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RF Troubleshooting

When troubleshooting the receiver, first check the RX_AGC PDM value. The AGC value
should be close to the typical values (see "RF AGC Status" on page 26). The RX AGC tries
to keep a constant amplitude at the output of the receiver chain; if the AGC value
indicates an AGC gain that is substantially higher than normal, the AGC is compensating
for extra loss in another component. If the AGC PDM values are normal and there is still
a problem, check the actual AGC voltages. RF probing at specific locations in the chain
can then help to pinpoint the source of the problem.

Likewise, when troubleshooting the transmitter, first check the measured output power
and AGC values, which give an indication of where to start probing. Although probing
points and signal-level information are given for each point in the receiver and
transmitter chains, the troubleshooter is not expected to probe each point on every
phone — only the suspected trouble spots.

Absolute power measurements were made with an Agilent (HP) 85024A active high-
impedance probe. Other probes can be used (but should be high-impedance so that the
measurement does not load the circuit) but may very well have a different gain;
therefore, adjust the absolute measurements accordingly. Also, adjust if using a probe
attenuator.

Where a range is given for loss, typically the higher loss occurs at the band edges.
Probing is not a very accurate method to measure absolute power; therefore, you cannot
expect measured results to exactly match the numbers listed here.

Power depends on the impedance of the circuit. For example, if a filter has a nominal loss
of 5 dB, then straightforward probing on the input and output, then subtracting, might
not result in 5 dB because the input impedance might be different from the output
impedance. Most components in the RF section have the same input and output
impedance (50 ohms), but where this is not the case, absolute power is noted in the
tables in dBm, rather than loss or gain in dB.

When testing the CDMA receiver, it is easier to inject a CW tone into the receiver. The
gains and losses are the same for a CW signal as for CDMA.

Note: After opening the shield lids, always replace them with new lids.
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Phone Components

Figures 1 and 2 illustrate the main components of the 6015/6015i/6016i/6019i, and

6012.

GPS RF Connector

Flash Ul LEDs

SRAM : saiTaieid

UEM

UPP

Figure 1: Component layout (bottom)
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Cell antenna pads HF speaker pads ~ Power switch

GPS shield
GPS CER filter

Audio ASIP GPS antenna pads

HS jack pads GPS SAW filter

GPS LNA
Battery connector

GPS BB IC
GPSRFIC
GPS TCXO

PCS duplexe

Diplexer
AW filter
LNA Alfred

Cell duplexer

PWR detector
SAW filter

Cell PW amp VCTCXO0
UHF VCO
PCS PW amp PLL synthesizer
Jupiter RF TX RX shields
"""" Batman RF RX
TX shield

RUIM connectors BI-DIR diode

ESD filter

Antenna
ground clip =—) i Vibra pad
Mic pads &.'
Ty SM fuse

[ —

System BI-DIR DC pads
connector diode

Figure 2: Component layout (top)
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General Troubleshooting

Use the following steps to troubleshoot some common issues, such as low transmitter
power, a faulty receiver, or a phone that cannot make a call.

TX Power Low

If TX power is low, use Phoenix to turn on the transmitter in Local Mode and check the
following:

1. Perform a visual inspection of the PWB under a microscope to check for the
proper placement, rotation, and soldering of components.

2. Look for the presence of a CDMA modulated signal on a spectrum analyzer at the
correct frequency.

® [fasignal is present but off-frequency or distorted, check the synthesizer.
Most likely, one of the synthesizers is not locked or the VCO has no output
signal.

e [fasignal is not present, or present but low in amplitude, use check the
probing diagrams to determine where in the chain the fault occurs.

3. Check that the AGC PDMs are set for the desired TX power and ensure the AGC
voltages are correct.

4. Check the synthesizers for proper frequency and amplitude.

5. Ensure that the power supplies to the transmitter have the correct voltage.

Receiver Not Working Properly
If the receiver is not working properly, turn it on in Local Mode and check the following:

1. Turn on receiver with Phoenix and inject a signal.

2. Check the AGC PDM.

3. Perform a visual inspection of the PWB under a microscope to check for the
proper placement, rotation, and soldering of components.

4. Measure signal levels at various points in the chain and determine where in the
chain the fault lies.

5. Check the LOs for proper frequency and amplitude.
6. Ensure power supplies to receiver have correct voltage.
Phone Cannot Make a Call
Verify the following if the phone cannot make a call:

1. The phone is in Normal Mode (i.e., the phone is searching for a signal, net server
is on).

2. The Preferred Roaming List (PRL) is loaded into the phone.

3. The phone is tuned and has passed tuning. (Read the tuning parameters using the
batch tune component in Phoenix; an untuned phone has all zeros in the tuning
file.)
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4. The call box channel is set for a channel in PRL.
5. The SID is correct and entered into the phone.

6. The VCTCXO is centered as described in the VCTCXO tuning description on
page 49.

7. The transmitter and receiver are working properly in Local Mode.

Transmitter Parts

Following are the transmitter RF parts.

PCS duplexer PCS PA PCS TX SAW filter
PCS
coupler
. TSI
Diplexer — a8
Cell b= gl ! a
coupler : J
Cell
duplexer

Power detector Cell PA Cell TX SAW filter Jupiter TXIC

Figure 3: Transmitter parts
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Cell Transmitter Block Diagram
Following is the block diagram for the TX system.

- 192 MHz
{:::}SID (from LIFF)
S—— (T
Amenn;\“
what
Iref Phaone test
Cell Duplexer Connector
Y R
Diftsngl | AY [ cel pa S| A% Coupler
i A + !
Ay =
IDCout
Puwer Det J.'r_
Temp
T FLEE— ]
Diff/Sngl % Fos PA 1y Coupler Diplexer
N
e
[ref PCSDuplexer
“hat
T}{agc“l—l'-—.\
Tragc2 =,
AuxDac
FastAGo T+ Cata

Figure 4: TX system block diagram
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Transmitter Schematics

The following schematics are for general reference only. See the Schematics chapter for detailed versions.

Qoo Q

Jupiter TX IC e |

1
TX LO lock voltage : :][ {-_- ? : | E il

[]i_ :l. , Cell TX filter
A e ine! |
1 1 L_'_! 4 =
T 1 = [ ;{L_J T
HA e L _ : PCS TX filter
L00p1.’i|ter ) . : = _‘ %%
e jr e = -
) - —— = p— "
R [ f & 1 =
0

Figure 5: Transmitter schematic 1
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11 - % !T'l
T Tt { PCS !J Ei_EI o e
R | Power detector l—'
—_l_ Couplers : " Co o
I D
=
Cell PA [] 9
o F ) . i ’__I =
= =kt

=T
: : [
3 Ceft=duplexer

Figure 6: Transmitter schematic 2
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Transmitter Troubleshooting Setup

Use the following sections to set up troubleshooting in Phoenix according to the band
you are using:

e "AMPS TX Setup"
e "Cell TX Setup"
e "PCS TX Setup"

AMPS TX Setup
Use the following procedures to prepare for AMPS TX troubleshooting using Phoenix.

1. Connect RF test connector to a call box.

2. Connect the phone to a PC via the bottom connector, and connect a power
supply.
3. Open the Troubleshooting menu, and click Phone Control.

The Phone Control dialog box appears.

4. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the phone into Local Mode.

14 Phone Control = [=]

MediaMode | MDIStatus | OS5 Status | SelfTest | DSP/MCUWersion |~ Phone State—
Diagnostics I Features General Infa I Iriitialize Fhone State
State Selections Rezultz
POWER_OFF State changed: LOCAL ﬂ
HORMAL
CHARGIMNG
?lﬁgﬁ b — Commands ——
| Execute
WARRAMTY -
RELIABILITY Start |
SELFEST_FaIL
SwDL Stop |
RF_INACTIWVE
ID_wRITE Selest sl |
DISCHARGIMNG
Sw_RESET [ElEan &l |
=l Help |

Figure 7: Phone Control dialog box
5. Open the Troubleshooting menu, point to AMPS, and click AMPS Control.
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The AMPS Control dialog box appears.

