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B V2288 — Circuit Description

V2288 Level 3 Product Guide

RF: Receaive

1)

2)

3)

4)

5)

6)

7)

8)
9)

The RF Signal from the base station is received through the Antenna A100 and is fed
to J300, which is a purely mechanical switch which is operated when an cable is
plugged into the Aux RF socket of the phone. This connects RF to the Aux RF port or
the antenna.

The RX signal is then fed directly into U100 RF Switch, the switch acts as an
isolation between TX and RX, thisis controlled viathe signals VA and VB which are
previoudy created by TX EN and RX EN respectively through Q110.

Provided VB is high, then the received signal will be passed to the band pass filter

FL 470, where the selected frequency band (GSM 1800 or GSM900) will be filtered
through, *Note. The front-end filter has a bandwidth that is capable of working with
the American GSM standard 1900Mhz. This gives the option of creating a PCS unit
without the need to change many components.

The appropriate signal is then fed onto FL472 (For GSM 1800) or FL480 (For 900)
where any existing harmonics or other unwanted frequencies are removed.

Our received RF frequency is now fed into the Front End I1C (U432). ThisIC is new
to the T2288 and has several main purposes; reduce discreet part count and therefore
cost as it replaces the mixer stage and aso the two other front end filters from
previous products and also the main RX VCO buffer. (Refer to Front End IC
Document for internal block diagram interpretation). The IC’'s power is maintained by
RF V2 (MAGIC), and is controlled with the aid of RVCO_250 (created by Sk OUT
(MAGIC) and GPO4 (MAGIC) through Q172), RX_EN (Whitecap) and DCS SEL
(MAGIC). The GSM 900 signal is fed in through Pin 13, back out through Pin 12 to
matching circuitry, then returnsto the IC on Pin 9, where the signal isinternally
mixed with the RX VCO signal to produce a balanced + and — 400 MHz IF Signal.
The main reason for using the balanced | F output is to provide cancelling of the 3
harmonic. Thisisthen fed out on Pins 3 and 4. The GSM 1800 route is of the same
description but uses the Pins 18-20-23-3 and 4.

The RX VCO U253 is now an integrated circuit and is controlled firstly from the
Whitecap using the M Q SPI bus to program the MAGIC and then MAGIC drives the
RX VCO IC using the CP_RX signal Pin B1. The power is supplied by RVCO_ 250
(SF_OUT + GPO4 through Q172).

The + and — IF, is now fed to the SAW FL490 filter (Surface Acoustic Wave), this
filter is the same as was used in previous 400MHz products, and is balanced to accept
the new + and — IF.

The signal is then passed to the MAGIC IC U200 PRE IN Pin A7

The signdl is then demodulated internally using an external Varactor diode RX Local
Oscillator set up CR249, which isdrivenby PLL CP Pin A9 of MAGIC U200.

10) Where in earlier products, we used to have RX | and RXQ, these signals are now

only used in digital form within the MAGIC and cannot be measured. The
demodulated signal is now converted internally to digital form to be passed along an
RX SPI busto the Whitecap.

Motorola Internal Use 2
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11) The RX SPI signa is made up of BDR (Base band Data Receive), BFSR (Base band
Frame Synch Receive) and BCLKR (Base band Clock Receive, fed from MAGIC
Pins G8, G9 and F7 respectively.

12) The Whitecap U800 receives these signals on Pins A3, D4 and B4, within the
Whitecap the signal is digitally processed. Baud rate reduced, Error correction bits
removed, etc...

13) The digital signal is now being fed down the DI_AUD_SPI busto the GCAP I
U900, internaly, the digital signal is converted to analogue and distributed to the
correct outputs

14) For Earpiece, from GCAP |1 PinsH6 and H7 to speaker pads J502 and J503

15) The Alert is generated within the Whitecap, given the appropriate data from the
incoming signal, SMS, call etc... and isfed to the aert pads J510 and J511. This
signal is supported by thesignal ALRT_VCC, which is generated from B+ through
Q903.

16) For the headset only the SPK R- signal is used and feeds the Stereo Audio 1C U1500,
Pin 12, and isfed out on Pin 1, the exact operation of which can be found in the
Level 3 Block diagram IC description. The output is then fed out on HEADSET L to
the Headset Jack socket J504. *NB There is no stereo headset operation for voice
cals.

RF: Transmit

1) Thereare 2 Mic inputs, firstly from the Xcvr mic J900, where the analogue input is
fed to the GCAP 11 U900 Pin J2

2) Secondly the analogue voice can be fed from the Aux Mic attached to the headset and
will be routed from connection 1 of the headset jack J504, through to GCAP 11, Pin
H3.

3) Within the GCAP |1 the analogue audio will be converted to digital and clocked out
onto the DI_AUD SPI bus to the Whitecap U800.

4) It iswithin the Whitecap that all information about the transmission burst is
formulated i.e. The timing of the burst / The channel to transmit on / The error
correction protocol / In which frame the information will be carried to the base
station, etc, etc...

5) All thisinformation is then added to the digitised audio and is transferred to the
MAGIC U200 along a TX SPI bus. The busis made up of BCLK X (Base band Clock
Transmit) Pin B2 and BDX (Base band Data Transmit) Pin B6. The timing for this
datais already decided for the transmission burst, and therefore a frame synch is not
required.

6) The SPI comesinto the MAGIC at Pin G7 (BCLK X) and Pin J2 (BDX)

7) The operation of the MAGIC is very complex and with respect to the transmit path,
intergrates the functions of the Modem and its function of GMSK (Gaussian
Minimum Shift Keying) and also the functions of the TIC (Tranglational Integrated
Circuit).

Motorola Internal Use 3
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8) A very basic block view of how the transmit path works within the MAGIC is
demonstrated in: Fig 8.1

Internal MAGIC Operation Fig 8.1
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9) The datais transmitted from Whitecap to MAGIC on TX SPI bus BDX, within the
MAGIC each bit of datais clocked into aregister. The clocked bit and the 3
preceding bits on the register are then clocked into the look up ROM, which looks at
the digital word and from that information downloads the appropriate GSMK digital
representation. Channel information and AFC information from MAGIC SPI is then
added to this new digital word, this word is then representative of the TX IF
frequency of GIFSY N products. Asin the case of the TIC, the TX frequency
feedback and the RX VCO frequency are mixed to give adifference signd, thisis
digitally phase compared with the ‘modulation’ from the look up ROM. The
difference creates a DC error voltage TX_CP that forms part of the TX Phase locked
loop.

10) The error correction voltage TX_CP isthen fed from Pin B1 of MAGIC to Pin 6 of
the TX VCO IC U301, adjoining thislineis the loop filter (See Loop Filter
document).

11) The Loop filter comprises mainly of U310/ Q310/ Q311 and it’s main function is to
‘smooth’ out any overshoots when the channel is changed, see Fig 11.1. If this
overshoot were fed to the TX VCO the resulting burst would not meet the world
standards for GSM with respect to bandwidth, see Fig 11.2.

/\dershoot
Channel 56 \/,_é'* F|g 112
Channel 24 oo M.
Fig11.1
Acceptable Unacceptable
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12) The Loop filter basically acts then as a huge capacitor and resistor to give along CR
time for smoothing. It uses a small capacitor and the very high input impedance
buffer Op-Amp. During the TX_EN (Whitecap) period when the transmitter is
preparing to operate the capacitor charges, then on receipt of DM _CS (Whitecap)
when the Transmitter actually fires; the capacitor discharges through the Op-Amp
giving a smooth tuning voltage, carrying modulation to the TX VCO. The support
voltage for the Loop filter isV1 SW (V1 from GCAP Il through Q913).

13) The TX VCO IC now creates our required output frequency with the support signals
DCS TX VCO (DCS SEL (U110) +TX VCO_EN (Q140) through Q130) and
GSM_TX VCO (GSM_SEL (U110) +TX VCO_EN (Q140) through Q130), to
enable either GSM or DCS frequency production and the |C Power is supported by
SF OUT (MAGIC).

14) The signal is then fed out through a buffer amplifier Q320, which is switched on and
off viaDM CS and supported by RF V2 (MAGIC)

15) To prevent the output frequency from the TX VCO before stabilisation has occurred,
being amplified and transmitted, there is an Isolation Diode CR320 placed. Thisis
biased ‘on’ by the exciter voltage from the PAC 1C U350 (Power Amplifier Control
IC); thisallows the TX output frequency through to the Exciter Amplifier Q330 and
at same time gives more or less drive to the exciter stage.

16) The signal is then fed to atwo stage, wide bandwidth PA made up from Q331 and
Q370, these are driven by the exciter voltage from the PAC I1C, and supported by B+
and REG_ B+ (Q332/ Q333 B+ regulated by TX_EN).

17) PA matching is provided using the signal TX GSM_*DCS (TXVCO_EN +
DCS SEL through Q160) to switch on or off the diodes CR380/ 370/ 390 / 350 and
340 to match the PA between GSM and DCS using the inductive strips on the PCB.

18) The amplified signal is then fed back to the RF switch U100, as discussed in Receive,
then passed to the Ant / Aux Switch J300 and transmitted through either the antenna
A100 or the Aux testing port.

RF: Power Control Operation

1) The PACIC U350 (Power Amplifier Control Integrated Circuit) controls the power
control of the transmitter. Below isalist of the main signals associated with the PAC
|C and their purposes.

2) The RF detector (RF_IN Pin 2) provides a DC level proportional to the peak RF
voltage out of the power amplifier, thisis taken via an inductive strip from the output
of the PA Q370.

3) DET_SW Pin 11. This pin controls the variable gain stage connected between the RF
detector and the integrator. The gain of the variable stage will be unity when
DET_SW islow and will be 3when DET_SW is high (floating).

4) TX_KEY Pin 10. Thissignal isused to ‘pre-charge’ the Exciter and P.A. and occurs
20nt before the start of the transmit pul se.

5) EXC Pin 7.This output drives the power control port of the exciter. An increase of
this voltage will cause the exciter to increase its output power.

Motorola Internal Use 5
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6)

7)

8)

SAT_DET Pin 12. If the feedback signal from the RF detector lags too far behind the
AOC signal then this output will go low, indicating that the loop in at or near
saturation. This signals the DSP to reduce the AOC_DRIVE signa until SAT_DET
rises. See Fig 6.1

AOC_DRIVE Pin 8. The voltage on this pin will determine the output power of the
transmitter. Under normal conditions the control loop will adjust the voltage on EXC
so that the power level presented to the RF detector results in equality of the voltage
present at INT and AOC. The input level will be between 0 and 2.5V.

ACT Pin 9. This pin will hold a high voltage when no RF is present. Once the RF
level increases enough to cause the detector to rise a few millivolts then this output
will go low. Inthe GSM radio aresistor is routed between this point and the AOC
input to cause the radio to ramp up the power until the detector goes active.

Fig 6.1 R

e W . _
DMCS TX_KEY SAT_DET SAT_DET TX_KEY DMCS

goes high goes high goes low goes high Goes low goes low
TX starts Linear ramp Ramp down

down begins Ceases

Logic: Power Up sequence

1)

2)

3)

4)

Three power sources available, battery, External Power via Charger (Battery must be
present to power up) apower source viathe test adapter, to alow power to be
applied to the unit whilst there is no battery present.

T2288 charger will only work with NiCd and NiMH, Lithium lon and Alkaline
batteries are not supported.

Battery Power Source: The unit will contain 3 X 1.2V Nickel Metal Hydride (NiMH)
cells each 700mAH, type AAAL (theses are different to AAA regular batteries) part
number SNN5518A. They are connected to the unit by battery contacts J605 and
produce B+ through Q691

Charger Power Source: When the charger is connected (I RQ4 goes low), V2 (GCAP)
will provide a supply onto the sense resistor within the charger, the resultant voltage
drop over theresistor is sensed by thesignal MAN_TEST_AD (approximately 2.4V),
CHGR_SW must be high. Thisis sent to the GCAP 1l Pin A1, this decides the
charging current that the charger is capable of delivering. The GCAP 1l then checks
the MOBPORTB line (PWR_ON from COVIC U960). If the batteries are present
and in usable range, PWR_ON ispulled to 6.7V and the unit will power on. The

Motorola Internal Use 6
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5)

6)

presence detection of the batteries is decided within the COVIC by comparing the
actual battery voltage with the B+ created by the charger (Q960—> CR960-> Q691). If
B+ is higher than the normal operating voltage of the batteries, PWR_ON will go
low, powering the phone off. Battery voltage is sensed by B+ Pin E10 GCAP Il when
battery not present, or BATTERY Pin F7 GCAP |1 when batteries are present thisis
then output to Whitecap as BATT_SENSE.

Test Adapter Source: B+ is sent directly from the external power source i.e. replaces
the battery power source entirely and therefore the unit has no requirement for the
batteries to be present.

The GCAP I is programmed to Boost mode (5.6V) by PGBO Pin G7 and PGM 1 Pin
G8 both being tied to Ground. Once B+ is applied to GCAP Il Pin K5, dl the
appropriate voltages to supply the circuit are provided. These are:

V1 —Programmed to 5.0V. V1isat 2.775V a immediate power on, but is ‘ boosted’
to 5.0V through the switch mode power supply L901 / C901 / CR902 and C913. See
Fig 6.1 for basic operation. V1 supplies the DSC bus drivers, negative voltage
regulatorsand MAGIC. V1 is created from GCAP Il Pin A6 and can be measured on
C906.

B+

X P J
A —>—O Output

Fig 6.1

The basic circuit operation for the Boost circuit is as follows the L X signal (GCAP 11
Pin B10) allows a path for B+ to charge the capacitor, when the switch is on, the
capacitor then discharges through the inductor (switch off), setting up an electric
field. The field then collapses setting up a back EMF to charge the capacitor, and so
on and so on. The back EMF created by the inductor is greater than B+ with the +ve
half of the cycle passing through the diode to charge a capacitor from where the
V_BOOST voltage istaken. The frequency of the switching signal L X decides the
duty cycle of the output wave and therefore the resultant voltage. V. BOOST isfed
back into the GCAP.

V2 — Programmed to 2.775V, available whenever the radio is on and supplies most of
the logic side of the board. V2 is supplied out of GCAP 11 Pin J2 and can be
measured on either C939 or C941.

V3 — Programmed to 2.003V to support the Whitecap, but does support the normal
2.75V logic output from the Whitecap, it originates from GCAP Il Pin B5 and can be
measured on C909 or C910.

VSIM 1 — Used to support either 3V or 5V SIM cards. Will dynamically be set to 3V
upon power up, but if the card cannot be read then the SIM card is powered down and
an attempt to read the card at 5V istried. VSIM1 can be measured on C905 and is
distributed from GCAP Il Pin C6 (For further information, see SIM Card Operation).

