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6235/6235i/6236i Mobile Terminal

The 6235/6235i/6236i mobile terminal is based on tri-mode, Code Division Multiple
Access (CDMA), dual-band engine. The variants include a tri-mode that without GPS and
a tri-mode with GPS.

Figure 1: 6235/6235i/6236i mobile terminal

Note: The 6236i variant is identical to the 6235i variant, except that AMPS is not
supported in the 6236i variant.
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RF Components

Following are the components of the RF, bottom and top boards.
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Figure 3: RF component layout - top
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Preliminary RF Troubleshooting

Verify the following if the mobile terminal cannot make a call:

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

e The Preferred Roaming List (PRL) is loaded into the mobile terminal.

® The mobile terminal is tuned and has passed tuning. Read the tuning parameters
using the Read Parameters component in Phoenix. An untuned mobile terminal
has all zeros in the tuning file.

® The call box channel is set for a channel in PRL.
e The SID is correct and entered into the mobile terminal.

e The VCTCXO is centered as described in the "VCTCXO Manual Tuning" section on
page 48.

e The transmitter and receiver are working properly in Local Mode. See
"Transmitter RF Troubleshooting" on page 8 and "Receiver RF
Troubleshooting” on page 28 for detailed information.

RF Troubleshooting Equipment List

You will need the following equipment for RF troubleshooting:

¢ Computer with AMS version of Phoenix

e Agilent 8960 CDMA call box (or equivalent)

® Signal Generator

* Power Supply

® Digital Multimeter

e Diagnostic Test Jig (MJ-71)

® Spectrum Analyzer

e AMS RF Probe, AAS-10A (p/n0730306) or AAS-10B (p/n0730307)
® Oscilloscope

e RF Connectors and cables

¢ Optional High Impedance Probe
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Transmitter RF Troubleshooting

Transmitter Block Diagram

Following is the block diagram for the Tx RF system.
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Figure 4: Transmitter system block diagram
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Transmitter Schematics

The following schematics are for general reference only. See the Schematics chapter for
detailed versions.
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Figure 6: Transmitter schematic 2
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Transmitter Troubleshooting Guidelines

Use some of the following guidelines when as you are troubleshooting.

Always perform visual inspection of PCB under microscope to check proper
placement, rotation, and soldering of components.

Look for presence of well-defined CDMA modulated signal on spectrum analyzer
at correct frequency. If signal is present but off frequency or shape looks
distorted, check synthesizer. Possibly, one of the synthesizers is not locked, or
VCO has no output signal. Check the synthesizers for proper frequency and
amplitude. See "Transmitter Output Spectrum” on page 20 and "Synthesizer
Troubleshooting” on page 43.

Check that power supplies to transmitter have correct voltage See "Tx DC Test
Points" on page 22.

If signal is very low in amplitude, check probing diagram to determine what part
of TX chain is ‘broken’. See "Tx RF Test Points" on page 23.

Check that AGC PDMs produce and adjust TX power within the proper limits.
See Figure 9 on page 13, Figure 12 on page 16, and Figure 13 on page 18.

Transmitter Troubleshooting Setup

Use the following sets of procedures to troubleshoot the transmitter using Phoenix. Due
to the compact layout of the mobile terminal, some of the major test points are not
accessible without destroying the shield frames and the EL lamp. For example, duplexers/
diplexer/couplers test points are blocked by the test jig, the PA test points are
underneath the shield frame, and the BBIQ points are underneath the EL lamp.

To minimize effort, check the following in order:

1.

Tx power at the RF connector.

2. All Tx DC points.
3.
4

All soldering jig points for the whole Tx chain.

UHF LO presence:

e |f the UHF LO is present, check the N7000 output.

e |f the UHF LO is not present, it is a synthesizer problem.

If there is no N7000 output:

a. Change the N7000.

b. If the problem persists, reflow the duplexers, diplexer, and couplers.
c. If the problem persists, change the PA.

If there are several failed mobile terminals with the same symptoms, it may be
necessary to break one to determine the cause.

Use the following sections to set up troubleshooting in Phoenix according to the band

Page 10
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you are using:
e "AMPS Tx Setup" on page 11
e "Cell Tx Setup" on page 14
e "PCS Setup" on page 16

AMPS Tx Setup

Use the following procedures to prepare for AMPS Tx troubleshooting using Phoenix.
Note the 6236i variant does not support AMPS.

1. Connect the RF test connector to a spectrum analyzer.

2. Connect the mobile terminal to the PC via a test jig. (The bottom connector is a
USB port.)

3. Connect a power supply to the mobile terminal.
4. Open the Troubleshooting menu, and click Phone Control.
The Phone Control dialog box appears.

5. Click the LOCAL button in the Phone State tab to put the mobile terminal into

Local Mode.
= Phone Control - |I:I|5|
Mediatode | MDIStatus | 05 Status | SefTest | DSPAMCUWVersion | Phaone State—
Diagnostics I Features General Info I Initizlize Phone State LOCAL |
State Selections Fesults TEST |
POWER_OFF State changed: LOCAL -
NORMAL L _ Reset |
CHARGIMG
?E%BI'M — Commands ——
[ Eszcute |
WARRAMTY
RELIABILITY Start |
SELFEST_FAIL
SwihL Stop |
RF_IMNACTIVE
ID_WRITE Select Al |
DISCHARGIMNG
S RESET Clearn Al |
[ _ Hep |

Figure 7: Phone Control dialog box
6. Open the Troubleshooting menu, point to AMPS, and click AMPS Control.
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% AMPS Control

sar |57 I /B Data Create | WE Data Send |-E|:|1'nm.'anu:|3'-—-
T« Contral | Audio T= I &iidio Fx I T« RFl I Fx RFl I

10.
11.

The AMPS Control dialog box appears.

=101 x|

I 04 Sat Channel Ta adjust AGE PDM values, see e

the Tr FiF tab for SGC contral,

I 2 Power Level [0-7]

v Trarsmitter OM

_ Besst |
_ Heb |

Help

| Tx contral command sent 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 5.

Select the Transmitter ON option, and click Execute.

Configure the spectrum analyzer using the following values:

Center Frequency = 836.52 MHz
Span = 100 MHz
Amplitude = 20 dBm

Attenuation = Auto

BW = Auto
Table 1: RF PDM Values at Power Level 5
Description/Field Reference Value
AGC1 -59
AGC2 -512
PA Gain -200
Rx IF AGC +179
AFC -12
Pout +17dBm
Current 370mA
Pout w/AAS-10 at Ant. Conn. -8 dBm
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. _imix
AGC1 AGC2 PA Gain  BxIF AGC AFC
512— | 5iz— | l2— | 512— | 1024— |
= = | = = 5 - Commands

I84— 384 | 34— 34— 766— |
256— 256— | 256— 256— 52— | e
28— 28— | 18— 28— | 56— |

o= 0— 0— o— =
qza— S qza— q28— 56—
9BE— ste— | 56— | 56— Bl2— |
34— 84— | 38— 84— 768~

j Al walues read from phone, controls updated

Figure 9: RF PDM dialog box for AMPS
12. Click Read Phone to update the values.
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Cell Tx Setup
Use the following procedures to prepare for Cell Tx troubleshooting using Phoenix.

