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Control No. Control name APPROVED | CHECKED DRAWN DESIGNED
General items
Scope
This specification (“Specification”) applies to the hybrid IC “WYPAEBUX4 for use WLAN module
(“Product”) manufactured by TATYO YUDEN CO., LTD. (“TAIYO YUDEN”)
WLAN IC” WYPAEBUX4 (“ )

Description
Part Number:
Function: Radio frequency transceiver Module.
WLAN IEEE 802.11 a/b/g/n conformity.
WLAN IEEE 802.11 a/b/g/n
Application: Audio-Visual Equipment
Structure: Hybrid IC loaded with silicon monolithic semiconductor and GaAs semiconductor.

GaAs

Containment of hazardous substance in this Product
RoHS regulation substance(Pb, Cd, Hg, Cr+6.PBB.PBDE) Non use

RoHS Pb, Cd, Hg, Cr ® PBB.PBDE

Outline :41.0x45.0x7.8mm
4pin Connector I/F
:41.0x45.0x7.8mm

4

Marking: 2 Labels on shielding case and PCB.

TAIYO YUDEN CO., LTD.
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Control name APPROVED | CHECKED DRAWN DESIGNED

General items

Note

a. Limitation of Warranty

i) TAIYO YUDEN provide warranties only if the Product is operated under the condition set forth in
this Specification.
Please note that TATYO 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 are
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.

ii) This Product is designed for use in products which comply with | EEE802.11abgn 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 IEEE802.11abgn Specifications (the “non-complying products”).
Furthermore, TATYO 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.

| EEE802.11abgn

|EEE802.11abgn

|EEE802.11abgn

) In some cases, TATYO YUDEN may use replacements as component parts of Products. Such
replacement shall apply only to component part of Products, which TATYO 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. TATYO YUDEN also ensures traceability of
such replacement on production lot basis.

WLAN IC

TAIYO YUDEN CO., LTD.




Control No. Control name APPROVED | CHECKED DRAWN DESIGNED

General items

b. Instruction for Use (CAUTION)

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

il) 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 WLAN
wireless technology.

iii) This Product operates in the unlicensed ISM band at 2.4GHz and SGHz. 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.

24GHz 5GHz

iv) This Product mentioned in this Specification is manufactured for Audio-Visual Equipment. 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
suitability, or fitness for particular purpose 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.

AV

c. Term of Support

i) Internal Software and various configuration parameters (ex. PA parameter, MAC
address, etc.) are written in OTP (One-Time PROM) and can not be changed or
modified. Therefore Customer is requested to fully check and verify this Software in
the evaluation phase of this Product.

PA MAC OTP
PROM

TAIYO YUDEN CO., LTD.
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General items

)Do not alter Hardware and/or Software (OTP Data) of this Product.
Please note that TATYO YUDEN shall not be liable for any problem if it is caused by customer's alteration
of Hardware or/and Software without Taiyo Yuden's prior approvals

Hardware Software(OTP )

) 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.

) In the case that customer requests TAIYO YUIDEN to customize the hardware or software of this
Product in order to meet such customer’s specific needs, TATYO 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 TAITYO YUDEN has obligations to do so
even in the case it is technically difficult for TATYO YUDEN.

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(induding 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

TATYO 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) Any question arising from the Specification shall be solved in good faith through mutual discussion by

the parties hereof.

i) 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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Absolute maximum ratings
. Absolute maximum ratings
Rating
Item Symbol Nin, Ty, Nax. Unit Remark
Supply voltage VDD 5V -0.3 6.0 \Y
Input or Output pin VIMAX,VIMIN -0.5 3.6(TBD) \" USB D+ D-
Storage temperature range Tstg -40 25 80 Degrees C
. Recommendation operating range
Rating
Item Symbol Min. Tvp. Max. Unit Remark
Supply voltage VDD 5V 4.5 5.0 5.5 \Y
Operation temperature range Topr 0 25 55(TBD) | Degrees C | Humidity=40%RH

Note:

Operation temperature range is set to satisfy products electrical characteristics for a short period of time.

