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1 List of available level 2,5e parts C45, M50,
MT50 and A50

ID-No Type Name, Location Part-No.
D100 IC Egold+ (V1.3) L36810-G6132-D670
D100 IC Egold+ (V2.10) L36810-G6107-D670
D361 IC ASIC L36145-J4682-Y29
D800 IC Transceiver IC L36820-L6081-D670
D920 IC PA_Comperator L36820-L6084-D670
N386 IC \Volt.Regulator_ZUB L36820-C6161-D670
N840 IC \Volt.Regulator RF L36810-C6065-D670
R959 Resistor Temp_ Resistor L36120-F4223-H
L366 Diode Diode_AF L36840-D3084-D670
V342 Transistor Tran._Charge L36830-C1104-D670
V344 Diode Diode_Charge L36840-D5061-D670
V442 Transistor Tran. SW_Vibra L36830-C1097-D670
V850 Transistor Tran. VCO_Switch L36820-C6047-D670
V880 Transistor Tran._Sw_Diplexer L36820-C6047-D670
V881 Transistor Tran. Sw_Diplexer L36820-C6047-D670
V920 Diode Feedback_Diode L36840-D5049-D670
V922 Transistor Tran._PA_ Control L36840-C4009-D670
V950 Transistor Tran._ 26MHz_Ampl. L36840-C4049-D670
V951 Diode Capa_Diode L36840-D61-D670
Z100 Quartz Quarz/Egold L36145-F102-Y8
2850 VCO 1LO_VCO L36145-G100-Y93
2851 Filter Filter BALUN L36145-K260-Y31
Z880 IC Ant_Switch_Diplexer L36145-K280-Y181
7890 \VCO Transmitter VCO L36145-G100-Y92
Z900 IC Power_Amoplifier (PA107) [L36851-22002-A45
Z900 IC Power_ Amplifier (PA122) |L36851-22002-A58
2950 Quartz Oszillator 26MHz L36145-F260-Y16
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2 Required Equipment for Level 2,5¢e

GSM-Tester (CMU200 or 44008 incl. Options)
PC-incl. Monitor, Keyboard and Mouse
Bootadapter 2000/2002 (L36880-N9241-A200)
Troubleshooting Frame C45 (F30032-P135-A1)
Power Supply

Spectrum Analyser

Active RF-Probe incl. Power Supply
Oscilloscope incl. Probe

RF-Connector (N<>SMA(f))

Power Supply Cables

Dongle (F30032-P28-A1)

BGA Soldering equipment

Reference: Equipment recommendation V1.0 (downloadable from the technical support page)

3 Required Software for Level 2,5e C45, M50,
MT50 AND A50

Windows NT Version4

Winsui version1.38 or higher

Windows software for GSM-Tester ( Cats(Willtekaaaaa) or CMU-GO(Rohde&Schwarz) )
Software for reference oscillator adjustment

Internet unblocking solution
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4 Radio Part

The radio part of the C45, M50, MT50 AND A50 consists of a Hitachi RF chip-set.

The radio part is designed for Dual Band operation, covering EGSM900 as well
as GSM 1800 frequencies, and can be divided into 4 Blocks.

- Power supply for RF-Part

- Transmitter

- Receiver

- Synthesizer,

The RF-Part has it’'s own power supply realised by a voltage regulator
which is directly connected to the battery. The voltages for the logic part are
generated by the Power-Supply ASIC

The transmitter part converts the I/Q base band signals supplied by the
logic (EGOLD+) into RF-signals with characteristics as defined in the
GSM recommendation (www.etsi.org) After amplification by a power
Amplifier the signal is radiated via the internal or external antenna.

The receiver part converts the received GMSK signal supplied by the
antenna into 1Q base band signals which can then be further processed by
the logic (EGOLD+).

The synthesizer generates the required frequencies for the transmitter and
Receiver. A 26MHz oscillator is acting as a reference frequency.

Restrictions:

- The mobile phone can never transmit and receive in both bands simultaneously.
- Only the monitor time slot can be selected independently of the frequency band.

- Transmitter and receiver can of course never operated simultaneously.
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4.1 Power Supply RF-Part

A directly to Batt+ connected voltage regulator, with a nominal output voltage
of 2.8V is used, to perform the required “RF-Voltages” named VCC2_8 and

VCC_SYN.

The voltage regulator is activated as well as deactivated via SLEEPQ and
VCXOEN provided by the EGOLD+
The temporary deactivation is used to extend the stand by time.

