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1.0 DESCRIPTION OF TEST: Spurious emission (Radiated)

2.0 SPECIFICATIONS: 47 CFR 87.139

3.0 EQUIPMENT REQUIRED:

TYPE MANUFACTURER MODEL SER. NO.
A Satellite Data Unit Honeywell SD700 00080004

B Spectrum Analyzer Hewlett Packard 8563E 3213A00104

C Spectrum Analyzer Hewlett Packard 85462A 3625A00357

D Spectrum Analyzer Hewlett Packard 8566B 2511AD1467

E Pre Amplifier Hewlett Packard 8449A -

F Terminal (PC) Dell w/ Procom - -

G 50 Ohm RF Termination Narda 377BNM -

H Biconical Antenna (25–300
MHz)

EMCO 3109-B 2336

I Log Periodic Antenna (200–
1000 MHz)

APREL 2001 001500

J Horn Antenna (1-18 GHz) EMCO 3115 9208-3925

K Active Monopole EMCO 3301-B 2635

L Power Meter Hewlett Packard 438A 55652
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4.0 BLOCK DIAGRAM OF TEST SETUP:
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5.0 PROCEDURE:

A. The LRU, in an appropriate open field configuration, is placed on a turntable 1 meter
above the ground. Connect the equipment as shown in the block diagram in section 4.0 of
test no. 6.  Initially, connect the power meter to the SDU transmitter output cable instead of
the 50 ohm termination to verify the LRU is transmitting at the proper level.

B. Using the terminal, set the SDU to transmit a CW carrier on Channel 1 at 1643.5 MHz
and +12 dBM minimum.

C. Disconnect the power meter and terminate the SDU transmitter output with the 50 ohm
termination.

D. Using the antennae in vertical and in horizontal polarization between 1 meter and 4 meter
elevation above the ground plane and while rotating the platform 360o , measure and record
the maximum value of the radiated energy between 30 MHz and 1000 MHz.

NOTE: NOTE: The SD-700 Satellite Data Unit is a single box intended to be used with
equipment which already have FCC authorization and ID numbers (GB8MCS-6000).
Since the other components in the system have already been tested and certified,
the SDU will be tested alone for the radiated spurious emissions test.  The Radiated
Spurious Emissions testing will be performed by M. Flom Associates, Inc.
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Figure 6-37. Test Setup and Equipment
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Figure 6-38. UUT on Turntable
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1.0 DESCRIPTION OF TEST: Intermodulation

2.0 SPECIFICATIONS: 47 CFR 87.139

3.0 EQUIPMENT REQUIRED:

TYPE MANUFACTURER MODEL SER. NO.
A High Power Amplifier Honeywell HP700

HP600
99090157
00061939

B Satellite Data Unit Honeywell SD700 00070003

C 20 dB Attenuator Narda 766-20 -

D Spectrum Analyzer Hewlett Packard 8563E 05409

E Power Meter Hewlett Packard 438A 55652

F Directional Coupler Narda 3002-20 02845-

G Terminal (PC) Dell w/ Procom - -

H 10 dB Attenuator Narda 765-10 -

I 30 dB Attenuator Narda. 766-30 -

J Diplexer/LNA Phase Atlantic WGE-0090-00 COM9800396

K Plotter Hewlett Packard 7475A 21242
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4.0 BLOCK DIAGRAM OF TEST SETUP:
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5.0 PROCEDURE:

A. Connect the equipment as shown in the block diagram in Section 4.0 of test number 7.

B. Using the terminal, set the SDU back-off attenuator to 3 dB for channel 1 and for channel 2.

C. Using the terminal, set the SDU to transmit a CW carrier on channel 1 at 1626.5 MHz, and on
channel 2 at 1630.5 MHz.

D. For the 20W HPA, using the terminal, adjust the HPA back-off attenuator to obtain a total
power (both carriers) of 11.2 dBm on the power meter.  This level equals 20 W at the HPA
RF antenna port.  Adjust the SDU back-off as required to set the channel 1 and 2 carrier
levels within 0.5 dB of each other as measured on the spectrum analyzer while maintaining
the 20W total power on the power meter.

E. For the 40W HPA, using the terminal, adjust the HPA back-off attenuator to obtain a total
power (both carriers) of 14.2 dBm on the power meter.  This level equals 40 W at the HPA
RF antenna port.  Adjust the SDU back-off as required to set the channel 1 and 2 carrier
levels within 0.5 dB of each other as measured on the spectrum analyzer while maintaining
the 40W total power on the power meter.

F. Repeat steps 2 through 5 for channel 1 = 1643.5 MHz and channel 2 = 1647.5 MHz.

G. Repeat steps 2 through 5 for channel 1 = 1656.5 MHz and channel 2 = 1660.5 MHz.

6.0 DATA:  The data are presented on the following pages of this test:

The display line on the spectrum analyzer plots indicates the acceptance level.  The recorded data
shows the level of the strongest intermodulation product.
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Intermod
s

       Conditions: 20W HPA

Date 10-4-00 CW Signals, 10W/tone
Tester Bailey

Ch1
(MHz)

Ch2 (MHz) IMD (dBc) Limit (dBc)

1626.5 1630.5 -25.3 -24
1643.5 1647.5 -25.6 -24
1656.5 1660.5 -26.0 -24
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Figure 6-39. 20W HPA, Low End of Band
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Figure 6-40. 20W HPA, Midband
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Figure 6-41. 20W HPA, High End of Band

