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5COPE

The test data contained in this report was obtained utilizing
test procedures, equipment, and sites which were either approved by
or prescribed by the Federal Communications Commission (FCC). The
test procedures described herein are the eslablished methods lor
the measurement of radio noise emitted from digital devices as
defined in Section 15.3 of the FCC Rules. The technical standards
for digital devices are sel forth in Section 15.31 of FCC Rules
( 47 CFR 15 ). Methods for the measurement of radiated and
powertine conducted radio noise are covered herein. These
gethods of measurement are those used by the FCC in testing digi-
tal systems, intended to be used with digital devices.

DESCRIPTION OF EQUIPMENT

The GD-0912-A is an electronic device that transmits coordinate

data to software running on a host computer.

This device typically includes a flat drawing surface called
a "tablet”, a drawing tool called "stylus” or "puck” which is
referred to generally as “pointing device™.
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GENERAL INFORMATION
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CORPORATION

WACOM Co., Ltd.

2-510-1 Toyonodai, Otone-machi,
Kitasaitama-gun, Saitama
349-1148, JAPAN

WACOM Co., Ltd.

9-510-1 Tovonodai, Otone-machi,
Kitasaitama-gun, Saitama
349-1148, JAPAN
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: 31040/S1T
130012

FCC FILE NO.

WAVE CORPORATION

Oosawa A75, Yoshii-cho,
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FCC 15 CFR FOR CLASS B
DIGITAL DEVICES OF SUBPART B and C

ANST €63.4(1992)

0.009MHz To 1GHz
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REFERENCE DOCUMENTS
The following documents of the dates indicaled are

referenced ip this report and form a part of this docu-
ment Lo the extent specilied herein.

FCC DOCUMENTS
FCC 15 CFR (1889 )
OTHER DOCUMENTS
ANST 63.4 (1992 ) ANST C63.2 ( 1987 )

DEFINTIONS

The definitions set in Section 15.3 of FCC 15 CFR are
appiicable to this document.

GENERAL TEST CUNDITIONS
TEST SITES

WAVE CORPORATION maintains ope lest site, an apen
field test site located at YOSHIT-CHO, CUNMA, JAPAN.

OPEN FIELD TESTS

A description of the open field test site maintained
hy WAVE CORPGRATION has been submitted to the FCC pursuant
to Section 2.948% of the FCC Rules. A letter of acceptance
from FCC is on file at FCC. FCC 31040/SIT  4/3/1596

130082

SHIRLDED ENCLOSURE ( SCREEN ROCM )

All conducted radic noise measurements are made 1n the
shielded enclosure in accordance with the cited applicable
siandard and procedures.

INDIVIDUAL GQUIPMENT TEST REQUIREMENTS
Refer to Section 7.0
MEASUREMENT INSTRUMENTATION

All measurements were made using egquipment witich con-
forms to the American National Standard Specifications for
Electromagnelic Interference and Field Strength Instrumen-
fation 10 KHz to 1 GHz, C63.2 (1987).
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MEASURING INSTRUMENT CALIBRATION

The measuring equipment which was utilized in performing
the tests documented hercin has been calibrated in accordance
with the manufacturer’ s recommendations utilizing calibration
equipment which are traceable to rccognized national standards.

DETECTOR FUNCTION SELECTION AND BANDWIDTH

All conducted and radiated radio noise emission testing
was performed utilizing Spectrum Analyzer and radio noise
meters incorporating CISPR quasi peak function, if a weighting
circuit was employed in that instrument.

UNIT OF MEASUREMENT

Measurements of radiated interference are reported in
microvolts per meter of dB(uV/m) at the specified distance.
Measurements of conducted radio noise interference are
reporied in terms of microvoits or dB(uV).

ANTENNAS

Measurements are made using calibrated, tuned halfwave
dipole antennas, biconical and fog periodic antennas.
Heights and positioning of antennas for specific tests
are indicated in Section 7.0.

FRCQUENCY RANGE TO BE SCANNED

The {requency range from 9 KHz to 1,000 MHz is
searched for radiated emissions. The frequency range
from 450 KHz to 30 MHz was searched for conducted emission.
Teat set-ups were as diagramed in section 7.0.

