V66 – Level III Circuit Description
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Circuit Description
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Power

1. Power for the unit can be obtained from 2 sources, the first being taken from the battery pack of which there will be 2 capaciaty variants, each in the same colour housing as the phone with which it is sold.

2. The 2 variants will be a Li-Ion 500mAh and an extended life 1100Li-Ion mAh battery packs

3. The battery block J851 on the PCB will have 4 contacts, these being:

· Pin 1 – BATT+ (Description will follow, see point 4)

· Pin 2 – BATT_SER_DATA - This feature is used to communicate via the One-Wire Bus interface with the serial EPROM inside a “Smart” battery. Charging characteristics supplied by the battery can be read from this line, one bit at a time.   It is supported by V2 and is fed to the Patriot IC – U700 on Pin G2

· Pin 3 –THERM – Senses Battery temperatures for rapid charging, uses AD4 an 8-bit A/D input of GCAP III on Pin M5 to evaluate the voltage and convert it to and digital value. The potential divider network R925, R928, supports the THERM line and R947, with the originating voltage provided by THERMBIAS from GCAP III Pin K6 A internal PMOS pull up that provides a bias to the external battery thermistor when standby pin is low. –Vd  < Vthermbias > V2+Vd
In the case of Sapphire SIMPD1 and SIMPD2 are not used instead SIMPD0_PB18 is utilized from Patriot.

· Pin 4 – Ground
4. BATT+, which should be between Vmax – 4.2 Vmin – 2.85V, and is then fed to Battery Select FET Q942 where the incoming battery voltage will be applied to the multi pin source on Pins 1, 5 & 8. 

5. The signal Main originates From GCAP pin P6 called MAIN_FET signal, is applied to the gate when no Ext B+ is available and allows current flow of BATT+ from source to drain and then this will be output as B+.

6. The other source of power is from EXT BATT+, for this we use an External charger, car kit or Vehicle Power Adaptor, the type of power source will be decided by the inputs on the External connector J850. See below table:

	DUMB_SEL2 PIN 10
	DUMB_SEL1 PIN 11
	DUMB_SEL 3 PIN 12
	DUMB DEVICE NUMBER
	ACCESSORY

	0
	0
	0
	0
	TTY DEVICE

	0
	0
	1
	1
	DESKTOP SPEAKERPHONE

	0
	1
	0
	2
	PTT HEADSET

	0
	1
	1
	3
	FM RADIO HEADSET

	1
	0
	0
	4
	IrDA ADAPTOR

	1
	0
	1
	5
	CLIP ON SPEAKERPHONE

	1
	1
	0
	6
	SMART AUDIO DEVICE (2)

	1
	1
	1
	7 (1)
	EASY INSTALL HANDS FREE KIT (EIHF)


7. The EXT BATT+ Voltage, which can be anything between Vmax – 6.6V

Vmin – 3.3V, is then fed from J850 as EXT BATT+ to U901 which acts as a Over Voltage IC This then allows a bias voltage onto the gate of Q945 Pin 4 which throughputs EXT BATT+ to EXT B+.
8. Ext B+ is sensed by MOBPORTB (Pin K7) GCAP III, this allows sensing of power supply availability to GCAP III.

9. EXT B+ is then fed through Protection Diode CR940, through S1 of Q945, passed through to the Drain and out as B+, Biasing provided by Q944. Midrate_1 is pulled low all the times. When charger is connected and phone is turned on then Midrate_1 momentary goes to 2.14V and then goes back to 0V. This puts the phone in Charging Battery mode. 

10. B+ is then input to GCAP III on Pins J10, J14 and P7. B+ will also then be used to provide power for the regulators as follows. 

11. As power is applied to GCAP III the 32Khz crystal Y900 will start to oscillate giving the clock signal GCAP_CLK Pin C7 to Patriot Pin L3.

12. The 32Khz clock will then be multiplied by 8 and given to the reference clock 256Khz of the V_BUCK internal reference-switching units. V_ Boost is used to generate VSIM1 for SIM Card in Sapphire. 

13. At this point GCAP III will use B+ and GCAP_CLK to generate V_BUCK. The BUCK regulator circuit uses a Switch Mode Power Supply Circuit; see below explanation to generate the correct voltage. The LX1 signal decides the duty cycle of the output and therefore the amplitude of the voltage.

14. V_BOOST is responsible for voltages above the battery voltage and V_BUCK below the battery voltage; they are hardwired during manufacturing and will set up the reference voltages for output. For V66:

PGM0 (Pin J2) = Ground

This Gives the following:

PGM1 (PinJ4) = B+


Ref 1 – 2.775V – Pin H12

PGM2 (Pin K2) = Ground

Ref 2 – 2.775V – Pin B9






Ref 3 – 2.775V – Pin B11






V1 – 1.875V – Pin E14






V2 – 2.775V – Pin P1






V3 – 1.875V – Pin H14






VSIM1 – 3.00V – Pin M13

15. For V_BUCK, B+ is applied to the PSRC1 input of GCAP III Pin M9, this is fed into the switching circuit and after the duty cycle is adjusted, the controlled signal will be fed out as LX1 Pin P9 and the resultant voltage will then be applied to the appropriate voltage regulators. V1 Pin E13 and V3 Pin G12 

16. Inputs to regulators V2 Pin N2 and REF 1 Radio B+ is the inputs to regulators V2 Pin N2 and REF 1. (Radio B+ is generated by both supply through Q945, and Q942) are powered by Ext B+ or BATT +
17. VSIM 1 is controlled by V_BOOST which boosts the B+ voltage Pin 3 up to 5V, output on Pin 1, using a SW mode Power Supply. GCAP_CLK Pin 6 controls timing for voltage generation The 5V is then fed into GCAP III on Pin M2, where it will feed the VSIM1 regulator to give 5V to the SIM card should it be required. 

18. At this point the MAGIC DM will then begin to power up.

19. B+ is fed into the Source 1 and 2 of Q201 (Pins 5 & 2 respectively), the Voltage form GCAP III, VREF provides the bias for Q201 and allows the production of RF_V1 and RF_V2 from B+. These are output from Q201 on Pins 6 & 4 respectively.

20. RF_V2 and RF_V2 then provide all power requirements to the MAGIC DM, 

· RF_V1 Input on Pins H7, C8 

· RF_V2 Input on Pins D8, C6, B3

21. On Power being applied to MAGIC DM there are 2 different reference clocks produced. Initially, as soon as power is applied to the 26Mhz crystal Y200 will begin to oscillate driven by XTAL_BASE Pin F2. This will internally be divided by 2, to give our external system 13MHz clock. This is then fed out of the MAGIC DM on Pin J6 (MAGIC_13MHz) and distributed to Patriot Pin A2 (CKIH), then from Patriot Pin L3 to GCAP III Pin N7 as GCAP_CLK. 

