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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Author: Ram Kandiar
Associated Project: No

Associated Part Family: CYWUSB6934, CYWUSB6935ic, CYRF6936, CYRF69213, CYRF69103

Software Version: None
Related Application Notes: None

To get the latest version of this application note, or the associated project file, please visit

http://www.cypress.com/go/AN17581.

This application note discusses the necessary information for you to use a WirelessUSB™ LP radio in a product
intended for the Japanese market. WirelessUSB-based systems require a certification to market the product to make

certain that it meets international regulations and national laws. This application note serves as a reference point in
selecting a WirelessUSB LP radio for your application needs. The use of a Cypress radio chip and its suitability for
Japanese product development is demonstrated by providing the compliance data on a reference development kit.
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Introduction

One of the problems that product developers encounter in
incorporating any radio communication device is tackling
the legal aspect of qualifying the products and marketing
them without legal problems. This application note
demonstrates the performance of the WirelessUSB radio
chip CYRF6936 against Japanese requirements by
submitting a reference radio development kit to meet the
Japanese requirements.

Purpose

This application note gives you an overview of the legal
issues governing the manufacture and sale of wireless
products intended for unlicensed operation in Japan.
Although the operation of wireless radio devices in the
ISM band (2.4 to 2.5 GHz) is license-free, products
incorporating a WirelessUSB radio chip must be type-
certified or meet certain requirements. In Japan, the
Ministry of Internal Affairs and Communication is
responsible for the regulation of all wireless radio devices.

Japanese Authorization Process Radio Law

The Japanese Radio Law provides rules for product
development using wireless devices.

Www.Ccypress.com
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Type Certification (Radio Law Article 38-17)

Testing is conducted on one sample unit for each type of
radio equipment applying for certification. An example of
this type of testing is that done by the Registered
Certification Body System (Radio Law Article 38-17)
shown in Figure 1.

In this system, a person registered by the Ministry of
Internal  Affairs and Communications conducts an
inspection of radio equipment under foreign statue and
makes an application certifying that the specified radio
equipment complies with technical standards of the Radio
Law for use in Japan.

The WirelessUSB LP reference design kit (RDK) CY4672
was verified in this way to fulfill Japanese compliance by
D.S.P. Research, one of the registered certification bodies
in Japan.

The WirelessUSB LP RDK has a precertified chip set and
reference designs certified by D.S.P. Research.

D.S.P.Research enables you to waive the regular
compliance procedure on your devices built with
WirelessUSB LP RDK. Contact the sales department of
D.S.P.Research (Cypress0706@dspr.co.jp).

Figure 1. Flow Chart of Type Certification
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

The Japanese Radio Law testing requirements and a brief
overview of the required tests are described in the
following section.

The tests are as follows:

= Frequency tolerance

®  Occupied bandwidth and spread bandwidth
®  Transmission output power

®  Spurious emission strength

m  Secondarily emitted radio wave strength

m  Burst ratio

The RDK consists of a mouse, keyboard, and a dongle.
The mouse and keyboard are tested at two supply
voltages and the dongle is tested at a single supply
voltage.

Measurement Details

This application note documents the measurements and
data collected on the RDK - mouse, keyboard, and dongle
using the WirelessUSB LP chip. This is used to verify that
the radio module meets the Japanese regulation.

The Japanese Radio Law testing was performed at the
DSP Research test facility on a Cypress RDK.

1. The mouse, and dongle are tested

individually.

keyboard,

2. The mouse, keyboard, and dongle are installed with
EMC Test code to exercise the radio in single-
frequency transmit mode. The mouse, keyboard, and
dongle are set up to transmit continuously at lowest,
middle, and highest frequency channels.

3. Performed all the tests required by Japanese Radio
Law at lowest channel at 2402 MHz, mid channel at
2439 MHz and highest channel at 2479 MHz. All
measurements are taken with the power level set at 7.