-1of x|
saT | 5T | wWBDataCreste | WBDataSend | [ Commands—

TxContiol | AudoTx | AudoRx | TxRA | RxRA |

84 Set Charnel To adust AGC PDM values, see
i the T RFI tab for AGC control.

2 Powes Level [0-7)

¥ Traremtter ON

© © N o

ka: confrol command zent OF,

Figure 8: AMPS Control dialog box

Click the Tx Control tab.
In the Set Channel field, type 384.
In the Power Level field, type 2.

Select the Transmitter ON option, and click Execute.

10. Configure the spectrum analyzer using the following values:

Cell TX Setup

Center Frequency = 836.52 MHz
Span = 100 MHz

Amplitude = 20 dBm
Attenuation = Auto

BW = Auto

Use the following procedures to prepare for Cell TX troubleshooting using Phoenix.

1. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the phone into Local Mode. (See Figure 7 on page 13.)

2. Open the Troubleshooting menu, point to RF, and click RF Main Mode.

The RF Main Mode dialog box appears.

Page 14
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3. Select the following values on the RF Main Mode dialog box:
e Band = Cell (CDMA)
¢ Channel = 384
e Mode = Rx/Tx

T4 RF Main Mode =10 x|
~Band———————— ~Mode
[cenicomay =] || [RweTs =]
—LChannel——— — Commandsz
S
[3a4 - 0-1150

IFEF Main Mode zet successfully ...

Figure 9: RF Main Mode dialog box
4. Click Set.

Note: Be sure that the “RF Main Mode set successfully” message appears in the status bar.

5. Open the Troubleshooting menu, point to RF, and click CDMA Control.
The CDMA Control dialog box appears.

14 CDMA Control |_ (O] =]
—Functions——— 1~ Parameterz — Commands——
_ - State—————— ~ Radio Configuration
¥ BhoON & Mode 1: 15-95 Yoice
 Mode 2: C2K Voice _ Beset |
[T DSP RF corntro ~ : |
bode 3: C2K Voice + Dal R |

~Band——————— | " Mode 4; C2K Voice + Ral
& Cel ¢ prs | O Mode 5 SCH1 +FCH

j 224 | Eharte] v Set default PO walues

IHhD command successiul

Figure 10: CDMA Control dialog box for Cell TX troubleshooting
6. Select the following values on the CDMA Control dialog box.

e State = Rho ON
¢ Band = Cell
® Radio Configuration = Mode 1: 1S-95 Voice
e Select the Set default PDM values check box.
7. Click Execute.
8. Open the Troubleshooting menu, point to RF, and click PDM Control.
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The RF PDM Control dialog box appears.

i
TelFAGC TuRFAGC  PAGain  RAxlF AGC AFC
512_- 512: E'IE_- 5“12_- 1ﬂ24_—
L = = = & Commanid: -
M= - M- 34— 768 —
- FE— - 26— sl2— i
126— 128— 126— 128— 26—
0- o—r 0- 0— 0—m
128 128- 28— 128~ 66—
26— 56— 26— 256~ 512-
- = - M- 760
12— | Bl P B Aned—

H
| 201/ ol B2 | o 0 #

| 240 valuess read from phone, controls updated

Figure 11: RF PDM Control dialog box for Cell troubleshooting
9. Click Read Phone to update the values.

10. Configure the spectrum analyzer using the following values:
e Center Frequency = 836.52 MHz
e Span = 100 MHz
e Amplitude = 20 dBm
e Attenuation = Auto

e BW = Auto

PCS TX Setup
Use the following procedures to prepare for PCS TX troubleshooting using Phoenix.

1. Open the Troubleshooting menu, and point to Phone Control.
The Phone Control dialog box appears.

2. Click the LOCAL button in the Phone State area to put the phone into Local
Mode. (See Figure 7 on page 13.)

3. Open the Troubleshooting menu, point to RF, and click RF Main Mode.
The RF Main Mode dialog box appears. (See Figure 9 on page 15.)
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4. Select the following values on the RF Main Mode dialog box:

Band = PCS (CDMA)

e Channel = 600
e Mode = Rx/Tx
5. Click Set.

Note: Be sure that the “RF Main Mode set successfully” message appears in the status bar.

6. Open the Troubleshooting menu, point to RF, and click CDMA Control.

The CDMA Control dialog box appears. (See Figure 10 on page 15.)

7. Select the following values on the CDMA Control dialog box.

State = Rho ON

Band = PCS

Radio Configuration = Mode 1: IS-95 Voice
Select the Set default PDM values check box.

8. Click Execute.

9. Open the Troubleshooting menu, point to RF, and click PDM Control.

The RF PDM Control dialog box appears. (See Figure 11 on page 16.)

10. Click Read Phone to update the values.

11. Configure the spectrum analyzer using the following values:

Center Frequency = 1880 MHz
Span = 100 MHz

Amplitude = 20 dBm
Attenuation = Auto

BW = Auto

Transmitter Troubleshooting

After Phoenix is set up using either the AMPS, Cell, or PCS setup procedures, use the
following steps to troubleshoot the transmitter.

1. Use a voltmeter to verify that the VR2, VR6, and VR1B are on the transmit
system. (See Figure 13 on page 19 and Figure 14 on page 20).

Issue 1 08/2004

If any are missing, look for SMD problems around Jupiter and the UEM.
If the SMD is good, replace the UEM.
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10.

If all DC voltages are present, check the AGC control voltages. (See Figure 13 on
page 19).

® |f the voltages are incorrect, check the SMDs around the TX_AGC1 and
TX_AGC2 lines.

e |f SMDs are all good, replace the UPP.

Using an oscilloscope, look at the input modulation waveforms on R603, R604,
R605, and R606. They should all be present with an AC swing of about 500 mVpp
and a +1.2 V offset.

® |f one or more waveforms are missing, look for SMD problems around these
resistors.

e |f the SMD is good, replace the UEM.
Probe the Cell TX output of Jupiter using AAS-10 type RF probe.
Use the spectrum analyzer to probe the RF center frequency (see the "AMPS TX

Setup”, "Cell TX Setup”, or "PCS TX Setup" section for the correct spectrum
analyzer settings).

e |f there is no RF or low RF, look for faulty SMD around the Jupiter chip.
e |f the SMD is good, replace the Jupiter chip.

Probe the PA input. If level is low, look for an SMD issue on the TX filter. Reflow
or replace the filter as necessary.

Probe the PA output. If the RF is missing or low, look for Vbatt voltages and SMD
issues on and around the PA. If these voltages are good, replace the PA.

Probe the duplexer output. If the RF is missing or low, reflow or replace the
duplexer.

Probe the coupler output. If the RF is missing or low, reflow or replace the
coupler.

Probe the diplexer output. If the RF is missing or low, reflow or replace the
diplexer.

Failed Test: TX PA Detector

1.

Use Phoenix to set the phone in Local Mode, and activate the TX with default
output power. The output power at the RF test connector should read
9 dBm +/- 4 dB.

Use a voltmeter on DC, and probe the detector output at C813. The voltmeter
should read approximately 1.4 V. If not, replace the detector (N803).

See Figure 13 on page 19 for test point location and common power and voltage
variations.

Page 18
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Figure 12: The output of the phone on a spectrum analyzer should look like the figure on the left

If using the AAS-10 probe with the phone connected to the call box, the amplitude
should be approximately -7 dBm at the antenna test point on the top of the PWB.

