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MEASUREMENT REPORT

Seape - Aoasuremoent ancd determination of clectiontacnetic emissions (EME! of racho

froqueicy dovices including intentional anddor unintentional radiators for compliance

with the fochnieal rules and reculations of the Federal Communications Commission.

: Applicant Name: ZOLTRIX, INC.
; Address: 11778 Christy Street !
T; Fremont, CA 945348
i Atlention: Andrew Ma, Generat Manager
« FCCID: H4TFM-RIA3IX
« Class: B Digital Device / Peripheratl (JBP)
« EUT Type: 16-Bit ISA Bus Data/Fax/Voice Modem Card
« Trade Name: ZOLTRIX
« Model: FM-V5P3361
e Max. Baud Rate(s):  33.600 pps (Data Modem?
14 400 ops (Fax Send/Recewve)
o Crystal/Oscillator(s). 52.416 MHz
e Ports/Connectors: (HRI-11C: Line & Phone
(2) Mini-Jacks: MIC IN. MIC OUT, Speaker
o FCC Rule Part(s): Part 15 Subpart B
¢ Test Procedure: ANSI C-63.4 (1992}
e Datas of Tests: December 12-13. 1996
s Piace of Tests: PCTEST Lab, Colurnbia. MD U.S.A.
o Test Report S/ R QR0AYAZT77 .HAT
« JOb No. CHANEY #8007
Nores This vepet does ol bichicde FOC Part 68 testne and registration.
] & ¢
DNAVIUA
Lah Code 1004310
¢ 19Y8 PCTEST Leth FOLTRIX, Inc. FOC LD HiTEM-RIASX !

16-Bit IS4 Bus Data. Fax. Voice Moden Cavd
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Teud Dates: i ocember L4213, 1996 Certication

Introduction

The measurement procedure deseribed in American National Standard for Methods of
Measurement of Radin-Noise Limissions from Low-Voltage tlectrical and Electronie
Fgupment in the Range of 9kHz 1o 40 Gz IANSHCOH 3419920 was used in defermin-
ing racdiated and conducted emissions emanating from ZOALTRIX, Inc. 16-Bit iISA Bus
Data/Fax/Voice Modem Card FCC 1D: H4TFM-RIA3X.

Tieees measurement tests were conducted at POCTEST FEngneermg Laboratory taciiity in
Niew Concept Business Park, Guiltord Indusinal Park, Columbia, Maryland. The siie
acliiress s 66RO Dobinn Road, Columbia, MG 210450 The test ~te s one of the high-
est points in the Columbia arca with an elevation of 390 jeei above mean sea ievel.
The oite courdinates are 392017157 N latitude and 76949738 W longitude. The taaiiny
T miles Sorth of the FCC Taboratory, and the ambient signal and ambient signai
“treavth are approsimalely equal o those of the FCO laboratory. There are no M or
TV transmittors within 15 miles of the sile, The detalled description of the PCTEST
moasurement facility was tound 1o be in compliance with the reguirements ol & 2.948

according o ANSHOG3 4 on Jetober 149, 1992,
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Product Information

.

Equipment Description:

The bguipment Under Test (ELTHS the ZOLTRIX, Inc. (Model: FM-VSP33611 16-Bit
ISA Bus Data/Fax/Voice Modem Card FCC 1D: HATFM-VSPRIAZX. The FUT isatures

Socakerphone, and Personal Vorce Messaging System

s Haug Batetsry Dystar 33,600 bps (Dot

Foaw: 14 400 s tSend/Kecero

{rystal:Oscilintoris: A LN
Chipsetier ROCKWELL A95(23-7
Eadutonat Pariisg RI-: i Tetephone Line connector

RI-11C: Telephone Handser conbector
Mut-lack: SPEAKER

Mim-facks MIC N

Mim-lack: MIC OUT

Coolilers s inshiviclod Teleo wires

Shigtclect Audio cables
Hoe Compatifality: Vo3 1SA Bus intertace

Ponor Supply: e host computet
i ; {

EN suppression devicerst insialicd i producion:

+ zeeschematcs (Appendix B)

ES A sppression devecolst added andor modified during festing:

none

'

1998 PCHEST Lab FOLIRIX, [ne, FCC HY: HITFM-RIASN
[6-Bit ISA Bus Date, Foax Voice Modem Card
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v Y98 PCLEST Lab

Conducted Emissions

The line-conducted facitity s located inside o 16'x20 %107 shietded enclosure.