Mouse with Input Power 3.0 V

Environment of | T2mperature 22°C
Test Room Humidity 55%
Feak Antenna 3.54 dBi
Gain
Declaration 4 mWMHz
Output Power
Declaration 8.0208 dBm/MHz
Output Power
EILR.P 95606 dBm/MHz
Input Power 3 oC
Vaoltage

Tested Circuit Insertion Loss 14.838 dBm

OM Time 2.1 m sec

Burst Ratio OFF Time 0.58 m seo
Ratio 78.358 %

Packet Type (Mode) Mot Applicable Mode

Frequency Equal to the Transmission Rate of the
Modulation Signal

0.03125 MHz

Test categoary: 2.4-GHz bandwidth band low-power data com-
munication system

Comprehensive cperation test

WWW.Cypress.com
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Test Results

Measurement Frequency MHz 2402 2441 2479 Result Maotes
Channel Number Ch. [u] | i
Reading Frequency MHz 2402012 (2441022470012 ...
Frequency Tolerance ppm 400584 | 4916802 | 4.84088 | PASS
Occupied Bandwidth MHz 1.96 2 2.24 PASS
Spread Bandwidth MHz 1.12 1.08 1.18 PASS
RF Dutput Power mW/MHz 2518 2.563 24328 PASS
RF Output Power Tolerance % -37.10 —35.83 -35.08 FASS
Wi 5 K
Real Total Output Power dBm 2848 3.028 2.808 | ... W IFEIEEftq,vaz_P RD
2387 MHz Under PWIMHz | 0674702 |0.5B84076|0.602031 | PASS
MHz 1601.288 | 1627.26 | 165288 | ...
2387-2400 MH=z WW/MHz | 24.1881944 |0.071912| 0018512 PASS
R MHz | 2300082 |2300.128|2388.018| .
Emission =
Strength 2483.5-2480.5 MHz pwWiMHz | 0.011036 |D.030255) 2217175 PASS
MHz 248385 | 2484 57 (2483524 ...
2406 5 MHz Crver PW/MHz [ 0.200054 (10202833 10.192221 | PASS
MHz T207.345 |(7324.387|4857.854 | ...
Secondarily 1 GHz Under vy D028301 |0.023431|0.030255 | PASS
e MHz 888873 | 26137 | szoss |
Wave Strength - > —
{RX Spurious) 1 GHz Owver vV 2.127159 |2.4360688|2.522318( PASS
MHz 1G01.86 | 1602.01 | 1601.88 | ...
Spread Fagtor | | . 35.84 34 58 3712 FASS

Frequency Tolerance

Measurement Reading Fregquency
Frequency Frequency Tolerance

2402 MHz 2402.012 MHz | 4.9858 ppm| 50 ppm Fass
2441 MHz 2441.012 MHz | 4.2180 ppm| 50 ppm Fass
2478 MHz 2472012 MH=z | 4.8407 ppm| £50 ppm Pass

Limit Result

Japanese Regulation®
"Frequency tolerance must be within £50 ppm

WWW.Cypress.com Document No. 001-17581 Rev. *C 4
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Occupied Bandwidth and Spread Bandwidth Transmission Output Power
Measurement Measurement | | Declaration Output Power | 4 mWIMHz
Category Limnit Result
Frequency Value
2402 MHz Oecupied 1.86 MHz 26 MHz or | Pass
bandwidth less Measurement Category Measurem Limit Result
Spread .12 MHz 500 KHz | Pass Frequency ent Value
Bandwidth or maore 2402 MHz Output 4.007 10 mWIMHz | Pass
Spread 35.84 5 or more | Pass Power dBm/MHz
Factor 2516
2441 MHz | Occupied | 200 MHz |26 MHzor | Pass miiiMHz
Bandwidth lass Power =37.10% +20% fo Fass
Spread 1.08MHz 500 KHz | Pass Tolerance —50%
Bandwidth ar mare 2441 MHz Ctput 4.087 10 mW/MHz | Pass
Spread 34 56 5 or more | Pass Power | dBm/MHz
Factor 2563
2479 MHz | Occupied | 224 MHz |26 MHzor | Pass miWiMHz
Banidwidth less Power —35.83% +20% to Fass
Spread 1.18 MHz 500 KHz | Pass Tolerance —20%
Bandwidth or mare 2478 MHz Ctput 3.3a87 10 m'W/MHz | Pass
Spread 3712 5 ormore | Pass Fower | dBm/MHz
Factor 2436
mWiMHz
Power —38.08% +20% to Fass
Tolerance —B0%
Frequency Equal to the Transmission Rate of 0.03125
the Modulation Signal MHz * Japanese Regulation”
. Cwtput power must be 10 mW/MHz or less.
*Japanese Regulation” 4 U - +
; pied bandwidth must be 26 MHz or less. Output power tolerance must range between +20% to —80%.
Spread bandwidth must be 500 KHz or more.
Spread factor must be 5 or more.
Spurious Emission Strength
Table 1. Channel 0: 2402 MHz
Frequency Range Frequency Measurement Value Limit Result
30 Mhz-2387 MHz 1601.296 MHz |-31.7083 dBM/MHz |0.674792 uW/MHz 25 uW/MHz | Pass

