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REPORT OF RADIATED AND CONDUCTED
EMISSION MEASUREMENTS.
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FCC authorization per para 15.201(b), 15.223 - Certification per Part 2, Subpart J.
Certification (2.907)

Average detector . Operation in 1.705 to 10.0 MHz
Emissions limits for signals >10 MHz per 15.209 (includes 15.205).

LIMIT = 100 uV/m at D = 30 m.

Fundamental Freq = 3.281 MHz
10th harmonic = 32.81 MHz

All Restricted band frequencies up to 10 th harmonic:

4125 - 4.128
417725 - 447775
4.20725 - 4.20775
6.215 - 6.218
6.26775 - 6.26825
6.31175 - 6.31225
8.291 - 8.294
8.362 - 8.366
8.37625 - 8.38675
8.41425 - 8.41475
12.29 - 12.293
12.51975 - 12.52025
12.57675 - 12.57725
13.36 - 13.41
16.42 - 16.423
16.69475 - 16.69525
16.80425 - 16.80475
25.5 - 25.67

Detector function per 15.35

USE CISPR QUASI PEAK BW.

From 10 kHz to 150 kHz : 200 Hz
150 kHz to 30 MHz: 9 kHz
30 MHz to 1000 MHz: 120 kHz

Test Procedure ANSI c63.4-1992 paragraph 8.2.2 except EMPIRE LP-
105 Loop antenna was used in Lieu of monopole antenna.




[ Frequency
| MHz

3.281
3.281

2.783
6.5956
9.7569
13.0706
16.3639
19.7649

NOTE:

|

16.7
16.4

17.9
30.5
31.4
29.7
31
30

S/A Reading
_dBuv___

TEST DATA FOR E-CODE

DATE:8/13/98
Test Unit with 10 Ft loop measured at 30 meters test distance.

intenna FactqPre Amp Gai
dB/m dB
46.6 -27
46.6 -27

Test Unit with 33

47.8
45.4
42.3
39.8
37.5
36.2

-27
-27-19*
-27-19*
-27-19"
-27-19°
-27-19*

corrected read%
dBuV/m

36.3
36

38.5
29.9
27.7
23.5
22.5
20.2

No signals fall in the restricted bands of paragraph 15.205.
* Test distance = 10 meters. Distance factor = 40*log(10/30)

Limit
dBuV/m

|

40/para 15.223

40

40
40
40

Ft loop measured at 30 meters test distance.

30/para 15.209

30
30

Because the EUT uses microprocessors, test data were measured to 1000 MHz. There were no test failures.

Test data follow this page.

NO

LATU

SPECTRUM ANALYZER

PREAMPLIFIER
ANTENNA

COMPUTER/CONTROLLER

TEST EQUIPMENT LIST

IANUFACTURE

HPC
HPC
EMPIRE DEV
HPC

MODEL

85688

8447D

LP-105
9836

ASSET NUMBER

488
430
456
377

CAL DUE

12/14/98
8/12/99
12/14/98
N/A

CAL DATE

12/14/97
B/12/98
12/14/97
N/A
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1A avpe it
TEST DATA 1
TEST RADIATION
SYSTEM 10 FOOT LOCP
TEST ANTENNA DISTANCE 30 METERS
CENTER FREQUENCY 3.3 MHz
TEST FREQUENCY SPAN 1200 kHz
RESULTS 36.70 DB
REQUIREMENT 40 DB
RESULTS PASSED

NOTES: Second page of data is reference background noise with system turnzd off.
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TEST DATA 2 Sage:r W

CTEST RADIATION
SYSTEM 33 FOOT LOOP
TEST ANTENNA DISTANCE 30 METERS
CENTER FREQUENCY 3.3 MHz
TEST FREQUENCY SPAN 1200 kHz
RESULTS 37DB
REQUIREMENT 40 DB
RESULTS PASSED

NOTES: Second set of data is reference background noise with system tumed off.
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EMCE ENGINEERING INC.
4615 ENTERPRISE COMMON
FREMONT, CA 94538

PERFORMED FOR:
TEST SPECIMEN:

ECODE

MODEL NO: UMS2A
SERIAL NO: 001

115 VAC SUPPLY LINE

CONDUCTED NARROWBAND RESULTS: (FCC-B)
x**450KHZ to 1.6 MHz***

The Two Largest Signals are: 1.02
0.45

Spec at This Frequency is:

*%%1.6 MHZ to 8 MHz***
The Two Largest Signals are: 7.85
1.60

Spec at This Frequency is:

*%%8 MHz to 30 MHz***
The Two Largest Signals are: 9.80
8.00

Spec at This Frequency is:

COMMENTS:

[ A P 1
Vate:

i M AGTY
S Nogust 1908

UNIVERSAL MONITORING SYSTEM

el 10}
DATE: 8/13/98
ANALYST: DB
MHz 29.3 dBuv
MH2z 16.6 dBuvV
48.0 dBuV
PASSED
MHzZ 25.4 dBuvVv
MHz 16.3 dBuvV
48.0 dBuv
PASSED
MHzZ 29.7 dBuv
MHz 23.7 dBuv
48.0 dBuv
PASSED

L
VERIFIED BY Cigi%\.w L

PAGE OF _




1~ Loy

I8

P f'-:ﬁ.'i‘_J“'.

e

igr.»

h

LY 3

e eh

AJN3ND3HA
ZHWOOT ZHWOT ZHWT ZHY00T
70
: ! T 7 02
L i _ _ ]
i >
100 F
i T
13
1IKIT : =
i =
] 2
103 =
1 08
1 007
100 # TYIH3S INIT AddNS avA GFP (ZHNOE-ZHMO0GY) 8 SSVT1D
VZSAN # T300W 30003 04 03Iweodyad  IWI 031INAONOD ONVEMOHHVN
86/€3/8 Aiva BEGYE VO INOWAH{ NOWNQD 3STHAHAINA G¥av  ~ /7 GAMTHIINTaNT 7T

PAGE .. OF_




L B BRI S I P
LIS S T A i A

’ e
Plet o FRA I S 41 P8 LRLCN A A% AL

L L I Bisy

EMCE ENGINEERING INC. DATE: 8/13/98
4615 ENTERPRISE COMMON ANALYST: DB
FREMONT, CA 94538

PERFORMED FOR: ECODE

TEST SPECIMEN: UNIVERSAL MONITORING SYSTEM
MODEL NO: UMS2A

SERIAL NO: 001

115 VAC RETURN LINE

CONDUCTED NARROWBAND RESULTS: (FCC-B})
***450KHz to 1.6 MHz***

The Two Largest Signals are: 1.11 MHz 29.3 dBuv
0.45%5 MHz 22.6 dBuv
Spec at This Frequency is: 48.0 dBuv
PASSED
**%%] .6 MHz to 8 MHz**x*
The Two Largest Signals are: 7.99 MHz 26.0 dBuV
1.60 MHz 16.8 dBuV
Spec at This Freguency is: 48.0 dBuv
PASSED
*%*%8 MHz to 30 MHz***
The Two Largest Signals are: 9.80 MHz 30.9 dBuv
8.00 MHz 24.1 dBuvV
Spec at This Frequency is: 48.0 dBuVv
PASSED
COMMENTS :

4
!

]

“ -'/, /.’l .’IV' !
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EMCE ENGINEERING, INC. DATE: 8/13/98
44370 S. GRIMMER BLVD FILE:
FREMONT, CA 94538

U LR TR L 2R R L LU A 2 [ )
Date 8 fraest 139

PERFORMED FOR: ECODE o T T AR

TEST SPECIMEN: UNIVERSAL MONITORING SYSTEM e T

MODEL NUMBER: UMS2A

SERIAL NUMBER: 001

LOCATION: HORIZ POL

FINAL FCC-B, RADIATED RESULTS:

Freq Analyzer CF Correct Spec margin Ht Angle

Reading Reading Limit

MHz dBuV dB dBuV/m dBuV/m dB cm Deg
75.68 50.7 -17.5 33.17 40.00 6.83 174 85
126.85 44.6 -11.7 32.86 43.00 10.14 196 325
139.53 41.7 -12.0 29.75 43.00 13.25 187 214
143.03 40.5 -11.9 28.63 43.00 i4.37 165 325

***NONE OUT OF SPECIFICATION***

COMMENTS: Test Dist = 3.0 m. QP detector ON.

SAMPLE CALCULATION:

At 143.03 MHz

Analyzer Reading = 40.50 dBuVv

Correction Factor,CF,= AF 12.14 dB + Cable 2.98 dB
-Preamp Gain 27.00 dB =-11.87 dB

CORRECTED READING = 28.63 dBuV/m

Ve f_\, D !
¢ ‘Ii,. n'“ . /(/ ra .’
VERIFIED BY (4% #2C{ L«

PAGE__OF _



cre i 40

S Slgunt ik

FR BN PR B

wr

"

(B H!

ik

IS ELCH

ZH3T

(u 0°E=3STO Isal JLON} AININD3HA

T T - TTT b e T | T : T

1IRI

) I N Y T U S B J 1 1. 1 IllLllllllllI B 111 | T T N N TS S N

700 # WIH3S
V2SKD # 300K

T0d ZIBOHNOILVAOT  (ZHOT-ZHWOE) & SSV10 034
30093  'HOJ O3WHOSH3d IW3 03LvIavd ONVEMOBHVN

ZHWO0O0? ZHWOT

0¢

ov

He

08

007

(W/ANEP) 30NLINdWY

86/E1/8 ALvO

BEGHE YD 'INOW3H4 ‘OAG HIWWIHO °S OLEVY NS GNTHITNTONST FINT

PAGE.__ OF_



44370 S.

EMCE ENGINEERING,
GRIMMER BLVD

FREMONT, CA 94538

PERFORMED FOR:
TEST SPECIMEN:

ECCDE

INC.