It i manutactured by Ray Proor Series 81 (Fig, 21,

Tiwe shielding elfechiveness
of the shielded room s in acenrdance with MIL-5te-285 or NSA #5-6

A Tmax oam, wooden table 80 cm. high s placed 40cm. away irom the ver-
tic abwall and 1.5m away from the side wall of the shiclded room (Fig. 30
Soiar Electronics and EMCO Maodel 372572 110kHz-30MMz1 50 /50 uH
Line-Impedance Slabilization Networks [LISNs are bonded to the shielded
coom F1p. 31 The ELT i powered irom the Solar LISN and the suppon
eguipment is powered from the EMCO LISN. Power io the LISNsg are Til-
1erech By a high-current high-insertion Toss Ray Proof power ling lilters
A00UE TakHz-10GHzE The purpose of the tilter 1s 1o atlenuaie ambient <ip-
ot inlerTerence and this Tilter is atso bondert to the shiclded enctosure. All

es are <hiclded by braided Hnned copper Zipper iuning with

clectrical cab
inmor diameter of 120 10 the EUT is a DC-poswered device, nower will be
derived rom the source power supply i normally wiil be powered from ang
this supply lines will be connected 1o the Solar LISNL LISN «¢ hematic dia-
S is shonen o Bigure 30 All iterconnecting cables more than 1T meler
wore shortened by nanomductive bundling serpentine tashioni to a T-meter
lengrh, Sutticient time tar the BT support eguipment. and test eqguipment
coas aliowed i order tor them to warm ap to theit normat operating condi-
Hon, The RE output of the LISN was connected 1o ihe speclram anaivzer 1o
determine the treguency producing the maximum EME from the EUT. The
pectrum was seanned rom 450 kHz o S0 ML with 20 mace sweep hme
The frequency producing the maximum level was reexamined using EMI/
Cicld tntensity Moter and Quasi-Peak adapter. The detector funclion was sel
L CISPR guasi-peak mode. The bandwidth of the receiver was set to 10
itz The EUT, support cyuipment, and interconnecting cables were ar-
raneed and manipulated o maximize cach EME emission. Lach emission
s masimized by switching power fines; varying the mode o1 operation or
resofution, clock or data exchange speed: scrolime H patlern 1o the CUT
anchar support equiizment, and powering the momndor rom the tioor
moumiced outlet box and the computer aux AC outlet, 11 apphicahle; which-
cver determined the worsi-case emmssion. Photographs of the worst-case
cmission can be seen in Appendix (. Tach EME reported was calibrated us-

g the PERPBGA0E signal generator,

RaN

ZOITRIX, Inc., FPCCID: HATFM-RIAZX
10-Bit ISA Bus Data Fax. Voice Modem Cetrd
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Flo. 6. d-neter Test Site
Mg, 7. Biimensions of

Crutedeor Tost Site

Fros 8, Tureable and System

SO

LG ormatived st

TV

Attenuastion Curses

9S8 PCIEST Lab

Radiated Emissions

Prelimemary measurements were made mdoors at bmeter using broadbana
antennas, broadband amphifier, and spectrum analyzer to determine the tre-
quency producing the masimum EME Appropriate precaution was taken 1o
crsure that ail EME from the ELT were maximized and investigated. The
wstem cantiguration, clock speed, mode of operation or video resolution,
urntable azimuth with respect to the antenna were noted for each tre-
quency tound. The spectrum was scanned om 30 to 200 MH7 using bi-
Comtcal anionna and 200 10 TO00 MEZ using log-spiral antenng, Anove |

CiHyz, Limearly polarzed double ndge horn anrermas are used.

Final measurements wore made outdoors at 2-meter test range using Roberts™
Dipole anternas or horn antenna lsee bigure ). Thetest cuuipment was
placed on a wooden and plastic bench situated ona 1.5 x 2 mater area adja-
COnl Lo Lhe measurement area see Digure 710 Suiliciont time tor the B4
suppont eguipment, and Lest equipment was atlowed in order 1or them 1o
warm up 1o their normal operating condition. Each requency tound durng
PITE-nC AN MeasUrenIents was re-Cxamined and u’\\'{)sh;_:aljerl using EMIReld
intersily Moter andd Quasi-Peak Adapter. The detector tanction was set (o
CISPR quasi-peak mode aned the bandwidth of the recetver was setio aely

LHZ or 1 AHz depending on the requency or type of signal.

