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3G Flash
Procedures

Introduction

Thisdocument is intented to decribe the flashing(software
updates) procedures for 3G terminals. The 3G terminal
described in this document will be limited to the A845.

Software updates need to be handled ina controlled
manner. Carrier software approvals need to be consid-
ered before initializing a flashing procedure. Consulta
Motorola representative to ensure that the correct soft-
ware is programmed.

Software updates allows the service organization to re-
solve field software issues that customers may be ex-
periencing. Some issues may pertain to specific circum-
stances, therefore, not all units will contain identical soft-
ware versions.

Hardware Requirements

The following hardware will be required to properly
flash the 3G terminal.

Power Hardware

1. Fully Charged battery (SNN5638A)
2. Full-rate Charger (PSM5049A)
Interface Options

1. USB Data Kit (S8951)

USB Cable (SKN6311A)
Data Software CD

2. RS232 Data Kit (S8952)
RS232 Cable (SKN6315A)
RS232to CE converter (SYNO0279B)
Data Software CD

Software Requirements

The Product Support Tool (PST) is used to allow func-
tions such as flashing, flexing, and memory transfers.
Contact your local Motorola service representative to
receive download information for the PST and related
support files.

For download information on Flash software, contact
your local Motorola service representative.

Draft 1.0
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Flashing

Before beginning any flashing procedure, always insure
that all hardware connections are secured. Refer to fig-
ure 1-1 for flash connection guides. Any intermittent
hardware connections may cause the procedure to fail
and result in a non-functional (Bricked) 3G terminal.

The A845 contains a Flash EPROM with atotal memory
of 16MB. The memory resides within two 8MB Intel
EPROMSs connected in parallel.

Power Solutions

There are two types of power solutions to perform a
flashing procedure.

1. Fully Charged Battery
2. Full-Rate Charger w/battery (recommended)

If the user decides on using the battery only solution,
he/she must verify that the battery is fully charged. Fail-
ing to verify the capacity of the battery may result in
battery depletion prior to completing the fhash process.
This action may cause unrecoverable failures to the 3G
terminal.

Hardware connection solutions

There are two types of hardware solutions to perform a
flashing procedure.

1. USB configuration (recommended)
2.RS232 configuration

RS232 configurations should be used only if the PC is
running an operating system (OS) that doesn’t support
the USB interface. USB configurations will provide a
faster data transfer rate than RS232. As a result, flash
durations will be reduced when using a USB connec-
tion.

PST Flash Procedure

Use the listed procedure to complete the flash proce-
dure for a 3G terminal.

1. Download the desired flash software into the
compulter.
2. Connect the desired hardware configuration as

illustrated in figure 1.
3. Power up the 3G terminal

4. If the 3G terminal doesn’t power up, refer to
the Force Flash section.

5. Launch the PST application by choosing Start/
Programs/Motorola PST/Flash & Test Com-
mands.

6. Click on the Browse button and select the de-
sired flash software

7. Select the device that will be flashed

[Flazh Prag ready

Device | Puort | Connechion
B b atarala P2 1] ISE
+| | H

Device I

8. Once the 3G terminal is placed in flash mode,
the Flash button will be enabled.

Rk Yersion Flash
|+0:000410 _
Rak Dawnloader Weiify

1-2 Motorola Confidential Proprietary
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Figure 1-1. PST Hardware Configuration

PSM5049A
@@=

USB Solution

SKNG6311A

PSM5049A
@

RS232 Solution

SKN6315A =
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9. Click onthe Flash button to begin flashing. DO
NOT interrupt any hardware connections dur-
ing the flash process. Connection interuptions
may cause the flashing process to fail and ren-
der the 3G terminal non-operational.

10.  Whenflashing is complete, a message will pop
up stating,” Flash another phone?”. At this time
you may safely disconnect the 3G terminal and
select the appropriate response.

11. Power up the 3G terminal to insure that the flash
procedure was successful.

Force Flash Procedures

The procedures described in this section apply only to
situations where the 3G terminal will not initiate it’s nor-
mal power up sequence, but may recover functionality
by a repeat flash procedure.

There are three possible alternatives to place the 3G
terminal in force flash mode.

Key Hold Solution

Hardware: Refer to Figure 1 (USB solution)
Step 1. Remove the battery from the 3G terminal

Step 2. Prior to connecting the USB cable, press and
hold the “*” and “#” key from the 3G terminal

Step 3. Attach the USB cable
Step 4. Verify that the PST application detects the 3G

terminal, if it’s not detected, press and hold “*”
and “#” once again.

Force Flash USB Cable Solution

Hardware: Refer to Figure 1 (USB solution), except,
replace USB cable (SKN6311A) with
force flash cable (SKN6168A)

Step 1. Connect the force flash cable in the same man-
ner described in Figure 1.

Step 2. The 3G terminal will automatically be placed in
force flash mode. There’s no need to press the
power key. The PST application will now de-
tect the 3G terminal

1-4 Motorola Confidential Proprietary
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Handset Test
Commands

Introduction

The Handset Test Command mode of the phone is pro-
vided primarily for service personnel without access to
equipment capable of exercising Test Commands over
a computer connection. This mode collects input from
the user and packages it in the format required by the
Test Command component within the phone.

User Interface

Three screens are used, as described below, for com-
mand data entry and command response display: the
opcode entry screen, the field entry screen, and the
command results screen. The following screen flow dia-
grams do not depict an actual test command, but in-
stead demonstrate the general behavior of the mode.

As the phone does not provide an easy method of
hexidecimal entry, all input and output will be in decimal
format, with the exception of output fields considered
to be data streams. This requires careful consideration
as a significant portion of this document is described
using hexadecimal format. As an aid in the decimal en-
try of opcodes, Table 1 is provided which indicates the
decimal equivalent number for supported opcodes.

The END key exits handset test command mode or
restarts the phone (if suspended). However, pressing
the END key in the waiting for results screen (a “fro-
zen” version of the final entry screen) has no effect,
though the power key still allows the phone to be pow-
ered down.

Handset Test Command Mode
Entry

The mode is entered using a key shortcut, “<MENU>
OHTCMD *”.

The user will be taken to the initial screen (the opcode
entry screen).

Figure 2-1. Opcode Screen

| CANCEL 0K |

The mode may only be entered from the idle screen.
Entry is not allowed while an active computer test com-
mand session exists (ie RS232 or USB); an error will
be displayed if a computer session is active.

When the handset test commands feature is invoked,
the handset is not suspended by default. The handset
can only be suspended by executing the SUSPEND
test command. The user can exit the feature and return
to idle if the handset has not yet been suspended. Oth-
erwise, exiting the feature will cause a restart.

Draft 1.0
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Command entry

Once the mode is entered, two screens are used to
collect command request information from the user. The
opcode entry screen (Figure 5) allows the entry of ei-
ther an entire command as described in this section, or
entry of a partial command. If a partial command is
entered, the user will be prompted to enter the remain-
ing required information via an appropriate number of
field entry screens (Figure 7). Pressing OK with no data
entered in the opcode or field entry screen will cause a
parse error (unless the field is optional).

The asterisk is used to delimit fields on the opcode en-
try screen and is not allowed on the field entry screen.
On the opcode entry screen, it is not legal to have an
asterisk immediately follow another asterisk.
Opcode entry

The opcode entry screen allows the user to enter the

opcode for the test command, or the opcode plus ad-
ditional parameters delimited by the * character.

Figure 2-2. Opcode Entry Screen

—>

|CANCEL oK |

|DELETE oK |

[CANCEL OK |

Figure 2-3. Multiple Parameter Entry

SUCCESS

BACK =

Opcode Entry Screen Keymap:

0-9: command data

*: field delimiter

OK: process value, move to next screen
DELETE (short): delete single char

DELETE (long): delete all chars

CANCEL.: returnto idle or restart if suspended
End: return to idle or restart if suspended

2-2 Motorola Confidential Proprietary
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Field entry

The field entry screen allows the user to enter fields for
the test command separately from the opcode. Each
field entry screen allows only one field to be entered.
The user will be led through the remaining parametersone
by one until the command is completed.

Figure 2-4. Field Entry Screen
To Iimpty Opcode Screen

|

— CANCEL OK

:i*

| DELETE OK

v oK

|

=l

— [CANCEL OK

i
-+
w

|DELETE OK |
+ OK
i AlE}
SUCCESS
BACK T

Field Entry Screen Keymap:

0-9: command data

OK: process value, move to next screen
DELETE (short): delete single char
DELETE (long): delete all chars
CANCEL.: return to opcode entry screen
End: return to idle or restart if suspended

Numeric Field Entry:

Fields are numeric by default. The digits entered for the
field will be evaluated as a single decimal number.

Data Field Entry:

The user must enter 3 digits for each byte of a data field
(variable or non-variable length). Zero padding is re-
quired if all 3 digits are not required to represent the
value. Any data field which is not a multiple of 3 digits
will generate a parse error. The field title of any data
field will be tagged with a (D). Figure 8 is an example of
a5 byte data field.

Figure 2-5. Data Field Entry Screen

2558081888864255

| DELETE 0K |
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Command Results

Ifacommand completes successfully with returned data,
the data is displayed in a results screen as depicted in
Figure 9. Ifacommand is successfully completed but
does not produce any output data, the user will be re-
turned to the opcode entry screen. In the case of acom-
mand error, the standard response code (Table 2) is
displayed on the results screen.

Figure 2-6. Command Results Screen
lel &DE

Error: 5

BACK =

There is no way to abort or power down from the wait-
ing for results screen. The waiting for results screen is
simply a “frozen” version of the final entry screen as
opposed to having a dedicated screen.

2-4 Motorola Confidential Proprietary
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Table 2-1. Handset Test Command Summary

Opcode Opcode Opcode Key Entry Format Op Code Description
Hexadecimal| Decimal Mnemonic
0 0 AUD_TN_LST |0 *<Action> * <Tone ldentifier>OK Generate/disable predefined tone
3 3 AUD_CTRL |3 *<Device/Process> * <Action>0OK Control various audio functions;
enable/disable vibrator
4 4 AUD LPB |4 *<Loopback Type> * <Action>OK Enable audio loopback
5 5 AUD LVL |5 *<Get/Set>*<Volume>0OK Set audio level
6 6 AUD_PATH |6 *<Input Path>*<Output Path>*<RX Change audio path
Mute>*<TX Mute>OK
7 7 CARRIER |7 * <Option> * <Action> OK Enable GSM TX carrier
0A 10 CP_ MODE |10 * <Set/Get> * <Sub-mode> OK Set Call Processing Mode
12 18 INVM 18 * <level> OK Master clear or reset
14 20 LOAD _SYN |20 * <Channel>* 0 OK Set GSM channel
22 34 RESTART |34 * OK Generate a software restart
2D 45 SET _RF PWR |45 * <Power level> OK Set GSM Power level
36 54 SUSPEND |54 OK Terminate normal mode and enter
test mode
37 55 TST_DISP |55 * <Parameter> * <Parameter Data> |Display predefined patterns
OK
39 57 VERSION |57 *<version Type>OK Retrieve SW version information
3E 62 LEDS 62 * <LED> * <Action> * <Data> OK Control status LEDs
CcoB 3083 WLOAD_SYN |3083 * <RX_FREQ ID>* Set WCDMA channels
<TX _FREQ ID>OK
COE 3086 W_CARRIER |3086 * <Channel ID> * <Action>* <Tx |Enable WCDMA TX carrier
Pwr>* <Max Pwr> * <Min
Pwr> * <Data Pattern> *
<Channelization> * <Scrambling> *
<DPCCH Spread Factor>* <DPDCH
Spread Factor> *
<Channelization Code> * <Scrambling
Code> OK
Draft 1.0 Motorola Confidential Proprietary 2-5
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Table 2-2. Standard Response Codes

Opcode Opcode
(Hexadecimal) | (Decimal)

Response Field Definition

0000b (0x00) 0 parse error (no data follows): invalid data length for command
0001b (0x01) 1 parse error (no data follows): inadequate security level for command/parameter
0010b (0x02) 5 parser error (no data follows): command/parameter not supported for current protocol

(CDMA, GSM, TDMA)
3 parse error (no data follows): command/parameter not supported for current mode
(normal, test mode, handset test mode)

0100b (0x04) 4 parse error (no data follows): unsupported/invalid opcode

0101b (0x05) 5 parse error (no data follows): unsupported/invalid parameter for opcode

0110b (0x06) 6 command response: generic success (no data follows)
7
8
9

0011b (0x03)

0111b (0x07) command response: generic failure (no data follows)
1000b (0x08) command response: data follows
1001b (0x09) unsolicited/multiple response: data follows (sequence tag is 0)

1010b (Ox0A) 10 error: couldn’t allocate memory
1011b (Ox0B) 11 error: internal task error
1100b (0x0C) 12 error: Test Command task timed out waiting for response from another SW component

CDMA: parse error (no data follows): command/parameter not supported for current sub-

1101b (0x0D 13 .

( ) mode TDMA: command not supported in current Call Stack Test Mode
1110b (OXOE) 14 Iez,-ar)r/oerr: length specified in command header greater than length received by transport
1111b (Ox0F) 15 error: irrecoverable error; phone state has been lost. Phone is being powered down

2-6 Motorola Confidential Proprietary Draft 1.0
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Table 2-3. Field and Parameter descriptions

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

0

AUD_TN_LST

Field 1

0 = start atone
1 = stop a tone

Field 2

0-9 = DTMF tones

AUD_CTRL

Field 1

0 = Vibrator
2 = Echo canceling
3 = Noise suppressor

Field 2

0 = Disable
1 = Enable

AUD_LPB

Field 1

0 = PCAP loopback
6 = CODEC loopback
7 = VOCODER (speech) loopback

Field 2

0 = Disable Audio loopback
1 = Enable Audio loopback

Field 3

This field is valid only for VOCODER loopback
0=AMR 4.75
1=AMR5.15
2=AMR 5.90
3=AMR6.70
4=AMR 7.40

5=AMR 7.95

6 = AMR 10.20
7=AMR 12.20

8 = Full Rate

16 = Enhanced Full Rate
32 = Half Rate

AUD_LVL

Field 1

0 = Set the volume specified

Field 2

0 = lowest, 7 = loudest

Draft 1.0
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Table 2-3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

6

AUD_PATH

Field 1

0=Asis.

1 = Mute input path

2 = Internal (handset) mic

3 = Ext audio input (CE Bus)

4 = Boom (headset) mic

5 = Ext digital audio (USB)

7 = Bluetooth time slot 1 audio input
8 = Bluetooth time slot 2 audio input
9 = Bluetooth time slot 3 audio input

Field 2

0=Asis

1 = Mute output path

2 = Internal (handset) Speaker
3=Alert

4 = Ext audio output (CE Bus)
5 = Speakerphone

6 = Boom (headset) speaker

CARRIER

Field 1

0 = All zeroes
1 = All ones

2 = pseudo random sequence w/midamble 0
3 = pseudo random sequence w/midamble 1
4 = pseudo random sequence w/midamble 2
5 = pseudo random sequence w/midamble 3
6 = pseudo random sequence w/midamble 4
7 = pseudo random sequence w/midamble 5
8 = pseudo random sequence w/midamble 6
9 = pseudo random sequence w/midamble 7

10 = RACH BURST

12 = pseudo random sequence w/midamble 0 two time slot
13 = pseudo random sequence w/midamble 0 three time slot

Field 2

0 = disable
1 =enable

2-8
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Table 2-3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

10

CP_MODE

Field 1

O=set submode
1=get submode

Field 2

5=GSM 1900

6 = GSM dual band GSM900/GSM1800

8 = WCDMA Region 1

10 = Automatic - Dual mode: WCDMA region 1 and GSM
dual band GSM900/GSM1800.a

18

INVM

Field 1

0 = Master Reset
1 = Master Clear

20

LOAD_SYN

Field 1

Channel number in decimal. Valid channel numbers are:
* 1-124 (PGSM 900 MHz)

¢ 0, 975-1023 (EGSM 900 MHz)

+ 512-885 (DCS 1800 MHz)

* 512-810 (PCS 1900 MHz)

Field 2

Reserved for future use and TDMA; set to 0.

34

RESTART

Field 1

As is

45

SET RF PWR

Field 1

PA power level (0-19)

54

SUSPEND

Field 1

As is

55

TST_DISP

Field 1

2 = Display Predefined Pattern
9 = Turn On/Off the Front Light

Field 2
(Data)

Data for 2,

000 = All pixels off (all black)

001 = All pixels on (all white)

005 = Grey scale block: 16 level, Black to white
006 = Horizontal Zebra Line

014 = Eight Color Box Pattern

Data for 9,
000 = Front Light Off
001 = Front Light On, Full Intensity

Draft 1.0
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Table 2-3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

57

VERSION

Field 1

016000 = DSP Version

017000 = User (login) pf process that created this file
017001 = Build time (universal) in ISO-8601 format
017002 = Clearcase view tag name

017003 = Product base label from Clearcase config spec
017004 = Product ID

017005 = Version Number

017006 = Build commentary

018000 = Flash Booter version number (P2K Booter Only)

62

LEDS

Field 1

0 = Keypad Backlight LED
3 = Red LED
4 = Green LED

Field 2

0 = Disable LED (Keypad backlights Only)
1 = Enable LED (Keypad backlights Only)
3 = Set duty cycle (Red/Green LEDS Only)

Field 3

Duty Cycle setup, (leave blank if field 1 is set to 0)
000 = Off
012 =0n

3083

WLOAD_SYN

Field 1

UARFCN for Receive Frequency ID. Valid values are
between 0 and 16383. If TX_FREQ _ID is set to OXFFFF,
then RX_FREQ _ID must take values between 190*5 and
16383.

Note: Ifa valid TX_FREQ_ID will be entered,
RX_FREQ _ID must be setto FFFF.

Field 2

UARFCN for Transmit Frequency ID. Valid values are
between 0 and 16383. Ifit is set to OXFFFF the TEST_TASK
will derive the TX_FREQ_ID from the RX_FREQ _ID.

Note: Ifa valid RX_FREQ_ID is entered, TX_FREQ_ID
must be set to FFFF.
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Table 2-3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

3086

W_CARRIER

Field 1

Channel identifier (0-16383).

Field 2

0 = Enable carrier.
1 = Disable carrier.

Field 3

Initial transmit power (dBm).
-128 dBm to 127 dBm

Field 4

Maximum transmit power (dBm).

-128 dBm to 127 dBm

Field 5

Minimum transmit power (dBm).
-128 dBm to 127 dBm

Field 6

0= All Os.
1=All1s.
2 =PN9.

3 =PN15.

Field 7

0 = Disable spreading.
1 = Enable spreading.

Field 8

0 = Disable scrambling.
1 = Enable long scrambling.
2 = Enable short scrambling.

Field 9

0 = SF256, slot format 0.
1 = SF256, slot format 1.

5 = SF256, slot format 5.

Field 1

0 = SF256, slot format 0.
1 =SF128, slot format 1.

6 = SF4, slot format 6.

Field 11

Channelization Code Number.

Field 12

Scrambling Code Number.

Draft 1.0
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Manual Test
Procedures

Introduction

The phone allows keypad and computer controlled test-
ing of various digital test parameters.

This chapter includes the keypad/computer functions
and recommended equipment setup to use when test-
ing a phone manually.

Call-Processing Tests

Most communications analyzers can simulate a cell site
in order to perform automatic call-processing tests.
Automatic call processing tests can be performed while
the phone is in standby mode.

Refer to the communications analyzer’s manual for de-
tails about performing call-processing tests. The follow-
ing call-processing test sequence is recommended:

1. GSM Mobile Originated Call

2. WCDMA Mobile Originated Call
3. GSM850 handover

4. DCS handover

5. PCS handover

Non-Signalling Test Measurements

In an event that the phone exhibits RF failures that pre-
vent call processing, the service technician may need to
perform some non-signalling tests. These tests will pro-
vide information regarding which stage of the phone is
failing prior to opening the phone for troubleshooting.
The following tests will be described in this chapter.

. GSM850/DCS/PCS TX Power Output
. GSM850 RSSI
. WCDMA TX Power Output

The digital phasing parameters are stored ina EPROM
on the Transceiver Board. Each transceiver is shipped
from the factory with these parameters already cali-
brated. However, if a board is repaired, these param-
eters should be measured and, if necessary, adjusted
with the GP-Gate System. Checking and adjusting cali-
bration parameters is also useful as a troubleshooting/
diagnostic tool to isolate defective assemblies.

Draft 1.0
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GSM/DCS/PCS Call Processing

In order to successfully complete a GSM call process-
ing procedure, atest USIM card needs to be available.
Test USIM cards have default call parameters that al-
low users to perform call processing tests through GSM
base station simulators. This allows service technicians
to perform simulations without accessing the customer’s
cellular account.

Hardware Requirements

There are various hardware configurations to perform
manual call processing procedures. Below, is a list of
the various options. All options require the battery to
be attached. A GP-gate system can also be used for
manual testing. Refer to the GP-gate user’s manual for
details.

Power Options

. Fully Charged Battery (SNN5639Bt or equiva-
lent)

. Full-Rate Power Supply (PSM5049A%)

. Battery Eliminator (5-00-3F-100002) with 2-
Wire Adapter (2-00-68-100002)
Note: Requires a single output power supply

RF Interface

. SMA/N-type Adapter (0-00-00-400422)
. SMA Cable 0.5m (0-00-00-400472)

. Repair Fixture (5-00-4T-10000?)

. USIM (0-00-00-408102)

1Contact your local Motorola dealer for ordering
2Contact AMS Software and Elektronik GmbH for ordering

Call Origination

Use the following procedures for call processing. The
screen shots are from a Rohde and Schwarz CMU 200.
The procedures can be adopted to any other test box
that will be used to perform call processing.