2387 MHz-2400 MHz 2399.988 MHz |-16.162 dBm/MHz [24.199144 UW/MHz |25 uW/MHz |Pass

2483.5 MHz-2496.5 MHz | 2483.95 MHz  |-49.572 dBm/MHz |0.011036 UW/MHz 25 uW/MHz |Pass

2496.5 MHz-12.5 GHz 7207.345 MHz |-35.332 dBm/MHz |0.292954 UW/MHz 25 uyW/MHz |Pass

WWW.CYpress.com Document No. 001-17581 Rev. *C 5
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Table 2. Channel 39: 2441 MHz

Frequency Range Frequency Measurement Value Limit Result
30 MHz-2387 MHz 1627.26 MHz  |-32.4797 dBm/MHz |0.564876 UW/MHz 25 UW/MHz Pass
2387 MHz-2400 MHz 2399.128 MHz |-41.432 dBm/MHz |0.071912 UW/MHz 25 UW/MHz Pass
2483.5 MHz-2496.5 MHz |2484.57 MHz |-45.192 dBm/MHz |0.030255 UW/MHz 25 UW/MHz Pass
2496.5 MHz-12.5 GHz 7324.387 MHz |-36.802 dBm/MHz |0.208833 UW/MHz 25 UW/MHz Pass
Table 3. Channel 78: 2479 MHz
Frequency Range Frequency Measurement Value Limit Result
30 MHz-2387 MHz 1652.69 MHz |-31.5931 dBm/MHz |0.692931 LUW/MHz 25 UW/MHz Pass
2387 MHz-2400 MHz 2388.018 MHz |-47.822 dBm/MHz [0.016512 UW/MHz 25 UW/MHz Pass
2483.5 MHz-2496.5 MHz | 2483.524 MHz |-28.542 dBm/MHz [0.217175 LUW/MHz 25 UW/MHz Pass
2496.5 MHz-12.5 GHz 4957.654 MHz |-37.1622 dBm/MHz |0.192221 UW/MHz 25 UW/MHz Pass
*Japanese Regulation*
30 MHz-2387 MHz and 2496.5 MHz-12.5 GHz must be 2.5 mW or less.
2387 MHz-2400 MHz and 2400 MHz must be 25 mW or less.
Secondarily Emitted Radio Wave Strength
Table 4. Channel 0: 2402 MHz
Frequency Range Frequency Measurement Value Limit Result
Under 1 GHz 999.873 MHz  |-75.482 dBm 0.028301 nW 4 nW Pass
Over 1 GHz 1601.86 MHz |-56.722 dBm 2.127159 nW 20 nW Pass

WWW.Cypress.com
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Table 5. Channel 39: 2441 MHz
Frequency Range Frequency Measurement Value Limit Result
Under 1 GHz 261.37 MHz —76.302 dBm 0.023431 nW 4 nW Pass
Over 1 GHz 1602.01 MHz |-56.132 dBm 2.436688 nW 20 nW Pass
Table 6. Channel 78: 2479 MHz
Frequency Range Frequency Measurement Value Limit Result
Under 1 GHz 820.94 MHz —75.192 dBm 0.030255 nW 4 nW Pass
Over 1 GHz 1601.99 MHz  |-55.982 dBm 2.522319 nW 20 nW Pass

*Japanese Regulation*
Less than 1 GHz must be 4 nW or less.

More than 1 GHz must be 20 nW or less.