The hali-wave dipole antenna was tuned lo the Trequency tound during pre-
limvinary raciated measurements, The EUT, suppon cquipment and intercon-
necting cables were re-conigured 1o the set-up producing the maximum
crnssion 107 e trequency and were placed on lop of a O.8-meter high non-
metailic 1 v 1.3 meter tahle isee Figure 8), The EUT. suppont equipment,
and interconnecting cablos were re-arranged and manipalated 1o maximize
vach EAE cmisston. The turntable containmg the system was rofated; the an-
tenna hoereht was varted 1 lo 4 meters and stoppod at the azimuth or hui;},hl
proclUCng HIG MAXinuwm emission. Lach emissicn was maximized by vary-
tng the mode O operanon or resofution: clock or data exchange speed:
s(fr(’)“\ﬂ}__’\ H paitern to the ELT ANCFOT SUpROr cgquipment, and powering the
ONIGE Trom the Hoor imounied sutien box and the computer aux AL autlet
i apnlicable; and changing the polarity of the antenna, whichever deter-

Fined the worsi-case emission. Pholographs of the waorst-case emission can
he scon it Appendix O Lach EME reported was calibrated using the
HEARKAGE sgnai penerater. The Theoretical Normalized Site Attenuation

¢ Ures tor Both horzonial and verticat polarzation are shown n Figure 9.

ZOLIRIX, Inc. FCCID: HATFM-RIAX 5
16-Bif ISA Bus Deafe, Fax:Voice Modem Card
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Support Equipment Used

AN Phase Computar FOC D MUFAPCSYZTONA2EL SIND AP 20522
S unshiekded power cord

ZOLTRIX Fax Modem FCC I1D: H4TFM-RIA3X fEUT)

Cuverex POCTYVOA Card FCC D E3EEVVGA-THS

OPTHine. Sound Card OO LOKOMSNDY 3

2o Panasonic Montor FCO D ACIDHZEKMN-F408 SN KIB2440G352
LA N unshielded power cord

.o, shaelded cable

v HE Thinklet Printer FOC D BSAGXLI22250C SN 2604510169
Lo, unshielded AL power cored

L0 s, shuelded catale thunedted:

S Logitech Mouse FOC D) DZLMMIDEA?Z G LCUad 1017896
La . Smelded cable

5. EPSON Modem FCC D BRAMIS2CZN2A SN (MO2HY
1.8, unshiclded DC power cord
P2, shielded cable

iy Maxi-Swite h Kevboard FCC D D712 162004-XX SN AMO3TTORTRG
Ch i, shietded cable

T Duotone 400 Phone Aodel 44-453 SN 20T 8

Ve, unshietded power cord

i m. unshielded Teice cable

S, Aero? Line Simulator Maodel: LS00 SiN: 7HOTHO9
1.8 m. <hielded power cord
.8 m. unshickded Teloo cable

HSony Microphone Mool F-v4 T SING none
8. shelded cable

P sony Speinker Model: SRS-5 5N none

P . Shiekded cabic

e Appendix C - "Test Photographs” tor actual system sef-up./

« (998 PCTEST Lab 7OLTRIX, Inc. FCC T HATFM-RIA3X (43
16-Ril ISA Bus Data Fax. Voice Madem Card
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Test Data
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Tear Dates: December 2215 1896 Cerhiication

Conducted Emissions

FREQ (MHz)  LEVEL (dBm) UNE V) MAR%" {dB}
0.97 -71.80 A 57.5 -12.8
15.15 - 67.61 A 93.2 -86
22.76 - 66.89 A 1013 79
0.97 -71.07 B 62.6 -120
15.08 - 66.76 B 102.8 77
22.76 - 66.40 B 107.2 | 7.4

Table 1. Line Conducted Emissions Tabulated Data

NOTES:

1. All modes of operation were investigated and the worst-case emissions are reported.

The limit for Class B device is 250 1V from 450kHz to 30MHz.
Line A = Phase Line B = Neutral

B oo

Deviations to the Specifications: None

* A HP26408 siond generalor with rcuracy rocecdle to the Ktional fasttute of Stardurds aned Technology (formely NES).
#x 43 ek mae.
i FOUS PCTEST Lab ZOLTRIX, Inc. FOC ID: H¥TFM-RIA3YX

