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WAVE CORPORATION
SCOPE

The tesl data contained in this report was obtained utilizing
test procedures, cquipment, and sites which were either approved by
or prescribed by the Federal Communications Commission (FCC). The
test procedures described herein are Lhe established methods for
the measurement of radio noise emitted from digital devices as
defined in Section 15.3 of the FCC Rules. The techmical standards
for digital devices are set forth in Section 15.31 of FCC Rules
( 47 CFR 15 ). Methods for the measurement of radiated and
powerline conducted radio noise are covered herein. These
pethods 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-1212-R is an electronic device that transmits coordinate
data to software running on a host computier.

This device typically includes a flat drawing surface called
2 "tablet”, a drawing tool called "stylus” or "puck” which Is
referred to generally as "pointing device’.
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1.2 GENERAL INFORMATION

APPLICANT

MANUFACTURER

EQUIPMENT TESTED
PET NAME
MODEL NUMBER
FCC 1D

HIGHEST FREQUENCY
USED IN THE EQUIPMENT

RADIATED FREQUENCIES FROM
THE INTENTIONAL RADIATOR

TEST SITE

TESTED FOR COMPLIANCE WITH

Measuerment Standard

FREQUENCY RANGE
INVESTIGATED

WACOM Co., Ltd.

2-510-1 Toyonodai, Otone-machi,
Kilasaitama-gun, Saltama
349-1148, JAPAN

WACOM Co., Ltd.

2.5i0-1 Toyonodai, Otone-machi,
Kitasaitama-gum, Saitama
349-1148, JAPAN

DIGETIZER
Gh-1212-R
HV4GD1Z212R
18. 432MHz

384. 0KHz
4160. 8Kl z

: 31040/S17
1300F2

FCC FILE NO.

WAVE CORPORATION

Qosawa 575, Yoshii-cho,
Tano-gup, Gunma, 370-2125,
JAPAN

FCC 15 CFR FOR CLASS B
DIGITAL DEVICES OF SUBPART B and C

ANST €63.4(1992)
1GHz

0. 009MHz To
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REFERENCE DOCUMENTS

The following documents of the dates indicated are
referenced in Lthis report and form a part of this docu-
ment to the extent specified herein.
FCC DOCUMENTS

FCC 15 CFR ( 1989 )
OTHER DOCUMENTS

ANSI 63.4 ( 1992 ) ANST €63.2 ( 1987 )

DEFINTIONS

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

GENERAL TEST CONDITIONS
TEST SITES

WAVE CORPORATION maintains one test site, an open
field test site located at YOSHI 1 -CHO, GUNMA, JAPAN.

OPEN FIELD TESTS

A description of the open field test site maintained
by WAVE CORPORATION 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/S1T  4/3/1996

1300F2

SHIELDED ENCLOSURE ( SCREEN ROOM )

All conducted radio noise measurements are made in the
shielded enclosure in accordance with the cited applicable
standard and procedures.

INDIVIDUAL EQUIPMENT TEST REQUIREMENTS

Refer to Seciion 7.0
MEASUREMENT INSTRUMENTATION

All measurements were made using equipment which con-
forms to the American National Standard Specifications for

Electromagnetic Interference and Fieid Strength Instrumen-
tation 10 KHz to 1 GHz, €63.2 (1987).
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MEASURING [NSTRUMENT CALIBRATION

The measuring equipment which was utilized in performing
the tests documented herein has been calibrated in accordance
with the manufacturer' s recommendations utilizing calibration
equipment which are traceable to recognized 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.
Measuremenis of conducted radio noise interference are
reported in terms of microvolts or dB(uV).

ANTENNAS

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

FREQUENCY RANGE TO BE SCANNED

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

DATA REPORTING FORMAT

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

CONFIGURATION OF EQUIPMENT UNDER TEST (EUT)

For digital devices designed to be part of a multi-unit
system, the BUT 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 representalive
of the typical usage for that BUT. During all tests, the EUT
and all system components shall be manipulated wihtin the
confines of typical usage to maximize each emission.

_4_
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4.5.1  TEST CONDITIONS FOR EUT

Part 15 provides that the (EUT) shall be configured and
operated in a manner which will tend to maximize its emission
characteristics in a typical application . Power and signal
distribution. grounding . interconaecting cabling and physical
placement of equipment o0r equipmens of a test system shall
simulate the typical application and usage o 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 supplied
to the EUT may need to be filtered to meet the requirements
of 4.6.1. ( refer to Section 7.0 for actual test conditions.)

