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Exhibit 70: REPORT OF MEASUREMENTS

7.0 Introduction

7.1 Test Facility Qualifications

The CTL test facility islisted by the FCC, reference number 31040/PRV — 1300F2, asbeing a
site from which the FCC will accept radiated and conducted emissions test data.

7.1.1 National Institute of Standards and Technology (NVLAP)

The CTL test facility has achieved NVLAP accreditation in the area of radiated and conducted
emissions as specified bel ow:

* International Special Committee on Radio Interference (CISPR)
12/CIS22 : IEC/CISPR 22: 1993: Limits and methods of measurement of radio disturbance
characteritics of information technol ogy equipment.

* FCC Methods
(@ 12/F01 : FCC Method —47 CFR Part 15 — Digital Devices
(b) 12/F0la : Conducted Emissions, Power Lines, 450 kHz to 30 MHz
(c) 12/F01b : Radiated Emissions

» Austraian Standards referred to by clausesin AUSTEL Technical Standards
(8 12/T50: AS/NZS 3260: Safety of ITE including Electrical Business Equipment
(b) 12/T51: AS/INZS 3548: Electromagnetic Interference

7.1.2 Test Results Tractability

CTL personnd performed all testing. All measurements are traceable to NIST as measurements

were made using:
» Cadlibrated test site w/procedures in accordance with ANSI 63.4 1992
e Calibrated measuring instruments traceable to NIST
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7.1.3 Standards Referenced

Standards Applicableto EUT

* ANSI, Methods of Measurement of Radio-Noise Emissions form Low-Voltage Electrical
and Electronic Equipment in the Range of 9kHz to 40GHz, C63.4 (1992).

» Title47 CFR Part 15, Radio Freguency Devices (October 1, 1997).

» Title47 CFR Part 2, Frequency Allocations and Radio Treaty Matters, General Rules
and Regulations (October 1, 1997).

» Title47 CFR Part 101, Fixed Microwave Services, (October 1, 1997).

Standards Applicable to Measurement Procedures

* CISPR Soecifications for Radio Interference Measuring Apparatus and Measurement
Methods, CISPR Publication 16, 2™ Edition (1996).
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7.1.4 Test Results Summary
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7.1.5 General Test Procedures

The test procedures used in determining compliance with applicable FCC regulations werein
accordance with applicable FCC test procedure requirements, and more specifically, with ANSI
C63.4.1 All measurements were performed using the peak, CISPR quasi-peak, or average
detector function of the test receiver or spectrum analyzer. The detector bandwidths were as
follows:

1. Freguencies Range - 10kHz to 150kHz
Quas-Peak : 200 Hz
Peak : 200 Hz
Average : 200 Hz

2. Frequency Range - 150kHz to 30kHz
Quas-Peak : 9kHz
Peak : 10kHz
Average : 10 kHz

3. Frequency Range - 30MHz to 1GHz
Quas-Peak : 120kHz
Peak 100 kHz
Average 100 kHz

4. Frequency Range- > 1GHz
Quas-Peak : N/A
Peak . 1MHz
Average : 1MHz

1 ANSI, Methods of Measurement of Radio-Noise Emissions form Low-Voltage Electrical
Equipment in the Range of 9kHz to 40GHz, C63.4 (1992).
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7.1.6 TEST EQUIPMENT

The tables below present the test equipment used to collect the data present in this exhibit:

START STOP
DESCRIPTION MANUFACTURER MODEL LAST CAL CAL DUE FREQUENCY FREQUENCY

RECEIVERI| Rohde & Schwarz ESMI 06-22 -99 06-22-00 20Hz 26.5 GHz
RECEIVER I Rohde & Schwarz ESMI 07-23-99 07-23-00 20Hz 26.5 GHz
Receiver Rohde & Schwarz ESVP N/A N/A 20 MHz 1.3GHz
BiL og Antenna Chase 1044 CBL6111 02-15-99 02-15-00 20 MHz 2.0GHz
Horn Antenna Spectrum Tech. DRH-0118 01-03-99 01-03-00 1GHz 25 GHz
Antenna Mast EMCO 1050 N/A N/A N/A N/A
Turntable Macton N/A N/A N/A N/A
Antenna Mast CTL N/A N/A N/A N/A N/A
LISN CHASE ALN2070A 08-24-99 08-24-00 0 Hz 30 MHz
PUL SE CHASE CFL9206 N/A N/A OHz 30 MHz
LIMITER
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7.2 RF Power Output
7.2.1 Controlling FCC Regulation —47 CFR § 2.985 (a)

For tranamitters other than single sideband, independent sideband and controlled carrier

radiotel ephone, power output shall be measured at the RF output terminals when the transmitter
isadjusted in accordance with the tune-up procedure to give the values of current and voltage
on the circuit elements specified in § 2.983(d)(5)

The electrical characteristics of the radio frequency load attached to the output terminals when
this test is made shall be stated.