TEST PERFORMED BY:      Pete Bailey                                   DATE:  10/2/00     
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Intermod
s

       Conditions: 40W HPA

Date 10-4-00 CW Signals, 20W/tone
Tester Bailey

Ch1
(MHz)

Ch2 (MHz) IMD (dBc) Limit (dBc)

1626.5 1630.5 -26.5 -24
1643.5 1647.5 -26.3 -24
1656.5 1660.5 -26.2 -24
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Figure 6-42. 40W HPA, Low End of Band
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Figure 6-43. 40W HPA, Midband
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Figure 6-44. 40W HPA, High End of Band

TEST PERFORMED BY:      Pete Bailey                                   DATE:  10/2/00     
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1.0 DESCRIPTION OF TEST: Transmitter Emission Limits (Tx Mask)

2.0 SPECIFICATIONS: 47 CFR 87.139

3.0 EQUIPMENT REQUIRED:

TYPE MANUFACTURER MODEL SER. NO.
A High Power Amplifier Honeywell HP700

HP600
99090157
00061939

B Satellite Data Unit Honeywell SD700 00070003

C 20 dB Attenuator Narda 766-20 -

D Spectrum Analyzer Hewlett Packard 8563E 05409

E Power Meter Hewlett Packard 438A 55652

F Directional Coupler Narda 3002-20 02845-

G Terminal (PC) Dell w/ Procom - -

H 10 dB Attenuator Narda 765-10 -

I 30 dB Attenuator Narda. 766-30 -

J Diplexer/LNA Phase Atlantic WGE-0090-00 COM9800396

K Plotter Hewlett Packard 7475A 21242
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4.0 BLOCK DIAGRAM OF TEST SETUP:
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5.0 PROCEDURE:

1. Connect the equipment a shown in the block diagram in Section 4 of Test No. 8.

2. Using the terminal, set the SDU back-off attenuator to 0 dB.  (This is the nominal back-off
setting for the SDU.)

3. Using the terminal set the SDU to transmit a CW carrier on channel 1 at 1643.5 MHz.

4. For the 20W HPA, using the terminal, set the HPA back-off attenuator to produce 11.2
dBm on the power meter.  This level equals 20 W at the HPA RF antenna port.

5. For the 40W HPA, using the terminal, set the HPA back-off attenuator to produce 14.2
dBm on the power meter.  This level equals 40 W at the HPA RF antenna port.

6. For both the 20W and 40W HPAs, using the terminal, set the SDU to transmit at 1643.5
MHz each of the channel types indicated below beginning with the C-Channel (21 kbps).
This will yield the widest bandwidth in the transmit spectrum due to the highest bit rate.

7. Set the spectrum analyzer according to the following table for each channel type.
Capture the spectrum analyzer display for each channel type with both the 20W and 40W
HPA.
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Channel Type Spectrum Analyzer Setting

All channel types Center Frequency:  1643.5 MHz

Vertical Res:  10 dB/div

C21k Span:  100 kHz

RBW:  1 kHz

VBW:  1 kHz

P600 Span:  100 kHz

RBW:  30 Hz

VBW:  30 Hz

P1200 Span:  100 kHz

RBW:  100 Hz

VBW:  100 Hz

P10.5k Span:  100 kHz

RBW:  1 kHz

VBW:  1 kHz

C8.4k Span:  100 kHz

RBW:  300 Hz

VBW:  300 Hz

P600 Span:  6 kHz

RBW:  30 Hz

VBW:  300 Hz

P1200 Span:  10 kHz

RBW:  30 Hz

VBW:  300 Hz
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Frequency for all conditions: 1643.5

Limit: Frequency Offset Attenuation [dB] (Relative to max emission level)
+ 0.75 x SR 0
+ 1.4 x SR 20
+ 2.8 x SR 40
+ 4 x SR or + 35kHz Fm

Fm = 55 or [37+10log(Py)] whichever is greater
SR = Symbol Rate

6.0 DATA:  The data with the applicable transmit mask is presented on the following pages:
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Figure 6-45. Channel 1, C21k, 20W HPA, 24.1 W
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Figure 6-46.  Channel 1, P600, 20W HPA, 23.7 W
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Figure 6-47.  Channel1, P600, 20W HPA, 23.6 W
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Figure 6-48.  Channel 1, P1200, 20W HPA, 23.9 W
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Figure 6-49.  Channel 1, P1200, 20W HPA, 23.8 W
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Figure 6-50.  Channel 1, P10.5k, 20W HPA, 24.1 W
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Figure 6-51.  Channel 1, C8.4k, 20W HPA, 23.6 W
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Figure 6-52.  Channel 1, C21k, 40W HPA, 43.1 W
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Figure 6-53.  Channel 1, P600, 40W HPA, 45.3 W
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Figure 6-54.  Channel 1, P600, 40W HPA, 45.0W
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Figure 6-55.  Channel 1, P1200, 40W HPA, 46.0 W
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Figure 6-56.  Channel 1, P1200, 40W HPA, 45.5 W
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Figure 6-57.  Channel 1, P10.5k, 40W HPA, 46.0 W
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Figure 6-58.  Channel 1, C8.4k, 40W HPA, 45.7 W
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