43 ANT2 110 - . Antenna
connected to Pin 42
44 GND - GND Ground PWR -
45 GND - GND Ground PWR -
Reserved. Do not connect this
46 RES - - ) o ]
pin. Leave this pin floating.
Reserved. Do not connect this
47 RES - - ) o ]
pin. Leave this pin floating.
Reserved. Do not connect this
48 RES - - ) o )
pin. Leave this pin floating.
Reserved. Do not connect this
49 RES - - ) . .
pin. Leave this pin floating.
50 GND - GND Ground PWR )
51 GND - GND Ground PWR B
52 GND - GND Ground PWR B
53 GND - GND Ground PWR B
54 GND - GND Ground PWR -
55 GND - GND Ground PWR B
56 GND - GND Ground PWR -

TAIYO YUDEN CO., LTD.
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Control No.

HD-BA-A171010

(3/3)

Control name
Pin Layout

Table-1 HOST Interface / FW down load select

CON[1] CONIJO0] WLAN ‘ BT/BLE
0 0 00,01
0 1 reserved
1 0 SDIO UART
1 1 SDIO SDIO

Note) The 88W8887 firmware and driver does not support UART as a Bluetooth host interface. However,
please add UART test points to your design because the UART terminal may be needed during

Bluetooth qualification testing.

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) Environment conditions for use and storage
1. Store the components in an environment of < 40deq-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).

(2) 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 modu
le, 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. 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.

Control name

HD-BB-A171010 (1/2) | Packaging Specification
(1) Packaging Material
i E 7 14
Marme Dutline Materials Mote
it 5 = #HE E=E
Tray FNEX135 9762 mm)  [Conductive PPE 48 piecestray
B L BEMFPE 48 1@/ L
Antistatic  band Smm wide Antistatic PP _
eI e BmmiE wEMIE PP
Desiccant _ Desi—Pak _
BRI E T
Humidity indicator cand _ _
ME AT — 8
Aluminum maisture barrier bag 2E0 X 4E0[mm) (ASIPET/ALAMY /PE(AS) _
FIL TS
Buffer corrugated paper _ Corrugated fikberboard. _
EEY A — A — b
Lakel _ _ _
=i
Corrugated cardboard boxs 345 3 205 * 95 mm) Corrugated fiberboarnd. _
1B 5 B =l
(2) Packaging Unit
HaHE
48 piecesftray X 10 tray = 480 pieces
458 @ Lo A ®o10 Fed = 480 {E
(3) Packaging Figure
e ERE
3226
9’5150 i
4-02.2~ 221008 VACUUM AREA o0 4-R2.5
mlj 3 il
Tl\ral/y/r L '"'G'_i ""’OLL ":’Jﬂ ""D'_‘LJ '{'31"‘ :;HI.J "Li‘i él
5.50 - ] =1 ] Cocb = | - o e, [ S
L) ! | 3 & L ] | J—’ ".5& ) ‘l_l 1 | Ll {1 | L )
s laalualpmimedualaaleal
4 AT [ [P R ) )
G S S A, R Sk T L L P Pl e ] I
:g'é 1 L | = =T | Sl B I e ,_\,=§ 1l =
§ Ekr M st o) o LT N e et i 3
) (-} ) (m-) I (HN) | L) (.} ) (N-) | | UL ‘I (m-) (|
=z izslzalsa o ixalaalys
F EePes) B B B B
q I s s L e e e r:ﬂP] .
= AL‘ T | b EEE ¢ A >
\ N
7x38=266.0
,../G P 8-R10
o —n 7 —— iz
=R hE ! 2553 | Ls-gis
e

TAIYO YUDEN CO., LTD.
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Control No. Control name
HD-BB-A171010 (2/2) | Packaging Specification
Direction

YR A TE]

Ihher Box
Humidity indicator card .-'IE kL "f'Etli_l_‘j:TrET“ :Em;ﬁ:‘o
BEAVT-3 j Mote: Pile up a tray in the same direction.
Deziccant

A Lrminum moisture barrier bag
7z ERiEE

Caution Label

EES

Anitiztatic band

T eap LEREER )

Buffer comuzated paper

PR Rl

(4) Label
SN

The entry item to a label

SRNIADIHRNE
COMPANY NAME x4
DESCRIPTION e
QUANTITY MmARE
LotNo. awk
NOTE ==

COUNTRY OF ORIGIN FREE

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

(1/4) | Antenna Application Note

1. 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 \/

5 -

15mm or more {

.