Blockdiagram
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4.2 Frequency generation
4.2.1 Synthesizer: The discrete VCXO (26MHz)
M46 mobile is using a reference frequency of 26MHz for the Hitachi chip set.
The generation of the 26MHz signal is done via a discrete “Colpitts” VCXO .
This oscillator consists mainly of:
A 26MHz crystal Z950
An oscillator switch V950
A capacity diode V951
TP 951 after dividing by two
The oscillator output signal is directly connected to the BRIGHT IC (pin 38) to be
used as reference frequency inside the Bright and to be divided by 2.
This so gained signal SIN13MHZ_BB is used from the EGOLD+(functional M14).
To compensate frequency drifts (e.g. caused by temperature) the oscillator
frequency is controlled by the (AFC_PNM) signal, generated through the internal
EGOLD+ (D100 (functional R3)) PLL via the capacity diode V951.
Reference is the base station frequency.
To compensate a temperature caused frequency drift, the temperature-depending
resistor R959 is placed near the VCXO to measure the temperature. The
measurement result TVCXO is reported to the EGOLD+(baseband L4) via R136 as
the signal TENV.
The required voltage VCC_OSC is provided by the N840 (VCC_SYN) through
R863 and R861
Waveform of the AFC_PNM signal from EGOLD+ to Oscillator
Signalform Il I“ “l I” | NV\/\/V\ _—
EGOLD+
- /1 / | 1
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Circuit diagram
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4.2.2 Synthesizer: LO1

The first local oscillator is needed to generate frequencies which enable the
transceiver IC to mix an “IF” and to perform the channel selection in the TX part.

To do so, a control voltage for the LO1 is used. Gained by a comparator

(located inside the Transceiver -IC).

This control voltage is a result of the comparison of the divided LO1 and a reference
Signal. The division ratio of the dividers is programmed by the EGOLD+, according
to the network channel requirements.

The first local oscillator (LO1) is part of the PLL which consists of the comparator
inside the Bright (D800), a loop filter and the VCO (Z850) module.
This LO1 circuit generates frequencies from:

3700-3840 MHz for GSM900

3610-3760 MHz for GSM1800

(The VCO can be switched via the signal VSW (Pin 3) to generate frequencies for
GSM900 and GSM1800)

RXIF = no IF required TX IF-GSM900 = 45...46MHz
TX IF-GSM1800 = 90...92MHz

Formula to calculate the frequencies:

1*LOfreq. RX EGSM=Ch.*4
PCN =Ch.*2

The VCO (Z850) is switched on by the EGOLD+ signal PLLON (TDMA-Timer J12)

via V850 and therefore supplied with VCC_SYN. The VCO guarantees by using the
control voltage at pin5 a coverage of the GSM900 and GSM1800 band.

The channel programming of the PLL happens via the EGOLD+ signals SYGCCL,
SYGCDT, SYNSTR (RF Control K14, K15, M15).

The required voltage VCC SYN is provided by the N840

V1.1 Page 11 of 49
C45, M50, MT50 AND A50 Company Confidential © Copyright Siemens AG

ICM MP CCQ ST
10/02




SIEMENS

SIEMENS Mobile
CUSTOME

CARE
o«
Circuit diagram
from EGOLD+
v x v
yoo_gry  YEL-OSE RF Main Oscllato
| BCR4EFH _G-I"-U PLLO 30 . &b '
I bk e
| af | _E <« s
el T ME F250-3785/3T65 - 4000 i
: 222 afjﬁ_ Rilge o [P | RES T
| LT * WAED =¥ ™ 2 It:!_ .s.l_i_l - REL
) e
[ 3: : S T ] N S =07
I R‘A o % 7850 o
I i LN )i} I G i [k el
I L - ' %} L
I - T o E i3
H [ -h
I ) [ s
ANTENNA CIRCUIT i E ]2
= A6 - BB I gi '! =]
£ AT - 673 ,mgmhm: Mk ‘-J'E
I b [ F [ —e— =
I AT [z 3 o
| g—e | £ 2
' R R near | | Lasr
%78 w0 N7
v I"Ii- : o113 W
| } ro
g ' i
ol
o
El|E Ik g
- N = 4 te LT WLERFSFM '"4\-'&—%—--— 26MHZ
! — Tz
: ; LT Bright ey :
_ z;l—.r =
¥ (=

E
-

13MHz to EGOLD

V1.1 Page 12 of 49
C45, M50, MT50 AND A50 Company Confidential © Copyright Siemens AG

ICM MP CCQ ST
10/02




SIEMENS Mobile
SIEMENS va
«

4.2.3 Synthesizer: LO2

The second local oscillator (LO2) consists of a PLL and a VCO which are
integrated in Bright IV and a second order loopfilter which is realized external.
Due to the direct conversion receiver architecture, the LO2 is only used for
transmit-operation. To avoid inband-spurious in the transmit-signal, the
LO2-frequency assignment is not fixed for the whole band.