DATA REPORTING FORMAT

Afl data is recorded and reported in accordance with
part 15 and other applicable documents.

CONFIGURATION OF EQUIPMENT UNDER TEST (EUT)

For digital devices designed Lo be part of a multi-unit
system, the EUT shall be installed in a typical system and
configuerd in accordance with the manufacturer’ s instructions.
It shall also be operated in a manner that is representative
of the typical usage for that EUT. During all tests, the EUT
and all system components shall be manipulated wihtin the
confines of typical usage Lo maximize each emission.

i4_
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WAVE CORPORATION

TEST CONDITIONS FOR  EUT

Part 15 provides that the (EUT) shall be configured and
operated in & maaner which will tend to maximize its emission
characlteristics in a typical application . Power and signal
distribution. grounding . interconnecting cabling and physical
placement of equipment or eguipmens of a test system shall
simulate the typical application and usage (0 maximize the
emission characteristics in so far as practicable. The EUT
shall be furnished with rated (nominal) voltage as specified In
the individual-equipment power requirements. The power suppiied
to the EUT may need to be filtered to meet the reguirements
of 4.6.1.( refer to Section 7.0 for actual test conditions. )

OPARATING CONDITIONS

Part 15 provides that the EUT shail be operated at the
specified load conditions(mechanical and / or electrical),
{o maximize the emission characteristics, for which it is
designed. Section 7.0 describes the actual test conditions
during this test.

CONDITIONS OF THE EUT

The EUT was operated prior to testing to allow 1t to
stabilize to a normal operating condition.

INTERFACING PORTS

A digital device containing interface ports shall have each
port connected to an appropriate peripheral for the purposes of
testing a typical configuration. [f the EUT incorporates multiple
interface ports for connection of identical peripherals, only
one external peripheral of each type needs Lo be attached to the
EUT during testing, provided it can be shown through testing that
the use of any additional peripherals would not take the system
out of compliance. Otherwise.all interface ports an the EUT
shall have an external peripheral connhected to it.

Refer to paragraph 7.1 for a description of the test setup

EUT  GROUNDING

The EUT was grounded in accordance with the manufacturer’ s
Instructions.
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TEST ENYIRONMENT

The environment atl ithe test site satisfied the requirvements
of FCC 4T CFR, Part 15 with respecl to ambient radio noise
and signals.

AMBIENT RADIO NOISE AND SIEGNALS

The ambient levels during this test were at or below the
limits prescribed in FCC Part 1B CFR and related documents.

TEMPERATURE

The ambient temperature during Lhls test was within the
recomrmended limits for this equipment.
The actual condiiions are described in paragraph 8. 1.

ARRANGEMENT OF EUT (on tesl site)

The EUT unil or units and interconnecling cahles were
placed in the worst case positions. The actual test set-up
is diagrammed in section T.0.

GROUND PLANE

A ground screen is uscd for open field site testing when
required Lo meet the FCC quality requirements.

CONDUCTED POWERLINE MEASUREMENTS

Conducted powerline mesurcments were made in compliance
with Part 15 utilizing a LISN.
CONDUCTED POWERLINE TEST CONFIGURATIONS

The BUT was configured as i1llustrated in Seciion 8. 0.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

A LISN with characieristics which conform to ithe require-
ments of Parl 15 was used for the measurement of conducted
powerline noisc.

Any correction factors used are indicated 1n Section 8.0.
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GROUNDING
A1l conducted powerline measurements were performed with
the LISN housing, measurement instrumentation case, ground

planes, etc., electrically bonded together in Such a manner
that they were at the same RF potential

MEASUREMENT PROCEDURE

Poweriine conducted radig noise measurements were made at
the plug end of the EUT power cord by the use of mating plugs
and receptacles on the EUT and LISN.

EUT PUOWER LEADS

Refer to Section 8. 0. for power lead configuration.

SHIELDED POWER LEADS

fquipment shali be connected Lo the LISN and tested with
leads belonging to the equiment.
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RADIATED EMISSION MEASUREMENTS

Measurements of radiated radio-nolse were made using the
measuring instrumentation and antenna specified 1n 4.2 and
4.2.4 respectively., Radiation from the EUT including radiation
from all signal and power cabling was measured. Consistent
with Section 4, above, the EUT was set up and operated to
mayimize the emission characteristics 1n a manner representative

of actual use.