4.5.2  OPARATING CONDITIONS

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

4.5.3 CONDITIONS OF THE EUT

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

4.5.4 [NTERFACING PORTS

A digital device containing interface ports shall have each
port connected to an appropriate peripheral for the purposSes of
testing a typical coafiguration. I[f the EUT incorporates multiple
interface ports for connection of identical peripherals, onty
one external peripheral of each type needs to be attached to the
FUT during testing, provided it can be shown threugh testing that
the use of any additional peripherals would not take the system
out of compliance. Otherwise.all interface ports on the EUT
shall have an external peripheral connected to 1t.

Refer to paragraph 7.1 for a description of the test setup.

4.5.5 EUT GROUNDING

The EUT was grounded in accordance with the mapufacturer’s
instructions.
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TEST ENVIRONMENT

The environment at the test site satisfied the requirements

of FCC 47 CFR, Part 15 with respect to ambient radio nolise
and signals.

AMBIENT RADIO NOISE AND SiGNALS

The ambient levels during this test were at or below the
limits prescribed in FCC Part 15 CFR and related documents.
TEMPERATURE

The ambient temperature during this test was within the
recommended limits for this equipment.

The actua! conditions are described in paragraph 8. 1.
ARRANGEMENT OF EUT (on tesl site)

The EUT unit or units and interconnecting cables were
placed in the worst case positions. The actual test set-up
is diagrammed in section 7.0.

GROUND PLANE

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

CONDUCTED POWERLINE MEASUREMENTS

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

The BUT was configured as illustrated in Section 8. 0.

LINE IMPEDANCE STABILIZATION NETWORK C(LISN)

A LISN with characteristics which conform Lo the require-
ments of Part 15 was used for the measurement of conducted
powerline noise.

Any correction factors used are indicated in Section 8.0.
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WAVE CORPORATION

GROUNDING
All conducted powerline measurements were performed with
the LISN housing, measurement instrumentatioa case., ground

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

MEASUREMENT PROCEDURE
Powerline conducted radio noise measurements were made at

the ptug end of the EUT power cord by the use of mating plugs
and receptacles on the EUT and LISN.

EUT POWER LEADS

Refer to Section & 0. for power lead configuration.

SHIELDED POWER LEADS

Equipment shall be connected to the LISN and tested with
teads belonging to the equiment.
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WAVE CORPORATION

RADIATED EMISSION MEASUREMENTS

Measurements of radiated radio-noise were made using the
measuring instrumentation and antenna specified in 4.2 and
4.2.4 respectively. Radiation from the EUT including radiation
from all signal and power cabiing was measured. Consistent
with Section 4. above, the EUT was set up and operated to
maximize the emission characteristics In a manner representative
of actuati uyse.

DETERMINATION OF TEST RADIAL

Radiated emissiton magnitudes were obtained i1n the azimuthal
direction of maximum field strength for each predominant
emission. Primarily, tests were made to determine the system
spectrum signature, the strengths of the stronger emissions,
and the directions 1n 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 in 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 signais at 10 meters utilizing
an inverse distance extrapoiation factor (20 d8/decade).
At test distances between 3 meters and 10 meters, the antenna
ts yaried in height between | meter and 4 meters above ground,
to determine the maximum level of emissions with this range.
Both horizontal and vertical orientation of the search antenna
were employed and maximum values reported.
For vertical polarization. the bottom end of the dipole is kept
at least 25 cm above site ground.
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7.0 RADIATED EMISSION MEASUREMENT TEST RESULTS

7.1 TEST SET-UP

All measurements were made as described in Section 6.0.
The diagram below shows the test set-up which was utilized to
make these measurements.

"—LM_______ID

Is




WAVE

7.2 TEST EQUIPMENT

CORPORATION

The following equipment was utilized in making the
measurements contained in this reports.