Before the LO2-signal gets to the modulator it is divided by 8 for GSM900 and by 4
for GSM1800. So the resulting

TX-IF frequencies are 45...46 MHz. GSM900
TX-IF frequencies are 90...92 MHz. GSM1800

2" LO freq. = 360...368 MHz  divided by 8 = 45...46 MHz,
divided by 4 = 90...92 MHz

The LO2 PLL and power-up of the VCO is controlled via the tree-wire-bus of
Bright IV+.(EGOLD+ signals SYGCCL, SYGCDT, SYNSTR (RF Control K14, K15, M15))

[The required voltage VCC SYN is provided by the N840 |

Circuit diagram
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4.2.4 Synthesizer: PLL

PLL as a part of the BRIGHT IC

Blockdiagram
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4.3 Antenna switch (electrical/mechanical)
Internal/External <> GSM1900/PCS <> Receiver/Transmitter
The M46 mobile has two antenna switches.
a) The mechanical antenna switch for the differentiation
between the internal and external antenna
ANTENNA CIRCUIT
B36 - B30
to / from % B Tr . E §70-873 ANTENNA Contact
diplexer el N e 68T
o O
1| 3| 4 2| R R X687
4> — — .
RE70 RET1 \L
Iy
; ¢ Internal
2 L
% T o e . —— ———————
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b) The electrical antenna switch, for the differentiation between the receiving
and transmitting signals.
To activate the correct settings of this diplexer, some logical switches and
switching signals are required. (V880, V881)
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4.4 Receivers

4.41 Receiver: GSM900/1800 —Filter to Demodulator

From the antenna switch, up to the demodulator the received signal passes the
following blocks to get the demodulated baseband signals for the EGOLD+:

Filter >>>>>>>> LNA >>>>>>>> Demodulator>>>>>>>> PGC
Z880 Bright Bright Bright

Filter: The GSM900 and GSM 1800 filters are located inside the frontend module.

The Filter are centered to a frequency of 942, 5MHz for GSM900 and 1847,5MHz
for GSM1800. The symmetrical filter output is matched via LC-Combinations to
the LNA input of the BRIGHT (D800)

LNA: The LNA’s are located inside the BRIGHT and is able to perform an
amplification/attenuation from ~ 20dB. The LNA is can be switched in HIGH and
LOW mode and is controlled by the Bright.

Demodulator: The Bright IC performs a direct demodulation of the received
GSM Signals. To do so the LO1 is required.

The channel depending frequencies for 1900MHz band are divided by 2 for
internally.

PGC: After demodulation the “I” and “Q” signals are amplified by the internal
PGC-Amplifier whereby the “I” and the “Q” path are amplified independently
From each other. The performance of this PGC is 80dB (-22 up to 58dB),
switchable in steps of 2dB. The control is realised through the EGOLD+
signals (SYGCCL, SYGCDT, SYNSTR).

After passing an internal switch, the signals are ready for further processing
through EGOLD+

[The required voltage VCC SYN is provided by the N840 |
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4.4.2 IC Overview
IC Overview
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4.5 Transmitter

4.5.1 Transmitter: Modulator and Up-conversion Loop

The modulation is also based on the principle of the

“up-conversion modulation phase locked loop” and is accomplished via the
BRIGHT IC(D800). The internal TX IF-LO provides the quadratic modulator with the
TX IF frequencies (79...81 MHz) by generating 632...648 MHz frequencies,

which are divided by 8.

This so generated IF GMSK RF signal is compared in a phase detector with the
down mixed GMSK RF output from the TX-VCO (Z890).

To get the comparison signal PCN_PA_IN signal appearing at Pin 10 of the (Z890)
is mixed with the LO1 signal (divided by 2).

The output (PLLOUT) signal of the phase detector passes a discrete loop filter
realised by capacitors and resistors to set the TXVCO to required frequency.

The large loop band width (~1,5MHz) guarantees that the regulating process is
considerably quicker than the changes in the modulation signal.

Il'he required voltage VCC SYN and VCC2 8 is provided by the N840|
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4.5.2 Transmitter: Power Amplifier

The output signal (PCN_PA_IN) from the TX-VCO are led to the power amplifier
(Z900) passing a matching circuit. The PA is a “two in one” PA (GSM part not used)
and, is connected directly to Batt+.