Refer reliability, condition to check the product life cycle if you use this module for a long period of time in the
condition other than the TYP. standard.
The standard operation for product is possible within the operation temperature range, but the electric
characteristic will fluctuate due to temperature. (The electric characteristic is stipulated as 25 degree.)

Typ.

25

TAIYO YUDEN Co.,Ltd.
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Electrical characteristics
Electrical characteristic
DC Specifications
The Specification applies for Topr.= 25 degrees C, VDD = 5.0V
No. Parameter Condition Symbol Min. Typ. Max. | Unit Remark
1 |Operating Voltage VDD 5V 4.75 5.0 5.25 A"
2 (Input Low Voltage USB DATA+ VIL - - 1.0 \Y%
3 |Input High Voltage ~ |0SB-DATA- VIH 40 ; ; %
4 |Output Low Voltage |ySB DATA+ VOL - - 1.0 v
5 |Output High Voltage |0>B-PATA- VOH 40 ; ; v
6 |Peak currentl Continuous WLAN Tx Icep 1 - 450 - mA |Notel
Notes:
1. Please note that these electrical characteristics were measured under Taiyo Yuden evaluation environment.

Above value may vary under customer's evaluation environment or each WLAN Driver.

TAIYO YUDEN CO., LTD.
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Electrical characteristics
AC Specifications
The Specification applies for Topr.=25 degrees C
No. Parameter Condition | Symbol | Min. Typ. Max. Unit | Remark
VDD 5V rise time
U ov 104.75v) t 0 2 ms
, |VDD_5V ON to USB_DATA+ 0 ] %0 s
pull-up
tl
VDD_5V
2
USB_DATA+
Power ON Timing

TAIYO YUDEN CO., LTD.
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Electrical characteristics
The Specification applies for Topr.=25 degrees C, Supply voltage =5V
ANTO0 and ANT1 commonness (SISO)
1, 24GHz Band RF Specifications
No. Parameter Condition Symbol Min Typ Max Unit | Remark
1 |RF frequency range FREQ2 2402 2482 MHz
11Mbps Po2-1 6.0 8.0 10.0
Po2-2 12.5 14.5 16.5
54Mbps @]lch 9.5 11.5 13.5
2 | Tx Power @llch | 85 105 | 125 | 4gm
Po2-3 10.5 12.5 14.5
MCS=7, 20MHz BW @]Ich 7.5 9.5 11.5
@l1ch 9.5 11.5 13.5
MCS=7,40MHz BW Po2-4 10.0 12.0 14.0
3 | Spectrum Mask 1% Side Lobe M2-1 - 30 B
C
@11Mbps 2" Side Lobe M2-2 - -50
1¥ Side Lobe M2-3 - -20
4 |Spectrum Mask 2™ Side Lobe M4 | - 28 | dBe
@54Mbps -
3rd Side Lobe M2-5 - -40
5 | Frequency tolerance Ft2 25 25 ppm
11Mbps 100chip Peak EVM2-1 - 25.0 350
6 |EVM 54Mbps RMS EVM2-2 3.0 5.6 %
MCS=7,RMS,, LGI EVM2-3 2.8 4.0
11Mbps SEN2-1 -88.5 -76.0 PER<8%
54Mbps SEN2-2 -74.5 -65
6Mbps SEN2-3 -87.0 -82
MCS=7,20MHz BW,
7 | Rx sensitivity LGI, Mixed Mode SEN24 -711.0 -64 dBm
PER<10%
MCS=0, 20MHz BW,
LGI, Mixed Mode SEN2-5 87,0 82
MCS=7,40MHz BW,
LGI, Mixed Mode SEN2-6 -66.0 61
MCS=0,40MHz BW,
LGI, Mixed Mode SEN2-7 850 7
11b, PER<8% MIL2-1 -10 - dBm
8 | Maximum Input Level
11g/n, PER<10% MIL22 | 20 . dBm

Note:
The above electrical characteristics are specified based on using W-LAN Driver file.

