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Introduction

The following figures show the main components of the RF interface.
PC5 TX split-band SAW Filter

Cell TX PA PCS TX switch PCS TX Driver
Cell T AW Filter
FCSTX PA Cell T Driver
Grs cto Cell |soleto
Rl i ; TX Upconverter
GPS LI £ Fiker
FCS Isolator
PCS Duplexer
Cell D uplexer
Diplexer

FFeo nner:tcn A : g
4 W0 Fx IF COMA Fitber p
FCS RX RF SAW Filter FLL I R |F AN Filter Flv] Fadio IC
TXIC
Cell Bx EF S84 Fitker Ex Down- conwerter

Figure 1: Baseband components - top view

VCTCXO

VCTCXO Inverter
M ONEBP X
W05 I8P OB

9"5475D 3 't = - me s d AR S | mae

GPS BB IC
GPS RFIC
GPS TCXO

Figure 2: Baseband components - bottom view
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Equipment List for RF Troubleshooting

You must have the following equipment to troubleshoot the RF using Phoenix:

Agilent 8960 CDMA call box (if 8960 is not available, then a signal generator is
needed)

Power supply
Diagnostic test jig

RF connector snap cable
Spectrum analyzer
Active FET probe

Pop-port® headset and Universal Headset for FM radio

(<) 824.04 - 848.97 MHz
X1 > IXIE CELL
X CELL 173.6 MHz 30 kHz Steps
PCS  208.1 MHz pCs | 1850.00 - 1909.95 MHz
TX VHE LO 0° 50 kHz Steps
CELL 346.2 MHz ®-> % S TX Block
PCS  416.2 MHz 90
346.2=173.1%(2) ~_
= * UHFLO N
416.2=208.1%(2) CELL 997.14 - 1022.07 MHz, 30 kHz Step @ &
PCS  2058.10 - 2118.05 MHz, 50 kHz St
256.2=128.1%(2) L ~
RX| < @47
RX VHF LO Y
o
CELL 256.2 MHz @-> % 0 - @4— RX Block —@—Q—
PCS  256.2 MHz 920
CELL | 869.04 - 893.97 MHz
RXIE 30 kHz Steps
POS 1261 Mz 1930.00 - 1989.95 MH
RX Q < PCS  128.1 MHz .00 - 1989. z
Q X HES 50 kHz Steps
Figure 3: RF block diagram
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RF (Manual Control) Components in Phoenix

® Phone Control in DSP

14 Phone Control

MediaMode | MDIStatus | 08 Status | SefiTest | DSPMCUWersion | —Phone State—
Diagnostics I Features General Info | Initialize Fhaone State
State Selections Resuits TEST

POWER_OFF State changed: LOCAL -

NORMAL B _ Beset |

CHARGING

?%?M — Commatids——

LOCAL -_E wecute

WARRANTY )

RELIABILITY Sifart |

SELFEST_FalL

SwDL Stop |

RF_INACTIVE

ID_WRITE Seleatall |

DISCHARGIMG

Sw'_RESET Elearn sl |
= Heb |

@ RF Main Mode in RF

14 RF Main Mode =]

—kode

[ R/ T =l

— Channel o =Cammsrph————————
[384 ={ 0-1190 Set |  Help |
iHead_l,l.

Té& COMA Control

[

® CDMA Control in DSP

— Parameters — Commands ——
o —— - Fadio Configuration————— Executs
V¥ Fiha OM ¥ hode 1: 15-95 Woice
" Mode 2: C2K Voice Reset

[T DSF FRF contro

= B apg e
&+ Cell " PCS

|384 [Ehanmel

{~ Mode 3 C2K Yoice + Dal
" Mode 4 C2K Voice + Ral
i~ Mode 5 SCH1 + FCH

Help

v Set default PO values

dd

Rho command succeszsful

Issue 2 09/2005 ©2005 Nokia Corporation  Confidential
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@ RF PDM in RF

1§ RF PDM - [O[x]
| TxIFAGC | TeRFAGC | PAGain | ReIFAGC | AFC Set
511 - 511 - 511 - 511 - 1023 - Hep |
0 0 - 0-_| 0-_|
512 - 5l2-_1  512- 512 - 1024 -
{100 = [512 = (= = =

[T+ 1F AGC. DSP_IO_WRITE_REQ(1, 1, 0x89FE, 0x03FF, 0+FFAC)..SUCCEEDED.

©2005 Nokia Corporation  Confidential
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Observing Tx Output Spectrum on Analyzer
CDMA signal obtained in Local mode by turning modulation ON
dBm  cpMA signal on channel 384

10 /HM M\

- "

-70

-80

-90

-100
Start: 834.020000 MHz Stop: 839.020000 MHz
Res BW: 30 kHz Vid BW: 30 kHz Sweep: 50 ms
6/23/03 3:55:47 PM HP8562E,007

Using a spectrum analyzer to observe Tx waveform:
® Enable Local Mode (test jig can be set to Local)

e Select CDMA and Rx/Tx Mode (Tx path enabled)

® Select Rho ON on CDMA Control and Execute

® Adjust the 3 Tx AGC for proper output power level

14 Phone Control 19 [=] ES 9
MediaMode | MDIStahs | 0% Staus | SeliTest | DSPAMCUWersion | - Phone State
Diagnostics I Features I General Infa I Initialize Fhane State T% RF Main Mode !li[
State Selections Results TEST —Band —Mode
POWER_OFF Stale changed: LOCAL = |
NORMAL et | Cell [COMA] i FisdTa - l
CHARGING -
?‘IE;?M r— Commands——
= [ e -{Canmieri
WARRANTY [Eese | =
RELIABILITY Start |384 :I 0-1190 Set Help I
SELFEST_FAIL
SwhL Gitop,
FIF_INACTIVE
IDWRITE G |Ready.
DISCHARGING
Sw_RESET sl
=l Help
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T4 CDMA Control

- Parameters — Commarnds —
- State ——————— ~Fadio Configuration ———— Exscute I
¥ Eho O &+ Mode 1: 15-95 Yoice

I DSP RF contro
- | {7 Mode 3 C2K Yoice + Dal

" Mode 2 C2K Voice Fieset ]

Help

—Band- — | T Mode 4: C2K Voice + Rai
& Cell © prs | Mode 5 SCHI +FCH

..."fj 333‘3 Lhiamme] v Set default POM values

Rho command successful

7§ RF PDM [_ O]

| TRIFAGE | TRFAGC | PAGan | RxIFAGC | AFC Set

511 - 511 - 511 - 511 - 1023 - Help 1

12 - il <] 12 - 12 - 1024 -

fos  foed o2 [ 2 [ 3

;Tx IFAGC, DSP_I0_wRITE_REQ(1, 1, 0x29FB, 0x03FF, 0xFFAC). SUCCEEDED.

RF PDM Settings
4 RF PDM _[0] %]

| TxIFAGC | TeRFAGC | PAGan | RxIFAGC | AFC Set

511 - 511 - 511 - 511 - 1023 - Help i

512 - A2 - A1 - 512 - 1024 -

SR O R N = N = =

;T:-: IFAGC, DSP_I0_WRITE_REQ(. 1, 0=83FE, 0x03FF, 0=FF3C).. SUCCEEDED.

e Automatic Frequency Control (AFC):

Control range from -1024 to +1023. Used as a control line to tune the VCTCXO.
Monitor the change in frequency of the VCTCXO as the AFC is changed. Use in
Local Mode only.
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e Automatic Gain Control for Transmitter (Tx AGC):

Consists of the Tx IF AGC, the Tx RF AGC, and the PA AGC. Used as control lines to
adjust the transmitter output levels. Monitor the Tx power with a call box or
analyzer. Use in Local Mode only.

e Automatic Gain Control for Receiver (Rx AGC):

Consists of the Rx IF AGC. Used as a control line to adjust the receiver input level.
Use in Local Mode only.