After amplification, a part of the output signal (TX_PCN_OUT) is decoupled via a
directional coupler. The other part runs through the antenna switch (Z880) and the
antenna connector (X870) to the Antenna. The decoupled part is equalised by the
detector diode (V920) and used from the (N920) to get a PA control voltage by
comparing this voltage with the PA_RAMP signal provided from the

EGOLD+ (GAIM/BASEBAND H2).

The (N920) is activated through the signal TXONPA and TXON1.

The required voltage BATT+ is provided by the battery.
The required voltage VCC2 8 is provided by N840.

Blockdiagram of LML361 (PA control IC9

PA_ON BS Vdd Vss

Vhowg Y| Y I Vvdd
vdd ! 1
vdd : 1
! |
' I vss
' |
P :
' |
[]

It

Comp 2
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5 Power Supply

5.1 Overview and Voltages

Leerlaufspannung:
3,2V..4,2V PA
¢ > +Treiber
20A +Regelung
peak 150 pF
Ri current I
mpm  NiMH A";\r:lp()jlzgc-er » M her R
agnetischer Ringer

[ASIC] 80 mA g 9
Linear- 2.0V +-5%

@——— Regler [— » VDDRTC
[ASIC]
Linear- [ 5 g7v (1,92V) +- 3%

@——— Regler » EGOLD Core
[ASIC] 140mA max.
;ine?r- 2,65V +-3% > EGAIM,

¢— Regler EGOLD Portpins

100mA . ’

[ASIC] mA max LCD controller
Linear- 2,9V +-3% FlaSh, SRAM, SlM,

@—— | Regler »  Light, Soundchip,
[ASIC] 140mA max. | Vibra-motor, Altimeter

| IbA p 2

35 mA(pk), 7 mA(avg) o P
Linearregler 2.8V +-3,5% Powercontrol-ASIC,
75 mA max. TXVCO
Linearregler M} Transceiver IC,
145 mA max. VCXO
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Overview of HW Structure

All power supply functions of the mobile phone, except the RF-Part, are carried out
by the power supply ASIC (D361)

General:

The pin POWER of the 1/0-Connector is used for charging the battery.

For accessories, which provide a variable charging current, the current will
be set via a pin SB (current byte) (e.g. S25 chargers corresponding to
Car Kits etc.).

- The S45/ME45 power supply is unregulated and cannot be controlled by

the SB signal.
- The SB signal is used to distinguish between various chargers.

The following restrictions must be considered:
The phone cannot be operated without battery.
The phone will be damaged if the battery is inserted the wrong way
- In the charging branch a fuse element is inserted against over current.

5.2 Power Supply ASIC

The power supply ASIC (D361) contains the following functions:

- Control of “Switch On” of the mobile phone via the ON/OFF switch.

- Recognition of external chargers connected on POWER.

- Control of “Switch On” of the mobile phone via the ON/OFF1 (RTC)

- Watchdog monitoring

- Control of mobile phone “SWITCH OFF” via WATCHDOG_puP connection.
- “Switch off “of mobile phone in the case of overvoltage at battery connection.
- Generation of RESET signal for EGOLD+ and Flash

- Voltage generation via “Linear regulator 2.90 V “

- Voltage generation via “Linear regulator 2.65 V “

- Voltage generation via “Linear regulator 2.07 V *

- Battery charge support: interrupted if there is an over-temperature

- Software-controlled switching of voltage supply for the accessories

- Light switching

- Voltage generation for “SIM-CARD”

- VIBRA switching

- Ringer tone switching

- Audio switching

Switch “ON” sequence

- Falling edge recognition KB7, or RTC_INT

- Generation of the “2,07; 2,65; 2,9” voltages

- Generation of the “RESET_2,0V and RESET_2,65V”
- 32,768 KHz oscillator

- Generation of the “Watch Dog” signal through the EGOLD+
after “POWER_ON”

- 26MHz oscillator
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SIEMENS Mobile

SIEMENS

“Switch-On” timing

ON/OFF

POWER ON

VREGI

Komp. 1

VREG2

VSIMIN

Komp. 2

vRF.G3

RESET1, 2

WDOG
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“Switch-Off” timing
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5.3 Battery and Charging

5.3.1 Battery

A Li-lon battery with a nominal capacity of 840mAnh is used for the SIME45 series
and a NiMH battery with a nominal capacity of 550mAh for the C45. M50 and MT50
are delivered out with a Li-lon battery of 650 mAh. A temperature sensor

(22kQ at 25°C) is integrated to monitor the battery temperature.