7.2.2 Test Procedure
The following Test Procedures/ Measurement Standards were foll owed:

* Direct Connection
The EUT’ s antenna port was connected to a Weinschel 30dB (25watt) attenuator, and
from the attenuator, directly to the input of a Rohde & Swartz EMI analyzer via a short
coax cable. See Figure 1 on the next page for more information.

* EMI Analyzer Setup
Resolution Band Width: 120 kHz;

Detection Mode . Quas-Peak;
Frequency Measured : 951.6 MHz;
Frequency Span . 2.5 MHz
 RFLoad
Load Type : 30 dB Attenuator (25 watt);
Manufacturer : Weinschel
Model Number : 46-30-34 (DC to 18GHz)
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7.2.3 Test Setup Block Diagram

(25 watts) / Coax Cables

Computer
Contraller

DBDC2000
Transmitter

Figurel: RF Power Output Test Setup Block Diagram
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7.24 Test Results— RF Power Output
Test Date: November 2, 1999

Equipment Under Test: DBDC2000
Manufacturer: Schlumberger

Converson Formulas

e Psm = 30+ 10X Logio(Pwatts);
Pypm —30)/1
«  Puwats) = 10[( aom=30) 0];

« Pagm) + 107 =V (ggpv);

Test Results — RF Power Output

« Measured RF Power Output : 11.22 dBm;
« Measured RF Load Attenuation : 29.0 dB;

Corrected Reading = (11.22 dBm) + (29.0 dB) = 40.22 dBm

Measured RF Power Output = 10[(40.22dbm— 30)/10) = 10.52 Watts,
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Test Data: RF Power Output Graph (951.6 MHz)
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7.3 Modulation Characteristics
7.3.1 Controlling FCC Regulation —47 CFR § 2.987 (d)

A curve (or equivalent data) that shows the equipment will meet the modulation requirements of
the rules under which the equipment isto be licensed.

7.3.2 Test Procedure
Thefollowing Test Procedures/ Measurement Standards were followed:

* Direct Connection
The EUT’ s antenna port was connected to a Weinschel 30dB (25watt) attenuator, and
from the attenuator, directly to the input of a Rohde & Swartz EMI analyzer via a short
coax cable. See Block Diagram on Page 61 for more information.

* EMI Analyzer Setup
Resolution Band Width: 100 kHz;

Detection Mode : Peak;
Frequency Measured : 951.625 MHz;
Frequency Span . 0MHz;
 RFLoad
Load Type : 30 dB Attenuator (25 watt);
Manufacturer : Weinsche
Model Number : 46-30-34 (DC to 18GHz)
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48,

Modulation Code = 0
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Measured Modulation Frequency : 24.752 Hz

s %:LHT 188 kHzI IHF}‘ Wid . Buw 3 MH=
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Ref.Lol  Delta -46 .69 dB CF.Sip 18.80@ kHz RF.ALL 68 dB

137.88 dBuU 48,488 ms Unit [dBull]

H

a
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i e

a8 + L

) : [F1)
Span Center Swaap
B H=z 951 625 MH= BA ms

Test Data: Modulation Characteristics— (Code 0)
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Fes.Bu  1B8 kHzlimp] Uid.Bu 3 MH=z
Date B2 . Now.'99 Time 14:456:47 TG . Lwl off
Ref.Lul Delta -8.A3 dB CF.SLp 18,888 kHz RF.ALL 68 df
137 B8 4Byl 3B.759 ms Unit L Hald]
138.8 |
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1B .8
98 .8
86.8 -
8.8 | i I.. | (Tl V]
&R .8
&8 . 8—i
488} i [EL]
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B Hz 951 .625 HHz S8 ma
Modulation Code = 7
Measured Period = 30.799% msS
Measured Modulation Frequency : 32.46% Hz