1. Install the test USIM in phone.

2. Connect hardware as illustrated in figure 3-1.

= Menu Select
— Selection GSM Mobile Stati ignali i Normal GMSK —]  Hotkeys - Set 1
> Basi i » Non-Signalli 1| [rF
Basic Fun?tlons . NQn Slgnalllng - Analyzer/Generator e
*GSM Mobile Station [* signalling = overview
- GSM 850 AUDIO
+ GSM 900 /Analyzer/Generator
- GSM 1800 |
- GSM 1900 IGSM 850
. /Analyzer/Generator
*3G UMTS User Equipment P/t Normal GMSK.
* WCDMAFDD GSM 850
(Overview
P/t Normal GMSK
IGSM 850
/Analyzer/Generator
P/t Normal GMSK
IGSM 850
(Overview
P/t Normal GMSK
Menu HotKeys HotKeys HotKeys
o

3. Setup up the test box for GSM, DCS, or PCS
Signalling

4. Set Broadcast Channel (BCH) to 194
(GSM850), 700 (DCS), or 661 (PCS)

5. Set Broadcast channel level to -85dBm

6. Set Traffic Channel (TCH) to 128 (GSM850)
or 512 (DCS/PCS)

7. Set Traffic channel level to -85dBm

3-2 Motorola Confidential Proprietary
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Figure 3-2. GSM Connection Control

= GSMgoo Connection Control

e TCH&BCCH TCH [Slot
G| ‘ Single Slot [l 04
Mode \ BCCHand T(”jj
Lot )| WP
gﬁannel E:annel
[ off[] Hopping
[Timeslot
Connectionl | Vs signal || Bssignal | Network | AF/RFO~| sync L2
8. Wait until the phone indicates a receive signal
9. Dial a number from the phone and press the
send button.

10.  The phone is now connected.

Figure 3-3. GSM Call Connected

) Circuit (CTRAL Connect
o 2| GSM1800 overview e | Convl

P/t Norm GMSK Settings P/t Norm,
» Signalling States GMSK
1(28.0_dBm) || Reported Power VIS Capabifities
25.5 dBm_||Avg. BurstPower (Current) ~Signalling Info Appli-
25.7 dBm | PeakBurstPower m;: T i cation
Ok || Power Ramp Dialled Number  |123655
Traffic Mode Full Rate Version 1 Analyzer
-0.75 sym | Time Advance Error vMeas. Control Level
Repetition Continuous
Ext. Phase Error GMSK Stop Condition None
30 v reensyenor ol | s Sgnd
6.2 Peak]' Phase Error(Current) ~Analyzer Level
RF Mode Auto g
2.1 RS RF Attenuation Low Noise BS Signal
Triiger Source Signalling |
S Receiver Reports Trigger Slope Rising Edge
17 ( -94t0 -93dBm) |RXLevel vMS Signal Network
0 RX i v Clrcuit Switched
l 00t _02% ey TimingAdvance |0 Sym
q q A v Single Slot
Discontinuous Transmission(DTX) PCL(MS) 1(28.0d8m)
1

Call Test Parameters (GSM/DCS/PCS)

While the phone under test is in an active call, the pa-
rameters for each band should be verified as described.

Table 3-1. GSM Call Parameters

Low High
Parameter Limit | Limit Unit
Burst Avg Power Outt 31 33 dBm
Burst Output Shape 1 1 P/F
Time Advance Error -1 1 bit/sym
RMS Phase Error 0 5 deg
Peak Phase Error -20 20 deg
Frequency Error -90 90 Hz
RX Level Error@-105 dBm?2 1 9
RX Quality @-105 dBm? 0 4
BER @-105, 10k bits3 0 2 %

Power Level = 5
2Set BS TCH level to -105 dBm
3Set BER TCH level to -105 dBm with 10k bits or 128 Frames

Table 3-2. DCS Call Parameters

Low | High
Parameter Limit | Limit Unit
Burst Avg Power Outt 28 32 dBm
Burst Output Shape 1 1 P/F
Time Advance Error -1 1 bit/sym
RMS Phase Error 0 5 deg
Peak Phase Error -20 20 deg
Frequency Error -180 180 Hz
RX Level Error@-103 dBm? 3 11
RX Quality @-103 dBm?2 0 4
BER @-103, 10k bits3 0 2 %

Power Level = 0
2Set BS TCH level to -103 dBm
3Set BER TCH level to -103 dBm with 10k bits or 128 Frames

Table 3-3. PCS Call Parameters

Low | High
Parameter Limit | Limit Unit
Burst Avg Power Out? 28 32 dBm
Burst Output Shape 1 1 P/F
Time Advance Error -1 1 bit/sym
RMS Phase Error 0 5 deg
Peak Phase Error -20 20 deg
Frequency Error -190 190 Hz
RX Level Error@-104 dBm? 2 10
RX Quality @-104 dBm?2 0 4
BER @-104, 10k bits3 0 2 %

Power Level = 0
2Set BS TCH level to -104 dBm
3Set BER TCH level to -104 dBm with 10k bits or 128 Frames

Draft 1.0
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Figure 3-4. A835 Manual Test Hardware Configuration

CMU200 Test Box
or Equivalent

SMA/N-type Adapter
0-00-00-40042

RF Fixture
SMA Cable 0.5m 2-00-4E-10000

0-00-00-40047 il — =

Power Supply 2-Wire Adapter  A835 Battery Eliminator
(3.6Vdc, 2A) 2-00-68-10000 5-00-3F-11000

— e o —
Bl

IRLEI B =

d6.L20NAS
3D 01¢2€CSH

P2K USB Cable
SKNG6311A

Control Interface

P2K Serial Cable
SKN6315A

Radio Comm equipped
Computer
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WCDMA Call Processing

Figure 3-5. Burst Output Shape

Circuit wpm
s | GSM1800 Overview sies e [ FSSR
Ch. 2 Single Slot Control
dB  Max. Level: Auto Low Noise PCL:  1/280dBm  Chan. / MeasSlot: 740 /3
L= I_off 8 - I off B - I_off IPUETT,
I-i [Currer GMSK
+0
JJI Applic. 1
= Applic. 2
-2 [ Analyzer
Level
MS Signal
Ok
=0 2557 dBm| Avg. (Cur) 1] |BS Signal
-0.75 Sym.| TimingAdv. Error
-60) GSM0_] TSCdetected
[ Statiaical Counr Network
-70) [ 000% | Out of Tolerance "
Marker
20 40 60 80 100 120 140 Display
e ===
ﬁ Menus
|H Overview II Power H H Modulation IH Spectrum Audio

Burst Output Shape should fall within the standard lim-
its of the Power Ramp.

BER measurements is only required if RX Quality reads
avalue of 4 or greater.

Table 3-4. GSM/DCS/PCS Handover

From To
Traffic Power Traffic Power
Band |Channel| Control |[Channel| Control

GSM 975 5 124 19
DCS 512 0 885 15
PCS 512 0 810 15

It is recommended that handover procedures be per-
formed as shown in the following table.

WCDMA Call Processing

In order to successfully complete a GSM call process-
ing procedure, atest USIM card needs to be available.
Test USIM cards have default call parameters that al-
low users to perform call processing tests through GSM
base station simulators. This allows service technicians
perform simulations without accessing the customer’s
cellular account.

Hardware Requirements

Refer to, “Hardware requirements,” under, “GSM/
DCS/PCS Call Processing.” Also Refer to Figure 13.

Software Requirements

None.

Call Origination (WCDMA)

Use the following procedures for call processing. The
screen shots are from a Rohde and Schwarz CMU 200
with WCDMA signalling options installed. The proce-
dures can be adopted to any other test box that will be
used to perform call processing.

1. Install the test USIM in phone.
2. Connect hardware as illustrated in figure 4.

Note: Control interface doesn’t need to be con-
nected at this time.

3. Setup up the test box for WCDMA FDD Sig-

nalling
Figure 3-6. WCDMA Signalling Setup
Band 1 Connect
| SpeCtrum Control
— Selection GSM Mobile Stati ignalli i Normal GMSK —]  Hotkeys - Set 1
" " — RE
* Basic Fun?tlons . © N_on-Sl_gnaIImg = Power T
~GSM Mobile Station | * Signalling = Spectrum |
- GSM 850 AUDIO
* GSM 900 /Analyzer/Generator
+ GSM 1800
- GSM 1900 IGSM 850
. /Analyzer/Generator
~3G UMTS User Equipment P/t Normal GMSK.
- WCDMAFDD GSM 850
Overview
P/t Normal GMSK
[GSM 850
/Analyzer/Generator
P/t Normal GMSK
[GSM 850
Overview
P/t Normal GMSK
Menu R HOlKeyZEt HotKey;e( 2| HO(KeyZEt 3| HO(Ki};SSI .
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A845

4. Set UE Signal, RF Channel Uplink to 9750

Figure 3-7. Channel Uplink(UE Signal)

6. Wait until the phone indicates a signal

9. Dial a number from the phone and press the

send button.

&= WCDMA Fop Connection Control
= Setup [Analyzer Setti Channel Uplink = 10 Th -
= : e phone is now connected.
DefaultAll Settings O P
~Analyzer Settings Channel Frequency Downlink
RF ChannelUplink ~ Band [|]  [[ 9750 1922.4mHz  2112.4mHz | .
FrequencyOffset +0.000 iz Figure 3-9. WCDMA Call Connected
RXITX Separation 190.000 MHz
~Measurement Settings Band @pn | Connect
Default Settings O ch.2 WC DMA FDD Power Control
UL Scrambling Code 0 - ﬁ -
Analysis Mode With Ol'igil"l Offset Max. Level: +30.0 dBm Low Noise Freg/Offset: +0.000 kHz: Chan. /Freq: 9750/1950 MHz rammum
Sync. Mode All Slots el
Measurement Slot Number 0 . Appli-
Correlatoin Mode DPCCH cation
Threshold -25d8 =
~UE Power Control LS\? yz.er
Default Settings [} =
/Analyzer
Connection UE signal [ BS signal | Network RE G+ sync. [N 2 | curent p— Vaximum vinimum i
UE Power (Peak) BS Signal
UE Power (RMS) 24.02 dBm  24.01 dBm  24.09 dBm  20.69 dBm Level
BS Signal
Statistic Count i
5. Set TPC Pattern Type to All 1 10000 %)
Outof Tolerance
Figure 3-8. TPC Pattern Type(UE Signal) [ovomin | [romer ] [rostsson | [svsorom | "B i | P
= WCDMA Fop Connection Control
—Setup [TPC Settings/TPC Pattern Type =
PICH -5.0 d8 I
PICH Channel Code 3
AICH -3.0 @B
AICH Channel Code 6
DPDCH -7.0 d8
DPCH Channel Code 6
Power Offset (DPCCH/DPDH) 0.0 dB
Secondary Scrambling Code 1
¥ TPC Settings
Default Settings O
TPC Algorithm Algorithm 2 -
TPC Step Size 1ds
TPC Pattern Type [ AllL
Pattern 0000000000000000000000 pin
Repeat Pattern off
Connection UE Signal I BS Signal | Network | RF O-bl Sync. i 2 |
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Non-Signalling Test Procedures (GSM/DCS/PCYS)

WCDMA Call Test Parameters

While the phone under test is in an active call, the pa-
rameters for each band should be verified as described.

Table 3-5. WCDMA Call Parameters

Low High
Parameter Limit Limit Unit
Awg. RMS Power Outt? 20.5 215 dBm
Awg. Frequency Error? -195 195 Hz
Awg. RMS EVM?2 0 13.5 %
Aw. RMS ACLR - 23 -100 -43 dB
Aw. RMS ACLR - 13 -100 -33 dB
Aw. RMS ACLR + 13 -100 -33 dB
Aw. RMS ACLR + 23 -100 -43 dB

1Refer to Figure 10
2Refer to Figure 11
3Refer to Figure 12

Figure 3-10. WCDMA Modulation

LD N
| WCDMAFDD * Modulation A | onnect

Max. Level: +30.0 dBm  Low Noise Freg/Offset: +0.000kHz: Chan. [Freq: 9750/1950 MHz EOverview
Muttiple Signal DPCCH+DPDCH 1 SR115 WCDMA
ScrCode0 CCMode Manual CC1 64

Current Average Max /Min é\gt?(lll;l
Erectiag — pesk F 208w 2216% 265
RMS 85 % 8.80 % 10.2 % Analyzer
Magn Error —[Peak 153 % 14.03 % 15.3 9| Lev. Trigg
RMS 5.6 % 552 % 5.6 %)
Phase Error peak| I NENENGIE SR SIS UE Signal
e 37° 3.95 ° 499 fne s
1/Q Origin Offset -33.06 ¢8| -32.95dB - 32.37 dB BS Signal
1Q Imbalance -21.74d8  -21.38dB - 20.07 d8 Sothumber | |Level
Cartier Frequency Error 5 Hz 4 Hz -76H| [_20.81 dBm BS Signal
Wavefom Qualy 0.9929  0.99226 0.9897 JEPower | lsettings
Pesl Code Dom Eror 201168 -28.120¢8 - 2549 a8
FeEEE Q 1 ’—‘ | 0 Statistic Count
| 100.00 %
Outof Tolerance

H Power IIModulation HH Spectrum I e

Figure 3-11. ACLR Screen

«m Connect
E] h Control

WCDMAFDD Bﬁnd Spectrum

dBm  Max. Level:+30.0 dBm  LowNoise Chan. [Freq: 9750/ 1950 MHz ACLR
+40  Freq, Offset: +0.000kHz Filter
+30 Current
+20 Appli-
o cation
+0 Meas. Length
10 ) ) —
-20 pot ! UE Power M_
-30 o
40 — Analyzer
w0 H H Statistic Count Settings
2 A1 ¢ [__100.00 % =
OutofTolrance | |BS Signal
-10.00 MHz - 5.00 MHz 0 MHz +5.00 MHz ~ +10.00 MHz Level
-47.4 -349 +24.7 dBm -34.7 -51.4 ‘ACLR (Peak) Curr.l
-55.7 <415 +20.7 dBm  -41.3 -57.8 | ACLR (RMS) curr.0 BS Signal
Settings
-55.7 -415 Al -41.3 -57.8 ||ACLR (RMS) Avg.
-45.1 -346 | Vaues -33.7 -49.0 ||ACLR (Peak)Au.
-55.2 -41.3 a8 -41.0 -57.4 | ACLR (RMS)Max.

H Power IHModulation"Spectrum H RELES

Non-Signalling Test Procedures
(GSM/DCS/PCS)

To perform non-signalling test procedures, the user is
required to be familiarized with sending test commands
to the phone under test. The test commands can be
sent using the Handset test command interface or
through a computer. Please refer to section, "Handset
Test commands,” for details on how to send test com-
mands through phone keypad entry.

In order to successfully send test commands to the phone
under test, the phone needs to be in suspend mode.
Follow the listed procedure to place the phone in sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODE then SUSPEND SUSPEND —

(Serial Only) AT+40DE
SUSPEND

Click SUSPEND (USB Only)

Hardware Requirements

Control Interface Options (Only)

. USB Cable (SKN6311At)

. Serial Cable (SKN6315A%) with CE converter

(SYNO0279BY)

Note: If handset test commands are being used, a con-
trol interface is not needed.

Refer to page 3-2 for a list of Hardware. Refer to Fig-
ure 13 for a configuration illustration.

1Contact your local Motorola dealer for ordering
2Contact AMS Software and Elektronik GmbH for ordering

Draft 1.0
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Non-Signalling Test Procedures (GSM/DCS/PCYS)

A845

Verify TX Power Output (GSM/DCS/PCS)

Verify the TX Power output by initiating the commands
in this section. \Verify that the results fall within the fol-
lowing limits.

Table 3-6. TX Power Limits

Low High
Parameter Limit Limit Unit
GSM TX Power Out 31 33 dBm
DCS TX Power Out 28 29.5 dBm
PCS TX Power Out 28 29.5 dBm

110*0*5 for PCS mode
220*700*0 for DCS Channel 700; 20*661*0 for PCS Channel 661
345*0 for DCS/PCS Power level 0

Handset Test Commands

54 Suspend

10*0*101 WCDMA/GSM/DCS mode
20*38*02 Set Channel 38

45*53 Set GSM Power Level 5
7*6*1 Enable Carrier

Radio Comm Test Commands

3G1[362|363|364]3
CARRIER

IEIE - Pzeuda Randam w/kidamble 4

Select 06 and then
click ON

GSM RSSI

Verify GSM RSSI by initiating the commands in this
section. Verify that the RSSI results are equal to the
Broadcast Channel (BCH) level. The user will need to
set the RF generator with the following parameters.

Broadcast Channel (BCH): 20
Broadcast Channel (BCH) Level: -105dBm

Handset Test Commands

No supported test commands

Radio Comm Test Commands

—GSM CP_MODE

—GESM CP_MODE

' a00 850/1900
Click on 850/1900 (GSM/ 1800 £50
PCS) or 1800 (DCS) 1900
90011800 | GetMode |
—LOAD_SM —

Enter 128 (GSM), 700 (DCS), or

661 (PCS) and then click Set

-SET_RF_PR
Enter 5 (GSM) or 0 (DCS/PCS) (418 =
and then click Set Set |

=lulu] 2850/1900
Click on 850/1900 (GSM/ 1200 50
DCS) or 1800 (DCS) 1800
Qa0Me00 et Mode
~SCMP—
Enter Channel 194 IMIT
Click INIT Stop
Channel:
[ 20
Click Execute ~RUEP—
\ferify return data is approximately _Enecute |
dBrn

-105dBm

B

3-8 Motorola Confidential Proprietary
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Manual Test Procedures

Non-signalling Test Procedures (WCDMA)

Non-signalling Test Procedures
(WCDMA)

To perform non-signalling test procedures, the user is
required to be familiarized with sending test commands
to the phone under test. The test commands can be
sent using the Handset test command interface or
through a computer. Please refer to section,”Handset
Test commands,” for details on how to send test com-
mands through phone keypad entry. Also, refer to,
“Computer Test Commands,” for details on how to send
test commands through the computer.

In order to successfully send test commands to the phone
under test, the phone needs to be in suspend mode.
Follow the listed procedure to place the phone in sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODE then SUSPEND
(Serial Only)
Click PST Initialize and click SUS-
PEND wheninitialization iscomplete
(USB Only)

SUSPEMD —
AT +MODE

SUSPEMND

Hardware Requirements

Refer to page 3-2 for a list of Hardware. Refer to Fig-
ure 3-4 for a configuration illustration.

Software Requirements

Handset Test Command

. No software needed

Computer Test Command

. Radio Comm (latest release)

Verify TX Power Output (WCDMA)

Verify the TX Power output by initiating the commands
in this section. \erify that the results fall within the fol-
lowing limits.

Table 3-7. WCDMA TX Power Output

Low High

Parameter Limit Limit Unit

WCDMA Power Out 20.5 21.5 dBm

Handset Test Commands

54 Suspend

3086 W_CARRIER
Fieldl 9750 Set Channel
Field2 0 Enable Carrier
Field3 023 Max Power Out
Field4 027 Max TX Power
Field5 206 Min TX power
Field6 002 PN9 Data pattern
Field7 1 Enable spreading
Field8 01 Long scrambling
Field9 000 SF256, Slot format 0
Field10 000 SF256, Slot format 0
Field11 000 Channelization Code

Field12 000000000  Scrambling Code

Note: Enter 1 in field 2 to disable carrier

Draft 1.0
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Audio/Vibrator Test Procedures

A845

Radio Comm Test Commands

- CP_MODE
500 WCDMA |
ClickonWCDMA 1800
1900
900/1800 | Get Mode |

For W_CARRIER assign these actions to each field

Freq ID (Dec) 9750

Action Enable
Channelization Enable

Data Pattern PN 9
Scrambling Long
DPCCH SF256, SF0
DPDCH SF256, SFO
Channelization Code 00

Transmit Power 151

Max Power 151

Min Power 802

Scram Code 00

10x0015 -> 21 dec -> +21dBm
20x0080 -> 128 dec -> (128-256 = -128 dBm)

Audio/Vibrator Test Procedures

This section describes how to use test commands to
verify audio and vibrate functions.

In order to successfully send test commands to the phone
under test, the phone needs to be in suspend mode.
Follow the listed procedure to place the phone in sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODE then SUSPEND

SUSPEND —
(Serial Only) AT +MODE
Click PST Initialize and click SUS- SUSPEMD

PEND when initialization is complete
(USB Only)

Vibrator Test

Handset Test Commands
—Ww_LARRIER 3*0*1 Enable Vibrator

Freg D [Dec) |9?5|:| Channelization Code [He:-c]ll:ll:l 3%0*0 Disable Vibrator
—Action — Channelization—  Transmit Power [Hex] I

{* Enable " Dizable Radi

|_ adio Comm Test Commands

" Disable | & Enatble —‘ Max Power (Hex]
B _ ; tin Pawer [Hex] I i

D iz — =S el Enable or Disable Vibrator

Al " Dizable | Scram Code [Hex) IEIEI

= all's {* Laong i .

~ PN A £ Shar - \rification

et
" PN 15 o ) AUD_CTRL
“DPCCH DEDCH Vferfiy vibration function when en- ib ON
(+ SF256,5F0 |+ SF256,5F0 abled. ib OFF
¢ SF256,5F1 |¢ SF128.5F1 -
" SF256,5F5 |¢ SF4,5FE
3-10 Motorola Confidential Proprietary Draft 1.0
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Audio/Vibrator Test Procedures

Handset Mic/Speaker test

Handset Test Commands
6*2*2 Enable internal mic and handset speaker
4*7*1*16 Enable VOCODER loopback at En-

hanced Full Rate

Radio Comm Test Commands

Enable internal mic
and headset speaker

AUD_PATH
[Fpuk; I 2 - Internal Mic j

Elutput:l 2 - Internal Speaker j

I 2200

—&lD_LPE
Codec
Dizable

Enable Vocoder loopback at PCAR

Enhanced Full Rate Dizable
YWocoder
[izable

16 - Enhanced j

\rification

Speak into the handset mic and listen for undistorted
speech in the handset speaker.

