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Distribution Policy and Copyright

Copyright

© 2003 by Motorola. All rights reserved. No part of this publication may be reproduced, transmitted,
transcribed, stored in a retrieval system or translated into any language in any form by any means
without the written permission of Motorola.

Software License

The Agreement sets forth the license terms and conditions for using the enclosed Software. You may
use this Software on a single computer, and you may transfer it to another computer as long as it is
used on only one computer at a time. You may copy the Software for backup purposes only. You may
not rent, sell, lease, sublicense, time-share or lend the Software to a third party or otherwise transfer
this License without written consent of Motorola. You shall not decompile, disassemble, reverse-
engineer or modify the Software. This License is effective until terminated. You may terminate it at any
time by destroying the Software together with all copies. The License also terminates if you fail to
comply with the terms and conditions of this Agreement. United States copyright laws as well as
international treaty provisions protect this Software and accompanying documentation. Any use of the
Software in violation of these laws constitutes termination of the License.

Limited Liability

The Software and accompanying documentation is provided “AS IS” without warranty of any kind.
Motorola specifically disclaims all other warranties, expressed or implied, including but not limited to
implied warranties of merchantability and fitness for a particular purpose. With respect to the use of
this product, in no event shall Motorola be liable for any loss of profit or any other commercial damage,
including but not limited to special, incidental, consequential or other damages.
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3G Flash Procedures

Introduction

This document is intended to describe the flashing (soft-
ware updates) and procedures for 3G terminals. The
3G terminal described in this document will be limited
to the A920/A925.

Software updates need to be handled in a controlled
manner. Carrier software approvals need to be consid-
ered before initializing a flashing procedure. Consult a
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 condi-
tions, therefore, not all units will contain identical soft-
ware versions.

Hardware Requirements

The following hardware will be required to properly
flash the phone.

Power Solution

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

1. USB PST Tool Kit (S8951)
USB Cable (SKN6311A)
Security Key
Adapter kit
Power supply (SPN4059A)

Motorola Confidential Proprietary 11



Flash Procedures

PST Software

The Product Support Tool (PST) is used to allow func-
tions such as flashing, flexing, memory transfers, and
datalogging. Please contact your local Motorola ser-

vice representative to obtain user documentation for the
PST.

Insure that the Motorola service representative also pro-
vides installation documentation, security key require-
ments, and other related information.

Flash Software Access

Flash software can be accessed by Motorola person-
nel only. Contact your local Motorola service repre-
sentative to obtain updated software releases.

In some cases the software may be distributed in ZIP
format. The user will need to extract the original (.SHX)
file from the ZIP file before is can be used with the PST.
WINZIP is the application that can be used to extract
the original flash file. For more information on WINZIP,
Visit,

http://www.winzip.com

Phone Flashing

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

The A920/A925 contains a set of Flash EPROMs for
the Adjunct Processor and a separate set of Flash
EPROMs for the Baseband Processor. Due to this de-
sign, the A920/A925 will require separate Flash files
for each processor ifa “Combo” file is not provided.

A “Combo” file contains the following files,

Adjunct Processor Flash
Baseband Processor Flash
Customer image flex

Power Solutions

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

1. Fully Charged Battery Solution
2. Full-Rate Charger Solution (recommended)

Ifthe user decides on using the battery solution, he/she
must verify that the battery is fully charged. Failing to
verify the capacity of the battery may result in battery
depletion prior to completing the flash process. This
action may cause unrecoverable failures to the 3G ter-
minal.

Hardware Connection Solution

A920 flash procedures require a USB hardware con-
figuration. Refer to Figure 1 for details.

1-2 Motorola Confidential Proprietary



Flash Procedures

Figure 1. PST Hardware Configuration

PSM5049A
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Flash Procedures

PST Flash Procedure

Use the listed procedure to complete the flash proce-
dure for a 3G terminal. The baseband processor needs
to be flashed first. Once the baseband processor flash
is successful, follow up with flashing the adjunct pro-
CEeSSOr.

File Name

Download the desired flash software into the
computer.

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

Attach battery and connect hardware as illus-
trated in figure 1.

Press the Power key and insure that the phone
is completely powered on.

In the PST application, click on the Browse
button and select the desired flash software

|D:\Data\EdGonzalez?-1 (02436 ParagontFlash SwHelen Stwmat_paragon_803_03.03_ Browse

6.

Select the device that will be flashed.

[Flazh Prag ready

Device | Part | Connection
B b otorala P2K. 0 USE
< | B

Device I

10.

11.

The 3G terminal will be placed in Adjunct flash
mode, select the device again to enable the Flash
button.

Rk Y ersion Flash
|+0:000410 _
Bak Downloader Werify

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

When flashing is complete, a message will pop
up stating,” Flash another phone?”. Select “No”
and waiting for 30 seconds before continuing.

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

On the first power up, the user will be prompted
to select a language and calibrate the touch
screen.

Motorola Confidential Proprietary



Flash Procedures

A920/A925 Special Procedures

There are some variables that need to be considered
when updating software for a A920/A925. Improper
update procedures may cause the 3G terminal to fail.
Always read the release notes for software releases prior
to updating the software on a A920/A925.

The user needs to insure that the adjunct and baseband
flash files are part of the same build. Also, the user needs
to be aware of any step-up procedures. This may re-
quire the user to flash an updated bootloader. Step-up
procedures can be found in the software release notes.

In order to successfully flash a A920, the following se-
quence is recommended.

1. Backup user data

2. Flash/upgrade the software
3. Perform a “Master Clear”
4. Restore user data

Flash Procedure Summary

The following is a summary of the procedures for flash-
ing a A920.

1. Launch PST.

2. Connect USB hardware. Insure 3G terminal
remains off.

3. Power up 3G terminal.

4. Use the Browse button to open the “Combo”
flash file.

5. Select the device for flashing.

6. Select the device again to enable Flash.

7. Click Flash.

8. Click Yes to all the prompts if the user is certain
that software being flashed is correct.

0. When flashing is completed, click “No” when
prompted, “Flash another phone?.”

10.  Power cycle phone. Verify functionality.
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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.

Application Installation*

The user needs to install the Handset Test Command
application before it can be accessed. Obtain the file,
“testemdui.sis”, file from your local Motorola service
representative. Use the following procedure to prop-
erly install the handset test command application.

1. Copy the testcmdui file into a memory card (SD
or MMC) and insure that the card is inserted in
the phone.

2. From the App Launcher screen, select Install

from the Launcher drop down list

Figure 1. Launcher Menu

Launcher View
Install

Uninstall
Set folders

*Test application can only be loaded if application loading is not
secured.

3. The user will be prompt with a list of software
installation files.

4. Highlight Test Command and select Install

Figure 2. Install Window

Install what?

Software available for installation:

Software: Install from:

Test Command NO NAME

'Cancel Security  Install

5. When installation is complete, the Test Com-
mand icon will be displayed in the App Launcher
screen.

Figure 3. Test Command Icon

Preliminary
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Handset Test Commands

Command entry

A920/A925

Handset Test Command Mode
Entry

Follow these procedures to launch the handset test com-
mand aplication.

1. Under the App Launcher screeen select the
Handset test command icon.

2. The user will then be prompt to input a pass-
word

Figure 4. Password Prompt

Enter Password

Cancel | Dona

3. The password is OHTCMD#
Note: Password is case sensitive

4. Once the application is launched, the user is
presented with a list of sub applications

Figure 5. Sub Applications
2 o O ¥ 4%

TCHDs  Edit | Unfilsd=

Flardeal Tast Commardn
Haln Lopgme

Choose Handset Test Commands to enter the
Test command Opcode screen

Figure 6. Main Entry Screen

N 0D ABS
HTCMDS | Edt | Unfiled=

Opcode:

[(Fest | [Back]

Before entering any commands, the user will
should select the data input format under the
Editmenu

Figure 6. Input Format

& Hex formmat input
Decirnal formnat

The user can select Hexidecimal or decimal.

Under the Edit menu, the user can also clear a
field or all fields

The Back key will return the user to the App
Launcher screen
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Handset Test Commands

Command entry

Entry Method

Once the test command mode is entered, two prompts
are used to collect command request information from
the user. The opcode entry prompt (Figure 5) allows
the entry of either 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 remaining required information via an appropriate
number of field entry prompts (Figure 7). Selecting Test
with no data entered in the opcode or field entry screen
will cause a parse error (unless the field is optional).

The comma is used to delimit fields on the opcode en-
try prompt and is not allowed on the field entry prompt.
On the opcode entry prompt, it is not legal to have a
comma immediately follow another comma.

Opcode entry

The opcode entry prompt allows the user to enter the
opcode for the test command, or the opcode plus ad-

134

ditional parameters delimited by the ““,” character.

The user may select Test after entering the opcode. If
the opcode requires further parameters, the list of Fields
shall be shown starting with 1. After all the fields are
entered the user shall select 7est. The results are then
shown on the screen.

Figure 7. Fields entered Separately
o e O 2 &S

HTCMDS | Edit | Unfiled=

Opcode: COE

Field 1: xx
Field 2: vy
Field 3: zz

The Back selection will clear the command contents
and return the user to the opcode prompt.

If the user chooses to enter the entire command with

(Y344

the necessary parameters in the Opcode prompt, “,
delimiters will be used.

Figure 8. Fields Entered with Delimiter

o2 0 P 8
HTCMDS | Edit | Unfiled=

Opcode: COE XX YY ZZ

Entering Data

When the User wants to enter the Fields, they shall click
the Keyboard Icon at the bottom of the screen to input
the values.

Figure 9. Keyboard Entry
ol @ O S &8 ®
HTCMDS | Edit | Unfiled

Opcode:

Field 1:
Field 2: D

@1/2/3/4/5/6/7[8/9|0]

lalwlelr|[t]ufulilo[p]
caps|a| s|d|f[g|h]]
[b

|
lz|x[c|v
abs | 3ee | 123 o R
b

Preliminary
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Command Results

They can also use the Stylus, depending on the settings If command processing takes more than 2 seconds a
selected by the user in the control panel. message will display, “Running Test...”

Figure 10. Stylus Entry

d e 0= & © Result Screen
urcMps | Edit | Unfiled =
Opcode: ~ The display of the output shall always be in Hexadeci-
mal Format.
Field 1:
By —— Figure 12. Results Screen
M O T a8 B
. HMTENDS Edt | Unfled™
Rsulla:
Fu:
FRibg:
abc ABC 123

& 2 Q4 @

Errpe:

The user shall enter values in Hex or Decimal. The fol-

lowing values shall be allowed for each entry method: 8 vomeey o 90 ED |
. Hex: Ato Fand 0to 9. (not case sensitive)
. Decimal: 0to 9 Pressing the "Back" Key shall always take the user back

to the Main Entry Screen as shown in Figure 6
When the user presses, "Test", the values shall be

checked whether they match the values that are allowed.
If not, they shall get an Error Message as follows:

Figure 11. Invalid Entry
Invalld Entr @

An incarrect &nfry was found.
Werily the input farmat (decimal
or hpidaecimal),

omkinse

After the user presses, "Continue", they shall be taken
back to the field where the incorrect entry method was
found.
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Handset Test Commands

Table 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 Identifier>OK Generate/disable predefined tone
3 3 AUD_CTRL |3 *<Device/Process> * <Action>OK Control various audio functions;
enable/disable vibrator
4 4 AUD_LPB 4 *<|Loopback Type> * <Action>0K 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
coB 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

Preliminary
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Table 2. Standard Response Codes

Opcode Opcode . fo
(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
parser error (no data follows): command/parameter not supported for current protocol

10b 2 2

0010b (0x02) (CDMA, GSM, TDMA)

0011b (0x03) 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)

0111b (0x07) 7 command response: generic failure (no data follows)

1000b (0x08) 8 command response: data follows

1001b (0x09) 9 unsolicited/multiple response: data follows (sequence tag is 0)

1010b (Ox0A) 10 error: couldn’t allocate memory

1011b (0x0B) 11 error: internal task error

1100b (0x0C) 12 error: Test Command task timed out waiting for response from another SW component

1101b (0XOD) 13 CDMA: parse error (no data follows): command/parameter not supported for current sub-
mode TDMA: command not supported in current Call Stack Test Mode

1110b (OXOE) 14 :aar}rlzrr: length specified in command header greater than length received by transport

1111b (OxOF) 15 error: irrecoverable error; phone state has been lost. Phone is being powered down
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Handset Test Commands

Table 3. Field and Parameter descriptions

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

0

AUD TN _LST

Field 1

0 = stop a tone
1 = start a tone

Field 2

55 through 64 = DTMF tones, refer to table xx for more 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=AMR4.75

1 =AMRS5.15
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

Preliminary
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A920/A925

Table 3. Field and Parameter descriptions - continued

Opcode Opcode Field |Description
(Decimal) Mnemonic

6 AUD PATH |Field 1{0 = As s.
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|10 = As is

1 = Mute output path
2 = Internal (handset) Speaker
3 =Alert
4 = Ext audio output (CE Bus)
5 = Speakerphone
6 = Boom (headset) speaker

7 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
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Handset Test Commands

Table 3. Field and Parameter descriptions - continued

Opcode Opcode Field |Description
(Decimal) Mnemonic
10 CP_MODE |Field 1|0=set submode
1=get submode
Field 2|5 = GSM 1900
6 = GSM dual band GSM900/GSM 1800
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

Preliminary
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A920/A925

Table 3. Field and Parameter descriptions - continued

Opcode
(Decimal)

Opcode
Mnemonic

Field

Description

57

VERSION

Field 1

016000 = DSP Version

017000 = User (login) pfprocess 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

3 = Set duty cycle (Red/Green LEDS Only)

Field 3

Duty Cycle setup,
000 = Off
012=0ON

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 set to 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.

2-10
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Handset Test Commands

Table 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 =PNO.

3 =PNI15.

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.

Preliminary
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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. GSM 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.

GSM/DCS/PCS TX Power Output
. GSM 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.

Preliminary
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GSM/DCS/PCS Call Processing

A920/A925

GSM/DCS/PCS Call Processing

In order to successfully complete a GSM call process-
ing procedure, a test 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 (SNN5639B' or equiva-
lent)

. Full-Rate Power Supply (PSM5049A")
. Battery Eliminator (5-00-3F-100007) with 2-

Wire Adapter (2-00-68-10000?)
Note: Requires a single output power supply

Control Interface Options (PCS Only)

. USB Cable (SKN6311A")
. Serial Cable (SKN6315A") with CE converter
(SYNO279B'")

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

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

RF Interface (Everything listed is required)

. SMA/N-type Adapter (0-00-00-400422)
. SMA Cable 0.5m (0-00-00-400472)
. Repair Fixture (5-00-4T-100007)

. USIM (0-00-00-40810?)

Software Requirements (PCS only)

If PCS call processing procedures are necessary, the
user will need to send a test command to the phone
prior to beginning the test. The command can be initi-
ated through handset test commands or computer test
commands. Software requirements for each method is
listed below.

Handset Test Command
. No software needed

Computer Test Command

. Radio Comm (latest release)

3-2 Motorola Confidential Proprietary
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Manual Test Procedures
GSM/DCS/PCS Call Processing

Call Origination (GSM and DCS only)

Figure 11. GSM Connection Control

&= GSMaoo Connection Control

Use the following procedures for call processing. The
screen shots are from a Rohde and Schwarz CMU 200. Frequne (1, e Singosiotl] |5
e - ode
The procedures can be adopted to any other test box —
. . I
that will be used to perform call processing. Mode | | BCCHand TCH
ol [-ss0aem][-200as] |4
1. Install the test USIM in phone. — e inisee =
Channel IChannel
2. Connect hardware as illustrated in figure 13.  on[] T
Note: Control interface doesn’t need to be con- L3 Timeslot
nected at this time.
Connection | | MS Signal H BS Signal I Network | AFIRFG-'l Sync B2 |
3. Setup up the testbox for GSM or DCS Signal- 8. Wait until the phone indicates a receive signal
Figure 10. GSM Signalling Setup 9. Dial a number from the phone and press the
send button.
Ch. 1] . Circuit 1 C t
Ch. 2 GSM1900 Overview :mgﬁ;‘?m B b Cg:?reotl: .
= 10. The phone is now connected.
— Selection GSM Mobile Stati ignalli rview/P/t Normal GMSK —]  Hotkeys - Set 1 .
* Basic Functions » Non-Signalling + nalyzeriGenerator | | [ |RE Flgu re 1 2' GSM Ca" Con neCted
~ GSM Mobile Station | * Signalling - Overview
GSM 850 | . Circuit «m Connect
GSM 900 AUDI:) enerator Ch.2 GSM1800 Overview gm“ﬁesdlm B b Control
GSM 1800 |
GSM 1900 GSM 850 [:0]Y] PAtNorm GMSK Stffiyrs Pit Norm,
¥ 3G UMTS User Equipment Pt Normal GMSK 1(28.0 dBm) | Reported Power I:"::E%m% SMSK
WCDMAFDD GSM 850 25.5 dBm | Avg. BurstPower (Curent) +Signalling Info Appli-
Overview 25.7 dBm || Peak BurstPower :mg: """"" cation
o1 Norma SHEK OkJl Power Ramp Dialled Number 1“2‘3655
GSM 850 e — .MTJ:;'_'Z?:(’;. Full Rate Version 1 :::el{zer
Pit Normal GMSK e petiion Conti
o e e prr ssina|
GiENoTmeNC MSK 6.2 Peak]’ Phase Error(Current) vAE:'E%;zS;ELCe?/:w ;00 Burs
21 RE oe:ua ion ::/D oise BS Signal
Mend s@.m| e 1 E
MS Receiver Reports Trigger Slope Rising Edge
17 ( -94t0 -93dBm) |RXLevel ~MS Signal Network
RXQualty 'C;{fm”i'ﬁisﬁliiiiie osym. E
DisoontinuousTransmission(DTX) ~ Single Slot 0dBm
4. Set Broadcast Channel (BCH) to 120 (GSM) e
or 700 (DCS) o Menus
5. Set Broadcast channel level to -85dBm
6. Set Traftic Channel (TCH) to 38 (GSM) or 512
(DCS)
7. Set Traffic channel level to -85dBm
Preliminary Motorola Confidential Proprietary 3-3
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Figure 13. A920 Manual Test Hardware Configuration

CMU200 Test Box
or Equivalent

E]Eu_

i

3 d|
u 2l
i

- Ll

i)

|

000 6|ACECE (@

=
Boean

HEDFOROK

SMA/N-type Adapter

0-00-00-40042 _ A920/A925

RF Fixture
SMA Cable 0.5m 2-00-4E-10000
0-00-00-40047 4 el — W,
Power Supply 2-Wire Adapter  A830 Battery Eliminator
(3.6Vdc, 2A) 2-00-68-10000 5-00-3F-10000
SRR '.l:’_ |_: _:" _.\', " et r
i | g LB ==

96.C0NAS
3D 032¢€Zsy

P2K USB Cable
SKNG6311A

Control Interface

P2K Serial Cable
SKN6315A

Radio Comm equipped
Computer
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Manual Test Procedures
GSM/DCS/PCS Call Processing

Call Origination (PCS Only)

Before beginning, one of the following test command
procedures needs to be completed.

