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1.
1.1

1.2

SAFETY INFORMATION
SAFETY SYMBOL CONVENTION

The following conventions are used throughout this manual to alert the user to general safety precautions
that must be observed during all phases of operation, service, and repair of this product. Failure to comply
with these precautions or with specific warnings elsewhere in this manual violates safety standards of
design, manufacture, and intended use of the product. Harris assumes no liability for the customer’s
failure to comply with these standards.

A

WARNING

The WARNING symbol calls attention to a procedure, practice, or the like, which,
if not correctly performed or adhered to, could result in personal injury. Do not

proceed beyond a WARNING symbol until the conditions identified are fully
understood or met.

which, if not performed correctly or adhered to, could result in a risk of danger, damage

iii The CAUTION symbol calls attention to an operating procedure, practice, or the like,
to the equipment, or severely degrade the equipment performance.

CAUTION

The ESD symbol calls attention to procedures, practices, or the like, which could expose
. equipment to the effects of Electro-Static Discharge. Proper precautions must be taken
M to prevent ESD when handling circuit modules.

‘ﬁ The NOTE symbol calls attention to supplemental information, which may improve
system performance or clarify a process or procedure.
NOTE

SERVICE WARNINGS AND OPERATING TIPS

IMPORTANT!

A

cauton PLEASE READ cauton

1.2.1 Service of XG-75 Model Radios with Immersion Option

To preserve the watertight integrity of the XG-75 portable radio, the radio must be serviced by a service
center authorized and certified by Harris to perform the necessary tests to verify the watertight integrity.

The Harris Service Network includes company-owned service facilities as well as the capabilities of
service partners located throughout the world. We have over 250 Authorized Service Centers (ASC)
qualified to perform warranty repairs, installation and maintenance services. For a list of ASCs, contact
our Customer Care center.
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The XG-75 model radio with immersion option, under warranty, MUST be serviced by a service center
authorized by Harris to service the immersion-rated radios. If service is performed by the user or by any
service center not authorized by Harris for this purpose, the warranty will be VOID. Unauthorized
service is made discernible by a tamper-evident label placed over one of the screws within the battery
well at the back of the radio. The standard product warranty on the XG-75 radios is two (2) years parts
and labor. Harris recommends that the radio’s immersibility be tested once a year by a qualified and
approved service center with access to the specialized equipment required.

If the radio is out of warranty, it is still recommended that a service center authorized by Harris service
immersion-rated radios to maintain the watertight integrity of the radio. However, the assembly and
disassembly procedures included in this manual will assist in restoring the radio as close as possible to its
original condition.

1.2.2 Operating Tips

Antenna location and condition are important when operating a portable radio. Operating the radio in low
lying areas or terrain, under power lines or bridges, inside of a vehicle, or in a metal framed building can
severely reduce the range of the unit. Mountains and buildings can also reduce the range of the unit.

In areas where transmission or reception is poor, some improvement may be obtained by ensuring that the
antenna is vertical. Moving a few yards in another direction or moving to a higher elevation may also
improve communications. Vehicular operation can be aided with the use of an externally mounted
antenna.

Battery condition is another important factor in the trouble free operation of a portable radio. Always
properly charge the batteries.
1.2.3 Efficient Radio Operation

For the most efficient radio operation, hold the portable radio approximately two inches from your mouth
and speak into the microphone at a normal voice level.

Keep the antenna in a vertical position when receiving or transmitting a message.

Do not hold the antenna when receiving a message and, especially, do not hold when transmitting a
message.

Do NOT hold onto the antenna when the radio is powered on!

WARNING

1.2.4 Antenna Care and Replacement

Do not use the portable radio with a damaged or missing antenna; doing so can

damage the radio. A minor burn may result if a damaged antenna comes into
contact with the skin. Replace a damaged antenna immediately.

WARNING
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Use only the supplied or approved antenna. Unauthorized antennas,
modifications or attachments could damage the radio unit and may violate FCC

regulations. Refer to the options and accessories list for antennas approved for
WARNING use with this radio.

1.2.5 Electronic Devices

RF energy from the portable radio may affect some electronic equipment. Most modern
electronic equipment in cars, hospitals, homes, etc. is shielded from RF energy.
However, in areas that instruct two-way radio equipment be powered OFF, always
CAUTION  observe the rules. If in doubt, turn the radio OFF!

>

1.2.6 Other Common Transmitter Hazards

1.2.6.1 Aircraft

Always turn OFF portable radios before boarding any aircraft!

e Use a portable radio on the ground only with crew permission.
e DO NOT use the radio in flight!!

WARNING
1.2.6.2 Electric Blasting Caps

To prevent accidental detonation of electric blasting caps, DO NOT use two-way
radios within 100 feet of blasting operations. Always obey the “Turn Off Two-
Way Radios” signs posted where electric blasting caps are being used. (OSHA
WARNING  S1Elple Elge IR pARe[0]0))

1.2.6.3 Potentially Explosive Atmospheres

Areas with potentially explosive atmosphere are often, but not always, clearly
marked. These may be fueling areas, such as gas stations, fuel or chemical

transfer or storage facilities, and areas where the air contains chemicals or
particles, such as grain, dust or metal powders.

Sparks in such areas could cause an explosion or fire resulting in bodily injury or
WARNING even death.

Turn the radio OFF when in any area with a potentially explosive atmosphere. It
is rare, but not impossible, that the radio or its accessories could generate sparks.
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2.2

RADIO MODELS AND SPECIFICATIONS

RADIO MODELS

Table 2-1 contains a list of XG-75 radios that are supported by this manual.

Table 2-1: XG-75 Portable Radio Models

MODEL # DESCRIPTION
EVXG-PB78B Portable, XG-75, 764-870 MHz, Scan, Black
EVXG-PF78B Portable, XG-75, 764-870 MHz, System, Black
EVXG-PB78Y Portable, XG-75, 764-870 MHz, Scan, Yellow
EVXG-PF78Y Portable, XG-75, 764-870 MHz, System, Yellow

SPECIFICATIONS

2.21 General
Input VVoltage Range:

Frequency Range
Receive:
Transmit:

Dimensions H x W x D
Less knobs and antenna,
with Battery:

Weight (with battery)

Li lon:
NiMH:

Operable Temperature Range:

Li lon:
NiMH:

Relative Humidity:
Vibration:

Immersion®:

Shock (TIA-603-C):
Altitude

Operational:
In Transit:

1 XG-75 Immersion Model only.

7.5 VDC nominal

764-870 MHz
764-870 MHz

149.5 x 62.0 x 48.5 mm (5.89 x 2.44 x 1.94 inches)

448.0 g (15.8 02)
583.0 g (20.6 0z)

-10°C to +50°C (+14°F to +122°F)

-20°C to +50°C (-4°F to +122°F)
90% @ +122°F (+50°C)

5 G (per U.S. Forest Service 10-60 Hz)

1 meter for 4 hours with 49°F (27°C) differential (MIL-STD-

810G).
1.5 meter drop

4572 m (15,000 ft.)
15,240 m (50,000 ft.)
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2.2.2 Receive
Channel Spacing:

FM Sensitivity
(12 dB SINAD):

P25 Reference Sensitivity (5% BER):

Spurious and Image Rejection:

P25 Adjacent Channel Rejection @
12.5 kHz:

Intermodulation:
Rated Audio Output:
Audio Distortion:

2.2.3 Transmit
RF Power Output (User-Selectable):

Spurious and Harmonics:
Modulation/Deviation:

Audio Distortion (1 kHz tone):

Audio Response (dB):
Frequency Stability:

P25 Modulation Fidelity:

P25 Adjacent Channel Power:
FM Hum and Noise:
Frequency Separation (MHz):

2.2.4 Requlatory
FCC Type Acceptance:

Applicable FCC Rules:

Industry Canada Certification:

25/30 kHz (wideband), 12.5/15 kHz (narrowband)

0.20 pVv/-121 dBm
0.20 pVv/-121 dBm
80 dB

>60 dB

77 dB

500 mW rated (3800 mW maximum)
1.5% @ rated power

05t03.0W
-36 dBm/-75 dBc
5.0 kHz (wideband), 2.5 kHz (narrowband)

<1% [3 kHz deviation (wideband)]
<1% [1.5 kHz deviation (narrowband)]

+1/-3

+ 1.5 ppm (-30°C to +60°C: + 25°C Ref)
<5%

>67 dBc

-52 dB (wideband), -50 dB (harrowband)

Full Bandwidth

OWDTR-0074-E
Part 90
3636B-0074 Applicable Industry Canada Rules: RSS-119
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3. INTRODUCTION

The Harris XG-75 portable radio provides versatile and reliable communications to meet a range of user
requirements. This radio is available in two models: the Scan model with a limited 6-button front-
mounted keypad and the System model with a 15-button DTMF front-mounted keypad. The XG-75
portable radio delivers end-to-end encrypted digital voice and IP data communications. It is designed to
support multiple operating modes including:

EDACS® (Enhanced Digital Access Communications System) or ProVoice™ Trunked Modes
P25 Trunked Mode
P25 Digital Conventional Mode

Conventional Analog Mode
OpenSky®

The XG-75 portables can include all of these modes or just one. Additional modes of operation can be
added with software updates.

The XG-75 supports a full range of advanced digital trunking features, including talk group calls, priority
scanning, emergency calls, late call entry, and dynamic reconfiguration. It performs autonomous roaming
for wide area applications. High quality voice coding and robust audio components assure speech clarity.

In the trunked modes, the user selects a communications “operating” system (i.e., EDACS, ProVoice, or
P25) and group. While communicating in a trunked mode, channel selection is transparent to the user and
is controlled via digital communication with the system controller (e.g., a CSD in an EDACS system).
This provides advanced programmable features and fast access to communication channels.

In Conventional Analog mode, the user selects a channel and communicates directly on that channel. A
channel is a transmit/receive radio frequency pair.

The exact operation of the radio will depend on the operating mode, the radio’s programming, and the
particular radio system. Most features described in this manual can be enabled through programming.
Consult your System Administrator for the particular features programmed into your XG-75. Then refer
to the corresponding section(s) within this manual for feature and operation information.

The XG-75 series portable radios operate reliably even under adverse conditions. These radios meet MIL-
STD-810F specifications for wind driven rain, humidity, and salt fog.

13



BARRIS
14221-1100-5050

4. OPTIONS AND ACCESSORIES

Table 4-1 lists the Options and Accessories tested for use with the XG-75 series portable radios. Refer to
the Harris Products and Services Catalog for a complete list of options and accessories, including those
items that do not adversely affect the RF energy exposure.

Always use Harris authorized accessories (antennas, batteries, belt -clips,
speaker/mics, etc). Use of unauthorized accessories may cause the FCC

Occupational/Controlled Exposure RF compliance requirements to be exceeded.

WARNING

Always use the correct options and accessories (battery, antenna, speaker/mic, etc.) for the
radio. Immersion rated options must be used with an immersion rated radio. Factory
Mutual options must be used with Factory Mutual certified radios.

CAUTION
Table 4-1: Options and Accessories
DESCRIPTION PART NUMBER
Antennas
Wideband whip (764-870 MHz) KRE 101 1506/2
High gain (764-870 MHz) KRE 101 1506/1
Batteries (Immersion-Rated)
NiMH, immersible, Goldpeak cells BT-023406-103
Nickel Metal Hydride (NiMH) Battery, Immersible BT-023406-003
Nickel Metal Hydride (NiMH) Battery, Immersible, <IS> BT-023406-004
Lithium-lon (Li-lon) Battery, Immersible BT-023406-005
Lithium Polymer, Immersible BT-023436-001
Miscellaneous Accessories

Speaker Mic without Antenna (cc) provision, <IS> MC-023933-001
Speaker Mic with Antenna (cc) provision, <IS> MC-023933-002
Earphone for Speaker Mic, <IS> LS103239V1

GPS MC-009104-002
Ruggedized Speaker Mic-Coil Cord MC-011617-601
Standard Speaker Mic - Non Ant MC-011617-701

Drop Ship Audio Accessories

Earphone Kit, Black EA-009580-001
Earphone Kit, Beige EA-009580-002
2-Wire Kit, Palm Mic, Black EA-009580-003
2-Wire Kit, Palm Mic, Beige EA-009580-004
3-Wire Kit, Mini-Lapel Mic, Black EA-009580-005
3-Wire Kit, Mini-Lapel Mic, Beige EA-009580-006
Explorer Headset with PTT EA-009580-007
Lightweight Headset Single Speaker with PTT EA-009580-008
Breeze Headset with PTT EA-009580-009
Headset, Heavy Duty, N/C Behind-the-Head, with PTT EA-009580-010
Ranger Headset with PTT EA-009580-011

14



yAMIS ’
14221-1100-5050

DESCRIPTION PART NUMBER
Skull Mic with Body PTT and Earcup EA-009580-012
Headset, Heavy Duty, N/C Over-the-Head, with PTT EA-009580-013
Throat Mic with Acoustic Tube and Body PTT EA-009580-014
Throat Mic with Acoustic Tube, Body PTT, and Ring PTT EA-009580-015
Breeze Headset with PTT and Pigtail Jack EA-009580-016
Hurricane Headset with PTT EA-009580-017
Hurricane Headset with PTT and Pigtail Jack EA-009580-018

Carrying Case Accessories

Kit containing 14011-0011-01
Black Nylon Case (with radio
retaining strap) and CC-014527
Leather Belt Loop

Kit containing 14011-0011-02
Orange Nylon Case (with radio
retaining strap) and CC-014527
Leather Belt Loop

Kit containing 14011-0011-03
Leather Case (with radio
retaining strap) without
14011-0012-03 Leather Case with Belt Loop Kit shoulder strap D-rings,
KRY1011608/2 swivel mount,
and CC-014527 Leather Belt
Loop

Kit containing 14011-0011-04
Leather Case with shoulder
strap D-rings (with radio
retaining strap), KRY1011608/2
swivel mount, and CC-014524-
001 Shoulder Strap

14011-0012-01 Black Nylon Case with Belt Loop Kit

14011-0012-02 Orange Nylon Case with Belt Loop Kit

14011-0012-04 Leather Case with Shoulder Strap Kit

Short Leather Retaining Strap (use with Shoulder Strap CC-014524-002
application)
Metal Belt Clip CC23894

CAUTION - Do not carry the radio by the antenna or audio accessories attached to the
UDC.
CAUTION

15
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5. SERVICE AIDS

The following tables list the support software, test equipment, and special tools you may need when
programming and servicing the XG-75 series radio. To purchase any of these items, please contact the
Harris Customer Care center.

Table 5-1: Recommended Tools and Test Equipment

DESCRIPTION PART NUMBER PURPOSE
Radio Personality Manager | TQS3385 Software for programming XG-75 series
radios for EDACS, P25 Trunking, and
Conventional operation.
Radio Personality Manager | TQS3389 Software for programming XG-75 series

radios for Conventional operation only.

Programming Cable

CA-023407-001

Use for programming radios.

USB Adapter Cable MATQ-03421 (CN24741-0001) Adapts USB to RS-232.

RF Antenna Adapter 19B801496G2 Provides a BNC-Female connection to the
antenna connector on top of the radio.

Power Supply Adapter BT-023406-015 Interface for a variable voltage - current
limited power supply that simulates a
battery.

Test Box TS-011826-001 Selectable resistor values to simulate
different external devices. Interface point
for audio testing

Audio Test Cable CA-023407-002 Interface cable for TQO609A with UDC

and DB-25 connector.

Service Computer
(IBM compatible PC)

x86 based laptop or desktop
computer with Windows XP,
Windows Server 2003, or Windows
Vista (32-bit version only) operating
system.

Required to install, configure, and operate
the Radio Personality Manager software.

RF Communications Test
Set

Agilent HP8920B, with Option 001
High Stability Timebase (or
equivalent)

Use to verify radio performance.

DC Power Supply

Agilent E3610A, (or equivalent)

Use as external radio power source.

Switch Removal Tool

T4WKO03399

Use for removing the Volume or Channel
switch.

RF Connector Removal
Tool

G4UK07188-0

Use for removing the Antenna Connector.

Antenna Insertion Tool

337097G1B

Use to reinstall Antenna Insert Connector.

Handheld Torque Driver

12RTD

Use to apply required torque to screws
during reassembly.
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6. USER INTERFACE

This section describes the primary user interface; the buttons, knob controls, indicators, switch, and
display. Refer to operator’s manual 14221-1100-2010, available online at www.pspc.harris.com, for
detailed operating instructions.

6.1 CONTROLS

The XG-75 portable radios feature two rotary control knobs, an emergency button, and a dual-position
AJB switch located on the top of the radio (Figure 6-1). The Push-To-Talk (PTT) button and two option
buttons are located on the side (Figure 6-2) of the radio. The front mounted keypad of the System model
has 15 buttons and the Scan model has six buttons. Refer to Figure 6-3 and Figure 6-4, respectively.

PO
CONTROL KNOB ANTENNA m
SYSTEM/GROUP/

CHANNEL CONTROL
KNOB

Option Button
Clear/Monitor Button

1] (Option Button 2)

—kH— Push-ToTai

TRI-COLOR _A/B  EMERGENCY —IlTy (PTT)Button

LED  SWITCH  BUTTON —
N ),
Figure 6-1: Top View Figure 6-2: Side View
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The functions of the buttons and knob controls vary depending on mode of operation. The dual position
A/B switch is currently software defined only in ECP mode. Primary functions of the button, switch, and
knob controls are discussed in general terms in Table 6-2.

Table 6-1: Buttons, Knobs, and Switch Functions

POWER ON/OFF-VOLUME
CONTROL KNOB

Applies power to the radio and adjusts audio volume.

Rotating the control clockwise applies power to the radio. If enabled through programming,
a single alert tone indicates the radio is operational.

Rotating the control clockwise increases the volume level. A minimum volume level can be
programmed into the radio to prevent missed calls due to a low volume setting. While
adjusting the volume, the display momentarily indicates the volume level (i.e., VOL=31).
The volume ranges from a minimum programmable level of zero (displayed as OFF in the
display) up to 40, which is the loudest level.

SYSTEM/GROUP/CHANNEL
CONTROL KNOB

Used to select groups/channels. This is a 16-position rotary knob.

A channel stopper ring (14002-0169-02) is available from Harris’ Customer Care center.
Refer to Installation Guide 14221-110-4040 for installation instructions.

EMERGENCY/HOME BUTTON

Press and hold for a programmed duration to automatically select a pre-programmed
“Home” Group/System or to declare an emergency. The button can be pre-programmed for
either operation, but not both.

PUSH-TO-TALK (PTT)

The PTT button is pressed before voice transmission begins.

BUTTON
O Activates one of a number of programmable software options selected during PC
programming.
@ Exits the current operation (removing all displays associated with it) and returns the radio to
the selected talk group.
A/B SWITCH Function is user-defined from a list of programmable options.
6.2 KEYPAD

The front mounted keypad of the Scan model has six buttons and System model has 15 buttons. Refer to
Figure 6-3 and Figure 6-4, respectively.

Figure 6-3: Scan Model Front Panel Figure 6-4: System Model Front Panel

The primary and secondary functions of each key, where applicable, are described in Table 6-2.
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Table 6-2: XG-75 Front Keypad Functions

P
<

E

FUNCTION

Primary Function: Accesses the menu.
Secondary Function: Activates a selected item within the menu, similar to an “Enter” key.