Mono Headset Mic/Speaker test

Handset Test Commands

6*4*6 Enable headset mic and headset
speaker

4*7*1*16 Enable VOCODER loopback at En-

hanced Full Rate

RadioComm Test Commands

—AUD_PATH
Input:l 4 - Boom Mic j
utpuit; I E - Boom Spkr Right j

set | 4500

—&D_LPB
Codec
Dizable

Enable Vocoder loopback at PCAP
Enhanced Full Rate Disable

Enable headset mic
and headset speaker

Yacoder
Dizable

16 - Enhanced j

\frification

Speak into the headset mic and listen for undistorted
speech in the headset speaker.

Draft 1.0
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Stereo Headset Mic/Speaker test

Handset Test Commands

6*4*8 Enable headset mic and headset
speaker

4*7*1*16 Enable VOCODER loopback at En-

hanced Full Rate

RadioComm Test Commands

AUD_PATH
Input:l 4 - Boom Mic j

Clutput: I 3 - Boom Spkr Sterenj

set | [4500

—AUD_LPE
Codec
Dizable

PCAP
Dizable

Enable headset mic
and headset speaker

Enable Vocoder loopback at
Enhanced Full Rate

YWocoder
Dizable

16 - Enhanced j

\rification

Speak into the headset mic and listen for undistorted
speech in the headset speaker.

Melody Speaker test

NOTE: DO NOT issue a Suspend command (54 ok)
for this test.

Handset Test Commands

0*1*265
0*0*265

Play SONATA _IN_C
Stop SONATA_IN_C

RadioComm Test Commands

AUD_TH_LIST

Tone: (Hex:ll:ll:ll:ll:l

Enabls| Disable |

Enter 109 and click Enable

\frification

Listen for undistorted audio.

3-12 Motorola Confidential Proprietary
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Display Test Procedures

Software Version Check

Use the following procedures to retrieve software in-
formation. Software information can also be retrieved
from the phone’s customer User Interface. Refer to the
phone’s user manual for details.

In order to successfully send test commands to the phone
under test, the phone doesn’t need to be in suspend
mode. Follow the listed procedure to configure the
phone to accept test commands

Handset Test Commands

None

Radio Comm Test Commands

SUSPEMD —
AT+MODE
SUSPEMD

Click AT+MODE (Serial Only)
Click PST Initialize (USB Only)

Test Commands
57*017003 Read Software \ersion
57*017001 Read Build Date

RadioComm Test Commands

Select Product Base - ERSION
Label and click “Get” IF'ru:u:qu:t BaseLabel  w| |
to retrieve software | 7 on_1_5a.0E 29

version
) _ ~%ERSION
Select Build Time [Buid Time = Getl
and click “Get” to re-
|2003-03-23 08:06:35

trieve Build Date

Display Test Procedures

This section will describe the proper test procedures to
determine the functionality of the color display. Any tests
that involve displaying a predefined pattern can be re-
turned to the Opcode screen by pressing the right softkey
of the phone.

In order to successfully send test commands to the phone
under test, the phone needs to be in suspend mode.
Follow the listed procedure to place the phone in sus-
pend mode.

Handset Test Commands

54 ok Suspend

Radio Comm Test Commands

Click AT+MODE then SUSPEND
(Serial Only)

Click PST Initialize and click SUS-
PEND when initialization is complete
(USB Only)

SUSPEMD —

AT+MODE
SUSPEMD

Display Backlight Test

Handset Test Commands
55*9*000 Backlight Off
55*9*001 Backlight On, full intensity

RadioComm Test Commands

Click “FL Off” to disable backlight FL O
Click “FL On-Full” to enable backlight

CECORELGIES

\frification

Verify that the backlights respond for each issued com-
mand.

Draft 1.0
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Display Color Test

Handset Test Commands

55*2*014 Eight Color Box Pattern

RadioComm Test Commands

Pre Defined
|OE - Eight Color Box =]

Set

Select Eight Color
Box and click “Set”

\rification

Verify that the color pattern on the phone’s display
matches the color box in figure 23. Also verify edges
(uniform/smooth).

Figure 3-12. Eight Color Box Pattern

=

Display Linearity Test

Handset Test Commands

55*2*005 Grey Scale Block

RadioComm Test Commands

Pre Defined
Select Grey Scale and [05 - Gray Scale <]
click “Set” S
(=1
\frification

Verify that the Grey scale block on the phone’s display
matches the Grey scale block in figure 14. This test can
also be used to confirm that the color intensity is linear.

Figure 3-13. Grey Scale Block

3-14 Motorola Confidential Proprietary
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Display Test Procedures

Display Flicker Test

Handset Test Command

55*2*006 Horizontal Zebra Line

RadioComm Test Commands

Display Pixel Defect (Bright)

Handset Test Commands

= Pre Defined

Select Horizontal Ze- IDE - Horizantal Zebra

braand click “Set”
Set

=~

\erification
\ferify that no noticable flicker exists.

Figure 3-14. Zebra Pattern

55*2*001 All pixelson (all white)

RadioComm Test Commands

= Pre Defined
Select All Pixels Off [o0- alPixels O =]
and click “Set” Set

\frification

\erify that no greater than two pixels are off.

Display Pixel Defect (Dark)

Handset Test Commands

55*2*000 All pixels off (all black)

RadioComm Test Commands

Pre Defined
Select All Pixels On | [0t - Al Pisels O |
and click “Set” S et

\frification

Verify that no greater than two pixels are on.

Draft 1.0

Motorola Confidential Proprietary 3-15



Manual Test Procdures
LEDS and Keypad Backlight

A845

LEDS and Keypad Backlight

Use the following procedures to verify status LED and
keypad backlight.

In order to successfully send test commands to the phone
under test, the phone doesn’t need to be in suspend
mode. Follow the listed procedure to configure the
phone to accept test commands.

Handset Test Commands

None

Radio Comm Test Commands

Click AT+MODE then SUSPEND

(Serial Only) SUSPEMD —
Click PST Initialize and click SUS- AT+MODE
PEND when initialization is complete SUSPEND

(USB Only)

Keypad Backlight

Handset Test Commands

62*0*11 Enable Keypad Backlight
62*0*0* Disable Keypad Backlight

1Leave field 3 blank and press OK

RadioComm Test Commands

~LEDS
WV Keypad
Select Keypad to enable. Deselect | I" Main Display
Keypad to disable. [ CU Display
[~ FRedLED
[T Green LED
\erification

Verify that all keypad backlight LEDs activate.

3-16 Motorola Confidential Proprietary
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Bluetooth Tests

Bluetooth Tests

Use the following procedures to verify functionality of
the Bluetooth device integrated in the phone.

In order to successfully send test commands to the phone
under test, the phone needs to be in suspend mode.
Follow the listed procedure to place the phone in sus-
pend mode.

Handset Test Commands

None

Radio Comm Test Commands

SUSPEMD —
AT+MODE
SUSPEMD

Click AT+MODE then SUSPEND
(Serial Only)

Click PST Initialize and click SUS-
PEND when initialization is complete
(USB Only)

Unmodulated CW TX test
Handset Test Commands

Not Supported

RadioComm Test Commands

Under Bluetooth, select parameter 84 and click execute,
then select 81 and click execute.

—Blue Tooth
Param: |81 - HCI test mode j EHe-:ute|
04 - HCl Event -
TO Rag 30 - Mo test mode
&1 - HC test mode 2

82 - L2CAP test mode
FROM Rag 83 - BT lrans test mode

P84 - Start BT [ est Firmwa _*l
85 - Start BT, Mormal Firmme—
85 - Terminate BT ~ Jormand

Under Bluetooth, select parameter 01 and enter
2DFC0129 in the “TO Radio” field. Click Execute.

Blue Tooth
Faranm; IEI1 - HCl Command

j E:-:eu:utel
T0 Radio: |2DFCO129
4 2

NOTE: The Bluetooth TX signal will activate momen-
tarily once the HCI command is issued. You must have
the RF probe positioned for measurement once you
click execute.

Verification

Verify that a 2441MHz signal is present. If the phone is
closed, use a RF probe to sniff the strongest signal
around the *“7”” key of the keypad. If the phone is open
(shields off), verify that -2dBm to +4dBm is read from
TP5600. An high impedance RF probe is required to
read this range. Use of lower quality RF probes will
resultin signal level differences.

Draft 1.0
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Camera Testing

This section is intended to describe the procedures that
will determine whether the camera function of a
Motorola terminal is under normal operating conditions.
In order to successfully send test commands to the phone
under test, the phone doesn’t need to be in suspend
mode. Follow the listed procedure to configure the
phone to accept test commands.

Handset Test Commands

Not supported

Radio Comm Test Commands

Click AT+MODE then SUSPEND

(Serial Only) SUSPEND —
Click USB Initialize and click SUS- | -AT+MODE
PEND wheninitialization iscomplete | S4SPEND.

(USB Only)

Hardware Requirements

The following hardware will be required to properly
test the camera function of the phone.

1. Desktop Charger (SPN5032A or equivalent)

2. USB or RS232 control interface (refer to fig-
ure 4)

3. Fast Rate Charger (SPN5078A or equivalent)
4. Hardcopy of Macbeth Color Chart
5. Hardcopy of Focus Chart

6. Hardcopy of Grey Chart

Camera Test Configuration

Use any color printer to printa hardcopy of the Macbeth
color chart. The Focus chart and Grey chart can be
printed using any B/W printer.

For best results follow this recommended setup,

1. Attach chart to a flat vertical surface (wall)

2. Attach the phone to the desktop charger

3. Attach the control interface to desktop charger

4. If necessary, attach power supply to control in-
terface.

5. Turn on phone.

6. Select Camera option in phone

7. Position Desktop charger so that the camera

test chart completely fills the viewfinder.

Assign a permanent space in the test lab for these test
procedures. Always use the same lighting conditions.
Also, it’s recommended that a “golden picture” is saved
and used for comparison.

There isa variety of ways the camera test charts can be
attached to a vertical flat surface. They can be taped,
tacked, attached to flip charts, etc. Use your best judge-
ment.

The desktop charger is being used as a fixture to posi-
tion the phone for test, therefore, it’s recommended that
the desktop charger is attached to a countertop to pre-
ventany movement.

3-18 Motorola Confidential Proprietary
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Figure 3-15. Camera Test Configuration

Camera Test
Charts

Phone under
Test

Camera
View

USB
(SKN6311A)

Charger
(SPN5049A)

Serial

(SYNO279B If
el

o el

Desktop Charger
SPN5078A

To To Velcro
Outlet Computer (or equivalent)
(110Vv/220V)
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Image Capture

The listed steps should be followed to capture three
images (1) the Macbeth color chart, (2) the focus chart,
and (3) the grey scale chart. The user will be required
to print all images found in Appendix A.

Handset Test Commands

Not supported

Radio Comm Test Commands

Under “Common Features” select Camera

Common Features  Help
: Zarmer a
Conyersions
Factory Info
Flash Windomw
MY | SEEM
Panic
Phone Eook:
Run Test Command Scripk
Show Keys
Toggle Onf'ofF Line

Click “Take Picture”

¥ Camera

Save ToFile | Print

Once the picture is captured, it’ll be displayed on the
screen. Click “Save To File”

Camera N [
I Take Picture I Save ToFile | Print |

3-20 Motorola Confidential Proprietary
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Camera Testing

Macbeth Color Chart Focus Chart
1. From the computer, open the captured color 1. From the computer, open the captured focus
chartimage. chartimage.
2. Compare, the color blocks of the printed
Macbeth color chart to the captured image. ::::::::::::::::::::::::::
I.I.I.I.l.l.l.l.l.l.l.l.l.
Block 16 e
I.I.I.I.I.I.I.l.l.l.l.l.l.
Block 7-12 e
Block 1318 e e e e e
Block 19-24 Verify the focus quality at the center, top-left corner,
bottom-left corner, top-right corner, and bottom-right
corner.
Follow the listed verifications to determine the quality
of the image. Grey Scale Chart (Shading Test)
1. Minimal noise level for Blue, Green and Red 1. From the computer, open the captured grey
on blocks 19 through 24. scale chartimage.

2. Uniformity for grey scale blocks 19 through 24.
3. Good white balance on blocks 19 through 24.

4. Good color reproduction on blocks 13 through
18.

\ferify that there is minimal shading deviations on all four
corners when compared to the center of the image.
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GPS Testing

This section is intended to describe the procedures that
will determine whether the AGPS function of a Motorola
terminal is under normal operating conditions.

In order to successfully send test commands to the phone
under test, the phone needs to be in suspend mode.
Follow the listed procedure to place the phone in sus-
pend mode.

Handset Test Commands

54 ok Suspend

RadioComm Test Commands

Click AT+MODE then SUSPEND (Serial Only)
Click USB Initialize and click SUSPEND when initial-
ization iscomplete

(USB Only)

GPS Software Check

Handset Test Commands

Not recommended

RadioComm Test Commands

Under VERSION ~ERSION "
select GPS Chipset IEF‘S Chipset Wersion j Get |
version 2 4.09.05MarvinPROD1.3 03408/

\rification

Verify that GPS software version is displayed.

GPS RF Connector Check

Handset Test Commands

Not supported

RadioComm Test Commands

Open the GPS form located under the Common Fea-
tures Menu.

Under —SUSPEND_COMP

SUSPEND_COMP,
select 01-GPS Chipset
and UnSuspend.

|01 - GPS Chipset |

{* nSuspend
" Suzpend

. i~ Bequest Status
Click Execute

= Test Mode

[

Under Test Mode, click Enter

\frification

Measure the DC voltage on the center of the GPS RF
connector. Verify that the GPS DC voltage reads within
2.69Vdc to 2.86Vdc.

3-22 Motorola Confidential Proprietary
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A845 Overview

The A845isa 3G device. It will deliver on the “prom-
ise” of 3G by providing high speed network access and
rich multimedia content all in a superior voice-centric
unit. Avideo camera and Assisted GPS provide addi-
tional value by offering unique business and entertain-
ment solutions.

The mechanical architecture features a 176 x 220 pixel,
0.198mm pitch TFT activecolor display, a built-in
speaker phone, and a removable Li-Polymer battery.
The architecture enables full postponement of the front
housing and battery door cover by allowing the trans-
ceiver brick assembly, keypad, display, microphone,
and earpiece speaker to be fully assembled and retained
within the rear housing chassis.

Front covers may then be snapped in at distribution
based on specific orders. Front housing branding is ac-
complished through thermal transfer decals.

Asa 3G product, the A845 complies with all key speci-
fications as defined by the 3GPP. Key product features
are:

. UMTS: WCDMA 1900, GSM 850/1800 and
1900 MHz Tri-band technology
. GPRS High speed packet data (64kbps UL,

384 kbps DL)
. 176 x 220 TFT Active Color, 64k colors
. 64MB Integrated Flash Memory
. Integrated Bluetooth
. MP3 Player
. Enhanced Multimedia Capability (Audio/Video,

Games, MMS)

Unique 5-way Navigation Key

New graphical user interface

Enhanced internet browser (XHTML)

Full Personal Information Manager (P1M) with

Figure 4-1. A845 Transceiver

a )

(arinne Ualjoux

e E B
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A845

SyncML Synchronization (OTA, Desktop)
Integrated Video/Still Camera and GPS
\oice Recognition Driven Dialing and Menu
Shortcuts

\oice Note Voice Recorder

Polyphonic Speakerphone

Programmable (J2ME)

iITAP™ Predictive Text Entry

Integrated Stereo Headset Jack

Video Camera Features:

JPEG Image Capture @ VGA Resolution
MPEG4 Video Capture @ QCIF Resolution
Two imagers (take pictures and video of others
or yourself)

Streaming Video

Tightly Coupled, Ergonomic Design

Initial User Applications:

Sending captured Video Clips and Pictures
through MMS, Email, or

Internet channels

Simultaneous Voice/Data — Take a picture or
video clip and send while you’re on the phone
Future Capabilities:

Video Conferencing (2-Way Video Telephony)

Location (AGPS) Applications:

Get to specific location, with appropriate
choices of destinations and routes and guidance
to destination

Identify local places of interest for hotels, taxi
companies, restaurants, theatres, sight-seeing,
and shopping

Receive information through alerts or display
on map ahead of traffic congestion.

* Receive roadside assistance, with rescue ser-
vice network and location information from the
cellular network used to complement any in-
formation the pedestrian/driver is able to sepa-
rately give.

E911 Services: When roaming on a 2-2.5G
GSM E-OTD-enabled network the mobile

phone will respond to a request for location
when making an emergency call (Please refer
to future AGPS MRS for further details).
Push, Tracking & B2B Applications such as cor-
porate tracking, routing, fleet management, and
Buddy tracking (alert)

Motorola Confidential Proprietary
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Baseband Electrical (Digital)
Digital Logic

The baseband architecture will consist of a POG / PCAP
based architecture. The POG IC integrates a 32-bit
RISC Communications Engine (M-Core), a 32-bit
SC140 Quartz DSP core, and an Interprocessor Com-
munications Module (IPCM) along with associated
peripherals to provide the main phone processing. The
PCAP will handle all of the power supply requirements,
analog audio circuitry, and control for numerous other
functions.

POG is the baseband processor IC of the 3G chipset
solution. POG is crafted to provide a high performance
embedded solution at low power for 3G mobile de-
vices. POG is a TriCore processor IC integrating a
powerful DSP core, a 32bit MCU RISC core with uni-
fied cache and a custom 32bit RISC engine for data
movement across the processing domains.

Figure 4-2. POG Block Diagram

The DSP core is a high performance StarCore with four
parallel ALUs, the SC140, with a novel Variable Length
Execution Set (VLES) architecture which maximizes the
execution of multiple instructions in asingle clock cycle.
The SC140 enables the emergence computational in-
tensive communication applications. The SC140 is as-
sisted by 3G specific hardware accelerators and timers
to optimize performance and power. As part of the 3G
support, the Wideband CDMA Signal Processor
(WCSP) module implements modem functions required
by the CDMA subscriber unit in accordance with the
3GPP specifications.

The 32bit MCU RISC core is the M*Core M341 de-
signed for high performance and low power embedded
systems. The M341 embodies an 16K unified cache,
integer multiplier and MMU in support of virtual memory
management OSes.

Data communication across the cores is handled by a
flexible 32bit RISC machine, the Inter Processor Com-
munication Module (IPCM). The IPCM supports flex-
ible data flow between the MCU, DSP and the multi-

a )
CE Bus
Keypad 1-wire VSAP
Magic LV
(GSM) MQSPI2
IPCM
ial BBIF pSP RISC McU
Starcore M341
=
£, T
FLASH
Harr_nony MQSPIL 64Mbit
wlie
wesp [«—{ E8iF eDRAM POG
JTAG
ASAP LCcD Nexus € -
PCAP Codec]|
\\ J
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media peripherals.

A video buffer is embedded as SRAM memory to op-
timize display rendering while lowering power. POG
offers an advanced SDRAM controller to maximize ex-
ternal memories throughput.

Display Interface

The display uses two programming interfaces, RBG
(Red Green Blue) and SPI (Serial Peripheral Interface).
The RGB interface is the primary communication bus
for the display. It controls how the pixels are displayed.
Here is the line descriptions of the RGB interface

. SCLK latches data into the LCD.

. HSYNC causes the panel to start a new line.
. VSYNC causes the panel to start a new frame.
. DISPLAY_ON enables the data to be shifted

onto the display. When disabled, the data is in-
valid and the trace is off.

. LCD (15:8) is used for color mapping pixel data
inthe LCD controller.

The SPI interface is used for state configurations of the
display module. Some states include sleepmode, ac-
tive, and video modes.

Figure 4-3. POG - LCD Interface

IrDA Interface

The IrDA interface is used to allow infrared data com-
munications between the cellular transceiver and an IrDA
device. The IrDA interface will conform to a 30 degree
cone angle. The POG IC has integrated the data com-
munications bus for the IrDA device. The IrDA device
has a standard baudrate of 9600bps.

Figure 4-4. POG - IrDA Interface
(7 N

IRDA_2_775V

POG

IRDA_TXL IRDA_TX

IRDA_RX

IRDA_RX1:

GPIO.7 IRDA_SD

IRDA_2_ 775V

]

*Both CAPs are 1pF

adn3aHs

GND

/7
\\

(- )
FRNT_LIGHT_CTRL >
LCD_RGB (15:8) \
POG l/ Active
LCD CLK \ Matrix
U 1000 LCD_INTERFACE -HSYNC .
-vstc/ Display
DISPLAY_SPI §§$A >
\ =/
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SD Flash Interface

The A845 will interface with an embedded 64 MB
NAND flash device. The embedded flash device isa
high-density flash memory IC that gives the user the
ability to store personal files and use them in low-band-
width applications.

The MMC/SD interface will operate at 2.8V. The MMC
mode will be used; the MMC module in POG does not
support SPI mode. The MMC module in POG sup-
ports only single bit data transfers at a maximum of
20MHz. Since the MCU will be operating at 90MHz
(not L00MHz), the maximum MMC frequency will be
18MHz.

