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CFR 47 - Federal Communication Commission Rules

Part 2 Required Measurements
2.995 Frequency Stability - Procedures

(a,b) Frequency Stability - Temperature Variation
(d) Frequency Stability - Voltage Variation

24.235 Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.
The frequency stability for R1900G-1-4 BlackBerry Handheld of the transmitter is less than 0.1 ppm of the
received frequency from the Rhode & Schwarz CMU 200 Universal Radio Communication Test Set.
Frequency and power measurements were tested and recorded across temperature, voltage and channel with
the same test set up. The set up used is a PC with a GPIB interface linked to the Environmental Chamber, a
DC power supply and the Rhode & Schwarz CMU 200 Communications Test Set. A 2 meter coax cable was
connected between the RF input/output of the CMU 200 and the EUT antenna port.
The radio is located inside the environmental chamber, and controlled by a PC terminal and associated
software via an RS232 serial interface. The coax cable was calibrated to allow compensation of the insertion
loss between the transmitter and the CMU 200.

Equipment list:

Type
Manufacturer

Model Serial Number Calibration Date
Universal Radio
Communication Test Set

R&S
CMU200 837261/049 01-Sept-2000

System DC Power Supply HP HP 6632B US37472258 02-Aug-2000
Network Analyzer HP HP 8753D 20A80143792 09-Aug-2000
Calibration Kit HP HP85033D 20A80143914 09-Aug-2000

Environmental Chamber used:
Manufacturer: Espec
Model: SH240
Serial No: 91005607

Frequency Stability
PC (RIM Test Pilot)

GPIB GPIB

Y

1111 -30° to +60° Celsius Environmental Chamber

11

…

 [[[    
EUT @ test
R1900G-1-
4

HP 6632B DC Power Supply

Rohde & Schwarz CMU_200

2 metres Coax Cable (CMU_RF2 to EUT_ANT

GPIB

RS 232 Serial Interface to EUT

3.5V, 3.8V, 4.2V



Calibration for the Cable Loss:
Procedure: Full Two port Calibration of 85033D using the 8753D was done. The two-meter coax cable was
set up to complete the RF power measurement.

The cable assembly from the RF input to the RF output was measured at the following Frequencies:
1850.2 MHz = 3.0 dB
1880.0 MHz = 3.05 dB
1909.8 MHz = 3.15 dB

Place: RF Lab in RIM
Date: April 16th, 2001

Procedure:

The BlackBerry Handheld was placed in the temperature chamber and connected to CMU 200 outside the
temperature chamber as shown in the figure above. Dry air was pumped inside the temperature chamber to
maintain back-pressure during the test. The Radio was kept in the off condition at all times except when the
measurements were to be made.

The chamber was switched on and the temperature was set to -30°C. After the chamber stabilized at -30 °C
there was a soak period of one hour to alleviate moisture in the chamber. The Radio was switched on and
frequency and power measurements were made as follows:

A computer controlled RIM automated software “Test Pilot” was ran to test and log the results. Test Pilot
controlled the CMU 200, temperature chamber, and power supply via the GPIB Bus. The radio was put in
repetitive transmit modes at 100 bursts for each set of temperature and voltage settings for the 3 selected
frequencies of 1850.2, 1880.0 and 1909.8 MHz. The power supply was cycled through the voltage steps of
3.5, 3.8, 4.2 Volts and the Frequency Error was measured at a maximum output power of 30 dBm and
recorded by Test Pilot. The Handheld is not rated to operate at extreme voltages of 85% and 115% of nominal
supply voltage. However, the 3.5 V and 4.2 V are the extreme operating voltages for the Handheld.

The frequency generated by the radio has been recorded in Hz and also as deviation from nominal in Parts Per
Million.

After the initial one-hour soak the temperature was incremented by 10 degrees Celsius with a half-hour soak
between each subsequent temperature steps.

PROCEDURE

RIM Test Pilot for commencing the Frequency Stability Tests carried through the following cycle.

1. Switch on the HP 6632B power supply; CMU 200 Communications test Set, and Environmental
Chamber.

2. Start Test Pilot Program
3. Set the Temperature to –30 degrees Celsius and hold for initial 1 hour soak
4. Set power supply to 3.5 Volts
5. Set up CMU 200 Radio Communication Tester
6. Command the CMU 200 to switch to 1850.2 MHz
7. Turn on EUT and connect to CMU 200
8. EUT commanded to Transmit 100 Bursts
9. The test tool logs the following data from the CMU 200, power supply and temperature

chamber: Traffic Channel Number, Traffic Channel Frequency, Power Level, Chamber
Temperature, Supply Voltage, Power, Frequency Error.

10. The CMU 200 commands the EUT to change frequency to 1880 and 1909.8 MHz and repeat
steps 8 to 9.



11. Repeat steps 5 to 10 for supply voltage of 3.8 and 4.2.
12. Increase temperature by 10°C and soak for 1/2 hour.
13. Repeat steps 4 - 12 for temperatures –30 to +60 degrees Celsius.

Procedure 5 to 10 was then repeated at room temperature with the power supply voltage set to 3.5,
3.8, and 4.2

Channel 512 (1850.2 MHz), nominal voltage (3.8 V)

Temperature
(Degrees Celsius)

Frequency Error
(Hertz)

ppm

-30 -8.27 -0.00447
-20 7.23 0.003908
-10 28.86 0.015598
0 35.39 0.019128
10 22.66 0.012247
20 8.98 0.004854
30 -21.11 -0.01141
40 17.89 0.009669
50 41 0.02216
60 2.78 0.001503

Channel 661 (1880.0 MHz), nominal voltage

Temperature
(Degrees Celsius)

Frequency Error
(Hertz)

ppm

-30 42.49 0.022601
-20 -18.6 -0.00989
-10 -51.21 -0.02724
0 -1.49 -0.00079
10 8.27 0.004399
20 30.03 0.015973
30 39.07 0.020782
40 45.01 0.023941
50 11.24 0.005979
60 13.37 0.007112

Channel 810 (1909.8 MHz), nominal voltage

Temperature
(Degrees Celsius)

Frequency Error
(Hertz)

ppm

-30 47.72 0.024987
-20 18.08 0.009467
-10 42.68 0.022348
0 -0.19 -9.9E-05
10 23.37 0.012237
20 23.83 0.012478
30 21.83 0.011431
40 51.4 0.026914
50 42.68 0.022348
60 61.47 0.032187



Channel 512 (1850.2 MHz), room temperature (20 deg C)

Device Supply
[Volts]

Frequency Error
(Hertz)

ppm

3.5 28.86 0.016
3.8 17.89 0.009
4.2 32.67 0.018

Channel 661 (1880.0 MHz), room temperature

Device Supply
[Volts]

Frequency Error
(Hertz)

ppm

3.5 51.46 0.044
3.8 30.03 0.025
4.2 50.82 0.027

Channel 810 (1909.8 MHz), room temperature

Device Supply
[Volts]

Frequency Error
(Hertz)

ppm

3.5 65.54 0.034
3.8 23.83 0.012
4.2 58.82 0.031