If the W-LAN Diriver file is changed to the other version, all 3 companies (Customer, IC manufacturer and Taiyo Yuden)
should confirm and agree on the module characteristics with the new W-LAN Driver file.

TAIYO YUDEN Co.,Ltd.
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Electrical characteristics
2, 5GHz Band RF Specifications
No. Parameter Condition Symbol Min Typ Max | Unit | Remark
Mid Band FREQ5-M 5170 5330
1 |RF frequency range - MHz
Hi Band FREQ5-H 5490 5835
Po5-1 9.5 11.5 13.5
54Mbps, Mid Band @36¢ch 7.5 9.5 11.5
@353-60ch 11.0 13.0 15.0
Po5-2 11.5 13.5 15.5
. @100ch 9.0 11.0 13.0
>4Mbps, Hi Band @104-136ch | 110 | 130 | 150
@140ch 5.5 7.5 9.5
Po5-3 9.5 11.5 13.5
MCS—7, Mid Band 20MHz BW | —@&36ch | 75 | 95 | 1L3
> | TX Power @52ch 10.5 12.5 14.5 dBm
@353-60ch 10.0 12.0 14.0
Po5-4 10.0 12.0 14.0
MCS=7, Hi Band 20MHz BW @100ch 8.5 10.5 12.5
@140ch 5.0 7.0 9.0
Po5-5 10.5 12.5 14.5
MCS=7, Mid Band 40MHz BW @38ch 6.5 8.5 10.5
@62ch 7.5 9.5 11.5
Po5-6 11.0 13.0 15.0
MCS=7, Hi Band 40MHz BW | @104-136ch 9.5 11.5 13.5
@102ch 55 7.5 9.5
Specin 1¥ Side Lobe MS5-1 - 20 | dBc
3 ok @?41\/119 . 2 Side Lobe M5-2 - 28 | dBc
P 31 Side Lobe M5-3 - 40 | dBc
4 | Frequency tolerance Ft5 -20 20 ppm
54Mbps, RMS EVM5-1 - 3.0 5.6
5 |[EVM %
MCS=7, RMS EVM5-2 3.5 4.0
54Mbps SENS-1 -73.0 -65.0
6Mbps SENS5-2 -87.0 -82.0
MCS=7,20MHz BW,
LGI Mixed Mode SENS5-3 -70.0 -64.0
6 | Rx sensitivity MCS=0, 20MHz BW, dBm | PER<10%
LGL, Mixed Mode SEN5-4 -87.0 -82.0
MCS=7,40MHz BW,
LG, Mixed Mode SENS-5 -67.0 -61
MCS=0, 40MHz BW,
LGI Mixed Mode SENS5-6 -85.0 -79
7 | Maximum Input Level | PER<10% MIL -30 - dBm
Note:

The above electrical characteristics are specified based on using W-LAN Diriver file.
If the W-LAN Diriver file is changed to the other version, all 3 companies (Customer, IC manufacturer and Taiyo Yuden)
should confirm and agree on the module characteristics with the new W-LAN Driver file.

TAIYO YUDEN Co.,Ltd.
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Tolerances unless otherwise specified: +/- 0.lmm
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Outline Appearance

LABEL1
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Pin layout
Top View
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Pin Description of module

J1
No. Pin Name 10 Description
1 VDD _5V I DCS5V power supply
2 USB_DATA- 1/0 USB interface port DATA-
3 USB _DATA+ 10 USB interface port DATA+
4 GND - Ground
2
No. Pin Name jr(e] Description
1 RF_1 10 RF IN/OUT port ANT1
2 GND - Ground
3
No. Pin Name 10 Description
1 RF_0 10 RF IN/OUT port ANTO
2 GND - Ground

TAIYO YUDEN Co.,Ltd
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WY PAEBUX4

Federal Communication Commission | nterference Satement

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However, there is
no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one of the
following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

- Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate this equipment.