Figure 4-5. MMC/SD - Block Diagram
Iz )

POG

—— VTRI_2_8V
MMC_DAT

MMC_CLK
MMC_CMD

31NAOW DI

64MB
SD Flash

n

Keypad Interface

The keypad processor on the POG can support up to
an 8 x 8 row-by-column keypad matrix. However, this
keypad matrix will use a line configuration and not a
row-by-column configuration. In the line configuration,
when a key is pressed, two different signals will be
shorted through the key’s switch to ground. Keypad
backlighting is controlled by the PCAP. The available
backlight settings will be “On” and “Off.”

Flash Memory

The software requirement is for 128Mb of flash
memory. Memory is divided into 16 partitions of 8Mb
each. There is one parameter partition and 15 main
partitions.

Two 16-bit W18 ICs will be required to meet the 128Mb
requirement. The Intel flash is packaged ina 56
active ball BGA packages with .75 mm ball pitch and
7.7 x9.0 mm footprint.

Figure 4-6. Flash Memory Block
a B\
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Power Supply Architecture

\oltage regulation is provided by the PCAP IC. Mul-
tiple regulators are used to provide better isolation be-
tween sensitive load circuitry and noisy circuitry. The
regulators and their load circuitry are illustrated below.

Figure 4-7. PCAP Power supplies - 1

(/ B+ B+ \\
Switching V9
i Regulator 1 |—# VBUCK — 1.875-2775V —#VRF_REF
(Buck) (Linear regulators) 10mA (WCDMA PA Ref)
Switching V_VIB
i Regulator2 ~ —# VBOOST ] 1.3v —® V_VIB
(Boost) (VRF_HV, USB) 200mA (Vibrator)
V2 Vsim/2
— 2.5V,2775V  —» VA — 1.875/3V —® VSIM/2
100mA (Audio) 20mA (SIM)
V5 Vaux3
L— 1.875-2.775v (—» VGPS L—  12v-38v [ VIR
30mA (GPS) 40mA (SD Flash)
Figure 4-8. PCAP Power supplies - 2
a )
Vboost
B+
V1o
5V —® VRF_HV
25mA (Magic LV) POG
Switcher
Supply ——# POG Core
(1.55V, 700mA)
Vusb (External)
3.3V —® VUSB
4mA wse)

\ J
Figure 4-9. PCAP Power supplies - 3
(f \\

VBUCK
V1
—1 1.075-2275vV —% VMEM B+
300mA (Flash Core)
V6_DRV
V6
va 2.475,2.775V 6
— 1.075-2275V —# VLVIO 200mA VRF_TX
100mA (PoG 1/0, B+
Flash 1/0)
Vaux1_Drv
\Z3 V_auxl
t— 1275-1.95V |—»VRF_REF 1.875v-3.0v Vauxt
50mA (Magic LV Reference) 215mA VRF_REF
(Magic LV)
B+
'
L 1278-2775v —M(/RF,DIG V aux2 Y Drv
50mA Magic LV, 1.875V - 3.0V
H Lite) - -
armony Lite; oA Vaux2 VRE_RX
V8
B+— 1.275-2.775V |—#VBLUETH
50mA (Bluetooth)
\ Y,

Clock Generation

PCAP can generate a 32kHz clock either from an in-
ternal RC Oscillator or an external crystal. The internal
RC oscillator doesn’t provide the stability that the Rain-
bow requires for optimal performance, therefore, an
external 32.768kHz crystal is used.

The PGM2 pin of PCAP is tied to LCELL_BYP, to
prevent the internal RC oscillator from being routed to
the 32kHz pin under any circumstances. The 32kHz
oscillator will run atall times. Itis powered by LCELL,
a coincell battery that is also used to maintain the real
time clock. The phone will only power up when the
32kHz becomes stable.

Figure 4-10. PCAP 32kHz Clock

@ )
PCAP
Debounce
Logic
RC p
Oscillator 8x PLL
Control
Clock Logic
Detect
Xtall
J‘ 32kHz )
%] Oscillator [ 32kHz
X2 320ut_en —g
\ ¥
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PCAP Aud

i0

PCAP Audio
TX Audio

The A845 supports three microphone input paths iden-
tified as Internal Microphone (AUX_MIC-), Headset
Microphone (MICIN-), and External Microphone
(EXT_MIC). These three inputs are single-ended with
respect to VAG. The proper Microphone path is se-
lected by the MUX controller and path gain is pro-
grammable at the PGA.

Figure 4-11. TX Audio Block
VM\C,OUT “

A3_MUX

uuuuuuuu

A5_EN
out

The Internal Microphone is a single ended through -
hole part. Following the Internal microphone path, the
microphone is biased by R4103 to provide a
MIC_BIAS of 2.0V from pin MIC_BIAS1 of PCAP.
C4198is connected to MIC_BIAS1 and MB_CAP1
pin on PCAP to bypass the gain from the VAG to
MIC_BIAS1 which keeps the noise balanced. From
there, the signal is routed through C4100 and R4101 to
AUX_MIC- pin on PCAP, which is the input to the A5
amplifier. The microphone path is tapped off by R4102
to connect the AUX_OUT pin of PCAP, which is the
output of the A5 amplifier.

Figure 4-12. Internal Mic Path

a N
i PCAP
—— AUX_OUT
Filter | AUX_MIC-
Circuit| ==
A5
J4100 $ NC
MIC_BIAS1
\ 7,

The headset microphone path is biased through R4396,
which is connected to pin MIC_BIAS2 on PCAP and
bypassed with C4199 connected to pin MB_CAP2.
From here the signal is routed through C4395 and R4388
to MIC_IN- pin on PCAP, which is the input to the A3
Amplifier. The Microphone path is tapped off after
R4388 before the MIC_IN- input to R4389 connected
to the MIC_OUT pin on PCAP, which is the output of
the A3 Amplifier. The HS_ MAKE_DET line monitors
the presence of a headset by using R4399 as a pullup
resistor and detecting the voltage at A1_INT of PCAP,
which passes through R4398. A switching mechanism
integrated in the headset jack will open or close the
HS_MAKE_DET path to ground, depending on
whether the headset is attached or not.

Figure 4-13. Internal Mic Path

a N\
HS_MAKE_DETECT
S MIC_OUT PCAP
Q Al_Jdio = .
HS_MIC ~ Filter NC
Circuit
VAG A3
e
MIC_BIAS2
\ Y,

The External Microphone input is connected to the ac-
cessory connector for the mobile phone. The path is
routed through C4401 and R4401 to the EXT_MIC
pin on PCAP. This signal feeds directly to the input mul-
tiplexer without an intervening gain stage.

Draft 1.0
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RX Audio

The mobile phone supports four audio output paths.
The output of PCAP’s internal DAC drives the internal
PGA. The output of the PGA can be routed to one of
the four supported outputs via the internal multiplexer.
These outputs connect to the SPKR+/-amplifier (Hand-
set Earpiece Speaker), the ALERT+/- amplifier (Hand-
set Loudspeaker/Alert Speaker), the EXTOUT ampli-
fier (Accessory connector output), and the ARight/ALeft
Out amplifier (Headset Speaker). The single ended
Alertmode amplifier (A2) is not used in this design. All

path, SPKR_IN is routed through C4002 for the in-
verting input of the speaker amp A1. SPKR_OUT1
from PCAP is routed through C4000 and C4002 to
Speaker- which is the DAC output of the CODEC.
SPKR_IN and SPKR_OUT1 will output their respec-
tive bias voltages on these pins during standby times.
This is to maintain the voltage across an external cou-
pling capacitor to avoid audio “pops” when the ampli-
fier isenabled.

Figure 4-15. Handset Speaker Path

outputs use the same D/A converter so only one output @ )
. . . . Handset
can be active at one time. The user can adjust the gain Speaker PCAP
of the audio outputs with the volume control buttons. EARSPKR- | o | [~ SPKR-
I EARSPKR+ | 8 CF_iIter_t SPKR+ <A1
The Handset Speaker is driven by PCAP’s internal SPRRIN
SPKR differential amplifier. Following the speaker path SPKROVT. <
from the PCAP pins Speaker- and Speaker+, they are \. )
routed through R34003 and R34002 respectively, and
then connected to the transducer. Off the Speaker-
Figure 4-14. RX Audio Block
(f CD(_‘,FEN \\
CDC—SW SPKR_OUT2 ALRT_IN il
Phone 4%7 A4 EN = —-— A2 ALRT-
DAC |
ST_DACIN ST DAC SW L Ag](?,lit%?e Lo A2 i &
L PGA_R_EN
StD(Xgo MONO_SW_CTL ALEN SPKR+
R SPKR_OUT1 _ SPKR_IN| Al SPKR-
PGA_IN_SW A4 EN
PGA_INR |>T<] > " EXT_OUT
ARIGHT_EN
PGA_INL HS_OUTR B AR_IN ARIG ARight_Out
S >
ALEFT_EN
HS_OUT_L AL_IN >A|-—eﬁ_0;t
- ALEFT
\ Y,
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The headset uses a standard 2.5mm stereo phone jack.
The phone will detect the presence of a stereo headset
using HS_SPKR_L of the headset jack, which is pulled
high by R4395 and connected to the ST_COMP of
PCAP (thisisan interrupt of PCAP which gets sent to
MCU over the SPI bus). This pinwill be pulled to a
logic low whenever the stereo headset plug is inserted
into the jack. The headset may contain a momentary
switch, which is normally closed and is in series with the
microphone cartridge. When the momentary switch is
pressed, the bias current being supplied to the micro-
phone will be interrupted. The phone will detect this
action and make an appropriate response to this ac-
tion, which could be to answer a call, end a call, or dial
the last number from scratchpad.

Figure 4-16. Headset Speaker Path
a )

ST_CMP
[ == | PCAP

Stereo ALEFT_IN

Headset HS_SPKR_L Audio | L ALEFT out
" Fitter [

Circuit

00€YT1d

ARIGHT_IN
Audio

- l ARIGHT_OUT
Filter &
Circuit

00EYr
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The Headset Speaker is driven by PCAP’s internal Left
and Right amplifier. Following the speaker path from
the PCAP pins ARight_Out and ALeft_Out, they are
routed through C4356, R34304 and C4306, R34303
respectively, and then connected to the headset jack.
Offthe ARight _Out path, AR_IN is tapped off through
C4354 for the inverting input of the audio amp ARIGHT.
Offthe ARight_Out path, AL_IN is tapped off through
C4354 for the inverting input of the audio amp ALEFT.

The External Speaker is connected to pin 15 of J5000
(AUDIO_OUT ON/OFF), the accessory connector
for the mobile phone. The audio path is routed through
R4400 and C4400 and connected to EXTOUT of
PCAP. The DC level of this Audio_Out signal is also

used to externally command the phone to toggle it’s
ON/OFF state. The Audio_Out signal connects to
PCAP’s ON2 pin via R5053 to provide this capability.
When a DC level of <0.4V is applied by an accessory
for aminimum of 700 milliseconds on the Audio_Out
line, the phone will toggle it’s ON/ OFF state.

Figure 4-17. External Speaker Path

a )
PCAP
EXTOUT }_
AUDIO_OUT A4
| R053 on2
\S Y,

The Alert Transducer is driven by PCAP’s ALRT am-
plifier (A2). The alert path from the PCAP pins ALRT-
and ALRT+ are routed directly to the alert transducer.
Off the ALRT- path, ALRT _IN is routed through R4201
for the inverting input of the alertamp A2. SPKROUT?2
from PCAP is routed through C4200 and R4200 to
ALRT-which is the DAC output of the CODEC.

Figure 4-18. Alert Path

a )
Loudspeaker PCAP
Audio —22RT”
Filter | ALRT+ <A2
Circuit |

T ALRT_IN

SPKROUT2
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Battery Interface

Batteries interface to the main transceiver board via a
4-pin connector (J5400). Motorola approved remov-
able Lithium lonand Lithium Polymer batteries are sup-
ported. Upon power-up, the MCU (through it’s inte-
grated One-Wire Interface Module) will interrogate the
EPROM located inside the battery package to deter-
mine battery characteristics that impact radio and charg-
ing operations. Battery validity will also be verified. A
thermistor element in the battery package provides tem-
perature feedback.

During normal phone operation, without a charger at-
tached, Q5400 is turned ON so that current can be
supplied from the battery to the B+ power node on the
transceiver board. When the phone is ‘ON’, the PCAP
IC (U3000) will enable its internal regulators so that
transceiver circuitry can be enabled. When the phone
is ‘OFF’, the PCAP IC disables its regulators to dis-
able most active circuitry. Inthe OFF state, only mini-
mal circuitry will be connected to B+ to minimize ‘OFF’
state leakage current.

Figure 4-19. Battery Interface Block

Lithium lon/Polymer charging is internally supported in
the phone. Full rate charging is supported when a valid
full rate charger is detected on the accessory interface
(J5000). During full rate charging, Q3966 is turned
ON so that current can be supplied from the external
source to B+. Q5400 will be turned OFF to discon-
nect the Battery from B+. Based on battery voltage
and radio status, charging current will be set by con-
trolling the voltage at the gate of Q3960. A sense resis-
tor (R3961) provides current sense feedback to the
charger circuit. Battery charging will be disabled if an
invalid battery is detected, if the radio is transmitting, if
temperature is too high or too low, or if the battery volt-
age is too high.

Reduced rate charging is supported when a compatible
lower capacity charger is detected on the accessory
interface (J5000). Operation with a reduced rate
charger will not allow dead battery or ‘no battery’ op-
eration.
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Bluetooth

The Broadcomm 2033 Single Chip Bluettoth solution
is being used with this mobile phone. The BMC2033 is
a Bluetooth 1.1 compliant stand alone baseband pro-
cessor with an integrated 2.4GHz transceiver. The
baseband section controls all bluetooth functionality from
the physical layers to the HCI layer. The radio section
includes PLL, VCO, LNA, PA, upconverter,
downconverter, modulator, demodulator, and channel
select filtering.

Figure 4-20. Bluetooth Block

The fractional- N synthesizer can support multiple ref-
erence frequencies, including 13MHz and
15.36MHz.The UART interface between Rainbow and
BCM2033. The SSI interface between Rainbow, PCAP
and BCM2033.
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AGPS

The GPS section is based on the Motorola MG4100
single chip GPS receiver 2M SRAM IC (Phoenix) along
with One-Track firmware.

The main blocks of the MG4100 IC consist of the GPS
Acquisition Module (GAM), a low IF front-end, an
ARM7TDMI microprocessor module, a Boot ROM
synthesized in gates, and several processor peripher-
als.

When Phoenix is configured to OneTrack mode, it will
search, acquire, and track satellite signals; decode data
without host intervention; calculate position, velocity,
and time at a 1Hz rate and perform background data
decode. It supports both Oneshot and autonmous (stand
alone GPS receiver). In reacquisition mode if more than
four satellites with signal strength of more than -140dBm
are visible, Phoenix will decode satellite data and au-
tonomously compute a position fix without any assis-
tance. The Tim-To-First-Fix will be greatly reduced

Figure 4-21. Phoenix GPS Block

comparing to Oneshot.

The GPS external RF connector (SW6000) allows us-
ersto attach a pro install car kit or external GPS attenae.
It provides power supply through the signal pin at
2.775V and 15mA current max.

The control signals for the Phoenix IC will be trans-
ported via the POG (U1000) 4-wire UART interface
(TXD,RXD,CTS,RTS.)

The 26 MHz TCXO is used as a dedicated accurate
input clock to acquire GPS fix at weak signal environ-
ment and faster TTFF. This clock is powered off when
GAM does not require the clock. ARTC clock is used
for low power operation.

GPS_CLK_EN signal is used to turn off external refer-
ence clock when Phoenix IC switches to CPU and low
power mode. Conversely, the clock will be turned on
when the software switches to full power mode.
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Camera

The Imager Module includes two image sensor ICs with
the lenses which comprise the optical element and the
mechanical mount for the lenses, a flexible interconnec-
tion cable, and any required passive components for
the image sensors, serial EEPROM and connector.

The image sensor is of the color CMOS type, with an
imager format of VGA: 640 x 480 pixels. The image
sensor produces color image data in the Bayer RGB
(Red, Green, Blue) format. The lens system will be a
two-element, fixed focal length design. The finished
module will have bad pixel data for the both imagers
stored in the EEPROM. Imager selection is processed
through a multiplexer and IMG_SEL_FALC line.

The Falcon IC (U7500) is a video encoder chip de-
signed to directly interface to a CMOS image sensor
and output encoded video to a host processor (POG).
The Falcon has on-board memory for QCIF (176x144)
sized video. A frame rate of 30 per second is sustain-
able providing the host removes the compressed im-
ages at that same rate. The Falcon is also capable of
capturing VGA still images in JPEG format.

Figure 4-22. Camera Block

The video encoder sensor interface allows the encoder
to receive the Bayer formatted data from the image sen-
sor. The Bayer formatted data is then processed through
acolor interpolation in which Red (R), Green (G), and
Blue (B) components will be contained in each pixel.
The bitmapped RGB image will contain 8 bits/color and
24 bits/pixel. The RGB image is then sent through a
color space conversion where the luminance and
chrominance data is compressed and sent to the POG
through a RS232 interface.

The POG 10 for the camera is multiplexed with the
GPS circuit. POG selects whether it’s going to inter-
face with GPS or cameravia VID_GPSb_SEL
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RF TOP
Front End Module

The received signal from the antenna is fed to the FEM
(Front End Module) through antenna matching compo-
nents.

This Front End Module integrates a 3-position GaAs
antenna switch, a 2-position GaAs Tx/Rx switch,
diplexers, transmit harmonic filters, SAW filters and
matching components on a multilayer low-temperature
cofired ceramic (LTCC) module. The module provides
band selection and filtering between the GSM850
(AGSM), GSM1800 (DCS), GSM1900 (PCS) and
WCDMA1900 (PCS) receive and transmit bands in
Motorola 3G phones designed for the US market.

Adiplexer at the Antenna port is used to separate the
GSMB850 Tx/Rx paths (low band) from the GSM1800,
GSM1900 and WCDMA 1900 paths (high band).
Each of these paths is then routed to a GaAs switch.

Two GaAs switches are used. ASP3T switch on the
high band side of the Antenna diplexer performs band
switching between WCDMA Tx/Rx and GSM1900 Rx
(port 3), DCS/PCS Tx (port 2), and DCS Rx (port 1)

Figure 4-23. FEM Block
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On the low side of the Antenna diplexer, a SP2T GaAs
switch performs the T/R switching function for GSM850

Band selection is done by control linesN_BAND_1
and N_BAND_0_G. Mode selection is done by con-
trol lines HL_TX EN, RX _EN_LIFE, and
GSM_EXC_EN.

After the FEM, the GSM850 or DCS receive signal is
fed into one of the two transformers for differential con-
version. For PCS, the receive signal leaving the FEM is
fed into a high rejection band pass filter (FL005), which
allows PCS RX and WCDMA TX/RX signals to pass.
The PCS RX and WCDMA RX signal is then fed into
an adjustable gain LNA (U001).

U001 operates in two gain modes selectable by
MBC_EN2. The nominal gain expected while in high
gain mode is~16dB. During high inputsignal levels of
~—40dBm or stronger, the LNAwill be in low gain mode.
Currently, signal levels below ~-55dBm would trigger
the high gain mode.

FLO004 is a digital filter which is used to pass PCS re-
ceive signals to a transformer, for differential conver-
sion, located in the GSM circuit. WCDMA receive sig-
nal is passed to the WCDMA circuit.

4-14 Motorola Confidential Proprietary
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RF TOP
Figure 4-24. RF Top
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RF GSM Receiver

The GSM architecture is a direct launch/direct conver-
sion architecture built around the Magic LV and LIFE
IC’s. The LIFE IC isadirect conversion receiver which
converts GSM850/DCS/PCS RF signals to analog | &
Q. Receive analog | & Q is converted to digital signals
and fed to the DSP within Rainbow by the Magic LV.

LIFEIC

The LIFE isa Low IF Front End complete receiver for
GSM/DCS/PCS. The following lists the key compo-
nents within the LIFE IC.

Four LNAs with balanced inputs

Two quadrature mixer paths

Three integrated RX VCOs at 4 GHz
Buffered VCO output

SPI bus for AGC, transformer match, VCO
control, and band switching

Figure 4-25. LIFE IC

° All signals within the IC are differential

The differential receive signal is fed intoa LNA, AGC
amplifier, RF detector, and mixer. The mixer output will
be the differential 1Q signals which are sent to the Magic
IC.

The integrated VVCOs within the Life IC provides the
channel selectivity function for the receive signals pass-
ing through the LIFE IC. The VCO frequency is con-
trolled by the RX_VTUNE line. For proper frequency
stabilization, the generated VCO signal isfed toa PLL
viaRX_VCO_OUT.
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Magic IC (Receiver)

The MAGIC_LV (U500) handles the backend pro-
cessing for the GSM850, DCS and PCS (VLIF: RX_I,
RX 1 X,RX_Q,andRX_Q_X)signal lines from LIFE.
Simply, MAGIC_LV performs an analog to digital con-
version of I /Q and sends it to the data to the board
processor (POG) via the SSI (serial synchronous inter-
face).

In MAGICLYV, each channel is comprised of a Post
Mixer Amplifier (PMA), an integrated passive two pole
filter, a gain stage followed by an active programmable
2 pole anti-aliasing filter. This is followed by a lowpass
sigma-delta ADC with a programmable oversampling
clock OVSCLK (derived from the reference oscilla-
tor) equal to 13MHz for 200kHz channel spacing
(13bits).

Digital detector circuits are placed on each channel at
the output of the sigma delta converters. The outputs of
these detectors are compared against a level defined
by DET_LVL. If either of the detected levels exceeds
the programmed threshold then the pin DET_FLAG is
set high. This indicates that the signal level is exces-
sively high for the sigma delta modulator. DET_FLAG
is read by the processor, which will respond by repro-
gramming one of the AGC settings to a lower gain until

Figure 4-26. MAGIC Receiver Section

DET_FLAG returns low.