Handset Test Command
. Power up phone
. Enter the following key sequence

. MenuOHTCMD *
- ) Q )€ )@ )K€ )€ )K€ )

. Enter the following test commands in the
Opcode screen

. 54 ok SUSPEND

. 10*0*5 CPLOAD, GSM 1900

. Power cycle phone

RadioComm Test Command

. Connect as illustrated in figure 13

. Power up phone

. Start RadioComm application

. Correctly select Settings option for USB or
serial

Figure 14. RadioComm COM Port

|Settings Phone Help

v R5232
LISE

R5232 Settings  »
IU5E Sethings e

. Click on AT+/mode, suspend, CP_Mode 1900,
respectfully

Figure 15. Radio Comm Screen

¥ RadioComm {Service Edition) ¥5.0.0 3G

Main Settings Phone  Help

—SUSPEMD —-CP_MODE LOAD_S4M
AT+MODE 900 WD MA | I_ﬂl
SUSPEND

Mormal ) H"‘:I
GetMode || _S00/1800 |  Get Mode| || T
. Power cycle phone

Repeat steps 1 through 10 in the ,“Call Origination
(GSM and DCS only),” section with the following modi-
fications,

. Set PCS Signalling
. BCH =661
. TCH=512

Once PCS call processing is complete, return the phone
to its original state by performing the following proce-
dure,

Handset Test Command
. 54 ok SUSPEND
. 10*0*10 CPLOAD, Dual mode

. Power cycle phone

Computer Test Command (Radio Comm)

. Click on AT+/mode, Suspend, CP_Mode 900/
1800, respectfully
. Power cycle phone

Preliminary
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A920/A925

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 4. GSM Call Parameters

Low | High
Parameter Limit | Limit Unit
Burst Avg Power Out’ 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? 1 9
RX Quality @-105 dBm? 0 4
BER @-105, 10k bits?® 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 5. DCS 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 -180 180 Hz
RX Level Error@-103 dBm? 3 11
RX Quality @-103 dBm? 0 4
BER @-103, 10k bits?® 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 6. 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? 0 4
BER @-104, 10k bits? 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

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.

Figure 16. Burst Output Shape
iCh. 1] . Circuit (TR Connect
Ch.2| GSM1800 Overview gw\nﬁestfm E h Control
dB  Max. Level: Auto Low Noise PCL:  1/28.0dBm Cha‘n.lMeasSIot: 740 /3 Pit Norm,
: I_i; | off [ /_Off 12— / Ogu"e" i e

4

dJ Applic. 1
1 Applic.2

2 [ Analyzer
Level

MS Signal
-40)

Ok
=0 2557 dBm| Avg.BurstPower(Cur) 1| |BS Signal
-0.75 Sym, Timing Adv. Error
-60) GSM 0 ] TSCdetected

Statiatical Counr
-1 [ 000 % ] Out of Tolerance

Marker
Display

20 40 60 80 100 120 140

—cm
Receiver N
o

Network

JIE===:

|H0verview II Power HHModulationIH Spectruml

Menus

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

Table 7. 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

3-6 Motorola Confidential Proprietary
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WCDMA Call Processing

In order to successfully complete a GSM call process-
ing procedure, a test 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.

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

Figure 17. WCDMA Signalling Setup

Band 0
WCDMAFDD ** Spectrum (™
— Selection GSM Mobile Stati ignali rview/P/t Normal GMSK —]  Hotkeys - Set 1
» Basic Functions » Non-Signalling - Power [ [ [RF
~GSM Mobile Station [* Signalling = spectrum
- GSM 850 AUDIO
+ GSM 900
+ GSM 1800
+ GSM 1900 GSM 850
~3G UMTS User Equipment P/t Normal GMSK
* WCDMAFDD GSM 850
Overview
P/t Normal GMSK
[GSM 850
P/t Normal GMSK
GSM 850
(Overview
P/t Normal GMSK

4. Set UE Signal, RF Channel Uplink to 9750

Figure 18. Channel Uplink(UE Signal)

Call Origination (WCDMA)
—Setup {Analyzer Settings/RF Channel Uplink =
. . DefaultAll Settings ] I
Use the following procedures for call processing. The ~Analyzer Settings | Cramel __ Froquancy Downink I
RF Channel Uplink Band [[] 9750 1922.4 MHz 2112.4 mHz
screen shots are from a Rohde and Schwarz CMU 200 Frequanoy Ofeet +0.000 Wz
: : : : : RX/TX Separation 190.000 MHz
with WCDMA signalling options installed. The proce- B
dures can be adopted to any other test box that will be Default Settings =
. UL Scrambling Code 0
used to perform call processing. Analysis Mode With Origin Offset
Sync. Mode All Slots
Measurement Slot Number 0 Ll
. Correlatoin Mod DPCCH
1. Install the test USIM in phone. Troaron 25w
vUE Power Control
Default Settings ¥
2. Connect hardware as illustrated in figure 4.
Connection | || uEsignal_| Bs signal [ Network RF G+| sync. |HEDE 2 |
Note: Control interface doesn’t need to be con-
nected at this time.
Preliminary Motorola Confidential Proprietary 3-7
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5. Set TPC Pattern Type to All 1
Figure 19. TPC Pattern Type(UE Signal)

—Setup [TPC Settings/TPC Pattern Type =
PICH -5.0 8
PICH Channel Code 3
AICH -3.0 8
AICH Channel Code 6
DPDCH -7.0 d8
DPCH Channel Code 6
Power Offset (DPCCH/DPDH) 0.0 a8
Secondary Scrambling Code 1
~ TPC Settings
Default Settings
TPC Algorithm Algorithm 2 -
TPC Step Size 1.d8
TPC Pattern Type [ Al
Pattern 0000000000000000000000 pin
Repeat Pattern Off
Connection UE Signal I BS Signal | Network | RF G*l Sync. [ﬁ

6. Wait until the phone indicates a signal

0. Dial a number from the phone and press the
send button.

10. The phone is now connected.

Figure 20. WCDMA Call Connected
WCDMAFo0 ** Pover 7 o|ER

Max. Level:+30.0 dBm Low Noise Freq/Offset: +0.000kHz: Chan. [Freq: 9750/1950 MHz Maximum
Power
Appli-
cation
Analyzer
Lev. Trigg
Analyzer
Current Average Maximum Minimum Settlngs
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 Settings
| 100.00 %)
Outof Tolerance

i

HOverview II Power HHMadulationIH Spectrum I [iius

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 5. WCDMA Call Parameters

Low High
Parameter Limit Limit Unit
Avg. RMS Power Out" 20.5 21.5 dBm
Avg. Frequency Error? -195 195 Hz
Avg. RMS EVM? 0 13.5 %
Avg. RMS ACLR - 23 -100 -43 dB
Avg. RMS ACLR - 13 -100 -33 dB
Avg. RMS ACLR + 13 -100 -33 dB
Avg. RMS ACLR + 23 -100 -43 dB

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

Figure 21. WCDMA Modulation

WCDMAFDD ®" Modulation R connect

Max. Level: +30.0 dBm Low Noise Freg/Offset: +0.000 kHz: Chan. [Freq: 9750/1950 MHz Overview
Multiple Signal DPCCH+DPDCH 1 SR1 15 WCDMA
ScrCode0 CCMode Manual  CC1 64

Current Average Max /Min Q:&I’:
ErVectiagn —[Peadﬁl
RMS 8.5% 8.80 % 10.2 % Analyzer
Magn Error —[Peak 15.3 % 14.03 % 15.3 % Lev. Trigg
RMS 5.6 % 5.52 % 5.6 %)
P — o | RS T S UE Signal
RS 37° 395° 49° A5
11Q Origin Offset -33.06d8  -3295d8 - 32.37 dB BS Signal
Q mbalance -21.74 48 -21.38d8 - 20.07 aB StotNumber | |[Level
Carrier Frequency Error 5 Hz 4 Hz - 76 Hz] I 20.81 dBm BS Signal
Waveforn Quality 0.9929 0.99226 0.9897 UEPower | |Settings
Peak Code Dom Error -29.11d8  -28.12 dB - 25.49 dB
PCDE Code Q 1 ’—‘ I 0 atistic Coun
| 100.00 %]
Outof Tolerance
H Power IIModuIationHH Spectrum I Rers
Figure 22. ACLR Screen
Band (TR Connect
Ch_2| WCDMAFDD | Spectrum h Control
dBm  Max. Level: +30.0 dBm  LowNoise Chan. [Freq: 9750/ 1950 MHz ACLR
440 Freq.Offset: +0.000kHz Filter
430 Current
+20 Appli-
+10 cation
+0 Meas. Length
- ) e —
-20 =t 2 UE Power Lev. Trigg
30
40 Analyzer
H H Statistic Count Setti
-50 ettings
- ] 0 1 2 coh |l 100.00 %]
OutofTokrance |  (|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 -41.5 +20.7 dBm -41.3 -57.8 ||ACLR(RMS) Curr.0 BS Signal
Settings

-55.7 -41.5 Al -41.3 -57.8 ||ACLR (RMS) Avg.

-45.1 -34.6 elies -33.7 -49.0 | ACLR (Peak)Avg.

-55.2 -3 dB -41.0 -57.4 || ACLR (RMS)Max.

H Power IHModuIation”Spectrum H iz
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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 (Serial Only)
Click PST Initialize and click SUS-

PEND when initialization is complete
(USB Only)

SUSPEMD —

AT+MODE
SUSPEMD

Hardware Requirements

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

Software Requirements
Handset Test Command
. No software needed

Computer Test Command

. Radio Comm (latest release)

Verify TX Power Output (GSM/DCS/PCS)

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

Table 8. 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
Handset Test Commands
54 Suspend
10*¥0*10! WCDMA/GSM/DCS mode
20*38*0? Set Channel 38
45%53 Set GSM Power Level 5
7*6*1 Enable Carrier

10*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

Preliminary
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Radio Comm Test Commands

GSM RSSI

-CP_MODE —
% Verity GSM RSSI by initiating the commands in this
Click on 900/1800 (GSM/DCS) or — section. Verify that the RSSI results are equal to the
1900 (PCS) e Broadcast Channel (BCH) level. The user will need to
— set the RF generator with the following parameters.
S Broadcast Channel (BCH): 20
Enter 38 (GSM), 700 (DCS), or 661 -P=STH= Broadcast Channel (BCH) Level: ~ -105 dBm
(PCS) and then click Set | 33
Handset Test Commands
~SET_RF_PWR—— No supported test commands
Enter 5 (GSM) or 0 (DCS/PCS)  PA [ =
and then click Set Set | Radio Comm Test Commands
-CP_MODE —
300
Click on 900/1800 (GSM/DCS) or 1800
3001800
Select 06 and then FAARIER
click ON _on | o | e
IEIE - Pgeudao R andarn wibidamble 4 IMIT
Enter Channel 20
Stap
Click INIT Charinel:
20
' ~REEP——
Click Execute Execute |
Verify return data is approximately B
-105 dBm -
3-10 Motorola Confidential Proprietary Preliminary
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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 when initialization is complete
(USB Only)

SUSPEMD —

AT +MODE
SUSPEND

Hardware Requirements

Refer to page 2 for a list of Hardware. Refer to Figure
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)

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

Table 9. 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
Field 1 9750 Set Channel
Field 2 0 Enable Carrier
Field 3 023 Max Power Out
Field4 027 Max TX Power
Field5 206 Min TX power
Field6 002 PN9 Data pattern
Field 7 1 Enable spreading
Field8 01 Long scrambling
Field9 000 SF256, Slot format 0

Field 10 000
Field 11 000
Field 12 000000000

SF256, Slot format 0
Channelization Code
Scrambling Code

Note: Enter 1 in field 2 to disable carrier

Preliminary
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Radio Comm Test Commands

Click on WCDMA

- CP_MODE
500 WCDMA |
1800
100

900/1800 | Get Mode |

For W_CARRIER assign these actions to each field

Freq ID (Dec)
Action
Channelization
Data Pattern
Scrambling
DPCCH
DPDCH

Channelization Code

Transmit Power
Max Power
Min Power
Scram Code
100015 -> 21 dec ->

+21dBm

9750
Enable
Enable

PN 9

Long
SF256, SFO
SF256, SFO
00

15!

15!

807

00

20x0080 -> 128 dec -> (128-256 = -128 dBm)

—w_CARRIER

Freq D [Dec) IQ?ED

Channelization Code [Hex] IEIEI

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

(Serial Only) ratone |
Click PST Initialize and click SUS- SUSPEND |

PEND when initialization is complete

(USB Only)

Vibrator Test

Handset Test Commands

3*%0*] Enable Vibrator
3*0*0 Disable Vibrator

—Action — Channelization—  Tranzmit Power [Hex) I .
{* Enable " Disable Radio Comm Test Commands
. bd @ Power [Hex] I
" Dizable + Enable AUD_CTRL
N e Min Pawer (Hex) | Enable or Disable Vibrator Wib ON
A0 " Dizable Scram Code [Hex) ||:||:| ﬁ
Al + Laong Verification
f* PM Y " Shart
© PN 15 oot brati i
Verfiy vibration function when enabled.
—DPCCH —DPOCH
f+ SF256, SFO |+ 5F256. SFO
" SF25E,5F1 | SF128, 5F1
" SF25E,5F5 | SF4.SFE
3-12 Motorola Confidential Proprietary Preliminary
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Handset Mic/Speaker test

Handset Test Commands

6*2%2 Enable internal mic and handset speaker

4*T*1*16 Enable VOCODER loopback at En-
hanced Full Rate

Radio Comm Test Commands

AUD_PATH
[t I 2 - Internal Mic j

Clutput: I 2 - Internal Speaker j

I 2200

—&UD_LPE
Codec
Dizable

Enable Vocoder loopback at _Emp
Enhanced Full Rate Dizable

Wocoder
Dizable

16 - Enhanced j

Enable internal mic
and headset speaker

Verification

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*T7*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 PCAF
Enhanced Full Rate Dizable

Enable headset mic
and headset speaker

“Yocoder
Dizable

16 - Enhanced j

Verification

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

Preliminary

Motorola Confidential Proprietary 3-13



Manual Test Procdures

Software Version Check

A920/A925

Stereo Headset Mic/Speaker test

Handset Test Commands

6*4*8 Enable headset mic and headset
speaker

4*T*1*16 Enable VOCODER loopback at En-
hanced Full Rate

RadioComm Test Commands

ALD_PATH
Enable headset mic Input:l 4 - Boom Mic =]
and headset speaker Cutpuit: I 3 - Boom Spkr Stereuj
Set | [ 4500
—alb_LPE
Codec
Dizable
PCAP
Enable Vocoder loopback at Disable
Enhanced Full Rate
Yocoder
Dizable
16 - Enhanced j
Verification

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

Melody Speaker test

Handset Test Commands

0*1*245
0*0*245

Play BACH INVENTION 1
Stop BACH_INVENTION |

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

RadioComm Test Commands
Currently not supported
Verification

Listen for undistorted audio.

3-14 Motorola Confidential Proprietary
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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 —

Click AT+MODE (Serial Only)

Click PST Initialize (USB Only) _AT+MODE |
SUSPEMD

Test Commands

57*017003  Read Software Version

57*017001  Read Build Date

RadioComm Test Commands

Select Product Base —wERsION
Label and click “Get” IF'ru:u:qu:t Baze Label j
to retrieve software [TALON_U_50.0E 29

version
Sel Build Ti —YERSIOMN
elect C I [Buid Time =] Get
and click “Get” tore-
|2EIEIE-EIE-23 08:06: 36

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
ofthe 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) SUSPEND —
Click PST Initialize and click SUS- | “MODE]
|SUSPEND |

PEND when initialization is complete
(USB Only)

Display Backlight Test

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

RadioComm Test Commands

Click “FL Oft” to disable backlight
Click “FL On-Full” to enable backlight

Verification

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

Preliminary
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Display Color Test
Handset Test Commands
55*%2*014 Eight Color Box Pattern

RadioComm Test Commands

Pre Defirned
|0 - Eight Color Box |

Set

Select Eight Color
Box and click “Set”

Verification

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

Figure 23. Eight Color Box Pattern

=

Display Linearity Test

Handset Test Commands

55%2*005 Grey Scale Block

RadioComm Test Commands

Select G Scal d Fre Defined

cleC ey dcalc an

j 05 - Gray Scale -

click “Set” I J
Set

Verification

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 24. Grey Scale Block

3-16 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

55%2*001 Allpixels on (all white)

RadioComm Test Commands

Select Horizontal Ze- Er: DHEﬁr?Ed —— ~ Pre Defined
bra and click “Set” |05 - Horizontal Zebra [ Select All Pixels Off :
Sat e |00 - &1l Pixels Off =l
and click “Set
Set
Verification
Verification
Verify that no noticable flicker exists.
Verify that no greater than two pixels are off.
Figure 25. Zebra Pattern
Display Pixel Defect (Dark)
Handset Test Commands
55*2*000 All pixels off (all black)
RadioComm Test Commands
Sel All Pixels O Pre Defined
clect AT PIXELS O ol Pivels O =l
and click “Set”
Set
Verification
Verify that no greater than two pixels are on.
Preliminary Motorola Confidential Proprietary 3-17
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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) e
Click PST Initialize and click SUS- | “21+MOBE]
PEND when initialization is complete _SUSPEND |
(USB Only)
Status LEDS
Handset Test Commands
62*%3*3*012! Enable Red LED
62*4*3*%012' Enable Green LED
000 to disable
RadioComm Test Commands
—LEDS

Select Red LED or Green LED to [ Keypad
enable. Deselect Red LED or | [~ Wain Display
Green LED to disable. [T CLI Displa

B
Verification

Verify that the Red and Green status LEDS activate.