DETERMINATION OF TEST RADIAL

Radiated emission magnitudes were obtained 1n the aziguthal
direction of maximum field strength Tor each predominant
emission. Primarily. tests were made to determine the system
spectrum signature., the sirengths of the stronger emissions.
and the directions in which these emerge from the system.
During this testing, EUT arrangement was varied within the
scope of expected usage to maximize radiations.

RADIATED RADIO NOISE TESTS

Radiated radio noise measurements are made at the test
site described 1n 4.1 above. The EUT subject to radiated
limit at 3 meters, shall be measured at a distance of 3 meters.
Equipment subject to a limit at 10 meters would be measured
at a distance of from 3 to 10 meters provided that the results
are extrapolated to equivalent signals at 10 meters utilrzing
an inverse distance extrapolation factor (20 dB/decade).
At test distances between 3 meters and 10 meters. the antenna
15 varied in height between | meter and 4 meters above ground,
to determine the maximum level of emissions with Lhi1s range.
Both horizontal and vertical orientation of the search antenna
were employed and maximum values reported.
For vertical polarization. the bottom ernd of the dipole 1s kept
at least 25 cm above si1te ground.
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RADIATED EMISSION MEASUREMENT TEST RESULTS

TEST SET-UP

All measurements were made as described 1a Section 6.0,

The diagram below shows the test set-up which was utilized to
make these measurements.
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.2 TEST EQUIPMENT

The following equipmenl was

weasurements contained

CORPORATTI OGN

util
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in making the

I MANUFACTURER OR TYPE MbDEL Nh. éﬁk}AL Nh. CALIBRK%IUN |
DU
np. PLOTTER 75504 2107A01925 ) -
NEC COMPUTER peosotsA |2t |
H.P. SPECTRUM ANALYZER 8H6TA “2841AOO585 04 / 58.
ROHDE & SCHWARZ ESVVW?E? i 352564/024 708 / Qé_
TEST RECEIVER :
H.P: PREAMPLIFIER m 84471 1937A03é£27 d4 / géi
SCHWARZBECK " 1 | N
BICONICAL ANTENNA BBAQ106 07 06 / 98
%mEMCU L.OG PERIUb[C ANTENNAAA?iéiigmrﬁhr | 9212*3483 06 / gé
SCIWARZBZCK DIPOLE ANTENNA | VAP | 409 1/ 98
SCHWARZBECK DIPULE ANTENNA-— UHAP m_'g409 . i1/ gé' -
H.P. SPECTRUM ANALYZERV " 8593E _3639A0254 11/ 98
I. P. H0GHz PREAMPL&FIER o ééagiﬂ 332A00353 mOT / éé'7h7
EMCO DUUBLE beGED “ " 3]i67 _ 9616—2321 08 / 98m
GUIDE ANTENNA
ADVANTEST DOQUBLE RIDGED | TRlTBOé -23370003 06 / 98 o
GUIDE ANTENNA
ABSORBING CLANP -2l 871603 04 / 98
AXE}Z_g;EETRﬁiﬂANALYZER — 85641 - 070265600 05 / 98
_7EMCUULinC frobc - 3%01 | 1165 o 05 / 98
44XE¥i&E ROD RQTENNA 33018 | 9605f5%64 -iO / 898 B
ROHDE & SCHKARZ Tesue lsozes1/0i7 | 08 /98
TEST RECEIVER

t Calibration performed in accordance wilh manufacturer specifications.
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7.3 TEST PRCCEDURE

The device under test was placed on a rotatable table, if the
device was floor-standing equipment. The devices under test were
placed orn a roiatable table top 80 cm above ground, if the
devices were table-top equipments. The E.U.T. was rotated 360
degrees to determine the position of highest radiation. At 3 or
10 meters distance away, the interference receiving antenna was
mounted on top aof a variable height tripod. The antennas used
were a tunable dipole. biconical and log periodic antennas. The
height was varied between one metler and four meters above grouad
Both horizontal and vertical polarization of the antenna was
used to make the measurements. Refer to figure 1 for measuring
conditions.