Burst Ratio
Time (mSec) Limit Result |On Time Ratio
ON 2.1 400 msec |Pass 78.358%
OFF 0.58

*Japanese Regulation*
On Timemust be 400 msec or less.

The mouse was tested at input power voltage of 2.7 V and
3.3 V. The test results are obtained from DSP Research
and can be downloaded from the Cypress website at

http://www.cypress.com.

WWW.CYpress.com Document No. 001-17581 Rev. *C
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Keyboard with Input Power 3.0 V

Environment of Temperature 22°C
Test Room Humidity B4%
Peak Antenna 364 dBi
Gain
Declaration 4 mW/MHz
Output Power
Declaration 60206 dBEm/MHz
Output Power
EILR.P B.5006 dBm/MHz
Input Fower 3 VDo
Voltage
Tested Circuit Insertion Loss 2488 dBm
OM Time 21 msec
Burst Ratio OFF Time 0.57 msec
Ratic T8.852 %
Packet Type (Mode) Mot Applicable Mode
Frequency Equal to the Transmission Rate of the
Modulation Signal
0.02125 MHz
Test Categony: 2.4 GHz bandwidth band low-power data com-
munication system

Comprehensive cperation test

WWW.CYpress.com Document No. 001-17581 Rev. *C



=% CYPRESS

PERFORM

—
—_—
F—4
F—4
4
—
—_—

WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Test Results

Measurement Frequency MH=z 2402 2441 2478 Result Motes
Channel Humber Ch 0 3 i - T
Reading Frequency MHz 2401.058 2440057 2478.056 | .
Frequency Tolerance ppm —17.48543 —17.81573 —17.74808 PASS
Occupied Bandwidth MH=z 1.82 22 232 PASS
Spread Bandwidth MH=z 1.08 12 1.24 PASS
RF Output Power mW/MHz 2338 2303 2182 PASS
RF Output Power Tolerance % —41.54 —40.18 —45.45 PASS
Real Total Output Power dBm 2 846 2748 2348 | .. '."'.;:i:r; :sg II 45;? |:_P
2387 MHz Under WAMHz 0616177 0.790015 0.953103 PASS
MHz 1601.296 1627.24 165265 | ...
2387-2400 MHz HWIMHz 18348476 007008 1 0.021459 PASS
TX Spurious MHz 2300 064 2380762 2399352 | .
Emission Strength 2483 5-2406 5 MHz W IMHZ 0.005862 0.033466 2.278243 PASS
MHz 2404 314 2483 55 248380 | .
2406 5 MHz Cwver WA MHz 0.207778 0.270147 0.201187 PASS
MHz 4803.508 4881.326 4058754 | ...
Secondarily 1 GHz Under nvy 00006806 0.007355 0.0019125 PASS
Emitted Radio MHz 45340 780.96 |08 | ...
w“;i:ﬁ:ﬂ:; (RX 1 GHz Over o 0870182 | 0906782 1.031811 PASS
MHz 320665 3206 .56 zoEEE |
Spread Facter | | . 34 58 38.40 3068 PASS
Frequency Tolerance
Measurement Reading Frequency . M
Limit Result
Frequency Frequency Tolerance
2402 MHz 2401958 MHz —17.4854 ppm +50 ppm PASS
2441 MHz 2440957 MHz —17.6157 ppm 150 ppm PASS
2479 MHz 2478 956 MHz —17.7491 ppm +50 ppm PASS
Japanese Regulation®
*Frequency Tolerance must be within 250 ppm