MANUFACTURER OR TYPE MODEL NO. SERTAL NO. CAL[g%%TIUN
_HHT;. PL&%%E&gﬁ 4%550A 246;A0;555
NEC"COMPUTER PCY8O1BAZ | 21
H.p. SPECTRUM ANALYZER .8567A 2841A00585 04 /_98
__kUHDE & SCHWARZ ESV 892564)024 -08 / 98
TEST RECEIVER
7.H.P. PREAMPLIFIER SiZ;D 1937A03312 04 / 98
__EEEWARZBECK o _ |
BICONICAL ANTENNA | BBAS106 0T 06 / 98
EMCO LOG PERIODIC ANTENNA 3146 9212*3483 06 / 98
SCHWARZBECK DIPOLE ANTENNA | VHAP 409 11 / 98
SCHWARZBECK DIPOLE ANTENNA | UHAP | 409 o ii / 98
H.P. SPECTRUM ANALYZER 8593E 3639A0254 11/ 98
i H.P. 50GHz PREAMPL[FIER 830514 ‘ 332A00353 07 / 98
RgEMCU DOUBLE RIDGED 3116 9610-2321 06 / 98
GUIDE ANTENNA
ADVANTEST DOUBLE RIDGED TR17206 23370003 06 / 98
GUIDE ANTENNA
I ABSURBING CLAMP MDS-21 871603 04 / 98
H.P. SPECTRUM ANALYZER. 8564E 070203000 05 / 98
h_EMCU Line Probe 3701 1165 05 / 98
ACTIVE ROD ANTENNA 33018 9609-3764 10 / 98
77RUHDE & SCHWARZ | ESHZ | 892237/017T 08 / 98

TEST RECETVER

t+ Calibration performed in accordance with mantfacturer specifications.

710_
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TEST PROCEDURE

The device under test was placed on a rotatable table, if the
device was floor-standing equipment. The devices under test were
placed on 2 rotatable table top 80 cm above ground, if the
devices were table-top egquipments. 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 of a variable height tripod. The antennas used
were a tunable dipole, biconical and log periodic antennas. The
hetght was varied between one meter and four meters above ground.
Both horizontal and vertical polarization of the antenna was
used to make the measurements. Refer to figure 1 for measuring
conditions.
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FIGURE 1.

MEASURING CONDITION

FEQUIPMENT  DIGITIZER MODEL GD-i212-R
POWER SUPPLY ACI20V, ©60Hz
SYSTEM CONFIGURATION
SIGN MANUFACTURER DESCRIPTION | MODEL NO. SERIAL NO. FCC D OPERATING
CONDITION
A WACOM Co., Ltd. DIGITIZER GD-1212-R | TLJS00014 HV4GD1212R | Normal mode
B WACOM Co., Ltd. LENS CURSOR | GC-210-00 —_
C ANOMA ELECTRIC AC Adaptor AEC-3512B ————
Co., Ltd.
D Compaq Computer | Personal DP386/20e | 4923HSAH0116 | CNT75M5524 | Running mode of
Carp. Computer test program
E NANAO Corp. Display OOFC1003AX | 56475129 GCJa060 Display mode of
coordinate
F STAR MICRONICS Printer J250 430091101326 | B6DBMFJI250 | Print mode of
AMERICA INC. "H” pattern
G Compaq Computer | Keyboard LR68219 108195730790 | ACJBD
Corp. 7109232
H Fujitsu Ltd. Mouse NO1B-0651- | 6359494C ——— -
B101
FIGURE OF SYSTEM CONFIGURATION
6 | [H]
1
8 £9 £5 —
L F
L
$4 —
—— E
¥
1 £3 £6
-------- DC POWER LINE 5
o] o
T T
ACI20V  ACI00V ACLOOV AC100V




WAVE CORPORATION
NO. CABLE PIN NO. LENGTH SHIELDED
£1 | DC CABLE op 2. On No
£2 | SERIAL T/F CABLE 10P 2. 5 Yes
£3 | AC POWER CABLE 3p 2. 0 No
t4 | VIDEG SIGNAL CABLE | OP - I5P 1. 8n Yes
45 | PARALLEL 1/F CABLE | 25P - 36P 1. 8m Yes
£6 | AC POWER CABLE 3p 1. 8n No
¥7 | AC POWER CABLE 3P 2 0m No
%8 | Keyboard CABLE 6P 2. 0m Yesu
9 | Mouse CABLE 6P 1. 8m Yes
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WAVE CORPORATION

7.5

7.6

RADIATION LIMIT (REF. SECTION 15.109 and 15.209 Radiated emission
limits)

All emanations from a Class B Digital Device or System of
Subpart B and €, including any network of conductors and apparatus
connected thereto, shall not exceed the level of field strengths
specilied below.