DATE: 8/13/98
FILE:

UNIVERSAL MONITORING SYSTEM

FOr o 9800000

MODEL NUMBER: UMS2A 1Veh 2aos 21 Mugust 1356

SERIAL NUMBER: 001 Pame: we

LOCATION: VERT POL

FINAL FCC-B, RADIATED RESULTS:

Freq Analyzer CF Correct Spec margin Ht Angle

Reading Reading Limit

MHz dBuVv dB dBuv/m dBuV/m dB cm Deg
129.50 39.0 -11.8 27.22 43.00 15.78 157 324
136.93 40.8 -11.9 28.89 43.00 14.11 168 241
140.00 38.5 -11.9 26.63 43.00 16.37 150 200
270.18 37.9 -8.0 29.90 43.00 13.10 174 52
322.10 41.5 -5.9 35.57 47 .00 11.43 177 41

***NONE OUT OF SPECIFICATION**#*

COMMENTS: Test Dist = 3.0 m. QP detector ON.
SAMPLE CALCULATION:
at 322.10 MHz
Analyzer Reading = 41.50 dBuV
Correction Factor,CF,= AF 16.53 dB + Cable 4.54 dB
-Preamp Gain 27.00 dB = -5.93 dB
CORRECTED READING = 35.57 dBuV/m

Ve ,_) -1 J )
VERIFIED BY ‘g.é‘q‘/? f?/?"‘l/fc ‘e
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ELECTRO-MECHANICS CO.
GAIN AND ANTENNA FACTORS

MODEL 3104
BICONICAL
S/N 2505
FREQUENCY ANTENNA GAIN GAIN

(MHz) FACTOR NUMBERIC (dB)
20 8.11 065 -11.8
30 13.10 .047 -13.3
40 8.64 232 -6.4
50 9.38 305 -5.2
60 11.20 289 -5.4
70 15.15 159 -8.0
80 10.88 554 -2.6
90 14.52 303 -5.2
100 8.89 1.367 I.4
110 14.96 409 -39
120 11.24 1. 147 0.6
130 10.12 1.740 2.4
140 11.50 1.470 1.7
150 13.09 1.169 0.7
160 17.37 0.496 -3.0
170 19.63 333 -4.8
180 16.58 754 -1.2
190 15.63 1.046 2
200 14.89 1.375 1.4

SPECIFICATION COMPLIANCE TESTING FACTOR (1 METER SPACING)
TO BE ADDED TO RECEIVER METER READING IN dBuV TO CONVERT
TO FIELD INTENSITY IN dBuV/meter

Figure 9. Biconical Antenna Factors.
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FREQUENCY

150
175
200
225
250
275
300
325
360

400
450
500
560
620
700
760
820
870

900
1000
i.

M) et it —
— O~ —

KHz
KHz
KHz
KHz
KHz
KHz
KHz
KHz
KHz

KHz
KHz
KHz
KHz
KHz
KHz
KHz
KHz
KHz

KHz
KHz
MHz
MHz
MHz
MHz
MHz
MHz

NOTE:

ANTENNA FACTOR
FOR

LI D 1 [ E3R N TRER Mol SN

L OOP ANTENNA LP-105

S/N 980 (3013)

ja
oW

-9
.6
b
A
-3

L] . L) L]

[UXRUTECCRNARCTR UL RUS ALY wwwwwwuw B
Vi I 0Ww O —

—_— N NW U OV 0 =
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MNwww

MR MN
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6
9
2
3
3
2
3
3
L
4
.7
0
5
7
8
9
5
3
]
2
3

For substltutlon measurements,
factors.

1.

Addition of 20 dB not requ
and no antenna factor s u
measurements.