WAVE CORPORATION
FIGURE 1. MEASURING CONDITION
EQUIPMENT  DIGITIZER MODEL  GD 0912-A
POWER SUPPLY AC120V, BOHz
SYSTEM CONFIGURATION
SI1GN MANUFACTURER DESCRIPTION | MODEL NO. SERTAL NO. FCC ID OPERATING N
CONDITION
A WACOM Co., Ltd. DIGITIZER GD-0912-A | T1IS00019 HVAGDO912A | Normal mode
B WACOM Co., Ltd. Inking pen GP- 110-00 —_ - —
C Apple Computer, Personal M3076 SGA338 BCGM3076 Running mode of
Inc. Computer 232LX test program
D Apple Computer. AC Adaptor M3366 S
Inc.
I Apple Computier. Display M2978 CY4374 BEJCAS00 Display mode of
Inc. NC3CV "H™ pattern
F Apple Computer, Printer M3362 VCT09M AZDM3362 Print mode of
Inc. 2V65Q "H” pattern
G Apple Computer, Kevhoard MO116J 029082 BCGHES
Inc. MO116
H Apple Computer, Mouse M2706 1.CH08 BCGM2706 _—
Inc. LAKTI8
FIGURE OF SYSTEM CONFIGURATION
KRN
if
. . - _ — . F‘
s |
— 1 —- 8
e N R
—_— —_- — - 14
17 £3
DC POWER LINE
q_[:-l3 4‘1‘(* D
ACT20V ACTOOV AC100V

,,12 —
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NO. CABLE - PIN NOU. .“ LENGTH SHIELDED
41 | ADB I/F CABLE 1p 2. 5n Yes
._*2 AC CABLEI | 3P L. Bm | No o
*j- AC CABLE | " - 3P Z.Om No |
£4 | DC CABLE 2P 1. 9m No
£5 | VIDED SIGNAL CABLH 15P N 1.5m “ Yes
__;6 Printef CABLE 8P | 1. 9m Yes
*T- ADﬁ I/F CABLE AP 1. 4m Yes
—-*8 ADB [/F CABLE 4P | (. 8in Yes
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RADIATION LIMIT (REF. SECTION 15.109 and 15.209 Radiated emission
limits)

A1l emanations from a Class B Digital Device or System of
Subpart B and €, including any nelwork of conductors and apparatus
connected thereto, shall not cxceed the level of field strengths
specified below.

FREQUENCY (F) DISTANCE FIELD STRENGTH
(MHz) (METERS) (dBuV/m)
0.009 — 0.49 300 7.6--2010gF
0.49 — 1.705 30 27.6 —-201ogF
1.705 — 30 30 29.5
30 — 88 3 40.0
88 — 216 3 13.5
216 — 960 3 46.0
Above 960 3 54.0
Note: (1) The tighter limit shall apply at the edge between

two frequency bands.
(2) Distance refers to the distance 1n meters between

the measuring instrument antenna and the closest
point of any part of the device or system.

(3) F is the freguency in megahertz of the emission
under investigalion.

AMBIENT CONDITIONS

The ambient conditions at the time the test was conductled
were as follows:

TEMPERATURE 16 DEGREES CENTIGRADE
RELATIVE HUMIDITY 50 %

The BUT was allowed to slabilize at i1ts normal operating
temperature prior Lo commencing these tests.

TEST RESULTS

Test result, operating condition is Normal mode, is indicaled
as follows.

_14_
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WAVE No.WE-2094

COMPANY NAME : WACOM Co., Ltd.
EQUIPMENT TESTED : DIGITIZER
MODEL NUMBER : GD-091Z2-A

OPERATING CONDITIONS : NORMAL MODE
TESTED FOR COMPLIANCE WITH: FCC 15 CFR FOR CLASS B DIGITAL DEVICES of SUBPART C

ANTENNA DISTANCE - 3.0m
POWER SUPPLY : AC120V
ANTENNA - Rod Active Antenna 3301B
RECEIVER - ROHDE & SCHWARYZ ESH-2
DATE TESTED : 03/18/1998
TEMPERATURE - 16 Deg C
HUMIDITY ;50 %
TEST SITE - WAVE CORPORATION
TEST ENGINEER : EIJI ARAT

