FCC Filing Package for MotorolaiDEN Type Il PC Card Modem FCC ID: AZA89FT5811

6.6. Frequency Stability Data -- Pursuant 47 CFR 2.1055a(1), 2.1055(d)2

Measurements were made per method described in paragraph 7.4. Because of the
transmitter’'s dependence on the stability of the base station oscillator, it is not possible to provide
stability data for this transmitter as is commonly supplied for certification per 47 CFR 2.1055 for a
radio with a locally stabilized oscillator.

The following information is provided to clarify how the transmitter attains the necessary
accuracy of 2.5 PPM or better. The transmitter’s suppressed carrier emission is produced by mixing
of a modulated intermediate frequency with a higher, digitally synthesized injection frequency with a
resolution of 12.5 kHz. Both of these frequencies are derived from a temperature compensated
crystal oscillator (Y300 in Figure 4-1). Transmission frequency accuracy is enhanced by the radio
receiver circuitry which causes the radio operating frequency to become locked to within 0.4 PPM of
the base station once it has acquired the primary control channel. Thus the temperature and
voltage frequency stability of the transmitter is within 0.4 PPM accuracy of the higher stability base
station oscillator.

The AFC routine and frequency locking mechanism are implemented using both hardware
and software. The hardware and software combined provide an automatic frequency control
function which locks the receiver to within 0.4 PPM of the control channel oscillator. Since the base
station stability is FCC regulated to be 1.5 PPM or better, the absolute accuracy of the transmitter is
inherently better than 1.9 PPM. This is accomplished by programming U601 while the radio is in
operation.

Transmitter frequency stability is guaranteed over all specified environmental operating
conditions (battery voltage, temperature, humidity, etc.) because of the nature of the base station
frequency locking mechanism. The frequency stability of the transmitter is maintained until the
battery voltage drops below 3.55 volts. Any voltage below 3.55 volts is outside the specified
operating range of the transmitter and linearity is degraded below 3.55 volts. For this reason, the
radio shuts down (while in transmit mode) when the voltage drops below 3.55 volts.

Note:

Frequency stability is independent of modulation scheme (Quad —QPSK, Quad-16QAM,
Quad-64QAM). The data shown in following tables was taken with the radio set to transmit a
Quad-16QAM signal at 820.9875 MHz while locked to a R2660C service monitor.
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Temperature Frequency Error|Frequency Error
[Celsius Degrees] [HZ] [PPM]
-20 -25 -0.029
-15 -30 -0.035
-10 -30 -0.035
-5 -24 -0.028
0 -23 -0.027
5 -14 -0.016
10 -25 -0.029
15 -15 -0.018
20 -18 -0.021
25 -15 -0.018
30 -18 -0.021
35 -15 -0.018
40 -15 -0.018
45 -15 -0.018
50 -19 -0.022
55 -14 -0.016
60 -9 -0.011

Figure 6-17: Transmitter Frequency Stability Data - Frequency vs. Temperature

Voltage Frequency Error Error in
[Volts] [HZ] [PPM]
3.55 -70 -0.084
3.6 -80 -0.096
3.7 -73 -0.088
3.8 -80 -0.096
3.9 -100 -0.120

4 -90 -0.108
4.1 -89 -0.107
4.2 -100 -0.120

Figure 6-18: Transmitter Frequency Stability Data - Frequency vs. Voltage
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Frequency Error vs. Temperature Variation
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Figure 6-19: Frequency Stability vs. Temperature

Frequency Error vs. Voltage Variation
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Figure 6-20: Frequency Stability vs. Voltage
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6.7. Power Line Conducted Spurious Emissions -- Pursuant 47 CFR 15.207

Conducted emission limits per 47 CFR 15.207(a). For an intentional radiator, which is
designed to be connected to the public utility (AC) power line, the radio frequency voltage
that is conducted back onto the AC power line on any frequency or frequencies within the
band 450 kHz to 30 MHz shall not exceed 250 microvolts.