22. [image: image5.wmf]D3

D1

Vref

G1

G3

R2

R1

Vgg1,2

R1 adjusts bias of Predriver and Driver

Vgg3

GND

R2 adjusts bias of Final

D2

ABC

ABC1,2

Vg1,2

ABC3

VAR ATT

Vattn

VG3

T1

T2

T3

[image: image6.png]


This then allows the production of DCLK (Pin E5) & FSYNC (Pin D5), which with our TX (Pin C5) and RX (Pin B5) lines allows SPI communication between GCAP III and Patriot.

23. At the same time the 13MHz Varactor Diode CR248 is producing an output. This output is controlled in the following way: The 26MHz from Y200 is divided down to 200 kHz (this 200Khz is kept absolutely stable by AFC information that is derived from the feedback from the RX VCO) and is fed to a phase comparator within the MAGIC DM. The 13MHz from CR201 is also 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 CR201. 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 signal from Patriot Pin A3 is fed to MAGIC DM Pin G6. This in turn then switches the Multiplexer from the output of Y200 to the CR248 output.
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24. Once the initial clock is running, Reset is now pulled high which is followed by WDOG being pulled high

25. The GCAP supplies the SRAM with SR_VCC and SR_CS Pin A8 and E7 respectively. These are from a hold up circuit within the GCAP, which are used to supply the SRAM during temporary power interrupts. During these interrupts power is supplied from the RTC Battery.
26. Basically there is a timer within the GCAP III, which will hold the SRAM memory hold high for a few seconds after loss of power. If the phone should lose power accidentally for example due to battery contact bounce, then this timer is bypassed and power to the SRAM is supported by the RTC Battery and the memory hold SR_HLD is held high (Internal to GCAP III). This supports the display with an image whilst the unit carries out a controlled soft reset.
27. Within GCAP III, a Seamless B+ switching module, allows power for a unit, which is being powered by a battery, to be derive power from an external power source that is connected after the unit is powered up.
28. Its operation is as follows. The battery voltage is monitored within the GCAP, BATT+ Pin P6, if then an external power source is measured from GCAP III Pin K7 MOBPORTB
29. As soon as the Ext B+ voltage exceeds 3.6V the MAIN signal GCAP Pin P5 will go high, this will switch through EXT_B+ to B+ via Switching FET Q942.
30. Power Down: Power down can only occur when Watchdog (WDI) is driven low GCAP III Pin K13
31. When the Power Button is depressed an interrupt is generated from GCAP III to the Patriot IC, which will pull watchdog low from GCAP III. At the same time RESETB GCAP III Pin M4 will be kept low to ensure no accidental re-powering up of the unit, should there be any delays in the power regulators closing down.

32. Also there is a Under Voltage Comparator to ensure that as the battery drops below +2.675V, the unit is powered down to ensure no over discharging of the battery and therefore stopping any battery damage. This turns MOBPORTB = 0 and the unit powers off.

RECEIVE

33. The received signal is received through the Antenna A10. The Tri Band antenna is built up as per the diagram below and the received frequencies consist of:

a. EGSM 900 – 925.2Mhz – 959.8Mhz

b. GSM 1800 – 1805.2Mhz – 1879.8Mhz
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GSM 1900 – 1930.2Mhz – 1989.8Mhz

34. The received frequency is then passed through Antenna matching LC circuitry, and into the mechanical AUX RF switch A11. This is used as the Auxiliary RF Phasing / test port. The input from / to the Main antenna is Pin 2 with the input from the RF Switch U10 entering on Pin 1 (The Antenna is physically disconnected once an external RF Cable is connected)

35. The received frequency is then fed into the RF Switch U10, Pin 16.

36. U10 is controlled by the following signals:

a. N_GSM_EXC_SW

b. GSM_EXC_SW

c. DCS_SW

d. N_DCS_SW
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	V4
	V3
	V2
	V1
	PATH

	N_DCS_SW
	1
	0
	0
	0
	(RX2) GSM, PCS receiver

	DCS_SW
	0
	1
	0
	0
	(RX1) DCS receiver

	GSM_EXC_SW
	0
	0
	1
	0
	(TX2) GSM transmitter

	N_GSM_EXC_SW
	0
	0
	0
	1
	(TX1) DCS, PCS transmitter


37. As can be seen the T/R switch operation is very simplistic with the control signals, opening or closing the appropriate FET to allow input from either the PCS / DCS TX path or EGSM 900 TX Path, output to the two RX paths or output to the Antenna. Obviously the 2 RX paths are completely isolated during the TX burst.

38. The Received frequency is then output to the appropriate frequency range output, for EGSM 900 / PCS1900 the RX2 output is used Pin 12 and DCS1800 Pin 9.

39. These outputs are then fed into selective band-pass filters, which will attenuate all other frequencies other than the band that we require.

a. For EGSM 900 – FL103
b. For GSM 1800 (DSC) – FL101
c. For GSM 1900  (PCS) – FL102
40. Each of the filter outputs are then matched using an LC tuning circuit.

41. The selected band filter outputs are then fed into the Front End IC U100.

42. The MC13709 Front End IC implements a Tri-band front-end receiver for EGSM, DCS & PCS. The low band line up consists of an input low noise amplifier with the outputs driven off the IC for inter-stage filtering and frequency matching. The signal then comes back onto the IC into the RF amplifier of the Mixer. The mixer has a common LO stage to improve the mixer output IF frequency performance. The LO is fed into the mixer through a buffer. The high band has an equivalent line up. LNA1 is targeted for use in the 900 MHz GSM spectrum. LNA2 for the DCS / PCS frequency ranges.

43. If the L pin is connected to supply, then the LO input buffer is activated. However the LO buffer will be on in additional states when LO is held low.

44.  If the B pin is connected to ground then the 800/900MHz front end is activated and feeds the IF output. If the BAND_SEL pin is connected to VCC then the 1800/1900MHz front end is activated and feeds the IF output.