Issue 2 09/2005 ©2005 Nokia Corporation  Confidential Page 11



RM-11

Troubleshooting - RF

NOKIA

CC Technical Documentation

Other RF Parameters in Phoenix

Page 12

® Gen 1/0 in RF
14 RF Gen 170 =] B3
~ PINS

MAPSELIEOE T NON-BOOST Set &l
[T LHAGAIN[S"T T=GATE Clear Al
[T MIx GaIM [52 T Tx GATE PCS Refresh
™ IFSEL ™ T GATE CELL Help

IF‘ress "Refrezh" to get settings ...

® RF register Read/Write in RF

. . - Degcription
Chip: | Fob
" oA PLL contral

------ () 15- T¥_FORCEMOD

Help

Addr: 2
Bits : I
...... O 2-TH_MUX Al g, |
- [] 3-4TSELG (0H) Defauit_|
[+ D 5- 6 IVCOOT [3H] =
G- ] 7-8IUPMEKDT [OH) 2!
...... @ 9 FLL FAST _ Resst_|
------ O 10- TH_CMUx i |
. _ Wik
...... O 11-TE_ThUx
------ @ 12-VCO_BAND -ﬂ‘l
...... 'O 13-XPD_PLLDIV_OUT _save. |
------ O 14 -xPD_PLL_OUT
: Open... |

Bitfield:l IHB:-: 'I HBQZI IHEH 'l

14 RF Register RAW =]

@ Frequency Calculator in RF

T4 UHF Synthesizer M=l

—Band————————— — - Channel—— —Divider
!EEII[EDMN "I

- Frequencies [MHz)

TR WHF LO [Cel/MPS]: | 346.20
TXWHF LO [PCS]: | #16.20
Reference freq. [FHz] : SD.DD".

Idle

©2005 Nokia Corporation  Confidential

Issue 2 09/2005



NOKIA

CC Technical Documentation

RM-11

Troubleshooting - RF

RF Tuning Parameters in Phoenix

Batch Tune in RF

T& Batch Tune =] B3
—alues — Parameter File
P&_TEMP_D 350 iI LoadFie | Savefile |  Clear |
COkA_Rx_DC_OFFSET_I h3E
COMA_R_DC_OFFSET_Q 92
CDM Fi< BB FILTER 15 | Haukka_phS_L5A_SW.tun
AMPS_Rx_DC_OFFSET_O 537
AMPS_RxX_DC_OFFSET_0 137 Display
AMPS_R+_BB_FILTER 5
YLTCRD 57 & Decimal " Heradzcimal
T+ _RF_AGC_O 0
T#_RF_AGC 1 0 }
T _RF_AGC_2 0 — Current Section
T+ _RF_AGC_3 1] .
TH_RF_AGC_4 0 i hd
T _RF_AGLC_5 1]
T¥_RF_AGC B 1l _
T _RF_AGC_7 0 Phane
T _RF_AGC_8 o Fead Cunent I Fead Al I Help I
P GAIN_O 4526
Eﬂ:gim:; ?ggg Wite Cumment I adrite Al I
P GAIM_3 11216
P GAIM_4 16275 —
P GAINS 2E520 Status
Pa_GAIN_E 327EY LI I All valuez read fram the phane
® RF Tuning in RF
T& RF Tuning =]
— Tuning Hames — Mode =l
T — r & BF Tunine
Tx_DC_OFFSET
R=_IF_AGC ™ Self-Tunin
AMPS_LMA_GAIM
CObA_CELL_LMA_GAIM : o
COMA&_PCS_LMA_GAIN Commands
PCS T POWER DETECTOF Head
AMPS T PR LEVEL Tune
CDbdds CELL T LIMIT 1595 e
COMaA PCS T LIMIT 1595 Help
CObts CELL T LIMIT 152K = [ ——
CDMa PCS To LIMIT 152K CMialan [T mn] _
CDM CELL P GAIN Comp.x] | (28t [Sec]
IEI
—Yalues
|0
I 15 tuning, ¥ zelf-tune [0z configured 3
Note:
When reading the tuning parameters from the phone, always
use the “Read All" button in order to read the entire set of
tuning values.
Issue 2 09/2005 ©2005 Nokia Corporation  Confidential Page 13
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RF AGC Status Components in Phoenix
RF AGC Status in RF

LNA Gain (High/Low)

T4 REAGC Status

Erebelin) o | b Rx IF AGC PDM settings
High fain ¢— BBAMP Gain settings

R551=-1u34’—®— Gain=22 W
RxdBCtr=26021

PDM=-97 3ain=29.73 dB

Note:
This RF AGC Status component only

works in Call Mode.

PDM=220 PDM=-443 POM=-116

TwdECtr=24715
T power=24 E@—@ Gain=-17 4®7

Gan=28 Gaint-3 -+
ydice  MLoweLow Tx IF AGC PDM settings

Tx RF AGC PDM settings

PA AGC PDM settings

Note: Always measure resistance with the mobile terminal powered off.

Page 14 ©2005 Nokia Corporation  Confidential Issue 2 09/2005
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CDMA In-Call Testing

See Step #1 below E%EE
E189

T

ote: l 805

There are two COMA bands for = A902

this phane (Cell and PCS).

Fepeat steps 1-5 for each band

to werify performance. | 0O | w Ago I

1. Connect the mobile terminal to a call box via an RF port (X814). (Add RF cable
loss on call box =0.2 dB Cell band, =0.4dB PCS).

2. Power up mobile terminal in Normal Mode.

3. Ifitis necessary, place the mobile terminal in Local Mode. Load PRL; set mobile
terminal back to Normal Mode. Make sure to set the RF channel and SID
according to the PRL

4. Register the mobile terminal and establish a call at -65dBm call box sector
power.

® |f you cannot register mobile terminal, set the sector power to -25dBm and
try again.

¢ |facall cannot be made in either PCS or Cell band, proceed with Local Mode
troubleshooting.

5. If the mobile terminal call is successful, open the RF menu, select AGC Status,
and click Enable Trace on the AGC Status dialog box.

Issue 2 09/2005 ©2005 Nokia Corporation  Confidential Page 15
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CDMA In Call Testing (Low Gain)

% RF AGC Status

¥ Enable Trace

Eead I Help |

RS5I=-65 w "‘
RxdBCtr=16380 ‘

U

TxdBECtr=16194
Ty power=-8 [ﬁl—@—

Low Gain

PCM=-332 POM=-8

Gain=22 Gain=-8
Woice  XLow=Low

Gain=0

PCM=101

PCM=36

Gain=-30

=1 E3

O

3ain=29.75 dB

e

AGC Tolerances

1.

Band Rx AGC | IFAGC | RFAGC | PA AGC
Cell CDMA >40 <40 125+-30 | <-300
PCS CDMA >40 <40 120+-30 | <-300

In a call, handoff to the center channel (channel 600 for PCS, or channel 384 for

Cell) and verify that the call box sector power is -65dBm. The LNA will be in Low

Gain.

Compare the RSSI reading on the RF AGC Status dialog box with the sector

power. Compare the Tx power to the digital average power on the call box. The
value should be accurate to +3dBm.

3. Verify that Cell PDMs for Rx and Tx are within the specified tolerances:
e Cell: Tx power (dBm) = -73 — RSSI
e PCS: Tx power (dBm) = -76 — RSSI

Page 16
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CDMA In Call Testing (High Gain)

14 RF AGC Status M= E
W Enable Trace Eesd | Hen |
Rx AGC Receiver
M —
RSSI=-105 " Gain=26 W
RydBCtr=26562 v :
PDM=-136 34in=29.75 dB

PA AGC RF AGC IF AGC

PDM=220 PDM=-466 PDM=-107
TrdBCtr=24306
T power=22 E@—@ Gain=-18 @7

Gan=28 Gan=-3
Woice  ¥Lowe=Low

Transmitter

A

AGC Tolerances for -105dBm Input

Band Rx AGC | IF AGC RF AGC | PA AGC
Cell CDMA >-150 -15+-15 | <-400 =220
PCS CDMA >-150 -100+-20 | <-400 =220

1. Adjust the call box sector power to -105dBm. This turns the LNA to High Gain.

2. Compare the RSSI reading with the sector power on the call box. The value
should be accurate to +3dB.

3. Compare the Tx power to the digital average power on the call box.

4. \Verify that all PDMs for Rx and Tx are within tolerances specified in the above
table.

e Cell: Tx power (dBm) = -73 — RSSI
e PCS:Tx power (dBm) = -76 — RSSI

Issue 2 09/2005 ©2005 Nokia Corporation  Confidential Page 17
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CDMA In Call Testing (AMPS)

Page 18

14 Call Control [_ (O] x|
AMPS | 152000 |
— Call Settings
Phane Mumber. |11111111
Call Type: |Voiu:e j
[Ereate | SREET | Beleaze | Eraperties... | Statistice., | Help |

ICreating phaone call

Connect the mobile terminal to call box via an RF port (X814). (Add cable loss on
call box =0.2dB band.)