The outputs of the sigma-delta modulators are digitally
processed through a noise cancellation circuit, comb
and decimation filters. Asecond programmable digital
LO based on a look up ROM generates digital quadra-
ture oscillators with programmable gain/phase correc-
tion (called balanced complex multiplier) to digitally
downconvert the I/Q signals to baseband (digital zero
IF) through four quadrature mixers that provide image
rejection of adjacent/alternate channels. Gain/ Phase
correction at a single baseband frequency is performed
on the Digital Quadrature Oscillator to compensate the
analog gain/phase mismatch of the quadrature I and Q
paths. After baseband downconversion and image re-
duction, the quadrature 1 and Q signals are further pro-
cessed by digital filters that perform channel selectivity
and out of band noise rejection.

A serial bus consisting of SDFS and SDRX will trans-
mit the RXI and RXQ data. BDR and BFSR are out-
puts from MAGIC LV. BFSR is a framing signal which
marks the beginning of an I,Q transfer. BDR is the se-
rial data. The clock used for the serial transfer is
BCLKR.When NB_RX_ACQ goes high MAGIC LV
will activate the SSI interface in the digital receiver sec-
tion. The data transmission over the serial bus will begin
at the next normal occurrence of valid | and Q data, as
defined internally to the digital receiver.
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RF GSM Transmitter
MAGIC IC (Transmitter)

The MAGIC_LV receives SSI Tx dataat DMCS (digital
input to start Tx modulation), TXCLK (clock for serial
transfer) and SDTX ( serial Tx data) from POG. The
present serial data bit and the three previous data bits
are used to set up one of 16 possible waveforms based
on the sum of Gaussian pulses stored in a look up ROM.
The resulting signal will then be clocked out at a 16x
over-sampling rate. This data pattern input to three-
accumulator fractional N synthesizer with a 24-bit reso-
lution.

The VCO control lines must have compliance over an
output voltage range of 0.3VDC to Vcc-0.3V. The
charge pumps will have their own supply pin. The volt-
age on this pin is expected to be 2.775V typically to
obtain sufficient compliance. This will drive external loop
filters, which will in turn drive external VCOs.

A dual port modulation mode is obtained with a 9 bit D/
A which follows the modulation look up table output

Figure 4-27. MAGIC Transmitter Section

waveform is output on the GPO3 pin. This signal is then
coupled into the loop filter to add in the higher frequency
components of the modulation which may have been
attenuated in the main PLL path. This will allow the use
of a lower bandwidth main PLL to improve the spectral
purity of the transmit signal.
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GSM TX VCO

The loop filter is designed as an active device that re-
acts 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.

The Charge Pump voltage is fed to the TX VVCO, U570.
The operating band is selected usingthe N_BAND_0
and N_BAND _1 control lines. Asample of the gener-
ated TXVVCO is fed back to MAGIC, via PROUT, for
TXPLL operation.

The TX VCO signal is then split into the 2 buffers,
which are independently switched on or off by the sig-
nalsN_GSM_EXC_EN & GSM_EXC_EN. Thiswill
pass the operating frequency to it’s proper path.

Figure 4-28. GSM TX VCO
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GSM TX PA

The TX signal fromthe TX VCO is injected into a Dual
PA. Band selection for the PAisdonewithN_BAND 0.
The gain of the PA is adjusted with AOC_DRIVE.

The automatic output design consists of a power de-
tector, detector ADC, and TX IF AOC. The power
detector U801 couples the radiated power from the
output of the PA and then rectifies it into a DC level
(DET_AOC). DET_AOC is then sent to a compara-
tor integrated in the MagicLV IC. The comparator will
compare the DET_AOC voltage, controlling the gain
of the PA, to the sampled voltage at DET_AOC. Any
difference in voltage will be applied to the
AOC_DRIVE, thus, correctly tuning the PA power
level.

Figure 4-29. GSM PA
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RF WCDMA Receiver

The WCDMA receiver architecture consists of dual
conversion, zero-1F receiver which is built around
MAX2400 (U300), and the Harmony L.ite ICs. The
MAX2400 provides the first conversion to provide the
receive IF and converts the receive IF signal into ana-
log 1&Q signals which are fed into Harmony Lite.

MAX2400

The MAX2400 (U300) isafully integrated direct-con-
version receiver 1C family for WCDMA applications,
targeting the emerging 3GPP market.

The MAX2400 provides a complete solution for the
3GPP WCDMA FDD receiver (2110-2170MHz,
3.84Mcps) from antenna to baseband 1/Q outputs,
eliminating the use of an off-chip IF SAW filter and of
RFVCO.

The MAX2400 receiver IC has over 90 dB of dynamic
gain control, partitioned between RF and baseband
sections. It consists of an ultra-low current LNA with
on-chip output matching and two-step gain modes. The
zero-IF demodulator has a differential circuit topology
for best input IP2 and for minimum LO leakage to
receiver‘s input. The channel selectivity is done com-
pletely in the baseband section of the receiver with an
on-chip low-pass filter. The AGC section has over 50dB
of gain control range. LO quadrature generation is done
on-chip trough a divide-by-2 prescaler. The DC-offset
cancellation in the I/Q baseband channels is done fully
on-chip using a DC servo loop connected over the AGC
section. For large DC-offsets transients, very fast set-
tling time is obtain by automatic optimization of the time-
constant of the DC-offset cancellation circuit.

The AGC ensures that the 1/Q inputs to HARMONY
LITE are at constant signal level. The IF_AGC lineis
controlled by HARMONY _LITE with a DC control

range of 1.2V 10 2.1V.

The MAX2400 includes a 3-wire serial bus for PLL
programming and for configuring the different receiver
modes. The MAX2400 SHDN* line is used for full
device shutdown and the MAX2400 ILDE* line is used
for device idle mode.

RX_RF_ATTEN controls the LNAgain control pin of
the MAX2400(U300), allowing high gain mode op-
eration for low RF signal conditions and low-gain mode
for high RF signal conditions. IF_ATTEN controls the
mixer gain control pin of the MAX2400, allowing high
gain mode operation for low IF signals and low gain
mode for high IF signals.

The MAX2400 VCO frequency is controlled by an
external phase lock loop (PLL) synthesizer found in the
Harmony Lite. The VCO output frequency at
RX_PRE_1and RX_PRE_2 isthrough adivide-by-3
prescalar. The VCO output signal is then fed into the
PLL synthesizer found in the Harmony Lite. . Thein-
ternal phase detector within Harmony Lite drives the
charge pump, RX_CP. The RX_CP line drives the tun-
able resonant network, altering the VCO frequency and
closing the loop.

Figure 4-30. MAX2400 Block
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Harmony Lite (Receiver)

The HARMONY LITE (U101) handles the backend
processing of the WCDMA in phase (RX_I+, RX_I-)
and quadrature (RX_Q+, RX_Q-) signals from the
demodulator. The HARMONY LITE performs an ana-
log to digital conversion of gain, phase and DC offset
correction of the RX data and sends it to the POG
(U1000) via data lines BBIF_RX(9:0).

The analog I and Q signals are applied to the Harmony
Lite IC, which processes the analog baseband portion
of the radio. The SOS detector is used as an off-chan-
nel detector to detect the level of undesired interfering
signals. It monitors the voltage swing at the input to the
baseband filters, and provides a logic level output to
the AGC/RSSI controller to indicate if the level is greater
than a threshold specified by SPI bits, which then sets
the appropriate gain setting in the front-end and IF
stages.

The AGC system provides overload protection for both
the strong on-channel signal and the off-channel por-
tion of the signal (interferers) that is present in the RF
receive band. Signal levels are detected at the baseband

Figure 4-31. Harmony Lite (Receive Section)

filter inputs of the Harmony L.ite (off-channel detector)
as well as after the channel filtering and analog-to-digi-
tal conversion (on-channel detector). The digital AGC/
RSSI block controls the bypass mode of the LNA and
the IF variable gain amplifier. Adigital representation of
the desired received signal strength is sent to the POG
viathe SPI.

Low pass filtering is performed on the complex 1 and Q
signals, and then applied to the associated 8-bit ADCs
and sampled at a rate of 4 times per symbol. A DC
offset correction loop corrects for any DC offsets at
the I and Q ADC inputs. A group delay equalizer is
employed in the receive signal path following the
baseband SRRC filter to minimize performance loss from
the analog active order SRRC channel filter.

Gain and phase mismatches between the I and Q chan-
nels can affect the detectability of a WCDMA signal in
static and multipath fading conditions due to distortion
caused in the QPSK signal constellation map. Thus, I/
Q magnitude and phase imbalance correction circuits
are used.

At the output of the Magnitude Equalizer, the I and Q
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values are rounded from 8 bits to 6 bits and then mul-
tiplexed and routed to the digital signal processing cir-
cuitry located on the POG IC.

The digital 1&Q signals will then be fed into the WCSP
module of the POG where RX bit rate data is con-
verted to chip rate data.

RF WCDMA Transmitter
Harmony Lite (Transmitter)

The BBIF(BBIF_TX) is the transmit data path for trans-
ferring digitally sampled I/ Q data from the POG. The
demultiplexing unit performs the I/Q deinterleaving func-
tion to supply separate | and Q channel data into the
transmit FIR filters. The FIR filter design is used to meet
3GPP spec requirements of simultaneous transmission
of a pilot channel and of multiple data channels each
requiring a different spreading code and each requiring
separate power control. The PN sequence generator
provides 1/Q interleaved 8-bit PN data into the
demultiplexing section. The DC correction (DCOC)
block is able to correct for DC offsets due to the D/
A's, anti-aliasing filters, and transmit FIR filters in a feed-
back control loop. A mixed mode control loop located
at the output of the transmit FIR filter is employed to

Figure 4-32. Harmony Lite Transmit Section

correct DC offsets and I/Q gain imbalances, i.e. DCOC
and I/Q Phase and Gain equalizer.

The outputs of the 1/Q gain equalization unit is fed into
10-bit I and Q DAC*s. The programmable gain anti-
aliasing filters, or TX smoothing filters, accepts differ-
ential 1/Q signals of DC to 1.92MHz frequency com-
ponents from the D/A Converters to attenuate the un-
wanted clock signals of 15.36MHz and to smooth the
signals for the TX modulator (MAX2400). The output
of the TX smoothing filters are then fed into a multi-
plexed 6-bit A/D with sample/hold scheme. This gives
the information of the amplitude and the DC common
mode voltage from the I/ Q Tx filter outputs by asingle
Analog-to-Digital Converter (ADC) as the part of digi-
tal correction loop.
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MC13786

The MC13786 is an integrated 1/Q modulator, IF and
RF variable gain amplifier, UHF frequency synthesizer
with a fully integrated VCO, image-reject upconverter
mixer, and linear PAdriver.

The synthesizer or phase locked loop (PLL) consists of
abuffer amplifier, multi-modulus prescaler (divide by 4,
5, 6, and 7), a sixbit programmable post divider, refer-
ence divider, phase detector, and charge pump. The
PLL uses a reference frequency of 15.36 MHz. One
frequency synthesizer/\/CO provides both the main and
offset LO functions. The VCO operates over a fre-
quency range of 2114 MHz to 2263 MHz and is fully
integrated.

The 1/Q Modulator consists of a quadrature generator
and two Gilbert Cell active mixers. Using the offset LO
and quadrature generator, the active mixers modulate
the differential baseband 1/Q signals onto a TXIF sig-
nal. Depending on the channel selection, the TXIF fre-
quency will range from 274 MHz to 283 MHz.

Figure 4-33. MC13786

From the active mixers, the TXIF signal isfed intoa IF
Variable Gain Amplified (IF VGA). The IF VGA has
70 dB of total typical gain control range and is con-
trolled by the VGC line. The output of the VGA shall
have a single pole bandpass tank circuit to provide at-
tenuation to far-out noise.

The upconverter has an image-reject configuration so
that the unwanted sideband is rejected to decrease the
linearity requirements of the VGA stage. An input
polyphase filter shall provide the necessary phase shift
for the IR mixer. The TXIF signal is upconverted to a
TX carrier frequency ranging from 1920MHz to
1980MHz. An on-chip copper balun shall provide the
differential to single ended conversion necessary for the
following stages.

The VGA provides a reduction in gain and current to
optimize the TX lineup for lower output power levels.
The PA driver amplifies the signal to provide sufficient
drive for the radio power amplifier.
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WCDMA PA

PA2001-5WPCS is a 50 Ohm PA module for 3GPP
Wideband CDMA (WCDMA 1900MHz) Band 11 ap-
plications. Operating frequency range is from 1850 to
1910 MHz. The expected nominal gain is ~30 dB.

A Motorola proprietary high power / low power effi-
ciency enhancement load switch (VLD) is included in
the output match. VLD adjusts the output load for op-
timum efficiency from low power to high power out. In
conjunction with VLD, bias control (PA_BIAS1/
PA_BIAS2) is performed between high and low power
ranges.

The amplified WCDMA carrier is fed into a RF cou-
pler device which has an integrated RF detector. An
RF detect and Temp Comp signal will be reported to
Harmony L.ite for computing of RF power out.

The isolator provides a stable 50 ohm PA load. It also
protects the PA from interfering with other frequency
bands. Finally, it guards against IM products being pro-
duced by the transmitter and affecting receiver circuits.

Figure 4-34. WCDMA PA
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Introduction

Motorola maintains a parts office staffed to process parts
orders, identify part numbers, and otherwise assist in
the maintenance and repair of Motorola Cellular prod-
ucts.

Orders for all parts listed in this document should be
directed to the following Motorola International Logis-
tics Department:

To order parts please use the following link:

https://wissc.motorola.com/wissc_root/main/BrowserOK.html

(Password is Required)

For information on ordering parts please contact EMEA
at +49 461 803 1638.

When ordering replacement parts or equipment infor-
mation, the complete identification number should be
included. This applies to all components, kits, and chas-
SiS.

If the component part number is not known, the order
should include the number of the chassis or kit of which
itis a part, and sufficient description of the desired com-
ponent to identify it.

Draft 1.0 ©2004 Motorola, Inc.
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Electrical Parts List

Electrical Parts List

The following table lists the electrical parts list for the

A845 UMTS/GSM handset.

Table 5-1. Electrical Parts List - CO5x - C12x
Reference Description
Number Number

C050 2113740F01 CAP, 0.5pF
C052 2113740F12 CAP, 2.4pF
Co061 2113743N26 CAP, 10pF
C062 2113743N26 CAP, 10pF
C063 2113743N26 CAP, 10pF
C065 2113743N26 CAP, 10pF
C066 2113743N26 CAP, 10pF
Cco81 2113743N38 CAP, 33pF
C082 2113743N09 CAP, 2pF
C083 2113743L41 CAP, .01uF
C084 2113743L41 CAP, .01uF
C085 2113743N38 CAP, 33pF
C086 2113743N38 CAP, 33pF
C090 2113743N26 CAP, 10pF
C091 2113743N26 CAP, 10pF
C092 2113743N26 CAP, 10pF
C093 2113743N26 CAP, 10pF
Cc101 2113928P04 CAP, 1.0uF
C102 2113928P04 CAP, 1.0uF
C103 2113928P04 CAP, 1.0uF
C104 2113743117 CAP, 1000pF
C105 2113743117 CAP, 1000pF
C106 2113928N01 CAP, 0.1uF
C107 2113743N28 CAP, 12pF
C1029DNP 2113743M24 CAP, 0.1uF
C110 2113928C04 CAP, 4.7uF
Cl112 2113928P04 CAP, 1.0uF
C113 2113928P04 CAP, 1.0uF
c114 2113928P04 CAP, 1.0uF
C115 2113743117 CAP, 1000pF
C116 2113928N01 CAP, 0.1uF
Cc117 2113928N01 CAP, 0.1uF
C118 2113928C04 CAP, 4.7uF
C119 2113928N01 CAP, 0.1uF
C120 2113928N01 CAP, 0.1uF
c121 2113928N01 CAP, 0.1uF
Cc122 2113928N01 CAP, 0.1uF
C123 2113928N01 CAP, 0.1uF
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Table 5-2. Electrical Parts List - C12x - C30x

Reference Part Description
Number Number

C124 2113928N01 CAP, 0.1uF
C125 2113928C04 CAP, 4.7uF
C126 2113928C04 CAP, 4.7uF
c127 2113928N01 CAP, 0.1uF
C128 2113928C04 CAP, 4.7uF
C130 2113928N01 CAP, 0.1uF
C131 2113743141 CAP, .01uF
C132 2113743141 CAP, .01uF
C133 2113743117 CAP, 1000pF
C140 2113743E10 CAP, .033uF
C141 2113743121 CAP, 1500pF
C156 2113743N34 CAP, 22pF
C157 2113743N34 CAP, 22pF
C160 2187893N01 CAP, 1.0uF
C200 2113743N38 CAP, 33pF
C201 2113743141 CAP, .01uF
C202 2113743N38 CAP, 33pF
C203 2113743141 CAP, .01uF
C204 2113743N38 CAP, 33pF
C205 2113743141 CAP, .01uF
C206 2113743N38 CAP, 33pF
C208 2187906N01 CAP, 4.7uF
C209 2113743141 CAP, .01uF
C207DNP 2113743141 CAP, .01uF
C210 2113743N38 CAP, 33pF
C214 2113743117 CAP, 1000pF
C216 2113743N40 CAP, 39pF
c217 2113743141 CAP, .01uF
c218 2113743109 CAP, 470pF
C219 2113743141 CAP, .01uF
C212DNP 2113743N36 CAP, 27pF
C213DNP 2113743N50 CAP, 100pF
C220 2113743N38 CAP, 33pF
C222 2113743N60 CAP, 5pF
C243DNP 2187893N01 CAP, 1.0uF
C250 2113743N38 CAP, 33pF
C275 2113743141 CAP, .01uF
C297 2113947E01 CAP, .01uF
C300 2113743141 CAP, .01uF
C301 2113743N26 CAP, 10pF
C302 2113743N26 CAP, 10pF
C303 2113743N18 CAP, 4.7pF
C306 2113743N18 CAP, 4.7pF
C309 2113743141 CAP, .01uF
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Table 5-3. Electrical Parts List - C31x - C51x
Reference Part Description
Number Number

C311 2113743117 CAP, 1000pF
C312 2113743N50 CAP, 100pF
C313 2113743141 CAP, .01uF
C317 2113743N50 CAP, 100pF
C360 2113743141 CAP, .01uF
C361 2113743141 CAP, .01uF
C390DNP 2113743N43 CAP, 51pF
C3960DNP 2113743L35 CAP, 5600pF
Cc413 2113743N28 CAP, 12pF
C4105DNP 2113743N38 CAP, 33pF
C420 2113743N30 CAP, 15pF
c421 2113743141 CAP, .01uF
c422 2113743G26 CAP, 4.7uF
C425 2113743N34 CAP, 22pF
C4202DNP 2113743113 CAP, 680pF
C4303DNP 2113743N38 CAP, 33pF
C4307DNP 2113743N38 CAP, 33pF
C4352DNP 2113743N38 CAP, 33pF
C4389DNP 2113928P04 CAP, 1.0uF
c441 2113743141 CAP, .01uF
C444 2113743141 CAP, .01uF
C445 2113743N50 CAP, 100pF
C448 2113743N26 CAP, 10pF
C449 2113743141 CAP, .01uF
C4402DNP 2113743N26 CAP, 10pF
C442DNP 2113743N50 CAP, 100pF
C443DNP 2113743N50 CAP, 100pF
C450 2113743N30 CAP, 15pF
C452 2113743N30 CAP, 15pF
C455 2113743L09 CAP, 470pF
C462 2113743N30 CAP, 15pF
C503 2113743L01 CAP, 220pF
C504 2113743113 CAP, 680pF
C505 2113741F45 CAP, 6800pF
C506 2113743141 CAP, .01uF
C507 2113743N50 CAP, 100pF
C508 2113743N01 CAP, 0.5pF
C509 2113743N50 CAP, 100pF
C502DNP 2113743141 CAP, .01uF
C510 2113743M24 CAP, 0.1uF
C511 2113928C03 CAP, 1.0uF
C512 2113743N09 CAP, 2pF
C513 2113743141 CAP, .01uF
C514 2113743141 CAP, .01uF
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Table 5-4. Electrical Parts List - C51x - C58x

Reference Part Description
Number Number

C515 2113743141 CAP, .01uF
C516 2113928C03 CAP, 1.0uF
C517 2113743117 CAP, 1000pF
C518 2113947E01 CAP, .01uF
C520 2113928C04 CAP, 4.7uF
C521 2113928C04 CAP, 4.7uF
C522 2113928C04 CAP, 4.7uF
C523 2113928C04 CAP, 4.7uF
C524 2113743N34 CAP, 22pF
C525 2113743N28 CAP, 12pF
C526 2113743N30 CAP, 15pF
C527 2113743N32 CAP, 18pF
C528 2113743N38 CAP, 33pF
C534 2113743N34 CAP, 22pF
C535 2113743117 CAP, 1000pF
C536 2113743141 CAP, .01uF
C537 2113928C04 CAP, 4.7uF
C538 2113928P04 CAP, 1.0uF
C539 2113743141 CAP, .01uF
C5300DNP 2113743F18 CAP, 2.2uF
C5301DNP 2113928E03 CAP, 2.2uF
C5302DNP 2113743F18 CAP, 2.2uF
C540 2113743141 CAP, .01uF
C541 2113743141 CAP, .01uF
C543 2113928P04 CAP, 1.0uF
C545 2113928P04 CAP, 1.0uF
C546 2113928P04 CAP, 1.0uF
C554 2113743101 CAP, 220pF
C555 2113743L05 CAP, 330pF
C556 2113743L05 CAP, 330pF
C5501DNP 2113743N26 CAP, 10pF
C5502DNP 2113743N26 CAP, 10pF
C550DNP 2113743N42 CAP, 47pF
C551DNP 2113743N42 CAP, 47pF
C552DNP 2113743N42 CAP, 47pF
C570 2113743M24 CAP, 0.1uF
C571 2113743L03 CAP, 270pF
C572 2113743119 CAP, 1200pF
C573 0888600M19 CAP, 3300pF
C576 2113743L05 CAP, 330pF
C577 2113743N17 CAP, 4.3pF
C578 2113743N17 CAP, 4.3pF
C579 0662057M34 RES, 22
C580 2113743M24 CAP, 0.1uF
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Table 5-5. Electrical Parts List - C58x - C80x
Reference Part Description
Number Number