1. Connect an RF test connector to a call box.

2. Connect the mobile terminal to the PC via a test jig. (The bottom connector is a
USB port.)

3. Connect a power supply to the mobile terminal.

4. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the mobile terminal into Local Mode. (See Figure 7 on page 11.)

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

inrmantode TR

~Band - Mode -
[CelCOMa) =) ‘ ‘ [P/ T e

r Channel - ~ Commands 7
o = om0 || 5 e |

| 11 |

|RF Main Mode set successfully ...

Figure 10: RF Main Mode dialog box for Cell Mode
6. Select the following values on the RF Main Mode dialog box:
e Band = Cell (CDMA)
® Channel = 384
e Mode = Rx/Tx
7. Click Set.
Note: Be sure that the “RF Main Mode set successfully” message appears in

the status bar.

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

14 CDMA Control H=]
—Functiohs—————  —Parameters — Commands —
_ — State — Fiadio Configuration
¥ Eho 0N &+ Mode 1: 15-95 Voice

" Mode 2 C2K Voice

" Mode 2 C2K Yaice + Dal

—Band " Mode 4 C2K Voice + Ral
& Cel  PCS " Mode 5 SCH1 + FCH

j dad | | Chiante] 4:[ Cet default POM valuez D) o NOT.SEIECt
this option

Ith command successtul

[~ DSPFF contro

Figure 11: CDMA Control dialog box for Cell Tx troubleshooting

9. Select the following values:
e State = Rho ON
e Band = Cell
¢ Radio Configuration = Mode 1: 1S-95 Voice
Note: Do NOT select the Set default PDM values option

10. Click Execute.

11. 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
Table 2: RF PDM Values
Description/Field Reference Value
AGC1 0
AGC2 -512
PA Gain +114
Rx IF AGC 0
AFC 0
Pout +16dBm
Current 360mA
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PCS Setup

Table 2: RF PDM Values

Description/Field Reference Value
Pout w/AAS-10 at Ant. Conn. -8 dBm
T E— il x
AGC1 AGC2 PAGain  RxIF AGC AFC
512— 5{2— 52— | E12— 1024—
= [ = = = Commands

Jad— 34— 364 — 34— 768—
256— 256— 256— 56— 512— Sl
128— 128— 128—; 129— 256—

0- 0- - 0- 0-
28— 128— 128— 128— 26—
SRR 56— 2R SRR Ba=

84— 84— 84— 34— 768—

2 2= Hi2— Bio— A024—
Help
| 0 Hz | 114 | 0 0

J Bl valies read from phone, contrals updated

Figure 12: RF PDM Control dialog box for Cell band

12. Click Read Phone to update the values.

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

Page 16

1.
2.

Connect an RF test connector to a call box.

Connect the mobile terminal to the PC via a test jig. (The bottom connector is a
USB port.)

Connect a power supply to the mobile terminal.
Open the Troubleshooting menu, and point to Phone Control.
The Phone Control dialog box appears. (See Figure 7 on page 11.)

Click the LOCAL button in the Phone State area to put the mobile terminal into
Local Mode.

Open the Troubleshooting menu, point to RF, and click RF Main Mode.
The RF Main Mode dialog box appears. (See Figure 10 on page 14.)
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7. Select the following values on the RF Main Mode dialog box:
e Band = PCS (CDMA)
e Channel = 600
e Mode = Rx/Tx
8. Click Set.
Note: Be sure that the “RF Main Mode set successfully” message appears in
the status bar.
9. Open the Troubleshooting menu, point to RF, and click CDMA Control.
The CDMA Control dialog box appears. (See Figure 11 on page 15.)
10. Select the following values on the CDMA Control dialog box.
e State = Rho ON
e Band = PCS
¢ Radio Configuration = Mode 1: 1S-95 Voice
Note: Do NOT select the Set default PDM values option.

11. Click Execute.
12. Open the Troubleshooting menu, point to RF, and click PDM Control.
13. Configure the spectrum analyzer using the following values:

e Center Frequency = 1880 MHz

® Span =100 MHz

® Amplitude = 20 dBm

e Attenuation = Auto

e BW =Auto
Table 3: RF PDM Values

Description/Field Reference Value
AGC1 0
AGC2 -512
PA Gain +207
Rx IF AGC 0
AFC 0
Pout +8dBm
Current 300mA
Pout w/AAS-10 at Ant. Conn. -8dBm
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% RF PDM Control T 10 x|
AGC1 AGC2 PA Gain Rz IF AGC AFC
512— 52— 512— | 52— 1024—
5 i z = 3 Cornrmarids
84— 84— 38— 384— 76—
56— 56— 256 | 56— 52— o
128— 128— 128— 128— 256—
D=F n— 0— 0— 01—
28— 128~ J28— qz8— 26—
256 — 256~ 256~ 256~ 512—
84— 84— 38— 34— 68—
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Help
| 0 512 7 | 0 0
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Figure 13: RF PDM Control dialog box for PCS band
14. Click Read Phone to update the values.

Transmitter RF Troubleshooting Procedures

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

1. Using a voltmeter, check to see that all VR2, VR6, and VR1B are on the transmit
system. (See "Tx DC Test Points" on page 22.)
¢ |f any are missing, look for SMD problems around the N7000 and the UEME.
e |f SMD is good, replace the UEME.

2. Once all DC voltages are present, check the AGC control voltages. (See "AMPS Tx
Setup" on page 11, "Cell Tx Setup" on page 14, or "PCS Setup" on page 16.)

e |f the voltages are incorrect, check the SMD around TX_AGC1 and TX_AGC2.
e |f the SMDs are correct, replace the D2800.

3. Using an oscilloscope, check the input modulation BBIQ wave forms at R7021,
R7022, R7023, and R7024. They should all be present with an AC swing of about
500mVpp, with an offset of +1.2V.

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

e |f the SMD is good, replace the UEM.
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4. Use an AAS-10 RF probe to probe the Cell Tx output of the N7000.
e |f there is no RF or low RF, look for SMD everywhere around the N7000.
e |f the SMD is okay, replace the N7000.

5. Probe the PA input.

e |[f the level is low, look for an SMD issue on the Tx filter or matching
transformer (T7001 or T7002).

e Reflow or replace the filter as necessary.
6. Probe the PA output.

e If the RF is missing or low, look for Vbatt voltages and SMD issues on and
around the PA.

e |f these are okay, replace the PA.
7. Probe the duplexer output.

e |f the RF is missing or low, reflow or replace the duplexer.
8. Probe the coupler output.

e |f the RF is missing or low, reflow or replace the coupler.
9. Probe the diplexer output.

e |f the RF is missing or low, reflow or replace the diplexer.

Failed Test: Tx PA Detector

Use the following steps if you encounter a failed test for the Tx PA detector:

1. Use Phoenix to set the mobile terminal into Local Mode and activate the Tx with
default output power.

2. The output power at the RF test connector should be 15dBm +/- 4dB. If not,
follow the procedures in the "Transmitter RF Troubleshooting Procedures” section
on page 18.