Test Data: Modulation Characteristics— (Code 7)
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Ras . Bu 188 kHzlimpl Wid.Bu 3 MH=z
Date B2 .Mou.' 99 Time 14:37:28 TG. Lwl a
Ref . Lul De=lta -8.25 dB CF.S5Lp 18.B88 kH= RF.ALL &H dB
137 .88 dBul 17 . 484 me Undt
138.8
128.8 5
E e
118.8
188, 8
98.8
BH .8
78.8Hk i I
8.8 1
8.8 |
10,8 . - [Fr]
Span Center Saimmp
B H= 951,625 MH=z g m=

Modulation Code = 14

Measured Period = 17.404 msS
Measured Modulation Frequency : 57.458 Hz

Test Data: Modulation Characteristics— (Code 14)
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7.4 Occupied Bandwidth
7.4.1 Controlling FCC Regulations

47 CFR §2.989(a)

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5% of the total mean
power radiated by a given emission shall be measured.

47 CFR 8101.111

(@) The mean power of emissions must be attenuated bel ow the mean output power of the
transmitter in accordance with the following schedule:

(1) When using transmissions other than those employing digital modulation techniques:

(i) On any frequency removed from the assigned frequency by more than 50 percent up
to and including 100 percent of the authorized bandwidth: At least 25 decibels;

(i) On any frequency removed from the assigned frequency by more than 100 percent up
to and including 250 percent of the authorized bandwidth: At least 35 decibels,

(i) On any frequency removed from the assigned frequency by more than 250 percent of
the authorized bandwidth: At least 43 + 10 Log;o (mean output power in watts)
decibels, or 80 decibels, whichever isthe lesser attenuation.

7.4.2 Test Procedure
Thefollowing Test Procedures/ Measurement Standards were followed:

* Direct Connection
The EUT’ s antenna port was connected to a Weinschel 30dB (25watt) attenuator, and
from the attenuator, directly to the input of a Rohde & Swartz EMI analyzer via a short
coax cable. See Block Diagram on Page 61 for more information.

* EMI Analyzer Setup
Resolution Band Width: 200 Hz;

Detection Mode : Peak;
Frequency Measured : 951.0 MHz and 961 MHz;
Frequency Span . 75kHz
Sweep Time 3 and 12 Seconds;
Sweep Mode : Single Sweep
e RFLoad
Load Type : 30 dB Attenuator (25 watt);
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Manufacturer : Weinsche
Model Number : 46-30-34 (DC to 18GHz)
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743 MASK CALCULATIONS

Authorized Bandwidth = 12.5 kHz;
AF = Authorized Frequency

Section 101.111(a)(1)(i)

*  From 50% to 100% of authorized bandwidth: Attenuation = 25dB;
e (.5)(12.5kHz) to (1)(12.5kHz) = (AF +/- 6.25 kHz) to (AF +/- 12.5kHz);

Section 101.111(2)(1)(ii)

¢ From 100% to 250% of authorized bandwidth: Attenuation = 35dB;
* (1D(12.5kHz) to (2.5)(12.5kHz) = (AF +/- 12.5kHz) to (AF +/- 31.25kHz);

Section 101.111(a)(1)(iii)

* From 250% of authorized bandwidth: Attenuation = 43 + 10L0g10(10w) = 53 dB;
* > AF +/- 31.25kHz;

The above-calculated mask was placed on the plot presented on the next page.

744 Test Setup Block Diagram
The test setup block diagram isidentical to the test setup block diagram presented on Page 61 of
this exhibit.
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745 Test Results— Occupied Bandwidth
Test Date: November 2, 1999

Equipment Under Test: DBDC2000
Manufacturer: Schlumberger

Test Results

The EUT is compliant with the FCC regulations reference in this section.

Notes

(1) Audio Input: Internal AM Data Generation, software programmed tone frequency (between
24.752 Hz and 57.471 Hz). The one frequency used for this test was 32.468 Hz.