Power up the mobile terminal in Normal Mode.

If necessary, put the mobile terminal into Local Mode, load the PRL, and switch
back to Normal Mode. Make sure to set the call box control channel and SID.

Open the DSP menu and select Call Control. Add the 8-digit number and create
an AMPS call.

If a call cannot be made, proceed with Local Mode troubleshooting.

Switch to Channel 384, PL2, and sector power -65dBm.

Compare the RSSI reading from on the RF AGC Status dialog box to the sector
power. The value should be accurate to +/-2dB.

Compare the Tx power to the digital average power on the call box. The value
should be accurate to +/-2dBm.
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Typical PDM Readings

Cell Band

4 RF AGC Status =10l x|

[V Enable Trace Fead I Help

Loy Gain

RSSi=-65 w .‘ Gain=0 —W
RxlBCtr=15414 *
PDM-53 Gain=23.75 dB
PDM=-330  PDI=237 PDM=27

TxdBCt=15475
Txpower=-11@—®7 Gain=-29 4®7

Gain=22  Gain=-14

Woice  MLows=Lowy

-65dBm Sector Power CDMA Channel 600
Parameter Typical PDM Value
RSSI -65dBm
LNA Low gain state
RxIF AGC PDM +93
Tx IF AGC PDM +27
Tx RF AGC PDM +237
Tx PA gain PDM -330
Tx Power -11dBm
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4% RF AGC Status 1Ol x|

v Enabie Trace Bead Help

High Gain

RSSI=-104 Gain=24 —@—D—
RxclBCir=26243
PDhi=-115 Gain=24.75 dB
PDM=220 PDh=-456 PDhi=-54

TxclBCtr=23451
Ti povwer=19 [@—@— Grain=-22 4®7

Gain=25 Gain=-3

Woice  KlLows=Low

-104dBm Sector Power CDMA Channel 600
Parameter Typical PDM Value
RSSI -104dBm
LNA High gain state
RxIF AGC PDM -15
Tx IF AGC PDM -54
Tx RF AGC PDM -456
Tx PA gain PDM +220
Tx Power +19dBm
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PCS Band
4 RF AGC Status =10l x|
[¥ ‘Enable Trace Fead Help
Loy Gain

RSSI=-65 » '. Gain=5 @—D—
RxdBCtr=16483
FDN=54 Gain=29.75 dB
FDM=-327 PDM=125 FDM=24

TxdBCtr=16312
Tx povver=-§ [@—@— Gain=-29 —®7
Gain=22  Gain=-11

Woice  KLow=Low

-65Bm Sector Power CDMA Channel 384
Parameter Typical PDM Value
RSSI -65dBm
LNA Low gain state
RxIF AGC PDM +54
Tx IF AGC PDM +24
Tx RF AGC PDM +125
Tx PA gain PDM -327
Tx Power -8dBm
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% RF AGC Status =101 x|
IV Enable Trace Bead Help
High Gain
RxdBCtr=26016
PDh=-127 Gain=29.75 dB
PDhi=220  PDhi=-450 PDh=-E5
TxclBCtr=23366
T povver=19 [@—@— Gain=-21 —®7
Gain=25 Gain=-3
Woice  HlLows=Low

-104dBm Sector Power CDMA Channel 384
Parameter Typical PDM Value
RSSI -103dBm
LNA High gain state
RxIF AGC PDM -127
Tx IF AGC PDM -85
Tx RF AGC PDM -450
Tx PA gain PDM +220
Tx Power +19dBm
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Tx PDM Characteristic Curves (Call Mode)
Tx AGC PDM Plots in a Call

488 1
388 1 - - ___w=__
288 -
188 +

88 \
.12 i

112 - V\\\

7

J ——Tx_IF_ AGC —— Tx_RF_AGC PA_AGC

PDM

B2 N
-412 |
-512

-50 -40 -30 -20 -10 0 10 20 3(
Tx Power(dBm)
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Rx PDM Characteristic Curve (Call Mode)

400

Rx PDM AGC Plots in a Call

3004+ - —-—- -

2004+ - ——— - -

100 +

PDM

-100 +

-200 +

— Sector Power (Hi to Lo)

This is a typical Rx AGC Curve that
sweeping from -25 ~ -109 dBm
Note that the abrupt change of
PDM is due to the LNA gain state
switched between Hi and Lo gains

-50 -40 -30 -

-70 -60
Rx Power (dBm)
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Key RF Performance Tests in Call Mode

Tx Tests

Max Limiting Power

Set the sector power to -95dBm or lower and set the reverse power control bits in the
8960 to always up. This is the maximum limiting power that the mobile terminal can
provide. Check limiting power vs. channels and see whether they are accurate to the
limits. (Be sure to account for cable loss.)

Waveform Quality (RHO)

This can be measured on the 8960 call box. Always measure at maximum power. The
value should be greater than 0.97. The frequency error should be within +/-150Hz.

Spurious Emissions (ACPR)

ACPR can be measured on the 8960 call box. Always measure at maximum power. Limits
for +/-885kHz and 1.98MHz are lower than at least -42dBc and -54dBc.

Rx Tests

Rx Sensitivity
Measure this on the 8960 call box. Always measure at max power. Rx sensitivity is
defined as the minimum sector power for 0.5% FER. Usually the result is better than
-107dBm. (Be sure to account for cable loss.)

Receive Signal Strength Indicator (RSSI)
When in a call, you can verify the receiver received level by using the RF AGC component.
The RSSI reading tracks with the call box sector power reading within 2dB. Vary the
sector power from -25dBm to -104dBm for accuracy. If the RSSI reading is off (e.g.,
20dB), start Local Mode troubleshooting.

LNA Switching (High/Low Gain State)

When in a call, you can verify at what point the LNA is turned on (High Gain State) by
using the RF AGC component. The indicator for the LNA turns red when it is turned on.
Usually, the LNA turns on between -93dBm and -95dBm. If the LNA does not turn off at
all on the RF AGC Status dialog box while in a call, you have bad sensitivity.
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Supply Lines Measurement Using Phoenix

Baseband Regulator component

4% Baseband Regulator

- |0] %]

— Commands ——

Open

Save |
Default |

Read

Write |

Help

—RF Regulataors — Baseband Regulators
I Lower RF Req Fef
VR1A ?.-” Lo ?-ff ™ WFlash2
YR1E & i~
YRZ - - ™ vsM | =
VR4 & i~ i~
WRE o . [ WCore I vI
YRE i~ i~
WR? . .
AlReg. On | LaM | o |
r— Current Regulator —Woltage Feference:
™ 1Pa - W AHefifiz
[ IPA2 |_ |
[ IPagkd

There are 12 RF-related regulators
VR1A
VR1B
VR2
VR3
VR4
VR5
VR6
VR7

. VrefRF1
10. VrefRF2
11. VIO
12. VCORE

CONPO A WN =

Before writing to the mobile terminal, click the Read button,

12 RF-related Supply Lines Distribution

=[] o]

Gor]_ R 0] o o [oast ] EIEI
[c227]
3300
5 [0 eH—————F—— VIO = 1.8VDC
Vee:RF1 = 1.35VDC
[R204] U EM |C VR5 = 2.78VDC
BE 61— VR3 = 2.78VDC
;Il:mgs 0200 peue|— Vi RF2 = 1.35VDC
[~ C153
= ‘@ b5 | pemz]—— VR7 = 2.78VDC
F @ pe2s7}— VR2 = 2.78VDC
= -CIGD _
B e pe2se]— VR1A = 4.75VDC
= ,%I VR4 = 2.78VDC
| £226 | VR6 = 2.78VDC
e P BIE & 06 )1 VR1B = 4.75VDC
= bl | R 23 || S
7&’2 5200 = VCORE = 1.5VDC
1 [ €225
Page 26 ©2005 Nokia Corporation  Confidential Issue 2 09/2005