Primary Function: Scrolls through available systems, groups, or channels, depending on programming.
Secondary Function: Changes the selection for an item within a list.

4

Adds/deletes selected groups or channels from the scan list of the currently selected system.

Toggles scan operation on and off.

]
]

Activates one of any programmable software options selected during radio programming, i.e., high/low
TX power and talkaround.

Primary function: Selects a specific system. If the rotary knob is used to select the system and more
than 16 systems are programmed in the radio, the key is used to select additional banks
(groupings) of systems.

[

Primary function: Select a group.

'
n
e ZUB

Primary function: Turns the Scan operation on and off.

=
2]

Primary function: Enables or disables encryption for the system/group/channel displayed.

Primary function: Adds groups or channels from the currently selected system to the scan list.
Primary function: Accesses the status list (0-9), permitting the transmission of a pre-programmed status
message to an EDACS or P25 site.
- Primary function: Accesses the message list (0-9), permitting the transmission of a pre-programmed
message to an EDACS or P25 site.
- Primary function: Deletes selected groups or channels of the currently selected system from the Scan
e list.
=)
a5
Secondary function: The secondary function of these keys acts as a typical DTMF telephone pad, and
are used to place telephone interconnect and individual (unit-to-unit) calls.
)
Primary function: In EDACS and P25 modes, initiates telephone interconnect calls.
Primary function: In EDACS and P25 modes, initiates individual, unit-to-unit calls.
6.3 DISPLAY

The XG-75 display is made up of 4 lines, each containing twelve alpha-numeric character blocks. If
programmed, the display backlighting will illuminate upon power up or when radio controls are operated.
Specific display characteristics will be discussed in following sub-sections.

SYSTEM/CHANNEL

GROUP

AYALSLTET RIS

Figure 6-5: XG-75 Radio Display
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Table 6-3 describes the icons that may be displayed by the XG-75 during operation.

Table 6-3: Status Icons Descriptions

ICON

DESCRIPTIONS

Steady — during all radio transmissions.

Steady — “Busy” transmitting or receiving, call queued.

Steady — T99 Mode enabled.

Steady — Channel Guard enabled.
If icon is not visible — Channel Guard is disabled.

Steady — EDACS system in Failsoft” mode.

Steady — transmit at low power.
If icon is not visible — transmit at high power.

Steady — transmit in encrypt mode.
Flashing — receiving an encrypted call.

Steady — Indicates the current channel is set up as a Project 25 (P25) channel.

Steady - Indicates the current channel is set up as a ProVoice channel.

Steady — Indicates the current channel is set up as an analog channel.

Animated (rotates clockwise) — scan mode enabled.
If icon is not visible — scan is disabled.

Steady — priority 1 group or channel.

Steady — priority 2 group or channel.

Steady — group or channel in scan list.

Steady — special call mode (individual or telephone).

Steady — battery charge indicator. The battery charge indicators illustrate approximate level only, based

on battery voltage.

Flashing — Low battery indicator.

nlo D = =— BEE A | < 5| (=

Steady — Noise cancelling is enabled.
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6.4 TRI-COLOR LED

[ ]
Tri-Color g‘-‘-‘u‘u——m'ir :
N /3 Wil

LED

Figure 6-6: Tri-Color LED

The Tri-Color LED changes color to indicate radio status and is visible from both the front and top of the
radio (see Figure 6-1). In addition, the mode of operation may also help determine what the color of the
LED represents.

Green: Receiving
Red: Transmitting Unencrypted
Orange: Transmitting Encrypted
6.5 UNIVERSAL DEVICE CONNECTOR
The Universal Device Connector (UDC) provides connections for external accessories such as a headset,
a speaker-microphone, audio test box, audio test cables, and programming cables. The UDC is located on
the right side of the radio, opposite the PTT Button. The UDC facilitates programming and testing the
radio. The UDC pins perform different functions depending on the accessory attached to the UDC.
15-Pin el 2| | ©
Universal gg
Device o2
Connector 38
(UDC) °
S
Figure 6-7: XG-75 15-Pin Universal Device Connector
6.6 NOISE CANCELLATION

The XG-75 features Harris’ proprietary noise suppression capability to provide clear and crisp voice
quality in high-noise environments for use in any mode, including both analog and digital
communications.

The XG-75 has two microphones; one located on the front (primary) and one on the rear (secondary). The
primary microphone operates in exactly the same manner as a normal radio and is the one you talk into.
The secondary microphone is used to pick up the surrounding noise when noise cancellation is turned on.
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In the case where noise cancellation is enabled and a speaker microphone is attached to the XG-75, talk
into the speaker microphone. In this mode, XG-75 front microphone is used to pick up the surrounding
noise, and the rear microphone is unused.

If the secondary microphone is blocked, the XG-75 operates as though noise cancellation is turned off.

6.6.1 Turning Noise Cancellation On and Off

A button on the radio or the A/B switch can be programmed to toggle noise cancellation on or off.
OR

1. Press the C™) button.

2. Use the (a7) or (v ) button to select “NOIS CAN.”

3. Press the () again to toggle noise cancellation on or off.

The top line of the display will briefly display “NC ON” or “NC OFF.” When noise cancellation is
enabled, the "L icon is displayed on the bottom of the display.

6.6.2 Using Noise Cancellation

When using the noise cancellation feature, observe the following:

Talk within two (2) inches of primary microphone (see Figure 6-8).
o Speak clearly, loudly, and with authority.
o If possible, face the noise source when talking into the radio (see Figure 6-8).

e Ensure the primary and secondary microphones are not covered. See Section 6.6.4 for more
information on the primary and secondary microphones.

e In very noisy environments, it is 0.k. to yell into the radio. The radio can handle very loud input
levels.

Figure 6-8: Using the Noise Cancellation Feature

6.6.3 The Effect of Distance from the Microphone

Unlike a normal microphone system, noise cancellation makes the level of your voice diminish quickly as
you move away from the radio. In essence, the radio starts to see your voice as surrounding noise.
Whereas, you may be comfortable speaking up to a foot away from the front of a normal radio, noise
cancellation requires that you keep it close.
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6.6.4 Primary versus Secondary Microphone

6.6.4.1 Without a Speaker Microphone Attached

The primary microphone is located on the front of the radio and the secondary is on the back of the radio.

6.6.4.2 With a Speaker Microphone Attached

When a speaker microphone is attached, the radio electronically switches over to use the radio’s front
microphone as secondary. The microphone on the attached speaker microphone becomes the primary
microphone.

6.6.5 When Using an SCBA Mask

When using the SCBA mask, the primary microphone can be held directly against the voice port. If the
SCBA has a voice amplifier, the same rule applies. Ensure that the secondary microphone is uncovered. If
possible, point the secondary microphone toward the noise source.
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7.

7.1

7.2

PROGRAMMING

This section contains information and procedures for programming the XG-75 radio.

RADIO PERSONALITY MANAGER

Harris Radio Personality Manager (RPM) is a Microsoft® Windows®-based software application used to
program Harris radios operating in Conventional, EDACS®, EDACS IP, P25 Trunking, or P25
Conventional Communication Systems. RPM creates and modifies radio personalities. A personality is a
computer file generated by the user. The computer file (personality) is downloaded from the computer
into the radio and contains data that will direct certain operating characteristics of the radio. The
technician can program personalities into the radio or can read personalities from the radio and save them
to a hard drive or other computer storage media.

PLACING RADIO IN PROGRAMMING MODE

RPM cannot communicate with the radio unless the radio is in the programming mode.
Perform the following steps to place the radio into automatic programming mode:

1. Ensure the radio is turned OFF.

2. Connect the radio to the PC as shown in Figure 11-1.

3. Turn the radio ON. The radio will automatically enter Fiooram mode when RPM or the
Maintenance Tool attempts communication.

4. Turn the radio OFF and disconnect the programming cable after programming is complete.

5. If at any time this method of communication fails, retry this procedure or try one of the following
alternate methods.

Alternate Method 1:

1. Ensure the radio is turned OFF.

2. Connect the radio to the PC as shown in Figure 11-1.
3. Press and hold the PTT button.

4. Turn the radio ON and release the PTT button.

5. The radio should display F oz zim.

Alternate Method 2:

1. Connect the radio to the PC as shown in Figure 11-1.
2. Turn the radio ON.

3. During normal operating mode, use the a5 or (¥ buttons to scroll to the Frogram menu option
and press the (™ button.

4. Next, scroll up once and press the (w3 button again when the display has Fi-mig-zm twice. This will
switch the radio to program mode.
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7.3

7.4

7.5

FLASH PROGRAMMING

The “Flash” software is the XG-75 radio operating software. When changes and enhancements are made
to the operating code, the new operating code can be “flashed” to the radio, upgrading the operating code
without changing the radio hardware. Flash software is a computer file read from a disk and downloaded
to the radio using RPM.

MANAGING TRACKING DATA

The radio software contains certain information bytes known as “Tracking Data” that allow the radio’s
OMAP processor to control transmitter power, modulation characteristics, RSSI level, squelch opening
threshold, and reference oscillator frequency. Normally, no adjustments to the tracking data are necessary
to maintain specified limits for all related functions, since the processor makes the necessary adjustments
using the Tracking Data established at the factory.

However, if the Tracking Data is lost, corrupted, or affected by maintenance actions, it may be necessary
to establish new Tracking Data to restore calibrated performance. See Section 11 for more information.

The following examples of repair situations require reloading (restoring) factory Tracking Data or
establishing new Tracking Data.

SITUATION NEW TRACKING DATA REQUIREMENTS
New PA Module All RF Power settings
New Reference Oscillator Reference Oscillator setting
New Main Board All Tracking Data plus Feature Licensing Data and Operating Software
New Flash Memory All Tracking Data and Operating Software

Hardware repair for this radio is limited. Technicians servicing this radio should be concerned with
isolating the problem to hardware or software. Most radio problems are the result of software errors and
are usually corrected by reloading the personality, flash, etc. Radios with hardware issues should be
returned to an authorized service center.

PERSONALITY PROGRAMMING

A personality is a computer file that contains the operating characteristics and frequencies for a radio unit.
The radio technician uses the RPM software (TQS3385 or TQS3389) to create, edit, or read the
personality and then to write the personality into the radio.

RPM software, in one setup, communicates with the radio through the CA-023407-001 programming
cable. Figure 7-1 shows a diagram of that Programming Setup to program the radio. Refer to RPM On-
Line Help “Programming the Radio” section for detailed programming instructions.

To Load a Personality into the radio:

This section assumes the Service PC has RPM installed. For additional information on installing RPM,
refer to the RPM Software Release Notes MS-012550-001 (TQS3385) or MS-012761-001 (TQS3389).

1. Connect the radio to the Service PC using the CA-023407-001 programming cable.
2. Click the Start button on the PC.

3. Select Programs - Harris Radio Personality Manager - Radio Personality Manager.
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7.6

4. The programming application initializes with a default Personality window called "Personl.”
5. Create a new personality or open an existing personality.

SERIAL PORT (DB-9)
(COM1 - COM 4)

PROGRAMMING CABLE
CA-D23407-001

l

Figure 7-1: XG-75 Programming Setup
6. Select Radio = Program and write the personality into the radio.
7. Inthe “Program Radio Setup” dialog box, click OK.
8. The radio will cycle to operational mode after successfully writing the personality to the radio.
9. Exit RPM and disconnect the programming cable.

LOADING A PERSONALITY INTO A RADIO

To load an existing personality into the radio:
1. Connect the programming cable between the radio and Service PC.

Use the connection diagram shown in Figure 7-1.

ﬁ If the PC does not have a serial port, use the USB Adapter Cable MATQ-03421 (CN24741-
0001), available from Harris as a service part.

NOTE

2. On the Service PC, click the Start button and select Programs = Harris Radio Personality
Manager = Radio Personality Manager to start RPM.

Select the File > Open > ...your directory and browse to locate a personality (*.PRS) file.
Start with the radio powered off.

Press and hold the PTT button.

Turn the radio on and release the PTT button.

N o g koo

The radio will respond by displaying XG-75 and the software version, before displaying
PROGRAM.

8. Select Radio = Program or click on the Program icon. This starts the process of programming or
writing the personality to the radio.
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7.7

9. The Program Radio Setup dialog box should appear and the radio should display PROGRAM on the
top line.

10. While observing the radio display, click OK.

Writing the personality to the radio is successful when the radio resets and RPM returns to the
Personality window.

11. Turn off the radio and remove the programming cable.

LOADING ENCRYPTION KEYS

Harris” Key Manager is designed to assist in the management and distribution of encryption keys to allow
the use of P25 and EDACS radios with encrypted talk groups for high-security applications. The Key
Manager software manages most key types for Harris devices. It allows the user to load EDACS DES,
P25 DES, P25 AES and ProVoice AES keys. Key Manager consists of two applications: Key Admin and
Key Loader. The Key Loader media kit (SK102981V1) also includes the P25 UKEK Loader.

Refer to the following documentation for advanced programming and setup instructions:
e Harris OTAR Overview Manual - MM-008069-001

o Network Key Manager Installation and Configuration Manual - MM-008070-001

e Harris UAS Key Management Application Manual - MM-008068-001

e Harris Key Manager Key Admin Overview and Operation Manual - MM1000019423
e Harris Key Manager Key Loader Overview and Operation Manual - MM1000019424

7.7.1 Create Keys Using Harris Key Admin

Harris Key Admin is part of the Harris Key Manager and is for use by the Crypto Officer (CO). The CO
creates a Master Set of keys from which a Distribution Set is produced. Using the Key Admin software,
the CO can save keys into Distribution key files for technicians to use in radios.

1. Select Start = Programs = Harris Key Manager = Harris Key Admin.

2. Select New Master Set, Open, or Load Existing Set. Refer to the Key Admin online help for more
information on creating keys.

3. When finished, create a Distribution Key File. A Distribution Key File is used with the Key Loader
to load key sets into the radio and cannot be edited. Refer to the Key Admin online help for more
information on creating the Distribution Key File.

7.7.2 Load UKEKS with Key Loader and RPM (For OTAR-Enabled Systems)

UKEKS are loaded into Harris OTAR radios using the Key Loader application. Key Loader is a part of
Key Manager.

To load encryption keys:

1. Obtain the UKEK file and Storage Location Number (SLN) Binding Report information from the
Crypto Officer (CO).
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O Both AES and DES UKEKS can be contained within the same UKEK file.

10.
11.
12.

13.

NOTE

If not already on, power-up the Service PC that has RPM and the Key Loader applications installed
on it, and start Windows.

Connect radio to the Service PC as shown in Figure 7-1. The setup is similar to the Personality
Programming setup.

Load the UKEK file from the Crypto Officer onto the Service PC.

Run the RPM application and setup the radio’s personality according the SLN Binding Report
information.

Setup the talk groups and the SLN mappings (Talk Group ID to SLN). This includes mapping SLNs
to the “System” keys (PSTN, All Call, etc.).

Select Options = P25 OTAR Options and set the following:

a. The OTAR Message Number Period (MNP) as defined by the System Administrator.

b. The radio’s Individual RSI (from the SLN Bindings Report).

c. The KMF’s RSI (from the SLN Bindings Report).

Select Radio = Program or click on the Program icon and write the personality to the radio.
Run the Key Loader application.

Open the UKEK file loaded in step 4.

Select the Target Device type (Auto-Detect is preferred) and click the Load button.

When prompted, enter your user name and password and click OK.

The Key Loader reads the target device’s identifying information, retrieves a UKEK of the proper
algorithm type from the UKEK file, and downloads the UKEK to the target device at the proper SLN
and keyset with the proper key ID.

Click the Finish button to exit the Key Loader application. New UKEKSs are loaded and the radio is
now ready to accept TEKs via OTAR with the trunked radio network.

7.7.3 Load Keys Using Harris Key Loader

Harris Key Loader is part of Harris Key Manager and can be used by the Crypto Officer or Technician to
load the keys into the radio.

Refer to the Harris Key Loader online help if additional information is required when performing this

procedure.

1. Connect radio to the Service PC as shown in Figure 7-1.

2. Power on the radio, if not already.

3. Select Start = Programs - Harris Key Manager 2 Harris Key Loader.
4. At the Key Loader Welcome screen, click Next.

5. Select Load a Distribution Set into one or more devices.

6. Click Next.
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7. Browse to the Key File and enter the password.

8. Click Next to validate the password and continue. If the password is incorrect, the screen will display
an error message.

9. Select the serial port from the drop-down list and select Next.
10. Select the radio type from the drop-down list and click Load.
11. Click Finish.
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8.

8.1

SERVICING

To ensure the XG-75 continues to operate at peak efficiency, we recommend periodically inspecting and
cleaning the units. We also recommend periodically testing the units to ensure they are operating within
FCC limits.

This section provides the following information:

e Preventive Maintenance (Section 8.1)

¢ Handling Precautions (Section 8.1.1)

e Annual Physical Inspection (Section 8.1.2).

e Basic Radio Measurements (Section 8.1.3)

e Cleaning (Section 8.1.4)

e Preventive Maintenance for Immersion-Rated radios (Section 8.2)
e Servicing Intrinsically Safe radios (8.3)

¢ Maintaining Battery Packs (Section 8.5)

PREVENTIVE MAINTENANCE

To ensure a high operating efficiency and to prevent mechanical and electrical failures, perform periodic
maintenance according to the schedule outlined in Sections 8.1.1 and 8.1.3.

8.1.1 Handling Precautions

A CAUTION - Do not carry the radio by the antenna

CAUTION

This radio contains components that are susceptible to damage by ElectroStatic Discharge (ESD).
Service personnel should be knowledgeable on the proper handling procedures and should only work on
the radio in an approved ESD environment.

‘\ Use proper grounding techniques (wrist or waist straps with grounding cords, grounded

\ table-top mats, etc.) and other approved methods in order to minimize the chance of
m damage from ESD.
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8.1.2 Physical Inspection

Before placing the radio into service, inspect it for any physical damage and ensure all buttons, knobs,
and switches are functional. There are no requirements for internal inspection of the radios. Refer to
Section Table 8-1 for part numbers and ordering information.

Table 8-1: Physical Inspection

ITEM DESCRIPTION

INSPECTION COMMENTS

Knobs (volume-on/off and group/channel select)

Cracks, fractures, wear, contaminants.

Switches (volume-on/off and group/channel select)

Loose switches, erratic updates.

Buttons (PTT, emergency, option, clear/monitor)

Wear, actuation force, tactile feel, erratic updates.

Keypad

Wearr, tears, erratic updates.

Display and display lens

Cracks, fractures, scratches, contrast, missing
segments, obstructions.

Battery pogo pins

Wear, spring force, stuck pins, contaminants.

Battery gasket

Wear, cracks, scratches, obstructions, color.

Microphone hole and gasket

Contaminants, obstruction, gasket tears and
scratches.

LED Lens Cracks, fractures, scratches, obstructions, colors.
Wear, plating, cracks, scratches, fractures,
ubC contaminants, corrosion, erratic accessory

operation.

Case, chassis, and battery integrity

Cracks, scratches, fractures, wear, contaminants,
corrosion.

Screws

Loose screws, corrosion, o-rings/seals.

Battery connection

Loose battery fit, erratic power cycling.

Accessory connection

Erratic accessory operation.