(2) Data Screen: Essentially a square wave with modulation depth measured to be
approximately 60 dBuV.
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— $E3E.Bu 288 H=I lmFt! Uid.Bu 3 kH=
Date A3, Mow, 9% Ti q:EN LLwl a
Ref Lul  Harker — 115.86 dBud CF.Stp 7.588 kHz RF.ALL 4B dB
117 .BH dBul 951, BEEAS MHz i Unit LdBul]
i18.8 ! 1
188.8 { 2 |
8.8 | ' =
B8.8 - i
78.8 -
68.8 .
cB.8 [ Tt
48.8 L | 1
38.8 -lH ML L] L ] l IIII‘.I
2A.8
w.ul
Start Span Cenler SumEp SLop
S5H . 9625 HH= 75 kM= 951 HHz N 951 .B375 HHz
Modulation Code : 7 (32.468 Hz)
Frequency Channel : 0 (951.000 MHz)
Modulation Mask : 47 CFR 101.111(a)(1)
Sweep Time : 3 seconds

Test Data: Plot of Occupied Bandwidth @ 951 MHz (3s Sweep Time)

Res. Bu 288 Hzlimpl Uid.Buw 3 LH=z
Date B3 . MHow. 99 Time B9:28:24 TG . Lwd of I
Reef . Lasl Harker  G6.78 dBuld CF.Sip 7.5P@ kHz RF.ALL 48 4B
117 .88 dBpu 951 _B3758 HHx Unit [dBul1
TL
188. 8 - — 2|
EX
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8.8 d
3.8 =N
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Start Span Canler Susep SLop
9ER. 9625 Mz 75 kM= 951 HH= 128 = %51 @375 HH=
Modulation Code : 7 (32.468 Hz)
Freguency Channel : 0 (951.000 MHz)
Modulation Mask : 47 CFR 101.111(a){1)
Sweep Time : 12 seconds

Test Data: Plot of Occupied Bandwidth @ 951 MHz (12s Sweep Time)

Page 72



DBDC2000 Transmitter Exhibit 7: Test Report FCC 1D: FOC-DBDC2000
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Test Data: Plot of Occupied Bandwidth @ 961 MHz (3s Sweep Time)
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Modulation Code : 7 (32.468 Hz)
Frequency Channel : 1759 (961.99375 MHz)
Modulation Mask : 47 GFR 101.111(a)(1)

Sweep Time : 12 seconds

Test Data: Plot of Occupied Bandwidth @ 951 MHz (12s Sweep Time)

Page 73



DBDC2000 Transmitter Exhibit 7: Test Report FCC ID: FOC-DBDC2000

7.5 Spurious Emissions at Antenna Terminal
7.5.1 Contralling FCC Regulations

47 CFR 82.991
The radio frequency voltage or powers generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly
loaded with a suitable artificial antenna. Curves or equivalent data shall show the
magnitude of each harmonic and other spurious emission that can be detected when the
equipment is operated under the conditions specified in 82.989 as appropriate.

The magnitude of spurious emissions which are attenuated more than 20 dB below the
permissible value need not be specified.

47 CFR 8101.111

(@) The mean power of emissions must be attenuated bel ow the mean output power of
the transmitter in accordance with the following schedule:

(2) When using transmissions other than those employing digital modulation techniques:

(iv) On any frequency removed from the assigned frequency by more than 250 percent
of the authorized bandwidth: At least 43 + 10 Log,o (mean output power in watts)
decibels, or 80 decibds, whichever isthe lesser attenuation.

75.2 Test Procedure

Thefollowing Test Procedures/ Measurement Standards were followed:
* Direct Connection
The EUT’ s antenna port was connected to a Weinschel 30dB (25watt) attenuator, and
from the attenuator, directly to the input of a Rohde & Swartz EMI analyzer via a short
coax cable. See Block Diagram on Page 61 for more information.

» Scan Procedure: Scan for harmonic emissions over the frequency span of 100Hz to
10GHz. For each harmonic detected (or any other spurious emission), measure the power
level using the following EMI Analyzer settings:

Resolution Band Width : F<1GHz :120 kHz ; F> 1GHz : 1 MHz;
Detection Mode : Below 1GHz : Quasi-Peak; Above 1GHz — Average;
Frequency Span Investigated : 100 Hz to 10 GHz;

e RFLoad
Load Type : 30 dB Attenuator (25 watt);
Manufacturer : Weinsche
Model Number : 46-30-34 (DC to 18GHz)
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7.5.3 Test Setup Block Diagram
The test setup block diagram isidentical to the test setup block diagram presented on Page 61 of
this exhibit.

7.5.4 SpuriousLimit —Part 101.111(a)(2)(iii)
On any frequency removed from the assigned frequency by more than 250 percent of the
authorized bandwidth: At least 43 + 10 Log; (mean output power in watts) decibels, or
80 decibels, whichever isthe lesser attenuation.
(1) 80dB or

(2) 43+ 10 Logio (mean output power in watts);
Measured Output Power : 10.52 Watts (40.22 dBm) [ See Page 62]

Attenuation = 43 +10 x Log (10.52) = 53.22 dB

Since 53.22 dB isthe lesser attenuation, all spurious emissions must be 53.22 dB below
the fundamental power levd.