TX DC Probe Points

Following are the transmitter DC probe points on the top side of the PWB. See Table 1 on
page 20 for test point descriptions and values.

Figure 13: Top side TX DC test points
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Figure 14: Bottom side TX DC probe points
Table 1 shows the TX DC probe points for the bottom and top sides of the PWB.

Table 1: TX DC Probe Points

Test Point | Description Value

1 Power detector VR2 2.76V

2 Vbatt PCS*

3 AGC 2 0.1 to 1.8V

4 AGC 1 0.1 to 1.8V

5 TXI1QIN Approximately 1. 2V
TX'1Q IN with oscilloscope | Approximately 500 mV p-p

6 VR6 2.8V

7 VR1B 4.8V

8 TX UHF LO lock voltage 1.2V

9 Vbatt Cell*

10 Power detector output PCS:

1.9V at <5dBm

1.6V at 15dBm

0.8V at 25dBm
Cell:

1.9V at <5dBm

1.7V at 15dBm

1.3V at 25dBm

1

VrefRF1

1.45V
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Table 1: TX DC Probe Points (Continued)

Test Point | Description Value

12 VR6 2.78V

13 VR1B 4.7V

14 VR2 2.78V

15 Vbatt* 3.2to 4.7V

16 TX detector out Approximately 1.5V

TX RF Probe Points

Note: Vbatt also appears at the outputs of the PAs.

Following are the TX RF probe points.

'4' nd |

T

Figure 15: TX RF test points

Table 2 includes the values from the test points in Figure 15. The PCS frequency is at
1880 MHz, and the Cell/AMPS frequency is at 836.25 MHz.

Table 2: TX RF Probe Points

Test Point | Description Value
1 PCS duplexer out -2 dBm
2 PCS PA out -2 dBm
3 PCS PA in -23 dBm
4 PCS Jupiter out -22 dBm
Issue 1 08/2004 ©2004 Nokia Corporation ~ Company Confidential
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Table 2: TX RF Probe Points (Continued)

Test Point | Description Value
5 TX'1Q in with oscilloscope Approximately 500 mV p-p
with +1.2 V offset
6 TX UHF LO PCS: 3760 MHz, -54 dBm
Cell: 3346.08 MHz, -57 dBm
7 Jupiter out Cell: -15 dBm
AMPS: -6 dBm
8 PA in Cell: -15 dBm
AMPS: -7 dBm
9 PA out Cell: +11 dBm
AMPS: +22 dBm
10 Duplexer out Cell: +10 dBm
AMPS: +20 dBm
n Power detector in PCS:-17 dBm
Cell: -8 dBm
AMPS: +3 dBm
12 Coupler out Cell: +8 dBm
AMPS: +18 dBm
13 Diplexer out PCS: -2 dBm
Cell: +10 dBm
AMPS: +19 dBm
14 PCS coupler out -1dBm

Receiver Troubleshooting

The primary component of the receiver is the Alfred Rx IC. This Rx IC contains two LNAs
and mixers. The other components are passive. There are two RF SAW filters for the Cell
and PCS bands. In addition, there are two IF filters, an IF SAW for CDMA and an IC
Crystal for AMPS. The back-end of the receiver consists of the Batman IC. The VGA and

IQ demodulator are the main functions.

Following is the RX system block diagram.

Page 22
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PCS RF FILTER /\

FILTER

[\ |—

PCS DUPLEX FILTER E
}< UHF i

VCO

DIPLEX FILTER

CELL DUPLEX FILTER E —|

[\

CDMA
IF

/—\ ] FILTER
CELL RF FILTER

Figure 16: Receiver system block diagram
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Receiver Schematics
The following schematics are for general reference only. See the Schematics chapter for detailed versions.

[ k€ Cell RF SAW filter

L :: - -
']: PC RF SAW filter
s l:- J_ .--:
E n AMPS IF‘crystaI filter
comn o e - . -a# . .
=) Ge=r =2 —a 11 L= it L e
_ Han i N _:+ LF[DIlJ “f i { =4
'.::.+ — o b= ] . - - - -
== A =B ﬂ —m—— 0 =
OIS - - | o | ?': = o G
WAL D-& l -3
- = it a  CDMA IF SAW filter
o Alfred RX ) I .
p front-end IC ¢ ™~ o -
. — i e
T - = o

Figure 17: Receiver schematic 1
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Figure 18: Receiver schematic 2
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RF AGC Status

Figure 19 shows the RF AGC Status dialog box. When configuring the values on this
dialog box, note the following:

e The RF AGC status functionality only works in Call Mode.

® |In the PLL Lock Status area, bright green indicates a locked PLL and dark green
indicates an unlocked PLL.

® In the Baseband Type field, ensure that the correct baseband is selected (BB 4.0).

¢ (licking the Update Once Per Second button allows you to toggle between the
Update Once Per Second and Stop Updating functions.

LNA Gain (High[Boost for PCS]/Low) RX IF AGC PDM settings BBAMP Gain Settings
AFC PDM settings
ol x|
R3Sl = -102.9 dBm R sGE T Gaif= +44.8 llaeze e
Rixck Crit = 26076 By ~ RXLOCK
LNA™> - : < o
Comp RzdBCnir = High Gain FOM = +0 Gain= 29.75 %
\[ ~Baseband Typa-
g [UPr B 4L =]
TudBPwr = +23.0 dBm
TudBCnls = 24320 A Gain TwAGE 2 : T ixﬁp i et
: N upiter X
Comp TrdBPwr = 1 ““pa | - | /I ®__ B adate Mow
Corp TxdBCni = o> BUs | ~. ] HIGH
B S DAC=+114 DAC= +0  DAC= -250 Stop
: Lpdating...
Ch lref= 2.1 mA Juﬁerlsel: 0
annel =
P& Temp= 0 Help
[Updating.. T \

PA AGC PDM settings ~ TX AGC 2 PDM settings TX AGC 1 PDM settings

Figure 19: RF AGC Status dialog box
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Turning on the RX Path
Use the following steps to turn on the RX path using Phoenix.

1. Turn on Receiver Only in CDMA mode.

2. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the phone into Local Mode.

T4 Phone Control _ O]

Media Mode | MDIStatus | 05 Status | SelfTest | DSP/MCUVersion | -~ Phane State—
Diagnostics I Features I General Info I Initialize Fhane State
State Selections Results
POWEFR_OFF State changed: LOCAL =~ |
HORMAL
CHARGIMG
-ﬂgé'?” — Commands ——
WOARRANTY
RELIABILITY Sitart |
SELFEST_FAIL
SwhL St |
RF_INACTIWVE
ID_WRITE Seleat sl |
DISCHARGIMG
S RESET | [ | |
=l Help |

Figure 20: Phone Control dialog box
3. Click Execute.

4. Depending on the mode of phone you have, use the settings from Table 3 on the
RF Main Mode dialog box.

Table 3: RF Main Mode Dialog Box Settings

Band Mode Channel

Cell RX =881.52 MHz | 384

AMPS RX'=881.52 MHz | 384

PCS RX = 1960 MHz 600
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~ Charirel
354 :| 0-1190

|FIF M ain Mode 2et successfully

£ RF Main Mode

—Band
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— Channel

[384 =] 0-11%0

[RF Main Mode set successfully ..