Motorola Internal Use 7
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7

8)

VREF —Programmed as V2 i.e. 2.775 and provides a reference voltage for the
MAGIC IC, distributed from GCAP Il Pin G9 and can be measured on C919.

-5V —Used to drive display and —10V — Used for RF GSM / DCS selection signals
through Q160. Both voltages produced by V1 through U903 and U904.

SR_VCC —Power Cut Circuit - Used to buffer the SRAM U702 voltage with a built
in soft reset within the unit’s software. The reason for thisisto protect the user from
any accidental loss of power up to 0.5 secondsi.e. If the unit is knocked, causing a
slight battery contact bounce, the SR_VCC will, to the user, keep the unit running
normally, whilst internally the unit resets itself. During thisloss of power the unit
takes it’s power from a 10nF capacitor C960 (Thisis areplacement for the RTC
battery and is charged by V2 and outputs to GCAP Il Pin D6)

V1 SW — See Deep Sleep Mode

Once the power source has been selected to power the phone on the PWR_SW must
be toggled low. This can be done by pressing the Power Key S500 to create
PWR_SW, which is supported by ON_2 (GCAP |1 Pin G5).

The unit will then follow on as in the sequence below:

0 50 100 150 200 250 300 350 400 450 500

RESET

EPROM CE

SRAM VB&LB

!I

SPI_CE GCAP || ”

|

R/W

SPI_CE MAGIC

CLK SELECT

VCLK

BFSR 1.7 after RESET, BCKLR at 1.6s

DSC_EN

DOWNLINK

Vi

UPLINK
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9)

On initial power up, al the backlights (DS500 — DSDS11) will be on they are
supported from the signal ALRT_VCC (B+ through Q903) and switched by
BKLT_EN (Whitecap Pin K 3) through Q907.

13 MHz clock. On Power Up there are 2 different reference clocks produced.
Initially, as soon as power is applied to the MAGIC IC the crystal, Y 200, supported
by the CRYSTAL_BASE (MAGIC Pin E1) will emit a26MHz signal to the
MAGIC IC, which will internally be divided by 2 to give our external 13MHz clock.
Thisisthen fed out of the MAGIC on Pin J6 (CLK _OUT) and distributed to
Whitecap Pin H10 (CLKIN), then from Whitecap to GCAP Il Pin F5 as
GCAP_CLK. At the same time the 13MHz Varactor Diode CR248 is producing an
output. This output is controlled in the following way: The 26MHz from Y 200 is
divided down to 200 kHz and fed to a phase comparator within the MAGIC. The
13MHz from CR248 is a'so divided down and fed in to the phase comparator, the
difference in phase produces an error voltage that is fed onto the cathode of the
Varactor CR248. Which regulates the output to a stable 13MHz clock. Once the
software is running and the logic side of the board has successfully powered up, the
CLK_SELECT signa from Whitecap Pin 1isfed to MAGIC Pin G6. Thisin turn
then switches the Multiplexer from the output of Y 200 to the CR248 output.

....................... > Pha% 2
: PLL Error Voltage ,
200kHz
- . P S e E V
............. > ‘» Phase 4‘ < CR248
26MHz “F Detector s F A
................. 65
Y 0 [
F 13Mikiz é
F S > M U|t| pl exer <
....... 2
v Vv MAGICIC
13MHz Output U913
to Whitecap

Logic: SIM Card Interface

1)

Once powered up, the SIM card is interrogated. The SIM interface is part of the
Whitecap U800 and it supports both * synchronous' (Prepay card) and asynchronous,
seria datatransmission. Although the T2288 is programmed only for asynchronous.
VSIM1 (SIM_VCC) isoriginaly programmed to 3V but if the card is 5V then the
SIM card will be powered down and VVSIM 1 will be reprogrammed to 5V. The signal
levels for in and out of the SIM are now required to be level shifted within GCAP |1
U900 to 3V.these signals are:

Motorola Internal Use 9



B V2288 — Circuit Description

Reset (Whitecap Pin E9 —RSTO0) into GCAP Il Pin K7-LS1 IN_ TG1A. This
signal isthen level shifted to the required voltage and fed out to SIM Contacts J803
Pin 4from Pin J7-LS1 OUT_TGI1A.

Clock: Thisisa 3.25MHz signal from Whitecap Pin EQ — CLK 0 Pin E7 to GCAP 1|
Pin G6 —LS2_IN. Thissignal isthen level shifted to the required voltage and fed out
to SIM Contacts J803 Pin 6 from Pin F6 — L S2_OUT.

SIM 1/O — Datatransmission to and from SIM card; for TX, from SIM card contact
SIM 1/0O Pin 5 through to GCAP 11 Pin J8 SIM 1/0. Through level shifter to desired
voltage and out through Pin K10 (LS3 TX_PA_B+) to Whitecap Pin F3 DATO_TX.
For RX datafrom Whitecap Pin B5 DATAO RX to GCAPII, PinH8 —LS3 RX
where the signal is level shifted to desired voltage and outputted on Pin J8 SIM |/O
to SIM contacts Pin 5SIM 1/0.

SIM_PD —Thissignal is provided by the signal BATT_SENSE, activated by GCAP
[1, BATTERY Pin F7. If there are no batteries present then the unit will not power
up. If batteries are present but the SIM card is either not inserted or faulty ‘ CHECK
CARD * will be displayed. The reason behind thisis to prevent the extra cost of a
mechanical SIM presence detect switch and to prevent the SIM card being removed
whilst connected to Aux Power.

Logic: Charger Circuit

1)

2)

3)
4)

5)

The charging circuit contains the new COVIC U960 (Charging and Over Voltage
Integrated Circuit). See COVIC Block Diagram. There are 2 charge modes either full
rate charge or Trickle current charge.

Trickle Rate is used to safely charge a dead battery up to its usable range or to top up
acharged battery.

Full Rate is used to charge a battery within its usable range.

For the circuit operation, as mentioned before the unit must first establish what type
of charger is connected. The charger plug is inserted into the Charger Jack J904. This
then resultsin IRQ4 (EXT B+ DET) being pulled low through Q961 (supported by
V2). Thisinterrupt is sent to Whitecap Pin M 3.

Once IRQ4 isreceived GCAP Il Pin Al then checksthe MAN_TEST_AD DC
voltage level from Charger Jack Pin 4. The type of accessory connected will give a
different voltage level, dependant on the value of the MANTEST resistor within.
Some typical value are:

lllegal Charger - MANTEST AD > 2.4V (unit does not beep, charge or enable
backlights)

CLA - MANTEST_AD < 2.4V but > 1.7V (Unit beeps, enables backlights and starts
to charge)

Easy Install Handsfree Car Kit - MANTEST_AD < 1.7V but > 0.8V (Unit beeps,
enables backlights and starts to charge)

AC Charger - MANTEST_AD < 0.8V (Unit beeps, enables backlights and starts to
charge)

NB* CHGR_SW MUST BE HIGH FOR MANTEST_AD TO BE READ.

Motorola Internal Use 10
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6) When high CHGR_SW will limit the CLA or EIHF current output to 400mA, when
low MANTEST _AD the current output is limited to 900mA. The AC charger output
acurrent of approximately 350mA.

7) When the batteries are discharged and we turn the phone on, for the first second, full
rate charge is delivered, (thisis dueto the LX signal for V_BOOST being unstable
and therefore creating a power surge). This enables the phone to consume most of the
current from the charger but at the same time trickle charge the batteries up to their
usable voltage level. Thisis achieved by setting ENABLE 'high': from Whitecap Pin
L7to COVIC Pin5and TRLK_SET 'low" (Whitecap Pin K4to COVIC Pin 2). The
result of thisisthat the signa DRV, COVIC Pin 1 opens or closes the ‘gate’ of Q960
(very similar to the CHARGC function of other GCAP Il products). The chargeis
then fed through CR960 and out to dual-FET Q691 to charge the battery.

8) Thecircuit function describing when the batteries are in the usable range and normal
full rate charging is enabled is as above, however the extra current now charges the
batteries and the support voltage for the phone is taken directly from the batteries.

9) For High Rate trickle charging, again the operation isas above but TRKL SET is set
‘high’ and ENABLE set ‘low’.

10) For Low rate Trickle charging TRKL_SET isset ‘low’ and ENABLE isset ‘low’

11) | Sense COVIC Pin 7 is used as a control for the charging DRV signd

12) The Over Voltage protection part of the circuit works in the following way:

13) The normal operating range of the batteries is between 3V through to 4.5V and an
over voltage condition would be classed at >5.1V. If atransient above this occurred
then this would be sensed by the current Sense resistor R960, and fed back into the
COVICon Pin7. Thiswould drive ENABLE ‘low’, enabling Trickle charge mode
and reducing the current to the batteries to approximately 40mA.

14) If the transient is >6.1V then all charging stops. The over voltage comparator within
the COVIC has hysterisis built in and the capacitors will begin to discharge until the
voltage level is<5.1V at thispoint | SENSE isreviewed again if still > 5.1V the unit
beginsto trickle charge.

15) Instrumental in both these operations being carried out successfully is a 10nF
capacitor C970 (Situated near V_BOOST circuitry). Asthe transient occurs this
capacitor charges up, and reduces the voltage rise to the COVIC circuit, therefore
giving the COVIC more time to operate.

Logic: Deep Sleep Mode

1) Deep deep mode is there to provide afacility to save battery life by intermittently
shutting off part of the PCB. Thisis achieved in the following way. The signal
STBY_DL isgenerated from Whitecap Pin F1, through a standby delay circuit
CR912 and U906 and onto Q834 and Q912. This has the effect respectively of:

2) Grounding VREF which makes MAGIC inoperable

3) Grounding V2 This switches off MAGIC, Front END IC and inhibits the Transmit
path through RF_V?2

4) The shutdown isonly for afraction of a second and during that time the GCAP Clock
supports the logic side of the unit. The GCAP clock is generated by Y 900, which

Motorola Internal Use 11
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generates a 32.768MHz clock. This clock is output from Whitecap Pin C7 and fed

directly to Whitecap Pin P4. The clock is aways monitored by Whitecap and should

it fail, the unit will no longer go into deep sleep mode.

Logic: Keypad Operation

1) The keypad works as a matrix supported V2. The signals inform the Whitecap upon a
key press by dropping the signal ‘low’. Below is the Key Matrix.

KBRO | KBR1 | KBR2 | KBR3 | KBR4 | KBCO | KBC1 | KBC2 | KBC3 | KBC4 | GND
KBRO X 8 7 X X # 0 6 5 X X
KBR1 8 1 9 SCEgLL 3 2 X X
KBR2 7 1 X X X * 4 MAIL CLEAR X X
BOX
KBR3 X X X X X X X X X VOL
DOWN
KBR4 X X X X X X X X X X FM
RADIO
KBCO # 9 * X X X X SHIFT SCROLL X X
DOWN
KBC1 0 SCE?)LL 4 X X X X X MENU X X
KBC2 6 3 '\le)l(- X X SHIFT X X OK X X
KBC3 5 2 CLEAR X X SCROLL | MENU OK X X X
DOWN
KBC4 X X X X X X X X X X VOL uP
GND X X X VOL FM X X X X VOL UP X
DOWN | RADIO

FM Radio: FM IC

1) The FM ICis new to any Motorola product and is incorporated into the V2288
Modulus Il (R). It is controlled by the FM data bus, consisting of :

RW_AM_FM: WhiteCap output Pin M 2. When low, WhiteCap signa

DATA_AM_FM (Whitecap Pin N1) is configured as an input to read data from the
FM 1C. When high, DATA_AM_FM is configured as an output. The Whitecap shall
then send appropriate data to the FM |C.
CLK_AM_FM: Whitecap output, Pin D2. This has two functions. 1%: To clock the

SPI bus data (100K Hz). 2" Tellsthe MO ST output of the FM IC U1001 Pin 26 to

indicate the mono/stereo or the tuned / un-tuned status.
DATA_AM_FM: WhiteCap data in/output.

Refer to FM 1C Block Diagram

Basic FM IC Operation:

Receiver function

Motorola Internal Use
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1) Theantennasignal FMin isrouted from the headset ground line through the antenna
matching circuit into the tuned front end on Pin 47 of the U1001. The front end and
the FM Oscillator are tuned by the TUNE signal from the internal PLL circuit of the
IC.

2) Theoutput signal from the tuned front-end and the FM Oscillator are routed into the
mixer stage. The output of the mixer isa 10.7 MHz IF signal; thisis due to the FM
Oscillator running 10.7 MHz above the antenna signal.

3) The 10,7 MHz IF signal than passes the first IF filter and the first amplifier stage.
Behind the amplifier the signal path is split in two-signa path.

The first supportsthe AM FM Indicator Stage that converts the IF signal to an
analogue voltage. This voltage is routed to Pin 22 of the U1001 as FM _RSSI. The
FM_RSSI leve is corresponding to the receiver field strength.

The second passes the signal to the 2™ IF filter and |F amplifier to feed into the
Demodulator stage.

4) The FM demodulator stage is using the 10.7 MHz crystal Y 1003 to demodulate the IF
signal. The output supports three different paralle filter stages.

The 1st isfiltering the frequency-band from 0 to 15kHz that contains the L+R
information.

The 2nd isfiltering the frequency-band from 23 to 53kHz that contains the HEL P
Signal.

The 3rd isfiltering the 19K Hz pilot tone and is working to detect the pilot to support
the 38 kHz PLL/VCO stage.

Motorola Internal Use 13



B V2288 — Circuit Description

See Fig 4.1 for ablock diagram of the transmitter stage to see how the 3 different bands
are created.
STEREO
MICROPHONE

oINS, FIG 4.1
e /1/
—1

— PhTim((:eand )
ase Correction
LR || Ler L+R

]

Modulator

"] @ Helpsingndl ég L
+

T 38kHz | &

F
o4
i
N

=1

5) The 38KHz PLL/VCO Stage needs to be phased because the amplified output is used
to demodulate the HEL P SIGNAL into the original L-R signal. The 2" output of the
amplifier ismultiplied by 4 to get a 152KHz signal on Pin 26 of the U1001.

This152 kHz /MO _ST signal output is used, while phasing, as a control signal for
the test set. The tolerance should be +/- 2KHz.
The MO_ST part of the signal worksin conjunction with the CLK_AM_FM signal

to indicate the mono/stereo or tuned/not tuned status to the WhiteCap IC. (See table
below)

CLK_AM _FM MO ST Result to WhiteCap PA5
LOW LOW stereo
LOW HIGH mono
HIGH LOW tuned
HIGH HIGH not tuned

6) TheL-R signal out of the mixer and the L+R signal from the 0-15KHz filter stage are
feeding into the Decoder Matrix. Result of sum and difference are the left FM L and

Motorola Internal Use 14



B V2288 — Circuit Description

right FM_R audio signal at Pins 15 and 16 respectively from the U1001. These are
then fed to the Stereo Audio IC U1500.