Antenna

Loose fit, cracks, fractures, cuts, bends, twists,
wear.
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8.1.3 Basic Radio Measurements

Perform the following tests annually or as required by local directives.

Basic Radio Measurements

Schedule

Comments

Reference Oscillator (TCXO)

Immediately, if unit was in storage for
two (2) months or more.

Six (6) months after first deployment.

Refer to Section 11.5.2.

Annually
TX power Annually Refer to Section 11.5.3.
TX deviation Annually Refer to Section 11.5.5.
RX sensitivity Annually Refer to Section 11.5.11.2.
RX squelch Annually Refer to Section 11.5.10.

8.1.4 Cleaning

Keep the exterior of the radio, battery, antenna, and radio accessories clean. Periodically clean using the

following procedures:

1. To remove dust and dirt, use a soft clean damp cloth.

2. For more rigorous cleaning, use the following procedure:

Do not use chemical cleaners, spray, or petroleum-based products. They may damage
the radio housing. We recommend using an “antibacterial hand soap dishwashing

CAUTION glhlle.

a. Cover the speaker and microphone areas to protect them when cleaning.

b. Prepare the cleaning solution using warm water.

c. Drop the cleaning cloth into the solution, wring it out, and wipe the radio clean.

Do not apply cleaning solution directly on radio. Repeat the process until the radio is
clean.

NOTE

d. Follow up by wiping off the radio with clean damp cloth using warm water only.

e.  Wipe dry with clean cloth.

3. Remove the battery and wipe the battery and radio contacts using a soft dry cloth to remove dirt or
grease. This will ensure efficient power transfer from the battery to the radio.
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4. Remove any accessories and clean the accessories Universal Device Connector (UDC) contacts using
a clean dry cloth. When the UDC is not in use, cover the connector with the protective dust cap to
prevent the build-up of dust or water particles.

5. If the radio is used in a harsh environment (such as driving rain, salt fog, etc.), it may be necessary to
periodically dry and clean the battery and radio contacts with a soft dry cloth or soft-bristle non-
metallic brush.

8.2 SERVICING IMMERSION-RATED RADIOS

Preventive Maintenance for Immersion-Rated Radios

XG-75 model radios with Immersion Option must be serviced by a service center
authorized and certified by Harris to perform the necessary tests to verify watertight
integrity. As part of a thorough preventive maintenance plan, Harris recommends
Immersion-Rated XG-75 portable radios are, at a minimum, tested and re-certified on
an annual basis. Harris further recommends that the radios be tested on or close to the
anniversary of the ship date printed on the Model Number label on the back of the
radio (see Figure 8-1).

CAUTION

8.2.1 Authorized Service Centers

To recertify the watertight integrity of the XG-75 portable radio, the radio must be inspected by a service
center authorized and certified by Harris to perform the necessary tests to verify the watertight integrity.

The Harris Service Network includes company-owned service facilities as well as the capabilities of
service partners located throughout the world. We have over 250 Authorized Service Centers (ASC)
qualified to perform warranty repairs, installation and maintenance services. For a list of ASCs, contact
our Customer Care center.

The XG-75 model radio with immersion option, under
warranty, MUST be serviced by a service center authorized
by Harris to service the immersion-rated radios. If service is
performed by the user or by any service center not authorized
by Harris for this purpose, the warranty will be VOID.
Unauthorized service is made discernible by a tamper-evident
label within the battery well at the back of the radio. The
standard product warranty on the XG-75 radios is two (2)
years parts and labor. Harris recommends that the radio’s
immersibility be tested once a year by a qualified and i el
approved service center with access to the specialized Figure 8-1: Labels
equipment required.

MODEL NUMBER
LABEL (Ship Date)

IMMERSIBLE LABEL

Immersible

8.2.2 Testing

Procedures for testing the watertight integrity of the XG-75 portable radio are beyond the scope of this
manual. Please refer to the Compressed-Air Immersion Simulator (CIS) Product Manual, MM-009543-
001 for instructions. The CIS provides a quick and accurate means for testing the water-tight integrity of
immersible radios using compressed air to simulate immersion. This is a required test whenever an
immersible radio has undergone service, the radio chassis has been opened, or the tamper proof label has
been broken or is missing.
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8.3

8.4

SERVICING INTRINSICALLY SAFE RADIOS

Certain models of the XG-75 portable radio are rated “Intrinsically Safe” by the Factory Mutual Research
Corporation and Canadian Standards Association. These units must be serviced by FM/CSA-certified
service centers to retain the Intrinsically Safe certification. All Harris owned service centers are FM/CSA
certified. Other service shops may or may not be certified by the rating agencies. Check with your
service provider prior to having any Intrinsically Safe product serviced.

EXTERNAL CONNECTIONS

A

CAUTION

<IS>.

CAUTION - Only approved Intrinsically Safe options can be used with an
Intrinsically Safe radio. This includes battery packs, speaker microphones, antennas,
etc. The specific antenna and speaker microphone options and carrying accessories
that may be used with Intrinsically Safe radios appear in Table 4-1 designated by

8.4.1 RF Connections

8.4.2

Top Antenna Insert

Side Antenna Bypass Connector

Universal Device Connector (UDC)

The 15 pin UDC connector mates to numerous external devices.

Partial listing:

Programming

External Speaker Microphone
Enhanced Vehicular Charger

Key Loading for Encrypted Voice
Data Cable

Multiple Vendor devices

OEONONORONONO),
EOO®LE®O®®

Figure 8-2: UDC
Connections

E1l*
E2
E3
E4
ES*
E6*
E7*
E8*
EO*

Switched A+
USB D+

USB D-

USB VBUS
UDC Sense
UDC Speaker +
UDC Speaker -
Gnd A-

EXT. MIC. In

E10*EXT. PTT- **
E11*EXT. EMER

E12

TX Data In **

E13*RX Data Out

El4

Mute Out **

E15*T-/R **

* |eads available on TS-011826-
001 Test Box

** |_eads have other uses.

34



l/-lARl?lS ’
14221-1100-5050

8.5

ﬁ Whenever the UDC is not in use, be sure to install the UDC cover, p/n FM-014712, to
protect the UDC from damage or moisture.

NOTE

BATTERY PACKS

The XG-75 series portable radios use rechargeable, recyclable Nickel Metal Hydride (NiMH), Lithium-
lon (Li-lon), or Lithium Polymer (Li-Poly) batteries. Please read carefully, the battery information
provided, to maximize the useful life of each type of battery.

Do not disassemble or modify Lithium battery packs. Lithium battery packs are
equipped with built-in safety and protection features. Should these features be
disabled or tampered with in any way, the battery pack can leak electrolyte,
WIS overheat, emit smoke, burst, and/or ignite.

If the battery is ruptured or is leaking electrolyte that results in skin or eye contact
with the electrolyte, immediately flush the affected area with water. If the battery
electrolyte gets in the eyes, flush with water for 15 minutes and consult a physician
WARNING  [ILECIEVEA

8.5.1 Battery Pack Usage

NiMH, Lithium-ion, and Lithium Polymer batteries vary in capacity and life cycle. NiMH, Lithium-lon,
and Lithium Polymer batteries require that basic usage guidelines be followed in order to optimize the
battery runtime or shift life.

The following guidelines will help optimize the battery runtime or shift life:

e Ensure Nickel-based battery packs are fully discharged (as indicated by the radio low battery
warning) before re-charging. Full discharge is not required for Lithium battery packs.

e Periodically condition Nickel-based battery packs. The frequency should be determined based on
usage patterns (refer to ECR-7367). If the battery is fully discharged (to radio Low Battery warning)
during routine use, the frequency of conditioning may be reduced. Lithium-ion and Lithium Polymer
batteries do not suffer from memory-effect and therefore do not require conditioning.

Do not leave any Harris rechargeable batteries in a charger for more than a few days.

8.5.2 Servicing Battery Packs

To ensure battery packs are readily available for radio operators (that is, the user has a fully charged, long
running battery pack at the beginning of the work-shift) we recommend establishing a battery service
program (refer to ECR-7367 for details). As part of that program, it is important to actively monitor
battery usage and periodically recondition the battery pack (see Table 8-2).

Table 8-2: Battery Pack Usage Patterns

PATTERN DESCRIPTION EXAMPLE NEED TO RECONDITION

Battery is taken out of the charger and
used for 8-12 hours (low battery warning)
then recharged.

A police officer that carries the

radio all day. Annually, to track capacity
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PATTERN DESCRIPTION EXAMPLE NEED TO RECONDITION
Battery is charged, used for over 8 hours :
B then recharged and immediately used for A manuf_acturmg plant that has Semiannually
. three shifts a day.
the next shift.
c* Battery is fully charged, used for 4 hours An administrator. May apply to Monthl
or less, and returned to the charger. a user that has two batteries. y
Battery and radio reside in the desktop
D* charger, radio turned ON waiting for a Fireman or EMS Monthly
call.
E Batt.ery and radio are used with a Vehicle patrol officer. Monthly
vehicular charger.
E Batteries are stored for more than two After one month of storage
weeks at room temperature
Batteries are stored for more than two
G weeks at elevated temperatures (around After two weeks storage
30°C)
* These patterns are the hardest on a battery pack.
8.5.3 Reconditioning Battery Packs
Always use Harris authorized chargers and conditioners. Use of unauthorized chargers
and conditioners may void the warranty.
CAUTION
8.5.3.1 Conditioning NiMH Battery Packs
Failure to properly condition NiMH battery packs before initial use will result in
shortened performance by the battery.
CAUTION

Condition a new NiMH battery pack before putting into use. This also applies to rechargeable NiMH
battery packs that have been stored for long periods (weeks, months, or longer). Conditioning requires
fully charging and fully discharging the battery pack three (3) times using the tri-chemistry charger. The
first time the battery pack is put into the charger, this unit will condition Nickel-based battery packs by
automatically charging and discharging (cycling) the battery. Refer to the appropriate charger manual for
details.

8.5.3.2

Lithium battery packs do not suffer from memory effect and therefore do not require conditioning.

Conditioning Lithium Battery Packs

Always use Harris authorized chargers and conditioners. Use of unauthorized chargers
and conditioners may void the warranty.

CAUTION
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8.5.3.3 Additional Information

For more information regarding the proper care of portable radio battery packs or establishing a battery
maintenance program, refer to ECR-7367.

8.5.4 Charging Battery Packs

There are a number of battery chargers available from Harris. These include single and multi-position
rapid chargers and vehicular chargers.

Harris chargers are specifically designed for charging battery packs. The chargers differentiate between
NiCd, NiMH, Li-lon/Poly battery packs and automatically adjust charging rates. Refer to the appropriate
charger manual for specific operating instructions.

8.5.5 Charging Guidelines

Observe the following guidelines when charging a battery pack:

e Avoid high temperatures during charging.
o Discontinue use if the charger is overheating.
e Only charge battery packs using a rapid charger approved for use by Harris.

e Do not leave batteries in the charger indefinitely. For best results leave the battery in the charger for
two to six hours after the Green Ready LED comes on. Then place the battery pack into service and
fully discharge (as indicated by the radio “Low Batt” warning) before re-charging.

If any faults are encountered while charging the battery pack, consult the chargers’ manual to determine
the cause and possible corrective action.

8.5.6 Changing the Battery Pack

8.5.6.1 Intrinsically Safe Battery Pack Replacement

Only battery packs identified with a green FM/CSA label shall be used with a portable radio that is rated
and labeled as FM/CSA Intrinsically Safe. Use of non-specified battery packs voids FM/CSA approval.

The following battery pack is approved for use in Intrinsically Safe XG-75 portable radios:
Option BT-023406-004 Nickel Metal Hydride (NiMH) Battery, Immersible
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8.5.6.2 Removing the Battery Pack

Make sure the power to the radio is turned off.

Although the XG-75 has been designed to tolerate changing the battery pack without
turning power off, Harris recommends turning the radio off before changing battery packs

cauTion  toensure safety and best operation.

Refer to Figure 8-3 and perform the following to remove the battery pack.

1. Press or pull both latches on either side of the battery pack @ toward the bottom of the radio
simultaneously.

2. Pull the battery @ away from the radio.

3. Remove the battery pack from the radio.

Figure 8-3: Removing the Battery Pack

8.5.6.3 Attaching the Battery Pack
Make sure the power to the radio is turned off.

1. Align the tabs at each side on the bottom of the battery pack with the slots at the bottom of the battery
cavity @.

2. Push the top of the battery pack @ down until the latches click to attach the battery to the radio.
3. Tug gently to verify that the latches are secure and the battery pack is properly attached to the radio.

Figure 8-4: Attaching the Battery Pack
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8.5.7 Battery Pack Storage and Disposal

If a battery pack is expected to be idle for a month or more, it should be properly prepared.

Battery packs should not be stored fully charged. Before storing Nickel-based battery packs, discharge
them to their end-of-life voltage (about six volts). If the battery is not discharged prior to storage,
depending on the length of storage, its overall capacity may be reduced.

Lithium batteries should be stored with approximately 40% charge. Although, all battery packs
experience some capacity loss during storage, the shelf life varies by chemistry, for example, the shelf life
for NiMH battery packs is about three years and for NiCd battery packs about five years. It should be
noted that any capacity drop that occurs during storage is permanent and cannot be reversed.

While capacity loss cannot be totally prevented, the following guidelines will reduce the effect during
storage:

o Battery packs should be stored in a cool dry storage area (32 to 86°F [0 to 30°C]), preferably a
refrigerator, but avoid storing in freezers. Place the battery pack in a plastic bag to protect it against
condensation.

o Do not store charged battery packs, ensure the battery has been discharged (to about 6 volts).
e Lithium batteries should be stored approximately 40% charged.
o Never leave a nickel-based battery sitting on a charger for more than a few days.

¢ Recondition the battery pack before returning it to service.

Never incinerate a battery. Disposing of a battery pack by burning will cause an
explosion.
CAUTION

8.5.7.1 Nickel Metal Hydride Battery

There are no special requirements concerning the disposal of NiMH batteries. NiMH batteries can be
recycled. Call Toll Free 1-800-8BATTERY for information.

8.5.7.2 Lithium Batteries

There are no special requirements concerning the disposal of Lithium batteries. Lithium batteries can be
recycled. Call Toll Free 1-800-8BATTERY for information.
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9.
9.1

9.2

CIRCUIT ANALYSIS

GENERAL

This section describes the basic operation of the XG-75 700/800 MHz radio. Each radio contains two
primary circuit board assemblies:

e Main Board
» Interface (I/F) Board

These circuits interface with other subassemblies including the Universal Device Connector (UDC),
battery, control knobs, and optional keypad assemblies.

The basic relationship between the boards and between the other radio subassemblies is shown in Figure
9-1. Simplified block diagrams are included in this section and schematics are provided in Section 19.

Keypad & Universal Antenna
Option Buttons Device
Connector *
(UDC)
A A
\ 4 \ 4 \4
40-pin
Connector .
Interface Board < » Main Board |«—| Control Knobs
A
Microphone 1 Speaker v Microphone 2
D Battery —<

Figure 9-1: XG-75 700/800 MHz Block Diagram

MAIN BOARD

The Main Board contains the following functional circuits:
» Receiver circuitry

e Transmitter circuitry

»  Synthesizer circuitry

»  Control Logic circuitry

The XG-75 series radios employ a double conversion, dual band 1/Q receiver. The receiver input
frequency range is 764-776 MHz and 851-870 MHz. The first IF frequency is 70.05 MHz and the second
IF frequency is 450 kHz. The signal is 1/Q sub-sampled at 30 kHz to translate the filtered signal to
baseband. The signal is then processed and demodulated before being applied to an audio power amplifier
and the speaker.
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The transmit section is a direct baseband-to-RF up-conversion transmitter which takes a complex pair
(1/Q) of signals from a baseband dual digital-to-analog converter (DAC) and creates an RF signal in either
the 700 or 800 MHz band. This signal is amplified, filtered, and sent through the High Power Amplifier
(HPA) for further amplification prior to being applied to the antenna.

14221-1100-5050

The Control Logic circuitry provides all the necessary program management, memory, and operational
control of the radio. A more detailed description is provided in later sections of this manual.

9.2.1 Receiver Section

The Receiver section of the Transceiver consists of the following functional circuits:
*  RXFront End

* RXFiltering and 1st Mixer

* RX2nd Mixer

e IF Amplifiers

The following circuit descriptions are accompanied by simplified block diagrams with references to the
Schematic Diagram G3UD10072, sheets 1 through 2 (see Section 19).

9.21.1 RXFront End

The primary purpose of the Receiver Front End is to filter out any unwanted signals. The antenna receives
the incoming RF signals which are filtered by a Low Pass Filter (LPF) circuit before being routed through
the T/R Switch to RX band select switch (U101). The signal is then switched by U101 into one of the two
Band Pass Filters for pre-selection using either the 770 MHz Band Pass Filter FL101, or 860 MHz Band
Pass Filter FL102.

Antenna FL101 FL103
770MHz 770MHz
Bandpass Voltage Variable Image Filter
Filter Attenuator’ Q102
u10 U102 U103 U104
RX_RF1
FL102 / FL104
860MHz 859MHz
Bandpass Image Filter
Low TR Filter RX_ATTN g
Pass Switch
Filter
From
HPA

Figure 9-2: Receiver Front End Block Diagram

RX band select switch U102 routes the filtered signal to a VVoltage Variable Attenuator (VVVA). The RX
Front End is attenuated, if necessary, by CR104 to CR106, and associated circuitry. The VVA circuit is
controlled by the feedback signal RX_ATTEN from the IF Amplifiers and can apply between 1 and 30
dB of attenuation before the signal is applied to a Low Noise Amplifier (LNA) Q102. The amplified
signal is then routed by RX band select switch U103 to either the 770 MHz Image Filter FL103 or the 859
MHz Image Filter FL104. RX band select switch U104 selects the correct image filter output and the RF
signal RX_RF1 is routed to the RX Filtering and 1% Mixer circuitry.
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9.2.1.2 RXFiltering and 1st Mixer

The RF signal RX_RF1 is sent to the first mixer (U205). The local oscillator signal RX_LO1 from the
Synthesizer (refer to Section 9.2.3) is mixed with the incoming RF signal in the 1% Mixer U205. The
mixer down converts the RF signal to the 70.05 MHz First IF signal.

U205 FL202 Q202
FET Mixer
70MHz
RX_RF1 Bandpass FIRST_IF_1
Filter
RX_LO1

Figure 9-3: RX Filtering and 1st Mixer Block Diagram

The 70.05 MHz signal passes through the 70.05 MHz Band Pass Filter (FL202). This filter has a +10 kHz
bandwidth. The 70.05 MHz signal is then amplified by discrete amplifier (Q202). The 70.05 MHz output
signal FIRST_IF_1 is then applied to the RX 2nd Mixer stage.

9.2.1.3 RX 2nd Mixer

The RX 2nd Mixer circuit consists of a mixer, IF amplifiers, external 450 kHz Band Pass Filters, and an
IF limiter. The 70 MHz IF signal FIRST_IF_1 is applied to 2nd Mixer U201. The 2nd Local Oscillator
signal RX_LO2 from the Synthesizer (refer to Section 9.2.3) is mixed with the 1st IF signal and down
converted to a 450 kHz IF signal.