Battery connector:

AKKU_TYP BATT+
A

P38 @

TP3gt®
TP387@
P38 @

%38

W

M
€3323P3

c3sssp

4-POL g\b |

sz

T387IT8p
87 e

sP
spP
—

GND  GND GND

5.3.2 Charging Concept

The battery is charged in the unit itself. The hardware and software is designed for
Li-lon or NiMH with 4.2V technology.

The battery will be charged as long as the GAIM part of the EGOLD+ measures
changes in the values of the battery voltages during the charging process.

There are two ways to charge the battery:

Normal charging also called “fast charging”

Trickle charging

Normal Charging

As soon as the phone is connected to an external charger, charging starts. The
customer can see this via the “Charge” symbol in the display

Charging is enabled via a FET-Switch (V342) in the phone. This FET-Switch activates
the circuit form the external charger to the battery. The EGOLD+ takes over the
steering of this switch depending on the charge level of the battery, whereby a
disable function in the ASIC (D361) hardware can override/interrupt the charging in
the case of overvoltage of the battery (only in case of NEC batteries).

The charging software is able to charge the battery with an input current within the
range of 350-600mA. If the FET-Switch is switched off, no charging current will flow
into the battery (exception is trickle charging, see below).

For controlling the charging process it is necessary to measure the ambient (phone)
temperature and the battery voltage.
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For temperature detection, a NTC resistor (22kQ at 25°) is assembled in the
battery pack. Via the pin 2 of the battery connector connected to the
EGOLD+ (GAIML3)is carrying out the measurement.

The voltage is measured from the GAIM-part of the EGOLD+ (see description
In chapter 7)

Trickle charge

If the phone has not been used for a longish time (longer than approx. 1 month), the
battery could be totally self-discharged. (battery voltage less then 3,2V), so that

it is not possible to charge the battery via the normal charging circuit. In this case
only trickle charge is possible.

The STV-ASIC (D361) controls the charging circuit himself.

- Battery voltage below 2,8 Volt charging current 20mA.
- Battery voltage below 3,2 Volt charging current 50mA.
- Battery voltage over 3,2 Volt “Normal charging”.

Power supply for the ASIC (D361) in this mode is the external charger.
(vDD_CHARGE)

The switch into normal charging mode, is done automatically if the required voltage
is reached.

z
341 - 360 w
\
£ POWER SUPPLY
381 - 393
BATT+ ¥OD_RTC BATT+
HIFH3
POUER TP361  p R4
L} 3 Da829ED
¢ V244 e
gz v P C2s) = i iy “ 101
= =154 e [ s v e keF ——]
sla ol g2 R ST m.:;;ﬁ
N e o
o T
GHD CND - p— R
@ VBRTLP MLPREGZ ]
1 Ceval o [PEIETR. s attonts  veieu | === CCVI
=2 LIGHT_OFF == =L IGHT DISAELE LITouT =LIGH
= CNI— rxonz L ::
el
]g?gg 1] N T T M
iy TN reszna| -2 LELLE
i SuTFIE M e T
= YO o oo LP AR
- o L
o SEWSE_IN B — -2 BTl TBA
BATT+ @ o P WEFEN |-
S i P Y s
£PPI_FIL = T (2] o B D(,
R37@-1 = o LU RINGIN|— == RTHI
& e e .
30Re2 DO Ca7T e CuTRCRT (T LS
EFNI_FIL=—TF e aunt a2 MR g eEek[ L gy
R310-2 e L s :’—
1200 <= 5 e Al |
T200 == oo mwlu‘ﬁj"
1201 L2 INT vESALDIG
s I
I ey £
— L ey 121
—% L vsza £5
A ey £8
AECI prosy £

D361 -

==  Trickle Charging Power Supply
= “Normal/Trickle” charging activation

Il Attention!!

- a charger voltage >15V can destroy resistors or capacitors in the charging path
- a charger voltage >20V can destroy the MOS-FET switch transistor in the
charging path.
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6 Logic Part

6.1 Overview Logic/control

Overview to the HW structure
The hardware in the M50 / MT50 can be split up into two function groups:
At first there is the baseband chipset with its periphery comprising the EGOLD+,

Flash and power supply ASIC. This function group is basis for all equipment variants.