16-Bit ISA Bus Data. Fax. Voice Modem Card



Tosl Keport =™ 39680414277 447 FOO Class 12

Tl Ddaiess Piocomber 22173, FUY95 LT i

Test Data

Radiated Emission

Freq. Level AFCL™ POL Height  Azimuth FiS Margin™*

(MHz) {dBm) (dB) (H) {m) (v angle) (pv/im) {dB)
7‘1‘3“ B -760 | 5.5 v 27 | ac | 74.6 - - 25
70 | -772 | 74 | v | .2‘6 | 160 72.3 -2.8
13.16 | -820 | 172‘3 H | .2.4 h 186 | s -5.2 7
144 2 | -810 | 133 H | 2.3 | 180G | 91.7 | --42
271.3 -860 | 196 | i | 1.7 190 | “.1.067 | -54
3448 -88.0 | -22.0 | v | 186 | 21[;- | 17725 -50

Tabic © Kachiaied Measurements at S-meiers.

= - woms:

1. All modes of operation were invesfigated and the worst-
case emissions are reported.

2. The radiated limits are shown on Figure 10. Above 1GHz
the limit is 5000V /m.

[ senersior with aceurcy laeeoble 1o the Nokional Institute of Standords and Tochoaiony tlemmenly KBS).

wx so (30 ROSECA0

e fucction mede 15 used tswg 0 resaluhon bendwiath of TMHZ and o vien bandwidty of T4Hz.
ity polanzed hom antenda ond low-ioss micowave coble

i 1998 PCTEST Lab ZOLTRIX, Inc. FCC D H4TFA-RIASX 5

16-Bit 154 Bus Date. Fax. Voice Modem Card
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Plot(s) of Conducted Emission

098 PCTEST Lab FOLTRIX, Inc. FCC I HaTFM-RIAZX
16-Bil 1S4 Bus Date Fax Voice Modem Cared
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Toowt Dhates Diecember 12203, 189G

Sample Calculations

e aiine

dB 0V =201og ro{ oV/imy
dB oV =dBm + 107
LN L
¢ 205 NELs Class B3 hmit = 230 0V — 47 96 dBpv

Reading = =67.8 dBm (calibrated levely
convert 1o dbuV = =67.8 + 107 = 392 dBpV

(3927200

b =9t 20V

Margim = 392 — 47.96 = =876
8.8 dB below limit

N2

o S68.5 My Class 1B limit = 200 nVim = 46 dBuVim

Reading = —92.2 dBm (calibrated fevely

comert o dBuVim = 922 ¢+ 107 = 148 dBuVim

Antenna faetor - Cable Loss = 27.5dB

Toml =425 dBuvV/m

NMargin = 423 — 360 = =7

3.7 dB below the hmit

v J9YS PCTEST Lab ZOLITRIX, Ine. FOC [D: HATFM-RIAZX

16-Bit IS4 Bus Date Foax Voice Modem Cetre

16}
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Accuracy of Measurement
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1998 PCIEST Lab

seoral tk=2)

ferr S biconical anlenna.

i he approsinaiely B3 thereiore

Lr= Jiiive= 2w 200 = w04 38 dl

ZOLITRIX, [ne. FOCCITD: HATFM-RIAZX
FO-Bit ISA Bus Dala- Fax. Voice Moden Cared

Coverage lactor on k=2 w

+2.19/7-2.21

b3/ 42

+1.74/0-1.72

+3.48/7-3.44

it ensure that the level of

11
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Test Equipment

¢ JOU8 PCTEST Lerh

Type Maodel Cal. Due Date S/N
Wicrownve Spectrum Analyzer  HPBS668 (100Hz-22GHz) 08/15/98 3638408713
Hicrowave Spectrum Analyzer  HP85668 (100Hz-226Hz) 04/17/98 7542411898
Specirum Analyzer/Tracking Gea. HP8591A (100Hz-1.8GHz) 08/10/98 3144402458
Signal Generotor HPB640B (500H7-1GHz2) 04/07/48 2232419558
Signal Generaior HPEa408 (500Hz-1GHz) 08/09/98 1B51A09816
Signal Generator Rohde & Schwarz (0.1-1000MHz} 09/11/98 894215/017
Aillech/Eaton Recaiver NM37/57ASL {30-1000MHZ)  04/12/98 0792-03271
Aittech/Eaton Receiver HM37,/57A (30-1000MHz) 03/11/99 0805-03334
hiltach/Eaton Receiver HIAL7 /278 (0.1-32MH7) 09/17/48 0608-0324%
Nuasi-Peak Adapter HPB56504 08/15/98 2043400301
Ailtech/Eaton Adapter CCA-7 CISPR/ANSI QP Adapter  03/11/9¢ 0194-04082
RG58 (oax Test Cable Ho. 167 a/a
Harmonic/Flickar Test System HP 6RATA (IEC 555-2/3) 3531A001135
Broadband Amelifier {2) HP8447D 1145A0047G 1937A03348
Brocdband Amplifier HPBA4TF 7443003784
Transient Limifer HP119474 {9kHz-200MHz) 7820400300
Horn Antenna EMCO Madel 3115 (1-1BGHz} 97(14-5182
Horn Anterna EMCO Model 3115 {1-18GHz) 9205-3874