S
: FL204 :
| |
U201 : 450 kHz :
IF Mixer | Wldeband I
| BP Filter |
U202 | |
u203! ‘ U204
FIRST_IF_1—>§>* I ! [ SECONDIF
| —e |
ox L0 | * FL203 |
450 kHz
......... Narrowband
BP Filter
——» ARSSI
L—» RX RSSI

Figure 9-4: RX 2nd Mixer Block Diagram

The 450 kHz IF signal is then connected to Bandwidth switch (U203). U203 provides selection between
narrowband filtering (12.5 kHz) using ceramic filter FL203, or wideband filtering (25 kHz) using filter
FL204. U203 is controlled by the Dual Core Processor’s (U600) Control Circuit General Purpose
Input/Output (GPIO) signal RCVR_BW_SEL. When the RCVR_BW _SEL signal is low, U203 selects
the 12.5 kHz NB filter. When the signal is high, U203 selects the 25 kHz filter.
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The signal is recombined in switch U204. The output from U204, SECOND_IF is routed to the IF
Amplifiers, described in the next section. The SECOND _IF signal is also fed back to U201 and used to
generate the RSSI signal.

The RSSI signal is used as an Automatic Gain Control (AGC) on the RX path and is provided to the
seven-channel ADC (U705) where it can be directly read by software executing on the Main Processor
Unit (MPU) section of the Dual Core Processor U600. The RSSI signal is also used to control the RX
VVA, causing its attenuation to increase at higher input signal levels. The level at which the attenuator
begins to operate is controlled by a combination of the MPU-controlled DAC voltage level and
RX_ATTN signal level from U107.

9.2.1.4 IF Amplifiers

The 2nd IF signal, SECOND_IF, is amplified and limited by the Limiting Amplifier U209. The signal is
then filtered by another stage of Band Pass Filtering using FL201 and conditioned by Buffer Amplifier
U208. The output of U208 is then fed to the 12-bit ADC U207. U207 performs the A/D conversion and
the resulting data is fed to the GATE ARRAY (U703) and then to the Dual Core Processor (U600). The
ADC operates at 30k complex samples per second (csps).

U209 FL201 U208 U207
450 kHz .
SECOND_IF Wideband 12-BitADC |, Rx_ADC_DATA
BP Filter
A A
RX_ADC_CS
RX_ADC_MCLK
Y 1= N (R e ——— -

A 4

A 4

U107 I
RX_RSSI !
| U106
I RX_ATTN
Y :

RX_ATTEN_ADJ

Figure 9-5: IF Amplifier Stage Block Diagram

The position of switch U106 determines whether the attenuator control signal RX_ATTN applied to
Variable Voltage Attenuator circuit is the RSSI signal from U201 or under MPU software control. The
switch is controlled by the RCV_ATTEN_CTRL signal from the GATE ARRAY U703 (see Section
9.2.4.1). If the RSSI signal is used, the signal is conditioned by U107 before being applied to VVA.

The ADC digital samples (RX_ADC_DATA) of the receive signal are pre-filtered by the MPU section of
the Dual Core Processor U600. The processing functions depend on the operating mode of the
transceiver. These functions typically include DC blocking, phase correction, lowpass filtering, scaling,
demodulation, and squelch.

When the digital signal processing is complete, the digitized audio signal is sent to the sigma-delta
CODEC U601 (see Section 9.2.5). This produces an audio signal, which is routed to the internal speaker
(via audio amplifier U804, U805) or an external speaker via the UDC port.
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9.2.2 Transmitter Section

The XG-75 DBR employs a single direct conversion transmitter capable of operating in one of four output
bands:

s 794-806 MHz

» 806-825 MHz

e 851-870 MHz (high or talkaround)

* 764-776 MHz (talkaround).

The software in the processor selects the desired band.

The XG-75 DBR is also multi-mode, in that it is capable of operating in the analog or digital mode.

In analog mode, audio signals originate from an internal microphone on the Interface (I/F) board. The
audio signal is filtered and converted to digital mode by the audio DUAL CODEC (U601), as described
in Section 9.2.4. The Dual Core Processor (U600) then performs additional processing such as
microphone ALC, limiting, and scaling. The Dual Core Processor then performs FM modulation with
limiting, and generates digital baseband FM (1/Q samples). These are sent to the baseband dual sigma-
delta DAC (U602).

In digital mode, digital bits originate at the microphone, serial port, or CPU and are filtered before being
modulated by processor U600. In either mode, only the source of the information is different, the
processor generates the actual 1/Q modulation waveform.

The transmitter section consists of the following functional circuits:
e Transmitter CODEC and Modulator Interface

* 1/Q Modulator

e TX Mixer and TX Filtering

» High Power Amplifier (HPA)

» HPA Power Regulation and Temperature Sensor

9.2.2.1 Transmitter CODEC and Modulator Interface

The high performance sigma-delta dual channel digital to analog converter (DAC) U602 converts the
serial data from the processor into two analog modulating signals. These signals are complex; and consist
of in-phase (I) and quadrature (Q) components. These I/Q signals are each individually fed into dual
input, differential amplifiers (U603) to low pass filter the DAC output as shown in Figure 9-6.

The outputs are individually fed into a pair of differential amplifiers U402 and U403 that convert the
single ended signal into a differential output signals. The output signals from U402 are the I-Channel
positive going base band signal (IBBP), and an I-Channel negative going base band signal (IBBN). The
outputs from U403 are the Q-Channel positive going signal (QBBP), and a Q-Channel negative going
signal (QBBN). The offset level is controlled by the signal I/Q_VREF that is buffered using op amp
U605.
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Figure 9-6: TX CODEC and Modulator Interface Block Diagram

9.2.2.2 1/Q Modulator

These differential 1/Q signals are subsequently provided to an 1/Q modulator U401 for direct modulation
to the desired RF frequency. The modulator receives an LO signal (TX_LO1) corresponding to the
transmit internal frequency (682-709 MHz, 920-940 MHz).

U401
1Q MODULATOR

T401

TX_LO1
§| E_ > PHASE SPLITTER

QBBN » 695MHz
(X — Bandpass [
QBBP > w Filter U404
. :l>— e TXIF

¥
IBBM » —
> (@ 930MHz
IEBP > Bandpass [—
Filter
-
TX_ARM

Figure 9-7: 1Q Modulator Block Diagram

The LO Phase Splitter generates two LO signals at 90° of phase difference with each other, to drive two
mixers in quadrature. Baseband signals are converted into current form in the differential V-to-I
converters, feeding into the two mixers. The outputs of the mixers are combined to feed the differential-
to-single-ended converter, which provides a 50 Ohm output interface. Bias currents to each section are
controlled by the enable signal (TX_ARM).

The modulator output signal is then passed through a band pass filter changed by the switch U405, U404.
The output signal (TX_IF) is sent to the TX Mixer.
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9.2.2.3 TX Mixer and TX Filtering

The local oscillator signal TX _LO2 from the Synthesizer (refer to Section 9.2.3) is mixed with the
incoming TX_IF signal in the TX Mixer U410. The mixer up converts the TX_IF signal to the transmit
frequency (764-776 MHz, 794-806 MHz, 806-825 MHz or 851-870 MHz).

The first amplifier is U408. The next stage (U407) is a voltage variable amplifier. The signal
TX_APC_CTRL_D is software-controlled and used to vary the power level of the transmit signal. The
signal from a voltage variable amplifier is then routed through selected band pass filters to remove
unwanted noise and harmonics. The band switches U308 and U309 are selected by the band select signals
from the Dual Core Processor (U600).

These switches route the signal through the proper filter (FL301 to FL304) for the band selected and
provide additional filtering to eliminate out of band noise.

FL301

770MHz
Bandpass
Filter

FL302
800MHz
Bandpass

Filter
U410 U408 U407 U308 U309 U303

T402

TX"FWSII

TX_LO2

TX_PA_DRIVE
— FL303 —e

859MHz
Bandpass
Filter

TX_APC_CTRL_D

FL304

815MHz
Bandpass
Filter

Figure 9-8: TX Mixer and TX Filtering Block Diagram
The signal level at the output of the switched filter bank is typically at -11 dBm. The signal is then
amplified by the amplifier U303 before being routed to the HPA driver stage.
9.2.2.4 High Power Amplifier (HPA)

The HPA uses MOSFET transistors (Q301 and Q302), as shown in Figure 9-9, which are capable of
producing in excess of 4.5 watts output. The RF power N-MOS Q301 is the driver stage of the HPA. The
power stage of the HPA has two RF power N-MOS transistors Q302 in the final stage.
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Figure 9-9: HPA Block Diagram

The HPA output passes through RF coupler Z301 before going to the TX input of the T/R switch on the
transceiver board. From there, the transmit signal passes through a lowpass filter in a harmonic trap
(L1021, L1212, C101, C102, C103, and C115) to reduce harmonic content. The radio uses the harmonic
trap to filter spurious radiation produced by the RF power amplifier as well as harmonics created by the
switching diodes. From there, the transmit signal is routed to the antenna terminal.

9.2.2.5 HPA Power Regulation and Temperature Sensor

The operating power levels of the radio are software-controlled through the Automated Power Control
(APC) software configuration parameters. The RF level detector, temperature sensor, and the transmit
interlock control circuits feed operating data to the APC circuits.

9.2.2.5.1 Temperature Sensor

As shown in Figure 9-9, the temperature sensor monitors the heat generated by the HPA and the radio in
general. The output from the sensor signal HPA_TEMP is sent to the ADC U705 in the APC circuit. The
Dual Core Processor (U600) monitors the output voltage from the ADC.

9.2.2.5.2 MAIN Control DAC (U706)

The Transceiver DAC U706 is an 8-bit, 8-channel DAC used to generate analog voltages which calibrate,
set operating levels, and enable controls for the transceiver. The data sent to the DAC originates in the
Dual Core Processor U600.

When properly enabled, the DAC sends the TX_ARM and TX_EN signals to the HPA Power Regulation
and Temperature Sensor Circuit. In addition, the DAC also enables the HPA by routing signals through
the differential amplifiers U301 and sending the TX_DRIVER_GATE and TX_HPA_ GATE signals to
the HPA as shown in Figure 9-9.

9.2.2.6 TX DAC (U602)

The TX DAC (U602) is a dual 16/24 bit sigma-delta (XA) DAC. The MCLK is generated by the GATE
ARRAY U703 and input to U602. MCLK is divided internally to the GATE ARRAY, to arrive at the
DAC sample rate. U602 has an 12S serial interface with the Dual Core Processor for transfer of data.
U602 is a slave on the 12S bus.

The GATE ARRAY reference clock Z601 is a 24.576 MHz +5ppm oscillator. The signal is applied to the
Gate Array where it is divided by five to create MCLK for the TX DACSs, which create a 19.2 kHz sample
rate.
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The oscillator frequency is divided by two when a 48 kHz sample rate is required.

9.2.2.7 Automated Power Control (APC) Circuit

HPA output power management is performed by the processor (U600). This allows the power control
loop to hold the loop’s last value while the transmitter is off. The main components of the power control
loop are a DAC, a variable gain amplifier (VGA), a power detector on the HPA output, and an ADC.

A small amount of transmit energy is sampled by the directional coupler Z301. This signal is detected the
detector circuit (CR302) as shown in Figure 9-9. The output signal (AHPA_PWR_SENSE) is processed
by the 12 bit ADC (U705) and the Dual Core Processor (U600) compares the output voltage from the
power detector to its programmed set point. If necessary, the Dual Core Processor generates an error
value to adjust the output power level by writing to the one channel of the two channel 12-bit DAC U510.
U510 generates the control signal (TX_APC_CTRL_D) that adjusts the gain of U407 (see Figure 9-6).
This enables the radio to maintain the desired transmit output power.

9.2.3 Synthesizer Section

The RF Synthesizer Circuitry contains four Phase-locked-Loop RF synthesizers and a master oscillator
(VX/TCXO). These synthesizers provide all RF reference signals necessary for the operation of the
receiver and transmitter sections.

The radio has four separate local oscillators (LOs). There are two RF LOs (920 to 940 MHz and 682 to
709 MHz) that are shared by the receiver and transmitter circuits. There are two Receiver Second LOs
(69.6 MHz and 70.5 MHz), and four Transmitter Second LOs (123.2, 126.4, 161.6, and 164.0 MHz).

The RF local oscillators used in the radio depend on the band the radios operating frequency. In the 700
MHz band, the 700 MHz LO is used for receive and the 930 MHz LO is used for transmit. In the 800
MHz band, the 930 MHz LO is used for receive and the 700 MHz is used for transmit.
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Figure 9-10: Synthesizer Block Diagram

When local oscillators are not required for radio operation, the main processor unit directs the power
circuits to power down the unused local oscillators to reduce current drain on the battery.

In the receive mode, the appropriate RF local oscillator signal (RX_LO1) is routed to the RX 1% Mixer.
The receiver second LO is also routed to the RX 2" Mixer. The receiver second LO is tuned to 69.6 MHz.

In the normal transmit mode the output from the TX_LO1 transfer switch is routed through a pair of
switched filters to suppress the unwanted LO and then is routed to the 1/Q modulator.

In the 700 MHz mode the TX_LO1 is tuned to 920.4-940.0 MHz. In the 800 MHz mode the TX_LO1 is
tuned to 682.8-708.4 MHz.

In the normal transmit mode the output from the TX_LO?2 is routed to the TX Mixer.

In the 700 MHz repeater mode, the TX_LO2 is tuned to 126.4 MHz. In 700 MHz talkaround mode the
TX_LO2 is tuned to 164.0 MHz. In the 800 MHz repeater mode the TX_LO2 is tuned to 123.2 MHz. In
the 800 MHz talkaround mode the TX_LO2 is tuned to 161.6 MHz
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9.2.4 Control Logic Circuitry

The heart of Control Logic Circuitry is the Dual Core Processor U600. This device contains all the digital
processing for the radio and the interface to the Interface (I/F) board.

Operation of the Dual Core Processor is divided into functional circuits, as shown in schematic diagrams
G3UD10072, sheets 6 through 12 (see Section 19.1). These functional circuits are described in the
following sections of this manual.

9.2.4.1 Dual Core Processor (U600)

The Dual Core Processor U600 is similar to Texas Instruments OMAP5910 JZZG2. The processor
contains an ARM925-based Microprocessor Unit (MPU) core and a C55x Digital Signal Processor (DSP)
subsystem with internal memory and control. External to the Dual Core Processor, there are SRAM,
FLASH, and GATE ARRAY memory mapped registers connected to U600’s EMIFS bus. On power up,
the Dual Core Processor boots from the Flash memory.

U600 provides all modulation and demodulation of the air link signals and higher-level protocol
processing. In addition, it controls all baseband and audio interfaces, including the microphone and
speaker.

The DSP clock input is 12 MHz. Software control multiplies the clock input by twelve to create an
internal processor clock frequency of 144 MHz.

9.2.4.2 Flash Memory

The permanent (non-volatile) program memory is stored in an 8M x 16 Flash memory device, U701. The
Flash memory is in the CSO space of U600 on the EMIFS bus. This device is capable of asynchronous or
synchronous operation, has an asynchronous access time of 75 ns when reading, and supports
synchronous operation up to 36 MHz.

9.24.3 SRAM

The SRAM, U702, is a 1M x 16 volatile memory device that is mapped into the CS1 space of the Dual
Core Processor’s EMIFS bus. The SRAM operates asynchronously with read and write access times of
70 ns.

9.2.4.4 \Wait State Control

All memory external to the Dual Core Processor U600 requires wait state control for text and tables that
need updating. The Flash and SRAM reads require 3 wait states, 5 cycles; writes require 3 wait states, 9
cycles total. The typical wait states are listed in Table 9-1.
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Figure 9-11: Control Logic Circuit Block Diagram

Table 9-1: Wait State Control for MPU at 144 MHz

MEMORY RECOMMENDED SETTINGS

TC Clock: 72 MHz (div by 2)

EMIFS Clock: 72 MHz (div TC clock by 1)

SRAM: Reads: 3 wait states, 5 cycles
Writes: 3 wait states, 9 cycles total

FLASH: Reads: 3 wait states, 5 cycles
Writes: 3 wait states, 9 cycles total

9.2.45 Reset Control

The Microprocessor Supervisor 1C, U1105, monitors the +3.3 volts line (+3.3VD). If the amplitude of this
line drops below the preset threshold or the processor software directs a reset, the MPU_RST* pin
(POWER_BAD_RESET?™) is driven to the low state. This causes the Dual Core Processor to pull the reset
signal (RESET¥*) to an active low value.

The RESET™ signal initializes the GATE-ARRAY U703 logic and registers, audio DUAL-CODEC, and
the transceiver control DAC.

9.24.6

GATE-ARRAY

The GATE-ARRAY contains registers that are memory mapped to the Dual Core Processor’s address
space, control logic for the pu-Wire interface, TX DAC clock generation and synchronization, and RX
ADC 1/Q sampling control with digital sample rate adjustment, and data formatting.

The GATE-ARRAY has three internal registers that are each four bits wide. These registers are write-
only registers from the EMIFS CS2 memory space of the processor.
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The sample rate control logic for the receive ADC U207 is synchronous to the 12 MHz input and
generates the chip select (RX_ADC_CS*) for the 1/Q sampling. It also reduces the rate of ADC serial port
from 12 MHz to 6 MHz. The bit clock to the ADC is the 12 MHz clock. A simple state machine is used to
generate the required 30k samples per second chip selects to the ADC, with the appropriate timing to
create an 1/Q sample pair.

The input signal to the ADC is the 450 kHz IF. The sub-sampling of the input signal, by 15, digitally
aliases the signal to baseband. The ADC serial output interface operates at 12 MHz. This serial data is
received by the GATE-ARRAY and digitally adjusted to 6 MHz, which is the maximum input rate of the
Dual Core Processor’s MCBSP port. The eight bit data from the ADC is reframed within the GATE-
ARRAY so that it is placed in the upper eight bits of the 16-bit word received by the processor.

The processor’s p-Wire interface controls the RF synthesizer via the GATE-ARRAY. The p-Wire CSO
interface (UW_CS0_PLL1) from the Dual Core Processor is de-multiplexed with the UW_BANK_SEL
bit to create two chip select lines (PLL1_CSO0... and PLL2_CS3...), one for each of the PLL chips on the
synthesizer board. The GATE-ARRAY also allows control of this serial interface to avoid back power
conditions into the transceiver, prior to the applying power to the transceiver.

The GATE-ARRAY, as mentioned previously, also generates clock divisors for the TX DACs. The
GATE-ARRAY reference clock (Z601) is a 24.576 MHz £5 ppm oscillator. The signal is applied to the
GATE-ARRAY where it is divided down by five to create MCLK for the TX DACs, which create a 19.2
kHz sample rate. The oscillator frequency is divided by two when a 48 kHz sample rate is required.

9.2.4.7 Serial Interfaces

The processor also contains a UART, an LCD interface, keypad monitoring circuitry, side button and PTT
activity monitoring, back light LED enable/disable, battery monitoring, and other housekeeping tasks.

9.24.8 UARTs

The Dual Core Processor’s UART1 (U600) is configured to use the UDC port for connection via
TIA/EIA-232C. The EIA/TIA-232 data lines are PTX_DATA_IN (input to U600), PRX_DATA_OUT
(transmit from terminal) UART1_CTS*, UART1_RTS*.