45. If the E pin is connected to supply, the remaining RF circuitry (selected by B) is enabled. If E is connected to ground then the IC is placed in a low current standby mode, or has the LO input buffer enabled dependent upon the L.
46. The circuit is supported by RF_V2

47. The operation of the Front End IC is as follows.

a) Signal from GSM / DCS / PCS Filters comes in on either pins 18, 13 or 16 respectively.

b) The appropriate signal is passed through its respective LNA and out to matching network. Pins 12(O/P) + 9(I/P) for GSM 900, Pins 20(O/P)+ 24(I/P) for DCS / PCS (FL100 removes any unwanted frequencies)

c) The next stage (MXR1 or MXR2) is made up of four ‘stacked’ modified Darlington pairs. (See below)

Darlington Pair shown in Front end IC Configuration





d) As can be seen the 2 outputs, which are 180 deg out of phase, are fed to the mixer along with the Receiver VCO frequency. 

e) These products are then mixed to give a + and – IF which is perfectly balanced and fed to the SAW filter.

Notes:

Main reasons for front end IC:

· Integration, less parts and less space (~49 parts less discrete equivalent)
· No inter stage or buffer filtering required 

· <1uA shutdown current

· Mixer Gain, 1dB(DCS)
4dB(GSM)

· The reason for using a mixer and not a phase shifter on 1 line is that at 400 MHz the output lines are very difficult to balance using the phase shifter which tends to drift.

· The SAW filter is the same as previous 400MHz products and is balanced to accept the + and – IF’s 

· The reason for 2 IF’s is that this provides cancelling for the 3rd harmonic of the 13MHz system clock which at Channels 70 and 5 interferes with the received


frequency, but we can still run if Pin 4 is grounded and we take the o/p from Pin 3. This gives improved overall IP3 (Third Order Intercept) and 1dB compression performance

· Common part across 800MHz, 900MHz, 1800MHz and 1900MHz operation

49. The balanced outputs are then fed into tuning circuitry before being fed into the SAW (Standing Acoustic Wave) Filter FL104.

50. The SAW filter uses a balanced input set up on Pins 1 & 2 to filter the 400Mhz IF, the filter has a bandwidth of 166Khz. Pin 8 is connected to an Expansion coil L114.

51. The SAW filter removes any of the unwanted harmonics that are created during the mixing process within the Front End IC.

52. The pure 400Mhz output is then fed to the Isolation Amplifier Q151

53. The purpose of the isolation amp is to isolate the separate groundings of the IC supply to that of the RF circuitry supply.

54. The Isolation Amp is supported by SW_VCC from MAGIC DM U201 Pin C7.

55. The amplified output signal is then fed to U201 Pin A7 PRE_IN.

56. The following actions take place within MAGIC DM:





57. Operation of the MAGIC DM is as follows:

a. The IF received signal is fed into the MAGIC DM on Pin 7 (PRE_IN) and into a PGA (Programmable Gain Amplifier.

b. The signal is then monitored for signal level strength and if not attenuation is required the signal will be amplified by 93.5dB +/- 2dB. If a strong signal is received then the gain can be reduced in steps of 10db up to and including 30dB as required. The attenuation is controlled by the SPI bus from Patriot using the signals MQSPI_CLK, MQSPI_CS1 and DX1, (SPI data). These enter MAGIC DM on Pins H4, G5 and J3 respectively. (This gain is a total of all amplifiers within the MAGIC DM) 

c. The signal is then demodulated using the 400Mhz reference created from CR200. The charge Pump voltage from MAGIC Pin A9 drives the Cathode of CR200 to produce an 800MHz reference frequency, which is amplified by Q200 and fed into the MAGIC on Pin E9.

d. The 800MHz is then divided by 2 and fed into a Quadrature generator where the signal is split and applies a 90o phase shift to one of the outputs.

e. These 400MHz reference signals then demodulate the incoming signal.

f. At the same time a sample of the 400MHz reference is divided down and fed back into a phase comparator with a more accurate ref generated from the 200KHz MAGIC DM internal system clock. Any phase errors will produce a DC error voltage, which will provide a phase lock loop system for CR200.

g. We now have our RXI and RXQ which are filtered to remove any DC offset, amplified and then fed out to 8 Bit A / D converters. The digital RXI& Q words are then applied to the Serial Interface and fed out as SDFS Pin G9 / SDRX Pin G8 & SCLK_OUT Pin F7.

h. Once the RX_ACQ signal from Patriot onto MAGIC Pin H8, BFSR will be fed out which will be followed by the data will be fed out in 8 Bit, 2’s compliment form. RX_ACQ will go low.

i. In GPRS Mode the BFSR frequency is increased so that the No of bits is increased from 8 to 10, and RXI will be sent on the first BFSR and RXQ on the second…and so on…

j. These signals are then filtered through FL200 and output as BFSR (Base-band Frame Sync Receive, and is used to synchronize MAGIC to Patriot). BDR (Base-band Data Receive, this is the received digital Data) and BCLKR (Base-band Clock Receive, and this is used to clock the data from MAGIC into Patriot.

58. Once the information has been received by Patriot (Pins D12- BFSR, Pin B10 – BDR and Pin A10 BCLKR, the information will be processed in accordance with normal GSM specifications.

59. Types of Processing applied to the data are:
a. De-Interleaving: Interleaving is a way in which the information that is to be transmitted is jumbled around before it is sent i.e.

If we wish to send the information ‘They must read this’

However if we jumble the bits around that make up the words, i.e. transmit in a different order.


b. Channel De-Multiplexing – this is where we decode the signal that was transmitted. Encryption at the transmitter ends is usually done by X-ORing the information.

c. Forward Error Correction Decoding – This is where the redundant bits of data that were added in the transmitter are removed, and the information that is received can be processed. The redundant bits are added in various quantities dependent upon the signal quality. This means if some data is lost whilst travelling OTA then, for example, instead of 8 bits of speech data being lost, only 4 bits of speech and 4 bits of redundant data.
d. De-Segmentation and CRC Attachment analysis. – During the transmission process the data is broken into packets of various lengths (No of bits). These packets are then processed to give a checksum of what should be expected at the receiver. Once in the Patriot the information received is processed, and the two checksums compared. From the analysis, the correct algorithm for repairing any data corruption can be implemented.
61. From Patriot, the processed information is then fed onto the GCAP III via the DIG_AUD SPI bus on the lines SCKA Pin F10, STDA Pin J15 and SC2A Pin K10, these go to GCAP III on Pins E5 DCLK, C5 TX and D5 FSYNC respectively.