£ RF Main Mode

—Band
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— Channel

[600 :{ 0-1190

|FIF M sin Mode zet sucesssuly .,

Figure 21: RF Main Mode dialog box for Cell (top), AMPS (middle), and PCS (bottom)
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Switching the RX Gain States

Use the RF Gen 1/0 dialog box to switch the gain state (Hi and Lo) for CDMA and AMPS

modes. Select the desired state, and click Refresh.
High Gain State (default)

T - PIHE |
™ I SECEH ™ NON-BOOST Set All Cell —— IP SEL [50] ™ NOM-BOOST Set Al
i LM&GAIN[51] T THGATE Clear &8 T LMAGAINIST] [ THBATE Clear Al
W MIXGAN[SZ] T THGATE PCS Refrazh ¥ MIxGAN [S2] [ TxBGATE PCS | Reiresh
™ IFSEL I~ TXGATE CELL Heb | AMPS ——p v |F SEL I THBATECELL | i
icm aalﬁ;ga updated ' |ﬁnHA_FH: zat u}f:'

Low Gain State

 $rrGeneralto e E =100 x)
PINS | PINS
I IPSEL[S0) ™ NON-BOOST Set Al PCS — IP SEL [50] ™ NOMBODOST | Set Al
T THEGENTET [ TXGATE Clear &1 M IMAGAINIST] [T TXBGATE Clean A1
¥ MIXGAIN[SZ] [~ TXBATEFCS | Refresh  MIXGAIN[SZI T TKGATEPCS | Rehresh
I IFSEL ™ TXGATE CELL | Heip CDMA — IF SEL I TXGATE CELL | Help

[Mo response to message |Cumrent settings updated

Figure 22: RF Gen I/0 dialog box
Cell Receiver Check from RF to 1Q
Use the following values to check the CDMA Cell RX functionality from RF to 1Q output.
1. Start Phoenix in Local Mode with only the RX path turned on.

2. Inject a -75dBm CW signal of 881.82MHz (i.e. 300kHz offset from 881.52MHz or
10 channels away).

3. Measure a 300kHz tuning on the analyzer. You should see a typical -21dBm 1Q
tuning for CDMA Cell.
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1 &
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5/5/2004 3:29:30 PM CelllQ.spt HP8595E
Figure 23: Receiver 1Q level on CDMA Cell band
Figure 24 shows the Cell spectrum with an inject tone at -75dBm, as well as the 1Q
output test points. Note that DC is present on the 1Q output test points, and all test
points should be approximately equal.
CH394
#1820 He
¥ 3 ¥
e 300k Hz. o
1 1
1 1
-615kHz CHI®4 +615kHz
#1520 HE

Figure 24: Cell spectrum (left) and 1Q output test points (right)
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PCS Receiver Check from RF to 1Q
Use the following values to check the PCS receiver functionality from RF to 1Q output.

1. Start Phoenix in Local Mode with only the RX path turned on.

2. Inject a -75dBm CW signal of 1960.5MHz (i.e. 500kHz offset from 1960MHz or
10 channels away).

3. Measure a 500kHz tuning on the analyzer. You should see a typical -22dBm 1Q
tuning. If the 300kHz tone works but the 500kHz tone does not, it is possible that
the BB filter was not set by Phoenix.

PCS | Q Output
dBm  Trace A

0 2 Trace A

-10 e -22.4500 dB
24

-20 &

-30 \

-40 / \

50

o j/ \
70 MWWM N o WW‘H u /\Nﬂ "

-80

-90

-100
Centre: 500 kHz Atten: 10 dB Span: 200 kHz
Res BW: 3 kHz Vid BW: 3 kHz Sweep: 100 ms
5/5/2004 3:37:55 PM PcslQ.spt HP8595E

Figure 25: Receiver 1Q Level on PCS Band

Figure 25 shows the PCS spectrum with an inject tone at -75dBm, as well as the 1Q
output test points. Note that DC is present on the IQ output test points, and all test
points should be approximately equal.
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Figure 26: Cell spectrum (left) and 1Q output test points (right)

AMPS Receiver Check from RF to 1Q
Use the following steps to check the AMPS receiver functionality from RF to 1Q output.
1. Start Phoenix in Local Mode with only the RX path turned on.

2. Inject a -75dBm CW signal of 881.53MHz (i.e., 10kHz offset from 881.52MHz)
into the RF.

3. Measure a 10kHz tone on the analyzer. You should see a typical -20Bm 1Q
tuning for AMPS.
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Feceiver 10 Level on AMPS Band
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Figure 27: Receiver 1Q Level on AMPS band
Figure 28 shows the AMPS spectrum with an inject tone at -75dBm, as well as the 1Q
output test points. Note that DC is present on the 1Q output test points, and all test
points should be approximately equal.
841530 H:
F 3 F 3
e LIEHE.
1 1
1 1
-15kHz CHI84 +15kHz
881520 H:

Figure 28: AMPS spectrum (left) and 1Q output test points (right)
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Receiver Diagnostic Signal Tracing
Use the following steps to trace a receiver signal.

1. Inject an external signal source of -25dBm into the RF input. An Agilent call box
8960 is recommended.

2. Press the Call Setup button, press the Active Cell soft button, and select CW.

3. Inject a CW signal for PCS (1960MHz) or Cell/AMPS (881.52MHz) at a fixed
-25dBm power level.

Receiver IF RF

The test point measurements were taken using an AAS-10 probe. Signal levels are
approximate, and accuracy may be +/- 2dB or more, depending on the position of the
grounding probe.

IR
[T R[]
L762 Lred
CDMA IF AMPS IF
SAW filter crystal filter
1 ~
Alfred
RX FE IC ¢
PCS RF ’
SAW filter,
Cell RF
5 — SAW filter
3

Figure 29: Receiver RF troubleshooting test points
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Table 4 includes the descriptions and values for the RX RF troubleshooting test points
shown in Figure 29.

Table 4: Receiver RF Troubleshooting Values

Test L.
. Description Value

Point P

1 RX LO (from VCO) 1009.62MHz at -8 dBm
2088.1MHz at -14 dBm

2 Cell Channel 384 (from duplexer) | 881.52MHz at -31 dBm

3 Cell Channel 384 (to RF SAW) 881.52MHz at -20 dBm (HG)
881.52MHz at -36 dBm (LG)

4 PCS Channel 600 (from duplexer) | 1960MHz at -40 dBm

5 PCS Channel 600 (to RF SAW) 1960MHz at -30 dBm (HG)
1960MHz at -45 dBm (LG)

6 IF MIX OUT (from Alfred) 128.1MHz at -20 dBm (HG)
128.1MHz at -37 dBm (LG)

7 IFA IN (to Alfred) 128.1MHz at -15 dBm (HG)
128.1MHz at -30 dBm (LG)

Receiver IF

L 1

. <| 03
(706 ] RO
768 |\[17%8 | e rreg
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=] [P
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Figure 30: Receiver IF troubleshooting test points
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Table 5 includes the descriptions and values for RX IF troubleshooting test points shown

in Figure 30.
Table 5: Receiver IF Troubleshooting Values
Test o
. Description Value

Point P

1 CDMA IF (to SAW) 128.1 MHz Cell Channel 384 at -6 dBm (HG)
Cell Channel 384 at -23 dBm (LG)
PCS Channel 600 at -6 dBm (HG)
PCS Channel 600 at -20 dBm (LG)

2 CDMA_IF_P (to Batman) 128.1 MHz | Cell -18 dBm (HG)
Cell -35 dBm (LG)
PCS -18 dBm (HG)
PCS -32 dBm (LG)

3 AMPS IF (to MCF) 128.1MHz Cell Channel 384 at -17 dBm (HG)
Cell Channel 384 at -34 dBm (LG)

4 AMPS_IF_N (to Batman) 128.1MHz | Cell -23 dBm (HG)
Cell -41 dBm (LG)

5 CDMA_IF_N (to Batman) 128.1 MHz | Cell -18 dBm (HG)
Cell -35 dBm (LG)
PCS -18 dBm (HG)
PCS -32 dBm (LG)

6 AMPS_IF_P (to Batman) 128.1MHz Cell -23 dBm (HG)
Cell -41 dBm (LG)

7 RX LO 256.2 MHz; -60 dBm
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Figure 31: Receiver DC troubleshooting test points and RX front-end logic levels