The UART1_CTS* may have the UDC PTT* connected to its inputs. This selection is under software
control. All of these signals are driven with 5V CMOS levels and can receive using either 5 V or 3.3 V
compatible CMQOS or TTL levels. The conversion from 5 V electrical signal levels to TIA/EIA-232 levels
is performed in accessories external to the radio.

9249 I°’C

The I°C is a serial bus used to control the LCD on the Interface (I/F) board. The LCD supports a full dot
matrix of 65 rows, with 133 columns of output. This dot matrix data is controlled by the Dual Core
Processor’s LCD section U600.

9.2.4.10 MCBSP Ports

U600’s MCBSP1 port receives data from the RF receiver ADC U207. This port on U600 is a slave
interface to the GATE-ARRAY and ADC. The data arrives as two separate 16-bit 1/Q words at 30
k-samples per second (ksps).

The MCBSP2 port is a bidirectional port which transfers audio data to the Audio DUAL CODEC U601 in
an 12S compatible format.

U600’s MCBSP3 output port (MCBSP3_DX) is used to send data (TX_DAC_DIN) to the transmitters
dual 16-bit DAC U602. The GATE-ARRAY is the bus master for generating the serial bit clock and
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frame pulse. The DAC interface is 12S compatible. The bit rate for 19.2 ksps is 614.4 kHz and for 48 ksps

is 1.536 MHz.

9.2.4.11 Interface Controls

The U600 PWL output (pin L14) drives the signal PBACKLIGHT signal to the MOSFET Q1001. Q1001
enables or disables the keypad backlight by providing a ground for keypad backlight LEDs via the J1001,
Pin 13 connection to the I/F Board.

The Dual Core Processor also controls the Tri-color LED CR1202 on the Main Board. U600’s LED1
signal controls the Red LED by turning Q1202-1 on or off. The LED2 signal controls the Green LED by
turning Q1202-2 on or off. If both LED control transistors are conducting, turning on both the Green and
Red LEDs, the LED appears Orange.

9.2.4.11.1 General Purpose Input/Output (GPIO)
The Dual Core Processor’s General Purpose Input/Output (GPIO) control lines are described in Table 9-2.

Table 9-2: U600 GPI1O Control Lines

SIGNAL NAME

I/0

FUNCTION

POWER UP DEFAULT

TX_DAC_PDN

Controls the power down line to the TX DAC
U602. Logic 0 holds the U602 in the power
down state. Logic 1 enables the DAC to
operate.

Logic O (Power down)

PLL_LOCK2

Indicates Synthesizer PLL2 lock status. Logic
1 is locked; logic 0 is unlocked.

Logic 0 (Unlocked)

PLL_LOCK1

Indicates Synthesizer PLL1 lock status. Logic
1 is locked; logic 0 is unlocked.

Logic 0 (Unlocked)

AUDIO_AMP_EN

This signal enables the audio amplifier U804
when audio is sent to the speaker. Logic 0
disables U804; logic 1 enables the amplifier.

Logic 0 (Power down)

RCVR_BW_SEL

This signal selects RX Wideband or
Narrowband operation. Logic 1 selects the 25
kHz filter; logic O selects the 12.5 kHz filter.

Logic 1 (25 kHz filter)

SWA_OUT_EN

UDC battery output control. When enabled
(logic 1) battery voltage is applied UDC Pin
E7.

Logic 0 (Power down)
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9.2.4.11.2 Micro-Processor Unit Input/Output (MPUIO)

The Dual Core Processor’s Microprocessor Unit Input/Output (MPUIO) control lines interface with the
UDC as described in Table 9-3.

Table 9-3: U600 MPUIO UDC Interface

SIGNAL NAME I/O FUNCTION POWER UP DEFAULT

This signal places an active low (logic 0) on .
MUTE_OUT O | upc pin E14. Logic O

This input signal is the push to talk (PTT)
input from an accessory attached to the
radio's UDC port. When PTT is pressed,
signal is active low (logic 0) at UDC pin E10.

EXT_PTT I Logic 1 No PTT

This line connects to UDC pin E15 and
T/R_OUT O | provides output data for use with some Logic 0
accessories.

Emergency button input from UDC port E11.
EXT_EMER | This signal is active low (logic 0) when Logic 1
Emergency button is pressed.

PWR_OFF_SENSE I high (logic 1). It is generated when the Power Logic 0

This line provides a notice of power going
away in 700-2400 ms. This signal is active

ON/OFF volume control is rotated to the off
position.

9.2.5 Audio Circuitry Overview

9.25.1 Audio DUAL CODEC (U601)

The Audio DUAL CODEC (U601) on the XCVR board is a high performance 16-bit converter with a
software-controllable programmable gain amplifier that performs A/D and D/A functions and multiple
single-ended inputs. An internal 2™ order analog low pass filter (LPF) precedes the sigma-delta ADC.

U601 has two serial interfaces with the Dual Core Processor U600. I°C bus serial interface is used for
control of the Audio DUAL CODEC settings via internal registers. The audio signal data is transferred
between the Audio DUAL CODEC and Dual Core Processor via an 1°S interface. The Audio DUAL
CODEC sample rate is controlled from the Dual Core Processor, via commands on the I°C bus interface.

The master input clock to the Audio DUAL CODEC is 12 MHz. The Dual Core Processor then sets
registers up internal to the Audio DUAL CODEC to set the divisors to obtain the final sample rate. The
data is typically sampled at 8 ksps.

U601 digitizes the microphone input (voice) as well as converting digital audio to analog for transmitting
out the speaker through the audio amplifier.

Two of three A/D inputs (INT_Front_Mic_IN, INT_Rear_Mic_IN and EXT_Mic_IN) can be selected for
input to the ADC. Usually, the output of a D/A converter is made at INT SP. However, when external
accessories are attached, it is the output is at EXT SP.
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Figure 9-12: Audio Stereo CODEC Block Diagram

9.2.5.2 Class D Audio Amplifier (U804)

U804 audio amplifier operates from +3.3VDC and B+. The output of this amplifier is controlled by the
signal AUDIO_AMP_EN. The amplifier is in a low power standby mode when the control voltage is low
to less than 1 volt and is enabled when the control voltage is high to more than 2.4 volts. The amplifier is
normally turned off unless there is audio output to a speaker. Also, when the output current exceeds the
hard current limit, the amplifier disables the outputs and initiates a startup sequence. The amplifier is a
class D switching amplifier with 70 to 80% efficiency. The output of this amplifier (OUT+, OUT-) drives
the speaker directly. The output operates directly off the battery voltage to provide the maximum power
to the speaker output lines. The output lines (INT_SP- and INT_SP+) drive the internal speaker.

9.2.6 Power Conversion and Voltage Reqgulators

Input voltage +7.5 VDC power enters the radio via battery contacts, J301 (P1-P3). Power passes through
a 2 amp fuse (F301), which is followed by a reverse voltage protection diode (CR309).

9.2.6.1 Voltage Regulators

The transceiver board contains power conversion devices; voltage regulators U1102, U1103, U1104,
U1106, U1107, U1108, U305, U306, and U307. These voltages regulators are used to provide +3.74V,
+5.0VD, +3.3VD, +1.6VD, +3.3VA, +1.8VD, VRF5 (+5.0V), VSYN-5 (+5.0V) and VSYN3 (+3.3V), as
shown in Figure 9-13.
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Raw 3.3VLDO Audio Circuitry
Batter » Regulator +33VA >
y U1107
3.3V LDO Digital Circuitry
» Regulator 33V >
374V U1104
| DC/DC Converter T8VIDO | .iawo DSP 110 Memory
Fuse F301 » Regulator >
U1108
1.6V DSP Core
» DC/DC Converter &0 >
U1106
R R5e\éllj_|2t%r +5.0VD Digital Circuitry R
U1103
TX_ARM switch, TX_EN switch,
5V LDO VRE-5 Receive Circuitry, Transmitter Circuitry
» Regulator - >
U305
5V LDO Synthesizer Circuitry
» Regulator YSYN-S >
U306
3.3V LDO Radio Circuitry
» Regulator VSYN-3 >
U307

Figure 9-13: Power Conversion Block Diagram

9.2.6.1.1 DC/DC Converter (U1102 and U1106)

The primary switching supply for the MAIN baseband circuitry is derived from the +3.74 VDC switching
supply, U1102. The DC/DC converter is a fixed voltage regulator where the operating set point is
predetermined.

The input to the switching regulator is B+. The output voltage is enabled using the Run pin. The
shutdown is controlled by the signal PWR_SW that is sourced by the Power On/Off-Volume knob on top
of the radio.

DC/DC converter, U1106, is used to generate the +1.6 VDC. The voltage output level is adjustable and is
set by resistors R1154 and R1146. These values do not need adjustment. This voltage is only used by
Dual Core Processor U600. U600 uses three voltages: the internal core uses +1.6 V and the I/O circuitry
operates from either the +1.8 V or the +3.3 V supply. The +1.6 V DC/DC converter uses the +3.74 VDC
as its input source for conversion.

9.2.6.1.2 LDO Regulators (U1104, U1108)

LDO regulator, U1108, is used to generate the +1.8 VDC core voltage for the Dual Core Processor,
EMIFS, SRAM, FLASH, and Audio DUAL CODEC. The +1.8 V regulator uses the +3.74 VDC as its
input source for conversion.

LDO regulator U1104 is used to generate the +3.3 VDC supply via U1102. This +3.3 VD is used
throughout the Digital circuitry.
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10. DISASSEMBLY AND RE-ASSEMBLY PROCEDURES

This section provides the information and procedures recommended for disassembling and re-assembling
the XG-75 series portable radios.

e Disassembly/Re-Assembly Instructions

e Technical Assistance

10.1 SPECIAL TOOLS REQUIRED

The following tools are required to disassemble and re-assemble the XG-75 series portable radio. These
tools are specially designed for use with these radios and can be purchased via Harris’s Customer Care
center. Refer to Section 13.1 for ordering information.

PART NUMBER

DESCRIPTION

T8 TORX® Bit

Local Purchase

G4UK07188-0

RF Conn. removal tool

337097G1B

Antenna insert tool

B-W1.27Hex Bit

Knobs Set Screws

TL-017474-001

#0 Phillips™ Screw Bit — Dual Switch Knob

T4WKO03399 Volume and channel removal tool
12RTD Torque Driver - Range 20 to 120 cNem
e”“:—_;j‘: 19B801496G2 RF Antenna Adapter

10.2 ANTENNA

To install the antenna:

1. Ensure radio is turned off.

2. Install antenna and turn clockwise to tighten.

To remove the antenna:

1. Ensure radio is turned off.

2. Rotate the antenna counter-clockwise to remove.
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CAUTION

Service of XG-75 Model Radios (Immersion)

To preserve the watertight integrity of the XG-75 model portable
radio, the radio must be serviced by a service center authorized and
certified by Harris to perform the necessary tests to verify the
watertight integrity.

The Harris Service Network includes company-owned service
facilities as well as the capabilities of service partners located
throughout the world. We have over 250 Authorized Service Centers
(ASC) qualified to perform warranty repairs, installation and
maintenance services. For a list of ASCs, contact our Customer Care
center.

The XG-75 model radio, under warranty, MUST be serviced by a
service center authorized by Harris to service the XG-75. If service is
performed by the user or by any service center not authorized by
Harris for this purpose, the warranty will be VOID. Unauthorized
service is made discernible by a tamper-evident label within the
battery well at the back of the radio. The standard product warranty on
the XG-75 series portable radio is two (2) year parts and labor.

If the radio is out of warranty, it is still recommended that a service
center authorized by Harris to service XG-75 radios is utilized to
maintain the watertight integrity of the XG-75 radio. However, the
assembly and disassembly procedures included in this manual will
assist in restoring the radio as close as possible to its original
condition.

CAUTION

This section provides the information and procedures recommended for disassembling and re-assembling
the XG-75 series portable radios.

/3

CAUTION - This radio contains components which can be damaged by the effects of
Electrostatic Discharge (ESD). Be sure to use proper precautions when disassembling

M this equipment.

These procedures describe the installation of replacement parts and kits available from Harris.

Refer to the assembly diagrams for further detail.
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10.3 BATTERY

Refer to Section 8.5.6 for additional information.

To remove the battery:
Ensure radio is turned off.

1. Press the latch at the bottom of the battery
pack toward the top of the radio.

2. Lift the battery pack from the bottom.
3. Remove the battery pack from the radio.

To install the battery:
Ensure radio is turned off.

1. Place top of battery pack into the radio battery
cavity and slide forward aligning the battery
pack tab with the slot in the radio.

2. Push down to seat the battery to the radio.
You should hear the battery latch click.

3. Verify that the battery pack is secure in the
radio.

10.4 REAR CASTING DISASSEMBLY

Power the radio OFF and remove the battery
as shown in Section 10.3.

Remove the four (4) rear casting screws on
the rear cover assembly using a #8 TORX
driver.
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Gently lift the base of the rear casting
assembly (A), just until the rear casting
assembly clears the edge of the front cover
assembly.

Pull the base gently but firmly away from the C)
top of the front cover assembly (knobs end) A
until a small “pop” is felt (B). This pop

indicates the tabbed portion of the rear casting
assembly has been successfully disengaged

from the corresponding recesses in the front

cover assembly.

Apply as little force as necessary when lifting and pulling on the rear casting assembly
during this step in the procedure. The IF Board flex connector still connects the rear

casting assembly to the front cover assembly.
CAUTION

Rear Rotating Lock
Once the tabs have been disengaged, pivot the ZIF Connector
rear casting assembly up away from the front
cover assembly to expose the IF Board and
the Flex connector. Lift and flip the ZIF

connector on the Interface Board.

Flip the slider up
and back to
unlock the

ZIF Connector connector

in Locked Position

Tug gently on the Flex connector to (enlarged)

completely separate the rear casting assembly
and the front cover assembly.

The following illustrations are of the Rear Rotating Lock ZIF connector on the XG-75

Interface Board. Please use extreme caution when disconnecting and reconnecting the

Flex to the ZIF connector and follow the instructions as illustrated to avoid damaging
CAUTION the connector.

q""
“Zey i a
R i -

- .
[Oniock 157 8N -
/'/" F/ '
-y < ¢ 3

Remove the four (4) Phillips screws securing
the IF Board to the RF Shield.
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Disconnect IF Board
from Rear Casting
Assembly

Tug gently on the IF Board to lift it off and
away from the RF Shield.

Use extreme caution when removing the RF Shield from the Main XCVR/Synthesizer
Board and Rear Casting Assembly to avoid damaging the dispensed RF gasket. If this

gasket is damaged, the entire RF Shield must be replaced.
CAUTION

Remove the four (4) Phillips screws securing
the RF Shield to the rear casting assembly.

Remove the three (3) Phillips screws securing
the Main XCVR/Synthesizer Board to the
Rear Casting Assembly.
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Gently pivot main board up toward top of the
radio, using caution to avoid damaging the
Switch Module Flex connector still connected
beneath.

Gently disconnect the Switch Assembly Flex
from the underside of the Main
XCVR/Synthesizer Board and separate the
board from the Rear Casting Assembly.

Disconnect
Switch Module Flex

Switch
Module
Flex
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Remove Rear Casting Assembly Gasket,
noting the position of the tabs.

Remove the two screws holding the noise
cancelling microphone and use tool
T4WKO03399 to remove the switch module
assembly.
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To remove the Rear Plastic Cover Assembly:
e Firmly pull to remove the knob covers.

e Remove the voice group selection knob
and volume knob. A 1.27 mm hex wrench
is required to remove the voice group
selector knob set screw.

e Remove the 1.27 mm antenna insert set
screw, remove the antenna insert, and
remove the antenna bypass using the
special tools listed at the beginning of
these procedures.

e Remove the screw from the rear casting

assembly.
RF CONNECTOR REMOVAL TOOL
ANTENNA INSERT REMOVAL TOOL
Be sure to loosen/remove the 1.27 mm set screw on the Antenna Insert before
attempting to remove the Antenna Insert. Attempting to remove the Antenna Insert
CALTION without doing this could cause severe damage to the radio chassis.

Use a T6 TORX driver to remove the screw
holding the Rear Cover plate.
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10.5 RADIO REASSEMBLY

To reassemble the radio, follow all steps in reverse, paying particular attention to those areas where
NOTES and CAUTIONS emphasize specific items of importance. Refer to the assembly diagrams in
Section 17 for special requirements such as the amount of torque to apply to screws.

When reassembling the Front Cover Assembly to the Rear Casting Assembly, ensure that
the A/B Switch on top of the Radio Front Cover Assembly is in the A position.

CAUTION

When reassembling the Rear Casting
Assembly to the Front Cover Assembly, the
AJB switch knob on Front Cover Assembly
should be in the A position.

To preserve the watertight integrity of the XG-75 portable radio, the radio must be

serviced by a service center authorized and certified by Harris to perform the necessary

tests to verify the watertight integrity. In addition, we recommend the radio be tested
CAUTION periodically to ensure immersion integrity.

10.5.1 Install the Rear Cover O-ring

Attach the o-ring into the groove on the back

of the rear housing. groove

Attach the rear cover.
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10.5.2 Install Microphone Spacer

When replacing the RF shield, you must attach the microphone spacer (14002-0138-115) prior to the RF
shield (MA-016766-001) prior to installation.

Remove the adhesive backing from the
spacer and install as shown.
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10.6 DUAL SWITCH (A/B SWITCH) REPLACEMENT PROCEDURES

This section includes removal and installation procedures for the dual switch kit (MA-016772-001), dual
switch actuator, and dual switch spring kit (MA-013739) (see Figure 10-1 and Figure 10-2).

O-ring, Dual Switch

Dual Switch Knob

Dual Switch Spring

Dual Switch Holder

B

1}

Dual Switch Actuato
Thread forming screw

Figure 10-1: Dual Switch Kit (MA-016772-001) Spring Kit (MA-013739)

10.6.1 Removal

1. Remove the front cover from the radio (see Section 10.4).
Set the Dual Switch Knob to position “A” (see Figure 10-3).
Remove the thread forming screw.

Remove the Dual Switch Knob and Dual Switch Holder.

o~

Remove the Dual Switch Actuator and Dual Switch Spring.

Thread forming screw

Dual Switch Holder

Dual Switch Knob

Front Cover Assembly

"A" position Dual Switch Spring Dual Switch Actuator

Figure 10-3: Dual Switch Knob in Position A Figure 10-4: Dual Switch Components
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10.6.2 Installation
1. Install the Dual Switch Spring into the hole of the Dual Switch Actuator.

Hole of Dual Switch Actuator

Dual Switch Actuator Dual Switch Spring

2. Assemble the Dual Switch Actuator and the Dual Switch Spring to the front cover.
e Ensure that the Dual Switch Actuator is assembled in the direction shown below.

o Be careful to not deform the Dual Switch Spring.

Chamfer feature Flat feature

Front Cover Chamfer feature side

Dual Switch Spring position
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3. Assemble the O-ring to the Dual Switch Knob. Ensure that the O-ring is not twisted.

Dual Switch Knob O-ring, Dual Switch

4. Apply silicone grease to the front cover.

5. Assemble the Dual Switch Knob and the Dual Switch Holder. Ensure that there is no deformation of
the locking tab (see below).