Horm Antenna
Biconical Anterna {4)
Log-Spiral Antenno {3}
Roherts Dipoles
Ailtech Dipoles

EMCO LISH

EMCO LIS

EMCO LISH

EMCO Model 3116 {18-40GHz)

Eaton 94455 /Eaton 94455-1/Singer 94455-1/Compliance Design
tilteciv/Eaten 93490-1

Complionce Design {1 set)

DM-105A 11 set)

3816/2

3816/7

3725/

Hicrowave Preamplifier 40dB Gain HP830174 (0.5-26.5GHz}

ificrawave Cobles
Aiftech/Faton Keceiver
Spacrum Anniyzer
Specrum Anolyzer {2)
Modutation Anclyzer

HTS( Pattern Generatorleader

Hoise Figure Meter

Noise Figure Meter

Hoise Generator
Microwave Survey Meter
Digital Thermometer
Attenuator

3i-Diractional Coux Coupler
Shielded Screen Room

Shislded Sem-Anachoic Chamber

Frviromenta! (hamber

MicroCoax {1.0-26.56Kz)
HiA3T/5TASL

4785944

HF85914

HPBID1A

104

HP 89708

Ailtech 7510

Ailtech 7010

Holoday ~ Model 1501 (2.450GHz}
Extech Instruments 421305

HP 84954 {0-704B) DL-4GH:z

Hurda 3020 150-1000MHz}

RF Lindgren Model 26-2/2-0

Ray Proof Model 58

Associated Systems Model 1025 {Temperature/ Humidity)

Celibration troccable 1o the National Inshiute of Standards and Technology (NISTY,

FOLITRIX, Inc. FOC D HETFM-RIA3ZX

16-Bit 154 Bus Data, Fax. Voice Madem Cearved

92037178
1295, 1332, 0355
0408, 1163, 1104

33448111
1079

677

2069
3123A00181

0792-G31271

3051400187
3034401395, 3108A07053
2432403467

0377433

3106402189

TEJ700

473

8093

126966

6710 (PCT276!
R2437 (PCT278]
P{1285
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Test Software Used

0 CLSCOLOR 7.0

20 FORE=1T080

3G PRINT H™

400 NEXT

S0 FORK- 1T0O23

600 LPRINT HT

70 NEXTK

R0 OPEN “COMI1200N8.1.CSO.DSO" FOR OUTPt TAS #

Gy PRINT L TATDT. 0234567807

100 CLOST-GOTO 20

NOTE:

Thic s 4 sample of the basic program used duriog the test. Flowoever, during testing

G different sotlware program mav be dseds whichever determines the worst-case

condibion. in addition, the program usee atso depends on the naumber and type ot

e foers b, Tesiedh

Aciual program usedd s the ZOUTRIX sottware deversprogram using Windows environ-

el and exercssing all ports.
v 9 POTEST Leab FOPTRIX. Ine. 1FCC LD: H¥TFM-RIAZX 13

16-Bit ISA Bus Data. Fax. Voice Madent Cetred
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Recommendation/Conclusion

The data collected shows that the ZOLTRIX, Inc. (Modei: FAI-VSP3361 16-Bit
1SA Bus Data/Fax/Voice Modem Card FCC 1D HATEM-RIAZX omplies with g8
15 107 and 15109 of the FCC Rules. Tie highest emission abserved with o
MR MU margin 1o e specinioalions was 2445 MHy tor conducred emis-
cions with o margin ot 5.0 dB, and ar 71,03 MH Tor radiated emissions with a

marein o 20 dB

¢ [998 PCTEST Lab ZOLTRIX. Inc. PCC Iy HATFM-RIAFX &

10-Bit 1SA Bus Daitea Frx o Voice Maodem Card