FREQUENCY (F) DISTANCE FIELD STRENGTH

(MHz) (METERS) (dBuV/m)

0.009 — 0.49 300 7.6 —201ogF
0.49 — 1.705 30 27.6—201ogF
1.705 — 30 30 29.5
30 — 88 3 40.0
88 — 216 3 43.5
216 — 860 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 in meters belween
the measuring instrumenl antenna and the closest
point of any part of the device or system.
(3) F is the frequency in megahertz of the emission
under investigation.
AMBIENT CONDITIONS

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

TEMPERATURE 18 DEGREES CENTIGRADE

RELATIVE HUMIDITY 55 2

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, is indicated
as follows.
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WAVE No.WE-2082

COMPANY NAME : WACOM Co., Lid.
EQUIPMENT TESTED : DIGITIZER
MODEL NUMBER : GD-1212-R

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 : ACL20V
ANTENNA : Rod Active Antenna 3301B
RECEIVER : ROHDE & SCHWARZ ESH-2Z
DATE TESTED : 02/13/1998
TEMPERATURE . 15 Deg C
HUMIDITY : B3 %
TEST SITE : WAVE CORPORATION
TEST ENGINEER : MITSUYUKT AKUZAWA

ffffffff Quasi-Peak Mode s

Freq. Reading Level Amp. Corr. Cable Fmission Level Limit Margin
Vertical Gain Fact Loss Vertical
{dBuV) (dB) (dB) (dB} {(dBuv/m) {dBuV/m) {dB)
23.950MHz 32.00 0.0 7.1 1.0 40.1 69.5 -29.4
26.723MHz 16.50 0.0 7.5 1.0 25.0 69.5 -44 .5
Note

The apove limit is calculated with a measurcment distance, 3m.
Assuming. 1t is proportion to 1/R® (40dR/decade).
K is a measurement distance.

_15_



TESTED FOR COMPLIANCE WITH:
ANTENNA DISTANCE
SUPPLY

FFERREREEREFF X R ERE R RN EMISSICN LEVEL OFf BEUT #rzxxxa s xR ## ¥4 ¥ XXX REHHFN

COMPANY NAME
EQUIPMENT TESTED

MODEL NUMBER
OPERATING CONDITIONS

POWER

Freq.

{MHz)

30.
40.
60.
83.
89.
87.
105.
120.
125.
142.
160.
165.
.028

320

440.
480.
520.
80C.
640 .
720.

110
024
024
898
894
810
338
024
398
948
028
528

028
028
028
048
048
048

ANTENNA

RECEIVER
DATE TESTED
TEMPERATURE

HUMIDITY

TEST SITE

TEST ENGINEER

Reading Level

oo A

(]

Hor. Ver.
{dBuVv)
35.
34.0 44
38.2 42.
45.2
43.8
34 .
8.4
38.8 32.
35.
z8.8
38.4 35.
35.0
36.
32.0 34 .
38.
34 .8 38.
38.
32.0 36,
33.

OO

Amp .
Gain

(dB)

26.
26 .
26.
25.
26.
26.
26.
26 .
26.
26.
256.
26 .
26.
26.
26.
26.
26.
26.
26.

[N NI S B B | IRV IR B I aS R e e i AV

TEST No.WE-2083
WACOM Co., Ltd.
DIGITIZER
GD-1212-R
NORMAL MODE
FCC 15 CFR FOR CLASS B DIGITAL DEVICES of SUBPART B
am
AC120V
SCHWARZBECK Biconical BBA8106 or Dipole VHAP,UHAP
EMCO Log-Peri 3148
ROHDE & SCHWARZ ESV
02/23/1908
18 Deg C
55 %

WAVE CORFPORATION
KEIICHI ADACHI

Quasi - Peak Mode --------

Ant. Cable Emission Level Limit Margin
Factor Loss Hor. Ver. Hor. Ver.
(dB) {dB) (dBuV/m) (dBuV/m) (dB)

ig.4 4.3 31.86 40.0 -8.4

13.7 4.5 26.0 36.0 40.0 -14.0 -4.0

7.6 4.8 24.5 28.3 40.0 -15.5 ~-11.7
7.8 5.2 32.1 40.0 -7.9
9.2 5.3 32.2 43.5 -11.3