3. Using a voltmeter on DC, probe the detector output at C7313. The voltmeter
should read approximately 1.4V. If not, replace N7300. (See "Tx RF Test Points" on
page 23 for test point locations and common power and voltage variations.)
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Transmitter Output Spectrum

Following is the correct output of the mobile terminal on a spectrum analyzer with
100MHz span. Note that if you are using the AAS-10 probe with the mobile terminal
connected to the call box, the amplitude should be approximately -7dBm at the antenna
test point on the top of the PWB.

COMA_detault_TX_Power
Trace A

dBm
20

S,

e “oewpabnoytoy]

B ! 1 ! ! ! ! | ! !

£
Start 786220000 MHz Ajten: 30 dB Stop: 886520000 MHz
Res BW: 1 MHz Vid B 300 kHz Sweap: 20 m3
AfPEF2004 10.58:04 AM AMS_cdma.spt HPBES33E

Figure 14: Correct output spectrum

Following is an example of incorrect output.

TX spactum with PLL unlacked
dBm  Trace A
10 —
2
-G
14
.22 ! !
.30 | II |l ||. I |.|I|
-3 1 LI | ]1
46 —
-5
-62
-1l
Start: 1.830000 GHz Atten: 30 dB Stop: 1.930000 GHz
Res BW: 1 MHz id B 300 kHz Sweep: 20 ms
S2004 143537 PM Tr_unlock spt HPSSO5E

Figure 15: Incorrect output spectrum
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Transmitter Test Points

Tx RF Part Diagram

Following are the transmitter parts located on the bottom side of the main PWB.

Power Detector

CELL Coupler

CELL Duplexer

|

/[ 7

,_|
DY

[

]

CELL TX SAW Filter

Jupiter TX RFIC

_

1E

[—] e [e=] [t
| [ il
= S =) (S
L < 5|
= [—| =
= (= [=] =)
=] =] =
o= == o=

ZIIJ:{H IH][

=]

ol sum zn.wl II m
T M e 2| = EO =

| EII}E]

AN

=

N

PCS Coupler

PCS Duplexer

Diplexer

rf

\~

PCS TX SAW Filter

Figure 16: Transmitter parts on the bottom side of the main PWB
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Tx DC Test Points

Following are the Tx DC test points located on the bottom side of the main PWB.

Tx 1Q:
Pwr Detector ~B00 mV p-p
VR2 2.76 V Vbatt +1.2 V offset
7 Cell [V
/ 0 ——
"'ﬁuu ~ g Wésm il
o | = g AT
W] iz = BRI = HIAIEE]
0 E [ = o |EhR)g AR
=[5 g
e
= . [ S
o - TG [LOELATSOELH (82020
o
/ 1 100g¥ 7
: Vbatt VR6: 2.8 V
Pwr Detector T .
ot L pcs = (/)| VR1B: 48V
PCS: Tx UHF LO
1.9V @ <5dBm Tx Detector Out: Approx.1.5 V Lock Voltage
1.6 V@ 15dBm 1.2V
0.8 V @ 25dBm
Cell:
1.9V @ <5dBm
1.7V @ 15dBm
1.3V @ 25dBm
Figure 17: Tx DC test points on the bottom side of the main PWB
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Tx RF Test Points
Figure 18 shows the Tx RF test points located on the bottom side of the main PWB.

Cell Jupiter out

-15 dBm

Amps: -6 dBm
Diplexer out Cell Duplexer out | | Cell Coupler out Cell PA in
PCS: -2 dBm +10 dBm +8 dBm Cell PA out -15 dBm = IQ:
Cell: +10 dBm Amps: +20 dBm Amps: +18 dBm +e” dBr:u Amps: -7 dBm ~500 mV p-p

Amps: I+19 dBm / / Amps: +22 dBm +1.2/V\o/ff7et

/ £ .
[ Rl | e e e R iy
{ S m% 9001 il
e | G || Lo ey Il
= (5] [SIOCI = (ET0CATOIEE]
[ = AT || | g (0] - SUIZH
TR g é =
I ) L
[ MR S MIAMITE
(@) || [EeD Q =
2|l = L) || EAEN NS = o o m o e =
W g || = ||| & ; %g%g%
1003 | = A BN | o m@@%

PCS Coupler out PCS PA out PCS Jupiter out [~
PCS Duplexer out -1 dBm -2 dBm _22 dBm
-2 dBm \
- PCS PA in Tx UHF LO

Power Detector in -23 dBm PCS: 3760 MHz
PCS: -17 dBm -54dBm
Cell: -8 dBm PCS Freq. CegsfeAz";jpﬁnﬁeq' Cell: 3346.08 MHz
Amps: +3 dBm 1880 MHz : z -57 dBm

Figure 18: Tx RF test points on the bottom side of the main PWB
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Tx DC Power Supply Test Points

Following are the RF power supply DC test points located on the bottom side of the main
PWB.

Rf Supply Lines Resistance to Ground

Note: Always measure resistance with the phone powered OFF | Vbatt: 3.2 to 4.7 V |
VRIA | >100k2 to GND | UHF PLL — '
VR1B =>100kC2 to GND | Jupiter | VR1B: 4.75V (TX) |
WR2 7.5kC2to GND | Jupiter, PA Detector
VR3 >500kC2 to GND | VCTCXO VR1A: 4.75V (Synth)
VR4 4.3kQto GND | VCO \
VRS | 3.2~5.12 to GND | Alfred, Batman N
VRE 3000 to GND | Jupi g (Y
piter g AN
VR7 | ~ 500k to GND | Batman ‘ g
VIO >1MQ to GND | Batman, Jupiter, UHF PLL il ° E 65
VoeeRF1 | 45k to GND | Batman P {IE}
RUATITIE g | Em
| VR2: 2.78 V (TX) |/ i -
| vRa: 2.78 v (RX) / e 3 ;
o (5]
G | VR3: 2.78 V (Synth) :|
| VRs: 2.78 V (RX) | -
B
TX AGC 1
0.1t0 1.8V
TX AGC 2 =
g
0.1to 1.8V ]
= i ra
H_‘% W E f_— __\Q/r
Figure 19: RF power supply DC test points on the bottom side of the main PWB
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Transmitter UHF LO

Tx UHF LO Schematic

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. Refer to frequency plan.