Table 6 includes the descriptions and values for RX DC troubleshooting test points shown

in Figure 31.
Table 6: Receiver DC Troubleshooting Values
'Il;(e)?;c‘ ¢ Description Value
1 LO Vdd 2.59 VDC LO Amp Vdd supply lines for Cell and PCS
2 RFA Vdd 2.76 VDC RF Amp Vdd supply line for Cell band
3 C_LNA Vdd 2.76 VDC External Vdd supply line for Cell LNA
4 P_LNA Vdd 2.76 VDC External Vdd supply line for PCS LNA
5 IFA Vdd 2.76 VDC IF Amp Vdd supply line for CDMA and AMPS IFs
6 IFA Vdd 2.76 VDC IF Amp Vdd supply line for COMA and AMPS IFs
7 RX LO Lock Voltage | 1.2 to 1.7 VDC
8 RX'LO 256.2 MHz -60 dBm
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Receiver Logic Input Voltages

Following are the measure logic levels for the RX front end (N750). See Figure 22 on
page 29 for the manual selection of logic states using Phoenix.
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Table 7 includes the logic level values for the RX front end.

Table 7: RX Front-end (N750) Logic Levels

Logic Input Voltages
Mode
IF_SEL | BAND GAIN_CTL

Cell CDMA High Gain | OV 0.1V 275V

Cell CDMA Low Gain | OV 0.1V oV

PCS CDMA High Gain | OV 2.68V 2.75V

PCS CDMA Low Gain | OV 2.68V oV

AMPS High Gain 2.76 V 0.1V 2.76 V
AMPS Low Gain 2.76 V 0.1V oV

If the logic levels are significantly off (+/- 0.2 V), replace Alfred (N750) and re-measure.
If the voltages are still out of specifications, refer to the Baseband Troubleshooting
chapter.
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Alfred (N750) Receiver Troubleshooting
Keep the following under consideration when troubleshooting the Alfred (N750) receiver:

e There is a separate LNA for 800MHz (Cell and AMPS) and 1900MHz (PCS).

e There is a separate RFA (inside Alfred) for 800MHz (Cell and AMPS) and
1900MHz (PCS).

e After the RFA, there is a mixer and then the signals are separated by CDMA (Cell
and PCS) and AMPS.

For example, if there is no IF frequency (128.1MHz) check both Cell and PCS. If
there is only one at 128.1MHz (L753), ensure that IF_SEL is working. If it is, then
replace Alfred because of a bad RFA.

If Cell and AMPS are working but PCS is not, look at the band select line and the

PCS RF filter before replacing Alfred.
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MU _OUT |

g:a AC“ L750

|
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Figure 32: N750 (Alfred) receiver
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Alfred DC Troubleshooting

There are two common explanations for an Alfred failure consisting of high current in
Local Mode with just the RX turned on:

® No presence of an LO signal

® |nput impedance drop is shorting out one of the DC supply pins to the chip
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IMPORTANT: You must check for both conditions before replacing Alfred. If you have
no LO signal, refer to "UHF Synthesizer Troubleshooting" on page 50. If you have a
significant supply voltage drop on one of the supply pins, then replace Alfred.

Table 8: Alfred Conditions and Supply Currents

Condition: Local Mode, Set | Supply Current
RX Only in RF Main Mode | (From Power Supply)

Good phone 100mA
No UHF LO signal present 254mA
Pin 13 shorted 255mA

Synthesizer Troubleshooting

Faulty synthesizers can cause both RX and TX failures during tuning, in addition to the
VCTCXO tuning. However, it is recommended first to check for the presence of various LO
signals and their proper levels. The 19.2MHz reference clock is needed for the phone to
power up. Therefore, if everything fails, check for the presence of 19.2MHz. The level of
19.2MHz is also important because the UPP is very sensitive and can still pick up a very
weak 19.2MHz clock, which can result in the phone constantly resetting. See "19.2 MHZ
VCTCXO Reference Clock" on page 44 for more information.

The following synthesizers are used in the phone:
¢ Dual-band UHF:
® 1009.62 MHz for channel 384 in Cell and AMPS with separate LMX2310

PLLIC
® 2088.1MHz for channel 600 in PCS with separate LMX2310 PLL IC
e TXUHF

® 3296.16 MHz ~ 3395.88 MHz for Cell and AMPS with PLL inside Jupiter IC
® 3700 MHz ~ 3819.9 MHz for PCS with PLL inside Jupiter IC
e RXVHF (256.2 MHz for Cell, AMPS, and PCS with PLL inside Batman IC

Incorrect PLL Frequencies
Following are possible causes for incorrect PLL frequencies:

® Incorrect power supplies to the PLL portion

e Control line to the VCO

® Loop filter or resonator components missing or incorrectly installed
® 19.2 MHz reference clock is missing or low

e Component failure (PLL IC, Batman, Jupiter, VCO, or VCTCXO)
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Synthesizer Block Diagram
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Figure 33: Synthesizer block diagram

Table 9 includes the component values shown in Figure 33.

Issue 1 08/2004

Table 9: Synthesizer Block

Diagram Component Values

Item | Description Value

1 VCTCXO 19.2MHz

2 UHF LO 1009.62MHz (Cell channel 384)
2088.1MHz (PCS channel 600)

©2004 Nokia Corporation
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Table 9: Synthesizer Block Diagram Component Values (Continued)

Item | Description Value

3 RX VHF LO 256.2MHz

4 TX UHF LO 3395.88MHz
3819.90MHz
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Synthesizer Schematic
The following schematic is for general reference only. See the Schematics chapter for detailed versions.
VCTCXO with AFC control

[ b

+ii i

[ o s

19.2MHz buffer not installed

iE

s ik SR B
T
e O3
HIL - l’” b
Je — D ncn.
P R
UHF PLL IC
Loop filter

e

Figure 34: Synthesizer schematic
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Use the following steps to troubleshoot the synthesizer using Phoenix:

1. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the phone into Local Mode.

T4 Phone Control M=l

Mediatode | MDIStatus | OS5 Status | SelfTest | DSP/MCUVersion | - Phone State—
Diagnostics I Features General Info I Initialize Fhone State
State Selectionz Resulk:

POWER_OFF State changed: LOCAL =«

HORMAL

CHARGIMG

?Eé? i — Commands ——

WARRARMTY

RELIABILITY Start |

SELFEST_FAIL

SwDL S |

RF_INACTIWVE

ID_WwWRITE Selenhsl |

DISCHARGIMNG

Sw_RESET [ElEan &l |
=l Help |

Figure 35: Phone Control dialog box
2. Select the following values on the RF Main Mode dialog box:.

Table 10: RF Main Mode Dialog Box Settings

Synthesizer | Band | Mode | Channel | Notes
Cell RX/TX 384 Allows for checking power to both RX and TX circuits.
o PCS RX/TX 600
RX VHF RX One band is enough.
TX VHF Cell RX/TX 384
PCS 600

19.2 MHZ VCTCXO Reference Clock

The VCTCXO frequency is a 19.2MHz reference signal. Without 19.2MHz, the phone does
not power up. This signal goes to Batman, Jupiter, the UHF PLL, and also to the UPP. Use
a high impedance probe to check for the presence of the signal at the following points:

e F_REF_TX clock reference to Jupiter, should be ~ -9 dBm
e [ REF_RX, clock reference to Batman, should be ~ -9 dBm

e CLK10M2_UPP, clock reference to UPP, should be ~ -9 dBm and ~2 dB less in the
other side on R517
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If you do not see the VCTCXO signal at any of these points, check to see if there is

voltage at the following points:

e VR3, main supply line for VCTCXO circuitry, should be 2.78VDC

® AFC voltage, should be between 1 and 3V, and should be adjustable with the FC
slider on the RF PDM Control dialog box in Phoenix. If the AFC voltage is

missing, check the UEM.