C581 2113743N37 CAP, 30pF
C582 2113743N09 CAP, 2pF
C583 2113743N17 CAP, 4.3pF
C600 2113743N34 CAP, 22pF
C601 2113743N13 CAP, 3pF
C602 2113743L41 CAP, .01uF
C604 2113743L05 CAP, 330pF
C605 2113743L05 CAP, 330pF
C606 2113743N54 CAP, 150pF
C607 2113743L05 CAP, 330pF
C608 2113743L05 CAP, 330pF
C609 2113743N54 CAP, 150pF
C6011DNP 2113743N09 CAP, 2pF
C6050DNP 2113743L41 CAP, .01uF
C6051DNP 2113743L41 CAP, .01uF
C6055DNP 2113928C04 CAP, 4.7uF
C614 2311049A76 CAPP, 2.2uF
C615 2113743N36 CAP, 27pF
C6102DNP 2113743N38 CAP, 33pF
C6103DNP 2113743N38 CAP, 33pF
c677 2113743N36 CAP, 27pF
C678 2113743N36 CAP, 27pF
C679 2113743N36 CAP, 27pF
C680 2113743N36 CAP, 27pF
Cc681 2113743N36 CAP, 27pF
C682 2113743N36 CAP, 27pF
C684 2113928C03 CAP, 1.0uF
C685 2113743L41 CAP, .01uF
C686 2113928C03 CAP, 1.0uF
C7513DNP 2113928N01 CAP, 0.1uF
C7933DNP 2113743M24 CAP, 0.1uF
C800 0662057M01 RES, 0
C801 2113743N12 CAP, 2.7pF
C807 2113743N37 CAP, 30pF
C849 2113743N28 CAP, 12pF
C850 2113743N28 CAP, 12pF
C851 2113743N38 CAP, 33pF
C852DNP 2113743N50 CAP, 100pF
C860 2113743E20 CAP, 0.1uF
C861 2113743N26 CAP, 10pF
C862 2113743E20 CAP, 0.1uF
C863 2113743N26 CAP, 10pF
C864 2113743G26 CAP, 4.7uF
C865 2113743E20 CAP, 0.1uF
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Table 5-6. Electrical Parts List - C80x - C13xXx

Reference Part Description
Number Number
C866 2113743E20 CAP, 0.1uF
C867 2113743N30 CAP, 15pF
C868 2113743N30 CAP, 15pF
C901DNP 2113743N42 CAP, 47pF
C902DNP 2113743N42 CAP, 47pF
C903DNP 2113743N42 CAP, 47pF
con 2113743N26 CAP, 10pF
C1001 2113947H01 CAP, 0.1uF
C1002 2113947H01 CAP, 0.1uF
C1003 2113947H01 CAP, 0.1uF
C1004 2113947H01 CAP, 0.1uF
C1005 2113947H01 CAP, 0.1uF
C1006 2113743M24 CAP, 0.1uF
C1007 2113743M24 CAP, 0.1uF
C1008 2113947H01 CAP, 0.1uF
C1011 2113947H01 CAP, 0.1uF
C1012 2113743M24 CAP, 0.1uF
C1013 2113743M24 CAP, 0.1uF
C1014 2113743M24 CAP, 0.1uF
C1016 2113947H01 CAP, 0.1uF
C1017 2113947H01 CAP, 0.1uF
C1019 2113743M24 CAP, 0.1uF
C1021 2113743M24 CAP, 0.1uF
C1022 2113743M24 CAP, 0.1uF
C1024 2113743M24 CAP, 0.1uF
C1025 2113743M24 CAP, 0.1uF
C1027 2113947H01 CAP, 0.1uF
C1028 2113743M24 CAP, 0.1uF
C1030 2113743M24 CAP, 0.1uF
C1033 2113743M24 CAP, 0.1uF
C1036 2113947H01 CAP, 0.1uF
C1038 2113743M24 CAP, 0.1uF
C1039 2113947H01 CAP, 0.1uF
C1040 2113743M24 CAP, 0.1uF
C1042 2113743M24 CAP, 0.1uF
C1045 2113947H01 CAP, 0.1uF
C1046 2113743M24 CAP, 0.1uF
C1047 2113743M24 CAP, 0.1uF
C1091 2113928P04 CAP, 1.0uF
C1300 2113743M24 CAP, 0.1uF
C1301 2113743M24 CAP, 0.1uF
C1302 2113743M24 CAP, 0.1uF
C1304 2113743M24 CAP, 0.1uF
C1305 2113743M24 CAP, 0.1uF
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Table 5-7. Electrical Parts List - C13xx - C36xXx

Reference Description
Number Number
C1306 2113743M24 CAP, 0.1uF
C1307 2113743M24 CAP, 0.1uF
C1308 2113743M24 CAP, 0.1uF
C1309 2113743M24 CAP, 0.1uF
C1310 2113743M24 CAP, 0.1uF
C1402 2113743M24 CAP, 0.1uF
C1403 2113743M24 CAP, 0.1uF
C1404 2113743M24 CAP, 0.1uF
C1405 2113743M24 CAP, 0.1uF
C1406 2113743M24 CAP, 0.1uF
C1500 2113743M24 CAP, 0.1uF
C1501 2113743M24 CAP, 0.1uF
C1502 2187893N01 CAP, 1.0uF
C3000 2113928C12 CAP, 10uF
C3001 2113928C12 CAP, 10uF
C3100 2113928C12 CAP, 10uF
C3101 2113928C12 CAP, 10uF
C3150 2113928C04 CAP, 4.7uF
C3200 2113928C12 CAP, 10uF
C3201 2113928C12 CAP, 10uF
C3204 2113743141 CAP, .01uF
C3205 2113928C04 CAP, 4.7uF
C3207 2113928C12 CAP, 10uF
C3208 2113743N42 CAP, 47pF
C3210 2113928C12 CAP, 10uF
C3212 2113928R03 CAP, 0.47uF
C3250 2113928C04 CAP, 4.7uF
C3300 2113928C04 CAP, 4.7uF
C3350 2113928C12 CAP, 10uF
C3400 2113928C12 CAP, 10uF
C3401 2113928C12 CAP, 10uF
C3402 2113743M24 CAP, 0.1uF
C3450 2113928C04 CAP, 4.7uF
C3500 2113928C12 CAP, 10uF
C3501 2113928C12 CAP, 10uF
C3550 2113928C04 CAP, 4.7uF
C3560 2113928C12 CAP, 10uF
C3561 2113928C12 CAP, 10uF
C3562 2113743M24 CAP, 0.1uF
C3600 2113928C04 CAP, 4.7uF
C3601 2113743M24 CAP, 0.1uF
C3650 2113928C04 CAP, 4.7uF
C3651 2113743M24 CAP, 0.1uF
C3652 2113947B05 CAP, 33pF
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Table 5-8. Electrical Parts List - C36xx - C43xx

Reference Part Description
Number Number
C3660 2113743M24 CAP, 0.1uF
C3661 2113743M24 CAP, 0.1uF
C3670 2113743M24 CAP, 0.1uF
C3673 2113743141 CAP, .01uF
C3701 2113928C12 CAP, 10uF
C3702 2113928N01 CAP, 0.1uF
C3703 2113928C12 CAP, 10uF
C3704 2113743N26 CAP, 10pF
C3801 2113928C04 CAP, 4.7uF
C3850 2113928C04 CAP, 4.7uF
C3851 2113928C04 CAP, 4.7uF
C3950 2113928C04 CAP, 4.7uF
C3962 2113743M24 CAP, 0.1uF
C3963 2113743M24 CAP, 0.1uF
C3964 2113743M24 CAP, 0.1uF
C3980 2113928C03 CAP, 1.0uF
C3983 2113743N30 CAP, 15pF
C3984 2113743N30 CAP, 15pF
C4000 2113743M24 CAP, 0.1uF
C4002 2113743121 CAP, 1500pF
C4003 2113743N38 CAP, 33pF
C4007 2113743N38 CAP, 33pF
C4009 2113947805 CAP, 33pF
C4100 2113928P04 CAP, 1.0uF
C4102 2113928P04 CAP, 1.0uF
C4160 2113743N38 CAP, 33pF
C4161 2113743N26 CAP, 10pF
C4198 2113743M24 CAP, 0.1uF
C4199 2113947H01 CAP, 0.1uF
C4200 2187893N01 CAP, 1.0uF
C4203 2113743N38 CAP, 33pF
C4204 2113743N38 CAP, 33pF
C4207 2113743N38 CAP, 33pF
C4208 2113947805 CAP, 33pF
C4209 2113743N38 CAP, 33pF
C4210 2113928C04 CAP, 4.7uF
C4300 2113743N26 CAP, 10pF
C4304 2113947E01 CAP, .01uF
C4306 2311049A89 CAPP, 22uF
C4355 2113947805 CAP, 33pF
C4356 2311049A89 CAPP, 22uF
C4390 2113743M24 CAP, 0.1uF
C4392 2113743N40 CAP, 39pF
C4393 2113743N40 CAP, 39pF
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Table 5-9. Electrical Parts List - C43xx - C54xx
Reference Description
Number Number

C4395 2113743M24 CAP, 0.1uF
C4400 2113928P04 CAP, 1.0uF
C4401 2113743M24 CAP, 0.1uF
C4500 2113743M24 CAP, 0.1uF
C4501 2113743N38 CAP, 33pF
C4502 2113928C04 CAP, 4.7uF
C4550 2113743125 CAP, 2200pF
C4551 2113743L41 CAP, .01uF
C5000 2113743M24 CAP, 0.1uF
C5002 2113947B05 CAP, 33pF
C5004 2113743M24 CAP, 0.1uF
C5005 2113928P04 CAP, 1.0uF
C5007 2113743M24 CAP, 0.1uF
C5050 2113743M24 CAP, 0.1uF
C5051 2113928P04 CAP, 1.0uF
C5103 2113743N38 CAP, 33pF
C5104 2113743N38 CAP, 33pF
C5105 2113743N38 CAP, 33pF
C5106 2113743N38 CAP, 33pF
C5107 2113743N38 CAP, 33pF
C5108 2113743N38 CAP, 33pF
C5109 2113743N38 CAP, 33pF
C5110 2113743N38 CAP, 33pF
C5111 2113743N38 CAP, 33pF
C5112 2113743N38 CAP, 33pF
C5113 2113743N38 CAP, 33pF
C5114 2113743N38 CAP, 33pF
C5115 2113743N38 CAP, 33pF
C5116 2113743L35 CAP, 5600pF
C5117 2113743L35 CAP, 5600pF
C5203 2113743N38 CAP, 33pF
C5204 2113743N38 CAP, 33pF
C5205 2113743N38 CAP, 33pF
C5208 2113743N38 CAP, 33pF
C5209 2113743N38 CAP, 33pF
C5250 2113743M24 CAP, 0.1uF
C5253 2113743M24 CAP, 0.1uF
C5255 2113743M24 CAP, 0.1uF
C5256 2113743M24 CAP, 0.1uF
C5303 2113928P04 CAP, 1.0uF
C5310 2113743N46 CAP, 68pF
C5311 2113743L25 CAP, 2200pF
C5401 2113743L41 CAP, .01uF
C5402 2113743M24 CAP, 0.1uF
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Table 5-10. Electrical Parts List - C54xx - C75xx

Reference Part Description
Number Number

C5405 2113743141 CAP, .01uF
C5410 2113928C12 CAP, 10uF
C5412 2113928C12 CAP, 10uF
C5503 2113743N26 CAP, 10pF
C5505 2113743N26 CAP, 10pF
C5600 2113743117 CAP, 1000pF
C5602 2187906N01 CAP, 4.7uF
C5700 2113743N38 CAP, 33pF
C6000 2113743117 CAP, 1000pF
C6001 2113743N28 CAP, 12pF
C6002 2113743111 CAP, 560pF
C6003 2113743125 CAP, 2200pF
C6004 2113743N28 CAP, 12pF
C6005 2113743N28 CAP, 12pF
C6006 2113743N32 CAP, 18pF
C6007 2113743N28 CAP, 12pF
C6008 2113743N13 CAP, 3pF
C6009 2113928C04 CAP, 4.7uF
C6010 2113743141 CAP, .01uF
C6012 2113743117 CAP, 1000pF
C6013 2113743141 CAP, .01uF
C6014 2113928N01 CAP, 0.1uF
C6015 2113743117 CAP, 1000pF
C6016 2113743117 CAP, 1000pF
C6017 2113928N01 CAP, 0.1uF
C6018 2113743141 CAP, .01uF
C6019 2113743N12 CAP, 2.7pF
C6020 2113743N28 CAP, 12pF
C6021 2113743N26 CAP, 10pF
C6022 2113743117 CAP, 1000pF
C6023 2113928N01 CAP, 0.1uF
C6025 2113928N01 CAP, 0.1uF
C6056 2113928C04 CAP, 4.7uF
C6101 2113928C12 CAP, 10uF
C6105 2113743M24 CAP, 0.1uF
C7501 2113928N01 CAP, 0.1uF
C7502 2113928N01 CAP, 0.1uF
C7503 2113928N01 CAP, 0.1uF
C7504 2113947H01 CAP, 0.1uF
C7506 2113928N01 CAP, 0.1uF
C7507 2113928N01 CAP, 0.1uF
C7508 2113928N01 CAP, 0.1uF
C7509 2113928N01 CAP, 0.1uF
C7510 2113928N01 CAP, 0.1uF
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Table 5-11. Electrical Parts List - C75xx - FL5xX
Reference Part Description
Number Number

C7511 2113928N01 CAP, 0.1uF
C7512 2113928N01 CAP, 0.1uF
C7900 2113928C12 CAP, 10uF
C7914 2113928N01 CAP, 0.1uF
C7915 2113928N01 CAP, 0.1uF
C7917 2113743N30 CAP, 15pF
C7918 2113743N30 CAP, 15pF
C7919 2113743N30 CAP, 15pF
C7922 2113743N42 CAP, 47pF
C7925 2113743N40 CAP, 39pF
C7926 2113743N40 CAP, 39pF
C7927 2113743N30 CAP, 15pF
C7928 2113743N36 CAP, 27pF
C7932 2113928C03 CAP, 1.0uF
C7934 2113928C12 CAP, 10uF
C7935 2113928E03 CAP, 2.2uF
C7938 2113743N30 CAP, 15pF
C7939 2187893N01 CAP, 1.0uF
C7970 2113743N42 CAP, 47pF
CR3000 4809924D18 RB520S-30
CR3100 4809653F02 MBRM120T3
CR3960 4809653F02 MBRM120T3
CR3961 4809653F02 MBRM120T3
CR5401 4809948D42 RB751V40
CR7500 4809606E08 RB715F
D852 4809496B11 QSMG-H799
D5000 4809948D42 RB751V40
E100 SHORT_RES0402 SHORT
E101 SHORT_RES0402 SHORT
E102 SHORT_RES0402 SHORT
E103 SHORT_RES0402 SHORT
E200 SHORT_RES0402 SHORT
E201 SHORT_RES0402 SHORT
E202 SHORT_RES0402 SHORT
E203 SHORT_RES0402 SHORT
E204 SHORT_RES0402 SHORT
E901 SHORT_RES0402 SHORT
FLOO1 4889729N02 AWS1900
FLOO4 5885949K03 n LDD15A
FLOO5 9188203L03 ACMD-7401
FLOO06 9188203L03 ACMD-7401
FL401 9109239M36 NWT190
FL404 5888916N01 n  16NO1
FL500 9188695K04 0. 5 95K04
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Table 5-12. Electrical Parts List - FL5xx - L43xx
Reference Part Description

Number Number
FL510 4889767N01 n FLTR
FL4000 488952603 05 FLTR
FL4300 4889526104 05 FLTR
FL6000 9180310L36 n SAW 1575 42MHZ
FL6001 9189312N01 856228
J4100DNP 5085600J02 SPKR
J4300 0904136G01 n CONN_J
J5000 0987636K05 in CONN_J
J5100 0987817K05 in CONN_J
J5200 0987817K05 in CONN_J
J5400 3989331K01 n CONN_J
J5500DNP 3909301502 CONTACT
J5501DNP 3909301502 CONTACT
J7900 0987817K05 in CONN_J
LO51 2409377M23 IDCTR, 4.7nH
LO53 2409377M03 IDCTR, 6.8nH
LO80 2489711L05 IDCTR, 5.1nH
LO81 2409154M07 IDCTR, 3.3nH
L201 2409154M06 IDCTR, 2.7nH
L202 2409154M68 IDCTR, 27.0nH
L203 2409154M68 IDCTR, 27.0nH
L204 2409154M67 IDCTR, 22.0nH
L250 2409154M03 IDCTR, 1.5nH
L297 2409377M16 IDCTR, 82nH
L298 2409377M16 IDCTR, 82nH
L300 2409154M30 IDCTR, 3.3nH
L3000 2588866114 IDCTR, 47uH
L301DNP 2409154M30 IDCTR, 3.3nH
L310 2409154M61 IDCTR, 6.8nH
L360 2462587Q39 IDCTR, 220nH
L361 2462587Q39 IDCTR, 220nH
L508 2409154M36 IDCTR, 10.0nH
L564 2409154M17 IDCTR, 22.0nH
L570 2409154M99 IDCTR, 82.0nH
L572 2409154M68 IDCTR, 27.0nH
L575 2113743N11 CAP, 2.4pF
L578 2409154M59 IDCTR, 4.7nH
L579 2409154M59 IDCTR, 4.7nH
L583 2113743N22 CAP, 6.8pF
L3100 2487659M11 IDCTR, 47uH
L3206 258886605 IDCTR, 2.2uH
L4006 SHORT_RES0402 SHORT
L4007 SHORT_RES0402 SHORT
L4399 2409646M13 IDCTR, 39nH
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Table 5-13. Electrical Parts List - L44xx - Q39xx

Reference Description
Number Number
L4400 2409646M13 IDCTR, 39nH
L5310 2589326102 IDCTR, 0.68mH
L5600 2409154M22 IDCTR, 56.0nH
L5603 2113743N03 CAP, 1pF
L580DNP 2113743N09 CAP, 2pF
L615 2409377M03 IDCTR, 6.8nH
L801 2409154M61 IDCTR, 6.8nH
L805 2409154M67 IDCTR, 22.0nH
L806 2409154M12 IDCTR, 8.2nH
L6000 2409154M17 IDCTR, 22.0nH
L6001 2409154M42 IDCTR, 33.0nH
L6002 2409154M10 IDCTR, 5.6nH
L6003 2485984J05 IDCTR, 2.2uH
L6004 2485984J05 IDCTR, 2.2uH
L6010 2409154M22 IDCTR, 56.0nH
L7501 2409154M48 IDCTR, 100nH
L7920 2409154M18 IDCTR, 27.0nH
MO001 0987378K01 SWITCH
M5200 3988904N01 CONTACT
M5201 3988904N01 CONTACT
M5400 0985888K01 n  SOCKET
M5700 5962882K02 MOTOR
M7777 3989868N01 CONTACT
M7900 0989668N01 SHIELD
M7902 0989668N01 SHIELD
M8888 3989868N01 CONTACT
Q130 4809579E24 25347
Q401 4809608E03 DTA114YE
Q500 4809579E65 TNO200T
Q510 4862830F01 0_80 SI8401DB
Q901 4809579E58 FDG6332C
Q902 4809579E48 FDC6306P
Q906 4809939C34 n EMB10
Q911 4809939C34 n EMB10
Q3301 4809579E35 FDG6301N
Q3302 4809579E35 FDG6301N
Q3310 4862830F01 0_80 SI8401DB
Q3403 4809607E04 2SB1132
Q3502 4809607E04 2SB1132
Q3610 4809607E04 2SB1132
Q3700DNP 4809579E42 FDG6304P
Q3701DNP 4809607E02 2SA1774
Q3960 4862830F01 0_80 SI8401DB
Q3961 4809807C42 0_80 SI8405DB
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Table 5-14. Electrical Parts List - Q39xx - R2xx
Reference Part Description

Number Number
Q3963 4862830F01 0_80 SI8401DB
Q3966 4862830F01 0_80 SI8401DB
Q3967 4809939C39 n EMD9
Q4300 4809940E03 DTCU4TE
Q4301 4809579E24 251347
Q5001 5109817F58 17F58
Q5310 4809579E64 FDG6316P
Q5400 4862830F01 0_80 SI8401DB
Q5401 4809579E58 FDG6332C
Q6000 4809579E58 FDG6332C
RO61 0662057MO01 RES, 0
R062 0662057MO01 RES, 0
R063 0662057MO01 RES, 0
RO65 0662057MO01 RES, 0
R066 0662057MO01 RES, 0
RO70 0662057U54 RES, 130
RO71 0662057M41 RES, 43
RO72 0662057U54 RES, 130
RO80 0662057M81 RES, 2K
R081 0662057M43 RES, 51
R082 0662057M74 RES, 1K
RO085 SHORT_RES0402 SHORT
R106 SHORT_RES0402 SHORT
R107 SHORT_RES0402 SHORT
R1019DNP 0662057M01 RES, 0
R1040DNP 0662057M01 RES, 0
R1046DNP 0662057M01 RES, 0
R130 0662057M74 RES, 1K
R131 0662057N09 RES, 27K
R132 0662057N09 RES, 27K
R133 SHORT_RES0402 SHORT
R140 0662057M62 RES, 330
R162 SHORT_RES0402 SHORT
R200 0662057M50 RES, 100
R203 0662057V07 RES, 15K
R204 0662057M78 RES, 1.5K
R205 0662057M61 RES, 300
R206 0662057M32 RES, 18
R207 0662057M61 RES, 300
R250 0662057M19 RES, 5.1
R258 0662057M26 RES, 10
R275 0662057M26 RES, 10
R288 0662057M01 RES, 0
R298 SHORT_RES0402 SHORT
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Table 5-15. Electrical Parts List - R2xx - R5xx
Reference Part Description
Number Number