Locking tab Locking tab is deforming inside

Good Sample Bad Sample
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6. Set the Dual Switch Knob to the “B” position. Install the thread forming screw into the Dual Switch
Knob. Tighten the screw to 0.14 £0.02 N-m using tool TL-017474-001.

-- o=
—
,—".’f:',:-.: " *
- P

7. Inspect the position of the screw head. Ensure that the screw head is inside of the locking tab of the
Dual Switch Knob.

Screw head Iy

8. Set the Dual Switch Knob to the “A” position. Reassemble the front cover to the radio.
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11.

111

RADIO TEST AND ALIGNMENT

The programming, alignment, and servicing aspects of maintaining a XG-75 700/800 MHz portable radio
all depend on Harris RPM software. In addition to RPM, a software-based Radio Maintenance Utility
tool is also included when RPM is installed. The tool is used for various service and restoration activities
discussed in this manual.

PREREQUISITES

The following prerequisites are needed before proceeding with information covered in the sub-sections
that follow:

e The minimum version of RPM software listed in Table 11-1 must be installed and operating on a
technician PC.

e The minimum versions of radio code listed in Table 11-2 must be pre-installed into the radio by the
factory.

o Recommended Test Equipment listed in Table 11-3.

This section also assumes the technician is familiar with the general operation of RPM and that the COM
port assigned to the programming cable is properly configured in RPM.

11.1.1 Minimum RPM Programming Software Requirements

The instructions in this manual are based on the RPM software revisions listed in Table 11-1 which are
required when programming, aligning, and servicing the XG-75 700/800 MHz portable radios.

Table 11-1: Minimum Programming Software Tool Versions

OMAP RADIO SOFTWARE PART NUMBER VERSION
RPM for EDACS, ProVoice, P25 Trunked, and TQS3385 ROB8A or later
Conventional Systems
RPM for Conventional and P25 Conventional Systems TQS3389 RO8A or later

11.1.2 Minimum Radio Code Requirements

The minimum version of radio codes listed in Table 11-2 must have been preinstalled by the factory for
the Radio Maintenance Utility tool to be compatible with XG-75 700/800 MHz portable radios.
Determining if a radio has the minimum radio code software versions installed is accomplished by using
the Radio Maintenance Utility tool to read the calibration data from the radio. A pop-up message will
appear when the radio does not meet the minimum radio code version requirements. If support field of
radio alignment is desired, radios not meeting the minimum radio code requirements must be returned to
the factory for upgrade.

Table 11-2: Minimum Radio Code Software Versions

OMAP RADIO SOFTWARE VERSION
BootApp R12A or later
LoaderApp R12B or later
BurnApp R10A or later
ECP Radio Code R15A or later
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11.1.3TEST EQUIPMENT REQUIREMENTS

The following equipment is required when programming, aligning, and servicing the XG-75 700/800
MHz portable radios:

Table 11-3: Required Test Equipment

EQUIPMENT DESCRIPTION PART NUMBER
Audio Test Box MATQ-03424
RF Antenna Adapter 19B801496G2
Programming/Keyloader Cable (UDC-to-DB9M) CA-023407-001
Audio Test Cable (UDC-to-DB15HD) CA-023407-002
Battery Eliminator BT-023406-015
Radio Communications Analyzer Test Set Aeroflex 3920 or equivalent

11.2 OVERVIEW OF THE RADIO MAINTENANCE UTILITY TOOL

A software-based Radio Maintenance Ultility tool is included when RPM programming software is
installed on a PC (refer to Section 11.1). The tool may be used to align many Harris mobile and portable
products, including the XG-75 radio.

Most of the Radio Maintenance Utility tool is based on aligning the radio in analog conventional mode
(with exception of the C4FM squelch settings). Test systems and frequency sets must be added to the
radio’s existing personality to complete the tests. Alternately, a “shop” test personality which includes
the test system and frequency sets may be developed and used to align the radio.

Most TX and RX alignment fields within the Radio Maintenance Utility tool contain multiple data points
within each alignment test. Some tests use up to 40 data points. Each data point sets alignment of a
specific function at different frequencies spread across the radio’s entire operating range.

Since a radio’s RF performance can change over a wide frequency range, this multi-point alignment
procedure assures the best possible radio performance at all operating frequencies. Alignment values for
frequencies between the specific alignment data points are interpolated from the data points above and
below the operating frequency; thereby, providing precision alignment data at each specific operating
frequency.
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11.3 FEATURE LICENSE, CALIBRATION DATA, AND PERSONALITY FILES

FEATURE LICENSING AND CALIBRATION DATA FILES

XG-75 700/800 MHz portable radios depend upon calibration and
feature licensing data for proper and legal radio performance. Feature
licensing and calibration data is very important because the data sets
are specific to each individual radio; every radio is different!

CAUTION The data may be backed up locally. In the event a radio’s data CAUTION
becomes corrupt or lost, it may be restored by using the software-based
Radio Maintenance Utility tool. The tool is included when RPM
programming software is installed on a technician’s PC.

The XG-75 700/800 MHz portable radios depend upon feature data and calibration data, which are
specific to each individual radio, for its proper and legal performance. Without these data sets, the radio
will not function. Should anything happen to the radio resulting in the corruption or loss of its data, a
previously saved feature data file can be used to restore corrupted or lost data.

When RPM is installed on a technician PC, the software-based Radio Maintenance Utility tool is also
installed. Radio Maintenance Utility is used to read, write, update, and save feature and calibration data
files. This procedure focuses on reading feature and calibration data files from a XG-75 700/800 MHz
radio.

It is highly recommended to read and save each data type to a local file. This is in preparation of radio
repairs which require reloading data, loss of data, or if data becomes corrupt. The following sub-sections
provide instruction for preparing the radio for the various data acquisitions and updates required to
maintain a XG-75 700/800 MHz radio in the field.

11.3.1 Entering Programming Mode

Perform the following steps to place the radio into automatic programming mode:
1. Ensure the radio is turned OFF.
2. Connect the radio to the PC as shown in Figure 11-1.

3. Turn the radio ON. The radio will automatically enter Feogirzm mode when RPM or the
Maintenance Tool attempts communication.

4. Turn the radio OFF and disconnect the programming cable after programming is complete.

If at any time this method of communication fails, retry this procedure or try one of the following
alternate methods.

Alternate Method 1:
1. Ensure the radio is turned OFF.

Connect the radio to the PC as shown in Figure 11-1.
Press and hold the PTT button.
Turn the radio ON and release the PTT button.

o &~ w b

The radio should display Feagrzm.
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Alternate Method 2:
1. Connect the radio to the PC as shown in Figure 11-1.
2. Turn the radio ON.

3. During normal operating mode, use the (4D or (¥ buttons to scroll to the Fizgeam menu option
and press the Cw) button.

4. Next, scroll up once and press the (w2 button again when the display has Frog-zm twice. This will
switch the radio to program mode.

TQS3385
RPM TRUNKED PROGRAMMING DESKTOP
PERSONAL COMPUTER

SOFTWARE

OR

TQS3389
RPM CONVENTIONAL
PROGRAMMING SOFTWARE

DB-9 MALE
CONNECTOR (CABLE END)
BT-023406-015

BATTERY ‘
ELIMINATOR CA-023407-001
(Optional) PROGRAMMING CABLE \

LAPTOP
XG-75P \ PERSONAL COMPUTER
GND == = 5 =
V' Cags ce=
= +7.5VDC
\Ek-

CN24741-0001
USB-to-SERIAL ADAPTER

Figure 11-1: XG-75 Programming Setup

11.3.2 Reading and Saving Feature License Data
Perform the following to read and save the Feature License Data from a working radio:

1. Prepare the radio for programming as described in Section 11.3.1.

2. From the PC, open the Radio Maintenance Utility tool: I aris Radio Personalty Mansger
1 . . . = Radio Personality Manager Help
Click: Start > Programs > Harris Radio Personality " Radio Personality Manager _

Manager > Radio Maintenance Utility 38 RPM Radio Maintenance Uity <

Control Panel

Devices and Printers

Administrative Tools *
4 Back

| Search programs and files Pl ‘
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Within the center window pane, select the tab which
includes the radio model. For XG-75 radios, select the tab
which includes: P7x00

From Radio Maintenance Utility tool’s top menu bar:
Select: Radio > Read > Feature Data from Radio

When the Read Feature Data Complete dialog box
appears:

Click: [OK]

6. Within the center window pane:
Click: [Feature Data Edit]

The Feature Encryption Data screen appears. It includes
the radio’s Electronic Serial Number (ESN). Copy the
ESN characters for later use when saving the file.

From Radio Maintenance Utility tool’s top menu bar:

Select: Radio > Write > Feature Data to File

This action opens up the “Save As” tool to the default
calibration and feature data folder. If desired, the location
may be changed.

15 RPM Radio Maintenance
File Radic View Help

&le| ul=| &=

=

|| o | |

Jaguar/PS100/P7100/M7100 | P5,00/P7400/ME300/M 7400461000 | XE1007 |

Radio Type Memary

4 RPM Radio Maintenance =R =

File View Help

& Information 2| @ || @ |

o COmmSettings STV NN TV TN ] =
Read » Tracking Data from Radio
Wite » Tracking Data from File

Feature Data from Radio K

Radio Information:

Feature Data From File
Calibration Data from Radio

Calibration Data from File

Feature Data EQE ... Jump 1

Calibration Data

‘ Load Default Calibration Data to Radio

% RPM Radio Maintenance =N o)
Eile Radic View Help
@, B =
0| (o] | || S ] |
Jaguar/PS100/P7100/M7100 PEH00/F7400/MB300/M7:00/100M | s1oce | -
Radio Information Feature Data Edit ... Jump |
B
a3
gallbrahonData Load Default Calibration Data to Radio
] I v
NUM
Feature Encryption Data =
(0147 0B D4 384D 69 DE 197050 2 3040 77 30
Riadio Electronic Sl Number,
[ Cabeel | Heb | 4401 22 00 00 10
% RPM Radic Maintenance ===
File View Help
B Information HlIE] EEIENE:
| | EeEEES 700/MB300M700/XG100M | 100e | B
Read 3
Write 3 Tracking Data to Radio
Tracking Data to File
Feature Data to Radio L
Feature Data to File A T
Calibration Data to Radic
Radio Information: F¢ Calibration Data to File H
Calbration Data ‘ Load Default Calbration Data to Radio
1 »
Write the Feature Data to a File NUM
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9. Supply a unique file name which clearly identifies the
radio (such as the serial number of the radio or a property
tag number) and the electronic serial number, found on
the Feature Encryption Data screen.

Select: [Save]

11.3.3 Reading and Saving Calibration Data

saeas 21

Savein [ Track r e B E-

My Documents

¥

My Computer

File name; [P7300_cal_sti1z3485_Estizsacor10000 = [ s |

Save as type; [RPM OMAP Calbration Data Type B [OMAPL x| Cancel

Perform the following to read and save the Calibration Data from a working radio:

1. Prepare the radio for programming as described in Section 11.3.1.

2. From the PC, open the Radio Maintenance Utility tool:

Click: Start > Programs > Harris Radio Personality
Manager > Radio Maintenance Utility

3. Within the center window pane, select the tab which
includes the radio model. For XG-75 radios, select the tab
which includes: P7x00

4. From Radio Maintenance Utility tool’s top menu bar:
Select: Radio > Read > Calibration Data from Radio

5. When the Calibration Data complete dialog box appears:
Click:  [OK]

. Harris Radic Personality Manager
|_—,E1 Radio Personality Manager Help
™4 Radio Personality Manager

L % RPM Radio Maintenance Utility

Control Panel
Devices and Printers

Administrative Tools »
4 Back

Run.

[ pregomsaraie i

ﬁ RPM Radio Maintenance =
File Radic View Help

0| e | eF]| e o o] o0 ] |

Jaguar/P5100/P7100/47100 | Py0/PT-00/MEI00/M7400/G100M | 5100 |

| Radio Type | Memary |

% RPM Radio Maintenance [E=RE=R[)

File | Radio | View Help

& Information |§| BT EERS I
1o CommSettings YV ER S TrvR T
Read , ey e M

Write 3 Tracking Data from File

Feature Data from Radio
Feature Data From File

Calibration Data from Radio k

i

Calibration Data from File

Radio Information | | FearcDataedi... || Jump |
Calibration Data | Load Default Calibration Data to Radio
< i |
Read the Calibration Data from the Radio NUM
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6. From Radio Maintenance Utility tool’s top menu bar:
Select: Radio > Write > Calibration Data to File

This action opens up the “Save As” tool to the default
calibration and feature data folder. If desired, the location
may be changed.

7. Supply a unigue file name which clearly identifies the
radio (such as the serial number of the radio or a property
tag number) and the electronic serial number, found on the
Feature Encryption Data screen.

Select: [Save]

11.3.4 Reading and Saving the Radio Personality

45 RPM Radic Maintenance

File View Help
& Informatien

[E=8 =R )
ElE] 8 | ) £ |

Comm Settings

"lag
Read 13

700/ M5300/4 7x00/4G 100M ‘ KGE100P }

Write »

Radio Information| F

Tracking Data to Radio
Tracking Data to File

Feature Data to Radie

Feature Data to File

Calibration Data to Radio
Calibration Data to File h

Calibration Data ‘

Load Default Calibration Data to Radio

<

Write the Calibration Data to the File

m ]

NUM

m

A personality file is a computer file created within RPM and contains the operating characteristics and

frequencies of the radio unit. The personality file is downloaded and stored in the radio.

Before

beginning any alignment or test procedures, it is highly recommended to save a copy of the personality

file to local archive.

1. Prepare the radio for programming as described in
Section 11.3.1.

. Harris Radio Personality Manager
42l Radio Personality Manager Help

-

™4 Radic Personality Manager

2. From the PC, open the RPM software:

Click: Start > Programs > Harris Radio
Personality Manager > Radio Personality
Manager

4% RPM Radio Maintenance Utili

s uf'\i

Control Panel
Devices and Printers
Administrative Tools *
Run...

P

3. From RPM’s top menu bar:
Select: Radio > Standard Serial Connection > Read

After the radio personality is read, the Personality
window will appear.

=1, Radio Personality Manager

File Sets View Tools Help

Ij @ Standard Serial Connection
USB / Bluetooth Connection

> Read
. R

Program

Load Compressed Code

Load Encryption Module

Override LID And Program...
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4. Within the personality window, information may be

entered in the “Description” and “Author” fields.
On the Icon bar:
Click:

When reading and saving a radio’s personality,
always use the Save As feature to prevent overwriting
any existing file. RPM has the ability to recognize
the last known personality file name from the radio’s
personality. Avoid using the Save lcon to prevent
overwriting a previously saved personality.

File > Save As

Supply a unique file name which clearly
identifies the radio (such as the serial number of
the radio, a unit number, a person’s name, etc.).

Select: [Save]

Radie View Tools Security Window Help

"% Radio Personality Manager - P73DB_RADIOMAINTENANCEUTILITY_PE.PRS

New Ctrl+MN
Open... Ctrl+0 i
Close E
Save Ctrl+S
Save As... k
Override LID And Save As...
Print... Ctrl+P
Print Preview
Print Setup...
1 P73DB_RadioMaintenancelltility_pers_rl.PRS
Exit
| Save (===
() [« RadPersMlgr » Personaliies [ 43| [ Search Personalities )
Organize v New folder = @
Favarites 4 Name Date modified Type
Bl Desktop ™% M7300 700 MHz.PRS 11/18/20111:34 PM  Radio Pers
& Downloads # M7300 UHF378-430.PRS. 1/13/201111:01 AM  Radio Per
=i Recent Places |& ™% M7200 UHF440-512 PRS 1/13/201110:37 AM  Radio Per:.

4 Libraries
] Dacuments
o' Music
& Pictures

[BE Videos

18 Computer
&, 0SDisk (T A <

[l T2 1i3-011.PRS]

Save as type: |RPM Files ("prs)

“ Hide Folders
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11.4 ADDING AND REMOVING RADIO ALIGNMENT TEST SYSTEMS TO

PERSONALITIES

Radio alignment is performed at specific frequency points across the radio’s bandsplit. Performing a full
radio alignment requires multiple conventional test systems with specific test channels to be added to a
personality. The following procedure adds conventional test systems to the existing personality; however,
the procedure may be applied to the creation of a new “shop” test personality specific to each bandsplit of

XG-75 radio.

11.4.1 Adding Radio Alighment Test Systems to the Personality

1. Connect the radio to the PC and enter programming mode (refer to Section 11.3.1).

2. Make sure the Feature and Calibration data files have been saved to local disk (refer to Sections

11.3.2 and 11.3.3).

3. Read the radio’s personality (refer to Section 11.3.4).

Be sure to save a copy of the original
personality to a local file before making changes to the radio’s personality.

The test systems require the radio’s 16-position selector knob to be programmed as the
System Selector. The keyboard UP and DOWN arrows must be defined as the group

Otherwise, test frequencies residing above channel 16 (in the

(channel) selectors.
programming) will not be accessible during test.

NOTE If the customer’s personality is setup differently, it is recommended to develop a “shop” test
personality for the radio, instead of modifying the customer’s personality each time a radio

is serviced.

4. In the Personality Data Tree:
Click: Options

5. Scroll down the Options list:

Double-click: Programmable Menus

.\ P7300 DUAL BAND TRACKING REV WIT.PRS*

= e |

Dezcription

Authar Radio Type

| [P7300 System

Personality Data Tree 1 SYMOPSIS }

4 Systems

- B Agency Data - EDACS
- B Agency Data - EDACSIP
..M Alert Optione

Personality Data Tree | SYNOPSIS

- @ P25 OTAR Options
B P25 Wide Area Network Options
- @ Portable Radio KeyPads
B Portable Radio Knob Options
- @ Portable Radio Options
B Power Up Options
- @ Programmable Individual Call
.
- @ Programmable Phone (hl
B ProScan Options
- B Radio TextLink Messages
-l Scan Options
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6. W.ithin the Conventional Menus Number box:
Double-click: 1

Click: Insert

7. Within the dropdown menu choices:
Select: FCC MENU
Click: [OK]

.
Programmable Menus

Number Menu

Trurked Menus: oL -

2
3
4 -

Delete . I—LI
Insert k

Move Up .

Move Down 0k, | Cancel |

Programmable Menus

MNurnber Menu
Trunked Menus:

= Ld D

Conventional Menus:

: DISF KEY
T - |ExTsem

FEATURES

FREQEDIT
T abular View | 0K [GPs

GRP

HOME
1M

KEY LOAD

During testing, the FCC Menu and several additional conventional frequency sets are added
to the radio. These sets must be programmed in the personality to facilitate proper

Note_ alignment of the radio.

8. In the Personality Data Tree:
Double-click: [Sets]
Double-click: [Conventional Frequency Set]

The “Conventional Frequency Sets” dialog window
opens.

Personality D ata Tree l SYMOPSIS ]

- Systems
= By Sets
B Default Channel IDEM Set
B Group Sets
B Individual Call 5ets

B Phone Call Set

m

m

In the following steps, several unique frequency sets will be created and later used to

perform alignment test. Assign each frequency set a name that identifies the related test
(e.g., SQ_RSSI, REF_OSC, TX_VOICE, DEV_SET, TX_PWR, TX_PWRC, etc.)

NOTE

bandsplit.

Several unigue conventional frequency sets are necessary because different certain areas of
alignment require a different number of test points (frequencies) spread across the radio’s
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9.