62. Within the GCAP III, the following processing takes place:





a. The processed digitised audio enters the GCAP III on Pin B5 (RX) accompanied by a frame synch and carried out on a clock train. And is transferred through to a D/A from the SPI Interface.

b. From here the digital signal is converted into an analogue format.

c. The signal is then fed back out of GCAP III from Pin F1 (SPKROUT1) to discreet circuitry R929 / C956 / C955 / R939 which is an audio filter along with coupling capacitor. SPKEROUT1 and SPKRIN will output their bias voltages during standby time. This is to maintain the voltage across a coupling capacitor to avoid audio “pops” at enable of the amplifier A1.

d. This signal is then fed back into the GCAP on Pin H1 (SPKRIN)

e. From here the signal is amplified and fed out as SPKR-, the signal is also fed through an inverter to be fed out as SPKR+. The SPKR + & - are fed through to the Flip on J826 Pins 11 & 9 respectively.

f. The SPKR- signal is also fed out to the Headset Jack J650 Pin 3, as HS_SPKR
g. Stereo headphones are detected by state of Dumb Select Lines (J850 Pins 10, 11, and 12).  For FM stereo headset, Dumb Select 2 (J850 Pin 10) must be pulled low and Pins 11 and 12 left high (the default state). The interrupt for the headphones is detected on the A1_INT line from Pin 2 of Headset Jack J650. This signal will be pulled to ground when the headset is connected. During a 30msec period that the headset is plugged in or out, the audio amplifiers are disconnected to prevent any unwanted sound made by the actual physical contact of the plug.

h. Audio signals to external accessories such as a car kit or hands free speaker-phone are routed from the D/A and through an OP amp to give required gain to the signal.

i. The audio is then fed out of GCAP on Pin K3 (EXT_OUT) and fed to the External Accessory Connector J850 Pin 15, this has a control signal ON_OFF which allows accessories to power up the phone

j. The Accessory connector can then be configured.

TRANSMIT

63. As there were several audio output for Receive, there are also several methods of audio input.


64. The following is the sequence the input audio follows through the GCAP III.

a. From the Microphone fitted to the PCB, MIC1, Pin 1, the audio is fed into GCAP III on AUX_MIC - Pin B1, AUX MIC + is connected to VAG, (VAG is a reference voltage typically 1.25 – 1.38V dependant on loading). The bias for the MIC is from Pin D2 of GCAP and is originated from VAG (Usually 2.1V).

b. This signal is then amplified and fed to a Multiplexer.

Alternatively:

c. Transmit audio from the Headset Connector J650 Pin 4 is input into GCAP on Pin A1 MIC_IN. See point 62-h for description of Interrupt process. The DC voltage MIC_BIAS2, GCAP Pin E2, provides the biasing for this audio.

d. Again VAG is used as reference voltage

e. The purpose of the 2 signals MIC_OUT and AUX_OUT are:

MIC_OUT = Output of amplifier for headset Microphone.

f. AUX_OUT = Output of amplifier for internal Microphone. This signal is then amplified and fed to a Multiplexer.

Alternatively:

g. Input speech audio from an external accessory enters the external Accessory Connector J850 on Pin 16 (see Point 62-k for description of connector configuration).

h. This is then fed onto GCAP Pin C3, EXT_MIC. This is then fed onto GCAP Pin C3, EXT_MIC. This signal is supported by V2 and the signal OG3.
i. Again this signal is fed into the Multiplexer.
63. The appropriate signal is then fed through to a programmable gain amplifier where the gain can be controlled in 1db steps from –7db through to +24db.

64. After amplification the signal is passed through an anti-aliasing filter which prevents aliased components from passing on to output; also prevents overdriving of ADC , the signal is then converted to a digital signal, through an analogue to digital converter.

65. The digital signal is then passed through the SPI interface and clocked out of the GCAP on the TX line Pin C5, which, as Receive uses the Frame synchronisation pulse FSYNC Pin D5 and the clock DCLK Pin E5.

66. The SPI bus carries the audio to the Patriot IC arriving on Pin K13.

67. Within Patriot, the information is processed in reverse as described in Point 60.

68. The information has now been padded out with redundant bits of data for security and error correction; this therefore reduces the data transfer rate.

69. The audio can now be sent to the MAGIC DM IC for modulation and is clocked out of Patriot on the Base band Data Transmit (BDX) U201 – SDTX: Pin J2. Using the Base band Clock Transmit (BCLKX) U201 – TX_CLK: Pin G7
70. In comparison to Whitecap based products the modulation and output of the tuning voltage is different. Please see block diagram below.



















71. The Audio signal is modulated in the following way:

a. The data from Patriot is serially clocked into a register within the MAGIC DM U201

b. The data bit being sampled is then compared with the last 3 preceding bits at the start of DM_CS and will continue sampling each bit on each clock pulse until DM_CS goes low.

c. From this sampling, 1 of 16 GMSK waveforms is selected from a Look Up ROM. (This is the same as modulating a carrier with a + / - 90o phase shift.

d. This digital representation of the modulated carrier is then combined with the channel and AFC information to give a digital word that will represent the final output from the MAGIC IC. From here the signal modulates the system clock to produce the necessary transmit output frequency.

e. Each different frequency is then fed into an accumulator, (an accumulator basically takes many over-sampled segments of a waveform and recombines them, averaging the overlapping segments to reform the signal with a maximum signal to noise ratio.)

f. The accumulator will then output the correct frequency GSM900, 1800 or 1900 and feed this into a phase comparator. With the TX Feedback frequency which enters MAGIC on PRSC_IN on Pin A3.

g. Any resultant phase errors i.e. the modulation will force the charge pump to produce a switched (by DM_CS) offset DC voltage that will drive the TX VCO of the form:





72. As mentioned earlier for this produce we now use Dual Port Modulation, the high level explanation of why we have gone to this method is to reduce the phase errors that have affected past products. Basically we need to get a loop filter bandwidth of approximately 200Khz, however, the nearer we get to 200Khz, the ORFS (Output RF Spectrum) is improved but modulation quality is reduced. The closer we get to 300KHz, ORFS is affected but Modulation quality is improved.

73. The way it works is as follows:

a. As before get a GSMK waveform from the Look up Rom and the Serial Data

b. This waveform will then be input to a 9-bit D/A, which will output an analogue format that follows the waveform

c. In effect this output is added to the signal from the TX_CP output within the loop filter and restores the high frequency components that have been attenuated in the PLL process of TX_CP.

d. This of course improves the purity of the output burst.

74. The charge pump TX VCO drive signal from MAGIC Pin B1 (TX_CP) is now forwarded to the Loop filter consisting of C242 / R229 / R230 / C244.