Monitor control voltage at C7014. At this control voltage the N7000 LO is locked, should

be between 1.2 and 1.8VDC.
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sz o

oy [T

Lock Voltage
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TEu-
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Tx UHF LO (N7000) Test Points

e L e e e L e
S| | S | e ] [ | | =] | =ed | [ =]
— = = | |= =] =
= || =] M2 | [T || |23
@mmu.&mmm

(STOZT TTOEA]
ESUFRIRIGIED
(SLTR) (| Voo Voo: 2.3V
i
|900£7] 4CL]
|EUIJ' [ (004 Measure frequency by

180044 [ 10040 | BE0/9 | probing top of chip
.| PCS: 3760 MHz (CH 600)

LLDE LY [BOF/G{ 640L% | {li O
00020 {60024 Imlllg Cell: 3346.08 MHz (CH 384)
F000¥ ~57 dBm
/ Lock voltage

VRG: 2.8 V DC between 1.2 and 1.8 V

COOLN

sm,in

Figure 21: UHF LO (N7000) Block Diagram

PCS Tx UHF Spectrum Output
For PCS analysis of the UHF LO, configure the spectrum analyzer using the following

values (see Figure 22):
e Center Frequency = 1880 MHz
e Span =200 MHz
e RBW =300 Hz
e VBW =300 Hz
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4Bm jupiter_PCS_LOM2

i} ! Jupiter_PCS_LO/2

¥ issocHz
10 -4.11 dBm
# Jupiter_PCS_LOMZ
¥  s000kHz
20 -50.03 dB
=1 .
Jupiter_PCS_LOZ
=30 ¥ -sooowHz
-56.54 dB
-40
-50
-1 .
60 ¥ il i ')L'M Key Observation
50 kHz offset —59dBC
70 T ) i.'\. ""‘W W L
P A L
20
-an
-100
Start: 1.88 GHz Stop: 1.88 GHz
Rez Bl 200 Hz Wid B 200 Hz Sweep: 7 2
04/21/2004 15:23:40 PCS_Jupiter_LO.spt HPE525E

Figure 22: PCS Tx UHF LO Sprectum Output

Cell Tx UHF Spectrum Output

For Cell analysis of the UHF LO, configure the spectrum analyzer using the following
values (see Figure 22):

e Center Frequency = 836.52 MHz

® Span =200 MHz

e RBW =300 Hz

e VBW =300 Hz
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SoftPlot Measurement Presentation

dBm  upiter CELL LO |

il ' Jupiter CELL LD
¥ 23652 MHz
0 151 dBm
1 Jupiter CELL LO
¥ -2000kHz
20 -B5.53 dB
a0 1 Jupiter CELL LO
T s000kH:=
71.22 dB
-0 ' Jupiter CELL LO
¥ 10000 kHz
-501 i 72.01 dB
G0 | Ay & )
W' w Key Observation
a1 El
70 | y ” ) 30 kHz offset —65dBC
a0
-a0
100
Start 83642 MHz Stap: B36.62 MHz
Res Bl 300 Hz “Wid Bl 300 Hz Suweep: T 5
042 162004 16:00:01 JupiterCELL_LO .spt HFE505E

Figure 23: Cell Tx UHF LO Sprectum Output

Receiver RF Troubleshooting

The heart of the receiver is the N7160 Rx IC, which 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 additional IF filters, an IF SAW for CDMA and an IF Crystal for
AMPS. The back-end of the receiver consists of the N7100 IC, which handles the VGA and
IQ demodulator functions.
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Receiver Block Diagram

Following is the receiver system block diagram.

PCS RF FILTER

PCS DUPLEX FILTER |
E I

| PCS

| LHA
|
|
|
%< Sn
|

: Rx Down-converter

|
|
|

ey, b uis

CELL DUPLEX FILTER 0

BEFIL/AEAMP

FILTER

Figure 24: Receiver system block diagram

Receiver Schematics

The main part of the receiver is the N7160 Rx IC. This Rx IC contains two LNA and mixers.
The rest of the components are passive. The following schematics are for general
reference only. See the Schematics chapter for detailed versions.

/Cell RF SAW filter
. -
/PCS RF SAW filter

N7160 Rx
front-end IC

;
//

- 43
"L AMPS IF crystal filter
“ \
\r"""
\
B | 4
1:,.-. e
oS o ]

:
]
H—

34—
ol

(DS

Figure 25: Receiver schematics - 1
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The back-end of the receiver consists of the N7100 IC. VGA and 1Q Demodulator are the
main functions.

FREF RN [
Loop filter
7100
Vs E.‘.I'Mﬂ"\ll‘fBF’.EE
E3_fwvee TEST_ouT | # 22
GND_cH| T2
Kl
. 2 - L ———— T
Il E S0 L02
_ i 1F T s a5 RFSusEALX  E—— LA
4 a3 nD RS 3ﬁ RCVHFBUFn  VCO_c > sann s rE
AL e Az VCT 1O LFa_SY ST
EE-LaW e var A |enoio Vo
Rx LO lock voltage 1 2 fwcmz  vecoa
Tl |ves P <  EEEE—— T
1.2 to 1.7 Vdc
<] mr_Bus_paTa
{> aann_seL_veo
| > cam_cn
\—1 > FsEL
Rz
— 2 |vee o RNP s FON& RO e RNON
COMA_IF_P e H10 -:gs_':,-_ W h h b
comaF N[> | o H . > a e
s F N [ 1 EEN] ::::'{n I
N ’\; 0 *é?_,':-ﬁ > e
A5 | Gaps >
5| veos RGN
B8 | avpes
B |anoe
E10 0 acc mer
Fa M) mx_F AGC
o VCoS
‘ o0 | anos
R _ase > i Y S P
i) —o ] et
vREFRFDT [>
cmﬂl N7100 Rx downconverter

Figure 26: Receiver schematic - 2

RF AGC Status
When configuring the values on the RF AGC Status dialog box, note the following:

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

® |n 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
(Tiku BB 4.5).
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¢ C(licking the Stop Updating button allows you to toggle between the Update
Every 2 Seconds and Stop Updating functions.

LNA Gain (High[Boost for PCS]/Low) Rx IF AGC PDM settings BBAMP Gain Settings
AFC PDM settings
| 2 RF AGL Status \ -10] x|
ASSI = +0.0 dBm RxAGC 1 Gain= +0.0 [fkkock ik
it @ )
Conp P - &S
Comp RxdBCrtr = Bypass PDM = +0 Gain= 16.5 dB
\t ~ Baseband Type
=B Tku(BB 45 ]
TrdBPwr = +0.0 dBm
Tt B PAGsn  TxAGC2  TwAGCT T
Jupiter
Comp TxdBPwr = ‘ _< < | C j I BE Swing % [t caie Now
Comp TxdBCnitr = ‘-\ Ea’é HIGH
Band = PwiDet= 0 DAC= +0 DAC=+0  DAC= +0 UUpdate Once
: Per Second
Chirriel= Iref = 0.0 mA Jupller [set= 0
FA Temp = 0 Help
|Heady... \
PA AGC PDM settings ~ Tx AGC 2 PDM settings Tx AGC 1 PDM settings

Figure 27: RF AGC Status dialog box

Turning on the Rx Path

Use the following steps to turn on the Rx path using Phoenix.

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

14 Phone Control M=l

MediaMode | MDIStatus | 09 Status | SeliTest | DSP/MCU Version |
Diagnostics I Features I FPhone State

— Phone State —

General Info I Initialize

State Selectionz

Reszults

POWER_OFF
NORMAL
CHARGING
ALARM

TEST

WaRRANTY
RELIABILITY
SELFEST_FAIL
SwDL
RF_IMACTIVE
ID_wRITE
DISCHARGIMG
Sw_RESET

State changed: LOCAL

=

]

TEST

Bezet

_ Beset |

— Commands——

Execute
Start
Slop

Seleshal

[ElEan &l

FLELLE

Help
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Figure 28: Phone Control dialog box
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2. Click the Execute button.