10.

In the “Conventional
Frequency Set” dialog
window, add the following
new Conventional Frequency
Sets to the existing personality:

Click: [New Conv Set]

Type: XG75DBHP
Click: [OK]

Use the screen capture to the
right, or reference Table 11-4,
and enter for each channel, the
channel name, TX and RX
frequencies, select  High
Power, and set any other
features as indicated by the
outlined boxes. Enter all 20
channels of data.

This set is used to align TX
High Power.

Click: [New Conv Set]
Type: XG75DBLP
Click: [OK]

Use the screen capture to the
right, or reference Table 11-4,
and enter the channel name,
TX and RX frequencies, select
Low Power, and set any other
features as indicated by the
outlined boxes. Enter all 20
channels of data.

This set may be used for

aligning the Reference
Oscillator, TX Low Power,
700 MHz narrowband
deviation, and 800 MHz

wideband deviation.

-

Conventional Frequency Sets

=

Conventional Frequency Set l P25 Conv Frequency Set }

Band Split: 764 00000-870.00000

Conv Set Scope: |LOCAL
Set Options

Priority 1 Channel: | Atemate PTT Channel: -
Priority 2 Channel: -

oove gt

I AG75DBHP I

Channel Number

01 - 76400625 -
02 - 76699375

03 - 76308125
04 - 77140625
05 - 77300625
06 - 77451875
07 - 79400625
08 - 79600625
09 - 75308125
10 - 80140625

- [764.00625 TXCG: | 5
- [76400625  Mpxes. | ) 8

5
|Power: |High jl Bandwidth: |Namow |\u’o\ca Mode: |Ana|og 'I
2 j

15 - 81868750 r I~ TX Busy Conventional Set Options

11 - 80300625 ¥ ccT ™ FiP - S
12 - 80451875 o rawer Signaling

13 - 80601250 [~ Sean o

14 - 81231250 I¥ Backlight Iv Alert Tone r a

16 - 82458750
17 - 85101250
18 - 85731250
19 - 86368750
20 - 86938750

| Tabular View | | NachnvSet%

=

Conventional Set Name: | w5 750EHP k
Cancel

ok |

15 - 81868750 r
16 - 32438750
17 - 85101250
18 - 85731250
15 - 36368750
20 - 865998750

[ TX Busy

Tabular View | MNew Canv SiJ

r R
Conventional Frequency Sets @
Conventional Frequency Set ] P25 Conv Frequency Set I
Conventional Set Band Spiit: [764.00000-870.00000 Conv Set Scope: [GLOBAL
HG75DBLP | Priority 1 Channel: w | Atemate PTT Channel: -
Priority 2 Channel: - ]
I 0
I ,:—
Channel Number
01 - 76400625 o
02 - 76699375
03 - 76908125 E |?B4 00625 : 85
04 - 77140625
05 - 77300625 : |7R4.00825 . G
06 - 77451875
g; ) ;g‘égggg Bandwidth: ||Narrnwﬁ @ice Mode: ‘Analog j_J
09 - 79908125 2
10 - 80140625 :
11 - 30300625 WV cCT ™ Fux P r "
12 - 80491875 ™ s e r Conventional Set Options @
13 - 20601250 can
14 - 81231250 ¥ Backlight W Alert Tone [

Conventional Set Mame: | w575DBLP
Cancel

R

Help

4
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11.

12.

Click: [New Conv Set]
Type: XG75DB2W
Click: [OK]

This conventional channel set
is wused for testing the
700 MHz, 2 Watt channels.

Use the screen capture to the
right, or reference Table 11-5,
and enter the channel name,
frequency, and set any other
features as indicated by the
outlined boxes. Enter all 5
channels of data.

Click: [New Conv Set]
Type: XG75DBIQ
Click: [OK]

Use the screen capture to the
right, or reference Table 11-6,
and enter the channel name,
TX and RX frequencies, select
Low Power, and set any other
features as indicated by the
outlined boxes.

This set may be used for
aligning the I and Q transmitter
modulation.

Conventional Frequency Sets Iﬁ
Conventional Frequency Set ] P25 Conv Frequency Set ]
Convertional Set Band Spiit: |764.00000-870.00000 Conv Set Scope: [GLOBAL
XGT750BHP Set Options
Priority 1 Channel: Altemate PTT Channel:
| XG75082W 1
Priority 2 Channel:
r P
r l—
01 - 76900625
02 - 77455375
03 - 79900625 TX Freq: [769.00625 T*CG: | 85
04 - 50459375
RX Freq: [769.00625 RXCG: | 85
07 Bandwidth: |Narr0w J @lce Mode: |ﬁnalog J_J
08
05 2
» ENE
" Iw cCT I~ Fix Power r :
% I~ Scan r Conventional Set Options Ié
14 ¥ Backlight v Alet Tone r
15 2 r [™ T Busy
Conventional Set Mame: [ w5750B2W
Tabular View | New Conv S? k
oK Cancsl | | Help | ‘
Conventional Frequency Sets @
Conventional Frequency Set 1 P25 Conv Frequency Set ]
Conventional Set Band Split: |764.00000-870.00000 Conv Set Scope: |GLOBAL
XGT5DBHP Set Options
XGEEL\P Priority 1 Channel: +| Atemate PTT Channel: -
1 XG750DBIQ 1] | Priority 2 Channel: - 0
r 0
r ,:—
02 -77000625
D3 51 550000 300.00625 85
- 770.00625 5
Power: |Low - Bandwidth |Narmw j Eica Mode: |Ana|og 4]
EREL
n I CcCcT I Fix Power = F——
:Ié [ Scan = Conventional Set Options @
14 ¥ Backlight v Alet Tone O
15 == ™ TXBusy

Corwentional Set Mame: |[%575DB1Q

™" Quick Freq. Entry Mode Tabular View | New Conv S? k

Cancel

oK | Coned | | Heb |‘
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13.

14.

Click: [New Conv Set]
Type: XG75DBCG
Click: [OK]

This conventional channel set
is used for aligning Channel
Guard (CG) and Digital
Channel Guard (DCG).
Channel names ending in “T”
are for analog CG operation.
Channel names ending in “D”
are for DCG operation. Use
“67.0” for CG and “627” for
DCG channels.

Use the screen capture to the
right, or reference Table 11-7,
and enter the channel name,
frequency, and any other
features as indicated by the
outlined boxes.

Click: [New Conv Set]
Type: XG75DBSQ
Click: [OK]

This conventional channel set
is used for aligning receiver
functions.

Use the screen capture to the
right, or reference Table 11-8,
and enter the channel name,
frequency, and set any other
features as indicated by the
outlined boxes. Enter all 5
channels of data.

5]

F
Conventional Frequency Sets

Convertional Frequency Set | P25 Conv Frequency Set ]

Band Spit: |764 00000-870.00000

Conventional Set

Conv Set Scope: |GLOBAL

XG75DBHP Set Options

XG7EDBLP o - |

Y= EDEIW Priority 1 Channel: | Atemate PTT Chan;!: hannel 7 '_
XG75DBIQ Prioity 2 Channe: ~| =~

XG 75DBCG

Name: | 76400625

- 5

TX Freq: [764.00625 X ‘w
|— . T

RX Freq: [764.00625 RXCG: |627

Channel Number Channel Options

01 - 76400625 2 Name: (76200525 r
02 - 80499375

03 - 80601250 TXFreq: [764.00625 . B

04 - 82498750

05 - 85101250 T B

06 - 8699875T

7.
BS - 8699875D |Puwer. |Lc|w - I Bandwidth: Narruwﬂ Voice Mode: |Analog x
] 2

w ERNE

il WccT I FPower [ Sigraing |
[ Scan [~ sTE M B ,
13 G tional Set Dpt
11 |7 Back\igh‘t r Mert Tone r anventional >e ptions I&
3 i r [ T Busy
[~ Quick Freq. Entry Mode Tabular View News Cory Set 4 Conventional Set Name: [%G75DBCG R
[ ok [ cancdl | [ Heb ] |
Conventional Frequency Sets |£|

Convertional Frequency Set | P25 Conv Frequency Set ]

Band Spit: |764 00000-270.00000

Convertional Set

Conv Set Scope: |GLOBAL

Set Options
Priority 1 Channel: | Altemate PTT Channel: -
Priarity 2 Channel: - 0
r 0
r ’:—
- 76500625
- 77499375 TX Freq: |764.00625 g5
- 8310125
- 8699875 RX Freq: |764.00625 B

Bandwidth: ‘Narrnwj Eﬂice Mode: |Analngj4|
I

2

W ccT I Fix Power r ———
[T Scan r Conventional Set Options &
[v Backlight v Alet Tone r 5
15 e = [~ TX Busy
. Corwentional Set Mame: | xG75DBS0
I Quick Freq. Erry Mode Tabular View New Conv Set k

Cancel

Cancel 1 4l |

ok |

Help 1 ‘
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15. In the “P25 Conv Frequency Set” | comentionalfrequency sets (=1
dialog WindOW, add the Convertional Frequency Set P25 Conv Frequency Set I
following new P25 Frequency 25 Cony Fnei e S O] R e AT
. I—I et Options
Sets: _ F25GoupSet: | w|  ProyiChamnel | =]
Click:  [New P25 Freq Set] Fromy 2creme E
- ,:7
Type: XG75DBPC r 0
i Channel Number Channel Options Voo Hog
Click: [OK] ;ZEEEIEDEDEE Name: 75200625 C Awkg & P25
H H “es10125 TXFreq: |764.00625 BandWicth
This P25 ) Conventional Ge - 9690075 XFroq. [TEA006%5 © Wide  Namow (5 C4EM
Fr_eqL_jency Set is wused for o e =1 [(Fow Jiow <]} Satode: [omm =]
aligning C4AFM squelch || | T e @ .
functions. H RX CG: RXNAC™ 1292 | p25 Conventional Set T
13
14
Use the screen capture to the || I -] O rer o :

_ oK | Cancel |
outlined boxes. Enter all 5
channels of data.
16. To save and exit the Conventional Frequency Sets screen, click: [OK]
17. In the Personality Data Tree, assign the new frequency L Persont ===
sets to new systems: bt
DOUbIe'CIiCk: [SyStemS] Author Radio Type
[ [M7300 =]
Peisonalty Data Trse ] SYNOPSIS |
=
By Sets
[-124] Options
18. In the General tab of the System |sstemsewe =
Setup WindoW: General WED—'.CS ] Convervtiuna\] ijemZSCunvemional] EDACS IP | P25 Trunked System} Open Sky]
System Name
Click: [Add New System] Sy T EONEITONA, |
. el New System [ Jiit/LED
19. In the New System window: FoarDEsa ==
System Mame: System Type
Type: XG75DBHP [SEEN N o
& Conventional
Select [Conventional] " Project 25 Conventional
(o
CI |Ck: [OK] " Froject 25 Trunked
" Dpen Sky
20. Repeat Step 18 and 19; create a new o i
system  for  each  additional 4*%[%”” =
conventional frequency set previously
added for testing: o || e "

right, or reference Table 11-8,
and enter the channel name,
frequency, and set any other

¥ Backliight [~ TXBusy [ Scan
¥ Aet Tone [ FxPower [~

[ Quick Freg. Entry Mode

P25 Corwentional Set [ v5750BPC
Narne: : k

Tabular View New P25 Freq ﬁet]
™

features as indicated by the

| Help [ ‘ ‘

XG75DBLP
XG75DBIQ
XG75DBCG

84




yARRlS ’

14221-1100-5050

XG75DBSQ
XG75DB2W

21.In the General tab of the System
Setup window:

Click: [Add New System]

22. In the New System window:
Select: [Project 25 Conventional]
Type: XG75DBPC
Click:  [OK]

23. In the System Setup window:
Click:
In the System Name field:

XG75DBHP

[Conventional] tab
24,

Select:
25. In the Conventional Set dropdown:
Select: XG75DBHP

26. Repeat Steps 24 and 25; associate

each additional new Conventional
Frequency Set to their corresponding
System Name:

XG75DBLP
XG75DBIQ
XG75DBCG
XG75DBSQ
XG75DB2W

System Setup [ = |
General #;D-cs | Conventional | Projsct 25 Conventional | EDACS IP | P25 Trunked System | Open Sky |
System Name
1-XG75DBHP System Type: [PROJ 25 CONV
2-XG75DELP R
3-XG75DBIQ )
JeTR MNew System s bigrineo @
5-XG75DBSQ et Tones: |7
€ XG/5DBPC
System Name System Typs
XG7EDBPC N &
" Conventional
& Project 25 Eunvenlﬂw\
o
" Project 25 Trurked
" Open Sky
Add New System
Ok Cancal
S [ ] o |
ok | Cancal Hep |
System Setup b

General 1 EDACS  Convertional I Project 25 Convertional 1 EDALCS P I P25 Trunked System ] Cpen Skyl

System Name Type 99 Decode

1 XG75DBHP

2- XG750BLP Decode Tone Table: T99 Mute Contral: [

3- XG750E2W .

4- XG750BIQ hd S“D”g“’“p F

5- XG750BCG roup

§- XG750B5Q Individual: [~
QuickCal: [~

Set Scope:

Convertional 58

LOCAL Conv Set

Type 99 Opt
mocip: |1 Hex

DTMEI™  CGSEL: [T

Phone Set:| 1 G75DBLP

XG750B2W
XG750BIQ

XG75DBCG
XG750B5Q

Default Sequence:
Security Key:

Frivate Voice C

Vocod (“ " ProVoice
Unencrypted 1
Analog 1
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217.

28.

29.

30.

31.

32.

In the System Setup window:
Click:
In the System Name field:

[Project 25 Conventional]

Select: [XG75DBPC]

In the P25 Conv Freq Set dropdown:
Select: XG75DBPC

In the Unit ID field:

Type: 1 [Enter]

Click:  [OK]

From RPM’s top menu bar:

Select:
Program

After the

System Setup

Genersal } E

System Name

P25 Conv Freq Set:| [xG75DBPC  ~| | |LOCAL Conv Freq Sets

DACS ] Conventional Project 25 Conventional I EDACS IP } P25 Trunked System ] Open Sky]

Set Scope

—
(e 8 Y [KG75DBPC

Radio > Standard Serial Connection > |-

USB / Bluetooth Connecti 13
radio personality is programmed, it is |7

Securty Key: [None | G Sel: [~
MDC ID: |1 Hex DTMF:[
LCD Display
= e " Group  * Channel
Private Voice Options
Encryption |Unencypted 0
Unit Enable/Disable Messages
| Allow Standard P25 Msg Rev. [~
(@) = r
oK Cancel Help
™% Radio Personality Manager - P7300 DUAL BAND TRACKING REV WIT PRS
File View Tools Security Window Help

recommended to save the updated personality file to
different name for future reference as a test personality for

the radio.

Standard Serial Connection v Read
Program

Override LID And Program... k

Load Compressed Code
Load Encryption Module

Table 11-4: XG-75 700/800 MHz XG75DBHP and XG75DBLP Test Personality Frequencies

CHANNEL FREQUENCY CHANNEL FREQUENCY
NUMBER (MHz) NUMBER (MHz)
1 764.00625 13 806.0125
2 766.99375 14 812.3125
3 769.08125 15 818.6875
4 771.40625 16 824.9875
5 773.00625 17 851.0125
6 774.925 18 857.3125
7 794.00625 19 863.6875
8 796.00625 20 869.9875
9 799.08125
10 801.40625
11 803.00625
12 804.925

Table 11-5: XG-75 700/800 MHz P73DB 2W Test Personality Frequencies

CHANNEL FREQUENCY CHANNEL FREQUENCY
NUMBER (MHz) NUMBER (MHz)

1 769.00625 3 799.00625

2 774.99375 4 804.99375
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Table 11-6: XG-75 700/800 MHz XG75DBIQ Test Personality Frequencies

CHANNEL FREQUENCY CHANNEL FREQUENCY
NUMBER (MHz) NUMBER (MHz)

1 800.00625 3 815.5000

2 770.00625 4 860.5000

Table 11-7: XG-75 700/800 MHz XG75DBCG Test Personality Frequencies and CG/DCG Tones

* Channel 7 only used in XG75DBCG wideband channel set.
Table 11-8: XG-75 700/800 MHz XG75DBSQ Test Personality Frequencies

CHANNEL FREQUENCY CG TONE CHANNEL FREQUENCY CHANNEL
NUMBER (MHz) (Hz) NUMBER (MHz) NUMBER
1 764.00625 67.0 4 824.9875 67.0
2 804.99375 67.0 5 851.0125 67.0
3 806.0125 67.0 6 869.9875 67.0
7 869.9875 627

CHANNEL FREQUENCY CHANNEL FREQUENCY
NUMBER (MHz) NUMBER (MHz)

1 764.00625 4 851.0125

2 769.00625 5 869.9875

3 774.99375
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11.4.2 Removing Radio Alignment Test Systems from the Personality

*xx | MPORTANT**

The systems added to the radio for accessing conventional frequency test sets must not
be accessible to the end user. When testing is finished, reload the radio’s original

CAUTION

personality, delete, or disable access to the test systems within the Personality Data
Tree’s Systems tab.

Perform the following:

1. Connect the radio to the PC and enter programming mode (refer to Section 11.3.1).
2. Make sure the Feature and Calibration data files have been saved to local disk (refer to Sections

11.3.2 and 11.3.3).

Read the radio’s personality (refer to Section 11.3.4).

4. In the Personality Data Tree:

Click: Options

5. Scroll down the Options list:

Double-click: Programmable Menus

6. Within the Conventional Menus Number

box:

Double-click: 1 (“FCC Menu”)
Click: Delete

Click: [OK]

| P7300 DUAL BAND TRACKING REV WIT.PRS* =)
Description
Authar Radio Type E
[ [P7300 System ~|

Personality Data Tree I SYMOPSIS ]

4 Systems o

‘ Sets

Ek ..W Agency Data - EDACS
-~ B Agency Data - EDACSIP
... M _Alert Ontinns

m

Personaliy Data Tree | SYNOFSIS

- @ P25 OTAR Options -
W P25 Wide Area Metwork Options
- @ Portable Radio KeyPads
B Portable Radio Knob Options
- @ Portable Radio Options
B Power Up Options
- @ Programmable Individual Call
.
- @ Programmable Phone Ch\
B ProScan Options
- @ Radio TextLink Messages
B Scan Options

Programmable Menus @
Number Menu
Trunked Menus: oL -
2
3
4 -
Delete . FCC MENU hd
Insert k
Move Up

Move Down ‘ oK. Cancel |
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7. Inthe Personality Data Tree:

Double-click:

Double-click:
Set

Systems

Conventional

Frequency

The “Conventional Frequency Sets” dialog

window opens.