This RF device can transmit while resting in a battery charger that is connected to the AC
power line. Figures 6-21 until 6-24 demonstrate compliance with the cited limit. The
conducted emission was measured at two configurations:

1. Laptop configuration. The PCMCIA iDEN modem was inserted into DELL laptop
model PPO1L, and was configured to transmit at maximum power while it was
connected to the power supply via the LISN. The laptop was connected to its charger
and to the AC line source.

2. PDA configuration. The PCMCIA iDEN modem was inserted into IPAQ model
H3650/70 PDA of Compag, and was configured to transmit at maximum power while
it was connected to the power supply via the LISN. The PDA was connected to its
charger and to the AC line source.
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Laptop configuration

Figures 6-21 and 6-22 portray the amplitude of the emissions measured with a peak detector
for the IDEN modem inserted into DELL laptop. These figures provide a table contains 5
points of the maximum emissions measured by a quasi peak detector, average detector and
peak detector. The margin of the peak detector to the FCC limit is also shown.

2 IMN 1188 COWD EM FCC PFHASE

signal Freq (MHz) PK Rmp OF fAmp AV Amp  FKell
H.63630H dE.5 13.5 2.3 -11.5
H.991353 1E.5 13.1 ig.1  -11.1
L. 196P3E 1E6.7 ic.1 13,2 -11.3
2. 734241 17,5 11.B /B -1B.5
5.34243E iB.7 13.7 23.3 -9.3

FREQ 733.7 kHz
FERK 37.3 dBul
BF 34%.3 dByl
AVG 28,5 dBul

H_I:I'_l_'ll'l_'ll—'-

LOG KEF BY.@ dEuV
10 I E i
dgs [ T FHSS LIMTT
TN : :

18 dB H—Hef
LRI

uR B[ 1
5C FC|

CORR[ D T 7 71 R a
START 430 kHz STOP 30.0BA MH:
#1F BM 9.0 kHz AUG BH 38 kHz SHP 2.46 sec

s

Figure 6-21: Phase Line Emission measured by peak detector while the Modem is
inserted into DELL laptop and configured to transmit at 813.5625 MHz
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(3 IN 11d@ COND EN FCC WEUTRAL

Signal Freg tMHz) PKE Amp OF Amp AV Amp  FKall
H.B4E743 1b. b 134 9.7 -11.t4
L.A44563 1E. B 11.4 i7.p  -1c. B
2. /B1561 7.8 ic.¢ B.1  -1B.1
H.1ER3H1 1B.1 1B, 7 it.3  -11.9
9.817234 1B.B 13. 8 ch.c -9.¢

FREQ 1.H32 MHz
FEAK 3JB.3 dBuY
GF 3.8 dBul
AVG 1E.B dBuY

H_I:I'_n_'ll'l_'ll—'-

LOG  KEF EY.B dEunl
10 T ; ;
dBs [ i PHSS TIMIT
ATH ; ;
18 dE

IR L

UR sBI T
SC FCL: @ @ &

CORR| @ ¢ ¢ ¢ : : Lo :
STRART 458 kHz STOP 3R, Ad MHz
#IF BN 9.8 kHz AUG BH 3@ kHz SHP 2.4F sec

Figure 6-22: Neutral Line emission measured by peak detector while the Modem is
inserted into DELL laptop and configured to transmit at 813.5625 MHz
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PDA configuration

Figures 6-23 and 6-24 portray the amplitude of the emissions measured with a peak detector
for the IDEN modem inserted into IPAQ PDA of Compagq. These figures provide a table
contains 5 points of the maximum emissions measured by a quasi peak detector, average
detector and peak detector. The margin of the peak detector to the FCC limit is also shown.