75. The loop filter is designed as an active device that reacts to changes in output frequency of the MAGIC modulated charge pump and in addition to performing the ‘smoothing’ function to stop any discrepancies in CP voltage being fed to the TX VCO, it also adds the high frequency modulation components from the dual port modulation output, see Points 72 – 74.

76. The Charge Pump voltage is now fed to the TX VCO U350.

77. The TX VCO is controlled by a number of signals, please see page 7 and below for diagrammatic view of signal production. The signals used for TX VCO operation are:

· GSM_EXC_EN – Enables GSM Output frequency buffer Pin 13

· N_GSM_EXC_EN – Enables DCS / PCS Output frequency buffer Pin 1

· N_DCS_SEL – For GSM=H

DCS=L
PCS=H Pin 2

· N_GSM_SEL - For GSM=L

DCS=H
PCS=H Pin 3

· N_TVCO – Transmit Enable Pin 10

· SF_OUT – The TX VCO support voltage


78. The operation of the TX VCO – U350 is as follows:

 

a. TX_CP Charge Pump voltage is fed in from MAGIC DM U201 Pin B1, through the loop filter and enters the TX VCO on Pin 6.

b. Dependant on the band select signals N_GSM_SEL and N_DSC_SEL, the appropriate channel frequency will be created with the slight variations on the Charge Pump level corresponding to the speech modulation.

c. The signal is then amplified and a sample is fed back out on Pin 12 PRSC_FDBK to be used within the MAGIC DM as part of the Phase lock loop.

d. The signal is then split into the 2 buffers, which are independently switched on or off by the signals N_GSM_EXC_EN & GSM_EXC_EN, which will allow output of the TX output frequency into the correct path.

79. The GSM signal is then fed out of the TX VCO Pin 14 on the signal path GSM_TX_VCO_OUT and enters Pin 16 of the GSM PA U500.

80. The DSC / PCS frequencies are fed out of the TX VCO on Pin 16 and enters the Isolation / Filtering circuitry U551 & Q530. This is used for attenuation and as an isolation Amplifier: it creates more isolation between VCO and PA, which prevents low pull on VCO.

GSM path does not have a similar circuitry since it can make RMS Phase/Peak phase worse. .

81. From here the signal is passed through an Isolation Diode D545, this diode is use to prevent any stray signal reaching the DSC / PCS PA. It works using the Power control signal VCTRL, from the Power Control IC U400 (Explained Later) and the signal N_GSM_EXC_EN. Basically when GSM is transmitting the N_GSM_EXC_EN signal is low and therefore the diode is reversed biased.

82. Please see Over for operation of PA:



83. For the purpose of this explanation, we will discuss only the GSM PA U500.

a. The transmitted output frequency from the TX VCO is fed into the PA on Pin 16 (G1)
b. The variable attenuator is controlled by the signal GSM_PWR_CTL this signal is a direct switch through of the VCTRL Power Control signal. It is switched through by Q410 when GSM_EXC_EN is high.

c. The signal is then amplified through T1 and T2, the support for these FET’s is provided by PA_B+, which is derived from the circuit containing Q451 and Q450. DM_CS turns on Q451, allows B+ onto the gate of Q450 (Through a 680Ώ resistor) which it turn switches B+ through to PA_B+
d. R1 is set to adjust the maximum gate bias and hence the maximum gain.

e. The amplified signal is then coupled to the final stage T3 where this time the Maximum gain is preset by R2. The final output is fed out the GSM _PA on Pins 6 – 9 inclusive (This is to enable a lower current output spec device).

84. The outputted signal is then fed to U10 the TX / RX switch on the signals GSM_TX (For GSM) and DCS_PCS_TX for either PCS or DCS frequencies.

Power Control

85. See Block Diagram of Power Control IC U400






















a. The IC is enabled during transmission burst time using PAC_275 on Pins 3 and 14

b. RF_IN – this provides a DC Voltage sample level proportional to the Peak output power voltage, and will be fed into the RF Detector.

c. DET_SW – To create our VCTRL Power control voltage, we compare our AOC voltage from MAGIC DM Pin B6 with our sampled DC Voltage from the PA Output. The difference in levels will provide us with an error voltage that can then be applied to the PA, Pins 12 / 14 / 17 for GSM PA U500 and Pins 4 / 2 / 19 for the DCS / PCS PA U550. (Also applied to the Anode of D545 for Isolation)

However due to the un-linear output response from the comparator, the low power levels, which will have very small DC values must be stepped up to ensure that the output from the comparator is within the optimum range and therefore correct. (No Gain when DET_SW is pulled low)

d. TX_KEY / ACT – As the RF Detector has a threshold voltage, once the AOC voltage is applied to the comparator, as there is no reference, from the detector the PA will not be ramped up linearly, therefore TX_KEY_PAC and ACT are used to drive the PA Linearly up to the point when the RF Detector comes active, i.e.









This is also referred to as the initial loop pre-charge. 

e. FB / INT – These PAC IC connections are used to incorporate external circuitry that is used to control loop bandwidth dependant on the gain of the external exciter and PA.

f. EXC – Used to drive the PA through Q410 creating the signal VCTRL. Usually site between 0 and 3V.

g. SAT_DET – This is used to ensure that the PA does not saturate, if the input to the detector from the PA lags too far behind the AOC profile, then the AOC signal goes low and the AOC voltage will be reduced until the 2 outputs are comparable, at which point SAT_DET goes high again.



h. SAT_BYP is basically at Saturation detect delay and by decreasing or increasing the value of the connecting capacitor C408, affects the sensitivity of the SAT_DET signal. Greater Capacitance – Greater Sensitivity.
i. AOC – Automatic Output Control - 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. This input level from the Modem IC will be between 0 and 2.5 volts.

Display

86. The display is controlled using the BB SPI Bus from the Patriot IC, consisting of BB_MOSI (Master Out- Serial In) Pin F5; this signal carries the display data and enters the Flex Connector J825 on Pin 16. The data is clocked to the display using the BB_SPI_CLK Patriot Pin E2, Display Connector Pin 14
87. The display is enabled using the DISP_SPI_CS signal, Patriot Pin E1 and the SDI_D_C signal, Patriot Pin F3 - J825 Pin 6. Serial Display Data/Control Line; Functions as SPI CS when SDI disabled.
88. V3 and V2, J825 Pins 18 & 20 support the display respectively.