Table 4: RF Main Mode Dialog Box Settings

Band | Mode Channel
AMPS | Rx =881.52 MHz | 384
Cell Rx = 881.52 MHz | 384
PCS Rx = 1960 MHz 600

T4 RF Main Mode =[O x|
—Band — Mode
[Celiamrs) =] || [P =]
— Channel — Commands
[184 = 0. 1130 Set | Hep |
[RF Main Mode set successfully ..
T4 RF Main Mode & 10| x|
- Band ————————— ~Mode
lCelicoMa) =] || [R= =
~ Channel
Els L
|RF Main Mode set successfully ..
£ RF Main Mode = 0] x|
—Band——— —Mode
[FCs (coMa) =] || A =]

—Channel

600 :1 0-1190

|RF Main Mode set successfully ..

©2005 Nokia Corporation
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3. Depending on the band, use the applicable settings from the table below on the
RF Main Mode dialog box.

Figure 29: RF Main Mode dialog box for AMPS (top), Cell (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.
High Gain State (default)

- PINS - PINS !
MIPSELEGl [ NON-BODST Set Al Cell —— IPSEL[S0] T NON-BOOST Set Al
P LMAGAIN[S1] T TXGATE Clear A ™ LMAGAINISY) T TRGATE Clear &1
W MIXGAINISZ] [~ THGATEPCS || Refresh W MIXGAIN[S2Z] T TXGATEPCS | Reiresh
™ IFSEL ™ TXGATE CELL Hep | AMPS ——jv |F SEL " TXGATECELL | jain

{Current aau};us updated ' |§m.ii_m: zet u};;'

Low Gain State

EETTTE— o =i
PINS , PINS
" IPSEL[S0] I~ NON-BOOST Set Al PCS —Hpi¥ IPSEL[SO] [ NOM-BOOST | Set Al
I THAGAINTST] [ THGATE Clear &1 I LMAGAINIST] T TXBGATE Clear &1
 MIKGAIN[SZ] [ TXGATEFCS | Aefiesh W MIXGAIN[SZ] T TXGATEPCS || RBelresh |
I~ IFSEL I~ TXGATE CELL | Heip CDMA —ipi~ IFSEL ™ T%GATE CELL | " Heip |
[Mo rezponse to meszage |Euarent settings updated

Figure 30: RF Gen /O dialog box

Checking AMPS 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 tone
for AMPS.
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Amps | Q1 Cutput
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-20
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Figure 31: Receiver 1Q Level on AMPS band

Figure 32 shows the AMPS spectrum and the test points located on the top side of the
main PWB. All four test points should be approximately equal. WARNING: Direct current
is present on these test points.

881 53MHz
F Fy
1 Rx_IP . |
Rx_IN Ak == ==
ORONCAC)
oo 10kHz. o "
[ 1
| 1
-15kHz CHIS4 +15kHz
881520 Hz

Figure 32: AMPS spectrum and the test points on the top side of the main PWB
Checking Cell Receiver from RF to 1Q
Use the following values to check the Cell receiver functionality 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).
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3. Measure a 300kHz tone on the analyzer. You should see a typical -21dBm 1Q tone

for CDMA Cell.
Cell | Q Output
dBm  Trace A
0 1 Trace A
10 —— -21.2500 dBr
/,
1(
-20 ,Q\

. I
i

:70 W”WMW‘WWWMV wl'/ \I\WWV‘%A‘WAW

-80
-90
-100
Centre: 300 kHz Atten: 10 dB Span: 200 kHz
Res BW: 3 kHz Vid BW: 3 kHz Sweep: 100 ms
5/5/2004 3:29:30 PM CelllQ.spt HP8595E
Figure 33: Receiver 1Q level on Cell band
Figure 34 shows the Cell spectrum and the test points located on the top side of the
main PWB. All four test points should be approximately equal. WARNING: Direct current
is present on these test points.
CH3I04
18N H:
F 3 F
e SA0KHZ.
1 1
1 1
-615kHz CHI84 +615kHz
#8150 Hz

Figure 34: Cell spectrum and test points on the top side of the main PWB
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Checking PCS Receiver 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 tone on the analyzer. (If a 300kHz tone works but a 500kHz
tone does not, the problem is in the BB filter, possibly not set by Phoenix.) You
should see a typical -22dBm 1Q tone for CDMA PCS.

PCS 10 Output

dBm  Trace A

a — ¢ Trace A

0 V22 vem
-0 i

a0 /“\

p /|

:EEI } \
a0 R

0 A A L A

-a0

40

=100
Centre: 500 kHz Atten: 10 dB span: 200 kHz
Fes BYWW: 3 kHz Wid BWY. 3 kHz sweap: 100 ms
A004 33766 FM Fcsllspt HFE595E

Figure 35: Receiver 1Q Level on PCS Band

Figure 35 shows the PCS spectrum and the test points located on the top side of the
main PWB. All four test points should be approximately equal. WARNING: Direct current
is present on these test points.
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-615kHz CH600 +615kH z
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Figure 36: PCS spectrum and the test points on the top side of the main PWB

Receiver Diagnostic Signal Tracing
Use the following steps to trace the receiver signal.

1. Inject an external signal source of -25dBm to 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.

4. Use an AAS-10 probe to take measurements. Signal levels are approximate, and
accuracy may be +/- 2dB or more depending on the position and grounding of
the probe.
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Receiver DC Test Points

Rx Lo Lock Voltage
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% CDMA IF SAW Filter m m
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| R7165) 7161
@——{-»[R71B3] [L7186] des RFESA

(7163

|

o

@ LO Vdd = 2.55 VDC LO Amp Vdd supply lines for cell and PCS
@ RFA Vdd = 2.76 VDC RF Amp Vdd supply line for cell band
® C_LNA Vdd = 2.76 VDC External Vdd supply line for Cell LNA

@ P_LNA Vdd = 2.76 VDC External Vdd supply
®, ® IFA Vdd = 2.76 VDC IF Amp Vdd supply line

line for PCS LNA
for CDMA and AMPS IFs

Figure 37: Receiver DC troubleshooting test points on the bottom side of the main PWB
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Receiver RF Test Points

IFA_in (to N7 160)
128.1MHz @ 15 dBrm [HG) IF MIX OUT (from N7 160)

Cell CH384 (to RF SAW)
128.1MHz @ 20 dBm (HG
128.1MHz @ -32 dBm (LG) 1o 1MH§%_3”B$ ELGJJ 881.52MHz @ -20 dBm (HG)
: 881.52MHz @ 36 dBm (LG)

—— CELL RF SAW Filter

RIl=
o v7104p
[#1F,

e
[ ]

@Cell CH384 (from Duplexer)
i 881.52MHz @ -31dBm

M. PCS CHEOO (from Duplexer)
1960MHz @ -40 dBm

N7100

C7109(C7113C7108

CDMA IF
Saw Filter

1163

|

[0 |
[ ]

L1 |

‘\@Pcs CHBOO (to RF SAW)
1960MHz @ -30 dBm (HG)

1960MHz @ -45 dBm (L3]

\
PCS RF SAW Filter

Rx LO (from VCO)
Cell: 1009.62MHz @ -3 dBm
PCS: 2088 1MHz @ -14 dBm

Figure 38: Rx RF test points on the bottom side of the main PWB
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Receiver IF Test Points

Rx IF Lo AMPS F_P AMPS IF (to MCF)128.1M Hz (10) AVIPS_IF N (to N7100)128.1MHe

256.2 MHz  [same as CELLCH384@ 17 dBm (HG) CELL —23 dBrn (HG) —41 dBrn (LG
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: = = SlelE Lol o NTI60
E = % _q_ll.[?m .
s
% CDMA_IF_SAW 0 T
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(ame 35 5) CELL - 18 dBm (HG) —35 dBm (LG) Egttg:gj g ‘ggdgg” “?%
PCS —12 dBm (HB) 32 dBm (LG e
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PCS CHB00 @ 20 dBm (LO)

Figure 39: Receiver IF test points on the bottom side of the main PWB
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Receiver Logic Input Voltages
Figure 40 shows the receiver logic input voltages.