L IM 1188 COWD EM FCC IPAQ PHASE

Signal Freg iMHz) PK Amp OF Amp AV Amp  FRall
| A.532185 1E. 9 4.5 i3.8  -11.1
g A.644E2C 15, @ 4.5 ch.H -9.B
1 H.756291 15.¢ iE. 3 ch. B -B.B
q 1.@565958 151 8. B 11.7  -i2.5
18.932447 18. 9 24,5 ig.3  -17.1

FREGQ 1.894 MH:
FERK 33.B dBpY

0P 26.3 dBuY
UG 4.5 dBul
LOG REF BY.8 dBuY
[ -
dB# oo FHam LI L :
ATH : :
18 dB - e g
-t .
'lﬂE'- : :'IE]Uﬁ 1| LI 1 ::E E
U gp[l L e ]
scoFCl 0 -
CORR] & ¢ 0 i : : I :
START Y58 kHz STOP 3.8 MH:
#IF B 9.8 kHz AUG BH 38 kHz SHP 2.4 sec

Figure 6-23: Phase Line emission measured by peak detector while the Modem is
inserted into IPAQ PDA and configured to transmit at 813.5625 MHz
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(2 IN 1148 COND EM FCC IPAQ PHASE

Signal Freq tMHz) FPK Amp OF Amp AV Amp  FKal1
| B.532145 iB. 5 4.5 3.8 -11.1
c d.644E2C 19. B 4.5 ch. B -9.8
1 H.756091 5. ¢ ik. 3 ZA. B -B.H
4 1.@5A85R 15.1 8. B 1.7 -1e.f
10.932447 8.8 24,5 ig.3  -17.1

FREQ 1.834 MH:z
FEAK 33.8B dBuY

OF  2b.3 dBul
AUG 3.3 dEul

LOG  REF E4.H dEul
10 P i i
dBs [ PASS LIMIT

ATH .

1§ dB 4
W W

VA SB[
SCFC|
CORR[ T | I EEEE s
START 458 kHz STOP 38,68 MHz
#IF BM 9.0 kHz AUG BH 38 kHz SHP 2.YF sec

Figure 6-24: Neutral Line emission measured by peak detector while the Modem is
inserted into IPAQ PDA and configured to transmit at 813.5625 MHz
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6.8. Effective Radiated Power (ERP)

The method described in paragraph 7.1b was employed.
Prior to measuring ERP, the output power of the transmitter was adjusted to within 5% of the
maximum power level, which is 0.7 W pulse average power. The actual measured power at

each of the test frequencies after the adjustment was as follows:

F =806.0125 MHz: Pout = 0.690 W (pulse average power)
F =813.5125 MHz: Pout = 0.693 W (pulse average power)
F =824.9875 MHz: Pout = 0.693 W (pulse average power)

The ERP measurement results are summarized in Tables 6.8.1 and 6.8.2 below.

Frequency (MHz): 806.0125 813.5125 824.9875
Reference field strength(dBuV/m): 119.71 121.28 120.60
P_incident (dBm): 31.2 32.8 324
Cable loss (dB): 4.6 4.6 4.6
Test antenna gain (dBi): 1.28 1.32 1.36
EIRP (dBm): 27.88 29.52 29.16
ERP (dBm): 25.73 27.37 27.01
EIRP (W): 0.614 0.895 0.824
ERP (W): 0.374 0.546 0.502

Table 6.8.1: ERP measurement results for iM1100 inside a PDA

Frequency (MHz): 806.0125 813.5125 824.9875
Reference field strength(dBuV/m): 119.60 120.11 119.50
P_incident (dBm): 31.0 31.8 31.4
Cable loss (dB): 4.6 4.6 4.6
Test _antenna_gain (dBi): 1.28 1.32 1.36
EIRP (dBm): 27.68 28.52 28.16
ERP (dBm): 25.53 26.37 26.01
EIRP (W): 0.586 0.711 0.655
ERP (W): 0.357 0.433 0.399

Table 6.8.2: ERP measurement results for iM1100 inside a laptop computer

Based on the above results, the maximum EIRP for the iM1100 is 0.895 W pulse average
power, and the maximum ERP is 0.546 W pulse average power.
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