FM Radio: Stereo Audio IC U1500

The Stereo Audio IC (sometimes referred to as JAMS IC is basically a path selector for
audio and has 6 different modes of operation. For further information refer to the Stereo
Audio IC document.

The 6 modes of operation are:

1) Voiceto Earpiece Speaker — Aswith other GCAP Il products Speech audio will be
routed through the GCAP to SPKR + and —

2) Voiceto Mono Headset — GCAP |1 SPKR+ will be disabled and the speech will be
routed from SPKR —to VC_R_IN2todrive SPKR_R_OUT. Left Channel will be
muted.

3) Voiceto Stereo headset — As above

4) FM Radio to Earpiece Speaker — Signal routed from FM 1C to JAMS, from
VC_LOUT1 of JAMSthe signal will be sent to the Aux Mic I/P of the GCAP I,
within the GCAP the Codec is bypassed and both SPKR + and — are enabled. — NOT
USED

5) FM Radio to Mono headset — R Channel of FM 1C will berouted to VC _R_IN1,
which will drive SPKR_R_OUT; the left channel of JAMS will be muted.

6) FM Radio to Stereo Headset — As above but in this circumstance the left channel of
the FM 1C and the JAM S will be enabled driving both SPKR_R_OUT and SPKR
L _OUT respectively.

7) IRQ2 isused as a master-detect (Active Low) JAMS DIV _REF buffer and
Comparator enabled.

8) IRQ3 determines headset typei.e. Stereo or Mono

Logic: Display

1) Thedisplay isa96 X 64 pixel graphics display and is connected to the PCB viaa 16
Pin ZIF connector J902. The LCD is controlled by:

CS1 Chip Select which originates from DP_EN_L, Whitecap Pin A11 to J902 Pin 1.
RES which originates from RESET, Whitecap Pin P2 to J902 Pin 2.

R/W which originates from R_\W, \Whitecap Pin P2 to J902 Pin 2.

7 Data Lines from Whitecap DO — D7

The display is supported by -5V originating from U903 and can be measured on
C963 and V2

Also the data/ command signal AO from Whitecap Pin B12.

Motorola Internal Use 15
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Dual band Modulus 3 level 3 debug rev 1.0

@ MOTOROLA

Supply phone by meansNo 3

standard 3AAAL NiMH batteries For any page see

Modulus 3

goto" 1"

PAG 02

code SNN5542 and check following electrical
tests sequence diagram test sequence
L equivalent
Does phone Goto" no
power up NO g power up "
?
correctly 7 on pag. 03
|
YES
v
Does phone
draw alot of YES > ON
current ? FUTURE
NO
Does display .,
works NO diGs(;It;)y "nc())n
tly?
correctly veg. 11
|
YES
v
Does
backlight Goto" no
works NO > backlight "on
correctly? pag.11
YES
Does keypad Goto" no
works NO » keypad" on
correctly? pag.12
|
YES
v
Does phone
shows "phone -
failure see VES > ON FUTURE
supplier ?
\
NO

- MOTOROLA CONFIDENTIAL PROPRIETARY -

Page 1



<:::) MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

Modulus 3
Connect phone to HP 8922 (active test sequence
cell)
Does phone go into service Goto" norx
at -102dBm in GSM/DCS NO » GSM/DCS"
|
YES
v
Does phoneinitiate a call on NO > Goto™ notx
GSM/DCS mode? ' GSM / DCS”
: on pag.07
YES
Make a phone call from analyzer
v
IsTi dible 2 NO Goto" no
sringer tone udible * . > ert” on
T A2
YES Pad
A 4
Answer call
v
Isaudio tx working Goto" no
NO . 0
correctly? microphone
‘ on pag.14
YES
v
Isaudio RX on speaker Goto" no
. NO > di
working correctly? auaioon
: speaker " on
YvES pag.13
Insert headset on properly connector
* n
Areaudio TX & RX Goto" no
working correctly on NO > TX/RX audio
headset? on headset "
| on pag.14/15
YES
v
Does mt(i?icilharger work NO > ON
Y FUTURE
YES
v
Not fault
found

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present

in this procedur e has to be dlear and NOTE: check if any components mentioned is correctly

et o e i || PO, ettt darges sk | [ o
upP

Supply phone using No 3
standard 3AAAL NiMH
batteries code SNN5542 on YES
rear housing side and check if
phone power up correctly

NO
v

Connect on pcb atest
cable code "AH20101911
" set power supply
generator to 4 Vcc and
check if phone power up
correctly

Check battery contacts on J604 ,
YES » J605for dirty , check also C1712,
C1713, Q691 for faulty.
Else check rear housing for faulty

v
Make a short on W.D. line on R941 side ( near
C913) AND CHECK FOLLOWING

FOLTAGES: For V_BOOST issue check L901
-V_BOOST =56V on C913 €980, C970, C981, CR 902,
-V1=5V on C906 NO p  C913for other voltagesissues
-V2=2,8V on C939 check any line for short or different

(R905)-V3 =1,8V on C909 resistence ( compare with a good
-SR VCC=2,8V on R722

one).
-VRef =2,8V on C919
SEE TIMING SEQUENCE on Pag. 16, 17.
YES
i Check Y200, C220, L220 for
Does 26 MHz missing , dry joint or faulty , check
clock is alsofor " VRef " voltage presence
present on NO > = 2,8V on C213, if not ok check
L2207 line between C919 & C213.
I Finaly check on C215 for "RF_VZ2
YES " voltage = 2,8 VV presence and for
" RF_V1"voltage=2,8V on
Goto" 2" c217.

on pag. 03

- MOTOROLA CONFIDENTIAL PROPRIETARY - Page 3



@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

Does" MAGIC 13

NO
POWER
UP

Check for 13 MHz frequency
presence on CR248 , if not ok
check any components surround

MHz " clock is ) = -
present on TP 200 NO it for missing, dry joint or faulty,
presence on R234 ( it comes
from Q913).
If al is ok probably U200 faulty.
YES
Does" Check following voltages before]
GCAP_CLK replacing UB00:
13MHz " is NO 2,8V=VDSSon R813
present on TP 2,8V=VCC_MEMIF on R819
823 or C825? 2V=VDD on R823
2V = VCCA on R825
YES
Isreset voltage
a27v preient NO »  REPLACE
YES
o Check for V2=
Is CEO ,flashic chip 2,8V presence on
enable present on TP NO » c700 , C703 ,if
8247 they are ok replace
U701
YES
IsCE2, ramic Check for U702
chip select power supplies
present on TP NO » SR VCConC701,
825 and CE3 on R722, if not ok
TP 826 ? replace U900, else
I replace U701
YES
v
HTC

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

Connect on J300 connector an RF

generator , set frequency equal to

947,4 MHz leve -30dBm . Set pcb
in test mode and digit RX test

NOTE: check if any components mentioned is correctly
positioned , hasnot dry joint and isnot damaged . If all isok
replaceit . If problem is still the same send BOARD IN htc.

NO RX
GSM/DCS

command 450062#

* note: all thesignal & voltage present
IS|IF at 400 MHz in this procedure hasto be clear and
frequency present at correct level ; compare them with a

I d pcb
on C498 at NO good pe
correct level ?
\
YES
v
Is RX_LOat .
800 MHz NG . Check Q203 for correct bias
frequency present : :bage =1,7 V;collector=2,7 V;
on CR249 ? emitter = GND .check also for
any faulty on CR 249 and
‘ components surround it
YES
Check for data presence on:
- R299 BDR . _
- R299 BFSR With PCB in stand by
- R287 BCLKR NO P check for data presence
Note: digit 450062# for every on SPI BUS:
point of measure TP 205
TP 206
\
NO | YES
v
DoesRX ACQ signa
works correct whenever
YES o you digit 450062# test VES. Check
' command , check this on U200 for
TP"RX_ACQ"? faulty

Problem could be
U800,try to
resolder it,after
replace
component.

See receiver timing below

Modulus 3 | MAGIC Receiver Timing

|
|
1
|
|
! I
|
|
)
T
|
|

G TT
I

! I
H 1400 - 1000 us r); H
RX_EN | | - > \1
1 us
L] ] J.J l|u1
11 | I 180 us ¢ |
= FE
R¥_ACQ ) | | [ - -
L ) | 588 us typ
T
| |
| |

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

A

Have you same issue also
using DCSRX WAY ? set
RF generator at 1842,8
MHz and digit 450700#
test command.

v

IsIF 400 MHz
frequency present on
U432pin3& 47?

h 4
IsRF RX signal present on:
U432 pin 18 AT 947,8 MHz
frequency (GSM way digit
450062#)
U432 pin 12 at 1842,8 MHz
( DCSway digit 4507004)?

\ 4

Check on U432 pin 7 for RX VCO presence
at 1347,4 MHz for GSM or at 1442,8 MHz
for DCS ,if ok check U432 for
correctbias,else check U253 for faulty.
Note:

RX_VCO250 see on Q172
RX_DCS*GSM see on Q160
V_tuning,on pin 1, see R221,U200.
SEE U432 DIAGRAM ON PAG.18

IsRF signal (digit
4500624# ) at
947,4 MHz
present on FL 472
pin 2?

NO—p

NO

v

Check C472, C473,
L471 for missing or
dry joint ,else check
C484,C486 , L485,
L482,R481. If dl is
ok replace U432

IsIF 400 MHz

on FL 490 pin 5?

NO

v

REPLACE
FL490

frequency present

IsRF signa (as
before) present on
N FL472in using GSM
way or on FL 480 IN
using DCS way way ?

NO

Isthere RF signa
on C470 for GSM
&DCSway?

Check for faulty:
J300,U100,Q110.
TX_EN comes from
U800,RX_EN comes from
U800, -5V cc comes from
U903

NO RX
GSM/DCS

Check RF at GSM freq.
presence on FL 472 IN, if
YES—P itisok replace FL 472,
else problemis FL 470 (
true only if you are sure

that on DCS way
everything is ok ).

Check Q490 for correct bias
:base=0,8V ; collector =
1,6v; emitter =GND .
SW_VCC comes from
U200, else check any
components surround it for
faulty or missing

REPLACE FL
472 (GSM )
FL 480 (DCS)

A

NO
Isthere same signal
on FL 472 ( GSM
YE WAY )
FL 480 (DCSWAY )
YES—
YES
v
v
Check for GSM
REPLACE CA472,C473,L471.
FL470 for DCS C482,
C483, L481

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present

in this procedure hasto be clear and

at correct level ; compare them with a
good pcb

NOTE: check if any components mentioned is correctly
positioned , hasnot dry joint and isnot damaged . If all isok
replaceit . If problem isstill the same send BOARD IN htc.

NO TX
GSM/DCS

TX_GSM*DCS

NOTE 1: You can use this procedure for GSM way & DCS way.
Whenever you have asignal with asimbol star (* ) meansthat it is active low if you select thiskind of way , while
the same point of measure will be high for other way.

Differences betwen GSM & DCSway are:

used for adjust all RF TX way for GSM/DCS choise
for any problem check on Q160
DCS_SEL comes out from U200 (or pin 2 U110)
GSM_SEL comes out from U110 pin 4
-10 V comes out from U904.
DCS TX_VCO,GSM_TX_VCO
for any problem check Q130

Connect on J300 connector an RF spectrum
analyzer , set pcb in test mode and digit
following test command:

110062# 1215# 40# for atest in GSM way.
110700# 1215# 40# for atestin DCSway.
Check for RF signal presence at frequency =
902.4 MHz for GSM or 1747.8 MHz for DCS.

v
RF ISPRESENT , REIS
NEVER MIND RFISNOT
LEVEL BUT IS PRESENT PRESENT
DIRTY BUT ISLOW

IsRFTX signd
a GSM/DCS
frequency present
onU301pin4?

NO

Check on U301:
pin 3DCS _TX_VCO see on Q130 , Q140.
pin 8 GSM_TX_VCO see on Q130,
Q140.
pin 10 SF_ OUT see on C246 ( comes from
U200 9.
pin6é CP TX check for this Q310 , Q311
U310, U200, R305, R306 , R307.
DM_CS, TX_EN, they comes from U800
V1 SW comesfrom Q913

ISRFTX
GSM/DCS
present on

Q370 DRAIN?

YES-

Check:
L365,L325,L326,
C397for missing or dry joint
, €lse check for faulty Q110,
uU100.

-5V cc see U903
TX_EN, RX_EN comes
from U800

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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Dual band Modulus 3 level 3 debug rev 1.0

IsRF signal at 902,4
MHz ( GSM ) or at
1747,8 MHz ( DCS)
on Q331 collector

\ 4

IsRF GSM/DCS
signal present on
Q330 collector

\ 4

IsRF GSM/DCS
signal present on
Q320 collector

YE

NO TX
GSM/DCS

Check Q370 for correct bias:
drain = B+ voltages

YE

gate= 1,3V seefor this
L370, L336, R370 presence
,else PAC IC bias on pag.09

YE

Check R304, 1331, C315
, and Q331 for correct bias:
REG B+ = 3,3V voltage on
collector ,see for this Q332 ,
Q333.
0,4V on base seefor thisL333,
R302, CR330, R387,else PAC
IC bias on page 09

Check C1619, R301,
CR320,L320, C326,
Q330 for correct bias:

Check Q320 for correct bias:
collector =2V RF_V2seeon
L322
, R300 base= DM_CSseon
R326 , it comes from U 800
else be sure to have correct RF
signal on U301 pin 1 ,if not ok
goto" C" on page07.

collector = 3,3V REG B+

,seefor this Q332 , Q333;

base=1V see R330, PAC
IC hias on pag. 09.

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present
in this procedure hasto be clear and
at correct level ; comparethem with a

NOTE: check if any components mentioned is correctly NO TX
positioned , hasnot dry joint and isnot damaged . If all is ok GSM/DCS

replaceit . If problem is still the same send BOARD IN htc.

good pcb
pin 4,14 PAC_EN comes from Q150 via Q350
( TX_EN comes from U800 )
PACIC pin8,9, 10, 11 comesfrom U200 if not ok
check : SPI BUSon TP 205 & TP 206 for data
[ ] presence with pcb in stand by.
GND 1 14 |PAC_EN =4V 217Hz TX KEY seeon TP 209

DM_CSseeon TP 208.