RITERTE: T Aggust Sk
Frgriss m
FREQUENCY 8
2.4 MHz 29.6
2.7 MHz 28.7
3.0 MHz 27.6
3.4 MHz 26.6
3.7 MHz 25.8
4.0 MHz 25.2
L.4 MHz 24 .4
4.7 MHz 23.7
5.2 MHz 22.9
6.0 MHz 26.
7.0 MHz 25.
8.0 MHz 24.3
9.0 MHz 23.3
10.0 MHz 22.3
11.0 MHz 21.5
12.0 MHz 20.7
12.7 MHz 20.2
15.0 MHz 18.8
19.0 MHz 16.8
21.0 MHz 15.9
24.0 MHz 4.7
27.0 MHz 13.7
30.0 MHz 12.7

add 20 dB to the above

tred for series Injectlon
sed for antenna Induced




TCUSTOMER - - PHONE

RENTALS

—_ ~—
LN EN SO oy A12) yqo Y207
Testing Equipment Corporation WANUFACTURER MODELNO ASSET NR.
| HP F5(sonl 00 45
2232 Old Middlelield way. Mountain View, CA 94043 BAYE FECENVED D reram EONTACT NAME
Rentals and Saies of Electranic Test Equipment = _
1415} 964-3923 (BOO) 227-1995 2]y~ b £ caLBRATE STEUIZ
4
TECHNICIAN TEMPERATURE
TEST EGUIPMENT COAPORATION WARRANTS REPAIRS AND CALIBRATION SERVICES TO 8E
4 FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP FOR A PERIOD OF THIRTY DAYS
To /'/" p ¢ FROM DATE OF SERVICE LIMIT OF LIABILITY UNDER THIS WARRANTY SHALL BE REPLACE-
CALIBRATUNZATE 2 Co/ MENT OF MATERIALS AND 3€741U2TATICN TF THE INSTAUMENT THIS WARRANTY SHALL
— EXCLUDE ECUIPMENT FAILURES GUE FROM DAMAGES CAUSED BY MISUSE. NEGLIGENCE.
/=iy - 71' 7 ABLATIE = oty ABUSE. ACCIDENT. FIRE. OR GTHER ABMORMAL USE TEST EQUIPMENT CORPORATION'S
BUE DATE / STANDARDS ARE TRAGEABLE TO THE NATIONAL BUREAU OF STANDARDS. TEC'S CALIBRA.
L 4\ Lf - o TION PROCEDURE CONFORMS TO MIL STD- 456624,
-l - o

MEASUREMENT STANGCARDS USED GURING CALIBRATION

PARTS REPLACED
MANUFACTURER . MCBDEL | ASSET MUMBER RECALL - DATE -
AL | 07/%10C | 24l 1He27- Y e
14 P 42GA 2,7 e L PR
R FU«SA | 2878 LI .
R F35CA 21007 F-2i-a% N o
HAC gavfap |l 2y g7 ' G LYl ;; ;:5
RIS 355 ¢ S aA”, N 5,

Hpe. Y DLl Soreqg || :E.

COMMENTS - INCCMING

CUSTOMER P Q. NO. DATE

LAST CALIBRATHCON DATE

INOPERAT VE

MEETS MFG. § SPEC
tNO ADJUSTMENT REQ ) X

QUT OF MFG. S SPEC

COMMENTS - QUTGQING

DATE

RECEWED BY

COMPARY

PAID ]
BiLL 7]

ORIGINAL - WHITE
CANARY - ACCOUNTING
PINK - LAB FILE




et AN e R SR AR R T

o =T
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CUSTOMER PHONE
RENTALS £ s o) 0aa - ek
Testing Equipment Corporation & ~ L/ { 79 5
MANUFACTURER MODEL NC. ASSET NR
- e o,
o ' HPC % SCE ooy «¥
2232 Oid Middlefield Way, Mountain View, CA 94043 BATE RECEVED T rernm CONTACT NAME
Rentals and Sales of Electronic Test Equipment _ -
{4151 964-3923 {8001 227-1995 Y. bd causrate STEvE
TECHNICIAN TEMPERATURE
TEST EQUIPMENT CORPORATION WARRANTS REPAIRS AND CALIBRATION SERVICES TO BE
T" }/Y_ ,q FREE FROM DEFECTS IN MATERIAL AND WORKMANSHIP FOR A PERIOD OF THIATY DAYS
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RFI TEST UPDATE LIST
5-13-98

The following changes were made to the Transmit Card Y2 in order to reduce RFI unintentional emissions in the RFI
Qualification Tests performedon 5/ 11/1998 and 5/12/1998.

1. Remove pin #10 of U-27 from the power {+ Vdd ) and reconnect it to pin #5 of U-27.
( this allows the 4X signal to be gated by the Microprocessor, Note that as a general good
practice the high frequency and 4X clock lines should be shortened )

2. Remove X-=2 crystal.

3. Ground the TP-4 pin. ( needs to be permanently stitched to ground in next artwork update )

4 Modified Firmware to switch on the 4X signal only when used during the Transmit and Receive time

periods.

The Card passes the testing with good margin with the above and all prior updates.
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