M50 / MT30
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The logic part of the M50 consists of:

The EGOLD+

Hardware puC-part
Software uC-part

Software SP (Signal Processor) part Equaliser

EGAIM inside the EGOLD+
RTC (Real Time Clock)

R P N M L K J H G F E D C B A
1 Ne QGUARD VBAT QRX R voDT m VssD VvssX MICN1 VMiC EPP2 EPN1 VDD1.0 Ne
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6.3 EGAIM inside the EGOLD+
Intsilll.-" D AC —~
amsk [ S [ s [
Modulator Interp./
oise. DAC "
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EGAIM inside the EGOLD+
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6.3.1 Tasks of the EGAIM inside the EGOLD+
- Measurement of Battery and Ambient temperature
- Measurement of Battery Voltage
- A/D conversion of MIC-Path signals incl. coding
- D/A conversion of EP-Path signals incl. decoding
- Generating of the PA-Control Signal “PA_Ramp”
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Measurement of Battery and Ambient Temperature

The temperature is measured as a voltage equivalent of the temperature on the
voltage dividers R131,R136,R135 for the ambient temperature by the EGAIM.
The battery temperature is measured directly at (13) of the EGOLD+. For this,
the integrated A converter of the EGAIM of the RX-I base band branch is used.
This A converter compares the voltage of TBAT and TENV internally with a
reference voltage BREF.

Via an analog multiplexer, either the RX-I base band signal, or the TBAT signal
and the TENV signal can be switched to the input of the converter.

The signal MEAS_ON from the EGOLD+(GSM TDMA-TIMER G11) activates the
measurement and is used to generate to BREF by the help of R137,R132

=MEAS_ON

BREF

GND GND

Measurement of the Battery Voltage

The measurement of the battery voltage is done in the Q-branch of the EGAIM.
for this BATT+ is connected via a voltage divider R118, R120 to the EGOLD+
(GAIM N2) (Input limitation 1.33V to 5.91V) .An analog multiplexer does the
switching between the baseband signal processing and the voltage

measurement.
&
[aa]
=
=
D] GND
] ZNx
TBAT slz
] TENV
BETEC M[i]o
al &
gg8zzst oD
/
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AID conversion of MIC-Path signals incl. coding

The Microphone signals (MICN2, MIpN2, MICP1, MICN1) arrive at

the voiceband part of the EGAIM. For further operations the signals will
be converted into digital information, filtered, coded and finally formed
into the GMSK-Signal by the internal GMSK-Modulator.

This so generated signals (MOD_A, MOD_AX, MOD_B, MOD_BX) are
given to the SMARI IC / Bright IC in the transmitter path.

D/A conversion of EP-Path signals incl. decoding

Arriving at the Baseband-Part the demodulated signals (MOD_A, MOD_AX,
MOD_B, MOD_BX ) will be filtered and A/D converted. In the voiceband part
after decoding (with help of the uC part) and filtering the signals will be D/A
converted amplified and given as (EPP1, EPN1, EPP2, EPN2) to the internal
earpiece or the external loudspeaker.

Generation of the PA Control Signal (PA_RAMP)

The RF output power amplifier needs an analog ramp up/down control voltage.
For this the system interface on EGOLD+ generates 10 bit digital values which
have to be transferred serially to the power ramping path. After loading into an
10 bit latch the control value will be converted into the corresponding analog
voltage with a maximum of ~2V
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ramp up ” ramp down
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15 16 17 18 30 31 32
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6.4 Real Time Clock (integrated in the EGOLD+)
The real time clock is powered via its own voltage regulator inside the ASIC (D361)
directly from the battery. The so gained voltage VDD_RTC is buffered by a capacitor
(C369) to keep the data (e.g. clock) in the internal RAM during a battery change for
at least 30 seconds.
An alarm function is also integrated which allows to switch the phone on and off.
via RTC_INT
The reference oscillator for the RTC is (Z100)
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6.5 SRAM
Memory for volatile data.
Memory Size: 4Mbit
Data Bus: 16Bit
Access Time: 70ns
The SRAM (D250) is provided with 2.07V from the ASIC (D361) . It is used
from the EGOLD+ to store temporally data.
The communication is controlled and activated from the EGOLD+.
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6.6 FLASH
Non-volatile but erasable and re-programmable (software update) program
memory (Flash) for the EGOLD and for saving user data (menu settings),
linguistic data (voice memo) and mobile phone matching data.
There is a serial number on the flash which cannot be forged.
Memory Size: 48 Mbit (32 Mbit + 16 Mbit)
Data Bus: 16 Bit
Access Time: 70ns (32 Mbit)
90ns (16Mbit)
Boot Block: Top
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7 Acoustics
7.1 General
The Electro-Acoustic components are: a) The Vibra
b) The Microphone
c) The Loudspeaker/Ringer
M46: Audio-concept
MICP2
Internal
microphone MICN2 “ﬂ
(@
1/O-connector Headset
AUDO N
MICP1 MICN1
. AUDO P
T 77T
Schalke Asic
PMB6850 EPN2 w| MUX
EGold+ — —
Internal
R - s
— 1 -
PWM (50% duty cycle) ‘ E
EPN1 2
i %
o
RINGIN
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7.2 Vibra

The vibrator is assembled in the lower case shell. The electrical connection is
carried out via spring contacts The Vibra is driven and controlled from the
power supply ASIC (pin B3)via the signal VIBRA

The vibrator is directly connected to the ASIC’s 2,9V. The diode V440 is used to
protect the circuit against over voltage and switching spikes.