Measuring the AFC Voltage
1. Measure the DC voltage at R502.

VR3

A
Ca501
R501 |:|

10R 1uG—A|7
I GND
c502

10n

GND Ca04
G501 | :DC
Rtz VG ouT i
AFC ¥ NKG3178B H
10k
19.2MHz | GND
C505
L 470
WI GND Hp
|
GND
Figure 36: AFC voltage measurement location at R502
2. Open the RF PDM dialog box component in RF.

T4 RF PDM (O[]
| TWIFAGC | TRFAGC | PAGan | PwIFAGC AFC
511 - 511 - 511 - 511 - 1023 - Help

o- | 0- 0-_J 0 0-_
] - -
512 - B2 512 - 512 - 1024 -
fod [fed [ 3 0 3 [
[T IF AGC. DSP_ID_WRITE_REQ1, 1. I+B9FB, DxO3FF, 0FFSC). SUCCEEDED.

Figure 37: RF PDM dialog box for AFC measurement
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Typical voltages observed are as follows:

e AFC PDM[0] = 1.3V
e AFC PDM[-1024] = 0.8V
e AFC PDM[1023] = 2.5V

VCTCXO Manual Tuning

The VCTCXO can be manually tuned to verify when a phone is tuned incorrectly or if the
phone cannot make a call. To verify, monitor the RF signal at the output of the phone.

Use the following steps to set up a CW signal:

1. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the phone into Local Mode.

MediaMode | MDI Status

Diagnosticz I Features

State Selectionz

General Info I

Resulk:

T4 Phone Control M=l

05 Status | SelfTest | DSP/MCU Version |

|nitialize Phone State

FOWER_OFF
NORMAL
CHARGING
ALBRM

TEST
WARRANTY
RELIABILITY
SELFEST_FalL
SwDL
RF_INACTIVE
ID_WRITE
DISCHARGING
Swi_RESET

State changed: LOCAL

=

]

— Phone State —

TEST

_Beset |

Reszet

— Commands ——

Eitart
S
Selenhsl
[ElEan &l

ELLLLE

Help

Page 46

2. Click the Execute button.
3. Open the Troubleshooting menu, point to AMPS, and click AMPS Control.
The AMPS Control dialog box appears.

Figure 38: Phone Control dialog box

4. Click the Tx Control tab, and type the following values:
¢ Channel = 384

e Power Level =5

e Select the Transmitter On option.

5. Select the Rx RFI tab, make sure the AFC Control box is unchecked, and click

Execute.
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6. The next step depends on the type of measurement equipment you are using:

2MHz, and establish a marker at 836.52MHz.

Spectrum analyzer: Set the center frequency to 836.52MHz, set the span to

HP8960: Set the callbox System Type to AMPS, set the ACC channel to 384,
and use the Frequency Accuracy measurement to center the VCTCXO
(minimum Frequency Error).

| Adjust AFC to
center VCTCXO
manually

7. Use the RF PDM value to adjust the AFC to center the VCTCXO. The tuning range
is approximately +/- 10kHz.
8. Adjust the AFC so that the output signal is within +/- 150Hz. If using the
spectrum analyzer, narrow the span to 1kHz or less.
4 RF PDM , =10l x|
TxIFAGC | TxRFAGC | PAGan | RzIFAGC AFC Set
511 - 511 - 511 - E11 - 1023 - Help
0 -__ 0 -__: 0 :__| 0 :__| B e
h12 - 512 - 512 = 512= 1024 -
|#Fl:, DSP_SIO_WRITE_REQ(1. 1, 0x04, 0, 17, 0x07FF, 0x0045)...SUCCEEDED.

9.

Issue 1 08/2004

Figure 39: RF PDM dialog box
If the VCTCXO does not tune, replace the UEM.
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Tw Output for CELL CH354 @ 25C

Trace & TraceB Trace C
o 1 Trace &
AFC FDM[-1024]|  AFC POMI0] AFC [PDM][1023] 7 836.508200 Mz
A0 : : : -18.5300 dBm
g E‘ E‘ t  TraceB
-20 T 836.519550 MHz
\ / r \ -15.8300 dBm
30 ) \ { } ] ) Trace
40 'ﬁ' 836530450 MHz
f \ ) f K -18.6600 dBm
-50 \
11 \
-60 MW -r
-70 1 A‘ | , p,.
-50
* A I L) (AL LA I
-100
Centre; §36.520000 MHz Span: 30.000000 kHz
Res BV, 300 Hz “id By 300 Hz Sweeep: 840 ms
107202003 5:59:05 PM HPESE2E 007
Figure 40: TX output for Cell channel 384 at 25C
dBm Trace & Trace B Trace C
a 1 Trace &
AFC PDM]-1024] AFC PDMI0] v 1679074 oHz
AFC PDM[1023] '
A0 1 = : -19.0000 dBm
'q ? ? t Trace B
-20 1879999 GHz
” r { -19.0000 dBm
-0 B Trace C
an ? 1.580023 GHz
B } l / ) -19.0000 dBm
-50
-60
-7 |
g0
-90 T H ! | .
-100
Centre; 1.850000 GHz Span: B0.000000 kHz
Fes Bvw: 300 Hz Wid Bw: 300 Hz Sweeep: 2 5
100252003 510052 P HPE:262E 007
Figure 41: TX output for PCS channel 600 at 25C
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VCTCXO and UHF Synthesizer Probe Points

Figure 42 shows the VCTCXO probe points (alphabetic) and the UHF synthesizer probe
points (numeric).

" — T (16 [RaTR ] AND2

D 2

514

G502

513

3 —— 56| (517 ] G571 €512
— (=)= (R Lo

| EEEmmEn | .

O

= 6

N

Ka01

A 2| [
=l I=|| = |2

!
[}
e
bk
za
s

B ——

5]
¢ — {805 O

| e

L | e

= | =
— | |—=| | =] =

10

Figure 42: VCTCXO and UHF synthesizer probe points
Table 12 shows the values and description for the VCTCXO probe points in Figure 42.

Table 11: VCTCXO Probe Point Values and Descriptions

Prt?be Description

Point

A 19.2 MHz clocks: -9 dBm to UHF PLL
B CLK19M2_UPP to UPP

C F_REF_RX to Batman

D F_REF_TX to Jupiter

Issue 1 08/2004 ©2004 Nokia Corporation ~ Company Confidential Page 49



6015/6015i/6016i1/6019i (RH-55), 6012 (RM-20)

Troubleshooting - RF

NOKIA

Nokia Customer Care

Table 11 shows the values and description for the UHF synthesizer probe points in

Page 50

Figure 42.
Table 12: UHF Synthesizer Probe Point Values and Descriptions
Probe _
. Description Values

Point P

1 VR3 2.8V

2 Lock voltage DC between 0.8 and 3.4V, S/B 1.2V at the
center frequency

3 UHF LO PCS_CEL_LO input to Cell channel 384: 1009.62MHz > -9dBm

Alfred PCS channel 600: 2088.1MHz > -16dBm

4 BAND_SEL_VCO Cell =0 VDC
PCS =2.8VDC

5 PCS_SEL_LO return to UHF PLL Cell =-11 dBm
PCS =-18 dBm

6 VR1A 4.8V

7 VPLL 2.8V

8 VR4 2.8V

9 AFC voltage DC between 1 and 3V
1.3V for PDM 0
0.8V for PDM -1024
2.5 for PDM 1023

10 VR3 2.8V

UHF Synthesizer Troubleshooting
The UHF LO frequency varies with the channel. Use the following steps to troubleshoot

the UHF synthesizer using Phoenix.