NOKIA RM-11

CC Technical Documentation Troubleshooting - RF

Supply Lines Distribution by RF Components

Component Supply Line

N705 VR5

N701 VRS, VR7, VIO, VggeRF1
N601 VR2, VR3, VR6, VIO, VR1B, VgerRF2
N603 VBAT

N801 VR2, VBAT

N806 VR2

G501 VR3, VR1A

N507 VIO, VR1A

G502 VR4

N502 VR6

12 Supply Lines Resistance to Ground

Supply Line | Resistance Component

VR1A 100k to GND Synthesizer (VCTCXO, UHF PLL)
VR1B 29k to GND N601

VR2 4.4kQ2 to GND N601, PA, PA Detector
VR3 4.5k go GND N601, VCTCXO

VR4 4.7k to GND VCO

VR5 3.2~5.1Q to GND N750

VR6 39k to GND N601, VCO Buffer
VR7 38k to GND N701

VIO 15kQ to GND N701, N601, UHF PLL
VgepRF1 45kQ) to GND N701

VrepRF2 46kQ to GND N601

VCORE 4.5kQ2 to GND UEM, UPP

Note: Always measure resistance with the mobile terminal powered off.
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Top RF-related Failures Seen in FLALI

Test Failed

What to Check

RF EX Self-test N701 VHF PLL

Perform Local Mode testing of Rx VHF PLL on N701.
Check that voltage levels at VR5 and VR7 are 2.7V.
Also, check UHF LO level into N750.

RF EX Self-test N601 VHF PLL CELL

Perform Local Mode testing of the Tx VHF PLL on N601.
Check DC voltage (VIO, VR2, VR3, VR6). Probe Tx chain
in Local Mode.

RF MS Tx Start-up Amplitude

Check status of soldering on the balun presence of UHF
LO. Check gain of PA and driver amplifier. Driver should
have 12-16dB gain and PA should have 24-28dB gain.

RFTN VCTCXO Frequency

Measure VR3, VR1A voltage and probe for 19.2MHz
output of VCTCXO. Next, check if Tx VHF PLL is on
frequency. If previous tests are good, probe Tx chain in
Local Mode.

RF TN TX IF AGC CELL or PCS Po(X)
RF TN TX PA AGC CELL or PCS Po(X)
RF TN TX RF AGC CELL or PCS Po(X)

Visually check soldering of the N601 (x-ray),
supporting components, and PA. Also check D400,
which generates the PDM signals. Troubleshoot the
rest of the Tx chain in Local Mode.

RF TN TX LIM Po 1S95 CELL or PCS XX

If the max Tx power cannot be reached, either a
component in the transmitter has too much loss or not
enough gain. Troubleshoot the corresponding Cell or
PCS transmitter in Local Mode.

RF TN TX DC Offset CS

If the parameter fails, check version of FLALI software
to ensure that it is the latest. Also verify that the
tuning limits are correct.

RF MS RX IF AGC RXdbCtr(X)

Inject signal and probe Rx chain for gain to key out any
failed parts.

RF MS LNA AMPS LowGain
RF MS LNA AMPS HighGain

Inject signal and probe Rx AMPS chain for gain to key
out any failed parts.

RF MS LNA CELL LO LowGain
RF MS LNA CELL LM LowGain

Inject signal and probe Rx Cell chain for gain to key
out any failed parts.

RF MS LNA PCS xx LowGain

Inject signal and probe Rx PCS chain for gain to key
out any failed parts.

GPS MS Test Mode x (all tests)

Check VLya_gps: Vcore: Vio- RF Probe GPS chain.
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Top RF-related Failures Seen in FINUI

Test Failed What to Check

RF MS TX Rho PCS CH600 Rho problem is very likely caused by elevated spurious
levels in UHF LO and/or by VHF Tx LO in N601. Establish
a call and verify the degraded Rho. Next probe the LO
output for spurs.

RF MS RX FER PCS CH600 At this stage, FER is most likely caused by a poor RF
connection. Perform a conductive RSSI measurement
with sector power at -65dBm (low LNA gain) and -
100dBm (high LNA gain).

RF MS RX FER CELL CH384 At this stage, FER is most likely caused by a poor RF
connection. Perform a conductive RSSI measurement
with sector power at -65dBm (low LNA gain) and -
100dBm (high LNA gain).

RF MS SINAD SINAD is measurement of a mobile terminal’s audio
quality in an AMPS call. Hence, a secured audio plug is
needed to be checked for any connection problem.
Verify this on the bench in an AMPS call.

RF GPS Test Mode 3 Inject signal and test SNR with the GPS self-test. If
SNR is out-of-limits, then probe chain.

RF MS TX Limiting Po PCS CH25 Tx limiting power is most likely caused by a poor RF
connection.

RF MS TX Limiting Po CELL CH1013 Tx limiting power is most likely caused by a poor RF
connection.
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Synthesizer Troubleshooting

RX VHF Synthesizer /—\
w1 o [ s, o = 3
Cell | 128 A 2 mA FxWwHF LD
pes | 126 256 2MHz
9-Bit B < Prescaler
Counter 30/33
Cell | 53
RF_BUS_CLK > Pcs [ 53 5-Bit A j
RF_BUS_DATA > Counter
Cell [ 12| | vco Band
RF_BUS_ENlX » PCS | 12 Control
2
UHF LD UHF Synthesizer
RX
1009 62MHz o] Feee Lo e e 1w S Soter | """ FRONT
{Cell CHag4 Cell | 640 y'Y 2mA T UHE VeO END
2088 1MHz PCsS | 384
(PCS CHEOD 13-Bit B Prescaler [«
. Counter 32/33
» Cell | 1038 -1064
> PCs [ 1286 - 1323 5-Bit A j
Counter
SYNTH_LE > el
<
ssB || <I
AFC Mixers
| TX VHF Synthesizer 4
X~ TrWHF LO
UEM pl| Reference | | Phase Charge —~= ES
CZ:VTZO De‘jﬁ“” Z“m"‘: T 246 2MHz
VCTCXO PCS | 384 416.2MHz
19.2 MHz 9-Bit B < Prescaler
Counter 32/33 .
\/' o Cell | 360 Yy U b s i
pcs | 260 5.BitA
1 » Counter
YCTCHO > Gl [ 20 || gang
19, 2MHz pcs [ 4 Control
—>[>— UPP
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Synthesizer Setup Using Phoenix

T4 Phone Control M=l E3
MediaMode | MDIStatus | O0SStatus | SeliTest | DSP/MCUWersion | - Phone State—
Diagnostics I Features General Info I Initialize FPhone State
State Selections Results TEST
POWER_OFF State changed; LOCAL -
NORMAL - _ Feset.|
CHARGIMNG
?E%?M — Commands ——
| Execute |
WARRAMTY -
RELISBILITY Start |
SELFEST_FAIL
SwDIL stop |
RF_IMACTIVE
I0_wWRITE izt | |
DISCHARGIMG
Sw_ RESET [Eleandl| |
= Help |

1. Open the Phone Control dialog box and put mobile terminal into Local Mode.

e UHF: Use Rx/Tx mode in PCS and Cell band. This allows for checking power to
both Rx and Tx circuits. Typically, use channel 384 in Cell band and 600 in
PCS band.

® Rx VHF: Use Rx mode, one band is enough.

e Tx VHF: Use Rx/Tx mode in both PCS and Cell band
2. Use RF Main Mode dialog box to set:

e Band

e Channel

® Rx/Tx mode.

T4& RF Main Mode Hi=lE3
—Band——— Mode

[Pes coma) = || [ReTs =]
— Channel——— ~ Commandz

[600 = 0-1130 set | Hep |

IHF b ain Mode zef successfully ..