D361
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A ANALDG-SUTTCHES y peauT |53 Py VIBRA
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7.3 Microphone and Loudspeaker (Ringer)
7.3.1 Loudspeaker
Loudspeaker (EPP1_FIL, EPN1_FIL, EPP2, EPN2) and Microphone (MIC2, MICN2-
MICP1, MICN1) are connected directly to the Voiceband-Part of EGOLD+
4TER EPNI_FIL
VMIC . EE ’ EPP1_FIL
QNU ‘G—N;J
Hice2 crarihion
HICH2 crzziion
MICP1 MR
MICNT REELITT
s s A e 343 =
EEEEEFEEE
VOICEBAND
7.3.2 Microphone
Both Microphones are directly connected to the EGOLD+.(Voiceband F1-F4) via the
signals MICN1, MICP1 (Internal Microphone )and MICN2, MICP2
(External Microphone/Headset). Power supply for the Microphone is
VMIC (Voiceband E1)
VMIC
[i,\|£D [H’—rvmt _,i
Mz e |
|: xcqco; T“ - 1 MICP1 o &~ I
106 MICN1 MICP2
E 1 J’: RA02 re cain
VI& MICNZ
#lJE
GND_HIC
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7.3.3 Loudspeaker/Ringer
The internal Loudspeaker (Earpiece) is connected to the voiceband part of the
EGOLD+ (VOICEBAND D1,E2) via the mono audio amplifier inside the ASIC (D361).
Input EPN1_FIL - EPP1_FIL Output to earpiece EPN1 - EPP1
The ringing tones are generated with the loudspeaker too. To activate the ringer, the
signal RINGIN from the EGOLD+ (Miscellaneous,E9) is used
T T T © e ‘
R37A-1 L ’_‘ 2 eTg = —un(,:; IMINTR[NG ~ g
EPNI_FIL: zj?s'i it m;;% unee ﬁ%%iﬁﬂ a3 1?3
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1201 = ‘.M
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700 - 749 GND
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X6 %242—1 Pren ﬁs
i ‘| D4 ]5
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[ BATT+
V387-1 I =
[l |
1| = L1 |z Eg
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8 Illlumination:

8.1 lllumination

The Light is switched via an analogue switch inside the ASIC (D361). It is controlled
from the EGOLD+ (TDMA-TIMER,L15) with the signal LIGHT _OFF. Output is the
signal LIGHT, which is connected via the MMI connector X550 to the keypad LEDs.
and directly to display backlight section
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9 SIM-CARD and Connectors

9.1 SIM-Card

The SIM-CARD is supplied via X520 at pin3 with CCVCC (2,9V) The CCVCC is a
ASIC (D361) switched 2,9V voltage, activated by CCVZQ from the
EGOLD+(Address-Data G13)

If no SIM-CARD is connected, or if there is no response (CCIO) from the SIM-CARD,
the EGOLD+ tries 3 times to connect the SIM-CARD. After this time the EGOLD+
stops trying. That means, if the EGOLD+ is losing the connection while normal
operation of the mobile phone, the mobile must be switched off and on again.

The communication between the EGOLD+ and the SIM-CARD is done via the CCIO
X520 pin6 by using CCCLK as a clock signal.

The diodes V520/521 are used to protect signal lines versus switching peaks.

ve20-1
v520-2

SIM

520 - 529

SIM_LESER_GPOL

SIM_
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wef—=-

s ——| 2 TP506
VEC.§ ——= CCVCC

SIH.RST[— CCRST
SIH.CLK] — = CCCLK

X520

18P,

)
18P, C521
18P

€523
o
52

T526
220N, £520
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sPszz
18P
525"
5P523
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9.2 Display connector