RF_IN 2 | | 13 NOTE: REFER DIAGRAM S BELOW &
GND 3 12 on pag. 10 FOR TIMING TX.
[ [
PAC_EN 4 U350 11 DET_SwW
[ [
5 10 | TX_KEY OUT
[ [
6 9 ACT
[ [
EXC 7 8 AOC
L 7
1% Power Cantrol Functions on MAGIC
it T laxe :5:-1 E i Eit
[XRINNT [ o 1] — OALC
| kL 3 - TH_KEY
S ouT
- | -
SAT [E] Controd
_Plru-“_;
OET_SW ] _ ||
-} N e BT NI
" pare - DRIVE
REG [ | -
- ] +
|:.|:'|1.|":| MPUT DATA:
Ling:s [t |
range (1) T T
oll=el I-'l o] — D
sal mode (1) |
sl 530 [7)
p2_mode (1)

TX POWER CONTROL ON U2001C
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@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present
in this procedure hasto be clear and
at correct level ; compare them with a

NOTE: check if any components mentioned is correctly
positioned , hasnot dry joint and isnot damaged . If all isok
replaceit . If problem isstill the same send BOARD IN htc.

NO TX
GSM/DCS

good pcb
E Muodulus 2 ' MAGIC Transmitler Control Timing
| (P2 MODE=1)
|
Adi T i
gE | E
3 I l— T 2ais
i Ll peart of burst
| .
i : — Lyl SywEzemd — =
PA r—t I } ' '
Chatprul I 1(his I' "': LT P HETT s : r"-"': Bes Al
! | ! 1 Ean chack Bat Dal 2 usec after AQD it 1 | MOTTOSCALE
I I L LaiFrogrammable for FE MAGIC) o
| By i |
i | 1 AT ¥ Ty
I I : ] I
ADC Ditectar Ciffsed |8 ubac 1 ' Stop check S e *Iil\{l—\ _
I ] :
I I 1o ! ” I 1
I ! | W= bl Rasmed Cosine Ramp Lip sall Feamrg] chrem
: I : 4 use : h : fysss |
I —1 : I'C !
| " ™ T T !
Lk N TES s ! : ! ] [l 2 e ]
TX_KEY ' ' | B0 - 184 bits . !
1 ! 1] 1
1 -563.1
| Ly IO B H |
l Lo mes I |
1 I I ! rr 1 |
| I AL ' d ! '
; 142 77 s 1
[¥_ELY 0l |t ! |k L 186 { ! |
1 I | : 1 : 1 1
1 : | 1 : 1] I
I | I 1 : I :
1 L 1 |
1 g r ] 1 'L : : !
4 ! ar (LD T
T 1
OMCS LA e 611 11 bits 'l
T R
| | i e ! |
i I | 1 !
I 1
1 1 1] 1
i = i | :
T}:_EN r : : : rr : : :
1 T T 3l - !
1a.37 sz | | | ' !
& -'I'l [ 1 i -1 s M ]
— | i | ~TIZR3 s 'l L
! i I | i I !
: I ! ' ‘o | !
1 : I : 1] I :
| 1 I 1 1 | .
I | ' ] ' | '
1 : I : 1] I :
! 1 | 1 ! ! 1
0 £ 128 145 T3 7aa R4 TR

14 Bl urals

144 kit = 12019 nmarh

MODULUS2TX TIMING on U200
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Dual band Modulus 3 level 3 debug rev 1.0

@ MOTOROLA

.note.. all the signal & voltage present NOTE: check if any components mentioned is correctly
in this procedure hasto be clear and . . . .
. - positioned , hasnot dry joint and isnot damaged . If all isok CHECK
at correct level ; comparethem with a . R
good pcb replaceit . If problem is till the same send BOARD IN htc. CARD
Probably U800
faulty
Supply PCB using pcb test cable code AE20101903. YES
Set pcbintest mode and digit 38# simtestenable -——
and check on J803 sim connector :
1=GND
2=SIM VCC 5V SEE u900 ( C906)
3=NC
4 = RESET see CR905, R940
5=SIM I/0 see R945 , U901 , R938. I
6 = CLK see R940 NO .
p Check, inorder ,
U900, U800 for
faulty
NO
DISPLAY
Check on J902 display connector for
i presence of :
Ijvei?rl]a;:(re]g;vs%lz 1 =dataDP_EN it comes from U800
Is still adisplay YES®»  2=27V RESET it comesfro'm p900
issue? 3=data AO see R716 for missing
’ 4= dataR_W it comes from U800
from 5to 12 = data see on C1714 to C1720
NO 13=2,7Vcc V2 it comes from C939
14=GND
15 =-5Vcc it comes from U903.
If al is ok probably U800 faulty.
NO
BACKLIGHT

Supply pcb using
pch test cable code

only in any leds?

YES

v

Replace
the faulty
one

AE20101903; isa NO__ppl Ok check Q903 and conseguently
backlight issues U900 for faulty.
J Check also on Q907 gate for

Check on Display led's anode for
ALRT_VCC =3V presence, if not

BKLT_EN =2,7Vcc, inthisway

on led's chatode there must be 1V

,if not ok check for R520 presence
,else replace Q907

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present
in this procedure hasto be clear and
at correct level ; comparethem with a

NOTE: check if any components mentioned is correctly
positioned , has not dry joint and isnot damaged . If all isok
replaceit . If problem is till the same send BOARD IN htc.

good pcb

NO
KEYPAD

Remove keypad membrane and check if
hereisany issues (dirty , track , solder)
on key contacts from S501 to S522.
Check also R500, R501 , R502 for V2 5
2,8 Vcc presence, if al is ok probably
U800 faulty.

Note: for "VOL_UP" ,"VOL_DOWN"
keys check also CR502 , while for
"PWR_ON " key check R508 for missing
or unsoldered issue ,else problem could
be U900.

Supply pcb using "pcb test cable” cod
AE20101903, set pcb in test mode and digit test
commands 432# = tone enabled on alert way )

1513# (continuos tone ),4707# max volume. ——YES—p»
Check for "ALRT_VCC" = 3 Vcc presence on
J510 alert pad and check for signal = 1,6 Vpp

offset = 1,4 Vce on J511 aert pad

Check aert for faulty ,
€else be sure you have not
any intermittent problem
( check U900 for this),on
check for dirty on J510,

J511 alert pads.

Check in order:
ALRT_VCC presence= 3V on Q903 pin1l, 2
5, 6, if not ok check on pin 4 for B+ presence
.Note: because Q903 is positioned under test
cable you are not able to check for ALRT_VCC
presence on it,so you can check thison
backlight leds anode.
Check CR510, C1723, C1722, C933 for
missing , dry joint or faulty.
Finally, only if you have not any issue on audi@
speaker, problem could be U900.

NO
ALERT

- MOTOROLA CONFIDENTIAL

PROPRIETARY -
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@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present

in this procedure hasto be clear and

at correct level ; comparethem with a
good pcb

NOTE: check if any components mentioned is correctly
positioned , hasnot dry joint and isnot damaged . If all isok
replaceit . If problem is still the same send BOARD [N htc.

NO AUDIO
on
SPEAKER

Power on pcb using "pcb test cable " code AE20101903 reset pcb and check on J502 & J503
speaker contacts for presence ,during power up sequence, of asignal 1 Vpp offset 1,5 Vcc

NO
Offset and audio
are presents but
low compared with
YES NO Replace Ve agood one
speaker on ﬁ
front housing
Check for VAG=15Vcc
presence on C940, if not ok
Insert on J504 Check for 2,7 Ve presence on check in order:
connector an VR977 wnthouF Ja(_:k |nsertt_ad €940, C938, C926 , C925
headset jack ,is NO—p d06Veecwithjack on; if for any faluty
power on tone not ok check for missing , dry If they are ok problem could
udible on speaker? joint or unsoldered issues on be U900
R976, R977,1L.1004 , VR 977

NO
v

Set pcb in test mode an
digit following test
command:
481000# , 4344# , 4707#;
is1 KHz tone present on
speaker ?
important:_remove jack
on J504 connector

\
NO

v

Digit 432# test command (
enabled alert way for audio
use); is1 KHz tone present
on dert pads J510 = B+ ,
J511=tone ?

YES

B A

Check for faulty ,
missing or dry
joint on:
R517 ,R518,
R519 ,CR500.

, J504 .
Else problem could be U800.

YES

Y ou could have an
intermittent problem,

P socheck any
components of
speaker way for this
(U800, U900).

Digit 434# test command , check
on SPI AUDIO DIGITAL:
TP 828 VCLK at 512 KHz

TP831 RX DATA
TP830 TX DATA
TP829 VFSRX at 8KHz.
If al is ok replace U900 ,else
problem could be U800.

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present
in this procedure hasto be clear and

NOTE: check if any components mentioned is correctly

at correct level ; comparethem with a

positioned , hasnot dry joint and isnot damaged . If all isok

good pcb replaceit . If problem is till the same send BOARD IN htc.

NO AUDIO TX on
microphone/headset

Supply pcb using "pcb test cable " code AE20101903 ,set pcb in test mode, digit test
command:
434# audio on speaker
36%# loop back on
4707# max volume
Check which way doesn' t works correctly.
Note: if each way doesn't works check on U900 for PRESENCE OF " SPI AUDIO BUS " :
Tp 828 CK 512 KHz , Tp 831 data
Tp830data, Tp 829 8 KHzck.

If they are not presents check on Tp 823 or C825 for 13 MHz ck , if not ok problem could

be U800, else U900.

INTERNAL
MIKE DOESN'T

WORK.

Check for "Mic bias' =1,4Vcc
presence on C923, if not ok
check for dry joint , misssing or
unsoldered issues on R927 , R926
, C934 , C927 ;if ok check for
sameissueson C923, R925,
L927.

Finally problem could be U900.

HEADSET
MIKE DOESN'T

WORK.

Check in order:
_J504 "headset jack” for faulty or unsoldered
pins.

_0,6 V presence on R977with jack on and 2,7
Ve with itself off , if not correct check for V2
=2,7 Vcc presence on R976 , else check R976 ,
R977,L1004 , VR 977 for missing , dry joint or

unsoldered issues.

_L500, C1520, C510, C931, R930, C927 ,
R928 , L928 for same issues.
_Mic_hias=1 Vcc presence on C931, if not
correct ,check R957 for missing ,dry joint or
unsoldered issues.

- MOTOROLA CONFIDENTIAL PROPRIETARY -




@ MOTOROLA Dual band Modulus 3 level 3 debug rev 1.0

note: all thesignal & voltage present

in this procedure hasto be clear and

at correct level ; comparethem with a
good pcb

NOTE: check if any components mentioned is correctly
positioned , hasnot dry joint and isnot damaged . If all isok
replaceit . If problem is till the same send BOARD IN htc.

NO AUDIO RX
on headset ,
speaker ok

Supply pcb using pcb test cable
cod.AE20101903, set pcb in test mode and
digit test commands:

481000# 1 KHz tone enabled Check J504 ,
4344# audio on speaker / headset way YES P U900 for any
4707# max volume audio intermittent
Insert on J504 headset connector an headset issue
jack and check if 1IKHz toneis udible on
headset speaker

NO

Is SPKR- signal
a05Vpp,14
Vcc offset
present on
R15067?

Check SPKR- line for track between
R933 and R1506.
NO—Pp Else, check for 0,6v presence on VR
977 with jack on and 2,7 V with jack
off ,in thisway problem can be "
HEAD_INT " line faulty,check for
thisVR977 , R977 , L1004 ,J504.

Check for missing , dry joint
or unsoldered issues on:
R1506, C611, R961, C951 ,
C952, L1005, J504.

- MOTOROLA CONFIDENTIAL PROPRIETARY - Page 15



@ MOTOROLA Dual band Modulus 3 level 3 debug rev 1.0

NO POWER UP
TIMING
SEQUENCE

Seetiming sequence
below for no power
up issues on pag.03

a} Radio tumed on from OROFF h) Radio on via transition to MOBILE
e / meTTrEy
ar | S
WOHPRTH MIERCHTE f
n] II.'_'.II / i E
VOUTZ \ L WAT E.-" i
AETH i_._h,f , RESTT : — '
A T i.l_'. WATCHDET i ! L
TiTss ’ — - T T
AT ; \ W .-' I"..
[Py ST ! L MCELERE I."_'-,I
DHOITERS ! 11 ORDFF 54 £ 1
EORTAELE higds PCATABLE Mot crenging o WOBILE
¢ Radio on, no hattery d] Radio on, hattery attached later
RATTRAY BT T B g
1. o
BOOFORTT L,r WOERORTH :.-"
o i CH '
LT :u,r 3 WOUT2 ill.' L
[= 14 ] ; - I l.II sEsETE ;..-'_";.I'.' l"..
FARTICHD : AT HLE : pr—
A I,l' ".I. i ,l'I l"..
WOETENDE J"_"'. WOREENSE .-"_|'-.
chErsks | [ , DhoFesKE | ',
IR M BOEILE Mt
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@ MOTOROLA Dual band Modulus 3 level 3 debug rev 1.0

NO POWER UP
TIMING
SEQUENCE

See timing sequence
below for no power
up issues on pag.03

Reulator Power Up Sequence

Mo particulir delay tming 1s established for any eritical radio turn on sequence,
B+ {."
MOBPORTE {.!'
Vi /
REF J{-’
o/
Vi f

VAENT l,‘

WalMT ,.'{

- MOTOROLA CONFIDENTIAL PROPRIETARY - Page 17



@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

U432 (front
end-+mixer)

Front End 1C

Internal Operation

Matching
Circuit

From Main VCO
9 /RX VCO

GSM 900 LNA

GSMI800 LNA

A

18

Y

MY

X

{4

] 400 MITe

1

Logic Control

il

Matching

Clircuit

-
_'.I|

RX EN Band Sel

L)