30mm or more *3

—— ¥ .
Main board
10mm 10mm
—
= or more; ar more
WYSAGVDXG =

*1 Please do not place any metal components in blue shaded space,(*1) 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 roufing 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

2. Other module mounting examples

10mm
10mm e NO GOOD

or more No FR-4 directly
underneath the

NO GOOD

Copper plating overlaps with
Antenna area.

10mm or more 10mm or more

o

NO GOOD
GoOoD GOOD

No-copper plating area is completely
surrounded by GND.

TAIYO YUDEN CO., LTD.
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Control No. Control name
(2/4) | Antenna Application Note

3. 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 t g
-!lh"lg'l- ?Fﬂlllv i
gzt
AR > 1.5
__.r"J t | g - ’
/ t <5

WYSAGVDXG

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

Please do not apply molding over the antenna area of WY SAGVDXG.

TAIYO YUDEN CO., LTD.
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Control No. Control name
(3/4) | Antenna Application Note

4. Directional characteristics example (when mounted on evaluation board)
2.4GHz Band

Measurement data of antenna

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

31May.2017
Frequency [MHz]  |@2400 @245  @2500 | A Matching civcuit constant
Peskgaia . LG Feed
3-plane IX-H 26 07 )1 0.9pF. v | JP v 9
Appearance and coordinates definition IX-V 6.6 4.4 33N | N/A | 2.0nH
2.6 0.7 04| L L g
Averagegain [T ) = :
XY-plane ™-H 6.6 41 -
1 o
T 244 2 22 l:
e [PRSEV S ok 40 34) 10 ke o 3
YZ-plane TX-H 131 12,6 121 9 | ! 2
X-V 03 7.2 3
TX 2] z 9 s 3 4
Plus(H.V) -8.3 -6.1 -5.0 =
= = S - S <=2
ZX-plane TX-H -18 3 41| = =
XV 56 59 ;n s'g
Plos(H,V) 7.5 Al | -
3-planc TX-H 8.6 6.2 5| - <
TX-V s 113 P g
T4 5.0 42| 3 -8
Efficiency [dB] 6.2 -3.3 -3.0 9
VSWR  [:1] 43 20 1.6 \
= N i A s RS 1.\ . e 3 e — -10
! 200021002200230024002 50026002 700280029003000
e inchiction dire e Frequency [MHz]
(@2450MHz YZ plane @2450MH2| -7 ZX_plane @2450MH2
¢2) A )
= +¥ r : >y F !
S 3 X h
=N )| =Y =0} [ 4 -X)
- e c >
—TX-V J——r —TXV
unit: dBi (+X} unit: dBi (-Z) unit: dBi (-2)

TAIYO YUDEN

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

Antenna Application Note

5GHz Band

Measurement data of antenna
Measured in Satimo Stargate system at TAIYO YUDEN R&D CENTER.

31 May2017

Frequency [MHz| I@Sl 00 @5400 @5800 Matching circuit constant

Antenna
paAMga . MBI Feed
3-plane TX-H 19 13| 14 O_QPFI{ JP I_Y_.
Appearance and coordinates definition X-V 20 20| 22 N/A ’ N/A \ 2.0nH
2.0 2.0 7] = el =
Average gain [dBi] e ~Hs i i "
v
XY-plane IX-H -28 -3.3 43 g | Y Frequency characteristic o
TX-V -14.1 -14.1 -123 —VSWR
Plus(H,V) 25 29 36| 10 T —e— Efficiency | !
Y
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B Please conduct validation and verification of our products in actual condition of mounting and operating environment before using our
products.

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

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

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

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

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

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

YUDEN will warrant our products in accordance with such agreement.

TAIYO YUDEN CO.,LTD.
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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

guestions on this matter, please contact our sales staff.

TAIYO YUDEN CO.,LTD.
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