Note: Be sure the “Main Mode set successfully” message appears.
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VCTCXO Troubleshooting

The VCTCXO frequency is 19.2MHz. This is the reference signal. Without 19.2MHz, the
mobile terminal does not power up. This signal goes to N701, N601, UHF PLL, and also to
the UPP via a buffer amplifier (D572). Check for the presence of the signal at the
following points (use a high-impedance RF probe):

e (CLK19M2_B, clock reference to N701, should be +4.5dBm

e (CLK19M2_R, clock reference to N601, should be +4.5dBm

e (CLK19M2_UPP, clock reference to UPP, should be +7.5dBm
If you do not see the VCTCXO signal at any of these points, check the voltages at the
following supply lines:

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

e VIO, supply line for buffer amplifier, should be 1.8VDC

VCTCXO 60 cay7 | €202
N i S % Tl T
To N701 PLL s ||S % [ [ exs Jean)
19.2MHz @ +4.5 dBm &[5
(CLK19M2_B) ~N | caso || case |

(oo o]
[ [ o |
(oo | |

To N601 PLL
19.2 MHz @ +4.5dBm
(CLK19M2_R)

—

To BB UPP
19.2MHz @ +7.5dBm —_
(CLK19M2_UPP)

Eil cost ] [Ro52 ] [¢os8]  [ROS7]

= RO54 A ENE IS
H e [B[E[S]EsIr=

vR3

812 =

108 1
Bho

Citn
=

o
il

55555

-
— 11—
L
v
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UHF Synthesizer Troubleshooting

T4 UHF Synthesizer ) =] Al % UHF Synthesizer =10 x|
~Band——— Channel—— Divider —Band——— Channel—— Divider
[Cen come) =] { [se4 = { [ea0 -] _ Defauit_| [Pes icome) =] { [eo0 = { [e0 =] __ Defaut_|
— Frequencies [MHz] Set — Frequencies [MHz] Set
Rt VHF L0 [all bands) : | 25620 Ta: [ 83652 R WHF LO [3ll bands) : | 256.20 Tu: [ 1880.00
TR VHF LO [CelZ4MPS]: [ 34620 UHFLO: [ 100962 TXVHF LO (Cell/#4MPS): | 34620 UHFLO: | 208810
TR VHF LO [FCS): | 416.20 R: [ 881.52 Te{WHF LO [PCS): [ 416.20 R: | 1360.00
Reference freq. (KHz] : ’W Reference freq. [KHz) : W
Help I Help I
[l [idie

UHF LO frequency varies with channel and can be quickly calculated using the UHF
Synthesizer in the Phoenix in RF menu. Check to see if the LO is actually locked. Set a
channel and check the status of the UHF LO within a very narrow span of 100KHz. You
should see the LO virtually immobile. Measure nominal UHF LO signal levels with an RF
probe. If you do not see the presence of any LOs, check the DC voltages at the following
locations:

e R513, VR1A, supply line for UHF PLL IC, should be 4.76VDC
e R515, VR4, supply line for VCO IC, should be 2.76VDC
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UHF Synthesizer Schematic

|

g

?

LK19M2Z UPP

H

UHF PLL IC

VRIA
RE13
TR o521
coad tion
100
GG ]

Ls20

Loop filter components
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UHF Synthesizer Layout

L UHF PLL IC LMX2310
<1 | i .
% 7 E DC betwneen1and3V
-_
| Al 8 || 8
l % % 5 ot ] I
3|2l §| ool G509
oo | 2| [2]| ] coe S ess0] - RX LO input
w 1 CELL CH 384: 1009.62MHz @ -2.5dBm
| > PCS CH 600: 2088.1MHz @ -12dBm
= [&
6502 %
=55 Dual Band UHF VCO
g mG
= TX LO buffer
=) <o) e |
RF probe point, TX LO output levels:
——— ————__ CELL CH 384 1009.62MHz @ -0.5dBm
PCS CH 600: 2088.1MHz @ -20dBm
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UHF Frequency is Incorrect
Possible causes:

e Power supplies to PLL IC (N507) is missing or low.

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

® Programming is incorrect.

e Component failure (VCO or PLL IC).
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Rx VHF (N701 LO) Schematic

® Operates at a fixed frequency of 256.2MHz. It is the second LO for down-
conversion to | and Q for baseband processing. Refer to the frequency plan.

® Monitor probing point at C702 for N701 LO. A locked and stable 256.2MHz with
amplitude ~= -2.5dBm should be observed on the spectrum analyzer.

® Monitor control voltage at C715. The control voltage at locked state should be
between 1.2 and 1.7VDV for the proper operation of N701 LO.

Loop filter components

CLK19M2_B D /
. :ﬁvm
VRS BATMAND
E3

LockW e

| S
C715 1kO CT714 CT01

VEC_CH TEST_oUT | #EE2
GND_CH D2
k8 CLK19M2
702 F1 PD_LO2 RFBusCIk | o K7
| E1 RESO_LO2
I Al WO RX_VHFBUF p RFBusEn1x | H5
no VRS Bl ap RX_VHFBUF n veo etd |10
‘[ LPE_sw | K10
A2 VCC_LO
VRY A3 GND_LO VCCB c3
T GNDs |—D1
c2 VCC_PLLZ VCC_DIGI K9
c1 VS5 PLLZ vss DG |_Ke
BATMOZ Reset #‘IJS
- RFBusData _4£
R esonator curr|_ts
outz| HE
outz | G5
ST Fi0
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Rx VHF Layout

RF probing point:
256.2MHz @ -2.5 dBm

N701 IC with
integrated PLL

Lock voltage probing point

DC voltage between 1 and 2 V

| 1

/
[R702 [ €715 |
[Cc716 [R704 ] “'?ﬂ” _
— —
oo | (2|81 | = |5 8
26718 ===
© 5=
P —
— 722 2 =] 8
) ] [ —
= 5 _
CDMATF
2 —  filter
|

| Ceror Tema ][ 7g0 |[ET2LCT70]

| [ R701 [ R706 |
o] 7]

L761

Incorrect Rx VHF Frequency
Possible causes:

e Power supplies to PLL portion of N701 IC missing or low (VR7)

Loop filter or resonator components missing or incorrectly installed

® 19.2MHz reference clock missing or low (C512)

® Programming is incorrect

e Component failure (PLL IC)
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Tx VHF Schematic

® There are two fixed LOs — 346.2MHz for Cell band and 416.2MHz for PCS band.
This is the first LO for up-conversion. Refer to frequency plan.

® Monitor probing point at C638 with a high-impedance RF probe for N601 LO. A
sufficiently strong and stable signal should be observed on the spectrum

analyzer.

® Monitor control voltage at C632. At this control voltage, the N601 LO is locked (it
should be between 1.2 and 1.8VDC).

\TBEAF_CH_EN
nx  PD_PCS
K FIL_SELI
FIL_SEL2
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TANK1
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PLL_TESTP
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Tx VHF Layout

RF probing point:

CELL: 346.2MHZ @ -6.5dBm
PCS: 416.2 MHz @ -6.5dBm

[c6%2 ] eem

Lock voltage
Probing pc?int 164 N6O1 IC with inte-
d PLL
— [e0t] grate
DC votage between 1and 2] :I%Ill:lll_g_ll-: ;
=5
NEQO2
~ [ 1667 CABO1

N601 IC with
integrated PLL

Incorrect Tx VHF Frequency
Possible causes:

e Power supplies to PLL portion of N601 IC missing or low (VR3)

® Loop filter or resonator components missing or incorrectly installed

® 19.2MHz reference clock missing or low (G513)

® Programming is incorrect

e Component failure (PLL IC)
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Tx Troubleshooting

RX
|I - 5 RI-'|Itnara1:.9=
. R L0 ezonator
PCg Buiteh UHF LD 2=3 363 [
Duplexer | |
%plit Band [
Saw Filter
FCSFA PCS Driver - 510
WHIP , R
N Hi BAND
W e —1_‘;< WHF $7NTH
_ B:Iun_ll
1
Lo BAND ||
Dipleser lzolator o L WHF PLL
UP COM
T4 RFAGC [
I _@ K Detector (UFF T CELL
LR
RF Co nn Iz alatar
—L CELL = 2
AN SAW /_E “/* S< _—
Interral Filter Eal un g
AHT. I IF AGL r.-:{:?n F%E: 2 [UEM
C ell Driver il lter
Cell P&
F_OET
A K F_REF _
Current Mirror N601 TX U[]CDHUE rter
Cell -
Duplexer -
! 1
RX PA_AGC  PWROUT TH_IF_AGC
[UFF1 __ [UEMI [ UFF |

Figure 4: Tx system block diagram
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® Setup mobile terminal in Local mode with appropriate band, channel, RHO, on
and PDM settings.