- MOTOROLA CONFIDENTIAL PROPRIETARY -
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@ MOTOROLA

Dual band Modulus 3 level 3 debug rev 1.0

* iy MAGIC IC
g4 & T 8 !..-I a 2 1 UZOO
HOO0000O0SD |a PACKAGE
OC0000000 |- B
) DO OO00DO00 (e ]
ol | oo0Qo0O0Co |b B
sec | VT D0 (e ]
Do ODOOO0 |F ]
00000000 |e B
oOoO00DO0C0 |u B
$PQOCO00O0 |s ")
—I'D_leﬂ— \'—-Jmﬂnu. —:_"h. L]
Bottom wew 'T'IJ.;
1090
i oo L we s 7e[sa4 229
[ —— 00000 0000 GCAP2IC
O el saandooood | s U900
QDOOa00000 | PACKAGE
Q000000000 | o
(Ialalsle aialalale] E
DA —— 0D D DOO0 F
0000CDoDoO00 |a
(:) OO00O0o0000 |4
cooocooooo |4
DDDD?DDD?? »
) * 17
040 DED
ﬁ__{ Y140 max
GHC (5-PBGA-N198) PLASTIC BALL GRID ARRAY PACKAGE
138559
131211186 8 7 & 65 4 3 21 WHITECAP
- SSdbiarate sl el IC U800
ogopoooojoocoooo | e PACKAGE
000000000 Co0R0 |0
0,50 [WEERE PR RN (RN RN E
o ot ntonomLe
f‘ OO0000 OO0 0S| H
CoO0oa0Do0 o0 | Jd
v | BEecEeokassaan]|t
L o o O ) o O e O |
QOO0 00C0 | N
ODOODDOODGDDC’O P

o

1,50 MAX

¥

LrLrid UUUUUUUUUU_T_

L 085 = 0,55
008 JLEHMW 8

9,46

. qt-fm
i
B

1[__
—

z

414525 A 0BE

MOTES: A AllInear dimensions are o i,
0. TiNlS PG 15 SUEIECH K CHMNge it il e
C. MicreShar™ BEA conliga tali on
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BATIERY CONTACTS e g 88 g 258384448448 538gesiosisndge s Granged 867 Lo 0.1uf Cuss 330> ek
e, Vet HIF bV Use 0 O when T WP Pl P P NG P T8 S N PO T g T WP W el T L] KE| US| S| W] TS| S| L] WiO[ P WAD] ] LT PI2] MY WY PR3 Changed L1500 Lo JANS I
i Changed U8B0 Lo ROM4 revh
AN s JAMS ol pleced | R
1608550 ! 0611 [Chenged R3B9 Lo 50k (uas T e
- R819. R1520
ot . | Do L & Lo LLL Chonged L1006 1o 15 /95
&= ) 1® ez | s B ! 23 5o ™EE . b Y3 " wg | BB o611 | CRRT%) b Sinat1bab, k1004 O
g | . g g %= = 5 E28 | Eg= we | 2 g B HE | f= o=
@ Blur o iz} o e g gty S s Te=ew e ™ Chenged C958 Lo 0.1uf (wes 33gF) 7/15/99
330 = 4 z = g & 1001 VoD 0.14f Deleled RS56 APM
o HOSPL 0Lk = x o b3 Changed C953 Lo 0.IuF (was 1uF)
| By veeh 5 DP-0102 Ehanged KT 1o Tk (ues 2200
wose.csi) Use For RAM gart only hange IR 3
T » = fe e
L L L = ' . Shorged RS Lo 22 wee
m W 54 il = Tdded 995.c951 (39
- ’ o6 | placenent study 7/20/%9
m £ o o Added 0961 and C935 oen
K
” = Lo Shanged RIED Lo 51K 17 1/29/99
@ . 8w | PTG on
I 1 818 07.v10 | Changed RIBO Lo 47k (was 51k) /30799
I ’ ' 2200f = — 10k Deleted TP859 APM
- |
1 ci51 2 KBR2 723/
w 02 pisan B w607 — f 1 7 il o p . 9831 Chengoq RS05 15 12K €ues 106> 8723/
o0k g _L = Changed C1509,C1503 Lo 220p (was 1500p)
oot i 1 o o E o— o Chonged R1505 RIE0D Lo 0 Ohn Cvos 100
ot e, MAGIC_QSP1¢3:0) Y 3 5 8 I % £ 2 Changed RIE01,R1504 Lo 47K Cwes 3.9k)
o & g L L i Shanged RIS0ZIRISO3 Lo 17K Cuas 1560
Chonged RISI5 Lo 470k )
: . L | B3 B I G
= = GCAP_MOSP1(3:0> bl 8 SCROLL UP Deletod 1p838 834,838,210, 203,201,202
w2 e JAER I T 1 ] Soratad Json
A uf —L —_— —_— — elele
UPLINC } T T & & ] el £ oT 87| fdded RO54, GBET " 8/21/99
g 3 B 3 o
x u hdded EXTBY-DET {5 IR0.4.PAI3 o
ots04_| e ) T 810 Chanaed Dpe; CIO25, CT026 (o 160057 | 98739
a.iur t— . v o1 o | o>
O Steréd Sudio 1€ = el ‘LFEJ? s Yo T &1 o L b L L b 09.v4 [ Added R518 R51 /15799
R e e e ooy 2L 22168z 0sP). 031 &y ot &g ot s o ot o5 ot 09.v3 | Deloled C953 R959,R958,Re2,c954,Co01 |  APH
L s con oot 5 i Rodl - ) o ha 2 £992,C955, 0907, R955, C958,C90 ,R9G4 €34T,
i 2 = = REIRS Bi6 oz 5 B g 8 R353. 0968
reom smeap L g } 7yl SRR AT s 0
Fi_CawIEcE | {1 3 ve.L_oum speer (8 - oot = L oo o ‘ ange o vas -
0'1ir 4 17 = | p 6o UK | woog s | PI0.vG [change G370 fron 211314314
I ve.Loutz Ve_R.0uT J_ = Nl v _poos 1 DI I o J_EEE‘ 1 oK YENU SCROLL DOMN 02113828408 ¢1our)| DS
5| 16 uf -0402
i 4o - o ofe08 ) = = e . N o107 |Eroposd R9BS R93,R983.R0E2 K122 723 10/02/99
0 fuf =T w ~ ®
I L —vmv_iir o » HoSP1Cs2 . B*“-‘““"*- f ‘ ‘ { I T 7 I 3 T & Deleloq RIFE,R913,R994,R805 o
EXIREF <13 oLk MRS | li2 Jp2 s 183 Jpa Joa fpa Jae fas Jos o Jes s se [ss e 7 o7 o lae Joe Jo7 b e |ce 1 éESﬁS ksm;égsfg‘%%w‘(wwt%%%
i R T e el e : AR Bgjriicipee “ ' ‘ e BT o
1507 of I H S T 4| cas KBCZ | Changed R718,R719 Lo DNP Cwere 8 Ohm))
0. 1uf ML VELIN VE-R-INZ = I a - A1D HIFT B
’ 0.1 10 11 i B} . s8ur o P10 V121 anged €911 ond C12 from 150F Lo 10 F1og1/99
L w v [ o g_‘_ 5 Lo I | 21110 ' Ated RIEZ0 For 10
= m | e For 18
RIS = L C3oun_ou PRRONCD L et | T ] v
msm {oe : HERNIZOE T3
s c60g —‘inw.w " cio Wfors £R350 5 Eéé?sfnu
e L e - oa 2 Df L —w o | e LR
L IN- = FM_RADIO
h I D2ose. s HoeroRTEI | pyg o o | o ‘\}—@ oND
= . f 10of C—)) i
SR.CS SR.VOC I U900 asense2? 8 §519 s o i 0o - Negat ive Supply
v T ¢ Ep1 ok ohRGefES VE0_ADY VOL-DOKN o0 close fo dreev e sr T N
100K V2 SN194616GGM les Usgo w3 |
S ) so.ou 4% } o
Ry P T £a st N T el Hegetive Sugpty For (2D
| . R uee internol
W i . o Ve el ) voL.up o sxtornal suopty ——t
OO0 e / . -VoCOUT Is ‘ ) Coonc [ e | . SUTIED h—)
LIN 10 x 10 mm Awpa—) TRRL_SET} SETPAR. B G4 —_—— —
= 3 F fry = Aon ENABLE| }—{ ENABLE =
RITE. 2200f 5\7/(’ . 0UT AUK_FETE {GND
230K GoP.cL————+ d 8 Z 0 B . 100 Pin BGA wnrerlto o o
N e e 51-09879E48 o " 'R MR
o= 0402 Pl e P WRLF = " DATACT:0)
2 [ 1 —w = = !
K AGND|
— ¢ of Qer|E = BATTTHERN. D Place CRSD3 and CRSD4 close Lo silches
oot R o - cote ag1_ver oz
[ = . - 0,035 o003 PR_SH VRS0
= o PO T stass e
2uf
— ot 1 952 ag |AGND4 = o1 s
Audio Headsel Jack = R520 = b2 03—t PUR KEY R
s 580 = 5 %0 gl A ul =
6200 74-62587P23 = i e g = L2 53 LS3TXPAR Iw-nme TS narT [ 0 Risi | @) /RS
1500 " 2232 o 3 ¢ ¢ 238532823 Log LEW ARTVOD i ] ]
A 6780102 2 2 H FEanddbel = ALERT PADS K opn | I /051
¥
et L |, T il i L a0 1 Lo T Jw
— 357 = AR1-VEe /652 (Tied high intermally
I I B Lo S Lied high internally
: = = oo TERPIECE T LRT_OUT il KEYPAD LEDs or perallel inlenface
- h 1123 | c122 ' t ! ' 1 1 1 t ' t =
l—‘ }_l —m IEAEI IR
i o sPee e 3 i ” % I Doto/Comond
[ A A 48-09496B11 £ c1g [j)
cwos | o e o SPRR- o0 o1 B e
33pf R92T 33f 33pf . - -
O 7 I wo [ ; ‘ S Port Y ek T T™  |sones vo 1 g P D P i e e D iR Pl (o
g _L _L 560 egg 950 Joss SIM Vec = =
in . F— [T =
- - - . L T T C—Y i s ‘
S b¥%ee RgsrS 3% 4 RESET ton Y
bt J_ . i SR J_m? % _Lcm DISPLAY LEDs
= = J__‘ o83 T a5 ¥R I 3507 £ 0 w550
= = et R930 30k Lsze gwo L coa | ox9] Ew-w 0.0%ur ko SIM 170 oLk I I 5 C—) BLTLEN s B
Place 12060 8 Dhn Res For no Fi ohor 1o B O.1uf Imur 1007 L L = o S S — = = HHBZVBALTH
:
= = = r0 o Wk RT GROUP 04.02.00
m - = = e PLACE CLOSE 10 SPEAKER PADS e e GSM SERVICE SUPPO
N2 ST - s AL SCHEMATICS Rev. 1.0
R939 “HHBZEVRALT1
DualBand Modulus |11 (Shark R-Look) 8485933h06
47 RT0 CLKD KEEP CLOSE 10 GARD READER. =
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MODULUS 3 XCVR
8ADXXXXXXXX
SHEET 4 FM RADIO

COMMENTS

Pt | CREATED FROM PHILIPS DEMO BOARD 10/08/98

TI
<
=

P2 L1001: Changed value from 56nH to B8nH 12/11/98

Lies L1002 Changed value from 56nH to B8nH
} } C1002: Changed value from 10pF toi8pF|
- L‘T‘QWE 21-13740F 43 CEPD?% Egshesdupglue from 10pF Lo 18pl

:
Service Support
50rH C1013: 4.7uF to 1uF

H aveserst 1006 330pF --> .1uF

eve u or’ze C1012, C1015: 0.01 --> 0.012uF
C1019: 0.01uF --> 0.022ufF
C2491: .22uFf --> .1uF

R1001: 18k to 4Tk
R1002: 18k to 5.6k

cre21

Il ‘ Added R1018,R1025,01025,01022,CR1020,
| | R1020
10800F Changed C1005 to 1UF (was 47uF)
CR1020 Chenged C1003 to 120 (wes 18pF)
Riczo ERRES (331 15 o s 2
anget o
Bisez 1006 Changed C1024 to L IUF (uas .22uF)
Chenged C1021 Lo 1000pF Cwes 4700pF >
Changed L1003 to was GEAH)
Changed R10B9 to uss 10k)
thanged R1011,R1010 to DNP (uos 208)
thanged 01

o_13pl
Deleled CR1001, CR1002, C1003, CR1004
Added CR1DBT, 1002 - 3 pin package
ChehgsdDCWSgﬂs to 4.7uF

A MO/
V_STAB A e

FL 1001
10.7MHz

P4 Replaced 44 pin IC with 4@ pin LOFP | 02-23-99
Added R1027

Replaced TP w new P/N for

FL10D1, FL10028nd FL10O3
Replaced verectors CR1001, CR1002

<
[a1]
<
7

FL 1002
10.7MHz

Deleted C1010,C1014,C1011,01023,01025, | 04-02-93
R1004,R1005,R1006,R1007,R1022,R1023, APM
R1024,R1025,U1002

Updated transistor designators 04/85/99
Added 01008, R1812 bs
Chenged C1013 Lo 2113928P04 1uF
Changed C1005 to 2113928C04 4.TuF
Chenged C1001 Lo 50x80 DNP

|48
c1e0f 8
C TUNE DNP- 0805

A —{ }—1 RIPPLE

AM_RF]

=
3
BN
&

45

IFI

RFGND

Y
E
_MIYER 1
3
Y
N

oPcoL
VSTABA
VSTABB

AM

|_c1o02

AM_MIXER

j dgelg Added TP1002- TP1006 DS-A;%{SS
V2 V2 po-vd | Deleted R1015
" y2 M; Added C1025,R1024,R1025

Y Y Y Chenged RI0AT Lo 47k Cwes 18k)
:l Chenged R1002 to 5.6k (wes 18k)
p— PE_vA4| Added R1007 = DNP 07-02-99
AFC_AM —. - Chenged L1003 from 0.56nH to ONP 0s

3 R1035 R1036 $1037 R1038 gpehgsg Elgg?rFromDEEDaFttongPF

=2 ] 10K 10K oK DNP- 0402 ange rom 0.56nH to ol
P —{FMJRACM Changed [108 from 0.568nH Lo 390K

2 Deleled L107
P 32| FM_TRACKO

a1 , TP1002 R1OE | PB_V5| Changed Discrininator from FL1003 07-538-99
ENABLE Q‘RW,AM,FM to Y1003 ¢4887820K01)

TP1003 o) RIQ1T PT_V1(] Added R1005 (0 near C1005 7-30-99
paTa 32 . bd ﬁ}DATAiAMiFM 0s
TP1004 RID1Z 0
29

=}CLK—AM—FM PT.5 | Changed L1001 from 47 nH Lo DNP 8-4-99
GCLK v2 Changed L1002 from 47 nH Lo 56 nH | LV/GM

o8 R1025 Changed C1002 From 18 of to 6.8 pf

f
—{ } Changed C1083 Fron 18 of to 12 oF
ul

/Mo sT O Q1024 Removed C1006
= 10K Pg RIDIS -> R1019 From DNP Lo O 8-20-99

L1602 Lo 0805 DNP GH/SML

Add R1034 4.7k

£1002/3 -> 18pF

RIODZ ->4Tk

- £1030 -> C1032 DNP

£1012/61015 -> 0.0150F

Delet ed R1007

Added R1033

Added R1035-R1038

hdded R1D40

e FM_3F2 = u

g
T
Il
&
5
:

= M
AM_IF210 o
3
B I I R I I T e
@
- =
S

N2 ——

v = o= om mFMRF]

FM_RFO

4 SUB-GND
5

0SC-GND U1001

& FM_DSC TEASTSTHL

—F AM_0SC

veet
R1Q0!
HRR 9 TuNE
02 0
AR 19} g
1

CLOoCK

DGND —— 5

ci007 R

R1019

04 P13

ARQ= = = = = = = = = = = = = = = = =

STEREQ

Lipxls = = = = Voo £

MUTE
PILFIL
LFGND
FM_DEM
AFC_NEG
INDICATOR

L
&
5

.
'
@
=
&
Ri01 2.2k [13 14‘
R1B12 R1603
M cwmmsJ—_ £1009 -

0.4Tuf 0.47TuF

cie17

u.
| /R0
=
B
B
2
™|
3
4‘ lT AFC_POS
<
B

0.4TuF

@ TP1000

UMHA clo18——
1014 9. 4ufF—T—

P& | Deleted: C1022, L1003, 01002, C1030-2) sG-M23-ss
R1014 =
™

Deleted: R1013, R1014, R1028, C1033
Vi1 P3| Changed R10T1 end R1812 to 9-14-99
Tape and Reel part numbers s
L1001 From DNP Lo S6nH
o L1002 from DNP to 47nH
101 R1040 PA_V3| L1010 TO 4INH/L108 TO ATPF 9-15-99
1015 clets | V2 0 1108 70 15ONH/C1821 T0 1080PF GM
Q B.022uF —— R1034 T0 3.3K/L100170 68NH
P UMH4 £10A3 10 15PF/C10A2 T0 10PF
FMiPILOTAT> L P11_v3| Added R1013 (470k), R1B14 (M), 10/18/99
r1841 (16k), R1042 (1k> s

FM_PILOT!