Keypad Backlight

Handset Test Commands
62*0*1! Enable Keypad Backlight
62*0*0! Disable Keypad Backlight

'Leave field 3 blank and press OK

RadioComm Test Commands

—LEDS
WV Keypad
Select Keypad to enable. Deselect | [ Main Display
Keypad to disable. I CLI Display
[T RedLED
[T Green LED
Verification

Verify that all keypad backlight LEDs activate.

3-18 Motorola Confidential Proprietary
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Bluetooth Tests (V500/V600 only)

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 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)

Click PST Initialize and click SUS-

PEND when initialization is complete
(USB Only)

SUSPEMD —

AT+MODE
SUSPEND

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 Toaoth

Parar: |81 - HCI test mode j E:-:ec:ute|
04 - HCI Event -
TO Riad 30 - Mo test mode

81 - HC test mode 2
a2 - LZ2CAP test mode e
FROM Rad a3 . BT trans test mode

84 - Start BT T est Birrwva ~
a5 - Start BT, Marmal Firmn—
A6 - Terminate BT - [ommand

Under Bluetooth, select parameter 01 and enter
2DFCO0129 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 2441 MHz 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
R320. An high impedance RF probe is required to read
this range. Use of lower quality RF probes will result in
signal level differences.

Preliminary
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Camera Testing

This document 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) SUSPEMD —
Click USB Initialize and click SUS- | -AT+MODE |
PEND when initialization is complete | SH=PEND |

(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 print a 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 is a 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-
vent any movement.
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Figure 9. Camera Test Configuration

Camera Test
Charts

Phone under
Test

Camera
View

USB
(SKN6311A)

Charger
(SPN5049A)

Serial
(SYN0279B

QT

-

élim-m(r M
Desktop Charger

To To Velcro
Outlet Computer (or equivalent)
(110V/220V)
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Manual Test Procdures A920/A925

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

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 N

to print all images found in Appendix A.

Handset Test Commands
Not supported
Radio Comm Test Commands

Under “Common Features” select Camera

| Cormon Features  Help

Camera

Conwversions

Factory Info

Flash Windomw

MY | SEEM

Panic

Phione Eaak:

Run Test Command Scripk
Show Keys

Toggle OnjOFf Line

Click “Take Picture”

¥ Camera

Save TaoFile | Print
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Level 3 Service Manual Manual Test Procedures

Macbeth Color Chart Focus Chart

1. From the computer, open the captured color 1. From the computer, open the captured focus
chart image. chartimage.

2. Compare, the color blocks of the printed

Macbeth color chart to the captured image.

Block 1-6

Block 7-12

Block 13-18

Bock19-24| | |

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 chart image.

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.

Verify that there is minimal shading deviations on all four
corners when compared to the center of the image.
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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, measurement val-
ues and other guidelines to help a technician trouble-
shoot a cellular phone with speed and accuracy.

We worked hard in trying to provide the best service
diagrams, therefore, to avoid cluttered diagrams, we
may exclude some components from the service dia-
grams. Our professional staff carefully selected to ex-
cluded components that are unlikely to fail.

Test Point Measurements

The measurements labeled on the service diagrams are
approximate values and may vary slightly. These mea-
surements are dependent on the accuracy of the test
equipment.

Itis strongly recommended that the test equipment cali-
bration schedule be followed as stated by the manufac-
turer. RF probes should be calibrated for each frequency
in which tests are going to be performed.

The types of probes used will also affect measurement
values. Test probes and cables should be tested for RF
losses and loose connections.

Because of the sensitivity of RF, measured readings will
be greatly affected if they’re taken in certain locations.
To get the most accurate readings, take measurements
nearest to the labeled measurement on the service dia-

gram.

Preliminary
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A920: Antenna Circuit

MO001 A ?
Oo——-0
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|_| RF SECTION
o DCS RX FLOO1 NCEOMATX T 030 f—]
GSM < PCs RX FEM
RF SECTION GSM_TX > CMOS level shifter
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RX_EN_LIFE Z 8 z
N_BAND_1 g1 $
MAGIC ——— _ |=p HL_TX_EN HARMONY
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7/ ez (@
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GSM TX VCO _
~T - -1
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| é t O _ 9 :
VRF_TX_2_ 775V —#O0qo ' | I |
-———ar- | X Q906 I
NB_EXC_E t1-—---- N_BAND_O
POG — — — MAGIC LV

Description

All cellular receive bands are fed into either the internal antenna or external antenna. M0OL1 is amechanical switch which has the internal antenna path connected when a
no insertion condition exists. The RF path will switch to external antenna upon insertion of amale SMA connector to MOOL. The internal antenna path isfed to the

FEM (Front End Module) through antenna matching components. The FEM provides band selection and filtering between the EGSM, DCS, PCS and WCDMA receive
and transmit bands to a single antenna port. GSM band selection is done by control linesN_BAND_1 and N_BAND_0 G. Mode selection is done by control lines
HL_TX_EN, RX_EN_LIFE, N_GSM_EXC_EN, and GSM_EXC_EN. The diplexing arrangement permits reception of WCDMA signalsin any FEM switch position.
This allows the phone, whilein aGSM call in any band, to detect signals from aWCDMA base station. The decision may then be made to hand over to the WCDMA
system. Similarly, EGSM base station signals can be detected while the phoneisin aWCDMA call to permit a handover decision from WCDMA to EGSM (Thisis not
possible for base station signals in the DCS and PCS bands.).

Signalsreceived at the antenna between 2110 - 2170MHz will see the RF switch as an open circuit at any position. Consegquently WCDMA Rx signals will go through
FL2 to the WCDMA receiver. FL2 should have a maximum insertion loss of ~0.5dB. Outside of the WCDMA Rx band, FL2 behaves as an open circuit, preventing out-
of-band signals from reaching the WCDMA receiver.

GSM, DCS, and PCS receive signals from the antenna port through the FEM should have a maximum insertion loss of -4.4dB. The FEM EGSM transmit path should
have a maximum insertion loss of -2.5dB. The FEM DCS transmit path should have a maximum insertion loss of -3.1dB. The FEM PCS transmit path should have a
maximum insertion loss of -3.7dB.

Q902 isadual FET package that's being used to multiplex function of the N_BAND_0 control signal coming from the Magic LV. With the use of Q902,
N_GSM_EXC_EN will follow N_BAND_0. GSM_EXC_EN will bethe inverted level of N_BAND_0. Q906 is another dual FET package that’s used to prevent simulta-
neous GSM and WCDMA transmission conditions. During WCDMA transmission conditions, HL_TX_EN will bein ahigh state. Thiswill open both FETs in Q906,
thus, disabling any signal functions from control linesNB_EXC_EN and N_BAND_0. Q901 is used to invert the control signal coming from Q906.
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£ A920: GSM RX Front End

L\ RF
GSM_RX
_RX— T650 . D bET L
|/
R RX_Q+
> ﬁ RF
DCS_RX —#»{ T660 - oET I ) ° RX Q- o
% >
o e |Macic
) ¢ R L
PCS_RX —p T670 > U625 ° —
>/ LIFE +2 |+20r4|
RX_EN_LIFE
AUX SPI CLK | ¥oors
AUX_SPI_DATA
SPI
LIFE_CE
MAGIC > pcSK PcSE GsM
LP RX_VTUNE
Filter
RX_VCO

Description

The EGSM, PCS and DCS signals must first pass through baluns before reaching the LIFE IC. Since the LIFE expects differentia inputs, the baluns will provide this.
Baluns provide the change from an unbalanced to a balanced line condition. By directly connecting to lines together, a possibility might arise where one line might
ground asignal and impair the operation of acircuit. This situation is solved through the use of an un-balanced to balanced transformer, abalun. Expected nominal loss-
esis~.5-1.0dBm.

Thefirst IC in the EGSM, DCS, and PCS RX line up isU625 (LIFE), which isan LNA, VCO, and down converter mixer. The RX frequency is mixed down to aVery
Low Intermediate Frequency (VLIF) of ~100KHz. Thisdesignis utilized to improve LO leakage causing RF self-mixing, DC offsets, and noise performance. The LIFE
IC operates from the MAGIC_LV (tracking regulator), MAGIC_RF_V2_475. and MAGIC_SF (isolated supply for the VCO).

LIFE is comprised of four low noise amplifiers (three of which are used) with two quadrature mixer paths for use in receive GSM 900 (925- 960MHZz), DCS (1805-
1880MHz), and PCS (1930-1990MHz) frequency bands, all SPI programmable. The RX_VCO signal isfed back to the MAGIC_LV prescaler input. Although the fre-
guency will be dependent of the channel selected, the amplitude signal is ~30dBm.

LIFE contains three fully contained VCOs which operate at ~4GHz. These VCOs are internally divided to provide precise quadrature down conversion for the three
frequency bands. Theinput signal RX_VTUNE from the RX backend processor (MAGIC_LV) selects the VCO frequency to operate at. Thetunerangeis.5- 4.5V.
The VCO frequencies for the three technologies are: DCS 3610 - 35759MHz, EGSM 3700 - 3838MHz, and PCS 3859 - 3980MHz.

The AGC is provided by acommon amplifier section, which is shared by al four LNAs. The AGC amplifier gain control is controlled by the voltage on the AGC pin,
utilizing the interna 6-bit D/A to set the AGC viathe SPI lines (SPIDATA, SPI_CLK, and SPI_CE). LIFE hasaninternal RF detector at the input of the AGC amplifier.
The detected DC output level will be compared against a reference, which corresponds to the maximum safe input level to the mixer. Thisreferenceis SPI selectable so
that the threshold can be set to 0dB, 3dB, 6dB, or 9dB below the level, which resultsin the mixer malfunction. If the detected level is above the reference then
AGC_FLAG will go high. The MAGIC_LV will receive thissignal as an interrupt and will reprogram the AGC until the level drops below the safe mixer input level as
signified by AGC_FLAG returning low.

The output signals| / IX and Q/ QX are @ ~100KHz IF value for the Very Low IF. Theinput pin, RX_EN_LIFE controlsthe on / off state of the receiver and the PLL
circuits. For input amplitude at the antenna of -50 to -40dBm the expected nominal output should be an AC rms peak-to-peak voltage of ~4.5 - 14mV.
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> A920: GSM RX Back End (Magic LV)
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Description

The MAGIC_LV (U500) handles the backend processing for the EGSM, DCS and PCS (VLIF: RX_I, RX_|I_X, RX_Q, and RX_Q_X) signal linesfrom LIFE. Simply,
the MAGIC_LV performs an analog to digital conversion of | /Q and sendsit to the data to the board processor (POG) viathe SSI (serial synchronous interface).
The MAGIC_LV also has a programmable and phase-able digital IF to improve image rejection.

In MAGICLYV, each channel is comprised of a Post Mixer Amplifier (PMA), an integrated passive two polefilter, a gain stage (AMPL) followed by an active programma-
ble 2 pole anti-aliasing filter (mainly required to meet the blocking specs). Thisisfollowed by alowpass sigma-delta ADC with a programmable oversampling clock
OV SCLK (derived from the reference oscillator) 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 alevel defined by
DET_LVL. If either of the detected levels exceeds the programmed threshold then the pin DET_FLAG is set high. Thisindicates that the signal level is excessively high
for the sigma delta modulator. DET_FLAG isread by the processor, which will respond by re-programming one of the AGC settings to alower gain until DET_FLAG
returns low.

The outputs of the sigma-delta modulators are digitally processed through a noise cancellation circuit, comb and decimation filters. A second programmable digital LO
based on alook up ROM generates digital quadrature oscillators with programmable gain/phase correction (called balanced complex multiplier) to digitally downconvert
the 1/Q signalsto baseband (digital zero IF) through four quadrature mixers that provide image rejection of adjacent/aternate channels. Gain/ Phase correction at asingle
baseband frequency is performed on the Digital Quadrature Oscillator to compensate the analog gain/phase mismatch of the quadrature | and Q paths. After baseband
downconversion and image reduction, the quadrature | and Q signals are further processed by digital filters that perform channel selectivity and out of band noise rejec-
tion.

A seria bus consisting of SDFS and SDRX will transmit the RXI and RXQ datain 2's complement format. BDR and BFSR are outputs from MAGIC LV. BFSR isa
framing signal which marks the beginning of an I,Q transfer. BDR isthe seria 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 section. 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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% A920: MAGIC LV Control Functions
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< N_BAND 1 MAGIC LV
RF_TOP | N BAND 0 U500
(Control)
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Description vy '

MAGIC_DIG_1_875V v
The MAGIC LV contains 4 tracking regulators and one superfilter, which will generate the supplies for most of the IC aswell as the front end and the main VCO. The
tracking regulators derive their internal power from the REG_REF pins. The reference voltages are filtered and buffered for use on the IC. The buffered voltages should
track the references within +/-1.5%. A raw supply voltage is provided to the tracking regul ators which is higher than REG_REF as specified below for each regulator. A
superfilter is needed for the externa V CO power supply. This superfilter, cascaded with an external regulator and any filtering in front of the IC, will need to provide
80dB of rgjection to a 0.1V step occurring at a 217Hz rate with arisetime of 20us on the raw supply (battery) and a duty cycle of 0.125. The superfilter will use an inter-
nal pass transistor that is capable of driving a 30 mA load with avoltage drop of lessthan 0.4V relativeto SF_SPLY from the SF_OUT pin. An external 1uf capis
required on SF_OUT. Asthe superfilter will track SF_SPLY it will need to sense the power on reset and turn off even though its supply may remain active. All supplies
within the IC must be within 5% of their final values after Smsec from the start of POR_LB. The power on reset circuit contained within the crystal reference oscillator is
used to aid this functionality.

The MAGIC_LV hastwo sets of SPI interfaces; one set isfor handling the control interface for the LIFE IC (AUXSPI lines) and ones for interfacing with POG (SPI
lines). AUX_SPI_DX isthe serial datainput line. AUX_SPI_CLK isthe clock input line, where data shifting occurs at the rising edge of thissignal. LIFE_CE isthe
clock enable line, active high, for the LIFE IC.

MAGIC_LV will integrate a system of D/As and control logic to generate the power amplifier control ramps. In addition, MAGIC_LV will integrate the op-amps and
comparators which receive the detected output of the power amplifier and create the necessary control voltage to drive the power amplifier control port based on the con-
trol ramps. When TX_KEY M goes high, the ramp controller receives an positive input. Thiswill cause the AOC_DRIVE pinto linearly rise which in turn will cause the
PA output power to rise. The rising PA output power will cause DET_AQOC to begin to rise until the DC level on DET_AOC exceeds the DC level on DET_REF by the
intentional offset of the RF detector versusit's reference. At this point the “ Active Detect” comparator will go low and break the input voltage to the integrator with the
ramp controller. Thiswill cause the PA power to stop rising and hold the present power level as determined by the 8 bit offset value fed to the ramp controller. The PA
control loop is now at aminimal power needed to keep the control system in a closed loop for a controlled ramp up of the power.

The MAGIC usestwo SPI driven GPO lines which are used to control the operating bands of the GSM RF circuits. They are N_BAND_0and N_BAND _1.

When the MAGIC LV is set to battery save mode it will shutdown the receiver analog sectioins (viaRX_EN_LIFE), the AOC, the main synthesizer and the superfilter.
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3 A920: MAGIC LV (Synthesizers/Transmitter)
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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 alook up ROM.
The resulting signal will then be clocked out at a 16x over-sampling rate. This data pattern input to three-accumumalator fractional N synthesizer with a 24-bit resolu-
tion. The VCO control lines must have compliance over an output voltage range of 0.3V DC to Vcc-0.3V. The charge pumps will have their own supply pin. The voltage
on this pin is expected to be 2.775V typically to obtain sufficient compliance. Thiswill drive external loop filters, which will in turn drive external VCOs. A dua port
modulation mode is obtained with a9 bit D/A which follows the modulation look up table output 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. Thiswill allow the use of alower
bandwidth main PLL to improve the spectral purity of the transmit signal.For EGSM the synthesizer output is 880 - 915MHz, DCSis 1710 - 1785MHz with GM SK mod-
ulation and is directly amplified to the transmitter output.

The prescaler for the main LO is able to accept input frequencies as high as 2.0GHz. The level of this signal shall be between -20dbm and -10dbm. There are two
prescaler inputs to this point each has a 100W resistor in series between the pin and the actual prescaler input.

The reference oscillator is afree running 26MHz crystal. AFC is provided through the SPI bus as a programming offset to the fractional N division system. Since the
26MHz crystal is not locked to the AFC, a second fractional divider system is necessary to derive an accurate 200KHz system reference. This reference is then multiplied
inaPLL to 13MHz for use as an accurate clock to the logic sections of the transceiver.
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£A920: GSM TX VCO
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Description

The VCO frequencies are 897 - 1880MHz, handling the three technology bands. The technology bands are controlled by MAGIC_LV viathe datalines: N_BAND_0 and
N_BAND_1. CP_TX and GPO3 provides a dual port modulation mode for the TXVCO. N_BAND_0and N_BAND_1 will select which VCO band will be activated.
GSM_EXC_EN and N_GSM_EXC_EN will enable the buffer stage of U570. TX_EN is activated prior to enabling the buffer and PA. TX_VCO_PRSC isfed back to the
MAGICLYV for proper PLL operation. The output frequency for GSM isTX_VCO_LB and PCS/DCSisTX_VCO_HB. The charge pump output (CPTX) from
MAGIC_LV istheinput (VT) for the VCO.