———q [7172] [E7156 =

T EIREEAE

0 0% | 2| fial"! amwis
=| Lz (T

[C7177] (RIS = [
> il \

Figure 40: Receiver logic input voltage test points

Table 5 includes the measure logic levels for the N7160.

Table 5: Rx Front-end (N7160) Logic Levels

Logic Input Voltages
Mode
IF_SEL | BAND | GAIN_CTL

AMPS High Gain 2.8V 0.1V 2.8V

AMPS Low Gain 2.8V 0.1V oV

Cell CDMA High Gain | OV 0.1V 28V

Cell CDMA Low Gain oV 0.1V ov

PCS CDMA High Gain | OV 2.7V 2.8V

PCS CDMA Low Gain | OV 2.7V oV

If the logic levels are significantly off (+/- 0.2V), replace the N7160 and re-measure. If
the voltages are still out of specifications, refer to the Baseband Troubleshooting chapter.

N7160 Receiver Overview
Keep the following points in mind regarding the N7160 receiver:

® There is a separate LNA for 800MHz (Cell and AMPS) and 1900MHz (PCS).
e There is a separate RFA (inside N7160) for 800MHz (Cell and AMPS) and
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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
only one has 128.1MHz at L753, ensure that IF_SEL is working. If it is, then
replace the N750 due to a bad RFA.

If Cell and AMPS are working but PCS is not, look at the band select line and the
PCS LNA before replacing the N7160.

V)

~y o

E (T o .

[ e [
—) s
=, f_;l'

L750\

. = [L751]

[%%]
R750
(788
R769
(763

L773

There are two common explanations for an N7160 failure consisting of high current in
Local Mode with just the Rx turned on:

Figure 41: N7160 receiver

® 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 the chip. If you
have no LO signal, refer to "UHF Synthesizer Troubleshooting” on page 52. If you have a
significant supply voltage drop on one of the supply pins, then replace the N7160.

Table 6: N7160 Conditions and Supply Currents

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

Good mobile terminal 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, first check for the presence of various LO signals and their
proper levels. If everything fails, it may be necessary to check the reference clock
(19.2MHz) which is needed for the mobile terminal to power up. The 19.2MHz signal is
also important because the D2800 processor is sensitive enough to pick up a very weak
19.2MHz clock, resulting in intermittent problems such as a constant mobile terminal
reset.

Following are the synthesizers used in the mobile terminal:

e Dual-band UHF (1009.62MHz for channel 384 in Cell and AMPS bands, and
2088.1MHz for channel 600 in PCS band) with a separate LMX2310 PLL IC

e Rx VHF (256.2MHz for Cell, AMPS, and PCS) with PLL inside the N7100 IC

e Tx UHF (3296.16MHz~3395.88 for Cell and AMPS, 3700~3819.9MHz for PCS)
with PLL inside the N7000 IC
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Synthesizer Block Diagram

> — F  RxVHFLO
RX VHF Synthesizer 256.2MHz
N7100
Tank
RE WHF WO
RF_BUS CLK >
RF_BUS_DATA »
RF_BUS_EN1X >
UHF LO
1009.62MHz
(Cell ch. 384)
2088.1MHz
(PCS ch. 600) - UHFRILC | pes call
> UHF Synthesizer N7 160
N7200 UHFMCO
HH—
SYNTH_LE g
AFC
T
VCTCXO VCTCXO
19.2MHz 192 MHz UHF Synthesizer
N7000 Tx UHF LO
3395.88MHz
3819.90MHz
D2800 |«
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Figure 42: Synthesizer block diagram
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Synthesizer Schematics

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

19.2MHz buffer
Not installed

VCTCXO with
AFC control

T
UHF PLL IC
- Lock voltage
ATA D -~
=
] /Dual—band VCO
,I._ X Loop filter
components
L - — 1
™ J_

Figure 43: Synthesizer schematic
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Synthesizer Troubleshooting Setup

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 mobile terminal 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 44: Phone Control dialog box
2. Select the following values on the RF Main Mode dialog box:.

Table 7: RF Main Mode Dialog Box Settings

Synthesizer | Band Mode | Channel
UHF Cell Rx/Tx 384
PCS Rx/Tx 600
Rx VHF (one band is enough) | Rx
Tx VHF Cell Rx/Tx 384
PCS Rx/Tx 600

Top Level Troubleshooting

Check for the folowing problems during your initial troubleshooting:
® Faulty synthesizers can cause both RX and TX failures during tuning, in addition
to the VCTCXO tuning.

e With AMS phones, it is recommended first to check for the presence of various
LO's signals and their proper levels.

® The reference clock, 19.2MHz, is needed for the phone to power up. Therefore, if
everything fails, perhaps it may be necessary to check the presence of 19.2MHz.
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The level of 19.2MHz is also important because the D2800 is very sensitive and
can pick up a weak 19.2MHz clock. This can result in intermittent problems, such

as constant phone reset.

e The synthesizers for 6235/6235i/6236i are:

Table 8: Synthesizers for 6235/6235i/6236i

Synthesizer | Band Channel PLL

Dual Band UHF | Cell and AMPS 1009.62 MHz at CH384 separate LMX2310 PLL IC
PCS 2088.10 MHz at CH600

Rx VHF Cell, AMPS and PCS | 256.2 MHz inside N7100 IC

Tx UHF Cell and AMPS 3298.16~3395.88 MHz inside N7000 IC
PCS 3700.00~3819.90 MHz

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

® Power supplies to PLL portion

e Control line to VCO

® Loop filter or resonator components missing or incorrectly installed

® 19.2MHz reference clock missing or low

e Component failure (PLL IC, N7100, N7000, VCO, or VCTCXO0)
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VCTCXO Troubleshooting

Without 19.2MHz, the mobile terminal does not power up. This signal goes to the N7100,
N7000, D2800, and the UHF PLL. Check the test points in Figure 45 for the presence of
the 19.2MHz signal.