WWW.Cypress.com
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Occupied Bandwidth and Spread Bandwidth Transmission Output Power
M'?asurement Category Measurement Limit | Result | Declaration Output Power | 4 mWIMHz
requency Value
2402 MHz Occupied 1.92 MHz 26 MHz | Pass
bandwidth or less Measurement Cat Measurement Limit | Resutt
Spread 108MHz | 500 KHz | Pass Frequency OO value i
bandwidth or more 2402MHz  |Output  |3.689 10 mW/MHz | PASS
Spread 34 56 5ormore| Pass Power dBm/MHz
factor 7338
2441 MHz Occupied 220 MHz 26 MHz Pass mwWiIMHz
bandwidih Ry less Power  |-41.18% +20%to- |PASS
Spread 1.20MHz 500 KHz | Pass Tolerance 80%
bandysGE - 2441MAz _ |Output  |3.789 10 mW/MHz |PASS
Spread 38.40 Sormore| Pass Power dBm/MHz
factor 5393
2479 MHz Occupied 2.32 MHz 26 MHz Pass mWIMHz
baggpn oSy Power |-4018%  [+20%1to- [PASS
Spread 1.24MHz 500 KHz | Pass Tolerance 80%
ban . . 2479MHz __ |Output  |3.389dBm/MH | 10 mW/MHz |PASS
Spread 3968 5ormore| Pass Power 7
factor 2182
mW/MHz
Power -45 45% +20% to - PASS
Frequency Equal to the Transmission Rate of the 003125 Tolerance 80%
Maodulation Signal MHz
*Japanese Regulation*
*Japanese Regulation® *  Quiput Power must be 10 mW/MHz or less.
’ Occupied Bandwidth must be 26 MHz or less. . Output Power Tolerance must range between +20% to -B0%.

. Spread Bandwidth must be 500 KHz or more.
. Spread Factor must be 5 or more._

Spurious Emission Strength
Table 7. Channel 0: 2402 MHz

Frequency Range Frequency Measurement Value Limit Result

30 MHz-2387 MHz 1601.296 MHz |-32.11 dBm/MHz 0.615177 uW/MHz 25 uyW/MHz |Pass

2387 MHz-2400 MHz 2399.964 MHz |-17.364 dBm/MHz |18.348476 UW/MHz |25 uW/MHz |Pass

2483.5 MHz-2496.5 MHz |2494.314 MHz |-52.314 dBm/MHz |0.005869 UW/MHz 25 uyW/MHz  |Pass

2496.5 MHz-12.5 GHz  |4803.598 MHz |-36.824 dBm/MHz |0.207778 UW/MHz 25 uyW/MHz |Pass

WWW.CYpress.com Document No. 001-17581 Rev. *C 10
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Table 8. Channel 39: 2441 MHz

Frequency Range Frequency Measurement Value Limit Result
30 MHz-2387 MHz 1627.24 MHz —31.0187 dBm/MHz 0.790915 uW/MHz 25 uW/MHz Pass
2387 MHz-2400 MHz 2389.768 MHz —41.544 dBm/MHz 0.070081 uW/MHz 25 uW/MHz Pass
2483.5 MHz-2496.5 MHz 2483.55 MHz —44.754 dBm/MHz 0.033466 UW/MHz 25 uW/MHz Pass
2496.5 MHz-12.5 GHz 4881.326 MHz —35.684 dBm/MHz 0.270147 uW/MHz 25 uW/MHz Pass
Table 9. Channel 78: 2479 MHz

Frequency Range Frequency Measurement Value Limit Result
30 MHz-2387 MHz 1652.65 MHz —30.2086 dBm/MHz 0.953103 UW/MHz 25 UW/MHz Pass
2387 MHz-2400 MHz 2399.352 MHz —46.684 dBm/MHz 0.021459 uW/MHz 25 uW/MHz Pass
2483.5 MHz-2496.5 MHz 2483.59 MHz —26.424 dBm/MHz 2.278243 uW/MHz 25 uW/MHz Pass
2496.5 MHz-12.5 GHz 4958.754 MHz —36.964 dBm/MHz 0.201187 uW/MHz 25 uW/MHz Pass
Secondarily Emitted Radio Wave Strength
Table 10. Channel 0: 2402 MHz

Frequency Range Frequency Measurement Value Limit Result
Under 1 GHz 463.49 MHz —81.614 dBm 0.007355 nW 4 nW Pass
Over 1 GHz 3206.65 MHz —60.604 dBm 0.996782 nW 20 nW Pass
Table 11. Channel 39: 2441 MHz

Frequency Range Frequency Measurement Value Limit Result
Under 1 GHz 780.96 MHz —77.184 dBm 0.019125 nW 4 nW Pass
Over 1 GHz 3206.56 MHz -59.864 dBm 1.031811 nW 20 nW Pass
WWW.CYpress.com Document No. 001-17581 Rev. *C 11
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Table 12. Channel 78: 2479 MHz