N

GSM_EXC_EN R
RF_TOP >
Section |_N_GSM EXC EN .
NB TX EN | 2 © > U700
"o |a700 TXVCO
POG ~7 Decoder
N BAND 0
N_BAND 1 t GSM VCO
GMSK 9 bit N\ CP_TX Loop Tank
—1Dual Port .
Lookup H
e DIA_/ Filter Ckt
Mux - Delay GPO3 [
FN
Pre-dist || TX VCO PRSC DCS/PCS VCO
e SF_OUT R
MAGIC LV

[X_VCO_LB
———>

TX_VCO_HB
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£ A920: GSM PA
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Description

U800 is atri-band PA module that operatesin EGSM, DCS and PCS bands. The nominal expected maximum gain is ~30dB. .
The AOC_DRIVE input from MAGIC_LV controls the PA output. The voltage applied at the pin is proportionally related to the output power of the PA, as the voltage
increases the gain or power level increases. N_BAND_0 isused to select the operating band. LV_EXC_EN will enable PA operation.

The power detector receives the amplified GSM signal at #1 (EGSM_IN), PCS and DCS at pin #12 (DCS_PCS IN) from the U800. U810 isadual combination direc-
tional coupler and temperature compensated power detector output. The power detector couples the Tx power input and feedbacks an output DET_AOC to MAGIC LV.
A comparator within the MAGIC LV will sample DET_AOC and based on the power amplifier ramps will provide any necessary control voltage adjustments to

AOC _DRIVE The DET_REF isareference voltageto MAGIC_LV. Expected nominal lossis <. 3dB.
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% A920: WCDMA RX Downconverter (MAX2388)
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Description

Thefirst IC in the WCDMA Rx line up is U310 (MAX2388), which isan LNA and down converter mixer combination. The RX frequency will be mixed down to an IF
frequency of 190MHz. The MAX2388 al so has a shutdown mode to power down the IC, viaMAX2388 SHDN*, during the front-end receiver' sidling period to con-
serve battery life. U310 operates from the PCAP supply voltage RC_VCCA (derived from VRF_RX_2 775V). The nominal gain expect is ~15dB.

U310 operates in high gain mode selectable from RX_RF_ATTEN by the HARMONY _LITE . The nominal gain expected while in thismode is 15dB. During high
input signal levelsthe LNA will be off.

The receive mixer is awideband, single-balanced design. The input RF_LO (pin #5) receives the VCO frequency (2330 - 2360MHz) through FL310 from U140 (VCO).
The RF input (LNA_IN, pin #10) receives the RX frequency (2110 - 2170MHz) from FLOO2.

The MIX_IN (pin #3) input is connected to LNAOUT (pin #1) through FL300. The function of FL300 is to provide image rejection and out-of-band interferers filtering.
The frequency conversion process performed by the mixer / oscillator combination sometimes will allow a frequency other than desired frequency to be fed into the IF
and subsequently amplified.

The IF mixer output (190MHZz) appears on the differential IFPOS (pin #8) and IFNEG (pin #7). These open-collector outputs require an external inductor (L320 & L321)
to VCC for DC hiasing.

The 190MHz IF frequency passes through FL320. The IF SAW filter has anominal center frequency of 190MHz and a bandwidth of 3.84MHz. Between the input
match (C323, C324 & L322), output match (L327, L328, C328, C329, & C325) and the filter (FL320)- the expected nominal lossesis ~10dB.
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% A920: WCDMA RX Demodulator (MAX2309)
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Description

The MAX2309 is an IF quadrature demodulator with the signal paths consisting of a variable-gain amplifier (VGA) and an I/Q demodulator. The IF LO synthesizer's
reference and RF dividers are fully programmabl e through the 3-wire seria bus (ASPI_CLK, aSPI_DATA, MAX2309_CS). The 190MHz IF is demodulated to
BaseBand differential in phase (I+/ 1-) and quadrature (Q+ / Q-) signasto be passed through to the receiver’s backend IC, HARMONY LITE. The IC operatesfrom a
pair of supply voltages RX_VCCD & RX_VCCA derived from VRF_RX_2 775V.

The MAX2309 VCO output frequency is controlled by an internal phase lock loop (PLL) synthesizer. The external loop filter consists of the components connected to
pins#1 and #2 (& pin #26). The VCO output frequency (Tank+ / Tank-) at pins#1and pin #2 are divided down internally, to a desired comparison frequency. The refer-
ence signal at pin #7 (REF_15.36MHz) is also divided down to the same comparison frequency. The two divided signals are compared with athree state digital phase
detector. Theinternal phase detector drives the charge pump as well as the lock-detect logic. The charge pump output at pin #26(CP_OUT) is processed by the external
loop filter and drives the tunable resonant network, altering the VCO frequency (380MHz) and closing the loop.

The AGC ensures that the I/Q inputsto HARMONY LITE are at constant signal level. The IF_AGC lineis controlled by HARMONY _LITE with a DC control range of
12V to2.1V.

The MAX2309 has a shutdown mode to power down the IC, viaMAX2309_SHDN*, during the front-end receiver'sidling period to conserve battery life. RX_STBY* is
used to shut down VGA and demodulator while maintaining the VCO, PLL, and seria interface active.
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& A920: Harmony Lite (Control Section)
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Description w2309 G5

There are several functions that the sequence manager is controlling.
1 Sequence manager outputs to external devices

2. On/Off control of clocks, battery save signals etc...

3. Clock frequency selection for correction paths

4. DCOC register selection coarse, medium and fine modes

WCDMA
X

WB_RX_ON

WB_RX_SLOT

WB_RX_ACQ

44404 440414

A0

WB_TX_PRE_KEY

WB_TX_SLOT

\ 4

AOC_PWR_UP_DOWN

AN EYX)

\

€ ON!

[OW?
g
QAOWg
&

The HARMONY LITE has two sets of SPI interfaces; one set is for handling the control interface for the transceiver (AUXSPI lines) and ones for interfacing with POG
(SPI lines). Further, all SPI interface is generated from POG and written to HARMONY _LITE or parsed through to the MAXIM (U200 & U310) parts.

Layer one timing signals control the functionality of the RF section of the transceiver relative to the air interface. There are three signals defined on each transmit and
receive section of the transceiver. TX_PRE_KEY and RX_ON are asserted before the need to receive or transmit in order to launch the necessary sequence of eventsto
warm up the required functional blocks. TX_RAMP and RX_AQUIRE are asserted when actual transmission and reception are to begin. RX_SLOT and TX_SLOT are
used during continuous transmission and reception to trigger events that must be aligned with slot boundaries. It'simportant to reiterate, the TX _RAMP directly corre-
sponds to the PA turning on and RX_AQUIRE corresponds to data being sent to the WCSP.
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% A920: Harmony Lite (Synthesizer Section)
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The clock source for the Harmony Lite (HLite) isa 15.36Mhz oscillator (TCXO). Y 130 is used to generated the 15.36MHz clock source. AFC for Y 130 is controlled by
the Harmony Lite sequence manager viathe AFCDAC line. The 15.36MHz clock sourceis enabled by an internal SPI bit and external control signal coming from
15.36M_CLK_EN*). The 15.36MHz clock source provides clocksto al A/Ds, DACs, external references and internal digital circuits of the Harmony Lite. In addition,
clock references are generated for the POG, RX and TX RF circuits.

The WCDMA VCO(U140) has afrequency range of 2.3G thru 2.36GHz, supplying both the receiver and transmitter with an LO. The control range is controlled by
HARMONY _LITE with a control range between 0.5 - 2.5V, with an output power @ ~-3 - 3dBm. The WCDMA V CO output frequency is controlled by an internal
phase lock loop (PLL) synthesizer. The phase locked loops use afractional loop divider to permit fast lock times and low phase noise on their output signals. The VCO
output frequency isfed into a prescalar and devided down into a desired comparison frequency. The 15.36MHz reference frequency is also divided down into a compari-
son frequency. The two divided frequencies are then compared with a phase detector. The phase detector will then drive the charge pump. The charge pump output is pro-
cessed by the external loop filter and drives the tunable resonant network, altering the VVCO frequency and closing the loop.

The superfilter block is used to provide afiltered supply voltage to the WCDMA VCO.
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% A920: Harmony Lite (TX Section)
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Description

The BBIF(BBIF_TX) isthe transmit data path for transferring digitally sampled | / Q datafrom 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 feedback control loop. A mixed mode control loop located at the output of the transmit FIR filter is employed to correct DC offsets and 1/Q gain
imbalances, i.e. DCOC and 1/Q Phase and Gain equalizer. The outputs of the I/Q gain equalization unit isfed into 10-bit | and Q DAC's. The programmable gain anti-
aliasing filters, or TX smoothing filters, accepts differential 1/Q signals of DC to 1.92MHz frequency components from the D/A Convertersto attenuate the unwanted
clock signals of 15.36MHz and to smooth the signals for the TX modulator(MAX2363). The output of the TX smoothing filters are then fed into a multiplexed 6-bit A/D
with sample/hold scheme. This gives the information of the amplitude and the DC common mode voltage from the | / Q Tx filter outputs by a single Analog-to-Digital
Converter (ADC) asthe part of digital correction loop.

The differential TX | and TX Q signal arefinally fed into the TX modulator(MAX2363).
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& A920: TX Modulator (MAX2363)

Arepudold HUBPIUOD BIOIOION

TX LO FL150
2361 LOCH,;
TX_STBY*
2361_SHDN
IF SAW
FL201 2361_CS
T~ ASPI_CLK_| gpj
’7%—‘ ASPI|_DATA
|;:80 MHZ-I V V V * X |+
TX SAW r =
FL401 T I-
_% wH(= @ 2
1920-1980MHz TX Q+ .
™ Q Harmony Lite
. U101
U200
E+] 760 MHz
REF_FREQ
Description vGed

Thein phase (I) and quadrature phase (Q) inputs are received at pins #23 (Q+), #24(Q-), #25(1+), & #26(1-) of U200. The expected DC biaslevelsare 1.30V - 1.40V
with aminimum 300mV pp signal upon the DC level.

The MAX2363 receives the differential 1/Q BaseBand input and convertsit up to the IF frequency of 380MHz through a quadrature modulator and IF variable gain
amplifier (VGA). The IFINH+ (pin #10) and IFINH- (pin #11) input are connected through off-chip FL201 from IFOUT+ (pin #17) and IFOUT- (pin #16), respectively.
The function of FL201 isto provide image rejection and out-of-band interferers filtering. The frequency conversion process performed by the mixer / oscillator combina-
tion sometimes will allow afrequency other than desired frequency to be fed into the IF and subsequently amplified. The SAW filter (FL201) has anominal center fre-
guency of 380MHz and an insertion loss of ~ 3.5dB with atotal bandwidth of SMHz.

The IF and RF VGA (VGC1) are common and allow for varying the IF / RF output level . HARMONY _LITE controls the VGC signal with arange of ~1.3 - 2.6V and
provides gain a control range of ~75dB.

The MAX2363 VCO output frequency is controlled by an internal phase lock loop (PLL) synthesizer. The external loop filter consists of the components connected to
pins #33 and #32 (& pin #38). The VCO output frequency (TankH+ / TankH-) at pin #33and pin #32 are divided down internally, to a desired comparison frequency.
The reference signal at pin #36 (REF_FREQ) is also divided down to the same comparison frequency. The two divided signals are then compared with a three state digi-
tal phase detector. The internal phase detector drives the charge pump as well as the lock-detect logic(2361_LOCK). The charge pump output (IFCP, pin # 38) is pro-
cessed by the external loop filter and drives the tunable resonant network, altering the VCO freguency (760MHz) and closing the loop.

The differential IF output at pins#17 & #16 (IFOUTH+ / IFOUTH-) support high IF operation of frequency of 380MHz. The signa is routed to an off-chip IF SAW filter
(FL201) and up-mixed to RF through an image reject mixer and RF VGA. The signal is further amplified with an on-chip PA driver. The RF signal is then routed to an
interstage RF SAW filter (FL401).

The IF synthesizer (760 MHz VCO) and local oscillator (RF_LO) buffer are both programmable through the 3-wire bus. The sequence manager from HARMONY _LITE
programs standby mode(TX_STBY*) and shutdown mode(2361_SHDN). This IC operates from a pair of supply voltages VCC_DIG (isolated supply for IF_CP and 760
VCO) & VCC_ANA derived from VRF_TX_2 775V.
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Description

The U410 provides necessary attenuation of the TX carrier before reaching the PA so that it doesn't exceed the maximum allowable input of 1dBm of the PA and to con-
trol the overall power output of the transceiver. U410 has a 16-18 dB of attenuation depending on the control voltage VGC2 applied at HYBOUT1 and HY BOUT2,
which is controlled by Harmony Lite.

U420 is athree-stage power amplifier handling the band of WCDMA Tx freguencies between 1920 - 1980MHz. The nominal expected maximum gain is ~30dB.
HARMONY _LITE controls the RF biasing of the amplifier at pins#4 (PA_BIASL) and #5 (PA_BIAS2) with a control range of 0 - 2.5v. HARMONY _LITE also con-
trols pin #12 (VLD) for PA load switching. Although not implemented, the theory of PA load switching in WCDMA isvitally important to conserve battery life and to
avoid unnecessary radio interference with base stations. When VLD isat alow state (Ov), the transmitter isin high power mode, consuming higher current but with over-
all better PA performance. When VLD is at a high state, the transmitter isin low power mode, consuming less current with overall poor PA performance. In theory, as
the Tx power level increases or decreases beyond a certain power threshold, VLD isenabled or disabled. As Tx power decreases (as requested from a base station) down
to ~14.5dBm, VLD will switch high. If Tx power is requested to increase beyond ~19dBm, VLD is switched low.

The power detector receives the amplified WCDMA RF signal at RF_IN (pin #6) from the PA. U450 is a combination directional coupler and temperature compensated
power detector with adifferential output. The power detector couplesthe TX power input and feedbacks an output RF_DETECT to HARMONY LITE. The
TEMP_COMP aso obtains the coupled power but removes the RF signal content, leaving aDC level. The DC level isfeedback to HARMONY LITE. Expected nominal
lossis<. 3dB.

Theisolator (FL460) provides isolation between Front-End Module (FEM) and transmitter path. Nominal insertion lossis ~ 0. 55dB.
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Q3963 EXT B+
CE RAW_EXT_B+ PCAP
Cconn ™ QO ; 001 U3000
OV_SENSE Q3967 ISENSE
O Charger
oap > OV_GATE LTS = 03960 Q CHRGC _
| . MIDRATE._1 - _/5 ?\
U3000 o Q3966
MAIN_FET R5480 CR3960
- — CR3961 #—9— BattSense
| CE BATT_FDBK
BATT+—9> g O Conn <%0
Q3964 AD6 SPI
MUX [
B+ Batt | BATT_THERM
Conn BATT_IO
™  POG
Description

The majority of the charging circuit isintegrated in PCAP. Thisincludes a digital to analog converter, analog to digital converter, battery feedback switch, thermistor
switch/pullup, and current control sense. External FETs (Q3966 and Q3954) are provided to enable/disable EXT_B+ and BATTERY supply paths to radio circuitry
(B+). An external sense resistor (R3961) and a charging FET (Q3960) are provided to control charging current between EXT_B+ and BATTERY .

Due to pin count constraints on the CE bus, the Charger Identification input signal and Battery Feedback output signal share the same accessory connector pin. Software
will first detect the Charger ID Voltage (ADG6) before enabling the Battery Feedback Voltage via the Battery Feedback Switch in PCAP. The Battery Feedback switch
must not be enabled at any time for an accessory that is not avalid Fast Charger.

Battery Feedback V oltage provides a reference voltage to the external power supply during charging. The battery feedback switch is needed to remove the battery feed-
back voltage from the feedback loop of the AC/DC Adapter or VPA when charging is complete or after afault has occurred. This switch will be enabled before the char-
ger DAC is programmed when charging is to begin. Battery feedback will turn on before the charger is enabled. The charger will be turned off before battery feedback is
disabled.

A thermistor in the battery package is used to determine cell temperature of the battery pack before charging begins. The battery EPROM (BATT_1O) will contain

limit parameters that determine the minimum and maximum temperatures at which charging can occur.

PCAP has an integrated over-voltage detection circuit that provides protection against damage caused by external charger voltages exceeding 7.0V dc. If an over-voltage
condition occurs, the EXT_B+ FET (Q3963) will be disabled. Thiswill prevent high voltage (>7Vdc) from being applied to radio circuitry (B+).

Mid-rate charging is supported if avalid mid-rate charger and valid battery are detected. A mid-rate charger will source up to 400mA of current to the radio circuitry and
charging circuitry during idle mode. The mid-rate charger will supply 5.9Vdc (up to 400mA) to the phone, regardless of the BATT_FDBK voltage. If the phoneis

in transmit mode, mid-rate current will be supplied to the battery and radio circuitry viathe charging path only (EXT_B+ FET (Q3966) will be disabled viathe
MIDRATE 1 line). Dead battery TX operation or ‘No Battery’ operation is not supported with a mid-rate charger.