R295DNP 0662057M41 RES, 43
R300 0662057V04 RES, 12K
R302 0662057M50 RES, 100
R305 0662057M92 RES, 5.6K
R319 SHORT_RES0402 SHORT
R320 SHORT_RES0402 SHORT
R321 SHORT_RES0402 SHORT
R322 SHORT_RES0402 SHORT
R323 SHORT_RES0402 SHORT
R3205DNP 0662057M01 RES, 0
R333 SHORT_RES0402 SHORT
R337 SHORT_RES0402 SHORT
R338 SHORT_RES0402 SHORT
R339 SHORT_RES0402 SHORT
R340 SHORT_RES0402 SHORT
R341 0662057M48 RES, 82
R342 0662057M49 RES, 91
R343 0662057M48 RES, 82
R3662DNP 0662057M01 RES, 0
R3672DNP 0662057M01 RES, 0
R3705DNP 0662057M01 RES, 0
R3706DNP 0662057M01 RES, 0
R3707DNP 0662057M98 RES, 10K
R3708DNP 0662057M98 RES, 10K
R390 0662057M01 RES, 0
R392 0662057M01 RES, 0
R391DNP 0662057M01 RES, 0
R431 SHORT_RES0402 SHORT
R432 SHORT_RES0402 SHORT
R430DNP 0662057M01 RES, 0
R440 SHORT_RES0402 SHORT
R450 0662057M95 RES, 7.5K
R451 0662057M90 RES, 4.7K
R452 0662057N17 RES, 56K
R453 0662057N08 RES, 24K
R460 0662057N01 RES, 12K
R461 0662057N09 RES, 27K
R500 SHORT_RES0402 SHORT
R501 SHORT_RES0402 SHORT
R503 0662057M83 RES, 2.4K
R504 0662057M74 RES, 1K
R506 0662057N21 RES, 82K
R5010DNP 0662057M01 RES, 0
R512 0662057N03 RES, 15K
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Table 5-16. Electrical Parts List - R5xx - R8xx
Reference Part Description

Number Number
R5101DNP 0662057M01 RES, 0
R528 SHORT_RES0402 SHORT
R536 SHORT_RES0402 SHORT
R537 0662057N01 RES, 12K
R5301DNP 0662057M01 RES, 0
R5305DNP 0662057M01 RES, 0
R5315DNP 0662057M01 RES, 0
R5317DNP 0662057N23 RES, 100K
R5406DNP 0662057M01 RES, 0
R554 0662057N07 RES, 22K
R556DNP 0662057N23 RES, 100K
R560 SHORT_RES0402 SHORT
R561 SHORT_RES0402 SHORT
R562 SHORT_RES0402 SHORT
R565 SHORT_RES0402 SHORT
R5603DNP 0662057M01 RES, 0
R571 2409154M99 IDCTR, 82.0nH
R574 0662057M64 RES, 390
R575 0662057M74 RES, 1K
R576 0662057N09 RES, 27K
R577 0662057M95 RES, 7.5K
R582 SHORT_RES0402 SHORT
R601 SHORT_RES0402 SHORT
R6007DNP 0662057M74 RES, 1K
R6031DNP 0662057M01 RES, 0
R6063DNP 0662057M01 RES, 0
R616 0662057M58 RES, 220
R626 SHORT_RES0402 SHORT
R627 0662057N30 RES, 200K
R7501DNP 0662057M01 RES, 0
R7509DNP 0662057M01 RES, 0
R7511DNP 0662057M01 RES, 0
R801 SHORT_RES0402 SHORT
R803 SHORT_RES0402 SHORT
R804 SHORT_RES0402 SHORT
R810 0662057M01 RES, 0
R811 0662057M43 RES, 51
R812 0662057M89 RES, 4.3K
R813 0662057V02 RES, 10K
R814 0662057V02 RES, 10K
R815DNP 0662057M98 RES, 10K
R816DNP 0662057M64 RES, 390
R817DNP 0662057M89 RES, 4.3K
R820 0662057U63 RES, 300
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Table 5-17. Electrical Parts List - R8xx - R33xx
Reference Part Description
Number Number
R821 SHORT_RES0402 SHORT
R901 0662057M98 RES, 10K
R902 0662057M98 RES, 10K
R903 0662057N15 RES, 47K
R904 0662057M98 RES, 10K
R912 0662057N15 RES, 47K
R920 0662057N15 RES, 47K
R921 0662057N15 RES, 47K
R925 0662057N15 RES, 47K
R975 SHORT_RES0402 SHORT
R976 SHORT_RES0402 SHORT
R977 SHORT_RES0402 SHORT
R1010 SHORT_RES0402 SHORT
R1011 SHORT_RES0402 SHORT
R1012 0662057N23 RES, 100K
R1018 SHORT_RES0402 SHORT
R1032 0662057M01 RES, 0
R1041 0662057N23 RES, 100K
R1042 0662057N23 RES, 100K
R1043 0662057M98 RES, 10K
R1047 SHORT_RES0402 SHORT
R1050 SHORT_RES0402 SHORT
R1300 SHORT_RES0402 SHORT
R1301 SHORT_RES0402 SHORT
R1302 SHORT_RES0402 SHORT
R1303 SHORT_RES0402 SHORT
R1305 0662057M86 RES, 3.3K
R1400 SHORT_RES0402 SHORT
R1500 0662057M98 RES, 10K
R1501 0662057N20 RES, 75K
R3000 0687874L02 RES, 0.1
R3001 SHORT_RES0402 SHORT
R3103 SHORT_RES0402 SHORT
R3153 SHORT_RES0402 SHORT
R3203 SHORT_RES0402 SHORT
R3204 SHORT_RES0402 SHORT
R3208 SHORT_RES0402 SHORT
R3210 066205740 RES, 240K
R3211 0662057V31 RES, 140K
R3212 0662057M50 RES, 100
R3251 SHORT_RES0402 SHORT
R3301 SHORT_RES0402 SHORT
R3310 SHORT_RES0402 SHORT
R3350 SHORT_RES0402 SHORT
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Table 5-18. Electrical Parts List - R34xx - R40xx
Reference Part Description
Number Number
R3402 SHORT_RES0402 SHORT
R3403 0687874L02 RES, 0.1
R3404 SHORT_RES0402 SHORT
R3451 SHORT_RES0402 SHORT
R3503 SHORT_RES0402 SHORT
R3504 0687874L02 RES, 0.1
R3553 SHORT_RES0402 SHORT
R3554 0662057M50 RES, 100
R3560 SHORT_RES0402 SHORT
R3561 0687874L02 RES, 0.1
R3601 SHORT_RES0402 SHORT
R3650 0662057M78 RES, 1.5K
R3651 0662057M36 RES, 27
R3652 0662057M36 RES, 27
R3653 SHORT_RES0402 SHORT
R3654 0662057M98 RES, 10K
R3660 0662057N23 RES, 100K
R3661 0662057N21 RES, 82K
R3670 0662057N23 RES, 100K
R3673 0662057N23 RES, 100K
R3701 SHORT_RES0402 SHORT
R3702 0662057V02 RES, 10K
R3703 0662057U98 RES, 7.5K
R3704 SHORT_RES0402 SHORT
R3801 SHORT_RES0402 SHORT
R3850 SHORT_RES0402 SHORT
R3851 SHORT_RES0402 SHORT
R3950 0662057M74 RES, 1K
R3951 SHORT_RES0402 SHORT
R3960 SHORT_RES0402 SHORT
R3961 0687874L01 RES, 0.24
R3962 0662057M92 RES, 5.6K
R3963 0662057N30 RES, 200K
R3964 SHORT_RES0402 SHORT
R3965 SHORT_RES0402 SHORT
R3966 0662057M98 RES, 10K
R3967 0662057M98 RES, 10K
R3968 0662057N30 RES, 200K
R3970 SHORT_RES0402 SHORT
R4008 0662057M34 RES, 22
R4009 0662057M34 RES, 22
R4010 0662057N39 RES, 470K
R4011 0662057N39 RES, 470K
R4012 0662057N47 RES, IMEG
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Table 5-19. Electrical Parts List - R41xx - R55xx
Reference Part Description
Number Number
R4103 0662057M90 RES, 4.7K
R4104 0662057M68 RES, 560
R4200 0662057N03 RES, 15K
R4201 0662057N07 RES, 22K
R4290 2409154M67 IDCTR, 22.0nH
R4291 2409154M67 IDCTR, 22.0nH
R4392 0662057M68 RES, 560
R4393 0609591M37 RESNET, 10K
R4396 0662057M90 RES, 4.7K
R4397 0662057N39 RES, 470K
R4398 0662057N15 RES, 47K
R4400 0662057M50 RES, 100
R4401 0662057M74 RES, 1K
R4550 0662057N06 RES, 20K
R5000 0662057N23 RES, 100K
R5001 0662057N15 RES, 47K
R5050 0662057N15 RES, 47K
R5052 0662057N33 RES, 270K
R5053 0662057M86 RES, 3.3K
R5100 SHORT_RES0402 SHORT
R5201 SHORT_RES0402 SHORT
R5202 SHORT_RES0402 SHORT
R5250 0662057B47 RES, 0
R5251 0662057M01 RES, 0
R5291 SHORT_RES0402 SHORT
R5293 0662057M98 RES, 10K
R5294 0662057N23 RES, 100K
R5300 SHORT_RES0402 SHORT
R5302 SHORT_RES0402 SHORT
R5306 SHORT_RES0402 SHORT
R5307 0662057N21 RES, 82K
R5310 0662057N23 RES, 100K
R5312 0662057N23 RES, 100K
R5401 0662057M90 RES, 4.7K
R5402 0662057M50 RES, 100
R5403 0662057N13 RES, 39K
R5404 0662057M98 RES, 10K
R5405 0662057N39 RES, 470K
R5480 0662057M98 RES, 10K
R5481 0662057V11 RES, 22K
R5482 0662057Vv43 RES, 330K
R5501 0662057M93 RES, 6.2K
R5502 0662057M01 RES, 0
R5503 0662057M50 RES, 100
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Table 5-20. Electrical Parts List - R55xx - R79xx
Reference Part Description
Number Number
R5504 0662057M50 RES, 100
R5600 0662057M96 RES, 8.2K
R5601 0662057N23 RES, 100K
R5604 0662057M96 RES, 8.2K
R5605 SHORT_RES0402 SHORT
R5606 0662057N37 RES, 390K
R5607 2409154M10 IDCTR, 5.6nH
R6000 0662057U85 RES, 2.2K
R6001 SHORT_RES0402 SHORT
R6002 SHORT_RES0402 SHORT
R6005 2113743N26 CAP, 10pF
R6006 0662057M46 RES, 68
R6008 0662057V27 RES, 100K
R6020 SHORT_RES0402 SHORT
R6021 SHORT_RES0402 SHORT
R6022 SHORT_RES0402 SHORT
R6023 SHORT_RES0402 SHORT
R6025 SHORT_RES0402 SHORT
R6026 SHORT_RES0402 SHORT
R6027 SHORT_RES0402 SHORT
R6028 SHORT_RES0402 SHORT
R6032 SHORT_RES0402 SHORT
R6055 0662057V27 RES, 100K
R6056 0662057V27 RES, 100K
R6060 SHORT_RES0402 SHORT
R6061 SHORT_RES0402 SHORT
R6062 SHORT_RES0402 SHORT
R6100 0662057N23 RES, 100K
R7508 0662057M98 RES, 10K
R7510 SHORT_RES0402 SHORT
R7513 SHORT_RES0402 SHORT
R7576 SHORT_RES0402 SHORT
R7901 0662057M98 RES, 10K
R7902 0609591M25 RESNET, 1K
R7904 0662057M38 RES, 33
R7910 0662057M98 RES, 10K
R7932 0662057M74 RES, 1K
R7933 0662057M74 RES, 1K
R7936 0662057N21 RES, 82K
R7940 0662057M46 RES, 68
R7941 0662057M46 RES, 68
R7942 0662057M46 RES, 68
R7943 0662057M46 RES, 68
R7944 0662057M46 RES, 68
Draft 1.0 ©2004 Motorola, Inc. 5-21




Parts List A845

Table 5-21. Electrical Parts List - R79xx - U4xx

Reference Part Description
Number Number

R7945 0662057M46 RES, 68

R7946 0662057M46 RES, 68

R7947 0662057M46 RES, 68

R7948 0662057M46 RES, 68

S1 4087635K01 SWITCH

S2 4087635K01 SWITCH

S3 4087635K01 SWITCH

SHO1 2688097N01 SHIELD

SHO2 2687529Y02 SHIELD

SHO3 2687339Y02 SHIELD

SHO4 2688100N01 SHIELD

SHO5 2688101N01 SHIELD

SHO6 2688102N01 SHIELD

SHO7 2688103N01 SHIELD

SHO8 2688104N02 SHIELD

SH09 2688105N01 SHIELD

SH10 2688106N01 SHIELD

SH11 2688107N03 SHIELD

SH12 2688108N03 SHIELD

SH13 2688109N03 SHIELD

SH14 2688110N03 SHIELD

SH15 2688111N01 SHIELD

SH16 2690079N02 SHIELD

SH17 2690080N02 SHIELD

SH18 2687810Y01 SHIELD

SW6000 0987378K01 SWITCH

T300 5885949K07 b HHM1516

T600 5885949K08 lb HHM1409

T601 5885949K09 lb HHM1410

T602 5885949K05 lb HHM1525

TP1000 TPSM1_016 TEST_POINT

TP1005 TPSM1_016 TEST_POINT

U001 5109944C61 50 MC13820

U010 5109522E63 NC7WZz04

uo1L 5109522E14 rb  TC7S32F

U012 5109522E14 rb  TC7S32F

U013 5109522E85 NC7WZ08K

U101 5188450M11 800 50M11

U1018DNP 5109522E90 5x1 NC7SP125

U200 5188450M22 MC13786

U300 5109817F75 gnd MAX2400

U400 5109908K91 PA2001_5WPCS

U406 5109768D08 LM20

U407 5187970L54 DD02
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Service Manual (Level 3) Parts List
Table 5-22. Electrical Parts List - USxx - U75xx
Reference Part Description
Number Number

U500 5188450M05 0 50MO05

U510 5109522E63 NC7WZz04

U570 4888481N06 n 81N06

U580 5885924115 RAC10-1A-E

U625 5109940K41 0_8 LIFE_30PIN

U626 5185353D14 LP3985

U800 5109908K90 n  08K90

uso1 5885811G11 50 DDO05-EN722

uon 5109522E85 NC7WZ08K

U1000 5199149J01 4 0_8 DSPIO

U1019 5109522E14 rb  TC7S32F

U1020 5109522E82 5x1 NC7SB3157

U1046 5109522E84 5x1 NC7WZ17

U1300 519914601 0_75 28F640W18

U1310 519914601 0_75 28F640W18

U1400 5109509A55 80 K4M64163

U1500 5187482N06 00 SDBT2FCH-512

U3000 5188450M06 5 50MO06

U3200 5109512F48 LP2985

U3206 5187970L31 rb  LTC3406

U3210 5113837M37 NL17SZ04

U3650 5164751E01 MC74VHC1GT50

U3651 5109522E90 5x1 NC7SP125

U3660 5186311323 5x1 NC7SZ126

U3670 5186311323 5x1 NC7SZ126

U3700 5109512F46 ILC7081

U3960 5109512F51 NCP304

U5000 4889526101 0_50 CSPEMI-306

Us001 4889526102 0_50 CSPEMI-307

U5010 5109522E82 5x1 NC7SB3157

Us011 5109522E82 5x1 NC7SB3157

U5210 5113837A30 NLSF1174

Us211 5113837A30 NLSF1174

U5220 5113837M32 NL27WZ00

U5240 5113837M31 NL17SZ74

US300DNP 5185353D23 tgnd LM2665

US301DNP 5113837M35 TC7W32FK

US302DNP 5109522E14 rb  TC7S32F

U5310 5186569G04 D371A

U5600 4889695114 d 95L14

U6000 5109841C71 GPS

UBOOSDNP 5185963A13 LP2988

U6100 5162852A33 rb  HSDL3202

U7500 5189251103 1 MC30200
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Parts List A845
Table 5-23. Electrical Parts List - U75xx - Y60xX
Reference Part Description
Number Number
U7510 5162852A58 NLAS44599
U7511 5162852A58 NLAS44599
U7513DNP 5109522E35 TC7S86FU
U7540 5164751E01 MC74VHC1GT50
u7541 5109522E82 5x1 NC7SB3157
VR4099 4813832M85 NZQABV8AXV5T1
VR4300 4809948D44 0 5 CSPESD304
VR5005 4813830C29 MMSZ5246B
VR5100 4813830M74 MMBZ6V8ALT1
VR5101 4813832M85 NZQABV8AXV5T1
VR7505 4809948D44 0 5 CSPESD304
VR7507 4809948D44 0 5 CSPESD304
VR7508 4809948D44 0 5 CSPESD304
VR7509 4809948D44 0 5 CSPESD304
VR7510 4809948D44 0 5 CSPESD304
VS4200 4809788E06 UDZTE-176.8B
VS4201 4809788E06 UDZTE-176.8B
VS5001 4813830C29 MMSZ5246B
VS5002 4809788E06 UDZTE-176.8B
VS5402 4813832M84 SDO5T1
VS5405 4809788E08 UDZS8 2B
VS5400DNP 4809788E06 UDZTE-176.8B
VS5401DNP 4809788E06 UDZTE-176.8B
Y130 4809718L14 NT5032SA
Y500 4809612343 XTAL
Y3982 480999513 CC5V
Y6000 4809718L.20 cw TCO-5871
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Service
Diagrams

Introduction

The service diagrams were carefully prepared to allow
a Motorola certified technician to easily troubleshoot
cellular phone failures. Our professional staff provided
directional labels, color coded traces and other guide-
lines to help a technician troubleshoot a cellular phone
with speed and accuracy.

Diagrams

Al illustrated diagrams relate to the latest available hard-
ware during development of this document. Some dia-
grams may deviate slightly in design when compared to
actual field returns. Please contact your local Motorola
service support center for document updates that may
relate to current designs.