Thus, the Spurious Limit = (40.22 dBm) + (107) — 53.22 dB;

Spurious Limit = 94.0 dBuV
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755 Test Results— Spurious Emissionsat Antenna Terminal

Test Date: November 2, 1999
Equipment Under Test: DBDC2000
Manufacturer: Schlumberger

Frequency
(MH2)

Detector
M ode

M easured
Emission
(dBuv)

Correction
Value
(dB)

Corrected
Value
(dBuv)

951.6

Quasi-Peak

118.22

29.0

147.22

1,903.2

Average

42.29

29.5

71.8

2,854.8

Average

29.6

3,806.4

Average

4,758.0

Average

5,709.6

Average

6,661.2

Average

7,612.8

Average

8,564.4

Average

9,516.0

Average
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) - Res, B 128 kHzl lwp] Uid.Bu 3 M=
by i L Ll o PR L 89 9AB FHz BF_ALL 18 48
49 BE dByl G6E. @ HHz Unit [ dBul]
45, -
4R,
35, -
e, T
25, | :
26, WMM{MH
15. ¥
18,
5.
3 19
T B W B -3
Conducted Scan
Modulation Code: 15 (modulation off)
Fo = 951.600 MHz
Test Data: Spurious Emission: 100Hz to 900M Hz

Bes, Bu 128 kHzlimp] Uid.Bw 3 HHz
@ DaLe B2.MHow. 99 Time 16:59:83 TG . Lwl off ;
[ Harker 117 .38 dBp CF.Stp 18 888 MHz RF.ALL 35 dE
121.98 dBgU 951.8 HH= Unit [dBpll]
128 8= ¥
118.8 e
1888 I
o98.8
BE. B
7B.B
€08
58.8 W%WWW
48,8
9.8
: 1
.y I | T
S S &R SEWR @R ik
Conducted Scan - Modulation Code: 15 (modulation off)
Fa = 951 600 MHz
Test Data: Spurious Emission: 900 MHz to 1GHz
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Ras.Bu 1 HHzl imp] Uid.Bu 3 HH=z
Date B2 How.'99 Tiee 17:34:55 TG, Lwl af i
Ref .Lvi Harker 44 .81 dBul 18R, BBE HHz RF.ALL 18 dB
66 . BA dBul & GHz Unit [dBEult]
8.8
EE.B
@8
45 .8
48.8
35.8 H
3\.8
25.8
e ; {ED]
Start Span Cenler Sumep Stop
= = 1.5 GH= me 2 GHz
Conducted Scan - Modulation Code: 15 (modulation off)
Fo = 951.600 MHz Level = 118.22 dBuv
2Fo = 1,903.2 MH= Laval = 44.01 dBuV

Test Data: Spurious Emission: 1GHz to 2GHz
Res ., Bu 1 HH=limpl Wid, Bu 3 HH=
Date B2 . MHow. 29 Tims= 17 48:34 TG.Lwt aff
@ Eef . Lwl Harber B5.85 aBul 188,888 HMHz RF.ALL 18 dBb
B5.68 dBul Z. 8566 GHz Unit [ Bt
28.8 I
Fe.@ 1
8.8 '
5@ @ =F -
48.8 I— — - |
i sl it o ,.-MJ|1 J,Hw-lq_ Mprmpu“%wwﬂf}.__#h.. s o R o o L Ll U i ot
2688} |
1@.8
o
-18.8; [FT]
Startl Span Cenler Sumep Slop
2 CHz 1 GHz 2.5 CHz e 3 CHz
Conducted Scan - Modulation Codae: 15 (modulation off)
Fo = 951.600 MHz Level = 118.22 dBuv
3Fc = 2,854.8 MH=z Level = 85.85 dBuv
Test Data: Spurious Emission: 2GHz to 3GHz
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512,
48,
3a.
36
a4,
3z,
3a.
28,
26,
24,

Re= ., Bu 1 HHzl impp]l WUid.Buw 3 HH=
Date B2 . Mow. 9% Time 17:54: TG.Lwl of f
Baf ., Lvl Marker al. 59 deU 1H88.8BB MH= RF. ALt 18 gB
43. 68 dBel 2.8856 CHz Unit TdBul]
H
B
B
8|
Bigt
B
B
B
B
Start Span Center Sumep Stop
3 GH=z I GH=z 3.5 GHz £8 m= 4 GH=