}F_-: Emﬁlﬁ?lllmﬂﬁlmﬂﬂ (7101 HEEEE
=] L7110 R - =
[EE]] UHF PLL IC :' _______
(RT3 C7105] N7260 [;f‘m
L7176 n y
=EEE
IR 5 ;
= 7
; s B
VCTCXO: =1 O

19.2 MHz clock
output: -9dBm

E REE RX |:| d|
to N7100 7

CLK19M2_TIK D and VCO
U to D2800 1%

19.2 MHz clock (= ==
to UHF PLL == ==
F_REF_TX -
to N7000 2

Figure 45: VCTCXO test point output values

If you do not see the VCTCXO signal at any of these points, check voltage at VR3, main
supply line for VCTCXO, it should be 2.78VDC.

Also check the AFC voltage, it should be between 1 and 3 volts. The voltage should be
adjustable with the AFC slider on the RF PDM Control in Phoenix. See "AFC Voltage
Troubleshooting” on page 49. If AFC voltage is missing, check the UEM.

VCTCXO Manual Tuning

The VCTCXO can be manually tuned to verify when a mobile terminal is tuned incorrectly
or if mobile terminal cannot make a call. Monitor the RF signal at the mobile terminal's
output.

1. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the mobile terminal into Local Mode. (See Figure 7 on page 11 for an
example of the Phone Control dialog box.)

2. Click the Execute button.
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3. On the AMPS Control dialog box, set the Set Channel field to 384, the Power
Level field to 5, and select the Transmitter ON check box. (See Figure 8 on
page 12 for an example of the AMPS Control dialog box.)

4. Click the Rx RFI tab, make sure the AFC Control check box is cleared, and click
Execute.

5. The frequency accuracy of the VCTCXO can be measured using an HP8960 callbox
in AMPS mode or a spectrum analyzer at the output of the transmit chain.

® |fusing a spectrum analyzer, set the center frequency to 836.52MHz and the
span to 2MHz initially. Establish a marker at 836.52Mhz.

e |f using an HP8960, set the callbox System Type to AMPS, and set the ACC
channel to 384. Use the Frequency Stability measurement to center the
VCTCXO (minimum Frequency Error).

6. Use the RF PDM component to adjust the AFC to center the VCTCXO. The tuning
range is approximately +/-10kHz.

7. Adjust the AFC so that the output signal is within +/-150MHz. If using a
spectrum analyzer, narrow the span to 1kHz or less.

8. Replace the UEM if the VCTCXO does not tune correctly.

AFC Voltage Troubleshooting

Use the following steps to monitor the AFC voltage.

1. In Phoenix, open the RF PDM dialog box.

= -Ioix
— Efme. =y
AGC1 AGC2 AGC3 Ax IF AGC AFC [ - |
512— 512— 512— 512— -\ |
7 2 T = s Commands |
oL e | i A S
256— &_— &_— 258_— 5'[2'_— SerAl
128~ 128- 128= 128= 56—
0_— 0_—; 0:-E_ 0= =1
128— a28—- 128~
256— 56— 56—
14— 384 Wi-
51— 512— 512—
| o | o o |

|Cuuld riod read all values read from phone, contrals not updated,

Figure 46: RF PDM dialog box for AFC troubleshooting
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Figure 47 shows a partial schematic of the R7201.

VR3

Cr200
R7200
10R 1wl

GND

1n0 GND

Figure 47: Partial schematic showing the R7201

2. Measure the DC voltage at R7201. The following typical voltages are shown in

Figure 48.

e 1 =AFC PDM[-1024]=0.8V
e 2 =AFCPDM[0]=1.3V

e 3 =AFC PDM[1023]=2.5V

dBm
0

-10

-20

-30

-80

-90

-100

Tx Output for CELL CH384 @ 25C
Trace A Trace B Trace C

AFC BDM[1024]| AFC PDM]0] AFC[PDM][1023]

g 7 7
\ f /
l | A

Nk L L L B

Centre: 836.520000 MHz Span: 30.000000 kHz
Res BW: 300 Hz Vid BW: 300 Hz Sweep: 840 ms
10/2/2003 5:59:05 PM HP8562E,007

-] -1 -

-] w

Trace A
836.508200 MHz
-18.8300 dBm
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836.519550 MHz
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836.530450 MHz
-18.6600 dBm
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Figure 48: Tx Output for Cell channel 384, power level 5
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Tx Output for PCS CH600 @ 25C
dBm  Trace A Trace B Trace C
0 < * Trace A
ATCPOMEIQAT [ AFCPOMPI [ T U 187574 GHe
-10 ] 5 - -19.0000 dBm
V 2 Trace B
-20 ¢ 1.879999 GHz
{ -19.0000 dBm
-30 3 TraceC
40 ¥  1.880023 GHz
B f -19.0000 dBm
-50
-60
-70
-80
-100
Centre: 1.880000 GHz Span: 60.000000 kHz
Res BW: 300 Hz Vid BW: 300 Hz Sweep. 25
10/2/2003 6:10:52 PM HP8562E,007
Figure 49: Tx Output for PCS channel 600, power level 5
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UHF Synthesizer Schematic

UHFPLLIC

WOT WSTALLED

e Dual-band VCO 3

G

Loop filter
components

UHF Synthesizer Troubleshooting

The UHF LO frequency varies with the channel and can be calculated using the Frequency
Calculator dialog box in the Phoenix RF component (see Figure 50 on page 53). Use the
following steps to troubleshoot the UHF LO frequency.

1.

Page 52

Ensure that the LO is locked. Set a channel and check the output of the UHF LO
at L7200 within a very narrow span of 100KHz. The LO must be virtually
immobile.

Measure the nominal UHF LO signal levels (see "UHF Synthesizer Test
Points" on page 54).

If you do not see the presence of any LOs, check the DC voltages at the following:
e R7203, VR4, supply line for VCO IC and PLL IC = 2.76VDC

If the frequency of the LO is not correct, check the DC voltages at the following:
e R7210, VR1A, supply line for PLL charge pump = 4.76VDC

Ensure that the lock voltage at C7215 is between 1V and 3V.

Check the RF return at R7204.

e TX UHF LO (Cell/AMPS) = Tx frequency x 4

e TX UHF LO (PCS) = Tx frequency x 2
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Figure 50: RF Frequency Calculator dialog box
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UHF Synthesizer Test Points

VR4: 276V ]
C727] [unF PLLIC
K200
VR1A: 476V  ——piRM]

UHF LO:

UHF PLL IC

Lock voltage:
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PCS_CEL_LO input to N7160
CELL CH 384: 1009.62MHz > -9 dBm

PCS CH 600: 2088.1MHz : > -16 dBm

[I

67201

Dual Band VCO
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e | et
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£000¥
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Cell 0 VDC
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Figure 51: UHF synthesizer layout

Typical UHF LO Spectrum Outputs

When analyzing the specturm ouputs, first measure the purity of the UHF LO, then look
at the level offset from the carrier. Also check the VCO, PLL IC, loop filter and power

decoupling. The results in Figure 52 and Figure 53 may be difficult to accomplish without
a high impedance and high spectrum analyzer.
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Offset
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Figure 52: UHF LO Output for Cell channel 384, power level 5
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Figure 53: UHF Output for PCS channel 600, power level 5
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Rx VHF LO (N7100) Schematic

Following are the main layout components on a partial view of the Rx VHF schematic.
See the Schematics chapter for detailed versions.