® Agilent call box 8960 is recommended to measure Tx power at RF connector.

e The numbers in the following diagram indicate the general RF signal flow and
probing locations.
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Tx Schematic 1

PCS split-hand SAW Filter PCS Band

e

@cs j@ﬁ;%virl o ¢@ :IPCS:switc__'Pl

— = . S

1

._.. { ] E _

—

i
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i
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==
SCeII Driver Cell SA Filter

>

Cell Band

A
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| TR

vpmn  WRY

1 G
o 1 ﬁ 1
= i i

T

TX Up- converter

X

Issue 2 09/2005

©2005 Nokia Corporation

Confidential Page 43



RM-11 NOKIA

Troubleshooting - RF CC Technical Documentation

Tx Schematic 2

- | PCS Duplexer
@ -l- S @ PCS Isolator P
o—i 3 . = N
" T B |_i_ _i
T 'J'PCS PA oes ﬂ::—[ l—ﬁ1
T ] S RE
T ? F Diplexer Connector
[~
@ Cell PA i @ CELLULAR
It =] = i e
[ =2 |} P _
d @ Cell Isolator .
T Cell Duplexer ”
J—r_"g—D .
Power T
Detector o
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Tx Troubleshooting Using Phoenix
1. Use the Phone Control dialog box to turn on the mobile terminal.

2. Click the Phone State tab.

3. Click Local in the State Selectors list, and click Execute. This change the state

to Local Mode.

MediaMode | MDI Status
Diagnostics

14 Phone Control Hi=
05 Status | SelTest | DSP/MCUWVesion | —Phane State—
| Featues Generallrfo | Initislize Phone State
Results TEST

State Selections

POWER_CFF
MORMAL
CHARGING
ALARM

TEST

LOCAL
WARRANTY
RELIABILITY
SELFEST_FAIL
SwiiL
RF_IMACTIVE
ID_WRITE
DISCHARGING
Sw_RESET

State changed: LOCAL ;I

]

: :
_Beset |

Rezet

— Commands ——

SEant
Stop
Seletisl|
[E(eansll

ELLLLH

Help

Issue 2 09/2005

Use the RF Main Mo
e Band
e Channel

e Rx/Tx mode

de dialog box to set:

T4 AF Main Mode M=l E3

— Band — Mode

[Pesicoma) =] || [RwTs =]
— Channel — Commands

[e00 =] 0-1130 Get | Hep |

IHF b ain Mode =&t succezsfully

1% AF Main Mode | [O] x|

— Band — Mode

|Ru/Tx =l
— Channel — Commands
[384 ={ 0-1150 set |  Help |

IFIF Main Mode set successfully .

PCS Band

Cell Band

Note: Be sure the “Main Mode set successfully” message appears.

©2005 Nokia Corporation
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6. Select Rho ON, and click Execute.

14 CDMA Control

— Functions — Parameters
(oo
¥ Fho ON

[ DSP FF cortro

-]

—Band
& Cell CPCS
84 | Ehannel

— Radio Configuration
& Mode 1 15-95 Vaice
" Mode 2: C2K Voice
" Mode 3 C2K Voice + Dal
¢ Mode 4 C2K Voice + Ral
¢ Mode 5 SCHT + FCH

[¥ Set default PDM values

IF!hu:n command successiul

Note: Be sure the “RHO command successful” message appears.

e (Cell band Tx Pout = +11dBm
e PCS band Tx Pout = +12dBm

7. Measure the Tx Pout at the RF connector using the 8960 Call Box.

If you do not see these powers, probe the Tx path to find out where the signal stops.

After Local Mode/Main Mode/and CDMA Control are activated, adjust the PDM
values on the RF PDM dialog box.

1% RF PDM M=l E3
| TeIFAGC | TwRFAGC | PAGan | RsIFAGC | AFC Set
511 - 51M|N 511 - 511 - 1023 - Hep |
: : =
o- o- 0- 0- 0-__1
== - )
512 - 512 - 512 - 512 - 1024 -
MAX CNEX M
[100 =] [512 = [220 =] = o=
[T F AGE, DSP_I0_WRITE_REQ(1, 1, 0x83FB, 0+03FF, DsFFAC). .SUCCEEDED.

Note: If you do not measure the correct Tx power at the RF connector, use
the RF probe to determine where the failure occurs.

Local Mode (either PCS channel 600 or Cell chan 384):

* PA Gain PDM = +220
e RFAGCPDM = -512
e |FAGC PDM = -105 (PCS), -135 (Cell)

©2005 Nokia Corporation
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With PDMs set to the above values:

e Tx Pout = 23dBm (PCS)
Current = 720mA (PCS)

e Tx Pout = 25dBm (Cell)
Current = 880mA (Cell)
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PCS Band Tx Probe Points

R @ L | ©
=[] NG03 = PCS Iz)uplexer
IN=I1=EI= 1 & B0+
Eigl= = 9] [cei
=113 |3 2 1ol — o) 2 o
B
t629 || 663 o
) O o O ° | m ele
2| [ 1 o | || 605 & |[B[r Fos lsolatol
FAE a||=||sl|% _c_nlcﬁz’a — (648 I b0 -l_ﬂlll 7801
§|§|§3|§|333|0524§§|5%1|@E
= et w | &1 0 &
=|E] = = o
=2 RO : e
: =e| I g 5 PCS PA
PN = ®
O sl O

Page 48

Use PDM settings from previous section. Following are the approximate power levels you
should expect for PCS BAND (Channel 600):

1.

C 660 Output of N601, input to N602
Probed power =-2dBm (If not, then replace N601)

C 627 Output of split-band filter (Z601)
(Gain =10.5dB - (filter loss 2.3dB) = 8.2dB)
Probed power = 7dBm (If not, then replace N601)

C802 Output of the Tx Switch (Loss = 1dB)
Probed power = +6dBm (If not, then replace switch)

C803 Output of PCS PA (use 10dB pad on probe or just sniff part)
Probed power = +18dBm (If not, then replace PCS PA)

C809 IREF into PCS PA should be = 2.7V (If not, trace back to N601 and then
to BB)
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Cell and AMPS Band Tx Probe Poirlts

Puer et

o
| ng o ® 2| mu ||
- |8 -OZL; 3 E i
Nl B |=| |= L 1 M
=< = 9] [Gn e
E 2|d 8 G (O] 4
2 ] < ° @il
[c829 ][ c634 | ]| 1o OO E .
é LE11 W‘ 2| w605 tam | [LB02] 2801 i
= | el Isnlatnr — Tl o
T oy B
2 [S][=)[S |c524|3|§|t5&1| I% § (]
ol o — Cell PA
&[5 B pa 2 0O B
i b = © B -
N602 = =

€311 | C813

@) O

o1
o

r L667 | C66D |
\

Use PDM settings from previous section. Following are the approximate power levels you
should expect for Cell band (Channel 384):

1. C677 Output of N601, Input to the N603 driver
Probed power = -3dBm (If not, then replace N601)

2. Pin 6 of N603 driver is the output (Gain = 14dB)
Probed power = +11dBm (If not, then replace N603)

3. (801 Output of the Tx Saw filter (Loss = 1dB)
Probed power = +10dBm (If not, then replace filter)

4. R801 Output of Cell PA (use 10dB pad on probe or just sniff part)
Probed power = +21dBm (If not, then replace Cell PA)

5. C811 IREF into Cell PA should be = 2.7V (If not, then trace back to N601 and then
to BB)
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Tx AMPS Troubleshooting Using Phoenix
1. In Local Mode/Main Mode select AMPS Band.