Conductead Scan @ 3 GHz to 4 GHz

Analyzer PraSalector Activa
Analyzer PreAmp : Off

Test Data: Spurious Emission: 3GHz to 4GHz

Sod

42.8
468.8
28.8
36.8
34.8
32.8

Res.Buw 1 MHzlimp] WVid.Bw 3 MH=z

D.utu EZ MNow.*99 Time 17:59:39 TG.Lwl of
Harker 41.78 dBpU 1BB.BB8 HH= RF.ALL 18 dB
43 EE dBPU 4.7688 LHz Unit [dBul]

LLIP

LLL

Conducted Scan : 4 GHz to 5 GHz

Analyzer FPreSelector Active
Analyzer Prefmp : On
Note: 4.7 GHZ signal disappears when FreAmp OFF

Test Data: Spurious Emission: 4GHz to 5GHz
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Eea ., Bu 1 HHzl imp] Vid.Buw 3 HHz
Date B2 Mow.'99 Time 18:18:51 TG. Lwl of f
Eaef . Lwl Harker 37 .42 dBul CF.5Lp ZA8 . BB HHz RF.ALL I8 48
aB.68 dBuU &, 6866 GHz UnlL [dBiild]
L
65.8 1
&B.8
5B.8 T
45.8 —
48.8 T
35.8 i
38.8 Foanin ol pbdaplon )
25.8
28.8 e [FT]
Starl Span Center SueEp Stop
% GHz 2 GH= 6 GH= 28 ma 7 GHz
Conducted Scan - 5 GHz to 7 GH=z
Analyzer FPrefAmp : Off
Analyzer RF Preselector : Active
Test Data: Spurious Emission: 5GHz to 7GHz
Res.Bu 1 HHzl imp] Vid.Buw 3 HHz
Date B2 How." 99 Time [8:12:47 TG. Lwl off
Raf . Lwl Harker 38.26 dBul) CF.5Lp 308 . 588 etz EF . ALL 18 dB
42 H8 dBuU 7 .BBEA GH= Unit [dBuW]
42 .8
1
4@.8
28.8
36.8
34.8
32.8
ML Ll L7 i
2B.A 1
26,8
24 .8 Fi]
Start Span Canler Swaap Stop
7 GH=z 3 CHz B.5 CHz 28 m= 18 GH=

Conducted Scan - 7 GHz to 10 GHz

Analyzer PreBmp : Off
Analyzer BRF Preselector : Active

Test Data: SpuriousEmission: 7GHz to 10GHz
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Fea,Be 128 kHelimp)] T1: OPE T3
,@ ODate B2 .How, "33 Time 17 23 16 Th . Ll of ' Td: T4
Baf .Lwi Marass .22 dBm Scan.SLp 5.0B8 kM= RF._ALL 4% dB
24,98 dia OFE 95: 59'9 HH=z UniL [ el
8.8 :
18.8
- 7IN
-18.8 / A
-Z8.8 i A
-38.8 / N
0.8 | S — B | |
g VHTIN pON] WY Tl TN
-6, @ * -
78,8
-8@.8 + T 38|
Slart Span Center Haas, Tima 51:.-0;
S50, 3499 HHa 2.5 RMHz 951 . 559559 HHz ma 952 _B49999 1
Conducted Scan - Modulation Code: 15 (modulation off)
Fo = 951.600 MHz Level = 11,22 dBm (118.22 dBuV)
Test Data: Fo=Fundamental Frequency = 954.6 MHz

= m m

X Res , Bu 1 HHzI1rr1>.| Ti: PE+ T3
Date B2 . Mow.'99 Tiee 17138116 TG. Lwl T2: UG T4:
Refr . Ll Hanual 42,29 dEp Scan.Stp 5. HEE kHz KI‘ ALL 18 dE
66, BB dEpl - AL 1., 983134 GHz Unit Bplrl
B 1 ITL
il | 1
B 1
P ol
e e
Bf— '
o et e b u'“,__uw_p_._r-u_";[ : _\,EJ_".'_‘&H.JMH
.a "’_,.-
8 =4 i =5
L [T
Starl Epan Center Heas . Time= Siop
1 . SHELASREE CH= L HHk: I DEZHESEAS CH= 2B oma 1 . SHCCASRAR CH=