Frequency Range Frequency Measurement Value Limit Result
Under 1 GHz 350.68 MHz —77.184 dBm 0.019125 nW 4 nW Pass
Over 1 GHz 3206.68 MHz -59.864 dBm 1.031811 nW 20 nW Pass
*Japanese Regulation*
Less than 1 GHz must be 4 nW or less.
More than 1 GHz must be 20 nW or less.
Burst Ratio
The keyboard was tested at input power voltage of 2.7 V
and 3.3 V. The test results are obtained from DSP
Time (msec) | Limit Result | On Time Ratio Research and can be downloaded from the Cypress web
site at http://www.cypress.com.
ON 2.1 400 msec |Pass 78.358%
*Japanese Regulation*
OFF |0.58 .
On Time must be 400 msec or less.
Document No. 001-17581 Rev. *C 12
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Dongle with Input Power 5.0 V

Environmentof | Temperature 22°C
Test Room Humidity 499
Peak Antenna 3.54 dBi
Gain
Declaration 4 mWiMHz
Output Power
Declaration 6.0206 dBmfMHz
Output Power
E.LR.P 9.5608 dBm/MHz
Input Power A VDC
Voltage
Tested Circuit Insertion Loss 9.466 dBm
ON Time 2.083 m sec
Burst Ratio OFF Time 0.539 m sec
Ratio 79521 %o
Packet Type (Mode) Mot Applicable Maode
Frequency Equal to the Transmission Rate of the
Maodulation Signal
0.03125 MHz
Test Category: 2.4 GHz Band Wide Band Low Power Data
communication System

Comprehensive Operation Test

WWW.CYpress.com Document No. 001-17581 Rev. *C 13



WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Test Results

Measurement Frequency MHz 2402 2441 2480 Result MNaotes
Channel Number Ch 0 39 [
Reading Frequency MHz 2401933 2440932 2479931 | ...
Frequency Tolerance ppm —27.89342 —27.85744 —27.82258 PASS
QOccupied Bandwidth MHz 2 208 248 PASS
Spread Bandwidth MHz 1.08 12 1.32 PASS
RF Qutput Power mW/MHz 3.149 2.986 2774 PASS
RF Output Power Tolerance % —21.29 —2535 —30.65 PASS
Real Total Output Power dBm 3.086 3756 3436 | L. '-.N'gSI:s§$f§?;P
2387 MHz Under WN/MHz 0.002289 0.002580 0.002704 PASS
MHz 1601.48 1627 639 1653236 | .
2387-2400 MHz WWMMHz 16.054519 0.0962594 0.019934 PASS
TX Spurious MHz 2399 486 2300.136 238893 |
Emission Strength| 7433 5-2496 5 MHz WWV/MHz 0.007881 0.035942 4.060692 PASS
MHz 2488.246 2492 504 2483606 | ...
24965 MHz Over WANMHz 0.002121 0.192132 0.143087 PASS
MHz 31887 3254799 3306948 | ..
Secondarily 1 GHz Under nvy 0.263390 0.009432 0.244118 PASS
Emitted Radio MHz 12.005 890.93 12015 | ..
‘;m";s' Lﬁ:ﬂg; 1 GHz Over W 1752266 | 1404753 | 1368620 | PASS
MHz 3203.99 3255937 3307935 L.
Spread Factor | | 34 56 3840 42 24 PASS
Frequency Tolerance
Measurement Readin Frequenc _—
Frequency Frequengy T+:bl“e]n||ncgIr it e
2402 MHz 2401933 MHz —27.8934 ppm +50 ppm PASS
2441 MHz 2440932 MHz —27.8574 ppm +50 ppm PASS
2479 MHz 2479 931MHz —27.8226 ppm +50 ppm PASS
Japanese Regulaticn™
*Frequency Tolerance must be within £50 ppm

WWW.Cypress.com
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WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification

Occupied Bandwidth and Spread Bandwidth Transmission Output Power

Declaration Output Power 4 mW/MHz
Measurement Category Measurement T Result | |
Frequency Value
2402 MHz Occupied 2.00 MHz 26 MHz Pass
bandwidth or less Measurement Measurem _
Category Limit Result
Spread | 1.08MHz | 500KHz | Pass Sinlon B
bandwidth or more 2402 MHz Output |4.981dBm/| 10 mWIMHz | PASS
Spread 34 56 Sormore| Pass power MHz
factor 3,149 mW/
2441 MHz | Occupied | 208 MHz | 26 MHz | Pass MHz
bandwidth or less Power -21.29% +20% to PASS
Spread 120MHz | 500KHz | Pass tolerance —80%
bandwidth OF mare 2441 MHz Output 4751 10 mWI/IMHz | PASS
Spread 3840 Sormore | Pass power | dBm/MHz
factor 2.986
2430 MHz | Occupied | 248MHz | 256 MHz | Pass mW/MHz
bandwidth orless Power —25.35% +20% to PASS
Spread 132MHz | 500KHz | Pass tolerance —80%
bandwidth or mare 2479 MHz Output 4439 10 mWiMHz | PASS
Spread 4224 Sormore | Pass power | dBm/MHz
factor 2774
mWiMHz
Power —30.65% +20% to PASS
— tolerance —80%
Frequency Equal to the Transmission 0.03125 MHz
Rate of the Modulation Signal *Japaness Regulation®

+  Output Power must be 10 mW/MHZ or less.

*Japanase Regulation® 4 o + -
S Oceupied Bandwidth must be 25 MHz or less. Output Power Tolerance must range between +20% to -80%.

. Spread Bandwidth must be 500 KHz or more.
. Spread Factor must be 5 or more.

Spurious Emission Strength

Table 13. Channel 0: 2402 MHz

Frequency Range Frequency Measurement Value Limit Result
30 MHz-2387 MHz 1601.48 MHz —58.404 dBm/MHz 0.002289 uW/MHz 25 nW/MHz Pass
2387 MHz-2400 MHz 2399.486 MHz —-17.944 dBm/MHz 16.054619 pW/MHz 25 UW/MHz Pass
2483.5 MHz-2496.5 MHz 2488.246 MHz —-51.034 dBm/MHz 0.007881 uW/MHz 25 UW/MHz Pass
2496.5 MHz-12.5 GHz 3188.71 MHz —56.734 dBm/MHz 0.002121 uW/MHz 25 uW/MHz Pass

WWW.CYpress.com Document No. 001-17581 Rev. *C 15
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Table 14. Channel 39: 2441 MHz

Frequency Range Frequency Measurement Value Limit Result

30 MHz-2387 MHz 1627.689 MHz —55.884 dBm/MHz 0.002580 uW/MHz 25 uW/MHz Pass
2387 MHz-2400 MHz 2390.136 MHz —40.164 dBm/MHz 0.096294 UW/MHz 25 uW/MHz Pass
2483.5 MHz-2496.5 MHz 2482.504 MHz —44.444 dBm/MHz 0.035942 uW/MHz 25 uW/MHz Pass
2496.5 MHz-12.5 GHz 3254.789 MHz —37.164 dBm/MHz 0.192132 uW/MHz 25 uW/MHz Pass
Table 15. Channel 78: 2479 MHz

Frequency Range Frequency Measurement Value Limit Result
30 MHz-2387 MHz 1653.236 MHz |-55.68 dBm/MHz 0.002704 pW/MHz 25 uW/MHz Pass
2387 MHz-2400 MHz 2398.93 MHz |-47.004 dBm/MHz [0.019934 UW/MHz 25 UW/MHz Pass
2483.5 MHz-2496.5 MHz | 2483.606 MHz |-23.914dBm/MHz  |4.060692 UW/MHz 25 UW/MHz Pass
2496.5 MHz-12.5 GHz 3308.048 MHz |-38.444 dBm/MHz |(0.143087 LUW/MHz 25 UW/MHz Pass
*Japanese Regulation*
30 Mhz-2387 MHz and 2496.5 MHz must be 2.5 micrW or less.
2387 MHz-2400 MHz and 2483.5 MHz-2496.5 MHz must be 25 microW or less.
Secondarily Emitted Radio Wave Strength
Table 16. Channel 0: 2402 MHz