1. Open the RF menu, and click Frequency Calculator.

©2004 Nokia Corporation
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The Frequency Calculator dialog box appears.

& Frequency Calculator = [l B

“Bard————————— [ Channet

|celcoma) =] [34 =] ‘

— Fiequencies [MHz]

R VHF LO (all bands); | 256,20 Tx: | 83652
TR VHF L0 [CellAMPS] - | 346.20 R [ 88152

THVHFLO (PCS): | 41620 UHFLO .| 1009.62

Ildle ﬂl

-ioix]
~Band——— Channel
|PCS COMa) =) [ BT ‘
~ Frequencies [MHz]
R VHF L0 (all bands) : | 256.20 Tw: | 1880.00 Detauli |
TR WHF LO [CellsMPS) : | 346,20 Rx: | 195000

THVHFLO[PCS): | 41620 UHFLO: | 208810

|Idle ﬂl

Figure 43: Frequency Calculator dialog box for Cell (top) and PCS (bottom)

Check to see if the LO is locked. Set a channel and check the output of the UHF
LO at L502 within a very narrow span of 100KHz. The LO should be virtually
immobile.

Measure for nominal UHF LO signal levels using and RF probe. (See Figure 42 on
page 49 and Table 12, "UHF Synthesizer Probe Point Values and Descriptions,” on
page 50.)

If you do not see the presence of any LOs, check the DC voltages at the following
locations:

e VR1A (R503), the supply line for UHF_PLL_IC, should be 4.76 VDC
e VR4 (R510), supply line for VCO_IC, should be 2.76 VDC

Check lock voltage at C514, which should be between 1 and 3 V.
Check the RF return at R504.
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UHF Synthesizer Schematic
The following schematic is for general reference only. See the Schematics chapter for a detailed version.

HET_INET = op
- T ldST#II_I} Il l o
CLETEMZ PP
— Il > i
—_— 0p HOT_INSTALLED
:: ::
70 NOT_INSTALLED gﬁ;ﬂgﬁ oA s
- 2
UHF PLL IC AE1E |L-I:I
MBI e ]
LxzvousLon NOT_msThen 518 -
| A 1200 MOT_STALLED Dual-band ”1;;_!
" S
2] NOT_E Lock voltage VCo 1l
0] oee I
| Clock
- | -
coo7 | 470 canz f 3 GHD
VA H £ ] oscin 05T |- e e
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cs0e oR -::5-:n| . =K I
o % Vug 2| 5[ 7le
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GHD GND GHD .. s 1
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Figure 44: UHF synthesizer schematic
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PCS UHF LO Channel 600 Spectrum

Measure the signal purity of the UHF LO and check the spur level offset from the carrier.
Also, check the VCO, PLL IC, loop filter, and power supply decoupling.

Key observations:

Clean and spur-free signal
30kHz offset -84dBc
50kHz offset -87dBc
60kHz offset -85dBc
90kHz offset -88dBc

dBm
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TH WHF L0 for PC% Band Offset
Trace & S0kHz
i >
[
m Spur
L
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pralle
Analyzer Settings:
Center: 2088.1MHz Span: 200kHz
RBW: 30Hz VBW: 30Hz
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A0.000000 kHz
-57.3400 4B
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G0.000000 kHz
-85.3400 dB
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90.000000 kHz
-87 2400 4B
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Figure 45: PCS UHF LO channel 600 typical spectrum

Note: The view in Figure 45 maybe difficult to accomplish without a high impedance probe and a high
dynamic range spectrum analyzer.

Cell UHF LO Channel 384 Spectrum

Measure the signal purity of the UHF LO and check the spur level offset from the carrier.
Also, check the VCO, PLL IC, loop filter, and power supply decoupling.

Key observations:

Issue 1 08/2004

Clean and spur-free signal
30kHz offset -83dBc
50kHz offset -92dBc
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® 60kHz offset -91dBc
® 90kHz offset -91dBc

Offset
T# WHF LO for CELL Band 3“1{1{2
T Teee s >
” i T,
-0 -5.5000 dBm
o Spu z';'.: 30.000000 ke
-S3dBe o s
“ Vo
-0 M Trace &
'F G0.000000 kHz
6D I -01.0000 dB
f l =1 Trace A
g I i 90.000000 kHz
M -A0.8300 4B
-EI:I WN
-00 \ 1 -
B et it bl
Analyzer Settings:
Center: 1009.62MHz Span: 200kHz
RBW: 30Hz VBW: 30Hz

Figure 46: Cell UHF LO channel 384 typical spectrum

Following ar possible causes for an incorrect UHF frequency:

RX VHF LO

The RX VHF LO operates at a fixed frequency of 256.2MHz. It is the second LO for down-
conversion to | and Q for baseband processing. Use the following guidelines when
troubleshooting:

® Monitor the probing point at C702 for the Batman LO. A locked and stable
256.2MHz with an amplitude of ~ -60dBm should be observed on the spectrum
analyzer (~ -2 dBm at C705 if using a high impedance probe).

® Monitor the control voltage at C715. The control voltage in a locked state should
be between 1.2 and 1.7 VDV for the proper operation of the Batman LO.
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RX VHF LO (Batman) Schematic

The following partial schematic is for general reference only. See the Schematics chapter for a detailed version.
Lock voltage

Loop filter components

- — } - -
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CTFo1 1k cTo2 CTFO3
10n 230N 33n
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470R
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BATMOZ2 & Al oIl FX VHFBUF p  RFBusE
1nQ VRS Bl el Rx_VHFBUF _n Ve
LPE_
T AZ VCC_LO
VAT A3 GMND_LO ir
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Figure 47: RX VHF LO (Batman) schematic (partial view)
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Figure 48 shows the RX VHF LO probe points.

AQ03

R706 [ (708

C714] o [CT11]

107 C71

Figure 48: RX VHF LO probe points

Table 13 gives the description and values for the probe points as shown in Figure 48.

Table 13: RX VHF LO Probe Points

E:)(i):te Description Value

1 VR5 2.8V

2 VR7 2.8V

3 RX LO lock voltage 1.2 to 1.7 VDC

4 RX'LO 256.2 MHz, -60 dBm

TX UHF LO

There are two fixed LOs: 3296.16~3395.88MHz for Cell band and 3700~3819.90MHz for
PCS band. This is the first LO for up-conversion. Monitor the control voltage at R601. At
this control voltage, the Jupiter LO is locked and should be between 1.2 and 1.8VDC.

Page 56 ©2004 Nokia Corporation ~ Company Confidential Issue 1 08/2004



NOKIA 6015/6015i/6016i/6019i (RH-55), 6012 (RM-20)
Nokia Customer Care Troubleshooting - RF

TX UHF LO Schematic
The following partial schematic is for general reference only. See the Schematics chapter for a detailed version.
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Figure 49: TX UHF LO schematic (partial view)
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Figure 50 shows the TX UHF LO probe points.

D4 ‘
=
& 60
r'--..ID H % [

ﬁ?;@
| K§EE

Figure 50: TX UHF LO (Jupiter) probe points

Table 14 gives the description and values for the probe points as shown in Figure 50.

Table 14: TX UHF LO Probe Points

::;?:te Description Value

1 Measure frequency by probing | PCS: 3760 MHz (channel 600) -54dBm
the top of the chip Cell: 3346.08 MHz (channel 384) -57dBm

2 VR6 2.8V

3 VCC_VCO 23V

4 Lock voltage DC between 1.2 and 1.8V
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UHF PCS TX LO Spectrum
Following is the UHF PCS TX LO (3700 ~3819.90)/2 MHz spectrum.