Arepudold HUBPIUOD BIOIOION
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PCAP HELEN | CAM_SHUTDOWN PCAP ‘
u391or# VCAM_3V - Q3403
V2 L VA 2 775V B+— ve-br
V5 1 \VGPS RF 2 775V Ve #\/HVIO 2 775V

V9 > VRF_REF 2 475V PCAP B¥

VUSB_3 3V
VBOOST _5_5V E: VUSB - VUSE S |
VBOOST_LX V10 —»\/RF_HV 5V Vaux1_Drv K Q3502

VBUCK_ 2 25V
VBUCK_LX V3—®VLVIO 1 95V Vaux1

v4|—-VRF _REF 1 875V ET*
v7 —-VRF_DIG_1_875V

VRF_TX_2_775V
®\/RF_REF 2 775V

V_VIB >V VIB

Vvsim2 > VSIMC B 1o
vaux3 > VMMC ve —VBLUETH_1_875V Vaux2_ Drv Q
Vaux4 [ VAUX4_3V v VMEM_1_875V Vaux2 »-VRE RX 2 775V
VHOLD_EXT_EN 03980 57
U3220
VBUCK2_1_6V L
LX2 1 55

I # VOMAP_1 6V !o’ Switcher —— > \/MAIN_1_55V

Kl; Supply
Description (13220

Voltage regulation is provided by the PCAP IC (U3000). Multiple regulators are used to provide better isolation between sensitive load circuitry and noisy circuitry.
The regulators and their load circuitry are described below:

-VBOOST_LX(VBOOST_5 5V) - VUSB abd V10 input voltage regulator

-VBUCK_LX(VBUCK_2 25V)-V1,V3,V4,V7, and V8 input voltage regul ator

-LX2(VBUCK2_1_6V) - Helen core

-V_VIB - Vibrator

-Vsim2(VSIMC) - SIM card interface

-Vaux1(VRF_TX_2 775V) - RF TX circuits

-Vaux2(VRF_RX_2 _775V) - RF RX circuits

-Vaux3(VMMC_2_8V) - SD/MMC interface

-Vaux4(VAUX4_3V) - Image processor, USB xcvrs (Application processor and Bluetooth USB)

-VUSB - PCAP USB xcvr

-VL(VMEM_1 875V) - Application Processor Flash I/O, Application Procesor DRAM 1/O, Baseband Processor Flash Core
-V2(VA_2 _775V) - Audio

-V3(VLVIO_1 95V) - Magic LV I/O, WCSP

-VA4(VRF_REF_1 875V) - RF reference

-V5(VGPS_RF_2 775V) - GPSRF

-V6(VHVIO_2 775V) - HV 1/O, Display(20), Imager(12), GPS Baseband(8), GPS Flash, Application Processor SDRAM core(200)
-V7(VRF_DIG_1 875V) - RF digita

-V8(VBLUETH_1 875V) - Bluetooth

-VO(VRF_REF_2_475V) - RF Reference

-V10(VRF_HV_5V) - RFHV

VHOLD_OUT

1 U3980;
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|
R4395 ALEFT_IN
HS_SPKR_L - Audio Filter ALEFT_OUT <| | fGAl—L /o MMSAP_FS
Circuit -bi MMSAP_CLK
HSte(;eot 4300 E ARIGHT_IN o R { Stereo SSI2 | \ MMSAP_TX
cadse HS_SPKR_R S Audio Filter | ARIGHT_OUT | DAC boG
Circuit
7700} 13-bit ASAP_TX\
77551 EARSPKR- SPKR-| - iSovtd I ASAP_RX
Handset Audio Filter SPKR+ <A1 > DAC ASAP_CLK
Speaker Ha7700} EARSPKR+ Circuit S ASAP_FS
SPKRUIN| =
[
l SPKROUT1 = PCAP
54505]_LOUDSPEAKER- — ALRT- [
Loudspeaker LOUDSPEAKER+ uC!O her ALRT+ <A2
J4200 ircuit N
ALRT_IN |
l SPKROUT2
EXTOUT
AUDIO_OUT Ad
Description 1 oN2 ~
—
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Receive audio data is transferred from the POG to the PCAP through the ASAP interface for mono audio and the VSAP interface for stereo audio data. The datais then converted
into an analog form through a 16-bit Stereo DAC or 13-bit phone DAC. The output of PCAP sinternal DAC drives the internal PGA. The output of the PGA can be routed to one
of the four supported outputs viathe internal multiplexer. All outputs use the same D/A converter so only one output can be active at one time. The user can adjust the gain of the
audio outputs with the volume control buttons.

The Handset Speaker is driven by PCAP sinternal SPKR differential amplifier. Following the speaker path from the PCAP pins SPKR- and SPKR+, they are routed through
R4004 and R4005 respectively, and then connected to the transducer. Off the SPKR- path, SPKR_IN is routed through C4002 for the inverting input of the speaker amp A1.
SPKR_OUT1 from PCAP is routed through C4000 and C4002 to SPKR- which isthe DAC output of the CODEC. SPKR_IN and SPKR_OUT1 will output their respective bias
voltages on these pins during standby times. Thisis to maintain the voltage across an external coupling capacitor to avoid audio “pops’ when the amplifier is enabled.

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 (thisis an interrupt of PCAP which gets sent to MCU over the SPI bus). This pin will be pulled to alogic low whenever the ste-
reo headset plug isinserted 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 microphone will be interrupted. The phone will detect this action and make an appropriate response to this
action, which could be to answer acall, end acall, or dia the last number from scratchpad.

The Headset Speaker is driven by PCAP sinternal Left and Right amplifier. Following the speaker path from the PCAP pins ARight_Out and ALeft_Out, they are routed through
C4356, R4352 and C4306, R4302 respectively, and then connected to the headset jack. Off the ARight _Out path, AR_IN istapped off through C4354 for the inverting input of
the audio amp ARIGHT. Off the ALeft_Out path, AL_IN istapped off through C4304 for the inverting input of the audio amp ALEFT.

The External Speaker is connected to pin 15 of J5000 (AUDIO_OUT), 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 con-
nects to PCAP's ON2 pin via R5053 to provide this capability. When aDC level of <0.4V is applied by an accessory for a minimum of 700 milliseconds on the Audio_Out line,
the phone will toggle it's ON/ OFF state.

The Loadspesker is driven by PCAP' s ALRT amplifier (A2). The alert path from the PCAP pins ALRT- and ALRT+ are routed directly to the alert transducer. Off the ALRT-
path, ALRT _IN isrouted through R4201 for the inverting input of the alert amp A2. SPKROUT2 from PCAP is routed through C4200 and R4200 to ALRT- whichisthe DAC
output of the CODEC.
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J4300 —ag HS_SPKR_L = - J4300
page XX
HS_SPKR_R
J4300 —g—= = st LOUDSPEAKER-
page
LOUDSPEAKER:+ J 42 0 0
AUDIO_OUT
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page XX
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~ LOGIC_SENSE
l EXT_MIC *

HS_MAKE_DETECT
MIC_ouT MIC GAIN

ADC
@ —p || sslI

PCAP

AUDIO_IN=§~

J4300

— Audio Filter NC
Circuit VAG A3

HS_MIC—p—

ASAP_RX POG

ASAP_FS
ASAP_CL|

XN anv

-
MIC_BIAS2 ¥

mic AUX_OUT

Audio Filter [ AUX_MIC-
Circuit L
Ja100 T ne AS —

MIC_BIAS1

Description

The Internal Microphoneis a single ended part. Following the Internal microphone path, the microphone is biased by R4103 to provide aMIC_BIAS of 2.0V from pin
MIC_BIASL of PCAP. C4198is connected to MIC_BIAS1 and MB_CAPL 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 to AUX_OUT pin on PCAP, bypassing the input to the A5 amplifier.

The headset microphone path (HS_MIC) is biased through R4396 and R4392, 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 aheadset by 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.

The External Microphone input (AUDIO_IN) is connected to the accessory connector for the mobile phone. The path is routed through L4400, C4401 and R4401 to the
EXT_MIC pin on PCAP. This signal feeds directly to the input multiplexer without an intervening gain stage. In addition to audio signals, AUDIO_IN supports detection of
accessory devices. The accessory attached to the CE bus shall have an output impedance that will load LOGIC_SENSE to a predetermined level. The POG will read the input
level of LOGIC_SENSE and configure the audio accordingly.

The proper Microphone path is selected by the AUD MUX controller and path gain is programmable at the PGA. The A/D converter willl convert incoming analog signalsinto
13-bit, 2's compliment, linear PCM words. The digital audio signals are then transferred to the POG DSP through a four wire serial interface (ASAP).
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POG SPI
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3 USB Handling l/
o - — _H_I -—— RS232
elen B
g ue Coin Cell '\
o Interface XTAL
uUsB
g CEBus On-the-Go
'g. Stereo Detect Headset
2 . —/
g Description

The Platform Control Audio Power IC (PCAP), U3000, isamixed signal IC that contains the following features:
Audio input/output amplification and filtering
Audio path selection
Voltage regulation
Battery charging control
Real time clock
Ringer/vibrator control
RS-232/USB drivers
Back-light control
Status LED control
Multiplexed DAC inputs for temperature and voltage monitoring
Dua SPI control interface to allow access from two independent baseband processors
Stereo DAC
Overvoltage protection
Touch Screen

The PCAP IC is controlled and configured by the Baseband Processor |C through a four-wire SPI interface. The Baseband Processor has read/write access to the PCAP
IC. Audio datais transmitted/received via the Baseband Processor through a four-wire SS| interface.
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2 Description
5 !
g PCAP Codec
El
g’ The POG(baseband processor) integrates a 32-bit RISC Communications Engine (MCU), a 32-bit DSP Core and an Interprocessor Communications Module (IPCM)

along with associated peripherals and co-processors. The following provides a brief description of the cores and associated peripherals being used in this design.

‘EL1T1(Enhance Layer Timer) — WCDMA Event timer

-CKIH - WCDMA 15.36MHz clock

-GPS Interface

USIM interface

-ASAP interface for PCAP and Bluetooth audio interface

-Serial BBIF(Baseband Interface) — GSM Data Transportation
‘MQSPI2(Qued Seria Peripheral Interface) — GSM Control Signals
-EL1T2(Enhance Layer Timer) — GSM Event timer

‘CKIH - GSM 13MHz clock

‘MCU — Micro Controller

-DSP for GSM Signal processing

‘EIM (external interface module) interfacesto FLASH and DRAM

‘USB/Serial Communications

‘GPIO - For A/Ds

‘/PCM which provides a multichannel DMA between the Mcore, DSP and peripherals.
WCSP Interface

‘GQSPI - PCAP Interface

‘EBIF(External Bus Interface) DMA — WCDMA Data Transportation

‘MQSPI1(Qued Serial Peripheral Interface) — WCDMA Control Signals

In addition to POG’ s internal memory system, the architecture provides 128Mbits (16M byte) of external flash memory viatwo Intel Danali 64M bit parts. The memory
busis 23 address bits and 32 data bits. The flash memory runsat 42-45MHz.
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2 Description
=]
a The BCM 2033 has an integrated radio transceiver that has been optimized for usein 2.4 GHz Bluetooth wireless systems. It has been designed to provide low-power,
3 low-cost, robust communications for applications operating in the globally available 2.4 GHz unlicensed ISM band. It is fully compliant with the Bluetooth RF Specifica-

tion v1.1 and meets or exceeds the requirements to provide the highest communication link quality of service.

The receiver has a high degree of linearity, an extended dynamic range, and high order on-chip channel filtering to ensure reliable operation in the noisy 2.4 GHz ISM
band. The BCM 2033 also features a fully integrated transmitter. Baseband datais GFSK modulated and upconverted to the 2.4 GHz ISM band via an internal mixer. The
output Power Amplifier (PA) provides a nomina power output of 0 dBm and has a power control to provide 24 dB of gain control in 8 dB step sizes. Local Oscillator
(LO) generation provides fast frequency hopping (1600 hops/second) across the 79 maximum available channels.

The uPU runs software from the Link Control (LC) layer, up to the Host Controller Interface (HCI). The microprocessor is an enhanced performance 8051 micro-
controller.

The BBC manages the buffering, segmentation, and routing of data for all connections. It also buffers data that passes through it, handles data flow control, schedules
SCO/ACL TX/RX transactions, monitors Bluetooth slot usage, optimally segments and packages data into baseband packets, manages connection status indicators, and
composes and decodes HCI packets.

The Peripheral Transport Unit (PTU) handles the Device Interface. The PTU supports three types of devices: USB, UART, and PCM.

The PMU provides power management features that can be invoked by either software through power management registers, or “packet handling” in the baseband core.
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The 1575.42 MHz satellite signal can be received through the GPS antenna PIFA_Planar Inverted F Antenna) or exernal GPS antenna. GPS signal received through the
PIFA will pass through FL6055 and LNA U6051. The signal is then passed to the LNA input of U6050 through FL6050.

Theinput signa at the LNA of U6050 is a Direct Sequence Spread Spectrum (DSSS) signal at 1575.42MHz with a 1.023 Mbps Bi-Phase Shift Keying (BPSK) modul at-
ed spreading code. The DSSS signal is then injected into an image reject mixer. The Mixer and on-chip 1565.97 MHz VCO will produce an IF center frequency of
9.45MHz. An IFfilter is required between the Mixer and AGC Amplifier to provide an anti-aliasing function before A/D conversion. The IF filter block also contains an
I-Q phase shift combiner. This circuit properly phase shifts and sumsthe | and Q outputs from the image reject mixer to asingle channel. The AGC amplifier provides
the additional gain needed to optimally load the signal range of the 2-bit A/D Converter. The 2-bit A/D onverter will then provide signal and magnitude output bits to the
Interface Block. The outputs of the Interface Block provide clocks and the 2-bit sample data to the CGSP2e/LP(U6000). These signal's use single-ended PECL (Positive
Emitter-Coupled Logic) signaling to simplify the complexity of thisinterface. The interface block inputs are the single-wire AGC interface, (AGCDAT) and the Power
Control pin (PWRCTL).

The GPS DSP within U6000 correlates the incoming MAG and SIGN data. Wide paralléel search architecture enables simultaneous search of 1,920 time/frequency bins
which enables a powerful combination of very fast reacquisition along with the capability to find and track very weak signals. The UART residing in U6000 is used to
interface data information between the GSP2¢e/LLP(U6000) and POG. An integrated GPIO unit provides support for avariety of peripherals.

RTC isan ultra-low power implementation of a high precision 32-kHz driven clock derived from the PCAP. It is separately powered by the VDDRTC to allow maximum
battery life by maintaining time for the next power on. REF_FREQ is used as an external clock source for U6000.

GPS_WAKEUP* isan active low signal from POG to wake up SiRFLoc client from the deep sleep mode. GPS_RESET* is an active low hard reset signal for the SIRF
BB IC and Flash. GPS BOOT_SEL is used by POG to set boot configuration upon reset. GPS TIME_SYNC is an active high signal to provide time stamping of the pre-
cisetime aiding that is sent over from POG over the UART.
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Description

The Conexant imager allowsl5 fps(frames per second) image readouts at VGA resolution. The Conexant imager will output raw Bayer RGB 8-hit/pixel datato the
Conexant backend processor (U7600).

The Conexant backend processor will receive the Bayer RGB data from the imager and process the image data into 8-bit YUV uncompressed or compressed datathat is
send through the VODATA bus to the Helen application processor. U7600 can process the YUV datain VGA (640x480), QV GA(320x240), CIF(352x288), and
QCIF(176x144) output resolutions. Control functions for U7600 are done through a 2-wire serial interface(SSCLK and SSDA).

The QCIF qualifier logic devices(U7602 and U7603) are used for viewfinder and video capture functions. VSY NC and HSY NC signals provide vertical and horizontal
synchronization of the image signals. VSY NC indicates a start and end of avalid video frame while HSYNC indicated the start and end of avalid video line.

VODATA sends 8-hit processed image datain YUV 4:2:2 format to the Helen processor. VODATAS is shared by the cameraand IrDA devices. Due to the hardware
restrictions, Cameraand IrDA wouldn‘t work simultaneously. For this reason, IRDA_SHUTDOWN is used to enable VODATAS3 during camera operation.

CAM_ROT_DETECT is used to indicate the rotated position of the imager. A magnet integrated in the Conexant imager will activate the Hall effect switch and cause a
state change for CAM_ROT_DETECT. The Helen will respond with a horizontal inversion of the image.

The image that Helen receives goes through a DSP pre-processing stage where the YUV 4:2:2 is converted to YUV 4:2:0. To display the image on the unit’s display, the
YUV 4:2:0 signal passes through a DSP post-processing stage and convertsit to RGB. The RGB signal is then passed through a video buffer and to the display. For still
image storage cases, the YUV 4:2:0 image passes through JPEG encoding and then transferred to a user sel ectable storage device(Flash, SD, MMC). For video cases, the
YUV 4:2:0 image is passed through MPEG4 or H.263 encoding. The video is then transferred to a user selectable storage device or sent asreal time data transmission.
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Description

The Helen(adjunct processor) isadual core processor architecture which incorporates a high-performane T1925T MPU core and a TI TM S320C55x DSP core. The fol-
lowing provides a brief description of the cores and associated peripherals being used in this design.

s HHH

0]

‘Flash I/F, SDRAM I/F - Interfacesto FLASH and SDRAM 12C - Inter-Integrated Circuit Master and Slave interface

Keypad Interface IPCL - Inter-Processor Communications Link for Helen to POG interface

.LCD I/F - Display Interface ‘ULPD - Ultralow-Power Device

UART3 - IrDA interface -1 wire Communication for Battery EPROM

‘MMC interface USB(client) - Helen USB isused as aclient, signals are routed through PCAP' s USB transceiver
‘GPIO - For A/Ds UARTL1 - RS232 interface to CE bus

-Secondary SPI - PCAP interface ‘McBSPL1 - Multichannel Buffered Serial Port (VSAP) for the PCAP stereo audio interface
-Bluetooth Interface ‘McBSP2 - Multichannel Buffered Serial Port (ASAP) for the PCAP and Bluetooth audio interface

-Camera |F - Backend Pixel Processor interface
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Parts List

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.

Preliminary ©2003 Motorola, Inc.
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Electrical Parts List

A920/925

Electrical Parts List

The following table lists the electrical parts list for the
A920/A925 UMTS/GSM handset.