Frequency Range Frequency Measurement Value Limit Result
Less than 1 GHz 12.005 MHz —65.794 dBm 0.263390 nW 4 nW Pass
More than 1 GHz 3203.99 MHz |-57.564 dBm 1.752266 nW 20 nW Pass
WWW.CYpress.com Document No. 001-17581 Rev. *C 16
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Table 17. Channel 39: 2441 MHz
Frequency Range Frequency Measurement Value Limit Result
Less than 1 GHz 890.93 MHz —80.254 dBm 0.009432 nW 4 nW Pass
More than 1 GHz 3255.937 MHz |-58.524 dBm 1.404753nW 20 nW Pass
Table 18. Channel 78: 2479 MHz
Frequency Range Frequency Measurement Value Limit Result
More than 1 GHz 12.015 MHz —66.124 dBm 0.244118 nW 4 nW Pass
More than 1 GHz 3307.935 MHz |-58.634 dBm 1.369620 nW 20 nW Pass

*Japanese Regulation*

Less than 1 GHz must be 4 nW or less.

More than 1 GHz must be 20 nW or less.

Burst Ratio .
*Japanese Regulation*
: . ) . On Time must be 400 msec or less
Time (msec) Limit Result On Time Ratio
ON 2093 400 P 79 5219 Note The dongle was tested at input voltage of 5.0 V. The
) msec \Fass ) 0 test results are obtained from DSP Research and can be
oFf  los3s downloaded from the Cypress web site at
http://www.cypress.com.
Document No. 001-17581 Rev. *C 17
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Summary

The Japanese radio law (RF) on the reference
development kit is tested and verified. The equipment
under test (EUT) passed all the tests required by
Japanese Radio law to meet Japanese Government
certification requirements. This application note provides
an overview of the wireless product compliance process
for radio equipment technical requirement in Japan. It also
serves as a guideline for selecting the Cypress’s
WirelessUSB™ LP radio = system chip to wireless
application solutions. The Japanese electromagnetic
compatibility (EMC) is not mandatory and is served
voluntary guideline by VCCI (www.vcci.or.jp).

About the Author

Name:

Ram Kandiar.
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Document History
Document Title: WirelessUSB™ LP RDK Japanese Radio Law Testing and Verification - AN17581

Document Number: 001-17581

WWW.Cypress.com

Revision ECN Orig. of Submission Description of Change
Change Date
ki 1430223 BOO 08/30/2007 New application note.
*A 3111220 CSAI 12/15/2010 Updated Associated Part Families.
Updated “Type Certification (Radio Law Article 38-17)” section.
*B 4284420 CSAI 02/18/2014 Updated in new template.
Completing Sunset Review.
*C 5740123 ANKC 05/23/2017 Obsoleting the AN
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Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’'s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions
Automotive cypress.com/go/automotive psoc.cypress.com/solutions
Clocks & Buffers cypress.com/go/clocks PSoC 1| PSoC 3| PSoC 4 | PSoC 5LP
Interface cypress.com/go/interface .
. Cypress Developer Community

Lighting & Power Control cypress.com/go/powerpsoc

cypress.com/go/ple Community | Forums | Blogs | Video | Training
Memory cypress.com/go/memory .

Technical rt

PSoC cypress.com/go/psoc ec cal Su ppo
Touch Sensing cypress.com/go/touch cypress.com/go/support
USB Controllers cypress.com/go/usb
Wireless/RF cypress.com/go/wireless

PSoC is a registered trademark of Cypress Semiconductor Corp. All other trademarks or registered trademarks referenced herein are the property of
their respective owners.

Cypress Semiconductor Phone : 408-943-2600

198 Champion Court Fax : 408-943-4730
San Jose, CA 95134-1709 «Website :www.cypress.com

© Cypress Semiconductor Corporation, 2007-2017. The information contained herein is subject to change without notice. Cypress Semiconductor
Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any
license under patent or other rights. Cypress products are not warranted nor intended to be used for medical, life support, life saving, critical control or
safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The
inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies
Cypress against all charges.

This Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide
patent protection (United States and foreign), United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a
personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of, and compile the Cypress Source Code and derivative
works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source
Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the
right to make changes without further notice to the materials described herein. Cypress does not assume any liability arising out of the application or
use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where a
malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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