-------- Quasi-Peak Modce ————---

Freq. Reading Level Amp. Corr. Cable Emission Level Limit Margin
Vertical Gain Fact Loss Vertical
(dBuv) (dB) (dB) (dB) (dBuv/m) (dBuvV/m) (dB)
106.000KH=z 72.50 6.0 4.5 0.0 77.0 107.1 -30.1
174.700KH=z= 71.50 0.0 4.5 0.0 76.0 102.8 -26.8
211.000KH=z 68.80 0.0 4.4 0.0 73.2 101.1 -27.9
384 . 000KHz 53.00 0.0 4.4 0.0 57.4 95.9 -38.5
524 .600KH= 52.00 0.0 4.4 0.0 56.4 73.2 -16.8
2.275MH=z 28.00 0.0 4.7 0.2 32.9 69.5 -36.6
Note
The above limit is calculated with a measurement distance, 3m.

Assuming, it is proportion to 1/R* (40dB/decade).
R is a measurement distance.

_15f
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TEST No.WE-2095

COMPANY NAME ;. WACOM Co., Ltd.
EQUIPMENT TESTED : DIGITIZER
MODEL NUMBER : GD-0912-A

OPERATING CONDITIONS : NORMAL MODE
TESTED FOR COMPLIANCE WITH: FCC 15 CFR FOR CLASS B DIGITAL DEVICES of SUBPART B

PN O U b DWW O

ANTENNA DISTANCE ;o 3m
POWER SUPPLY c AC1Z20V
ANTENNA - SCHWARZBECK Biconical BBAS8108 or Dipole VHAP,UHAP
: EMCO Log-Peri 3148
RECEIVER : ROHDE & SCHWARZ ESV
DATE TESTED : D3/17/1898
TEMPERATURE : 18 Deg C
HUMIDITY 50 %
TEST SITE . WAVE CORPORATION
TEST ENGINEER : KEIICHI ADACHI
———————— Quasi - Peak Mode --------
Freg. Reading Level Amp. Ant . Cable Emission Level Limit Margin
Hor. Ver. Gain Factor Loss Hor. Ver. Hor. Ver.
{MHz) (dBuV) {dB) (dB) {dB) (dBuV/m) {(dBuV/m) {dB)
36.868 35.6 26 .1 15.2 4.4 29.1 405.0 -10.
44,318 6.8 26.1 11.8 4.6 27.1 40.0 -12.
899,254 37.0 26.1 10.9 5.4 27.2 43.5 -16.
106.518 2B.5 26.1 11.8 5.5 27.7 43 .5 -15.
141.010C 32.0 26.2 14.3 6.0 26.1 43.5 -17.
161.148 32.8B 33.8 26.3 15.86 6.2 28.1 29.1 43.5 -15.4 ~14.
251.798 34.86 34.2 26.2 17.5 6.9 2.8 . 32.4 46.0 -13.2 -13.
420.428 32.6 26.5 16.2 B.3 . 30.6 46.0 -15.
423%.038 36.5 26 .5 16.1 8.4 34.5 46.0 -11.
480.498 31.6 26.7 18.3 8.8 32.0 46 .0 -14,
529.238 30.0 24 .6 26.5 18.3 9.1 30.9 35.5 46.0 -15.1 -10.
B12.128 33.8 26.3 19.7 9.8 36.8 48.0 -9.

416_




TOTE TESTED : B3-16-1992  TEST SITE : WAUE CORPORSTION
SMISSION LEVEL (dBulm) JERTICAL
140

AACOM Coo, Ltd.
L0-2912-A
FCC 15 CFR, SUBPART C
2. @m
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e TEST SITE @ WAUE CORPCRATION

(LI

DATE TESTED & @2-17-1¢

EMISSION LEVEL (dBull-mi HORTZOMTAL
128 o —
§ § [ § ; P WACOM Co., Ltd.
R M N e
A FOC CLASE B 2in

38 128 209 SEE 1908 (Hz)

EMISSION LEUEL {dBull-m) VERTICAL

A R WACOM Co., Ltd.
e e o B e
A FCC CLASS B am

i
HE
¢
i
¢
¢

30 106 281 Sl 1008 (Hz)
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8.0 CONDUCTED POWERLINE TEST RESULTS

8.1 TEST  SETUP

- N
|
| HP SPECTRUM | ROIDE & SCHWARZ
| ANALYZER | TEST RECEIVER
| |
I - - T___ : __‘: [ S —
/
To e e
Utility
Paower " e l — EE—
Lines | EQUIPNENT
e LL. LS.N. | D : UNDER
- e 'i‘E ST ‘

8.2  TEST EQUIPMENT

The test equipmenl described below was used to conduct
Lthese testls.