FM_PILOT 1>

. R
€L Changed 01001 Lo 4809939C10
1 N 100:. 100; RIDZG fron 120k 1o, 10k
’J > rom o)
e QUMW QUM”N RIGOS From 330k Lo 150k
RIDID From 820k to 30k
R1011 from 1.6M to 1M
RI0T2 From 3.3M 1o MM

W 3 %Em Updated TP Geomet ry

ouT

o~

FM_Rbt TP1006 Y
FM_L ? Y J

c1e12
0.915uf

Y1003
10.7MHz

:

DNP- 0402

RI1027 c1020 RIO4Z l
150 220 ik FM_VI_SW
a
— VCC

ctots

0.015uf

.||_H7

_ REVISIONS

GSM SERVICE SUPPORT GROUP 07.12.99
Schematics Rev. 1.0
Dualband Modulus 111 (Shark) ’8;1%5933H04
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o)
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0
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>
=
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=
g
g
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S
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PiD.v4 | Added L110 end uzn i3] 1071799
AGC Step ALLer
Changed L4as frnm 22nH Lo 15 s HODULUS3  XCVR
BOARD DI-ELECTRIC STACK UP [R491 Fron 5 84DxxxxxT xx
50 Ohn nicrostrio on Layer 1w/ 8 mil ground plene is 8.40 m wide §::SGLZ°§33§U$ZM‘5 T To 2.20F M2 @
50 On nicrostrip on Layer 1 w/ 16 nil ground plane is 0.78 nn wide Added ©379 2 2 05
- 50 0hn stripline on leyer 2 is B.19 m wide
GSM GROUND 4 Interconnect & RF LINEBATER 3 50 0 striotine on Layer 3 is 0.13 nn wide i i
SOLID GROUND & B+ & RF LINESLAYER 4 :E Du:ﬂ sllrwvltms on \Leusr ; is E:; mn sz PIOVIT Velc%ezutr}snges‘ o o 1.20F m/Dss/ss Pt ORIGINAL RELEASE 09/07/97
. . ron 1.50F Lo 1.20
RFLINES  LAYER 5 " strietine on tayer 5 is i vide C368 Fr‘om 1 20F Lo 1.5oF P2 FOMECTED BAND, SHITCHING NETS
53 O nicrostrip on layer § w/ 8 mil ground plene is D.40 mn wide FTG.1V1| Value Cher 10711739 RRVGO JLINE TROM 17 3an 10 5 1o

-
RF HIGH SIDE LAYER 6 " )
Seerce Su ort 50 Ohn nicrostrip on Layer & W/ 18 mil ground plane is 0.78 nn wide e ;;En Szi? Lo S8 bs COINECTED BLREE DDMEl supet
R206 Fronm 680 Lo 470 ADUED (384 Shurd, Hordle or P

PIN D]
P11_vO Added: R327 DNP 10/1;5/98 CHANGED TXVCD T

R326 100 :EBEB is:swsrTDwﬁlstsdr
nienno Test Pods
eve u or’ze TXVCO_EN GSM_SEL  RVCO_250 Tt Bh I, 0T Lo 10T 008D Elire B ERh 56t
! L et UL TR 100D TRontn i DS Hornonc ke
= P11.v3  [Changed 351 from .30 Lo 5.6 D CHANGED MAGIC P/N 10 51098T9E28 | 12/16/98
b f ran H53 o 113
Added R318 ¢
48-09939C27 P | e Ry K28 TR T 077Ss | CHANGED MAGIC P/N 10 G1098TOE28 | 12/16/98
UMBA4N
P11v9 | DNP'd R378 and R329 Torze7ss J01.P1 | Swapped VA and VB For TX.EN,RX_EN 01/86/99
RX DCS *GSM Gnorged LI fron o5k o 0
- -10V L n N Lo
by o5
changed

LOGIC & RF VCO & RF Control LAYER 1 T
RF LINES LAYER 2 T

18s. COMMENTS DATE

)

g
=%

TX_GSM_*DCSy

10/28/99

changed TON

changed

HRR [

J01.P1 | New receive Line up with 2 LNA | gy 120,99

P added Rx VCO module and Tx VCO mofiule.

g
2
R BRRRENRE

B
l ctel
100pf
RF_V2 RF_V2 RF_V2 ké;m
& - 6205798
sw_vce

lzw -13743N50
R430

R164 Shoreed
n
3 5205762 Chonged K

89&8&168&
3
S

3
3
3
3o ond ore nixer
o
o
5
o

c452
33pf
21-13743N38

changed 1350 Fron
X SE LR
3 0662057 Chonged L333 Fron B 81,03 | Front end IC has been added 02/16/99
N> ircuil ified with px
21-13T43L1T g cas 51 ggr Shreed 64 i 2nd| LD circuil hos been nodif ied with pxternal L
- Ty * charge ron
cdg7 10000F B dded G374 1500F
18850f 21-12reAL1T RF CONTROL 23-11043A56 Sied G347 5805F Jdded R265
FL 490 | o ' - atied L35 100 Deleled 0120,R120
400M Hz | & P e - S TTEE] Added R360,1360,R280. R351 R352, {02/17/99
91-03487U1 494 Q490 -V3| Deleled R375 end C385 8 £365,C366,C367,C368,C369,C105,C106.
ool TRFS4SLT1 et e AL T Lies Lok Lio7 Lios [ 05 Cios
21374330 B OS2 4y L408 VT [Ehange ron T.5F 1o 1. i3 Deteled C356,C358,71390,C103,1P882|
P Cups DIP)
es 100

£488
1000pF

ey oate.ou

C490 |
o oot I—_{ |
s J432 1 21131905 cast I e

.ot e 2rtsmms | 24ossns ‘ L4

165

06- 6205 TGS T50H onged G2
) 0.v1 | Remapoed U301 pins 1/19/99 anged K

24-09154¥38 Deloled C313, C317 g anged c;

hanged K202 Lo 2,
1ot hangsd k245 Lo 560 0398
Changed €205 Lo 3.9
Chonged G205 Lo 3.5F
Chonged (244 Lo §.8F

27nH
82nH 24-09154M41
24-D9846M4T

mc‘m FL472 Vs LR Lot

06-62057H01 18°0M Hz care Lant .

RF_V2

Sl e

Grenoed e Lo 476F
Changed L452 to D Ehr's
C4SU_ ' Changed L470 to 0 O
Changed L204 to 5. an
£450 RgEB Changed RF Switch Lo 5109572E34

“ Changed G331 to 4809527E37 03/&2/89

3.3
2700 | pap9 Bloeiwen oo
ground=gnd 21-13743N3] B

91-0367L06

s
E

FL470

S1- 8590607

21-13743N07

RATH
820

8l
210915934

N/ p
ENr™
- 16090

of | 21- 13743017
900MHz vet FL480 4 | Caa o4
3l 900MHz 5o B4 1000F
o1 taTagg ST OOBO00 o SR, LBt - 2T
6.80H REGE

5 of
-IN /ol
24-09154M34 | 0493 ;7[7
nd

o —— 1000pf
9109450006 c483 e1- 13743117

1.8pF
21-13743069

Changed Front End ForMC1374T 03/19/99
iR oul 05
Corrected harmonic filLer connect ign
- - Greonged 376 1o 4808801C33
Changed 0330 Lo 4809521E 32
Moved R322 and changed to DBB2057HEG
Addsd R319 NP
peleleg #301 and connect ion Lo
RF_V1 Chsnced er Fron o STogueeT | 04720759
MAGIC_13MHz o 91696 74L05 oS

nodif ied Rx Front end .deleted | 04/26/99
70 & 0171 R

RVCO_250 RF_V2
Added R435,R496

;\-umm P5 V5 |P4.5 value chonges: 779

R324 From 5.1k Lo 1.5k
€309 fron Q. UWF to 33000F
€332 fron 2.4of Lo DNP
333% fFron 2‘7DF to NP

Lo SF_OUT
0470 " .
Py 24-09154195

ctste
88160
21+ 1374341

il

Q172
48-09939C05

-

CLOCK SELECT
HIGH = PLL oscillator
LOW = crystal oscillator divided by two

el

CLK_SELECT

100F
28

0 4.
Fron 27nH to 39nH

From T.5nH o 4. Tof
332 Fron 4.7nH {0 150H

o
2R RF_V2 is clean duslmem | Chenged C483 to 1.5pF (wes 2. 7DF) DS;‘PL'SS

B SRRELER

PRI RIA
9
ULy

RF_VT is dirty
RF_V1

i Qz01
5
el | &
wvdhy
R

- DPOD3

120 "
RVCO_250 ol o 03

V1_SW
CR248 - o
BBES 1DDD f 33
e LB, K N—

s
A100 3500r

39-87457K01 ERRETS Dzwmn%szzms
N ce38

ERGS

S Ve i

10909807 Changed c475 Lo 1oF thes 2.2
RF_Vv2 R R R )
ray @ Eronscd 471 L0 628 onh tuas £80)
% NP- 002 Changed L4972 Lo 6.8nH Cues 5.6nH)
B oseTSLe 00- DNPEOA3.
) orged €397 Lo 1.50H Cwos. 3907)
(@) anged 1365 Lo 3
ze anged L356 {0 3507 cpas Tiog)
anged €398 1o 560" o5 NP>
n
B ose onged G376 10 SD‘EpFV?ies 366 )
ange £ >
ange 14,0343 Lo 3o
oo OF Cyas 6.70F)
ange o wos
|| | — onge 1 Gus 3.
1 | !
1000pf 1000pf anget 3

T

t
to
to

'8

€

E
2o

i
N?U 0902

o ———a—BCLK X

s
e
b

ax oS

% 2113717 211374317 ange
E ange
Vref ange

ALV
L
LoGICy

L-EMIT
L2 st
§§2X7ACQ el co U200

BDR v ———ixx MAGIC
by 2|

L i v —
T 13743026 BCLKR: % N MAGIC26.80BGA I
o7 oo i on eoufl e ange
rosia T s e — e
7 GPOAa st 51-09879E28 o I—{ ] onoed € §80F Cuas coph)
VT 060 Ve Y200— Fhanged U301 Lo 60578308

391 26MHz:
A 1374340 Q.sz?@ Added 1390,1380,1371,1341,1323
Moved C322,C342,C378,C380

cto1

1
DNP Cwas 1.5
DNP Cvas 0.0

2115743013 VA
J300 Y st
'ﬁm"\_ cis vontRLA— RrouT !l
0] | o o
68pF XVCNVRLB RFOUTZ|

NP Cues 220)
220 Ohn Cwas DNP)|

01 203
253 i Q
1201 2 “:‘ﬁumz TRy

o8- 520525 - szwgs ~\ 809
_L AT 1M es |- RZ%E
1 § o0t 2113734080 238 os 50z
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L341 From 21nH Lo 8.
C341 Frnm 8 EDF to 5.1 SoF

3.3
06-52057M85

orTxE.

INGP.GHD}

-

lLoecP_GD

v

e o=,

H
&
;

W
2
x
a
o
o

245
0.01buf

zw-uv«:uﬂT V1_sw g%gg irun ZYSF 4 35Fr
ror

g
= DN Lo 2
lEx BB om0 & gooor
R3¢3 from DNP Lo 1.5k
6?3%55 L322 from DNP From 5.6rH
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312
27<

TX_EN Q332

~enp_B_heN_C
[

PBVS | Added LF trap on gsm LNA imput | 7/13/93
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R909,R924,R1510,R963 MODULUS 3 XCWR

p11_v5 | Charger circuil changes: Changed 0691 | 16/19/39 84DxxxxXXXX
to dual FET, deleled VR89D, added PC SHEET 1 (LOGIC)

pilv4| Deleted R988,R984,R983,R982,R985,R919, ‘0/1?4/8j
APY

FID4 FID3 o e TESTPOINTS -

01713 0962-0964, RI370-RI3TE,
1372, C1373 18! COMMENTS DATE
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BOARD FIDUCIALS TP823 &——{GCAP_CLK
012-v3| Added C1374 and R1376 10728799

TP824 @& ——CEO(FLASH_CS) TMS:

TDO
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TP822 @————{CE1 (FLASH_0E) VCC_MEMIF VCCA VDDS VDD ey e bt [rperg | RO

P12_v1| Changed R906 from 22k te 100k 11716739 P
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Deleled R87,R942,R921,RS23,R815  REDA
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Doleled 0310

Chronagg 1515 1o 230910502
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RT19.RT1; APM
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REVISIONS

MODULUS 3 XCVP
84DXX XXX XXX
SHEET 4 FM RADIO

p1 | CREATED FROM PHILIPS DEMO BOARD

COMMENTS

10/08/98

P2 | L1801: Changed value from 56nH to 68n

L1802: Changed value from 56nH to 68n|
C1002: Changed value from 10pF tol8pf]

C1003: Changed value fFrom 10pF to 18pl
R1012: 10k to DNP

C1001 4.7uF --> DNP

C1013: 4.7uf to TuF

C1006: 330pF --> .1uF

C1012, C1015: 8.01 --> 0.012uF
C1019: 8.01uF --> 8.022uf
C2491: . 22uFf --> 1uf

R1001: 18k to 47k

R1002: 18k to 5.6k

H12/11/98
b

Added R1018,R1025,C1025,C1022,CR1020,
R1020

Changed C1005 to 1uF (was.4Tuf)
Changed C1003 to 12oF (was 18pF)
Changed C1007 to .1uF (was .22uF)
Changed C2491 to C1024

Changed C1024 to .1uF (was .22uf)
Changed C1021 to 1000pF (was 4700pF)
Changed L1003 to .15uH (was 56nH)
Changed R1009 to DNP (was 10k)
Changed R1011,R1010 to DNP (was 200)
Changed Q1002 to DNP (was UMXIN)