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.

IMPORTANT NOTE:

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm
between the radiator & your body.

This transmitter must not be co-located or operating in conjunction with any other antenna or
transmitter.

Operations in the 5.15-5.25GHz band are restricted to indoor usage only.

TAIYO YUDEN
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This device is intended only for OEM integrators under the following

conditions:

1) The antenna must be installed such that 20 cm is maintained between the antenna and users,
and

2) The transmitter module may not be co-located with any other transmitter or antenna,

3) For all products market in US, OEM has to limit the operation channels in CHI1 to CH11
for 2.4G band by supplied firmware programming tool. OEM shall not supply any tool or
info to the end-user regarding to Regulatory Domain change.

As long as 3 conditions above are met, further transmitter test will not be required. However,

the OEM integrator is still responsible for testing their end-product for any additional

compliance requirements required with this module installed

IMPORTANT NOTE: In the event that these conditions can not be met (for example
certain laptop configurations or co-location with another transmitter), then the FCC
authorization is no longer considered valid and the FCC ID can not be used on the final product.
In these circumstances, the OEM integrator will be responsible for re-evaluating the end
product (including the transmitter) and obtaining a separate FCC authorization.

End Product L abeling

This transmitter module is authorized only for use in device where the antenna may be installed
such that 20 cm may be maintained between the antenna and users. The final end product must
be labeled in a visible area with the following: “Contains FCC ID: RYYWYPAEBUX4”.

M anual I nformation To the End User

The OEM integrator has to be aware not to provide information to the end user regarding how
to install or remove this RF module in the user’s manual of the end product which integrates
this module.

The end user manual shall include all required regulatory information/warning as show in this
manual.

TAIYO YUDEN
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WY PAEBUX4

Canadian Regulatory Wireless Notice

This device complies with RSS-210 of the Industry Canada Rules. 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

Caution:

The device for the band 5150-5250 MHz is only for indoor usage to reduce potential for
harmful interference to co-channel mobile satellite systems.

High power radars are allocated as primary users (meaning they have priority) of 5250-5350
MHz and 5650-5850 MHz and these radars could cause interference and/or damage to LE-LAN
devices.

IMPORTANT NOTE:

| C Radiation Exposure Statement:

This equipment complies with IC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm
between the radiator and your body.

TAIYO YUDEN
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This device is intended only for OEM integrators under the following

conditions:

1) The antenna must be installed such that 20 cm is maintained between the antenna and users,
and

2) The transmitter module may not be co-located with any other transmitter or antenna,

3) For all products market in CANADA, OEM has to limit the operation channels in CHI to
CHI11 for 2.4G band by supplied firmware programming tool. OEM shall not supply any
tool or info to the end-user regarding to Regulatory Domain change.

As long as 3 conditions above are met, further_transmitter test will not be required. However,

the OEM integrator is still responsible for testing their end-product for any additional

compliance requirements required with this module installed

IMPORTANT NOTE: In the event that these conditions can not be met (for example
certain laptop configurations or co-location with another transmitter), then the CANADA
authorization is no longer considered valid and the CANADA ID can not be used on the final
product. In these circumstances, the OEM integrator will be responsible for re-evaluating the
end product (including the transmitter) and obtaining a separate CANADA authorization.

End Product L abeling

This transmitter module is authorized only for use in device where the antenna may be installed
such that 20 cm may be maintained between the antenna and users. The final end product must
be labeled in a visible area with the following: “Contains IC : 4389B-WYPAEBUX4”.

M anual I nformation To the End User

The OEM integrator has to be aware not to provide information to the end user regarding how
to install or remove this RF module in the user’s manual of the end product which integrates
this module.

The end user manual shall include all required regulatory information/warning as show in this
manual.

TAIYO YUDEN