MANUFACTURER OR TY.'-PE ;{UDEI“, NU.. ” SEI;IAL NO. CAL]SEEATION
H.P. PLOTTER - | | 7550/\ o 2407A01925 | _
—NIEC CUMPUTER 7 —_PVCQBOIBAZ
H. P. SPFCTRUM ANALYZER 8H6TA 2841/\00585 04 / 98
ROHDF & SCIIWAR/ TEST RECI'IVER I;‘SHZ | 892237/017 08 / 98
RO DE & bCHWARZ ]l.‘JN 19112 ZJ N 7893606/01J -_6-6__/ 9877‘
ﬂ SPECTRUM M‘H\LY/I*R - _ 8393E 3639402541 11 / 98
FMEU Line Prohe N STOI 1165 H/ 98 ]

3 Callbratmn erforde in amozdamp with manufacturcr spemfwat;onb
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8. 4

8.5

8.6

WAVE CORPORATION
TEST PROCEDURE

Bach unit of the BUT was also checked individually for
maximum conducted interference.

The EUT was connccted to the power mains through a line
impedance stabilization network (LISN). This provides 50 ohm
coupling impedance for Lhe measuring instrument. The FCC
states that a LISN with 50 ohm impedance characteristic shall
be used. Both sides of AC line were checked.

The frequency range of 450 kHz to 30 MHz was searched.

WAYIMUM VOLTAGE, RADIO FREQUENCY ( REF. SECTION 15. 107
Conducted Limits )

The maximum allowable conducted Radio Frequency voltage is
250 uV{48.0 dBuV).

AMBIENT CONDITIONS

The ambient conditions at the time the test was conducted
were as follows:

TEMPERATURE 18 DEGREES CENTI1GRADE

RELATIVE HUMIDITY 50 2o

The EUT was allowed to stabilize at its normal operating
temperature prior to commencing these tests.

TEST RESULTS

Test result, operating condition is Normal mode, 1s indicated

as follows.

_20 —
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TEST No.WE-2086

COMPANY NAME : WACOM Co., Ltd.
EQUIPMENT TESTED : DIGITIZER
MODEL NUMBER : GD-0912-A

OPERATING CONDITIONS : NORMAL MODE
TESTED FOR COMPLIANCE WITH: FCC 195 CFR FOR CLASS B DIGITAL DEVICES

POWER SUPPLY . ACLZ20V
RECEIVER - ROHDE & SCHWARZ ESHZ
LISN . ROHDE & SCHWARZ ESH2-Z5, EMCO 38246/2
DATE TESTED : 03/18/1998
TEMPERATURE : 16 Deg C
HUMIDITY : BO %
TEST SITE : WAVE CORPORATION
TEST ENGINEER : EIJI ARAI

———————— Quasi - Peak Mode ---=—----

Freq. Corr. Reading Level Conduction Level Limit Margin
Factor (dBuV) {dBuV) {dB)

{MHz ) (dB} Linel LineZ2 Linel Line?Z2 {dBuV) Linel Linez
0.485 c.1 29.6 21.8 29.7 21.9 48.0 -18.3 -26.1
0.8450 0.1 29.95 29.8 48.0 -18.4

1.076 0.2 22.5 22.7 48.0 ~-25.3
4.681 0.4 28.0 23.0 28.4 23.4 48.0 -18.68 -24.8
12.652 0.8 32.0 32.8 48.0 -15.2

15.038 1.1 30.0 31.1 48 .0 -16.9

18.027 1.3 21.7 31.86 33.0 32.9 48.0 -15.0 =-15.1
24.0386 1.5 32.0 33.5 48.0 -14.5
24,058 1.5 31.5 33.0 48 .0 -15.0
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