P4 | Replaced 44 pin IC with 48 pin LOFP

Changed L1001, L1002 to 47nH

Changed C1003 to 18pF

Deleted CR1001, CR1002, C1003, CR1004
Added CP1001, 1002 - 3 pin package
Changed C1005 to 4.7uF

Added MO/ST

Added R1027

Peplaced TP w new P/N for

FL180T, FL1002and FL1003
Replaced varactors CR1001, CR1002

Deleted C1010,C1014,C1011,£1023,C1025,
R1004,R1005,R1006,R1007,R1022,P1023,
R1024,P1025,U1002

Updated transistor designators
Added 01008, R1012

Changed C1013 to 2113328P04 1uF
Changed C1005 to 2113328C04 4.7uF
Changed C1001 to 50x88 DNP

02-23-99

04-02-99
APM

04/05/99
DS

dusln | Added TP1002-TP1006
p5-v3 | Deleted R1G1

Q15
Added C1025,R1024,R1625
Changed R1001 to 47k (was 18k)
Changed R1002 to 5.6k (was 18k)

06-16-99
APM

P6_v4| Added R1007 = DNP

Changed L1003 from 0.56nH to DNP
Changed C1002 from 1500pF to DNP
Changed L108 from 0.56nH to 300pF
Changed L108 from 0.56nH to 3S0nH
Deleted L1O7

07-02-93
DS

PE_V5| Changed Discriminator from FL1003

to Y1003 (4887820K01)

07-28-93
0s

P7_¥1@ Added R1005 (0) near C1005

7-30-99
DS

P7.5 Changed L1081 From 47 nH to DNP

Changed L1062 from 47 nH to 56 nH
Changed C1002 from 18 oF to 6.8 pF
Changed C1003 from 18 of to 12 pf
Removed C1006

8-4-99
LV/GM

R1016 -> R1013 from DNP to @
L1002 to 0805 DNP
Add R1034 4.7k
C1002/3 -> 18pF

R1002 ->4Tk

C1030 -> C1032 DNP
C1812/C1015 -> 8.015uF
Deleted R1607

Added R1033

Added P1035-R1038
Added R1040

8-20-99
GM/SML

Deleted: C1022, L1003, 01002, C1030-2|
Deleted: R1013, R1014, R1028, C1033

8-23-99
GM

PS_v3| Changed R1011 and R1012 to

ape and Reel part numbers
L1001 From DNP to 56nH
L1002 from DNP to 47nH

9-14-99
0s

PS_v3| L1010 TO 47NH/LIGS TQ HTPF

L1868 TQ 156NH/C1621 TO 1000PF
R1034 TO 3.3K/L1001TQ B8NH
C1AAR TO 15PF/C1AA2 TQ 1APF

9-15-99
GM

P11_v3| Added R1013 (470k), R1014 (1M),

r1041 (10k), R1842 (1k)
Changed 01881 to 4809933C10
R1026 from 120k to 140k
R1512 from 15k to 100k
R1003 From 330k to 150k
R1010 from 820k to 30k
R1011 From 1.6M to 1M
R1012 from 3.3M to 1M
Updated TP Geometry

10/18/93
DS

@ MOTOROLA
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COPYRIGHT 1939, MOTOROLA INC.
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11| Deleted R988,R984,RB3,RIB2 RIS RIS, [ 10719799
RS69, P52 R1516,R963 1PY MODULUS 3 <CVR
TESTPOINTS 7 16715739 B4D > %37 xx >
3 o11_v5 | Charger circuil changes: Changed 0591
FID4 FID3 et rie H Lo dual FET, deleted YR80, added pet SHEET 1 <LOGIC)
u U o o pazs o s C1713, 0962-0964, R1370-R1375,
BOARD FIDUCIALS e TS i specing 00 o 1372, C1373 1s$ COMHEMTS DATE
TPo24 |
S PR
822 TRST+
T %su T . P1_[COPIED LOGIC FROM LEAP 0918798
Pg25 s VeCHENIE eck s vt JTAG TEST POIHTS ARRAHGED ON BDAED trees reere g
Tpaze Ce e b il AS SHOMN HERE e e e . P2 | Added JsoE comnector 12/62/58
| ors e whie | 1epra - Changed pinout of SIM conn J8b3
Traze ok l i l l l l i l l l EMUT = Deleted ESST,ES‘!?,ESN,ES?’S,EE!S,EBM
P31 01 2 . R805,CR2311,CRIDS, RIS
v copd]  ceds| 00 cio cede oo~ com ceis 500
1 s o v om A e o A e o es] ] es] ] el e s Chred i CRE oo s (o
4‘ VD
Paze e sp- - = = - - = = = = = = RESET Deleled TP820,TP827,1P832,TP207
1885 : Changed Lo CAPC 1C: 120798
—] e [T Added US01,R301,C901
:m |Su2§ = Deleted P904,905,906,907,908,909,
1 [ , R910,911,912,913,914,915,816,917
1 R918,0680,0301,0902,VP360,CRI04

I ALL CHG- changed to GNO

THe Changed GCAP? psn to S18987SE26 12716798

Changed WhiteCap p/n Lo 5199467002

GSM

Y
o e o —s OO0 R GE3 OF2 P2 |Deleted RSOT,CRE02,R610,RE24,R821 01/19/99
STy 2 El Added CREEI
o 5 T Changed CS13 1o 68UF (was 10UF)
Changed J884 Cuas batl block)
Deloted R708,R707,R769,R716,C762,
C763,R712,C764,C165,C106 RT65,C716
Delotod CAPC charger USD1, 0360, CROR,
Rib77 ord
Raed COVIC, narger: RS0, RSE2-RSES,
Coe ey, 67D, Cioit- CR62, 0966-092,
U956, VRSB0, (P95
Chamiod potar it o €63
idded 5522,8507,1997) 01,2679
Deleleg 631
n623 8313 1o 2309169502
‘ ! ’ ‘ feer (ues 5305121023
A Chonged CREBB Lo 12V (xas 6.8V) 02/81,99
g Added 0912 P05, 0913.R906 U306 P23, | 02710799
- L £821,R829,(R312,R831,RE34 k830
T Deloted R396 RIO13,RE0T
BaTT_stits RO 1 Changed 0811 Lo 0834
n ° T DHP-g-102 oS cars g &l Added VREBY, Changed supply on R8GS Dzh'ws'ss
o i o o R fron V1 Lo V2,
pai0 [ T VI e » wn R I 2| 5= 3 ADDRESS(21:0) . Deloled CRSO0, CRIS1,CSB1,RE11,TPET2,
Short [REF rapidly g g 8B @ = 2 = I S o 2 ] 1P873,R962-RI67, 0962, 0961,
n when Stby is High PO I . r v
-l - Chongod PEGD, RSB Lo 106K (uos .70 02116799
Deleted VRS6S, T !
Deep Sleop , STOBY DELAY CKT ] lg?jr Brinoed LB to b
» ————— STBLOL E SO0 Changed 0985, G364 Lo DHP (s .10
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CP_RX

co5d
_| G eaee 180 £

S 00 P TVE e e

TX_KEY_0UT —Smcer

)

-

11 30 G

251
, e :
K2 resz S i s
s 065205 4 L322 = 56 2319

666205743 B
vl kB ) U o B - g
cosr! o L340 changed Lo 0302 =
| &80 / 1336 changed Lo C314 - 10pF

idded 6306 - mnour

8
oo

B e

. ooz s
me T e y1 PACEN Q150 0140 P6_VT | Changed Buffer Supply to V1 7412499
UMCS T<YCO_EN umMcs Added (328 and R328 B

=

e porerc | lPie__KPH_g

i

s [ ) L B
' Weel ;‘ PPC ol j7 PS_VS | Added LF Lrap on gsn LNA input 7 234 99

1 o X
= T et P6.5.V4| Added: R380,R301,R362,C315,1324 | 7/23/99
48-09933C0 48-03933C05 Deleled: C330,R332,C333 TON
THEN Changed: R327 to 0 ohns, L331 to
SF_out 15nh,R328 to 39

PE.5_V5 | Changed Anterna contact Lo 7:28/99
398745 7K01 oS

%00 UZ53 (R VCO> Reat Port tiurber

T -6SM.+DCS PT_VT Delel ‘I 7:29/,99

GSM_SEL DCS_T _vco Added c372 c374 €375 B

Changed Driver to PA T-Lines

Q138 Added Shunt PA Input T-Line

Sk Changed €302, 0319, C327, C341,
€343, and €344

L3350 R391
S .6 756

T{_GSM_=DCS TX\CO_EN

24-B9154M60 | g5-62657HT1

REV2 DCS_SEL GSM_SEL
o

e

5 DI/,ssn,«Dcs REG_B+

CTSHOF Y
5169522623 |

21-13743040

PTvo Deleted C399, C395 7/30/93
Connected C332 to GND oM

CR390
R380 3

k360
=%

o
=

R331

. LS

3

0
REG_B+ 06-62057H01

37, 18000¢
Lo Lo e s‘i%@
CR310

PT.5 fdded MC13748 circuilry S'S};SS

BABS2 cssl
750 o 48-B9948013 :I: 3%0F
©6-62057HT1 L 24- 091541160 ;

oo CP380 ! 0CS_SEL BSM_T _vCO

4 J:
eeer

ool IEC
48-09946013

w1 .
25 L oo w18 P7.5.2| Deleted L451 §e499

c3zs SStor GSH_T _\CO fic ]2 o002

Ly
n P8_v2 |TX Line-up updated - sane as P7.5 |V+8/11/33
aos TN

13743N40

o
AV
21 mmﬁs Ag-09948013 (2
21-13743N28
2 21-13740F 21 LS V U SEBM/EB mk

S8 —— g T - DHP-B02
Gt c381 on Lagor 4 . I o102

00503 BRRG 5 %7013 Sor 3% e

) T =1 520 5mils Tw—am V=135, TSni(s [r— g o2
L3ss L3z }}(E L=18.16mn4Bnil s G356, L=T.62nn/306nils 34
) i {_ouout Tutut {tuto 0378
2.70H 27 osse Tontt o layer & o touer 6 | O taver §
L 15t o

E
c3ss 0389 p-too.
55 %5 \=0.568mn720 nils 1 M 2115
L5 33n 216 nils B Breines
5 o o G5 5301 csa9 339
363 43 R layer 037 L376 i oade Fie-oade Bp-ov0 | £ 27ef |

J oo

21-13743L17

10 vy PT8vS | T« Ly h : 831,93
DCs_T¥_vCO o [Tl Psuuzcmenlges“m B

c321
F_ouT
16005F B el | S OU 4 ol T B39 fron 718 |0 &80
. 120f 880f L322
e
c3gs 5-6nil
oot [ ediie Lk ; g, I 24-09154N60

-62057H48 £ i %E HSH %EEE E ‘EBDE
12 o b cant BF (8 toP
ot jou a3 e o0z K297 fron 33 Lo DNP
ot o519 7 £3589 fron 1586 Lo 1000F

158
21-13743085; B €387 fron 1500F Lo_16BoF
1 || L320 c326 R358 fron 180k Lo 220k
. \ R e i
L33 £3152 208 ; A J [ v 4.30F k321 i 7 R3S fron b6k Lo [P
Rp1

150F 1338
21-13743030 by E
21031555

323 324

o

SR

3 6% 120 nils
B 260 nils

16nH, 0 16pf |- Il |
A 3 330 o A/ K316 fron 1.5k Lo P
24-09154M63 DHP to 1807

Yoo 1 11 312 fr
BrPazoy
L321 2 MRFSASLT1 2113746007 5-6205 a3 198 Bize fron 55 o'
-09527E32 on 3
P 1RES g TS K300 rr-on DNP (o 35

s

g
V1_SH 57.8.v18| Changed (334 fron 68cf to 39pf,

3—4

o ool
oye-8382 R330 [ 21 13/-«jr21 1 e LJ
o0-Dieot6s T 51 T7_GSH_+0CS
06-62057M43 5L3671

R3T0
L3ss R371 s -
siom € 79 we-seeS 65-c20s
resisae nsn 86-6265THT1

- > 06-62057H5 18092721 S papy .

S o0z s 1t S— i i oz - - &R
Bﬁgrum% o . 0876205 THTE oI e e s T4 £326 Fron 35pF to 16p Fei
R330 > ’ 10080F 10 - 7.8.v11 | Tx Lineup changes 9/8 99

c S -62057M Pl
B 3 211374317 06-6205 7126 G372 fron 1600f Lo gy ToN

; e205T ron 10607 Lo dnp

06-G2057MES u rggg Qﬁé! €375 fron 1000F to dnp
7 fass o oomes s &5 rron &-tor Lo dho
21-13743N50 o P305 €346 fron 3%f t
fbont o5-o2E5TIRS o L

4221
0378

COR330
48-09605EE!