Conducted Scan - Modulation Code: 15 [(modulation off)

Fo = 951.600 MHz
1,903.2 MHz

2Fo =

Leval = 118
Level =

.22 dBuv
42 .29 dBuV

Test Data: 2Fo=1,903.2MHz
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Rut.Bu 1 MFHzlimpl TI. FE+ T3:
@, Date B2 Now. 99 Time 17:51:34 TG L of f T2: AUG T4:
Rt , Ll Harasa | Ci. 41 dBuU  Scan. stp 5.HEE kHz RF ALt 18 4B
95 &8 4By AUC 2_B54723 CH=z £l Unit [dBpl]1
— —] TL
.8
aR e (1 |
7B.8 4/ 1 =
&a.8 / ¥ —
-rh-n—q,v‘_"_“ ]
58.8 pe B
8.8 .f'-/] M/-" \‘\'\. e
g r_",r" |# ""-._,___"__- [ 58
28.8F
1B.8
-18.8 {ET]
Starl Span Centar Haas . Tima SLop
2 BREZ2222Z] GHz 5 HHz 2.854722221 GHz 28 ma 2.BLR7222221 GHz
Conducted Scan - Modulation Code: 7 (modulation on)
Fo = 551.600 Mi=z Level = 118.22 d4dBuV
3Fo = 2,854.8 MH= Level = 56.4 dBuV (Average)
Level = 84.2 dBuV (Pe=ak)
Test Data: 3F0=2,854.8 MHz
Rea, Bw 1 MHzllmpl T1l: PE+ T3:
Date B2 Mow. "9 Timse 182:83:14 TG Lul ol f T2: AUC T4:
Pal,Lul Hamual 48.72 dBuU Scan.Stp 5.BEBE LHz RF.ALL 1R di
L3 &F dBuU  AUG 4 7SEEER CH= Unit 1Bl
8.8 — =
45,8 .
'_“"M_
48 @i
[~ -
35.8 £ ﬁﬂ\'\
77 N
o | .:II..I.:.].,LE,W," P . \ Mﬁ- |
: .8 - /.": A iy g
28 .@— St f
15.8 == -
| i
18.8} - |I_1_B_
5.BE = — — —{[FT]
5 Larl Span Center Heas. Tl me Stop
4 .7555 GH= 5 HH=z 4,758 GHz 28 ma 4, 76RA5 GHz

Conducted Scan - Modulation Code 7 (32.468 Hz)

Fo = 951.600 MH= Level = 118_.2 dBuV
5 Fo = 4,758.0 MHz Level = 40.7 dBuV (Average)
Level = 42.2 dBuV (Peak)

Test Data: 5F0=4,758.0MHz
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7.6 Field Intensity of Spurious Radiation

7.6.1 Controlling FCC Regulations

47 CFR 8101.111

(b) The mean power of emissions must be attenuated below the mean output power of
the transmitter in accordance with the following schedule:

(3) When using transmissions other than those employing digital modulation techniques:
(v) On any frequency removed from the assigned frequency by more than 250 percent

of the authorized bandwidth: At least 43 + 10 Log,, (mean output power in watts)
decibels, or 80 decibels, whichever isthe lesser attenuation.

7.6.2 Test Procedure

Test Setup

The EUT is setup on a RF transparent table that rests on an EMCO turntabl e capabl e of
rotating from 0 to 360 degrees. EUT cables are oriented to maximize the field strength
amplitudes. Three meters from the EUT is an EMCO antenna mast capable of moving the
receiving antenna up and down (from 1 meter to 4 meters).

30MHz to 2GHz: The frequency band from 30MHz to 2GHz was scanned and the
spurious EMI emissions measured and recorded; The quasi-peak detector function is used
for frequencies between 30MHz and 2GHz, and the average detector function is used for
frequencies between 1 GHz and 2 GHz;

2GHz to 10GHz: The measurement procedure used to verify compliance to the above-
referenced regulationsis given below:

(1) Set EUT to transmit, continuoudly, at the desired frequency;

(2) Tunetherecever to the Harmonic of interest;

(3) Setup measurement instrumentation in proper measurement mode;

(4) Place the antennain the horizontal position and move to find height where
maximum reception occurs,

(5) Rotate EUT and record the maximum emission level detected, antenna height,
antenna polarization, and turntable angle;

(6) Place the antennain the vertical position and move to find height where
maximum reception occurs,