89. C8 / C4 / C5 & C6 on the LCD PCB provide contrast control and VL2 through to VL6 serve the as Bypass capacitors. Solomon SSD1820 Display Driver has internal voltage (10V) generator to provide driving voltage for LCD. VL2 through VL6 requires bypass capacitors (a range of 0.47 to 2uF- currently we are using 1uF).
90. The V66 has 2 different colours for backlight display, Green and Red, they are switched on by the signals RED_EN or GRN_EN – Patriot Pins D3 & E5, J825 Pins 3 & 5 respectively. These signals allow an pass to earth via Q1 (Red) or Q2 (Green) (On LCD PCB) for ALRT VCC (J825 Pin 25) which is created when the signal PA_DRV, GCAP III Pin N19 switches B+ through Q938 to ALRT_VCC.

SIM Circuit

91. The SIM Block S1 is contained in the flip under the front facia plate, and functions using the following signals:

a. SIM_PD0 J825 Pin 21, this is a mechanical contact that is enclosed within the SIM door and makes contact with VR1 (On LCD PCB), if the Patriot manages to reset the SIM card through LS2_OUT-SIM_RST, then a path will be made to earth to signify that a SIM card is present. The PD0 signal is sent to Patriot Pin K8
b. VSIM1 – originates from GCAP Pin M13 and is programmed to 3V primarily, if the Patriot fails to communicate with the SIM card, VSIM1 is re-programmed to 5V.

c. SIM_I_O – This is the data transfer bus, where Data being read from the SIM card is out put from the SIM Block to J825 Pin 19 and fed into GCAP III Pin M11. Within the GCAP the data is level shifted down to 1.8V and output to Patriot J12 form GCAP Pin P12 using the signal SIM_RX
For Data being written to the SIM card, the data is output from Patriot Pin J11 – SIM_TX to GCAP Pin N11 where the signal is level shifted up and output to SIM block from Pin M11 as SIM_I_O through J825 Pin 19.

d.  LS1_OUT_SIM_CLK – this is the data clock and originates from Patriot as SIM_CLK Pin J14 to GCAP Pin F18, the signal is then level shifted and output on Pin P11 as LS1_OUT_SIM_CLK to J825 Pin 15 and onto SIM Block.

e. LS2_OUT_SIM_RST – this is the active low SIM_RST (Reset) signal from Patriot, Pin J12 and again the signal is level shifted within GCAP in on Pin N18 and out on Pin N10 to SIM Block through J825 Pin 17.

Charging Circuit

92. U901 – is a Comparator that is used as an over voltage device
U944 – is Midrate charger 
93. EXT_B+ is passed through Current sense resistor R918, and changes in current will change the potential drop on the resistor and therefore the voltage applied to GCAP Pin 7. What this allows us to do is monitor the charging current with respect to current Battery Voltage and therefore allows us to change the output voltage of the ‘Smart’ External Charger. 


94. EXT_B+ charges the battery through Q932, which is a ‘gate’ that is controlled by the signal CHARGC GCAP Pin M6 (which is software controlled through the charging phasing values stored in the EEprom) Allowing more or less current through to the battery.

95. Battery Voltage is monitored for battery meter indication and software shutdown using the B+_SENSE (GCAP Pin P7, B+)
96. The Battery is also monitored using the signal BATT_SENSE (BATT+ - GCAP Pin L7). This signal will monitor the charging battery voltage.

97. The BATT_FDBK signal originates from U2873 The BATT_FDBK line is used to control the output of an external charger. That is the external charger output is kept 1.4V above that of the BATT_FDBK line.

Keypad
98. The V66 uses the Synergy Software MMI (Man Machine Interface) and therefore has 2 non-specified keys for this purpose. These keys are known as ‘soft’ keys

99. See Below for Keypad Matrix

	
	KBR0
	KBR1
	KBR4
	KBR5
	KBR6
	KBR7
	KBC0
	KBC1
	PWR_SW

	KBR0
	-
	7
	SOFT_3
	CLR
	OK
	#
	2
	SMART
	-

	KBR1
	7
	-
	0
	*
	9
	8
	1
	-
	-

	KBR4
	SOFT_3
	0
	-
	VOL_

DWN
	VOL_UP
	SOFT_2
	6
	RIGHT
	-

	KBR5
	CLR
	*
	VOL_

DWN
	-
	DOWN
	UP
	5
	LEFT
	-

	KBR6
	OK
	9
	VOL_UP
	DOWN
	-
	SOFT_1
	4
	VA/VR
	-

	KBR7
	#
	8
	SOFT_2
	UP
	SOFT_1
	-
	3
	3
	-

	KBC0
	2
	1
	6
	5
	4
	-
	-
	-
	-

	KBC1
	SMART
	-
	RIGHT
	LEFT
	VA/VR
	-
	-
	-
	-

	PWR_SW
	-
	-
	-
	-
	-
	-
	-
	-
	PWR_SW


100. The control signals for the keypad originate from Patriot and are fed to the Keypad PCB connector J800 on the following Pins:

a. KBC0 – Pin 7

b. KBC1 – Pin 18

c. KBR0 – Pin 8

d. KBR1 – Pin 19

e. KBR4 – Pin 9

f. KBR5 – Pin 20

g. KBR6 – Pin 10

h. KBR7 – Pin 21

i. PWR_SW – Pin 16

101. The Keypad backlights are provided by the control signal BL_SNK, GCAP Pin E8 J800 Pin 4 and the support voltage ALRT_VCC, which is manufactured when B+ is switched through Q938, by the signal PA_DRV GCAP Pin N19. ALRT_VCC is input to the keypad PCB on J800 Pin 3 & 14.

Memory

102. The V66 uses 2 SRAM devices and one  Flash / EEprom device. Memory size below:
Standart and m series: U702 2Mbit, U703 4Mbit and U701 32 Mbit
Refresh series: U702 4Mbit, U703 8Mbit and U701 64 Mbit
We can place a blank flash part and program using PST software tool. Flashing procedure on PST Web site. The procedure is same as changing a BGA.
CE Bus

103. The CE Bus is a new bus standard for Motorola.  This interface will be the future common interface. The bus incorporates serial communication and USB into one connector. 

104. The CE Bus is intended to support connection to accessories, personal computers, and test systems. The bus connector has a total of 17 pins, 8 of which have multiple functions.