Table 10. Electrical Parts List

Reference Part Description
Number Number
A1 3987724N02 CONTACT
A6050DNP 3988220M01 CONTACT
C001 2113743N03 CAP, 1pF
C002 0662057C01 RES, 0
C003 2113743N36 CAP, 27pF
C0o04 2113743N36 CAP, 27pF
C005 2113743N42 CAP, 47pF
C006 2113743N50 CAP, 100pF
Ccoo7 2113743N50 CAP, 100pF
C008 2113743N50 CAP, 100pF
C010 2113743N36 CAP, 27pF
Cco1 2113743N03 CAP, 1pF
C030 2113743N16 CAP, 3.9pF
c101 2113928P04 CAP, 1.0uF
C102 2113928P04 CAP, 1.0uF
C103 2113928P04 CAP, 1.0uF
c104 2113947C01 CAP, 1000pF
C106 2113928N01 CAP, 0.1uF
c107 2113947H01 CAP, 0.1uF
C112 2113928P04 CAP, 1.0uF
C113 2113928P04 CAP, 1.0uF
cC114 2113928P04 CAP, 1.0uF
C115 2113743L17 CAP, 1000pF
Cc116 2113928N01 CAP, 0.1uF
c117 2113743M24 CAP, 0.1uF
Cc118 2113928C04 CAP, 4.7uF
C119 2113743M24 CAP, 0.1uF
C120 2113928N01 CAP, 0.1uF
c121 2113928N01 CAP, 0.1uF
C122 2113743M24 CAP, 0.1uF
C123 2113743M24 CAP, 0.1uF
C130 2113928N01 CAP, 0.1uF
C131 2113743L41 CAP, .01uF
C132 2113743L41 CAP, .01uF
C133 2113743L41 CAP, .01uF
C134 2113743L41 CAP, .01uF
C140 2113743E07 CAP, .022uF
C141 2113743L25 CAP, 2200pF
5-2 ©2003 Motorola, Inc. Preliminary
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Service Manual (Level 3)

Table 10. Electrical Parts List - cont’d

Reference Part Description
Number Number

C142 2113743N46 CAP, 68pF
C145 2113743N01 CAP, 0.5pF
C146 2113928C04 CAP, 4.7uF
C148 2113743N22 CAP, 6.8pF
C150 2113743N28 CAP, 12pF
C151 2113743N28 CAP, 12pF
C156 2113743N16 CAP, 3.9pF
C157 2113743N16 CAP, 3.9pF
C200 2113743N38 CAP, 33pF
C201 2113743N50 CAP, 100pF
C205 2113743L17 CAP, 1000pF
C202DNP 2113743N03 CAP, 1pF
C203DNP 2113743N50 CAP, 100pF
C215 2113743E07 CAP, .022uF
C216 2113741F37 CAP, 3300pF
C221 2113743N30 CAP, 15pF
C222 2113743N30 CAP, 15pF
C223 2104801208 CAP, 1.2pF
C241 2113743L17 CAP, 1000pF
C242 2113743L17 CAP, 1000pF
C243 2113743L17 CAP, 1000pF
C244 2113743L05 CAP, 330pF
C245 2113743L05 CAP, 330pF
C250DNP 2113947B01 CAP, 10pF
C252DNP 2113947B01 CAP, 10pF
C260 2113743N28 CAP, 12pF
C261 2113743N16 CAP, 3.9pF
C270 2113743N50 CAP, 100pF
C280 2113743N50 CAP, 100pF
C282 2113743N09 CAP, 2pF
C290 2113743L17 CAP, 1000pF
C291 2113947C01 CAP, 1000pF
C292 2113743L17 CAP, 1000pF
C293 2113743L17 CAP, 1000pF
C294 2113743L17 CAP, 1000pF
C295 2113743L17 CAP, 1000pF
C296 2113743L17 CAP, 1000pF
C297 2113743L41 CAP, .01uF
C298 2113743N50 CAP, 100pF
C299 2113743L41 CAP, .01uF
C302 2113743N02 CAP, 0.75pF
C303 2113743N26 CAP, 10pF
C304 2113743N01 CAP, 0.5pF
C305 2113743N50 CAP, 100pF

Preliminary

©2003 Motorola, Inc.

5-3



Parts List

Electrical Parts List

A920/925

Table 10. Electrical Parts List - cont’d

Reference Part Description
Number Number
C307 2113743N50 CAP, 100pF
C310 2113743N26 CAP, 10pF
C313 2409154M60 IDCTR, 5.6nH
C314 2113743Q07 CAP, 1.5pF
C315 2113743L41 CAP, .01uF
C316 2113743N26 CAP, 10pF
C317 2113743L41 CAP, .01uF
C319 2113743L41 CAP, .01uF
C321 2113743L41 CAP, .01uF
C323 2113743N34 CAP, 22pF
C324 2113743N34 CAP, 22pF
C325 2113743L17 CAP, 1000pF
C326 2113743L17 CAP, 1000pF
C327 2113743N23 CAP, 7.5pF
C330 2113743129 CAP, 3300pF
C331 2113743E07 CAP, .022uF
C332 2113743N28 CAP, 12pF
C333 2113743N28 CAP, 12pF
C334 2113743N18 CAP, 4.7pF
C335 2113743N16 CAP, 3.9pF
C338 2113743N28 CAP, 12pF
C340 2113947C01 CAP, 1000pF
C342 2113743N50 CAP, 100pF
C344 2113743L05 CAP, 330pF
C348 2113743L41 CAP, .01uF
C349 2113743L41 CAP, .01uF
C360 2113743L41 CAP, .01uF
C361 2113743L41 CAP, .01uF
C410 2113743L01 CAP, 220pF
C413 2113743N38 CAP, 33pF
C414 2113743N38 CAP, 33pF
C420 2113743N30 CAP, 15pF
ca21 2113743L41 CAP, .01uF
C422 2113928C04 CAP, 4.7uF
C425 2113743N28 CAP, 12pF
C444 2113743L41 CAP, .01uF
C445 2113743N50 CAP, 100pF
C448 2113743N26 CAP, 10pF
C449 2113743L41 CAP, .01uF
C451 2113743N28 CAP, 12pF
C452 2113947B05 CAP, 33pF
C453 2113743L17 CAP, 1000pF
C460 2113743N26 CAP, 10pF
C502 2113743L37 CAP, 6800pF
5-4 ©2003 Motorola, Inc. Preliminary



Service Manual (Level 3)

Parts List
Electrical Parts List

Table 10. Electrical Parts List - cont’d

Reference Part Description
Number Number

C503 2113740F59 CAP, 220pF
C504 2113743L13 CAP, 680pF
C505 2113741F45 CAP, 6800pF
C506 2113743L41 CAP, .01uF
C507 2113743N50 CAP, 100pF
C509 2113743N50 CAP, 100pF
C510 2113743M24 CAP, 0.1uF
C511 2113928C03 CAP, 1.0uF
C514 2113743L41 CAP, .01uF
C516 2113928C03 CAP, 1.0uF
C517 2113743L17 CAP, 1000pF
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 2113743N32 CAP, 18pF
C527 2113743N32 CAP, 18pF
C528 2113743N38 CAP, 33pF
C535 2113928N01 CAP, 0.1uF
C536 2113743L41 CAP, .01uF
C537 2113928C04 CAP, 4.7uF
C538 2113928A01 CAP, 1.0uF
C539 2113743L41 CAP, .01uF
C540 2113947E01 CAP, .01uF
C542 2113947E01 CAP, .01uF
C543 2113928P04 CAP, 1.0uF
C544 2113928P04 CAP, 1.0uF
C545 2113928P04 CAP, 1.0uF
C546 2113947E01 CAP, .01uF
C554 2113743L01 CAP, 220pF
C555 2113743L01 CAP, 220pF
C556 2113743L05 CAP, 330pF
C560 2113743M24 CAP, 0.1uF
C576 2113743L05 CAP, 330pF
C600 2113743N34 CAP, 22pF
C602 2113928A01 CAP, 1.0uF
C603 2113743N12 CAP, 2.7pF
C604 2113743L05 CAP, 330pF
C605 2113743L05 CAP, 330pF
C606 2113743N54 CAP, 150pF
C607 2113743L05 CAP, 330pF
C608 2113743L05 CAP, 330pF
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C609 2113743N54 CAP, 150pF
C610 2113743N36 CAP, 27pF
C631 2113928A01 CAP, 1.0uF
C632 2113743L41 CAP, .01uF
C650 2113743N38 CAP, 33pF
C651 2113743N38 CAP, 33pF
C660 2113743N28 CAP, 12pF
C661 2113743N28 CAP, 12pF
C670 2113743N28 CAP, 12pF
Cc671 2113743N28 CAP, 12pF
C700 2113928N01 CAP, 0.1uF
C701 2113743L03 CAP, 270pF
C702 2113743L17 CAP, 1000pF
C703 0888600M19 CAP, 3300pF
C704 2113743N12 CAP, 2.7pF
C705 2113743N28 CAP, 12pF
C708 2113743N20 CAP, 5.6pF
C710 2113743N28 CAP, 12pF
Cc711 2113743N50 CAP, 100pF
C712 2113743N28 CAP, 12pF
C800 2113928C04 CAP, 4.7uF
C801 2113743E20 CAP, 0.1uF
C802 2113743E20 CAP, 0.1uF
C803 2113743N26 CAP, 10pF
Cc804 2113743E20 CAP, 0.1uF
C805 2113928N01 CAP, 0.1uF
C806 2113743E20 CAP, 0.1uF
C808 2113743L01 CAP, 220pF
C810 2113743N38 CAP, 33pF
C812 2113743P01 CAP, 180pF
C830 0662057M01 RES, 0
C832 2113743N28 CAP, 12pF
Co02 2113743N36 CAP, 27pF
C903 2113743N28 CAP, 12pF
C908 2113743N38 CAP, 33pF
C909 2113743N38 CAP, 33pF
C910 2113743L41 CAP, .01uF
C1000 2113743M24 CAP, 0.1uF
C1001 2113743M24 CAP, 0.1uF
C1002 2113743M24 CAP, 0.1uF
C1003 2113743M24 CAP, 0.1uF
C1004 2113743M24 CAP, 0.1uF
C1005 2113743M24 CAP, 0.1uF
C1006 2113743M24 CAP, 0.1uF
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C1007 2113743M24 CAP, 0.1uF
C1008 2113743M24 CAP, 0.1uF
C1009 2113743M24 CAP, 0.1uF
C1010 2113743M24 CAP, 0.1uF
C1011 2113743M24 CAP, 0.1uF
C1012 2113743M24 CAP, 0.1uF
C1013 2113743M24 CAP, 0.1uF
C1014 2113743M24 CAP, 0.1uF
C1015 2113743M24 CAP, 0.1uF
C1016 2113743M24 CAP, 0.1uF
C1017 2113743M24 CAP, 0.1uF
C1018 2113743M24 CAP, 0.1uF
C1019 2113743M24 CAP, 0.1uF
C1020 2113743M24 CAP, 0.1uF
C1021 2113743M24 CAP, 0.1uF
C1022 2113743M24 CAP, 0.1uF
C1026 2113743M24 CAP, 0.1uF
c1027 2113743M24 CAP, 0.1uF
C1028 2113743M24 CAP, 0.1uF
C1029 2113743M24 CAP, 0.1uF
C1030 2113743M24 CAP, 0.1uF
C1031 2113743M24 CAP, 0.1uF
C1032 2113743M24 CAP, 0.1uF
C1033 2113743M24 CAP, 0.1uF
C1034 2113743M24 CAP, 0.1uF
C1110 2113743M24 CAP, 0.1uF
C1112 2113743M24 CAP, 0.1uF
C1113 2113743L41 CAP, .01uF
C1114 2113743M24 CAP, 0.1uF
C1115 2113743M24 CAP, 0.1uF
C1140 2113743M24 CAP, 0.1uF
C1150 2113743M24 CAP, 0.1uF
C1300 2113743M24 CAP, 0.1uF
C1301 2113743M24 CAP, 0.1uF
C1302 2113743M24 CAP, 0.1uF
C1303 2113743M24 CAP, 0.1uF
C1304 2113743M24 CAP, 0.1uF
C1305 2113743M24 CAP, 0.1uF
C1306 2113743M24 CAP, 0.1uF
C1307 2113743M24 CAP, 0.1uF
C1308 2113743M24 CAP, 0.1uF
C1309 2113743M24 CAP, 0.1uF
C1400 2113743M24 CAP, 0.1uF
C1401 2113743M24 CAP, 0.1uF
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C1402 2113743M24 CAP, 0.1uF
C1403 2113743M24 CAP, 0.1uF
C2001 2113743N30 CAP, 15pF

C2002 2113743N30 CAP, 15pF

C2003 2113928N01 CAP, 0.1uF
C2004 2113928N01 CAP, 0.1uF
C2005 2113928N01 CAP, 0.1uF
C2006 2113928N01 CAP, 0.1uF
C2008 2113928N01 CAP, 0.1uF
C2009 2113928N01 CAP, 0.1uF
C2010 2113928N01 CAP, 0.1uF
Cc2011 2113928N01 CAP, 0.1uF
C2012 2113928N01 CAP, 0.1uF
C2013 2113928N01 CAP, 0.1uF
C2014 2113928N01 CAP, 0.1uF
C2015 2113928N01 CAP, 0.1uF
C2016 2113928N01 CAP, 0.1uF
C2017 2113928N01 CAP, 0.1uF
C2018 2113928N01 CAP, 0.1uF
C2019 2113928N01 CAP, 0.1uF
C2020 2113743M24 CAP, 0.1uF
C2021 2113928N01 CAP, 0.1uF
C2022 2113928N01 CAP, 0.1uF
C2023 2113743N34 CAP, 22pF

C2024 2113743N34 CAP, 22pF

C2025 2113928N01 CAP, 0.1uF
C2026 2113743M24 CAP, 0.1uF
C2027 2113928C12 CAP, 10uF

C2028 2113928N01 CAP, 0.1uF
C2030 2113928N01 CAP, 0.1uF
C2032 2113928N01 CAP, 0.1uF
C2033 2113928N01 CAP, 0.1uF
C2034 2113928N01 CAP, 0.1uF
C2035 2113928N01 CAP, 0.1uF
C2070 2113743N38 CAP, 33pF

C2090 2113928N01 CAP, 0.1uF
C2094 2113928N01 CAP, 0.1uF
C2097 2113928N01 CAP, 0.1uF
C2098 2113928N01 CAP, 0.1uF
C2099 2113928C12 CAP, 10uF