Lock voltage

| Loop filter components

kO

C7101

330n

R7101

VRS N7100
@ VCC CH TEST ouT | #B2
GND CH D2
K8 CLK19M2
C7104 F1 o JPD 102 RFBusClk | K7
” £l RESO LO2
A oW X VHFBUF p  RFBUsEN1X | g5
no VRS Bl @ RX VHFBUF n vCO cir [ _J10
‘[ LPB_Sw | K10
4——Resonator A2 vee Lo i VRS
VRT A3 GND_LO vecef €3 4 wio
GNDE | D1
c2 VCC PLL2 vee picl K2
Ci WSS PLL2 vss_DIGl |_KB
Reset #}_-k_‘
- RFBusData |8
outt | He
PLL outz |_H8
outa| G8
ouTts |_F10
outs |_A7 4 BATMOT
Figure 54: Rx VHF schematic, partial view
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Rx VHF LO Troubleshooting

The 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 steps to troubleshoot
the VHF LO.

1. Monitor the test point at C7100. Ensure that a locked and stable 256.2MHz with
amplitude ~ -60dBm is present on the spectrum analyzer (or, with a high
impedance probe, ~ -2dBm at C7104).

2. Monitor the control voltage at C7100. The control voltage at a locked state must
be between 1.2 and 1.7 Vdc for the proper operation of the VHF LO.

VIO:
18V
VR7: ¥ ,
28V E C]"”I’W
=] 7T Rx Lo Lock Voltage
1.2 to 1.7 Vdc
Rx Lo 256.2 MHz | L o]
‘6010 -65dBm — | K0 .
[ |+ VR5:
(212 28V
TR o|[THE
CHES[CHISTCTIR I (7101

Figure 55: Rx VHF LO test points
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Tx UHF LO (N7000) Schematic

The following partial schematic is for general reference only. See the Schematics chapter
for complete detailed versions.
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Figure 56: Tx UHF LO (N7000) schematic
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Tx UHF LO (N7000) Troubleshooting

There are two fixed LOs, 3296.16~3395.88MHz for cell band and 3700~3819.90MHz for
PCS band. This is the only LO for up-conversion. Be sure to monitor the control voltage at
R7001. When the N7000 LO is locked, this control voltage should be between 1.2 and

1.8Vdc.
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Figure 57: Tx UHF LO layout and test points

Typical Transmitter UHF LO Spectrum Qutputs
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Figure 58: Transmitter UHF LO (3296.16~3395.88)/4 MHz Output for Cell
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Figure 59: Transmitter UHF LO (3700~3819.90)/2 MHz Output for PCS

GPS Troubleshooting

GPS RF Block Diagram
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Figure 60: GPS block diagram
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GPS RF Schematic

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

GPS LNA GPS RF Chip

GPS TCXO

RF filter 2

RETLE

NETE

.
il

Figure 61: GPS RF schematic

GPS Troubleshooting Setup

Use the following steps to set up GPS signal using Phoenix.

1. On the Phone Control dialog box, click the LOCAL button in the Phone State
area to put the mobile terminal into Local Mode. (See Figure 7 on page 11 for an
example of the Phone Control dialog box.)

2. Click the Execute button.
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3. Inject a -110dBm tone at 1575.52MHz at the GPS connector (X6250) with a
signal generator or call box.

I T
e

[

CW Tone (X6250)

Figure 62: X6250 on the bottom side of the Ul PWB
4. Open the Troubleshooting menu, and click GPS Testing.
The GPS Control dialog box appears.
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Figure 63: GPS Control dialog box
5. In the Test Mode field, ensure that Galvanic is selected.

6. Click Execute.
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Self Test Failure

If the test fails, repeat steps 1—6. If the test fails again, continue with the following self-
test failure troubleshooting:

1. Verify the DC voltages at VRF_GPS and VIO_GPS. ("GPS DC Test
Points" on page 64 for test point locations and values.)

2. Inspect all GPS circuit elements around the GPS BB chip (D6200).

3. If the elements pass a visual inspection, replace the D6200.

Oscillator Failure

1. Inspect all GPS circuit elements around the GPS RF chip (N6251).
2. If the elements pass a visual inspection, replace the GPS TCXO (N6250).

CW Test Failure

1. Check that the signal generator is on and sourcing a signal to the GPS RF input
port (X6250).

2. Inspect all GPS RF circuit elements.

3. Probe the GPS RF test points on page 65.

4. |If the elements pass a visual inspection and the RF is good, replace the GPS RF IC
(N6250).

GPS RF Troubleshooting
Use the following steps to trouble shoot the GPS receiver.
1. On the GPS Control dialog box, select On.
2. Click Execute.
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Figure 64: Turning on the GPS receiver on the GPS Control dialog box
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3. Inject a -50dBm tone at 1575.52MHz at the GPS connector (X6250) with a signal
generator or a call box. (See Figure 62.)

GPS DC Test Points

Measure the following test points with an AAS-10B probe and spectrum analyzer set at
center frequency 1575.25MHz (span = 500kHz), or with a voltmeter as required.
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Figure 65: GPS DC probe points on the bottom side of PWB
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GPS RF Test Points
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Figure 66: GPS RF probe points on bottom side of PWB

FM Radio Troubleshooting

FM Radio Schematic

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

Loop filter
and VCO

(e )
----- (= P
FM antenna matching FM radio IC Audio output
components

Figure 67: FM radio schematic
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FM Radio Troubleshooting Setup

Use the following steps to troubleshoot the FM radio while using a Pop-port headset.

1.

Connect the Pop-port headset (HDS-3) to the Pop-port connector (bottom
connector).

Select the Menu > Media > Radio from the mobile terminal user interface.

In an FM radio broadcast coverage area, set a local radio channel by scanning
automatically using the Automatic tuning option. (Scanning up and down the
channels by pressing the “Up" and "Down" key respectively).

If no channel could be found, inspect all the components in the FM radio
circuitry.

e |f the circuits pass a visual inspection, check the existence of the LO (by
radiative pickup) near the VCO of the FM Radio IC.

e |fno LO is found, replace the FM radio IC.
Listen for sound out of the headset.
e |f there is a signal present, continue to step 6.

e |f there is no static sound present, inspect all FM Radio circuits on the PCB
and refer to the "Audio” section of the Baseband Description and
Troubleshooting chapter for more information.

Disconnect the Pop-port headset and connect the universal headset to the UHJ
(top connector).

With the universal headset connected, repeat steps 1-5.
e |f there is a signal present, the FM Radio is working properly.

e |f there is no static sound present, refer to the “Audio” section of the
Baseband Description and Troubleshooting chapter for more information.

FM Radio Part Layouts and Probe Points

Use the following values when probing the LO near the VCO of the FM radio IC (N6100).
See Figure 68 for the location of the N6100.

Page 66

Table 9: FM Radio Test Point Values

Description Value
LO frequency (Rx frequency + IF frequency) x 2
IF frequency 225kHz

For example, if the Rx frequency is 87.5 and the IF frequency is 225kHz, the LO equals
175.45MHz [(87.5+0.225)*2 = 175.45MHz].
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FM Antenna matching

FM Audio coupling caps components
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Figure 68: FM radio parts on the bottom side of the main PWB
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