105. The bus has six basic modes of operation:

a. Normal (also No Accessory Connected)

b. USB Mode

c. Analogue Audio Mode (Dumb)

d. Phone powered USB mode

e. RS-232 Mode (8 Wire)

f. Bluetooth Mode

	Mode
	Option 1
	Option 2
	USB PWR
	Audio_In

	Normal (No Accessory)
	1
	1
	0
	X

	USB Accessory (PC)
	1
	1
	>4.0V
	1

	USB Accessory (6 Wire) Data logging
	1
	1
	>4.0V
	0

	Dumb Accessory
	1
	0
	X
	1

	Phone Powered USB Accessory
	1
	0
	X
	0

	RS232 (8 Wire)
	0
	1
	X
	1

	Bluetooth (RS232- 4 wire)
	0
	1
	X
	0


(Option Lines and AUDIO_IN lines will float at Logic ‘1’)

106. There is also three additional non-standard modes which will be used only for development, factory programming, and debugging:

a. DCS

b. FLASH

c. JTAG

107. Eight of the 17 pins will have different functions depending on which mode is selected. The other 9 pins always have the same function regardless of mode. The mode is selected by applying appropriate logic levels to the Option Select pins, named OPTION1 and OPTION2. J850 Pins 13 and 14. Some of the modes listed above are selected by the additional application of a level on the USB POWER and AUDIO-IN pins as well. See below for matrix.

17-PIN CONNECTOR – CE BUS

(Items highlighted in Blue remain constant regardless of Mode)

	PIN

No.
	Signal Name ( Short Form)
	TTY
	Desktop

Speaker

phone
	FM Radio

Headset
	Clip-on

Speaker

Phone
	EIHF
	Smart

Audio

Device:

General
	Smart

Audio

Device:

Telematics
	Smart

Audio

Device:

DAI

Test Box



	1 (1)
	Power Ground (GND)
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND

	2 (1)
	Battery Feedback

(BATT_FDBK)
	BATT_

FDBK
	BATT_

FDBK
	
	BATT_

FDBK
	BATT_

FDBK
	BATT_

FDBK
	BATT_

FDBK
	BATT_

FDBK

	3 (1)
	External Power

(EXTB+)
	EXTB+
	EXTB+
	
	EXTB+
	EXTB+
	EXTB+
	EXTB+
	EXTB+

	4
	USB+ / TXD (D+)
	
	USB+
	
	TXD
	TXD
	TXD
	TXD
	TXD

	5
	USB- / TXD (D-)
	
	USB-
	
	RXD
	RXD
	RXD
	RXD
	RXD

	6
	USB Power/Ignition/

Send/End/RTS

(USB_PWR)
	
	USB_

PWR
	SEND/

END
	
	IGN
	RTS
	RTS
	RTS

	7
	Switched Battery

(SWB+)
	SWB+
	SWB+
	SWB+
	SWB+
	SWB+
	SWB+
	SWB+
	SWB+

	8
	Hook Switch /

FM_DATA / CTS

(HKSW)
	
	HKSW
	FM_DATA
	
	HKSW
	CTS
	CTS
	CTS

	9
	MUTE* /FS /DCD

(MUTE*)
	
	MUTE*
	MUTE*
	MUTE*
	MUTE*
	
	MUTE*
	FS

	10
	DUMB_SEL2 /SCK /RI

(DSEL2)
	DSEL2
	DSEL2
	DSEL2
	DSEL2
	DSEL2
	DSEL2
	DSEL2
	DSEL2/

SCK

	11
	DUMB_SEL1/

FM_CLOCK/ SRDA/

DTR (DSEL0)
	DSEL1
	DSEL1
	DSEL1/

FM_CLK
	DSEL1
	DSEL1
	DSEL1
	DSEL1
	DSEL1

SRDA

	12
	DUMB_SEL0 /FM_EN/

STDA/ DSR (DSEL0)
	DSEL0
	DSEL0
	DSEL0/ 

FM_EN
	DSEL0
	DSEL0
	DSEL0
	DSEL0
	DSEL0

STDA

	13

(1)
	Option 1 (OPT1)
	OPT1
	OPT1
	OPT1
	OPT1
	OPT1
	OPT1
	OPT1
	OPT1

	14

(1)
	Option2 (OPT2)
	OPT2
	OPT2
	OPT2
	OPT2
	OPT2
	OPT2
	OPT2
	OPT2

	15

(1)
	Audio Out On/Off

(AUDIO_OUT)
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT

	16

(1)
	Audio In (AUDIO_IN)
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN

	17

(1)
	Audio Ground

(AUDIO_GND)


	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND


	PIN

No.
	Signal Name ( Short Form)
	Power /

Default

States
	USB
	Bluetooth

(RS-232 /

SSI
	RS-232

(8wire)
	USB /

RS-232

86 wire)
	JTAG

	1 (1)
	Power Ground (GND)
	GND
	GND
	GND
	GND
	GND
	GND

	2 (1)
	Battery Feedback

(BATT_FDBK)
	BATT_

FDBK
	BATT_

FDBK
	BATT_

FDBK
	BATT_

FDBK
	RTS
	BATT_

FDBK

	3 (1)
	External Power

(EXTB+)
	EXTB+
	EXTB+
	EXTB+
	EXTB+
	EXTB+
	EXTB+

	4
	USB+ / TXD (D+)
	
	D+
	TXD
	TXD
	D+
	TDO

	5
	USB- / TXD (D-)
	
	D-
	RXD
	RXD
	D-
	TDI

	6
	USB Power/Ignition/

Send/End/RTS

(USB_PWR)
	
	USB_

PWR
	RTS
	RTS
	USB_

PWR
	RESET_

IN

	7
	Switched Battery

(SWB+)
	SWB+
	SWB+
	SWB+
	SWB+
	SWB+
	SWB+

	8
	Hook Switch /

FM_DATA / CTS

(HKSW)
	
	HKSW
	CTS
	CTS
	CTS
	Mcu_DE

	9
	MUTE* /FS /DCD

(MUTE*)
	
	
	FS
	DCD
	DCD
	Dsp_DE

	10
	DUMB_SEL2 /SCK /RI

(DSEL2)
	DSCEN
	DSCEN
	SCK
	RI
	TXD
	TCK

	11
	DUMB_SEL1/

FM_CLOCK/ SRDA/

DTR (DSEL0)
	
	
	SRDA
	DTR
	DTR
	TMS

	12
	DUMB_SEL0 /FM_EN/

STDA/ DSR (DSEL0)
	
	
	STDA
	DSR
	RXD
	TRST

	13

(1)
	Option 1 (OPT1)
	UPLINK
	UPLINK
	OPT1
	OPT1
	OPT1
	OPT1

	14

(1)
	Option2 (OPT2)
	DNLINK
	DNLINK
	OPT2
	OPT2
	OPT2
	OPT2

	15

(1)
	Audio Out On/Off

(AUDIO_OUT)
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT
	AUDIO_OUT

	16

(1)
	Audio In (AUDIO_IN)
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN
	AUDIO_IN

	17

(1)
	Audio Ground

(AUDIO_GND)


	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND
	AUDIO_GND


108. BATT_FDBK, Pin 2 – this provides from the battery to the external charger to ensure charger maintains correct EXT_BATT Output. EXT_BATT+ should remain 1.4V above the voltage of the BATT_FDBK line.