C2302 2113928N01 CAP, 0.1uF
C2303 2113928N01 CAP, 0.1uF
C2306 2113928N01 CAP, 0.1uF
C2350 2113928N01 CAP, 0.1uF
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C2351 2113928N01 CAP, 0.1uF
C2356 2113928N01 CAP, 0.1uF
C2357 2113928N01 CAP, 0.1uF
C2400 2113928N01 CAP, 0.1uF
C2401 2113947H01 CAP, 0.1uF
C2402 2113928N01 CAP, 0.1uF
C3000 2113928C12 CAP, 10uF
C3001 2113928C12 CAP, 10uF
C3002 2113928N01 CAP, 0.1uF
C301DNP 2113743N02 CAP, 0.75pF
C3050 2113928C12 CAP, 10uF
C3051 2113928C12 CAP, 10uF
C3052 2113928N01 CAP, 0.1uF
C3053 2113928N01 CAP, 0.1uF
C3100 2113928C12 CAP, 10uF
C3101 2113928C12 CAP, 10uF
C3150 2113928C04 CAP, 4.7uF
C3151DNP 2113743N38 CAP, 33pF
C3200 2113928C12 CAP, 10uF
C3201 2113928C12 CAP, 10uF
C3220 2113928C12 CAP, 10uF
C3221 2113743L17 CAP, 1000pF
C3222 2113743N35 CAP, 24pF
C3224 2113928C12 CAP, 10uF
C3225 2113928C12 CAP, 10uF
C3226 2113928C12 CAP, 10uF
C3228 2113743N38 CAP, 33pF
C3229 2113743N38 CAP, 33pF
C3227DNP 2113743N38 CAP, 33pF
C3250 2113928C04 CAP, 4.7uF
C3300 2113928C04 CAP, 4.7uF
C3350 2113928C12 CAP, 10uF
C339DNP 2113743N50 CAP, 100pF
C3400 2113928C12 CAP, 10uF
C3401 2113928C12 CAP, 10uF
C3402 2113743M24 CAP, 0.1uF
C3450 2113928C04 CAP, 4.7uF
C345DNP 2113743L17 CAP, 1000pF
C3500 2113928C12 CAP, 10uF
C3501 2113928C12 CAP, 10uF
C3502 2113743M24 CAP, 0.1uF
C3550 2113928C04 CAP, 4.7uF
C3555 2113743N35 CAP, 24pF
C3560 2113928C12 CAP, 10uF
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C3561 2113928C12 CAP, 10uF
C3562 2113743M24 CAP, 0.1uF
C3600 2113928C12 CAP, 10uF
C3602 2113743N40 CAP, 39pF
C3601DNP 2113743N40 CAP, 39pF
C3650 2113928C04 CAP, 4.7uF
C3651DNP 2113947B05 CAP, 33pF
C3801 2113928C04 CAP, 4.7uF
C3850 2113928C04 CAP, 4.7uF
C3851 2113928C04 CAP, 4.7uF
C3852 2113928N01 CAP, 0.1uF
C3900 2113928C04 CAP, 4.7uF
C3903 2113743N38 CAP, 33pF
C3904 2113743N38 CAP, 33pF
C3906 2113743N50 CAP, 100pF
C3901DNP 2113947B05 CAP, 33pF
C3902DNP 2113743N38 CAP, 33pF
C3910 2113928C12 CAP, 10uF
C3911 2113928C12 CAP, 10uF
C3912 2113928N01 CAP, 0.1uF
C3914DNP 2113743N26 CAP, 10pF
C3950 2113928C04 CAP, 4.7uF
C3951 2113743M24 CAP, 0.1uF
C3961 2113928C12 CAP, 10uF
C3962 2113743M24 CAP, 0.1uF
C3963 2113928N01 CAP, 0.1uF
C3964 2113928N01 CAP, 0.1uF
C3965 2113928N01 CAP, 0.1uF
C3966 2113743N38 CAP, 33pF
C3967 2113743N38 CAP, 33pF
C3960DNP 2113743L35 CAP, 5600pF
C3980 2113928C03 CAP, 1.0uF
C3981 2113743N38 CAP, 33pF
C3983 2113743N37 CAP, 30pF
C3984 2113743N34 CAP, 22pF
C3985 2113928C12 CAP, 10uF
C3987 2113928C12 CAP, 10uF
C3989 2113928P04 CAP, 1.0uF
C3990 2113928C12 CAP, 10uF
C3991 2113928C12 CAP, 10uF
C3993 2113743L41 CAP, .01uF
C3992DNP 2113743L41 CAP, .01uF
C3998DNP 2113743L35 CAP, 5600pF
C4000 2113928P04 CAP, 1.0uF
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C4002 2113743L13 CAP, 680pF
C4003 2113947B05 CAP, 33pF
C4008 2113947B05 CAP, 33pF
C4100 2113928P04 CAP, 1.0uF
C4110 2113743N38 CAP, 33pF
C4112 2113928C04 CAP, 4.7uF
C4113 2113743N26 CAP, 10pF
C4114 2113743N38 CAP, 33pF
C4160 2113743N38 CAP, 33pF
C4198 2113947H01 CAP, 0.1uF
C4200 2113743M24 CAP, 0.1uF
C4202 2113743L13 CAP, 680pF
C4203 2113947B05 CAP, 33pF
C4207 2113947B05 CAP, 33pF
C4210 2113928C04 CAP, 4.7uF
C4213 2113743M24 CAP, 0.1uF
C4301 2113743N38 CAP, 33pF
C4302 2113743N38 CAP, 33pF
C4303 2113743N38 CAP, 33pF
C4304 2113947E01 CAP, .01uF
C4306 2311049A89 CAPP, 22uF
C4355 2113947B05 CAP, 33pF
C4356 2311049A89 CAPP, 22uF
C4380DNP 2113928C04 CAP, 4.7uF
C4390 2113743M24 CAP, 0.1uF
C4392 2113743N38 CAP, 33pF
C4393 2113743N38 CAP, 33pF
C439%4 2113743N38 CAP, 33pF
C4395 2113743M24 CAP, 0.1uF
C4400 2113928A01 CAP, 1.0uF
C4401 2113743M24 CAP, 0.1uF
C4402 2113743N26 CAP, 10pF
C441DNP 2113743L41 CAP, .01uF
C442DNP 2113743N50 CAP, 100pF
C443DNP 2113743N50 CAP, 100pF
C4500 2113743M24 CAP, 0.1uF
C4501 2113743N38 CAP, 33pF
C4502 2113928C04 CAP, 4.7uF
C4503 2113743M24 CAP, 0.1uF
C4504 2113928C04 CAP, 4.7uF
C4550 2113743L25 CAP, 2200pF
C4551 2113743L41 CAP, .01uF
C5000 2113743M24 CAP, 0.1uF
C5002 2113743N38 CAP, 33pF
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C5003 2113743N38 CAP, 33pF
C5010 2113743L41 CAP, .01uF
C5050 2113743M24 CAP, 0.1uF
C5053 2113928A01 CAP, 1.0uF
C508DNP 2113743N28 CAP, 12pF
C5100 2113743L41 CAP, .01uF
C5101 2113743L41 CAP, .01uF
C5102 2113743L41 CAP, .01uF
C5103 2113743L41 CAP, .01uF
C5104 2113743L41 CAP, .01uF
C5105 2113743L41 CAP, .01uF
C5106 2113743L41 CAP, .01uF
C5107 2113743L41 CAP, .01uF
C5200 2113947B05 CAP, 33pF
C5202 2113947B05 CAP, 33pF
C5204 2113947B05 CAP, 33pF
C5206 2113947B05 CAP, 33pF
C5208 2113947B05 CAP, 33pF
C5210 2113947B05 CAP, 33pF
C5212 2113743N38 CAP, 33pF
C5213 2113743N38 CAP, 33pF
C5214 2113947B05 CAP, 33pF
C5218 2113947B05 CAP, 33pF
C5220 2113947B05 CAP, 33pF
C5222 2113947B05 CAP, 33pF
C5224 2113947B05 CAP, 33pF
C5226 2113743N38 CAP, 33pF
C5227 2113743N38 CAP, 33pF
C5228 2113947B05 CAP, 33pF
C5229 2113743125 CAP, 2200pF
C5230 2113743125 CAP, 2200pF
C534DNP 2113743N34 CAP, 22pF
C5400 2113928C12 CAP, 10uF
C5401 2113743N22 CAP, 6.8pF
C5402 2113743M24 CAP, 0.1uF
C5403 2113743N38 CAP, 33pF
C5404 2113743N38 CAP, 33pF
C5405 2113743N38 CAP, 33pF
C5407 2113743L41 CAP, .01uF
C5410 2113928C12 CAP, 10uF
C5411 2113928N01 CAP, 0.1uF
C5412 2113928N01 CAP, 0.1uF
C5413 2113928P04 CAP, 1.0uF
C5501 2113743N38 CAP, 33pF
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C5503 2113743N38 CAP, 33pF
C5504 2113743N38 CAP, 33pF
C5505 2113743N38 CAP, 33pF
C5506 2113928N01 CAP, 0.1uF
C5507 2113743N38 CAP, 33pF
C5508 2113928N01 CAP, 0.1uF
C5509DNP 2113928N01 CAP, 0.1uF
C5600 2113743M24 CAP, 0.1uF
C5604 2113743M24 CAP, 0.1uF
C5607 2113743N09 CAP, 2pF
C5608 2113743123 CAP, 1800pF
C5605DNP 2113743N03 CAP, 1pF
C5611 2113743N52 CAP, 120pF
C5612 2113743L41 CAP, .01uF
C5613 2113743L01 CAP, 220pF
C5614 2113743L07 CAP, 390pF
C5615 2113743L37 CAP, 6800pF
C5616 2113743M24 CAP, 0.1uF
C5617 2113743L41 CAP, .01uF
C5618 2113743N26 CAP, 10pF
C5620 2113743N26 CAP, 10pF
C5621 2113743N26 CAP, 10pF
C5622 2113928N01 CAP, 0.1uF
C5623 2113928N01 CAP, 0.1uF
C5624 2113928N01 CAP, 0.1uF
C5649DNP 2113743N26 CAP, 10pF
C5650 2113743N03 CAP, 1pF
C5651 2113743N01 CAP, 0.5pF
C5670 2113928N01 CAP, 0.1uF
C5671 2113743L17 CAP, 1000pF
C5700 2113743N38 CAP, 33pF
C6000 2113743F18 CAP, 2.2uF
C6001 2113743M24 CAP, 0.1uF
C6002 2113743M24 CAP, 0.1uF
C6003 2113743M24 CAP, 0.1uF
C6004 2113947H01 CAP, 0.1uF
C6005 2113743N38 CAP, 33pF
C6007 2113743M24 CAP, 0.1uF
C6008 2113743N38 CAP, 33pF
C6009 2113743M24 CAP, 0.1uF
C6010 2113743L41 CAP, .01uF
C6011 2113928C12 CAP, 10uF
C6012 2113743L01 CAP, 220pF
C6014 2113928N01 CAP, 0.1uF
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C6019 2113928P04 CAP, 1.0uF
C6050 2113743N32 CAP, 18pF
C6051 2113743L09 CAP, 470pF
C6052 2113743N52 CAP, 120pF
C6053 2113743N09 CAP, 2pF
C6055 2113743N12 CAP, 2.7pF
C6057 2113743L09 CAP, 470pF
C6058 2113743M24 CAP, 0.1uF
C6059 2113743M24 CAP, 0.1uF
C6056DNP 2113743N03 CAP, 1pF
C6060 2113743N42 CAP, 47pF
C6061 2113743L13 CAP, 680pF
C6062 2113743L41 CAP, .01uF
C6063 2113743M24 CAP, 0.1uF
C6064 2113743M24 CAP, 0.1uF
C6065 2113743M24 CAP, 0.1uF
C6066 2113743M24 CAP, 0.1uF
C6067 2113743N05 CAP, 1.2pF
C6069 2113743L17 CAP, 1000pF
C6070 2113743N26 CAP, 10pF
C6080 2113743N32 CAP, 18pF
C6082 2187893N01 CAP, 1.0uF
C6083 2187893N01 CAP, 1.0uF
C6084 2113743N52 CAP, 120pF
C6090DNP 2113743N09 CAP, 2pF
C6091DNP 2113743N03 CAP, 1pF
C6500 2113928P04 CAP, 1.0uF
C6501 2113928C12 CAP, 10uF
C6502 2113743N38 CAP, 33pF
C6503 2113743N38 CAP, 33pF
C6504 2113743N38 CAP, 33pF
C6510DNP 2113743N38 CAP, 33pF
C6511DNP 2113743N38 CAP, 33pF
C706DNP 2113743N03 CAP, 1pF
C7610 2113743N38 CAP, 33pF
C7611 2113743N38 CAP, 33pF
C7612 2113947B05 CAP, 33pF
C7613 2113743N38 CAP, 33pF
C7615 2113946D02 CAP, 1.0uF
C7616 2113946D02 CAP, 1.0uF
C7617 2113946D02 CAP, 1.0uF
C7618 2113928N01 CAP, 0.1uF
C7620 2113743N30 CAP, 15pF
C7621 2113743L09 CAP, 470pF
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C7630 2113928N01 CAP, 0.1uF
C7631 2113928N01 CAP, 0.1uF
C7632 2113928N01 CAP, 0.1uF
C7633 2113928N01 CAP, 0.1uF
C7634 2113928N01 CAP, 0.1uF
C7640 2113743L17 CAP, 1000pF
C7641 2113743L41 CAP, .01uF
C7642 2113743L17 CAP, 1000pF
C7643 2113743M24 CAP, 0.1uF
C7644 2113743M24 CAP, 0.1uF
C7726 2113743N38 CAP, 33pF
C7729 2113743N38 CAP, 33pF
C7721DNP 2113743N38 CAP, 33pF
C7730 2113743N38 CAP, 33pF
C7731 2113743M24 CAP, 0.1uF
C813DNP 2113743N38 CAP, 33pF
C901DNP 2113743M24 CAP, 0.1uF
CR200 4809877C32 SMV1763
CR201 4809877C32 SMV1763
CR330 4809877C32 SMV1763
CR331 4809877C32 SMV1763
CR1300 4809924D18 RB520S-30
CR3000 4809924D18 RB520S-30
CR3050 4809653F02 MBRM120T3
CR3100 4809924D18 RB520S-30
CR3960 4809653F02 MBRM120T3
CR3961 4809653F02 MBRM120T3
CR5005 4809948D42 RB751V40
D5101 4809788E17 EDZ68B
D5110 4809788E17 EDZ68B
D5300 4809118D02 LNJ115W8POMT
E100 SHORT_RES0402 SHORT
E108 SHORT_RES0402 SHORT
E109 SHORT_RES0402 SHORT
E110 SHORT_RES0402 SHORT
E111 SHORT_RES0402 SHORT
E528 SHORT_RES0402 SHORT
E529 SHORT_RES0402 SHORT
ES530 SHORT_RES0402 SHORT
E975 SHORT_RES0402 SHORT
E976 SHORT_RES0402 SHORT
EQ77 SHORT_RES0402 SHORT
E2013 SHORT_RES0402 SHORT
E2320 SHORT_RES0402 SHORT
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E3003 SHORT_RES0402 SHORT
E3050 SHORT_RES0402 SHORT
E3103 SHORT_RES0402 SHORT
E3153 SHORT_RES0402 SHORT
E3203 SHORT_RES0402 SHORT
E3251 SHORT_RES0402 SHORT
E3352 SHORT_RES0402 SHORT
E3402 SHORT_RES0402 SHORT
E3403 SHORT_RES0402 SHORT
E3451 SHORT_RES0402 SHORT
E3503 SHORT_RES0402 SHORT
E3552 SHORT_RES0402 SHORT
E3601 SHORT_RES0402 SHORT
E3900 SHORT_RES0402 SHORT
E3916 SHORT_RES0402 SHORT
E3951 SHORT_RES0402 SHORT
E3965 SHORT_RES0402 SHORT
E6001 SHORT_BARO 61 SHORTING_BAR
E6002 SHORT_BARO 61 SHORTING_BAR
E6003 SHORT_BARO_61 SHORTING_BAR
E6006 SHORT_RES0402 SHORT
E6009 SHORT_RES0402 SHORT
E6062 SHORT_RES0402 SHORT
FLOO1 4889695112 ASM3201B
FLO10 9109674L.20 S0351
FLO20 9109674122 74122
FLO30 9109674L18 S0350
FL150 5885949K03 LDD15A
FL201 9109405J17 SAFCD380
FL300 9109239M28 fl SAF2G14KBO
FL310 9109674L14 LFSG20N25
FL320 9109405J16 FLTR
FL410 9109239M16 fl SAF1G95KB0O
FL460 5888234M01 34M01
FL500 9188695K04 bg 95K04
FL510 4887925N01 FLTR
FL4300 4889526104 bg FLTR
FL5601 9109239M23 LEG5A
FL6050 9109239M26 855969
FL6055 9185223E01 DFM2R1575
J0O01 0788468M03 CONTACT
J3900 0988365M02 c CONN_J
J4100DNP 5085600J01 SPKR
J4200DNP 2888328M01 CONN_P
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J4300 0904136G01 CONN_J
J5000 0987636K05 c CONN_J
J5200 0987817K05 c CONN_J
J5400 3987522K03 CONTACT
J5500 3909426M05 BMO050406
J7600 0987817K04 c CONN_J
J7700 0987817K04 c CONN_J
L003 2462587P55 IDCTR, 82nH
LO05 2409154M14 IDCTR, 12.0nH
LO10 2409154M59 IDCTR, 4.7nH
L150 2409154M79 IDCTR, 1.8nH
L152 2409154M81 IDCTR, 2.7nH
L153 SHORT_RES0402 SHORT
L200 0660076S01 RES, 0
L201 2485793G04 IDCTR, 10nH
L223 2485793G04 IDCTR, 10nH
1240 2409377M16 IDCTR, 82nH
L241 2409377M16 IDCTR, 82nH
L242 2488289M24 IDCTR, 82nH
1L.243 2488289M25 IDCTR, 100nH
1280 2409154M09 IDCTR, 4.7nH
L281 2409154M09 IDCTR, 4.7nH
L297 2409377M16 IDCTR, 82nH
L2098 2409377M16 IDCTR, 82nH
L302DNP 2409154M07 IDCTR, 3.3nH
L313 2409154M56 IDCTR, 2.7nH
L314 2409154M73 IDCTR, 68.0nH
L315 2113743N02 CAP, 0.75pF
L316 2113743N26 CAP, 10pF
L.320 2409646M86 IDCTR, 27nH
321 2409646M86 IDCTR, 27nH
L.324 2485793G15 IDCTR, 82nH
L.325 2485793G15 IDCTR, 82nH
1330 2409377M08 IDCTR, 22nH
L610 2409154M11 IDCTR, 6.8nH
L701 2409154M70 IDCTR, 39.0nH
L703 2409154M47 IDCTR, 82.0nH
L710 2113743N12 CAP, 2.7pF
L713 2409154M65 IDCTR, 15.0nH
L810 2409154M09 IDCTR, 4.7nH
1821 2409154M61 IDCTR, 6.8nH
1825 2409154M52 IDCTR, 1.2nH
1832 2409154M09 IDCTR, 4.7nH
L3000 2588866L.14 IDCTR,47uH
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L3050 2588866L.14 IDCTR, 47uH
L3100 2487659M11 IDCTR, 47uH
L3220 2588866L.05 IDCTR, 2.2uH
L3560 248799604 EXCML16
L4399 2409646M13 IDCTR, 39nH
L4400 2409154M71 IDCTR, 47.0nH
L4401 2409154M71 IDCTR, 47.0nH
L5600 2409154M08 IDCTR, 3.9nH
L5601 2409154M08 IDCTR, 3.9nH
L5602 2409154M08 IDCTR, 3.9nH
L5604 2409154M03 IDCTR, 1.5nH
L6000 0662057M01 RES, 0
L6050 2409154M11 IDCTR, 6.8nH
L6051 2409154M11 IDCTR, 6.8nH
L6053 2409154M12 IDCTR, 8.2nH
L6080 2409704K43 IDCTR, 33nH
L7600 2462587Q46 IDCTR, 820nH
L7640 2462587Q59 IDCTR, 10uH
L831DNP 2409154M65 IDCTR, 15.0nH
MO001 0987378K01 SWITCH
M5700 5909382K09 MOTOR
M6050 0987378K01 SWITCH
Q130 4809579E24 2SJ347
Q420 4809608E03 DTAM1M4YE
Q510 4862830F01 bga S18401DB
Q700 4809579E16 TNO0200T
Q901 4809579E58 FDG6332C
Q902 4809579E48 FDC6306P
Q906 4809939C34 EMB10
Q3220 4809579E43 FDG6303N