2. Use PDM controls to adjust the PA, RF AND IF AGC
1% AMPS Control M=l E3

sar | 8T | WEBDataCreate | B DataSend - Cammands ——
TuContol | AudioTs | AudioRw | TwRFl | FRxFFl = :

I 284 Set Channel To adjust AGC PDM values, see ﬂl

the T BF1 tab for AGC contral.

Help |
I 1 Power Level [0- 7]

™ Transmiteer ON

IT:-: contral command sent OF

Local Mode:

e PAGain PDM = 229

e RFAGCPDM =-416

e |FAGCPDM = -137

With PDMs set to the above values:

e Tx Pout= +26dBm
e Current = 998mA

Note: If you do not measure the correct Tx power at the RF connector, repeat
Cell band Local Mode troubleshooting to find where the failure occurs.
AMPS and Cell band share the same Tx path.
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Rx Troubleshooting

FCS RF FILTER [

FCS DUFLEX FILTER

|
| FILTER

_»_Lﬂ_

DIFLEX FILTER
CELL DUPLEX FILTER E —| Lo _tea_

|:E|_|_ RF F||_TER JHI'—IIIl Rx IC N?su FILTER _________________________________ ]
N701 RX Down-converter

— 1

o

| GO il
e S IF

Figure 5: Rx system block diagram
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Receiver Schematic

® An external signal source is injected to the RF input. The signal is then traced
throughout the receiver chains.

® Agilent call box 8960 is recommended. Press the “Call Setup” soft button, "Active
Cell," then select “"CW."

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

The numbers below indicate the general RF signal flow and probing locations.

{ > '..Q'.
g
:E«I |||||
e __L '
® :
o
Fa et
-_]- =
- — | =
g
=T
wT
e o o
: O
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Turning on Rx Path Using Phoenix
Turn on Receiver Only in CDMA Mode.

1.

2. Set to Rx mode, the set the band and channel:

e PCS channel = 600, Rx = 1960MHz
® (Cell channel = 384, Rx = 881.52MHz
e  AMPS channel = 384, Rx = 881.52MHz

Issue 2 09/2005

% Phone Control 10| =|
MediaMode | MDIStatus | 05 Statwus | SeliTest | DSP/MCUVesion | —Phone State—
Diagnostics I Features General Info I Iritialize Phone State LOCAL |
State Selections Results TEST |
POWER_OFF State changed: LOCAL -
NORMAL B _ fBeset |
CHARGIMG
?E%BI'M — Commands ——
LOCAL _E:-tecute
WORRAMTY _
RELIABILITY Start |
SELFEST_FaIL
SwDIL Stop |
RF_INACTIVE
ID_WRITE Select Al |
DISCHARGIMG
Sw' RESET Cleanall |
=l Help |
£ RF Main Mode 10l =l
—Band —Mode
[Fesicoma) =] || IRs =] FCS
CHEON
— Channel — Commands 1960MHz
Wﬁ |:| ) 1190 .......... S Et ......... | He“: |
IHF tain Mode get succezsfully ..
% RF Main Mode 10l =l
—Band — Mode
[conoma) =] || [Rx = CELL
CH324
[ Channel [ Commands= 281 52MHz
[384 = 0-1190 gef Help |
IHF tain Mode set succezsiully .
£ RF Main Mode i
—Band —Mode
[ceremps) =] || |Rs [~
AMPS
— Channel — Commands CH384
[:84 =] 0-1190 set | Hep | 881.52MHz
IFlF Main Mode zet successfully .
©2005 Nokia Corporation  Confidential

Page 53



RM-11

Troubleshooting - RF

NOKIA

CC Technical Documentation

Switching Rx Gain States Using Phoenix

Page 54

Two gain states (Hi and Lo) are available in the receiver for CDMA and AMPS modes:

Hi Gain State

Lo Gain State

14 RF Gen 1/0

=101x]

PIMNS

[T IPSEL[50] [ WNOMW-BOOST
¥ LMAGAIM (S W TXGATE

¥ MIXGalM [52 [ T GATE PCS
™ IFSEL

[T TxGATE CELL Help

Set Al
Al

Il:unent zettings updated

% RF Gen 1/0

FINS

[T IPSEL[SO] [T WON-BOOST
[T LNAGAIN[S ¥ TxGATE

v MiX GAIN [S2 [ T GATE PCS
[ IFSEL [ T= GATE CELL

ICurrent zettings updated
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Rx IF Troubleshooting Layout

AMPS IF (to N701) 128.1MHz
Cell -21.8dBm (GH) -39.8dBm (LG)

[
x1i[x] ¥
) —)

oo ||oz
||| S

—
]
o3
]

=]
2B O
~ =

g 7y

)

B e AMPS IF
= == Crystal Filter

(-]

CDMA IF
SAW Filter

7153

@

| o | Y
I & |[T7E LRuoa] et
-
HIEED Sl
' 2
7
- =
2
CT07 [T ][ (g | (S22 <70
- 70 LT6!
]

[c784 |
%

s

®,/

CDMA IF (to N701) 128.1MHz
Cell -20.7dBm (HG) -38.5dBm (LG)
PCS -20.0dBm (HG) -20.0dBm (LG)

N\

AMPS IF (to MCF)
128.1MHz
CELL CH384

i@ +2.0d8m (HG)

CELL CH354

\ i@ -15 GdBm (LG

N\

COMA IF {to San)
128.1MHz
CELL CH384
@ +8.2dBrm (HGE)
CELL CH384
@-7.7dBrm (L3
PGS CHEOD
@ +8.5dBm (HE)
PCS CHEOD
@-10.0dBm (LG)
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Rx RF Troubleshooting Layout

IF MIX OUT (to N750)

128.1 MHz @ -3.8dBm (HG)
128.1MHz @ -16.5dBm 9LG)

®

] Cen RFSAW Filter || @
| o Cell CH384 (o RF G4
2751 881.52MHz @-15.2dBrm (HG)
759 TC765 / 881.52MHz @ 32.3dBm (LG)
IF MIX OUT (from N750) al[5] 47
128.1 MHz @ -11.6dBm (HG) @ o ‘ - \ = |65 |
128.1MHz @ -25.0dBm 9LG) H Pl N o @
- | —S|= =lls Cell TH3E4 (from Duplexear)
R — ] | L / 8581.52MHz @ -30.5dBm
o4
L750
N750
| L7351 | |
- ‘ FC3S CHEOOD from Duplexer
L3 | | 787 1960MHzZ @ -36.0dBm
R LO from YO O) (740 E 2|2 E
1008 52MHz @-2.508m 60 o= | 3] =] | S| L7735 @
| 2| [l | 1960MHz @ -20.0dBm (HG)
= 1960MHz @ -34.1dBm (LG
L RERREE
=| |5 &[S S I
PCSRF V Filter |l
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Receiver DC Troubleshooting Layout

O IE m
1751 - m-- Lr81
- L764
t75 | 0766 mml EIE 0
B> - - o €786 [
o= S|SBl F S 0783 ]S
[ e el = = = 1
[C767]
L750
N750 =1 Il | - 7753 I
—1l o | |cm?|cm4| L760 ||cm[c 70| %
5 Tl - R?” |—| 761 | |
L755 5)LLT6!