10.8 5.4 23.9 43.5 -19.86

11.8 5.5 28.4 43.5 -14.1

13.0 5.7 21.4 25.0 43.5 -12.1 -18.5

13.3 5.8 28.8 43.5 -14.7

14.4 6.1 32.9 43.5 -10.68

15.5 5.2 23.8 30.4 43.5 -9.7 =-13.1

15.8 6.3 30.8 43.5 -12.7

14.5 7.6 32.4 46 .0 -13.86

18.95 8.0 30.5 32.7 46.0 -15.5 -13.3

18.3 8.8 37.2 46.0 -8.8

18.2 9.1 25.86 38.8 46.0 -10.4 -7.2

19.5 9.5 41.3 46.0 -4.7

19.9 3.8 35.3 40.1 48.0 -10.7 -5.9

22.3 10.2 40.0 46 .0 ~6.0

_16_
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WAVE CORPORATION

8.0 CONDUCTED POWERLINE TEST RESULTS

8.1 TEST SETUP

HP SPECTRUM ROHDE & SCHWARZ
ANALYZER TEST RECEIVER

To
Utility
Power
Lines PQU[PMENT
) E— UNDER
TEST

8.2  TEST EQUIPMENT

The test equipment described below was used to conduct
these testis.

MXEhFACTURER UR—;¥;£__ i MODEL NO. T_—ggklAL NO. CAL%EEATIUNT
H.P. PLOTTER - T550A - 246}A01925
igg‘ghMPUTER - PCQSOiERE_ku)__Hgi R
H.P. SPECTRUM ANALYZER 856TA 2841A00585 04 /_gé
ROHDE & SCHWARZ TEST RECEIVER | ESH2 892237/017 08 / 98
RUHDE—E;_EEQQARZAIEENAA,_—Agﬂ_dgggﬁgjgg_m 893606/019 06 / 98
H. P. SPFCTRUM_KEKL;EEEJ__Agg__# égBBE _5659A02541 11 / 98
LEEE? Line Probe 47__§391 ___Q—E]!g?. :j—aﬁ:Z_QB__f

t Calibration performed in accordance with manufacturer specifications.
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WAVE CORPORATION

TEST PROCEDURE

Bach unit of the EUT was also checked individually for
maximum conducted interfcrence.

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

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

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

The maximum allowable conducted Radio Frequency voltage is
950 uV(48.0 dBuV).

AMBIENT CONDITIONS

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

TEMPERATURE 15 DEGREES CENT!GRADE

RELATIVE HUMIDITY 93 %

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

TEST RESULTS

Test result, operaling condition is Normal mode., is indicated

as follows.




SR EHEEEAEERERXRREREREEE CONDUCTION LEVEL of EUT SR ERFFAEERREFFEERRERREREE

COMPANY NAME
EQUIPMENT TESTED
MODEL NUMBER

OPERATING CONDITIONS
TESTED FOR COMPLIANCE WITH:

POWER SUPPLY
RECEIVER
LISN
DATE TESTED
TEMPERATURE
HUMIDITY

TEST SITE
TEST ENGINEER

TEST No.WE-2084
WACOM Co., Ltd.
DIGITIZER
GD-1212-R
NORMAL MODE
FCC 15 CFR FOR CLASS B DIGITAL DEVICES
AC120V
ROEDE & SCHWARZ ESH2
ROHDE & SCHWARZ ESH2-Z5, EMCO 3825/%
02/13/1998
15 Deg C
53 %

WAVE CORPORATION
MITSUYUKI AKUZAWA

———————— Quasi - Peak Mode --------

Freq. Corr. Reading Level conduction Level Limit Margin
Factor (dBuV) (dBuVv) (dB)
(MHz} (dB} Linel Line?2 Linel LineZ2 (dBuvV) I.inel Line?2
10.432 6.7 27.0 25.5 27.7 26.2 48.0 -20.3 -21.8
22.704 1.5 23.0 28.5 24.5 30.0 48.0 -23.5 -18.0
2%.939 1.5 32.0 37.6 33.5 39.1 48.0 -14.5 -8.89
28.164 1.8 21.0 27.0 22.8 28.8 48.0 -25.2 -19.2
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