Q3222 4809579E02 2SK1830
Q3403 4809607E04 2SB1132
Q3502 4809607E04 2SB1132
Q3610 4809607E04 2SB1132
Q3960 4862830F01 bga S18401DB
Q3963 4862830F01 bga S18401DB
Q3964 4862830F01 bga S18401DB
Q3966 4862830F01 bga S18401DB
Q3967 4809939C39 EMD9
Q3980 4809579E49 S16467DQ
Q3981 4862830F01 bga S18401DB
Q4300 4809940E03 DTC114TE
Q5000 4809579E58 FDG6332C
Q5600 5109572E39 AS179 92
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Q6050 4809579E50 SI1905
Q6051 4809579E24 2SJ347
R009 0662057M01 RES, 0
R1003DNP 0662057M01 RES, 0
R1004DNP 0662057M01 RES, 0
R1006DNP 0662057N15 RES, 47K
R1060DNP 0662057M01 RES, 0
R1100DNP 0662057M98 RES, 10K
R1102DNP 0662057N23 RES, 100K
R1104DNP 0662057M01 RES, 0
R1122DNP 0662057M98 RES, 10K
R1150DNP 0662057M98 RES, 10K
R1200DNP 0662057M01 RES, 0
R130 0662057M74 RES, 1K
R131 0662057N09 RES, 27K
R132 0662057N09 RES, 27K
R133 0662057M01 RES, 0
R134 0662057N39 RES, 470K
R1000 0662057M01 RES, 0
R1001 0662057M01 RES, 0
R1002 0662057M01 RES, 0
R1061 0662057M01 RES, 0
R1101 0662057N23 RES, 100K
R1103 0662057N23 RES, 100K
R1105 0662057M01 RES, 0
R1127 0662057M74 RES, 1K
R1300 0662057M98 RES, 10K
R1303 0662057M01 RES, 0
R1304 0662057M01 RES, 0
R1301DNP 0662057M98 RES, 10K
R135DNP 0662057M01 RES, 0
R140 0662057M70 RES, 680
R141 0662057M94 RES, 6.8K
R146 0662057M36 RES, 27
R147 0609591M17 RESNET, 220
R1401DNP 0662057M01 RES, 0
R150 0662057M50 RES, 100
R151 SHORT_RES0402 SHORT
R200 0662057N15 RES, 47K
R201 0662057M98 RES, 10K
R203 SHORT_RES0402 SHORT
R205 0662057M43 RES, 51
R2009DNP 0662057B27 RES, 1.6MEG
R213 0609591M37 RESNET, 10K
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R215 066205702 RES, 10K
R230 0662057N15 RES, 47K
R231 SHORT_RES0402 SHORT
R232 SHORT_RES0402 SHORT
R240 0662057M26 RES, 10
R250 0609591M01 RESNET, 10
R252 0609591M01 RESNET, 10
R270 0662057M50 RES, 100
R290 SHORT_RES0402 SHORT
R291 SHORT_RES0402 SHORT
R292 SHORT_RES0402 SHORT
R293 0662057M01 RES, 0
R294 0662057M01 RES, 0
R295 0662057M01 RES, 0
R296 SHORT_RES0402 SHORT
R301 0662057M85 RES, 3K
R304 0662057M50 RES, 100
R305 0662057M26 RES, 10
R315 0662057M26 RES, 10
R319 0662057M26 RES, 10
R320 2113743N22 CAP, 6.8pF
R321 0662057M26 RES, 10
R325 0662057M70 RES, 680
R330 0662057M01 RES, 0
R331 0662057M98 RES, 10K
R332 0609591M37 RESNET, 10K
R335 0662057M01 RES, 0
R336 0662057M01 RES, 0
R337 0662057M01 RES, 0
R338 0662057M01 RES, 0
R339 0662057M01 RES, 0
R341 0662057M01 RES, 0
R342 0662057M01 RES, 0
R344 0662057M74 RES, 1K
R346 0662057N15 RES, 47K
R347 SHORT_RES0402 SHORT
R348 0662057M26 RES, 10
R349 0662057M26 RES, 10
R360 SHORT_RES0402 SHORT
R361 SHORT_RES0402 SHORT
R410 0662057M90 RES, 4.7K
R411 0662057M70 RES, 680
R412 0662057M70 RES, 680
R420 0662057M01 RES, 0
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R431 SHORT_RES0402 SHORT
R432 SHORT_RES0402 SHORT
R450 0662057M95 RES, 7.5K
R451 0662057M90 RES, 4.7K
R452 0662057M98 RES, 10K
R453 0662057N20 RES, 75K
R454 SHORT_RES0402 SHORT
R455 SHORT_RES0402 SHORT
R456 0662057M90 RES, 4.7K
R457 0662057N11 RES, 33K
R503 0662057M83 RES, 2.4K
R504 0662057M74 RES, 1K
R506 0662057N19 RES, 68K
R508 0662057M01 RES, 0
R511 0662057N21 RES, 82K
R536 SHORT_RES0402 SHORT
R537 0662057M98 RES, 10K
R554 0662057N19 RES, 68K
R556 0662057N30 RES, 200K
R576 0662057N15 RES, 47K
R577 0662057M96 RES, 8.2K
R610 SHORT_RES0402 SHORT
R611 0662057N30 RES, 200K
R612 0662057M58 RES, 220
R615 0662057M01 RES, 0
R700 0662057M28 RES, 12
R701 0662057M38 RES, 33
R704 0662057M64 RES, 390
R705 0662057M76 RES, 1.2K
R707 0662057M56 RES, 180
R807 0662057M39 RES, 36
R810 0662057U95 RES, 5.6K
R812 0662057V02 RES, 10K
R813 0662057V02 RES, 10K
R814 0662057M43 RES, 51
R815 0662057U98 RES, 7.5K
R816 0662057U60 RES, 220
R822 0662057M01 RES, 0
R900 0662057M98 RES, 10K
R901 0662057M98 RES, 10K
R902 0662057M98 RES, 10K
R9O03 0662057N15 RES, 47K
RO04 0662057M01 RES, 0
R912 0662057N15 RES, 47K
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R1400 0662057M01 RES, 0
R1402 0662057M01 RES, 0
R2002 0662057M98 RES, 10K
R2003 0662057M98 RES, 10K
R2006 0662057M98 RES, 10K
R2011 0662057M01 RES, 0
R2012 0662057M01 RES, 0
R2014 0662057N11 RES, 33K
R2026 0609591M37 RESNET, 10K
R2027 0662057N23 RES, 100K
R2028 0662057M50 RES, 100
R2029 0662057M50 RES, 100
R2030 0662057M98 RES, 10K
R2040 0662057N23 RES, 100K
R2041 0662057M35 RES, 24
R2042 0662057M35 RES, 24
R2043 0662057N03 RES, 15K
R2044 0662057N03 RES, 15K
R2045 0662057N23 RES, 100K
R2050 0662057M82 RES, 2.2K
R2051 0662057M01 RES, 0
R2055 0662057M98 RES, 10K
R2059 0662057M98 RES, 10K
R2056DNP 0662057M98 RES, 10K
R2070 0662057M50 RES, 100
R2097 0662057M26 RES, 10
R2098 0662057M01 RES, 0
R2304 0662057M01 RES, 0
R2350 0662057M01 RES, 0
R2400 0662057M01 RES, 0
R2401 0662057M01 RES, 0
R2402 0662057N23 RES, 100K
R2403 0662057V35 RES, 200K
R2404 0662057M01 RES, 0
R2430 0662057V35 RES, 200K
R2431 0662057V35 RES, 200K
R3004 0687874L02 RES, 0.1
R3051 0687874L02 RES, 0.1
R3055 0662057U85 RES, 2.2K
R3056 0662057V13 RES, 27K
R3057 0662057M01 RES, 0
R3104 0687874L02 RES, 0.1
R3205DNP 0662057M01 RES, 0
R3221 0662057N23 RES, 100K
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R3222 0662057N01 RES, 12K
R3223 0662057N35 RES, 330K
R3224 0662057V32 RES, 150K
R3225 0662057V32 RES, 150K
R3228 0662057N47 RES, 1TMEG
R3400 0687874L02 RES, 0.1
R3504 0687874L02 RES, 0.1
R350DNP 0662057M01 RES, 0
R3553 0662057M50 RES, 100
R3561 0687874L02 RES, 0.1
R3650 0662057M78 RES, 1.5K
R3651 0662057M37 RES, 30
R3652 0662057M37 RES, 30
R3850 SHORT_RES0402 SHORT
R3902 0662057M50 RES, 100
R3904 0662057M50 RES, 100
R3910 0662057U98 RES, 7.5K
R3911 0662057V02 RES, 10K
R3912 0662057N23 RES, 100K
R3961 0687874L01 RES, 0.24
R3963 0662057V35 RES, 200K
R3990 0662057V35 RES, 200K
R3995 0662057N23 RES, 100K
R3997 0662057N23 RES, 100K
R3998 0662057V35 RES, 200K
R3999 0662057M01 RES, 0
R3994DNP 0662057M01 RES, 0
R4004 0609591M05 RESNET, 22
R4103 0662057M90 RES, 4.7K
R4200 0662057N03 RES, 15K
R4201 0662057N06 RES, 20K
R421DNP 0662057M98 RES, 10K
R4305 0662057N47 RES, 1TMEG
R4306 0662057N39 RES, 470K
R4393 0662057M98 RES, 10K
R4395 0662057M98 RES, 10K
R4396 0662057M90 RES, 4.7K
R4397 0662057N39 RES, 470K
R4398 0662057M68 RES, 560
R4400 0662057M50 RES, 100
R4401 0662057M74 RES, 1K
R4550 0662057N06 RES, 20K
R5000 0662057N23 RES, 100K
R5001 0662057N15 RES, 47K
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R5002 0662057M98 RES, 10K
R5003 0662057N13 RES, 39K
R5004 0662057N23 RES, 100K
R5005 0662057N15 RES, 47K
R5006 0609591M49 RESNET, 100K
R5009 0662057N39 RES, 470K
R5007DNP 0662057N23 RES, 100K
R5008DNP 0662057M01 RES, 0
R5050 0662057N15 RES, 47K
R5052 0662057N33 RES, 270K
R5053 0662057M86 RES, 3.3K
R5100 0662057M98 RES, 10K
R5101 0609591M37 RESNET, 10K
R5102 0609591M37 RESNET, 10K
R5113 0662057M26 RES, 10
R5114 0662057M50 RES, 100
R5115 0662057M50 RES, 100
R5116 0662057M50 RES, 100
R5117 0662057M50 RES, 100
R5118 0662057M50 RES, 100
R5119 0662057M50 RES, 100
R5120 0662057M50 RES, 100
R5121 0662057M50 RES, 100
R5200 0662057M98 RES, 10K
R526DNP 0662057M98 RES, 10K
R5300 0662057M34 RES, 22
R5301 0662057M34 RES, 22
R5401 0662057M90 RES, 4.7K
R5480 0662057M80 RES, 1.8K
R5481 0662057V11 RES, 22K
R5482 0662057Vv43 RES, 330K
R5483 0662057V02 RES, 10K
R5485 0662057M50 RES, 100
R5500 0662057M01 RES, 0
R5501 0662057M92 RES, 5.6K
R5502 0662057M01 RES, 0
R5503 0662057M01 RES, 0
R5603 0662057M78 RES, 1.5K
R5604 0662057N08 RES, 24K
R5605 0662057M96 RES, 8.2K
R5606 0655086C39 RES, 2870
R5607 0662057M80 RES, 1.8K
R5608 0662057M80 RES, 1.8K
R5613 0662057M96 RES, 8.2K
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R5619 0662057M98 RES, 10K
R5610DNP 0662057M98 RES, 10K
R5623 0662057M98 RES, 10K
R5624 0662057M98 RES, 10K
R5675 0662057N39 RES, 470K
R5683 0662057N47 RES, 1TMEG
R6000 0662057V19 RES, 47K
R6001 0609591M45 RESNET, 47K
R6002 0609591M45 RESNET, 47K
R6003 0609591M45 RESNET, 47K
R6004 0609591M45 RESNET, 47K
R6005 0662057N23 RES, 100K
R6006 0662057M01 RES, 0
R6008 0662057M82 RES, 2.2K
R6007DNP 0662057M01 RES, 0
R6010 0662057V32 RES, 150K
R6011 0662057V35 RES, 200K
R6059 0662057M01 RES, 0
R6060 0662057M94 RES, 6.8K
R6061 0662057M01 RES, 0
R6063 0662057M46 RES, 68
R7610 0662057M50 RES, 100
R7611 0662057M50 RES, 100
R7612 0662057M50 RES, 100
R7613 0662057N23 RES, 100K
R7615 0662057M01 RES, 0
R7614DNP 0662057M01 RES, 0
R7616DNP 0662057M01 RES, 0
R7620 0662057M50 RES, 100
R7630 0662057M82 RES, 2.2K
R7631 0662057M82 RES, 2.2K
R7632 0609591M29 RESNET, 2.2K
R7635 0662057M46 RES, 68
R7637 0662057M98 RES, 10K
R7638 0609591M37 RESNET, 10K
R7641 0662057M78 RES, 1.5K
R7642 0662057M92 RES, 5.6K
R7643 0662057M98 RES, 10K
R7644 0662057N23 RES, 100K
R7645 0662057N23 RES, 100K
R7646 0662057N23 RES, 100K
R7654 0662057N39 RES, 470K
R7650DNP 0662057M01 RES, 0
S2070 4085805H02 SWITCH
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S5100 4087635K01 SWITCH
S5101 4087635K01 SWITCH
S5102 4087635K01 SWITCH
S5103 4087635K01 SWITCH
SH130 2688976N01 SHIELD
SH140 2687472N03 SHIELD
SH150 2687476N03 SHIELD
SH200 2687475N03 SHIELD
SH310 2687473N03 SHIELD
SH330 2687474N03 SHIELD
SH400 2687471N03 SHIELD
SH500 2688037M01 SHIELD
SH700 2688036M01 SHIELD
SH800 2688035M03 SHIELD
SH1000 2688975N01 SHIELD
SH2000 2688974N02 SHIELD
SH3000 2688727M02 SHIELD
SH5600 2688038M01 SHIELD
SH6000 2688033M01 SHIELD
SH6100 2688031M01 SHIELD
SH6200 2688034M01 SHIELD
SH7600 2688089M02 SHIELD
T100 5887510M01 X HHM1520
T650 5885949K08 X HHM1409
T660 5885949K09 X HHM1410
T670 5885949K05 X HHM1525
u101 5188450M07 bg 50M07
U130 5187634N01 KM4110
U140 4809283D73 MQL304
U150 5109940K32 UPC8151TB
U200 5109817F71 q MAX2363
U310 5109944C53 q MC13770
U330 5109817F69 q MAX2309
U410 5187970L05 m AV122
U420 5109908K55 PA2001_5W
U440 5109768D08 LM20
U450 5187970L13 DD02-92
U500 5188450M05 50M05
U510 5109522E63 NC7WZzZ04
U600 5109940K41 bg LIFE_30PIN
U6004DNP 5182159Y04 MAX6381
U630 5109512F47 LP3985
U700 4809283D97 83D97
u710 5887694L17 EXB24ATE
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usoo 5109908K74 08K74
us10 5885811G11 q DDO05-EN722
uaos 5109522E83 NC7SZ11
U1000 5199134J02  bga1 8 DSPIO
Uu1110 5109522E53 S NC7S2125
U1120 5109522E60 TC7SZ08FU
Uu1140 5109522E53 S NC7S2125
U1150 5162852A59 MAX4599EXT
U1300 5199144J01 b 44J01
u1310 5199144J01 b 44J01
u1400 5109509A55 bg K4M64163
U2000 5189251L05 bg OMAP1510
U2020 5109522E60 TC7SZ08FU
u2023 5109522E53 S NC7S2125
u2040 5109522E25 TC7SHO2FU
Uu2070 5109522E16 TC7TWT74FU
u2071 5109522E60 TC7SZ08FU
U2300 5199121J01 bga 5 28F128K18
U2380 5199139J01 bga 5 GE28F256K18
U2400 5109509A45 bga K4S56163LC
U3000 5188450M06 b 50M06
U3220 5187324N01 LTC3411
U3910 5109512F46 ILC7081
U391 5164751E01 MC74VHC1GT50
U3980 5187344N01 bga LP3983
U5000 5109817F58 17F58
U5001 4889526102 bga 0 CSPEMI-307
us002 5109522E82 mi NC7SB3157
uU5003 4889526101 bga 0 CSPEMI-306
us004 5109522E82 mi NC7SB3157
U5005 5109522E82 mi NC7SB3157
U5600 5189316L01 BCM2033A
U5623 5109522E82 mi NC7SB3157
U5670 5109522E60 TC7SZ08FU
u6000 5109841C70 bga1 30 GSP2E
ue001 5199342A01 bga GT28F800B
u6002 5186311423 mi NC7SZ126
u6003 5186311423 mi NC7SZ126
ue010 5109512F46 ILC7081
u6050 5187970L16 GRF2I_LP
ue051 5105739X12 BGA428
ue075 5109522E17 TC7S00FU
u6500 5162852A33 | HSDL3202
U7600 5189251L01 CX1164621
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u7601 5109817F66 TLE4913
u7602 5109522E16 TC7TWT74FU
u7603 5109522E82 mi NC7SB3157
u7605 5186311423 mi NC7SZ126
u7640 5109522E16 TC7TWT74FU
u7701 4889526101 bga 0 CSPEMI-306
ur702 4889526101 bga 0 CSPEMI-306
ur7703 0662057M50 RES, 100
ur704 2409154M66 IDCTR, 18.0nH
ur7705 5109522E82 mi NC7SB3157
VR800 4809788E17 EDZ68B
VR3912 4809788E17 EDZ68B
VR3914 4809788E17 EDZ68B
VR5500 4809948D44 bg CSPESD304
VS1001 4809948D44 bg CSPESD304
VS1002 4809948D44 bg CSPESD304
VS4200 4809788E06 UDZTE-176.8B
VS4201 4809788E06 UDZTE-176.8B
VS4392 4809788E17 EDZ68B
VS5000 4809788E08 UDZS8 2B
VS5001 4813830C29 MMSZ5246B
VS5002 4809788E06 UDZTE-176.8B
VS5003 4809788E06 UDZTE-176.8B
VS5004 4813830C29 MMSZ5246B
VS5200 4809948D44 bg CSPESD304
VS5400 4809788E06 UDZTE-176.8B
VS5401 4809788E06 UDZTE-176.8B
VVS5402 4809788E06 UDZTE-176.8B
VS7600 4809948D44 bg CSPESD304
VS7602 4809948D44 bg CSPESD304
VS7603 4809948D44 bg CSPESD304
VS7604 4809948D44 bg CSPESD304
VS7605 4809788E17 EDZ68B
VS7601DNP 4809948D44 bg CSPESD304
VS7730 4809788E17 EDZ68B
VS7731 4809788E17 EDZ68B
Y130 4809718L14 NT5032SA
Y500 4809612J43 XTAL
Y2000 4809612J45 CX91F
Y3982 4809995113 CCs5v
Y6050 4885169E03 TX2949
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