(7) Rotate EUT and record the maximum emission level detected, antenna height,
antenna polarization, and turntable angle;

(8) Return to step (2) and repeat for each harmonic;

(9) Return to step (1) for each fundamental frequency;

Create areport presenting the test results;
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(This procedure was used as scans above 2GHz proved that the only detectable
emissions above 2GHz were harmonics of the fundamental transmitter frequency)

7.6.3 Test Setup Block Diagram
The test setup block diagram is below:

’< 3 meters »‘
Antenna —
Semi-Anechoic Chamber
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7.6.4 SpuriousLimit —Part 101.111(a)(1)(iii)
On any frequency removed from the assigned frequency by more than 250 percent of the
authorized bandwidth: At least 43 + 10 Log; (mean output power in watts) decibels, or
80 decibels, whichever isthe lesser attenuation.
(1) 80dB or

(2) 43+ 10 Log;o (mean output power in watts);
Measured Output Power : 10.52 Watts (40.22 dBm) [ See Page 62]

Attenuation = 43 +10 x Log (10.52) = 53.22 dB

Since 53.22 dB isthe lesser attenuation, all spurious emissions must be 53.22 dB below
the fundamental power levd.

Thus, the Spurious Limit = 124.7 dBuV —53.22 dB;

SpuriousLimit = 71.48 dBuVvV
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7.6.5 Test Results— Spurious Emissionsat Antenna Terminal

Test Date: November 3, 1999
Equipment Under Test: DBDC2000
Manufacturer: Schlumberger

Frequency
(MH2)

Detector
M ode

M easured
Emission
(dBuv)

Correction
Value
(dB)

Corrected
Value
(dBuv)

951.6

Quasi-Peak

93.5

31.2

124.7

1,903.2

Average

2,854.8

Average

3,806.4

Average

4,758.0

Average

5,709.6

Average

6,661.2

Average

7,612.8

Average

8,564.4

Average

9,516.0

Average
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7.7 Operational Stability Performance
7.7.1 Controlling FCC Regulations

47 CFR §101.147(b)

... Equipment that is used to create additional frequencies by narrowing bandwidth (whether
authorized for a 12.5 kHz, 25 kHz or greater bandwidth) will be required to meet, at a
minimum, the +/- 0.00015 % tolerance requirement so that al subfrequencies will be within
theemissonsmask. . . .

47 CFR 8101.107(a)

The carrier frequency of each transmitter authorized in these services must be maintained
within the following percentage of the reference frequency . . . 952 MHz to 960MHz . . .
+/- 0.00015% for multiple address remote stations with 12.5 kHz bandwidths. . .

47 CFR 82.995 — M easur ements Required: Frequency Stability
The frequency stability shall be measured with variation of ambient temperature as follows:
From -30° to +50° centigrade. . .

7.7.2 Test Procedure

« Test Setup
The EUT is setup in an environmental chamber capable of varying the chamber’sinternd
temperature from -50° to 100° centigrade. The coax cable connectsto the EUT’ s antenna
port, runs outside the chamber, and connects to aload (described below). Theload is
connected, via another coax cable, to the input of a frequency counter.

* Thechamber temperatureis varied from 50° centigrade down to -30° centigrade in steps
of 10° centigrade. [47 CFR §2.995(a)(1)]

* Thedwel time at each temperature is the time required to stabilize all of the components
of the oscillator circuit —typically 1 hour. [47 CFR §82.995(b)]

*  Thefrequency stability at each temperature was measured varying the primary supply
voltage from 85% to 115% of nominal. [47 CFR §2.995(d)(1)]
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7.7.3 Test Setup Block Diagram
The test setup block diagram is below:

Antenna Port

/

4_ .

Environmental Chamber

<4— Attenuator

Variable DC
Power Source
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7.74 Test Results— Operational Stability Performance
Test Date: November 1, 1999

Equipment Under Test: DBDC2000
Manufacturer: Schlumberger

Measured Carrier Frequency @ 25° C, 5.0 Vdc: 951.314206 M Hz

Frequency Drift Upper Limit:  Carrier + 1.427 kHz
Frequency Drift Lower Limit: Carrier — 1.427 kHz

Table: CARRIER FREQUENCY DRIFT (in Hz)

Voltage
(DC)
13.8
13.0
12.0
11.0
10.0

Time at

Specified

Temperature

Note: EUT stops transmitting at -13° C;
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