Il[ )
2|13 |23
E||S| =S

@ LO Vdd = 2.779VDC LOA Vdd supply lines for cell and PCS
@ RFA Vdd = 2.779VDC RFA Vdd supply line for cell band
® C_LNA Vdd = 2.779VDC External Vdd supply line for Cell LNA

@ P_LNA Vdd = 2.779VDC External Vdd supply line for PCS LNA
® IFA Vdd = 2.779VDC IFA Vdd supply line for COMA and AMPS IFs

Al
EIE
ImsoA

[L702 |

R768
[ £756 |
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Receiver DC Troubleshooting Layout

&)

I

(xl
e
o
w

| L757 | €758
L7582 | C157
| €755 |

g

-L?50
N750 -
L751 | 1
o)
L755 Cig7

773

[R750 ]
c788
R769

[c763]

&
WE

764 | ©

1

93
[= 7]
w

©)

ol o] ||| S Lot |
=1 = el
==l =]l
e e e e || | >
1 1 1

Measure Logic Levels for Rx Front End (N750)

5

Logic Inputs Voltages (V)
Modes
BAND (1) | GAIN_CTL (2) | IF_SEL (3)

CELL CDMA HI-GAIN 0.1V 2.75V oV
CELL CDMA LOW-GAIN 0.1V oV oV
PCS CDMA HI-GAIN 2.68V 2.75V oV
PCS CDMA LOW-GAIN | 2.68 V oV oV
AMPS HI-GAIN 0.1V 2.76 V 2.76 V
AMPS LOW-GAIN 0.1V oV 2.76 V

Note: If logic levels are significantly off (+/- 0.2V ), replace N750 and remeasure. If
voltages are still out-of-spec, see the Baseband Description and Troubleshooting
chapter of this manual.
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N750 Rx Troubleshooting

ollal EE &
SHE (3l B
| =
— ] ]
HEEE TN
-_'.Nll\q_ ZSIM ‘
= 4&{ 1[50
£ 5| st
el
1755]  [C787
C740 ] E"“EEI
= e || es) || S5 L773

Things to Keep in Mind:
® There is a separate LNA for 800MHz (Cell and AMPS) and 1900MHz (PCS).

® Inside N750 is the RFA again. There is a separate RFA for 800MHz (Cell and
AMPS) and 1900MHz (PCS).

e After 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 at 128.1MHz (L753), check if IF_Sel is working. If it is, then replace
N750 (bad RFA).

e |f Cell and AMPS are working fine, but PCS is not, look at the band select line and
the PCS LNA before replacing N750.
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Rx DC Troubleshooting N750

Eventually, you will run into an N750 failure that has the symptoms of high current in
Local Mode with just the Rx turned on. There can be two common explanations for this:
(1) No presence of an LO signal, and (2) input impedance drop shorting out one of the DC
supply pins to the chip. IMPORTANT: YOU MUST CHECK FOR BOTH CONDITIONS BEFORE
REPLACING THE CHIP. If you have no LO signal, refer to the section of this chapter on
troubleshooting the UHF LO. If you have a significant supply voltage drop on one of the
supply pins, then change N750.

Condition (Local Mode, Set

Rx only in RF Main Mode) Supply Current (from Power Supply)

Good mobile terminal 104mA
No UHF LO Signal present 254mA
Pin 13 shorted 255mA
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Control Signals at RF-BB Interface

L

s PAADOST

—x SYNTHALGE

> RE.IFAGC

-or TEEFAR

con TELFAGE

w3 PAGAIN

s TEOATE

s UHIPBET

Four contral interface signals from UPP

e
RM_IF_AGC /
/

T _RF_AGC

Ts_IF_AGC

P& _Gain

Note: These components are located at the back panel. Check from SMD or missing
components.
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Back Panel Control Signals RF-BB Interface

—
Ry_IF_AGC §|| cu || e || cus 7] © !
@ G435 — ~ [R20¢] =]

O =]
z
=
)
T}{_CR4F2_?AG c S
@ b =
=
g 2
[c450] =
D
Ri34 S -
r~ =
PA_AGT 27 || o 2
@425 L f
- I
(=] [3ISi8| [s] Cod 3 | 02 R316 ]
Il 2Iels V2 /e | € 'Rm 7 [R50
—||=| |||
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GPS Introduction

The mobile terminal supports 800 AMPS and 800/1900+GPS with IS 2000 capability. The
engine supports CDMA and GPS functionality for Enhanced 911 (E911) services. GPS
circuitry utilizes RF signals from satellites stationed in geosynchronous orbit to
determine latitude and longitude of the handset. The GPS circuitry and the cellular
engine (CE) circuitry are completely separate. The GPS circuitry is located almost
exclusively on the secondary side of the PWB, underneath the display module.
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GPS Block Diagram

IF = 4.092MHz
\\ Filter Filter Rx Data
4 Out
Al == Ao =< —>
% SRS —{:Z@i%:lk% »@ GPS
AGC Baseband
LNA T Amp
[ . »
pr— Synth v
- 0 ynthesiser et Ik
16.368MHz TRF5101
A
GPS RF
A
Cellular Baseband
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GPS RF Schematic

GPS RF Chip (N0O1)

\

Filter 1 (Z001)

RF Input

m g
\ .

;
[ - Il
EI::‘: T

o - —1— -

Lo +
*

||||||||

Circuits located on Bottom Layer Circuits located on Top Layer
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GPS Testing
1. Set Local Mode.

% Phone Control M=l E3
Mediabode | MDIStaws | 05 Status | SeliTest | DSP/MCUVesion | —Phone Stae—
Diagnostics I Features | General Infa | Initialize Phane State P G
State Selections Resulks TEST I
POWER_OFF State changed: LOCAL -
NORMAL - _Beset |
CHARGING
?E??M r~ Commands ——
LOCAL -_E recLte
WARRANTY =
RELIABILITY Siart I
SELFEST_FAIL
SwDL Stop I
RF_INACTIVE
g%m;%wa |
Sw_RESET Gz
I _ el |

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

RF OUT G

3. Open the BB/Hwd menu and select GPS Control.

% GPS Control M= I

— Function

[5PS uick Test = ( ) Hep |
— Option: ‘\

— TestMode—— - TestSetup W

I Galvanic Signal level at GPS antenna connectar: -110dBm & 1575.520152 MHz \
Usze fixed attenuatar [ie. 20dB] i
Radiated | 4. Execute the GPS Quick Test
— Test Step:

Wersion : not performed
Selftest : not performed
Ozcillatar : not performed
Cw Test: not preformed
not preformed

— Test Summary /
\\\/

IF!eady...

\
5. Analyze Results: See next figures.

4. Self-Test Failure: Repeat Steps 1-3 for first failure. If the test still fails, continue.
5. Inspect all GPS circuit elements around D0O51.

If pass visual inspection, then replace DO51.
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6. Oscillator Failure: Inspect all GPS circuit elements around D0O51.

If pass visual inspection, then replace BO02.

mlEE L eteeed] |@|- O

[ || e | |-n_,—,|@ .
o E1ER = w
5" o
i— Y N EEE-EEIB

- [EEDE@[E[E
e ] av]

@.;m.

|-- EH

[ 11 3]
| DQIJ;JE
L —
z

7. CW Test Failure: Check that signal generator is on and sourcing a signal to the
GPS RF input port (X001).

a. Inspect all GPS RF circuit elements.
b. Inspect all GPS circuit elements around DO51.

If all visual inspection looks good, then replace GPS RF IC (N0O1).
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GPS RF Probing Setup

1. Turn on the GPS Receiver

1% GPS Control H=l E3

r— Function

I Simple Rx Actions j CEwecute Help I

— Dptions
 0ff [Sleep)
€ |dle fwiakeup)
@ 0On
" Receiver Self Test (test mode 1)

™ GPS Oscillator Test (test mode 5)

I Simple Bx action "on® 0K

2. Inject -25dBm tone @ 1575.52MHz at GPS Connector (X001) with signal
generator or Call Box.

RF OUT O

3. Continue to the GPS RF Probing Diagram diagram which follows, and measure
probe points with either a FET probe and a spectrum analyzer set at center
frequency 1575.25MHz, Span = 500kHz, or a voltmeter as specified.
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@ Frobe on 0249

RO57
&[] | RO5+ |
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=
— €054
D051 ROT3
o
S €057
2
s
= e || B
E g % C026 "E
2 o 5
HOO1 SIE
= =2 - co12
5 S|
= Y =
S RO02

Z

() FProbeaonCO15

@ ProbeonCo14

@ Probe on one of the two exposed
pads that lead into the 2001

Probe Point | Description Value Instrument

1 LNA output 1575.256MHz @ -19.5dBm spectrum analyzer

2 2nd BPF output 1575.25MHz @ -21dBm spectrum analyzer

3 TXCO supply Vgg gps | 2.78V (DC) voltmeter

4 TXCO output 16.368MHz @ +6dBm spectrum analyzer
frequency
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