109. EXT_BATT, Pin 3 – From External Charger or Power Source and should be 1.4V above BATT_FDBK line within the limits of 4.4V to 6.5V

110.  USB+ / TXD RS232, Pin 4– USB Mode internal pull up to 3.3.V, signals phone is a full speed device.

Transmit data for RS232 _ true RS232 level translators are supported by SW_B+

111. USB- / RXD RS232, Pin 5  – USB Mode internal pull up to 3.3.V, signals phone is a full speed device.

Receive data for RS232 _ true RS232 level translators are supported by SW_B+

112. USB Power / Ignition / Send / End / RTS RS232, Pin 6 – Pin supports USB accessory with +5V (Grouped with USB+/-) Valid USB is >4.0V

Dumb Mode: Informs unit of vehicle ignition state – Logic 0 = Ignition Off / Logic 1 = Ignition On

FM Radio Headset: Used for Send / End signal –Pulled high upon key press

RS-232 Mode: RTS Signal (Uses SW_B+ to give true RS232 levels). Also used on Bluetooth products to signify error detection and ‘wake up’ signal

113. SW_B+, Pin 7. – Used to provide Power from battery to clip on accessories and 8-wire RS232 cable. Also used to prevent charging of the rear pocket of the desktop charger when using a rapid charger. Line voltage > 1.5V will stop charge, <1.5V rear pocket will charge.

Intelligent accessories can be powered by both EXT_BATT and by SW_B+, Dumb accessories only be SW_B+.

Intelligent non USM accessories can be disabled by switching off SW_B+ for >500ms by disabling SW_B+_EN

By using different timing variations on the SW_B+ line, information to control the desktop charger can be sent, similar to Morse code with the SW_B+ being pulled high or low for different times i.e. > or < 1sec in different combinations.

114. Hook Switch / FM_DATA / CTS RS-232, Pin 8 

In Normal mode this is reserved and not connected

USB / Dumb Mode: Logic 0 indicates unit is in Hands free mode, Logic 1 indicates unit is not cradled and therefore private conversation.

FM Radio: Bi-direction information path between the FM Radio accessory and the phone

RS 232: Used for CTS signal, can also be used for BluetoothTM functions

115. MUTE* / DCD RS232, Pin 9

Normal USB Mode: This pin is not connected

Dumb Mode and FM Radio: Mutes the accessory Audio

RS 232: Used for RS 232 DCD signal

116. DUMB_SEL2 / RI RS232, Pin 10

Normal and USB: Used only for debugging (DSCEN, part of DSC bus)

Dumb Mode and FM Radio: Used to determine different dumb accessories with use of Pull Up resistor  (Similar to MAN_TEST_AD) 

RS 232: Used for RI, RS232 signalling

117. DUMB_SEL1 / FM_CLOCK / DTR RS-232, Pin 11

Normal USB Mode: This pin is not connected

Dumb Mode and FM Radio: Used to determine different dumb accessories with use of Pull Up resistor  (Similar to MAN_TEST_AD)

FM Radio: When SW_B+ is applied to the accessory. This pin provides the signal FM_CLOCK to the radio.

RS-232: Used for the RS-232 signal DTR

118. DUMB_SEL0 / FM_EN / DSR RS-232, Pin 12

Normal USB Mode: This pin is not connected

Dumb Mode and FM Radio: Used to determine different dumb accessories with use of Pull Up resistor  (Similar to MAN_TEST_AD)

FM Radio: When SW_B+  is applied to the radio, a Logic 1 will mute the radio and perform a ‘write’ action to the FM IC, when Logic 0, the phone will perform a ‘read’ action from the FM IC.

RS232: Used for the RS-232 signal DSR

119. OPTION_1, Pin 13: This is an input from accessory, with a pull up resistor (2.75V) in the phone. Produces interrupt INT4 which will be sent to Patriot Pin C15 on both rising and falling edges of change in voltage level, when accessory is connected.

120. OPTION _2, Pin 14: This is an input from accessory, with a pull up resistor (2.75V) in the phone. Produces interrupt INT5, which will be sent to Patriot Pin D14 on both rising and falling edges of change in voltage level, when accessory is connected.

121. AUDIO_OUT / On / Off, Pin15

Analogue Audio output from GCAP III

A DC level of <0.2V for at least 700ms applied by the accessory will toggle the Power state of the phone, on or off. Pressing the Power Key will also pull this line Low (<0.4V)

122. AUDIO_IN, Pin 16

Analogue Audio input. The Patriot IC will sense the incoming audio signal level to program the GCAP III PGA.

Miscellaneous

123. Hook-Switch – When the flip of the phone is opened then an interrupt is sent from U2905 to Patriot Pin K3 as HS_INT. HS_INT = L (Go to deep sleep and turn off all LEDs and Display HS_INT = H (Turn on Display

124. Service Indicator– The tri-colour Diode CR806 is supported by V2 and the colour is controlled the signals from the GCAP IC LED_GRN Pin D14 & LED_RED Pin G10. When both these signals are high the indicator will flash Amber i.e. for Roaming.

125. Vibrator – The vibrator is driven from the control signal from GCAP Pin M2 VIB_OUT_1. This will then be fed to the flip connector J825 Pin 1, where it will be fed to the hard-wired Vibrator connection.

The support voltage for the vibrator originates as ALRT_VCC (as explained in Point 101). The ALRT_VCC is fed into the GCAP III on Pin M8, where it will feed the regulator for the Vibrator output signal.

126. RTC Battery and Deep Sleep – The RTC battery is contained within the flip and with the Output to the flip connector J825 on Pin 26.The battery voltage is fed into the GCAP on Pin B7 and during Deep Sleep mode Phone when it draws about 3 to 6mA of current, this current will support the 32.768Khz GCAP Clock from Y900.

127. Alert – The Alert tones are generated from the PWM (Pulse Width Modulator) within the Patriot IC and fed to the GCAP III through the DIG_AUD Bus. The digital signal is converted to analogue and fed out to the Alert AL900 from GCAP Pins J1 and J2. The support Voltage for the Alert is ALRT_VCC  (see Point 101).
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