£330
21-13756tes ! E e >
L3z T#_GSH_~DCS I 7 I 5337 ;
bl [re-ossaons 7 6-6205TH5T I cs8e
‘08 " PAC_EN
05~ 62057HT1

€320 Fron 169
c365 [ I— o Ez";?‘mm 53‘25‘,3 . g | o9l | TINE MASK FIVES 9714799
— - 21 3 -
oot a-ror] & vee- o K310 e
o o1- 357
R =

Connected CP330 i ser ies ToH
Eoszosmro | -e9935007 )
1Y
i
es-c2bbmia

24-83154H170

362

s
o
er 0.01001

€333
1 TLEN HUSLG et B g 6206 &6k

CR350 L o383

T8

@
S

833

o3 1600F

a7
9-v2 rel K 971499
21~ 13r‘L>N‘|U 21-13743N50 o elocated 1720 and R238

-62057M98

BAB32
A8-099-1801 oM_cs

’ &
L 353 from TTof to 8.2 ot

21- 137452

A 21-13743L1
w-ostustez seazeshan | |
1 Gate Contro 2 o o Ko s s L o8 oo

i P9_V3 | Changed FL80 Lo 914799
tisia oo EAPE o 5o 1o 200 s
69339069 Updaled U253

j—»\\/—i
i

L493 Fron 56nH Lo 68nH
434 fron S6nH Lo 82nH
L435 fron 22nH to 27nH
L35% fron 1oni Lo 220l

P3_V5 [ Chenged L4930, 43T From 47nH Lo | 9/15 99
S6rH bs

e}
I u3so v
, ez | [ - SC78348DTB Pef ' «370-x379
ETREER ¥ c350
N e 21—137?13»424 ! R éof R351 |

: dr o sur s SAT_DET
o e L e . | T T T T I
cas0 24- 051530 e E O 21-fsrars 05 FopsTren l:zgsz

E sftt | < 06-62057H98 caso, st o 1o oz
£ DEL | DET_SU 434 Fron 10601 to 15of

E 8201
21-13TNS 21-13743023

e w,m‘“;ﬂX,KELOUT R435 fron DHP Lo 1.5k
P99 | See ION. Incorporaled Fixes For | 6719799

L3s1 R353 16r
L g o . » }AOC,DPI\E ‘ - Harnonics and ORPHS TOH

2. TR
v eseany OO SROSTISE socfe 25 “55 k. P10 | &L 207, 4dded 31T ond 0317 5728/9
€354 06-62057H31 05-603 78 86-6265TM74 Egg!‘ ;r:[m l‘Jf{P X 2 ; &
108pf 51-89632D91 on © 2.7 pf

21- 13740020

R360 ose7 Updated J360
21-13743N50 Lo c280 10,2 |bdated Rx VED Toop Filler 5728,59
oaKemra  16epr AT6pF pog2 -¥2 | odded RAC ot SDRY/SDFS/SCLK 13
057620577 5113743050 2i-1srasLes S
27pf i : ORIGINAL DPAUI BY:  Ton Nagode
21- 13743036 I - THE_DRAUTHG ON_THIS PPINT AND THFORHATION
37431 I GSM Service Support 25.10.99 THEREWITH ARE PROPRIETARY TO MOTOROLA, INC
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MODULUS 3 XCVR
84DX X XXX XXX
SHEET 4 FM RADIO

COMMENTS

p1 | CREATED FPOM PHILIPS DEMO BOAPD 10/08/98

P2 | L10081: Changed value From 56nH to 68nH 12/11/38
FM n L1002 Changed value from 56nH to 68nH
C1002: Changed value from 10pF tol8of]

L1086 C1003: Changed value from 16pF to 18pf
R1012: 10k to DNP

i | 1001 4.7uF --> DNP

L 21—1‘37'41;—12 C1013: 4.7uF to 1uF
3000f C1006: 330pF --> .1uf
£1012, C1815: 0.81 --> 0.0120F

C1013: 8.01uF --> 0.022uf
C2491: 220FF =-> IUF
R1ODT: 18k to 4Tk
R1082: 18k to 5.6k

L108
390nH
005 24-83409T11

Added P1018,R1025,C1025,C1022,CP1020,

R1020

Changed C1005 to 1uF (was 4Tuf)

Changed C1003 to 12pF (was 18oF)

Changed C1007 to .1uf (was .22uF)

cozi ciez22 Chenged (2431 o (1024

| Changed C1024 to .1uf (was .22uF)
Changed C1021 to 1000pF (was 4T00pF )

‘ | Changed L1003 to .15uH (was 56nH)

f DNP-0402 Changed R1009 to DNP (was 10k)

Changed R1011,R1010 to DNP (was 200)

% ——CR1020 R1020 Changed 01002 to DNP (was UMXIN)

XBASSZ 100K Changed L1881, L1002 to 4TnH

Changed C1003 to 18pF

Deleted CR1001, CR1002, C1003, CR1004
Added CR1081, 1002 - 3 pin package
Changed C1005 to 4.7uF

Added MO/ST

P4 Replaced 44 pin IC with 48 pin LOFP | 02-23-39
Added R1027

Replaced TP w new P/N for

FL1001, FL1802and FL1003
Replaced varactors CR1001, CR1082

Deleted C1010,C1014,C1011,C1023,C1025, | 04-02-93
R1004,R1005,R1006,R1007,R1022,R1823, APM

+\M R1024,P1025,U1002

Updated transistor designators 04/[%5/98

Added 01008, R1012
Changed C1013 to 2113328P8+4 1uf

Changed C1005 to 2113928004 4.TuF
Changed C1001 to 50x80 DNP

FL1BD2
10.TMHzZ

} V_STAB_A

Yiv /N our
oND
Ji
V_STAB_B

dualn | Added TP1862-TP1008 06-16-99
05-v3 | Deleted R101S APM
Added C1025,R1024,R1025

Changed R1001 to 47k (was 18k)
Changed R1682 to 5.6k (was 18k)

P8_v4| Added P1007 = DNP 07-02-93
7 Changed L1003 from 0.56nH to DNP DS

Changed C1002 from 1500pF to DNP
Changed L1068 from 0.56nH to 300pF

TUNE [48 |47 |46
I c1001 2 g Changed L108 From 0.56nH to 330nH
4 — vee TUNE  VCO ONP-0805 Deleted L107
RIGE] 3 _1 ciee2 L1001 I T T 1 36
TR %‘ITHH —{ }7 RIPPLE FM_IF2
47K 5
! AM_PF1 Ne2

3

35
1
- . FM_RFO AFC_AM 3 =
c1030 c1031 C1032 4 3
3pf 6.2pf 12pf SUB_GND P1 FM_TPACK1
0SC_GND 1 ) 324{ FM_TRACKG
uigot 5 TPI0e2

L RIG18
3 qio02 6 01002 € 01013 m 1 S emose [T ENABLE IRN‘AM‘FM
R1002 1003 DNP-0402  pyg1T
UMH4 UMHA UMHA 3 CR1002 c1ee3 L1002 C1004 AM_0SC DaTA (2 l | DATA_AM_FM
5 6K fre 180f ATk RN — . 2o | TP00d Rigig DNP-0402 ‘ |
4 RI013 1 RIOT4 1 R1028 C100s e e | CLE -AMFH

: DNP-0402 p1007 GCLK
100K 100K 100K 1 ._{ TUNE oowp 22— ﬁAM—{ v CI517
- - DNP-3402 RI025

=~

5

s
x

43 |42

T
iy

0

w
>
w

3

w

FM_RFI
RFGND
AM_IFI
OPCOL
VSTABA
_IFI
VSTABB

i

M

AM_MIXER
FM_MIXEP
AM_TF10

AM_IF21_0

i

o

.\}_J

}
— — — R1026 —
FM_TRACKO - - - A Tuf T 19 yeq xTaL 2L = } }

120€ Q1019 i
L }7” AFO steren 22 }MO_ST 0.1uf R1024

| o1 12 R1008 | DNP- 0402
FM_TRACK! | 1033 MPXI VDD
_| Tseger  VCC R1B12

C1006
1uf

| 15K

! L
&
FM_TRACK2
! 21009 P1010 RIO1 2. 13 114 |15 8 |18
1 390K 820K 1 EMeg
= = Pd0%
1003

1008
0.47uf 0.47uf
3 Q114 3 q1a1s S aqio14 .
UMH4 UMH4 UMH4 R1012 cle18——
3.3Meg O uf T P1033

MUTE
AF_LO
AF_RO
FM_DEM
AFC_NEG
AFC_POS
INDICATOR
veee

>
3

ny
o
n
0.4Tuf
S
5
ny
3
}ﬁNm
:
.
=
70
128
w
7 .
c
I
|

TP1000

c1013
cToTs
| ]
[
2. 2uf

FM_PILOTO 4 4 1

|
FM_PILOT1 I cle1s I Ve
€ qiais 0.022uf ——

FM_PILOT2 I S U —

FM_PILOT3 I

UMB4N UMBAN
Q1001 Q1ee1

FM_L I , I —4
- vCe

\
\
FL1003
19, THHz
I /N ot
2

J‘ TP1005

FM_R I R1027 C1020
150 .22uf

L TP1008

a1e13 ¢

e U e ENABLE_F
c1e12 c1o15

0.012uf 0.012uf
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MODULUS 3 XCVR
5 84D« x>x x<
- TESTPOINTS K SHEET 1 <LOGIC)
2 e H
EH ID3 [ . -
P23 ¢8.1 nn specing) LA R 188. COMMEHTS DATE
BORD FIDUCIALS — oo ok 00
e oo o s B o%4
TPz ) . ,48" s rers TRST+ % o P1|COPIED LOGIC FROM LEAP 05/18/58
Thazs Crt e JTAG TEST POINTS ARRANGED ON BOARD, ] soze
o wae A5 SHOUN HEPE TP816. s 817 Fe CC_MENTF veea voos o P2 | Added JSBO conmector 12 02/98
ez £ Changed pinoul of SIM conn JBB3
w1 > aed o
T9ez8 o EMUT N L = 1 T Deleted RS87 R34 R321,R923 RE1S REOA
o e s R8RS CR2311,CRI08,RIBO
P31 01 0963 Changed CRGE0,CR6E1,CRE02,CRIVS Lo
Tpes0 " RO 8o C305| Cas] C20° Caog of 88 0 £9p8 10 cen o 5.8V Cuas 120)
ize w o K B N BN AN 7 N o N =t I ) B ..ﬂ: e“%‘ﬁI nmhﬂ: 8% ‘,E';ﬁﬂ: B%I B MZI: o8 Deleted TPE2D,TPE27,TPB32, TP2DT
e @ 1 Changed to CAPC IC: 12 7/98
et e ) = = = = = = = = = = = = = = - Added USB1,P961,C901
a3 . e eeony = Deleted R984,905,906, 907,908,909,
e {roe R910,911,912,913,914,915,916,917
ez [
b2 | R918,0680,0901,0902, VRS0, CPI04
J ALL CHG- changed to GND.
THs Changed GCAP2 p n lo 518987SE26 12718 98
I — Changed Uhit eCap pn Lo 5199407002
———
1 oo R o3 C2 P3| Deleted REDT,CRG62,R610,R824,R821 01419:99
g —_— S GRENES B2
g 3 g Added CRSO!
ST o o Changed C313 1o B8uF (was 10uF)
Chonged JBBA (s ball block)
Deleted R768,R707,R703,R716,C762,
C703,R712,C784,C705,CT08,R705,C7T18
Deteted CAPC charger USG1, 0906, CPIOR,
R1017, and C2493
Added COVIC charger: R8O, R9B2-RIEI,
C966-C968, C970, CRISH-CRIG2, 0960-0S
Usse, VRIBE, YRIBT
Chenged polar ity of CS63
Added S522,R5R7,VRITT 012699
— Brenosd E218 1o 2sostosse
hange o 2
B 3 B B Lear Cwas 2309121D23)
- Changed CRGBO Lo 12V Cuas 6.8Y) 02/01/93
8 i Added 0912,R965,0913,R906,U306 ,R828, | 62/10/93
£ L C821,R829,CPO12 RB31,PE34 RE30
- - Dololod P36 P1013,PE6T
< Changed 0311 to 0834
o [0 ¥ 5
BaTTsins AV @ Added VRBES, Changed supply on R8DS géhhr 99
vbbs. CE1S o fron V1 1o V2,
‘pm - o o i _ Voo 8-1ur 5 ] ADDRESS(21:0) . Dolotod CR606, CRIS1,CE01,RE11,TPET2,
Short VREF rapidly 26 Fl 2 g & @ L 2 . g [ v e — e . TP§73,R962-PI67, 0362, 0961.
when Stby is High & | Changed P580, R501 to 186K Cwas 4.7K) [ 02/16,99
i phed s Deleled VRG0S, TP8E8 4PN
Deep Sleep o STOBY DELAY CKT 1210 Trg0 [1eeg Tec02 ren 1 . 8ur o L sevee Shonoed Haed 88 Te e s 010>
- | 56 040 o 718 Added CREOS, PS80 ,RS13,CTT
! 59 42l b4 o4 4o vd a4 el 9 of vl el col el asl vl €1 vil vl 41l oA eel ool 4ol sel ool eol vol xol ol ool o] prol ore] atol miol s arel ori arsl sl ard pre] mrsl
| ] ER-I:-E % E 5 RS 583 El FE R ] = == P4 |Deleted P974,R9T5,P6O6,P6OT,0802,C803 { 02 24/99
! § - 88§ "bggS85qEgs® 5835 S §°8° 20 gat = - R715 k718 4PH
! uses 4 i o 5 EkEgS= = Jaded tRolg RE00 -
TC7832FU = € & ° < 2 Chx d R823,REZ5,R813,R819 o DM
| d P RAcke | Bucts s B — grol, G 6 ohny
| kg3 o lB14 Chenged RE14 to DHP Cwas 10k)
| G & st f———CFup1spas 7ot Chonged S519 o 4009368103
| Veez\2 ground=GND ' o oo I EPPON_28 156083 Changed VRSTD Lo 12V Cuas 6.8Y)
‘ AT ok setect % Kot _pas b - s s1-ssssseen = vte [bhanged 0360 Lo PRP, CRSSD Lo HBRHI01303/05/55
1 2 s O L hange: to PP, o 1303785
Cherger Jack = } P . - B e » 3 z2) ad o1 lAdded DHP P962. deleted VRSSO <il was | FPOM
a4 @ | oesn (L ! ! % K& e e pes L e Al e s /o0 L Iredundant ), Moved 966 to E T_B+ and
= | P EOn 2781 an o sefort P E heer  51-03se2M25  ppyelrt changed C966 o 0805 B.1uf (ESD),
E} | e TGS |———E5mes.pas ! “ep veeftS . o " HODPORTE cont rolled by PUP_ON (COVIC)
e | L e e A L sl A — o, Changed CRISD o 4809653707 ©3/19 99
= | i o il 3 N LS Y 1013fE2 Changed CHPG_DISABLE Lo DISABLE 0s
. e : S — @ 1 A . . o e Chonged 0966 fron DNP Lo 4813624611
fpers = = . e g . " .
e IR 2 D “ e u 2 ez Deleted PEOD,RIST CREDS,CRED] £3/21/39
cots o e g Elrnmos agfile sl IF1 — Tory > Ensnusg Eggg to égﬁ.é“?s wsnu . APH
CROB2. : ' " U] 63| lc1 Ny to uf Cuas uF )
HPS30Tt ook LS g 2 T e 2400 L — . o JelEe 1 e o Chonged €926 1o 15006F Cuds 16006 >
2 Rl = i 1
Re05 - eraco e Edrmme 25 vecoaf 12 voc_rene N B - a1 w05t EE::&:% Eg? {0 32 tyms 18O,
10K peg [ W =1 2w LV 108{E. Hove RS20
> e - =1 B, ooffe . Added RS34,D8511,R800, CP502,R502
| miist = 2 1T = . 1 o7l E—, Changed CREBT 1o 12V Cuas 6.80)
- ) B o3 I Chenged $520,8521 to 2-pole (was 3)
Rasn B . 5 fl Helyg 10s|™
pes s = o9 ea B Added Stereo Audio 1C Ckl
° o Eees * k € D7 105[E5 Added R710,R722,R723,R721
o ugeo € L 3 y oo s Chenged C511 Lo 47uF (was 22uF)
F L I 104
o, w1 f———FSonocx e PD721843HGHC ¢ L 2 ol N e Deleted 0816
- o4 o e 109
Rotock |————CSTotooe g7 - .
] IS Syce 51-98418C04 £ ! | o,y ol Changed 0966 Lo DNP pa/ge 9
Thess . fat e
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