The display is provided with 2,65V from the ASIC (D361). The communication with

the EGOLD+ by the LCD-Signals, directly connected to the EGOLD+

o~
A SCHNITTSTELLE ZU DISPLAY
450-479
47N 470pP
'W"—_L DISPLAY W”ﬁ_
| GND GND
173 R LCD_CS
b - LCD_RESET
SO RO LCD_RS
H— LCD_CLK
53 . - LCD_DAT
> g R452
92 ° l
e
qn G&D
g e 100K
T RGBT
13: 14
ol 1 i
' L1 SE p i
20 I3 GND
>‘| ¢
21> :; | —|‘_—’
R
23; 24
25
}__
26
2T
28 Zow =] =7 = =
X361 QLY ST
o
LCD_CS SIM L9
LCD_RESET Miscellaneous N7
LCD RS Serial-Interface R14
LCD CLK Serial-Interface P11
LCD_DAT Serial-Interface N11
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9.3 1/0-Connector

=

[70 Connector 25 288 2
300 - 340 oo oD t - a0 BAV9S
o A8 ol s
ggﬁﬁg‘w m;;‘, 3|V302-2
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GND GND GND GND GND GND

2t
2,
gt
2,
2t
o
2
3

2.65V
2.65V

Name IN/OUT Notes
Pin
1 GND
2 SB 0] Control line for external power supply
3 POWER I Power input from external power supply
4 FBatt+ 0] Voltage for external accessories.
5 TX 0] Serial interface
6 RX I Serial interface
7 ZUB_CLK I/0 Clock line for accessory bus
Use as DTC In data operation
8 ZUB_DATA |1/O Data line for accessory bus.
Use as CTS in data operation
9 GND_MIC For external microphone
10 [MICP2 I External microphone
11 |EPP2 0] For external loudspeaker
12 |EPN2 0] For external loudspeaker
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9.4 Battery Connector
The battery is connected via the battery connector (X386) to the battery contacts
on the RF-Board.
Directly connected to battery, there is a voltage regulator (N386). This regulator
Is used to provide the external accessories with the required voltage.
To extend STAND-BY time, the regulator is switched on with the signal ZUB_On
only if accessories are recognised.
Responsible for the ZUB_ON signal is the ASIC (D361).
AKKU_TEMP BATT+ FBATT+
TP389T
TP386
TP287
TP388
3-POL-BATT_CON LD2985CM28/181
B ! LI v vour |2
we_tr~ 2 CONTR 3
GND1YL S N . GND NOISE.BP
oz g‘b : Ly A IRRES —
X386 ® 2 2 2§
GND  GND GND OND GND GND
L——= 7UB_ON
Name IN/OUT Notes
Pin
1 Batt+ 1/0 Battery voltage
2 Akku_Temp |O Temperature control of the battery pack.
3 GND
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10 Import Information

Exchange of Level 2,5e Components

Due to the increased number of “wrong” repairs we want to highlight again, that a
defective Level 2,5e component has to be replaced exactly versus the original
spare part from the e-commerce. This includes especially the function state of the
component.

Below the different function states are described by the 2 mostly affected
components

The C45 mobile phone has depending on the production date 2 different
power amplifiers which are not directly compatible.

One PA has the part number L36851-22002-A45 (PA107)
The other one is the L36851-Z22002-A58 (PA122)

How to identify:

To identify the different function state of the components always have a look onto
the top side of the component

L36851-22002-A58 (PA122)

L36851-22002-A45 (PA107)
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b) The EGOLD depending on the production date the internal mask of the EGOLD
has changed. They are also not directly compatible!

One EGOLD has the part number L36810-G6132-D670 (V1.3)
The other one is the L36810-G6107-D670 (V2.10)

The version of the EGOLD and the Mask have to be checked.

L36810-G6107-D670 (V2.10)

" Aok

L
e Bl iEE rEL o) §

L36810-G6132-D670 (V1.3)
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11 Handling of BGA Components

The level 2,5e requires a special kind of handling and storage of BGA-Components.
The following instruction describes the procedure.

BGA spare parts must be stored in a metallized vacuum bag and handled as
electrostatic sensitive components.

If the vacuum bag is opened and a BGA-component is removed, the component
must be soldered immediately. The vacuum package must be vacuum sealed again.
If more than one component is removed, the BGA-Components must be stored in

a 60° Celsius environment (e.g. oven )

If components are outside the vacuum package for more then 7 days, they must be
baked at 125° Celsius for 24 hours before soldering.

If the baking operation is not performed, soldering may not be successful.

BGA storage conditions

- Temp. 5-30°C (before opening of vacuum package)
- Humid. 40 - 60% RH (after opening of vacuum package)
(

- Duration 1 Year before opening of vacuum package)
after 7 Days 125° C / 24hrs. baking is required

12 Additional L2.5e Documents

On our Internet page www.communication-martket.siemens.de are additional
documents as download for Level 2.5e repair.

- -
g g

Dokumentation_13M "GSM Test_Technical
Hz-Tool_V1.0.doc instruction_V1.1.doc"
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