The following diagrams are illustration in this section,

. Board Layout Side 1
. Board Layout Side 2
. Signal Flow Diagram
. Schematic Diagrams

Draft 1.0
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£ A845: Side 1 Layout (IssO)
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5 A845: Side 2 Layout (IssO)
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DET_FLAG [ >——®—]

BB_CLK_15_36M [ >—0—
WB_RX_ACO < j@——
WB_RX_ON < j———
WB_RX_SLOT <= —
WB_TX_PREKEY <= —
WB_TX_SLOT <= —
WB_PA_ENABLE <= —

BBIF_RX_FRAME [ >—®—
BBIF_RX[T7:2) [o=——p—
BBIF_TX[T7:0] < |@———

BBIF_TX_FRAME < J@—

BBIF _CLK [>———8—]

WB_SPT_CLK < @
WB_SPI_MOST < J@———
WB_SPI_MISO [ >
HARMONY _CS < J#—y

USIM_I0 < >a——]
USIM_CLK <= —
USIM_RST <= —
VSIMC_EN <= —
USIM_PD* [> >

IRDA_SD<_j@———
IRDA_TX<J———
IRDA_RX>————

FUNLITE_GRN <@
FUNLITE_RED < J@———
FUNLITE_BLU < J@———

BDR

BCLKX

BF SX

BDX
DMCS_MAGIC

BE_CLK_13M
NEB_STANDBY
NB_CLKSEL
NB_EXC_EN*
NB_RX_ACQ
NB_TX_EN=*
NB_TX_KEYM

NB_SPI_CLK
NB_SPI_MOSI
MAGIC_CS

TX_RX_ERROR
AOC_PWR_UP

DET_FLAGC

BE_CLK_15_36M
WB_RX_ACQ
WB_RX_ON
WB_RX_SLOT
WB_TX_PREKEY
WB_TX_SLOT
WB_PA_ENABLE

BBIF _RX_FRAME
BBIF_RX[7:2]
BBIF_TX[7:0]
BBIF _TX_FRAME
BBIF_CLK

WB_SPI_CLK
WB_SPI_MOSI
WB_SPT_MISO
HARMONY _CS

USIM_IO

USIM_CLK
USIM_RST
VSIMC_EN
USIM_PD*

IRDA_SD
IRDA_TX
IRDA_RX

FUNLITE_GRN
FUNLITE_RED
FUNLITE_BLU

BLUE_CTS*
BLUETOOTH_WAKE*
BLUETOOTH_INT*

DISPLAY_SPI_CLK

> BLUETOOTH_WAKE*
—<——<_JBLUETOOTH_INT*

———®{ > DISPLAY_SPI_CLK

DISPLAY_CS— > DISPLAY_CS
DISPLAY_SPT DATA— #-> DISPLAY_SPL_DATA
DISPLAY_ON— > DISPLAY_ON
FRNT_LIGHT _CTRLI— > FRNT_LIGHT CTRL
LCD(15:8)—— 8> LCD(15:8)
LCD_CLK— > 10D CLK
LCD_HSYNCH > LCD_HSYNC
LCD_VSYNCH———#—> LCD_VSYNC
KEY[0:12 J—a——< ] KEVIO:12)
PCAP _CLK _ IN————-[> PCAP_CLK_IN > VID_RTS
®»{ > VID_CTS*
ASAP_CLKF——#{_—> ASAP_CLK - > VID_GPSb_SEL
ASAP _FS———{ > ASAP_FS VID_GPS_RTS* v I D E O
ASAP X5 ASAP_TX L
ASAP _RX———<1 ASAP_RX VID_GPS_RTS*
> DATALOG*
STEREQ (| K—=e——<] STEREO_CLK »— VID_CTS*
STEREQ_FS——= <] STEREQ_FS »— VID_RESET*
STEREQ_ T X————8{ > STEREO_TX »— VID_GPSH_SEL
VID_GPS_TX
MIDRATE _1— »{ > MIDRATE_1 »— VID_GPS_RX
MIDRATE 2———#®[ > MIDRATE 2 »— VID_CLK
BATT_ 10— #< > BATT_I0 > GPS_RTS*
VID_GPSb_SEL GPS_CTS*
VID_GPSb_SEL——y1p mrs 1y > GPS_TX
VID_GPS_TX—yio ase oy GPS_RX
VID_GPS RA——r0 e o=
VID_CLK -
g e oot
VID_CTS* - GAM GPS BLOCK
VID RESET* VID_RESET*
GPS_TX
»—0PS_RX
se sm = =
— [ - — _ *
GPS_RESET +— CPS_RESET: > CPS_RESET+
VID_GPS_ON_B— CLK_32_ 768K _BUFF [~>————CLK_32. 768K_BUFF
BATT _FDBK_SW——#{ > BATT_FDBK_SK Embedded SD
MMC _CLKF—— b= »—JMC_CLK
MMC_ CHD—— e et »—MMC_CHD
MMC_DAT - »—MMC_DAT
BATT_DETBl—<— <JBATT_DETE

HL_TX_EN

<< HL_TX_EN
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V_FLASH2_10 R&D CHK: TITLE: Size:
VMEM_1_875V V_FLASH1 1P1301 7 A Talon Integrated 11x21
V,FXSHZ et pomow v,FLAAsm,m DOC CTRL CHK. Flash Memory
R1300 V_FLASHI MFG CTRL CHK:
SHORT VAN ‘
V_FLASH2 01208 QA CHK: R@EX: Drawing Number: | Pag?: | Oa:
R1302 3.3K : :
— ng@g@1 FLASH_12V Changed by: Date: Time:
SHORT TEST_POINT — — — — Chris Pipe Monday, May 6, 2002 9:32:29 am
C1307 | 1309
1 1 1 _ . 1300 1305
f— f— f— 0.10F —=B.10F —— 1302 1310
V_FLASHI_IO 0.1uF 0.1uF 0.1uF 0. 1uF
VLWOA—SWV 1301 |c1306 C1304 1c1308
R1303 0.1uF |0 1uf 0.1uF |0.1uF
N
— [
SHORT V_FLASH2_I0 ~ GND_PF
R1301 N CND_RF
CND_RF CND_RF
DATAL31:0] - >
V_FLASH1
] g = v e 2 g e A o) v A\ V_FLASHI_IO
VPP
o0
sglVssa2 e Vee02i7E—y
5vssa S VeCo1iZy
5jvss2 U1300 © Vee2 |
— Lol Lol bl X2
VSS1 % i L veet
A3 NN — @ PO~ OVOT MmN — O & @ = 1O A4
FEE S S S S S 2222 IR EE2LEEES
= e g ) P e e ] g e e o ) B S o
GND_RF = FLASH_CLK
FLASH_CS*
PSS
N v e g e ] R FLASH WE+ 7
[a8)
ADDRI[24:0] > = FLASH_LBA* FLASH_LBA*
kSIS RN RS e i
V_FLASH2
A\ V_FLASH2_10
AN
O [OL [ |LO [T O[O = [=— [ | [T [LO [LO O |~
Lol e [l | O e [l |l [ D [ | [l [ | | ld | L
MO T O~ WL T MmN T o
VPP
VS$Sa2 @ veea?
g§ N 1310 3 veeot Ef l
VSS2 &b vee2
VSS1 % i St 0
A3 N — O D PO~ WLOT M — O &y o0 > 1O A4
NN O — — — — — — — — — — DO~ WLO T M — O woa ===0m
<L <L <L <T =T <L =L <L <L <L <L <L <L <[ <I o/ <€ 2T L Ll b
N EE AN N EEE R R EEE Mgogg$DF
= FLASH_CLK FLASH_CLK
GND_RF L FLASH CS* <] FLASH_CLK
£ e FLASH_WE
*
T o 1 e e 1 L U O O L O Y FLASH_WE* = <] FLASH_WE=
S R B e e S s
FLASH_LBA+*
PCAP_RESET+ <] PCAP_RESET+
FLASH_ECB= »{ > FLASH_ECB+
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VSDRAM
A
1403 1405 1406
VLVIO_1_875V VSDRAM %1_‘1185::0.1uF::%1_‘1]E;‘::E].1uF: e 1
R1400
SHORT JSORAM NV
o8 GND_RF
SDRAM_CLK > »f8 ok BES8E85
SDRAM_CKE > s 2itkE —=>5222
SDRAM_WE * >F—4444—#&§WE
SORAM_CS* >0
SDRAM_RAS* > wRAS
SDRAM_CAS* [ >————#—(CAS
o 2TiBA0
BA1 DATA[31:0]
N 1|, AS
0 U1400 DQO
ADDR[24:0] F»\g 1811 CHEES g
N NS D02 g
A5 J5lh3 D032
N z2/p DA4/pg
N H3 D35ng
X TR DOS =2
3 i DOT|c5
o s3]h8 DO8 >
HolA9 DOS ¢
SRl D010}
10 A1 DO11
" por2|Cl
SDRAM_MA[11:10] > > DQ13(52
D014
D015
Loar|c3e———<] SDRAM_DQML
upaM|—=—<_] SDRAM_DQMH
e SBT NC1—OE? NC
2BE2ZEEE o™ O
NS
GND_RF
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Falcon Camera

c7 4 1|c7
Jg‘ P
V_FALC_2_8 VHVIO_2_775V }
T T T T T z( A TS0 IDNP Place VR parts as close as to J7900 and before any vias MG CTRC CHKC:
QA CHK: REV!] Drawing Number: | Page: 0f:
%7 Lol CR7500 jg@gjg&;odgﬁogjg@gjgyg 0 VCAM_3_QV 1 1
GND_RF, M e e ZN Changed by: Date: Time:
N - Jennifer Seymour Friday, November 9, 2001 10:21:35 am
4809948044 4803348044 GND_RF | 4809348044
€7s39 S 15KV | VRT508 15KV | VRT505 15KV | VRT510
u (=)
i = fzfzfziz fzfzfzfz ﬂﬁz L7500 s place holder for inductor
GND_RF
OND_RF g
V_FALC_2_8 i ] B L7500 2 VCAM_3_0V
A N J[SHURT VAN
Ui oe ge
T i
K10ce g
Ke =
[N [ VCAMA
32 GND_RF
VID_RESET*» [>——®="qRESET
c7300 Yoge RieE R7333 S RT3901
B51an0R0 — T00F 1K 1« 10k
V_FALC_2_8 A\ ooRy DATAGIRLE T 0987817K05
i ADDR2 DATAI E?w RESETI= > 39 J7300
oD RE Ce]ADDRS DATAZ|ZS 37 J7900
- ADDRA DATA DA 35 J7900
R7508 BT AbDRS FALCON DATA4[ED GND-RF »—— 33 J7300
; ; 108 AT Eil SCLT >
Oscillator and Memory Device Removed A1i00%s paTas{EL] > 3 J1900
ADDRT DATAS 29 J7300
- E ADDRS DATAT E;* SENSWCLRL — 57 U730
C5]ADDRS DATAS| S L 25 J7900
»—CslADDRm DATAS|C Cr92z 23 J7900
RTSBSONP p Ll M C 3 @ 2 @ @ oaTatofeLL 47°FT 21 J7300
ADDR12 DATA11 NCO——=< 19 J7900
C?g ADDR13 U7500 DATAT2 :?1 HRITE_PROTECT > 17 J7300
Jg]ADDR14 DATAISHHE ‘ 15 J7900
ADDR1S DATA14 13 J7300 S C t
ar Hafooeie S185251L03 AR R L oensor Lonnecton
- ADDR17 9 J7900
B BDAT :24 SENS_DO s;g:? La 7 J7300 B
- L L2 {PcPI0D BoATI e 3%’8‘2 224 5 J7300 oLex
— soA—gekApgp o) BoAT2 Mg - RI94 —< 3 JTs00
Jal5, < SENS_D3 R1943\ /A /A5
PGPI02 BDAT3[ -t - 1 J7300
< RESFT=  GAfp Al @ SENS_D4 R7944 63 @
- PGPIO3 EDAT4| @ AT SRET - 2 J7900
SENS_IRy 10 BDATS[ o SENS_D6 R19% 62 3 = 4 JTso
=g lGP 100 BOATE| <@ = AN\ - —< 6 J7300
RITE_PROTECTIS| oo g e [T SENS.D7 RISHINANEE 8 J7900
V-FALC-2-8 NeO—Sop102 - — 10 J7300
ncO—Elop103 4 JKSS RS > 12 J1900
TP_BCLK O_l ‘3 cTspl = > 14 J7900
PICH R, ENS_MgkRSigeL K RX[g 16 J7900
o ] iy aTsl g TALCRTS SENS_VS RT348\ 1 155 g 18 17900
L >l - -
5 = 4 e Gy|SPVSR o NCO——< 20 J7900
VID_CLK [C>—p—SIN_A _ OUuT_Y ; D (K ”“b@ 0SCIN 0SCOUT FEEONG 22 J7900
2 Nep—one £5|FREQE cLKOUT ENS_HELE 24 J7900
E
= JiFreo! —amTn NSO ——=2 J7900
VFAlt28 | R02 seses »——28 7300
- - CNOOO—NmTWwWo~©ED 111 T wo~ el -~ 30 J7900
288880305080 300nung EEESEER - nmTwo~o = SCL2T 2 17900
~ 556=20a22222222222222 2222222222222 22 S o SDA2 >
OND_RF OND_RF EEENREERREREEEEFEERE R EEREREEEE R | R B34 J7300
- - BEEREEEErNEErREEEEEEEE I EEEEEEEEP P EEEE 4 g 3% 17900
R7511DNP VRT507 | 15KV -l - 38 17900
R v 4303348044 RESET2» <40 J7300
)
f R7510 t ; N 5 &
SHORT 5 = GND_RF sl 5l £7925
A4 SO0 a000 00000000 fim = 39pF
RS L } 5 o
GND_RF Plade VR parts as close as to J7900 and before any vias = =
GND_RF OND_RF
VR7509
4809348044
S S
VHVIO_2_775V OND_RF GND_RF GND_RF
U751 30NP
. TCTS36FU
SDA = C75130NP)
oL [ | A 4 0. 1uF
. wrrf— ==
INB
E
3
VHVIO 2775V =T VHVIO_2_775V
U710 TSt
IZT NLAS 44533 GND_RF SENS MCLKT T|  NLAS44539
= =
8 8
RT513
p-15[N0AD = NCDI|I3  SDAZ < 5N0r0 = Neo1li3 > GPS_CTS*
VID_GPS_RX <T@ 12 qS0A MCLg 16 . 2q <] VID_GPS_RTS*
GPS_RX [> 11 SDAT k7304 o SENS_MCLK2 1 i
- NODO
33
cl970
VID_GPSb_SEL [> 110 gMO-SEL c7938 | C7918 of . MC-SER, 2| Sl ol
scL2 - -
9 fann Ombmzo 150F  [150F e RESET1+* 3|NOBO NCCI|S <] 0PS_RTSx
! as close a Q a on
VID_GPS_TX [> > 854 RESET > ‘e
T coMs come M8 coMe
o 5 7 scLl RESET2* 5 VCAM_3_0V VHVIO_2 775V
GPs-Tx <j NCBT NOCO NCBI NOCO
— o - o~
5 8 5
s & GND_RF 5 5 o
<] s A 3 3
R7502 R7902 S R7910 = Bol3—one
1K 1K 10K - 4 7541 1
IMG_SEL_FALC R7576 GND_RF GND_RF i 5 ®— 1A NC7sB3IST B!
i - 5
— RESET2» il S—@——<J DATALOG+
| S
SENS_MCLK2 ~
SDA2
GND_RF
<] VID_CTS*
; ——0.10F ——0.1ues close as to J7900 pin 40
as close as to J7900 pin 1 2,040 2,140 p
N N
GND_RF  GND_RF
1 2 3 4 5 6 7 8
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R&D CHK: TITLE: Size:
' GAM GPS BLOCK for E1000 1x17
VLVIO_1_875V VGAM_1_875V DOC CTRL CHK:
B+
A VGAM_2_TT5V R6OO1 MFG CTRL CHK.
USBOSDNP VGAM_1_875V VGAM_2_775V VGAM_RF_2_775V
LP2ses A L6002 A 0A CHK: REV:] Drawing Number: | Page! or -
ANeuT ouTPUT|R - N 0.2 ! !
BSHUTDONN  ERRORL——ONC VRVIO_2-TTSV VOAM-2-TT5V 2.2u Changed by! Date: Time!
{SENSE ) % R6002 Zﬁ | 6009 | CB025 | cgate | cBO12 | ceet? C6018 C6056 Ce013 | 6014 £6015 C6016 W15660 Monday, August 18, 2003 37211 pn
BYPASS =  DELAY I Py IV —— O [V — — — — — —— O1F TTgqur —— 1600pF —— 1000pF
&) O1uF 1000pF 0.1uF .O1uF 4. 7uF Su
| ce055DNP = :
4. Tuf CB051DNP C6050DNP
—— .O1uF E——
GND_RF 7 7 7
GND_RF GND_RF GND_RF
N\ N\ N\
GND_RF GND_RF GND_RF
LNA voltage supply will cut off when external active antenna is connected FLBOO1
L6000 Note: Place holder for epcos b3000 saw filter!
L6002 9189312NO1
SOAR 5.6nH C6007 GND_RF R6005 GPS Antenna Pad
22.0nH 2403 T54M10 ‘ |z o f] -
| ceoss | ceoo 2088 , | }—4 IN % % ouT2 | }—4—' O TP6005
—— 1000pF —— 120F VGAM_RF_2_775V VGAM_1_875V VGAM_2_775V i 12pF o 100F
A A C6008 | ce011DNP | c6019 3 L8O1O
3pF —— 2oF —— 2.7pF 3 56.0nH
A4 b s i e B RS P P S S R e GND_RF TPEOGE
GND_RF Z2BEa3ER8 1NO9YNHRY ON%
TP6000 1855 % S Eepary 882 GND_RF ~7 ~7
CP 8588388 5338883 338 DBGACK 28— ONe GND_RF GND_RF
CLK_32_7T68K_BUFF [ o 2lLow ReF ol 288888 ~=7 D0 Ef—gm R6P62
R6A28 MOD_MCLK ===== ADC3
TPEOO1 CT|eey ADCo|B2 2=
(P neoB4] MeLk Ext ADeqA3 RBoeT GPS_CLK_EN
REF_CLK H2 B3 o}
"<l REF_CLK ADCO =2
AT HS & 6020
BREAKPT LNA_IN[ S
6063DN A2 HE \
0 ¢|DECRO LNA_OUT [ 2 |
GPS_RESET* [ > > |NRESET EXT_NIROf—ONC 120F
geezﬁ “SINTRST PHOENIX GAM MISO_TXDOf 2
6026 D8 TDI 5109841C71 MOSI_RXDO 354
TP60B2 26027 B7 TEST US000 NPSC_RXD1 BT 6060 External GPS RF connector
TMS ONEPPS ) SWE000
E21y0D_ARM e ook X010« 5 SAW Filter 26000 VGAM_RF _2_775V
A4 SGESy [ Hig oS /N
MOD_BOOT _ o, O o g > - 4 £6004
~ ~ ESEsEas 888888 222 24 VTUNE 152 n<e R ouT
GND_RF GND_RF WWWWWwww Oonnnm anon oo 3 =8
LWy DD D HHH == OUTNEG 120F == L6001 C6005 C6006
PP S I R E==1 O I NP o ] i v ] | P RV § = T T
T o S 105 42
AW_ _42MH
=) G;EEEF 9180316136
GND_RF ~
T GND_RF GND_RF
GND_RIND_RF R6000 GND_RF VGAM_2_T75V
L6004 2.2K R6055 100K
YY)
TCOYSS%GTq 2.2uH R6056 100K
N 6023 6002 6003
26MHz____ v —— 6.10F —— S80pF —— 2200pF R6020
6022 B > > GPS_TX
R6006 5 1 R6021
| |-—<e—3|outpuTv_CONT < < - <] GPS_RX
68 1000pF o GND_RF GND_RF
6021 = R6022
100F —— - - <] GPS_CTS+
" R6O23
o = <] GPS_RTS*
L e B e S
GND_RF GND_RF 06000 O TP6003
[ o2 R6031DNP
0
i 6/D1
§VGAM_PF_2_775V GND_RF REOOTDNP
z 3|02 1K
4/s2 c2l5 _ R6032,
- —
[a74
[en]
&
R6008
TCXO CONTROL LINES :
106K ADCO: DNP R6032, PLACE RE031, R6007

TCX0 CONTROL CKT

ADCT: DNP R6031, R6007 PLACE R6032
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VIRI_2_8V VIRI_2_8V VIRI_2_8V
A\ A\ A\
R1508 4J4,c15@1
10K R1201 81?39 ::r 0.1uF
GND_RF
U1500
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LTS 2L] 5187482N06
233X
SCooocaoo
== >> >
MMC_CLK [ > >BGS‘ CLK RDY_BSYBZONC
SR
53[RSTB
54]SCL-A
c4lSCL-B
MMC_CMD - > CMD £7
o DUIS [=-ONC
MMC_DAT - > 03|DATO DU16[=5-ONC
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c2|DAT2 DUI8=-ONC
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DU20 35
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NCO- 510Ut DU22 =ONC
NCO-31DU2 DU23F\ 2ONC
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Accessory Connector
CE Connector (0987636K05)

BATT_FDBK
EXT_B+

D+ / TXD /7 TDO
D- / RXD 7/ TDI

USB_PWR / IGN / SEND_END / RTS / RESET_IN
SWB+

HKSW / FM_DATA / CTS / DE_B

MUTE* / FS / DCD

DSEL2 / SCK / RI 7/ TCK

DSEL1 / FM_CLOCK 7/ SRDA / DTR / TMY
DSELO / FM_EN /7 STDA / DSR / TRST_H
OPTIONT

OPTIONZ

AUDIO_OUT / 12V Flash / 8V JTAQG
AUDIO_IN

\

05001 B+
17F58 A
SUB+ 6 VN
‘ vouT s
Aj;fcseeo R5000 ENABLE SWB+_EN 5005
0.1uF =~ 100K o~ — R5001 —— 1.0uF
26 K
el RAW_EXT_B+
J5000 GND_RF = NV A
GND_RF GND_RF GND_RF
Jcsoe7 VR5005
! ~ o 2 4813830029
» GND_RF RAW_BATT_FDBK ij/y USB_PWR
9 OND_RF ZT
- N\
D+ GND_RF
4 - >
5 - . —%gESD1 ESD3 g;
NCO-SIFLTRE  FLTRIZSONC = <] D-
5 pq|FLTR2 FLTRZEQ<F44444444><11 MUTE
FLTR3 FLTR3
AS cs
7~ <o | Je|FLTRA FLTR4| 2w »——_ ] BATT_FDBK
RAW_HKSW ESD2 ESDAF=-ONC  —<_] D+ >
8 — M N
. RAW_MUTE* 222 D560 VHVIO_2_775V
5 [aViKer] 1
’ o 0sEL 2 B
U5000 "
y RAW_DSEL1 GND_RF CSPEMI-306 =
RAU_DSELO FLTRI FLTR1%%<——————4><11 OPT2 4 52011 BOf
12 FLTR2 FLTR2 <" | 0PT1 VID_RTS* [ > »—{A NcTSB2157 Blfx—®[ > VID_GPS_RTS+
RAW_OPTI FLTRZ FLTR3{ e <] DSELO 58
13 FLTRA FLTRA EQNC 2
RAW_OPT2 FLTRS FLTR5E§<H444444><11 DSEL1 f;
14 FLTR6 FLTR6[ e <] DSEL2
15— <@ %%é GND_RF
—To R5010DNP
16 > AUDIO_OUT ol 5
C5002|1 A4
17 VS5001 33FJ
N ° CND-RF VHVIO_2_775V
18 4813830C29 2
19 CND-R VHVIO_2_775V jl
N\ o
20 GND_RF GND_RF A =)
> 3
BO < JVID_CTS+
1
A Nc%gng B1 é <+ <] HKSW
| c5004 _ S[o<—+»<| DATALOG*
GND_RF —— 0.1F P
‘ <1 AUDIO_IN g;
VSh002 €5002|3 GND_RF
4809788E06 —
4
GND_RF <17
VA_2_T75V
GND_RF
Rl 0662057N33
0662057N15
»[ > LOGIC_SENSE
| 5050
— 0.1uF
2113743M24
- BO - Normally Closed
GND_RF

B1 - Normally Open
S - Select
A - Common
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