Key observations:
® The following reference spurs

e 50kHz offset -59dBc

Chariot PGS T LO
dBm Jupiter PCS_LOM

1 Jupiter_PCS_LO#

¥ ¥ t1e80H:
10 -4.11 dBm
1 lupiter_PC%_LOS
20 ¥ 000 kH:
-60.93 dB
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¥ 6000 kHz
-6f 54 dB
-d40
-&0
-1
-1
” : 1 i Ww\,,
] W e 1 'I.I"'. m“ "
gt T il
-80
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-100
Start: 1.8% GHz Stop: 1.8% GHz
Fie= Bl 300 Hz “Wid B 300 Hz Sweep: 7 =5
042142004 16:23:40 PCS_Jupiter L0O.=zpt HP2805E

Analyzer Settings:
Center: 1880MHz  Span: 200kHz
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Figure 51: UHF PCS TX LO (3700 ~3819.90)/2 MHz typical spectrum
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UHF Cell TX LO Spectrum
Following is the UHF Cell TX LO (3296 ~3395.88)/4 MHz Cell spectrum.

Key observations:
® The following reference spurs

e 30kHz offset -65dBc

SoftPlot hdeasurement Presentation
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¥ lupiter CELL LOJ
0 ¥ 5000 kH:
-65.83 dB

-

-10

¥ 6000kH:
-71.22 dB
-4

*1 Jupiter CELL LOJ
MM ¥ -100.00 kHz
50 J‘j || 72.01 dB
6D oo M L‘QJ' |
RN AR Y
S % R £ WAl o]

-1 ;
a0 M Jupiter CELL LOJ

-20

-an

-100
Start: 836 .42 hHz Stop: 336.62 hiHz
Res B 300 Hz “id Bl 300 Hz Sweep: ¥ =
042142004 16:00:01 JupiterCELL_LO.=pt HP2595E

Analyzer Settings:
Center: 836.52MHz  Span: 200kHz
RBW: 300Hz VBW: 300Hz

Figure 52: UHF Cell TX LO (3296.16 ~3395.88)/4 MHz Cell typical spectrum

Page 60 ©2004 Nokia Corporation ~ Company Confidential Issue 1 08/2004



NOKIA 6015/6015i/6016i/6019i (RH-55), 6012 (RM-20)
Nokia Customer Care Troubleshooting - RF

GPS RF Troubleshooting
Following is the GPS RF block diagram.

‘: ; IF = 4092LHz
Filter Filter Fx Data
=y L y220 B
R ot Y ADC I
eH RS e ~Z GPS
F Y Basehand
LHA ‘ ﬁ;}
I . -
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— _||:|_ Ref Clk
16 362 MHz TRE5101
GF3 FF T I

Cellular B asehand

Figure 53: GPS RF block diagram

Issue 1 08/2004 ©2004 Nokia Corporation ~ Company Confidential Page 61



6015/6015i/6016i/6019i (RH-55), 6012 (RM-20)
Troubleshooting - RF

NOKIA

Nokia Customer Care

GPS Schematic
The following schematic is for general reference only. See the Schematics chapter for a detailed version.
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Figure 54: GPS RF schematic
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GPS RF General Testing

In radiated testing the CW level has to be higher because of the attenuation in

pad + cable + coupler. With a -20 dB pad, the signal level in the signal generator is

~ -110 dBm + cable attenuation + 20 dB + 18 dB. The CW analysis allows end-to-end
spectral purity to be assessed during manufacturing and development.

1. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the phone into Local Mode.

14 Phone Control = [=]
Mediatode | MDIStatus | OS5 Status | SelfTest | DSP/MCUVersion | - Phone State—
Diagnostics I Features General Info I Initialize Phane State

State Selections Results
POWER_OFF State changed: LOCAL =«
HORMAL
CHARGIMG
?Eé? M — Commatds ——
WO RRARTY
RELIABILITY Start |
SELFEST_FAIL
SwDL S |
RF_INACTIWVE
ID_WRITE Seleat sl |
DISCHARGIMG
S’ _RESET [Eleam sl |
=l Help |

Figure 55: Phone Control dialog box

2. Inject -110dBm tone at 1575.52 MHz at the GPS connector (X001) with a signal
generator or a call box.

Figure 56: GPS antenna port
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3. Open the Troubleshooting menu, and click GPS Control.
The GPS Control dialog box appears.

i EIPS Contral -F]E i
~Funclion

[EP5 Duick Test = Esecus | Hep |

— Olphiong-
- TestMode - Test Seup

Gakeanic Signal lewel 2t GPS anterna conrectar: -110d8m (2 1576.520152 MHz
Use fed stenustor [Le. 2048]

Fladisied

Tast Sleps
Vesion : rok peiloimed
Sallbesl ;o petloimed
Deeilston: rot peilomad
Cowf Teesl 2 ok puslomed
oot el oimed

— Tait Summany

[Feads

Figure 57: GPS Control dialog box

4. Select GPS Quick Test in the Function area, and ensure that the Test Mode area
shows a value of Galvanic.

5. Click Execute.

Self Test Failure

If the test fails, repeat steps 1—5. If the test fails again, continue with the following self-
test failure troubleshooting:

1. Verify the DC voltages at VRF_GPS and VIO_GPS.
2. Inspect all GPS circuit elements around DO51.

3. If the elements pass a visual inspection, replace the DO51.

Oscillator Failure
1. Inspect all GPS circuit elements around NOOT.

2. If the elements around NOO1 are okay, replace B002.

CW Test Failure

1. Check that the signal generator is on and sourcing a signal to the GPS RF input
port (X001).

2. Inspect all GPS RF circuit elements.

3. Inspect all GPS circuit elements around DO51. If the elements are okay, replace
the GPS RF IC (N0O1).
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Figure 58: GPS testing area

Table 15 gives the description and values for the probe points as shown in Figure 58.

Table 15: GPS Test and DC Probe Point Values

E;?:f Description Value
1 LNS_Base 0.8V
2 LNA Vee 1.5V
3 TCXO Vee 2.8V
4 VIO_GPS 1.8V
5 VRF_GPS 2.8V
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GPS RF Probing
Use the following steps for RF probing:
1. Open the Troubleshooting menu, and click GPS Control.
The GPS Control dialog box appears.

Fureliar
|'3|||'||J= R Acliars :I

— Oiptione
Dl [Sheap)
™ Ide e zkaup)
+ On
" Recarver Sell Test [lest mode 1]
£ GPS Dscilaloe Tesk [lst madk 5]

[ Simple Fix actian "o 0K

Figure 59: GPS Control dialog box

Select Simple Rx Actions in the Function area.
Select On in the Options area.

Click Execute.

o &~ W N

Inject a -50 dBm tone at 1575.52 MHz into the GPS connector (X001) with a
signal generator or call box. (See Figure 56 on page 63.)
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6. Measure the probe points with either a voltmeter or an AAS_10B probe with a
spectrum analyzer set at a center frequency of 1575.25MHz and a span of
500kHz. (All points are 1575.52MHz, except for TCXO, which is at 16.368MHz.)
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Figure 60: GPS RF probing points

Table 16 includes the values for the probing points in Figure 60.

Table 16: GPS RF Probing Point Values

;::l ¢ Description Values
1 1st RF filter in -62 dBm
2 1st RF filter out -65 dBm
3 GPS LNA in -63 dBm
4 GPS LNA out -45 dBm
5 2nd RF filter in -46 dBm
6 2nd RF filter out -46 dBm
7 GPS TCXO out (16.368MHz) | -3 dBm
8 GPS TCXO (16.368MHz) -8 dBm
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