8. In the General tab of the
System Setup window:

Double-click:
XG75DBHP

Click: Delete System

9. Repeat Step 8 and delete
each of the systems
previously added for testing:

Personaliy Data Tree l SYMOPSIS ]

Bl M Systermns -
= Sets

Default Channel IDEM Set

W Group Sets

B Individual Call Sets
B Phone Call Set

m

m

5 A
System Setup LJ—‘LI
General 1 EDACS 1 Convertional | Project 25 Conventional | EDACS IF | P25 Trunked System I Open Sky]
= Add New System ...
- XGT75DBLP e v
- XG75DBIQ abular System View y
_ XGT5DBCG Backlight /LED: [¥'
- XG750BSG Delete Systern J Alert Tones: v
- XG75DBRC k
Insert System ... 1
Rename System ... 1
Move System Up
Move System Down 1
Add System to System Scan Lists
[max
Add New System
Tabular System View
’T‘ Cancel Help

XG75DBLP
XG75DBIQ
XG75DBCG
XG75DBSQ
XG75DBPC
10. Click: [OK]

It is generally not necessary to delete the new frequency sets created for testing. Deleting
the test System from the General Tab removes customer access to the test frequency sets.

11. When all new conventional systems created for testing are deleted, click: [OK]

12. From RPM’s top menu bar:

Select: Radio > Standard Serial Connection > Program 2

™. Radio Personality Manager - P7300 DUAL BAND TRACKING REV WIT.PRS
File View Tools Security Window Help

Standard Serial Connection > Read

USB / Bluetooth Connection > Program
Qverride LID And Program... k
Load Compressed Code
Load Encryption Module
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11.5 ALIGNING THE RADIO

Before beginning, review Section 11.1. The minimum radio software version, RPM version, and the
required test equipment listed in these sections must be in place to support the alignment procedures that
follow. Unless otherwise indicated, each test and alignment procedure is written as a standalone
procedure and may be performed without performing the full battery of tests.

The following flow of events should be adhered to when beginning radio alignment:

CAUTION

Read and save the original Feature Data, Calibration Data, and Personality Data files before making
any changes.

Update the existing personality in the radio with conventional test frequency sets.
Test the radio and align the portions requiring updated Calibration Data.
Save the final Calibration Data to a local file.

Reload the radio’s original personality and verify operation.

***IMPORTANT***
The systems added to the radio for accessing the conventional frequency test sets must
not be accessible to the end user. When testing is finished, reload the radio’s original
personality or delete the test systems from within the Personality Data Tree’s Systems
tab.

RF test cables used to connect the radio to the test set will affect RF Power by adding
losses (the longer the cable the greater the loss). For optimum results, connect the radio
directly to the test set using a Male-to-Male BNC adapter. If a cable must be used, use

CAUTION the shortest cable possible and factor the losses of the cable into the test results.

11.5.1 Alignment Test Setup

Use this procedure for setting up the radio under test for RF tests (refer to Figure 11-2):

1.
2.

Attach the test cable (CA-023407-002) to the Audio Test Box (MATQ-03424) and to the radio.

Attach the RF Antenna Adapter (19B801496G2) to the radio’s antenna port and connect a RF test
cable fro the adapter to the T/R port on the communications analyzer.

Attach a BNC-Male to BNC-Male test cable (a 50 ohm RF cable is recommended) from the Mic Hi
port on the test box to the FCTN GEN port on the communications analyzer.

Attach a BNC-Male to BNC-Male test cable (a 50 ohm RF cable is recommended) from the Speaker
Out port on the test box to the Audio In 1 port on the communications analyzer.

Optional, attach the Battery Eliminator (BT-023406-015) to the radio. Observing DC polarity,
connect a +7.5 VDC power source to the battery eliminator.
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Communications Analyzer
AEROFLEX 3920

19B801496G2
Antenna Adapter

RF Test Cable (BNC-to-Type-N)

AUDIO
IN1

= Audio Test Cables
(BNC-to-BNC)

MATQ-03424

BT-023406-015 mEE Audio Test Box

Battery Eliminator
(Optional) \ cal e e

s

XG-75P CA-023407-002

Test Cable
= GND

= +7.5VDC

Figure 11-2: XG-75 Radio RF Alignment Test Setup

11.5.2 Automatic Frequency Control (Reference Oscillator) Test and Alignment

The Automatic Frequency control (AFC) adjusts the radio’s reference oscillator frequency. It is critical to
use a frequency standard (test instrument) with frequency stability sufficient to assure the radio is within
+0.15 ppm.

Perform the following to verify and align the AFC:
1. Add the conventional test systems to the radio personality (refer to Section 11.4.1).
2. Prepare the radio for RF testing per instructions in Section 11.5.1.
3. Turn ON the radio and do the following:
a. Select the conventional test system: XG75DBLP
b. Select: Channel 20 (869.9875 MHz)

DO NOT attempt AFC alignment while in trunked mode!

Only align the AFC value in analog conventional mode. During trunked mode, an
additional AFC compensation value is applied to the radio’s reference oscillator
frequency control.

The additional compensation value is temporary and refreshed each time the radio locks
onto a Control Channel. While locked on a Control Channel, the radio’s reference
oscillator is precision aligned the match the Control Channel base station’s true
frequency.

CAUTION
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10.

11.

12.

Using the PTT switch on the MATQ-03424 test box, key the radio and verify the frequency is

869.9875 MHz +0.15 ppm.

Unkey the radio. If the TX frequency is within tolerance, proceed to Step 20. Otherwise, proceed to

the next step.
Turn the radio OFF.

Disconnect the test box and connect the programming cable to the radio as described in Section

11.3.1.
Turn the radio ON.
From the PC, open the Radio Maintenance Utility tool:

Click: Start > Programs > Harris Radio Personality
Manager > Radio Maintenance Utility

Within the center window pane, select the tab which
includes the correct radio model. For XG-75s, select the
tab which includes: P7x00

From Radio Maintenance Utility tool’s top menu bar:
Select: Radio > Read > Calibration Data from Radio
When the Calibration Data complete dialog box appears:

Click:  [OK]

Harris Radio Personality Manager
&2l Radio Personality Manager Help
™\ Radio Personality Manager

% RPM Radio Maintenance Utility

Control Panel

Devices and Printers

Administrative Tools ¥
4 Back

| Search programs and files

i RPM Radio Maintenance =
File Radio Miew Help

|| u|w| G| )|
Jaguar/P5100/P7100/M7100 | PS.00/P7A00/MSI00/M 7500461000 | xG100P |

Radia Type Memory
% RPM Radio Maintenance = R (==
File View Help
& Information HlE] ]| @F) 2] | =5,

Jaa Comm Settings S ronn AUEANO A7 AR | 1 P
Read v Tracking Data from Radio 7

Write 3

Tracking Data from File

Feature Data frem Radie

Feature Data From File

Calibration Data frem Radic k

i

Calibration Data from File
Radio Information | |:  Feature Dats Edt ... | Tump 1

‘ Load Default Calibration Data to Radio

Calibration Data

< i ] »

Read the Calibration Data from the Radic NUM
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13. Within the center window pane: 7 RPM Radio Mintenance =
Eile Radic View Help
Select:  [Calibration Data] Slo| ule| m|m| | c| o )| ) |

Jagquar/PS100/F7100M7100 P500/P7AQ0/ME300/M7400/G100M | 451007 |

Radio Information Feature Data Edt ... Jump |
{T Calbration Data N 4 Load Default Calibration Data to Radio
¥

NUM
14. Within the General tab, [orwcaims o
adjust the AFC value up or el | Tt | Rocover|
down. The TX frequency I
should follow the change in e - o 3
AFC value; UP increases the ' Lo Smcas AL Ot 1
- Rx  [764000000 [E700000
TX frequency while DOWN A ——
lowers the TX Frequency.
Battery Voltage
Click: [OK] sov [i5s Regulatory
' FCC € ETSI
7.5v  |1833
0K Cancel
4
Do not change any of other fields within the General tab.
CAUTION
15. From the top menu bar: % RPM Radio Maintenance oo =)
Eile View Help
Select: Radio > Write > Calibration Data to Radio | information (51 ] | | [
Tomg| | SmEEDEs 7A00MBI0AMAO0/XE100M | 2461 00F |
16. When the Calibration Data Write Complete dialog box — S
appears: - Tracking Data to File
Feature Data to Radio
Click: [OK] Faa.ture.Datato File .
Calibration Data te Radie k
Radio Information ’_FE Calibration Data to File ||
{7 “CalbratonDate | LoadDefault Calbration Data to Radio
Write the Calibration Data to the Radio NUM

17. Turn the radio OFF.
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18. Disconnect the programming cable from the radio and reconnect the radio to the test box (test setup).
19. Repeat the test beginning with Step 3.
20. If no other testing is to be performed, do the following:

a. Save the final Calibration Data to a local file.

b. Ifa“shop” test personality was used to test the radio, reload the original personality into the radio
and verify operation.

c. If conventional test frequency sets were added to the original personality, refer to Section 11.4.2,
remove the test sets, and verify radio operation.

11.5.3 TX Power Test and Alignment

The Radio Maintenance Utility tool Calibration Data button accesses tabs (screens) for aligning the
following TX power output levels:

e TX Power Low

e TX Power Mid

e TX Power High

Each power level tab includes the following three (3) types of compensation factors:
e TX Power reference

e Power Control APC Output

e Power Sense APC Input

Field alignment of the RF power output is performed at the high Gerers Trnomtte | Receiver |
(maximum) and low (minimum) power levels. Within each Tx Power ;
tab (screen), the value displayed in the “Tx Power” input box represents

‘ Tx Power Mid I Tx Power High 1 Deviation

5=0.5 Watts
the RF output level which the radio is aligned, the value being a factor Tx Power B%
of 10 times the expected power output. In other words, an entry of “5” e Conpt AP Ot
relates to an RF power output of 0.5 Watts (0.5 x 10 = “5”), an entry of 1 2 3
“30” relates to an RF power output of 3.0 Watts (3.0 x 10 = 30), etc. e fem Jhew s
The TX Power data values for 20 -poseconmisec oupa
different frequencies across the ‘ : : ! 5 5 7 g g i

{FiT J2003 2000 EES E E] | 2008 Jamz jom7 Janz1

combined 700/800 MHz band " 2 . " 5 - = 5 s 0
control the transmitter RF output | Jaz [0z [os [2080 S [eoe7 [z15 [z1e7 [ezm [eezz
power level over the entire  rosmerrcme
frequency range of the transmitter. ‘ : g d g : g ; : 1
Increasing the data values increases ES EH 1538 [1504 [1e07 [1g12 1544 | 1647 [1852 [1es5

g 1 12 13 14 15 16 17 18 13 2
the power output at each reference |fims  Fe [z [se  [wo s [ew e [os o

point.

The Power Control APC Output values prevent the radio from producing excessive RF during initial key-
up. The Power Sense APC Input values set the radio’s steady state power after being keyed for a period
of time (settling time).

The TX power levels are aligned before the radio leaves the factory. Factory alignment

establishes the appropriate transmit power levels for the radio. New values should not

be entered unless original values are lost, corrupted, or associated hardware is replaced
CAUTION (e.g., TX Power Amplifier).
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CAUTION

For optimum performance, sufficient battery life, TX power amplifier protection, and
to assure compliance with FCC requirements, DO NOT exceed nominal RF power
output settings.

Perform the following to verify and align the RF power output of a XG-75 portable:

1.
2.
3.

© ©o N o O

Add the conventional test systems to the radio personality (refer to Section 11.4.1).

Setup the radio for RF testing per instructions in Section 11.5.1.

Power up the radio and do the following:

a. Select the conventional test system: XG75DBLP

b. Select Channel 20 (869.9875 MHZz), the next test channel, or the channel being aligned.

Using the PTT switch on the MATQ-03424 test box, key radio and wait for power to stabilize
(typically 1-2 seconds).

Capture the steady state trace using the Channel Analyzer as shown in Figure 11-3.
Unkey radio and turn the Peak Hold function on.

Rekey the radio and measure the initial RF power as shown in Figure 11-3.

Unkey the radio:

Apply the following:

a. If the dispersion between the initial peak power and the steady state power is greater than 0.8 dB,
then skip to Step 11 and align the power settings for the channel being tested.

b. If the dispersion between the initial peak power and the steady state power is less than 0.8 dB:
i. Select the next lower test frequency in the selected system.

ii. Repeat the test and alignment process, beginning with Step 3.b, until all channels in the
selected system have been tested and aligned.

c. If all data points are aligned in the Low Power system:
I. Select the High Power test system: XG75DBHP

ii. Repeat the test and alignment process, beginning with Step 3.b, until all channels in the
selected system have been tested and aligned for High Power per Table 11-9.
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Table 11-9: XG-75 700/800 MHz High Power Alignment (except the 2 watt channels)

HIGH POWER HIGH POWER
ALIGNMENT ALIGNMENT
CH # 700 BAND (MHz) (WATTS) CH # 800 BAND (MHz) (WATTS)
1 764.00625 2.85 13 806.0125 3.2
2 766.99375 2.85 14 812.3125 3.2
3 769.08125 1.60* 15 818.6875 3.2
4 771.40625 2.85 16 824.9875 3.2
5 773.00625 2.85 17 851.0125 3.2
6 774.925 1.60* 18 857.3125 3.2
7 794.00625 2.85 19 863.6875 3.2
8 796.00625 2.85 20 869.9875 3.2
9 799.08125 1.60*
10 801.40625 2.85 *2 watts ERP maximum
11 803.00625 2.85
12 804.925 1.60*
d. If the High and Low Power system channels are tested and aligned, do the following:
i. Select the conventional test system: XG75DB2W
ii. Select Channel 1 (769.00625 MHz)
iii. Repeat the test process beginning in Step 3.b. Certain 700 MHz frequencies are limited to
2 Watts ERP channels by the FCC. When “High” power is selected in the personality for
any 2 Watt frequency, the “Tx Power Mid” alignment values are used to set TX power.
Four (4) of the 20 alignment fields, which are closest to the 2 watt frequencies (refer to
Table 11-10), are used for alignment at these frequencies. Test only the 4 channels in the
XG75DB2W system for 1.6 Watts RF output (equates to approximately 2 Watts ERP) and
align only the corresponding fields as shown in Figure 11-5.
Table 11-10: 2W Test and Alignment using XG75DB2W Personality
“Tx Power Mid” “Tx Power Mid”
CH # FRE((,\QA%E;\'CY ALIGNMENT FIELD # || | cH # FRE(?AL:S\‘CY ALIGNMENT FIELD #
(refer to Figure 11-5) (refer to Figure 11-5)
769.00625 3 3 799.00625 9
2 774.99375 6 4 804.99375 12
e. If High, Low, and 2 Watt Power alignment has been completed for all test channels, skip to Step

24.
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10.
11.

12.
13.

14.

15.

16.

EIEA Channel Analyzer

=

i)

2

o

o

=

i
o

2

2
o

Zl

il
=1

2

i
o

2

w

Ref Level| 30.0 Scale 1 |dBidiv RF In
RBW| 3kHz | vBw| 3kHz | SweeE Il
Abs CF| 764.006250 [MHz| Mode Center-Span | pan
300

TIR
@ Capture

100 |

100. uuu|_
m

_0 IIIIIIIIE o

.

STEADY STATE PO

220

Marker 1| OFF | 149.000000 [MHz| Uniocked| All OFf | OBwllas.uu nvg|| 10

Analoy Duplex | ]

RF INT Retum

Figure 11-3: Measuring and Aligning APC Input and Output Power with Aeroflex 3920

Turn the radio OFF.

Disconnect the test box and connect the programming
cable to the radio as described in Section 11.3.1.

Turn the radio ON.
From the PC, open the Radio Maintenance Utility tool:

Click: Start > Programs > Harris Radio Personality
Manager > Radio Maintenance Utility

Within the center window pane, select the tab which
includes the correct radio model. For XG-75s, select
the tab which includes: P7x00

From Radio Maintenance Utility tool’s top menu bar:

Select: Radio > Read > Calibration Data from

Radio

When the Calibration Data complete dialog box
appears:

Click:  [OK]

-

.. Harris Radio Personality Manager
&2l Radio Personality Manager Help
™ Radio Personality Manager L
4 RPM Radio Maintenance Utility K i
Control Panel

Devices and Printers

Administrative Tools »

41 Back
Run...

| Search programs and files

N

% RPM Radio Maintenance
File Radio View Help

=

Slo| wle| =@ @6

Jaguar/P5100/P7100/M7100 | Px00/P700/ME300/M T+00/G100M | XE1009 |

| Radio Type |

Memory |
% RPM Radio Maintenance [E=nEEE ===
File [Radio | View Help
|| mromation I@ | e e I
o] | E S BronnAEAT A Tann A P Lo z
Read » Tracking Data from Radio B
Write 3 Tracking Data from File

Feature Data from Radio

Feature Data From File
Calibration Data from Radio
Calibration Data from File k

Jump

Radio Information |

Feature Dataggit... ||

Calibration Data | Load Default Calibration Data to Radio

< il

Read the Calibration Data from the Radio

m

[ hom|
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17. Within the center window pane:
Select:

% RPM Radic Maintenance
File Radio View Help

S| o ii|om| || e | R ol | o o 2
Jaguar/PS100/P7100/M7100  PSR00/P7R00/MI300/M 7400/G100M \ RE100P |

== =5
[Calibration Data]

Radio Information | Feature Data Edit ... Jump |

Load Default Calibration Data to Radio

Calibration Data N

L2

NUM

18. From within the Transmitter tab, review the TX Power Low, Mid, and High tabs and verify the “Tx
Power” input box shows the correct values:

For Low Power: 5  (refer to Figure 11-4)
For Mid Power: 20 (refer to Figure 11-5)

For High Power:

NOTE

30 (refer to Figure 11-6)

The “Tx Power” input box represents the RF output level with which the Tx Power High
and Tx Power Low reference points are aligned. A factor of times 10 is applied; for an RF
power output of 0.5 Watts, enter “5” (0.5 x 10 = “5”), for 3.0 Watts RF power output, enter
“30” (3.0 x 10 = 30), etc.

19. Adjust the Power Control APC Output and Power Sense APC Input values accordingly for the
frequency (test channel) being tested.

Click:

20. From the top menu bar:

Select:
Radio

21. When the Calibration Data Write Complete dialog
box appears:

Click:

[OK]

4 RPM Radio Maintenance = EC |
File View Help
Radio > Write > Calibration Data to &l nfommation | o o | |
M| |Commesinzs 7 00MBE00M 00100 | 61006 |
Read 3
Write 3 Tracking Data to Radio

Tracking Data to File
Feature Data to Radio
Feature Data to File

Calibration Data to Radio k

[OK] Radia Information Fe Calibration Datato File ||

Calibration Data

Load Default Calibration Data to Radio

Write the Calibration Data to the Radio

NUM

22. Turn the radio OFF and back ON to apply the changes.
23. Return to Step 3.b and retest the channel.
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24. Save the final Calibration Data to a local file.

25. If no other testing is to be performed, do the following:

a. Ifa*“shop” test personality was used to test the radio, reload the original personality into the radio
and verify operation.

b. If test systems were added to the original personality, refer to Section 11.4.2, remove the systems,
and verify radio operation.

- -
ol OMAPCalTypeB = | B )

General Transmitter 1 Receiver |

Tx Pawer Low ITx Power Mid } Tx Power High ] Deviation Wideband ] Deviation Namowband } 1/Q Data I

TePower 5 700 MHx (M73000nby) O
Power Control APC Output
1 2 3 4 5 6 7 8 9 10
[1836 [1824 [1816 |1806 |1793 [1731 |1762 [1763 [1778 [1786
1 12 13 14 15 16 17 18 19 20
[1731 [1738 [1781 [1775 [172s [1803 [1762 [1725 [1807 [1830

Power Sense APC Input

1 2 3 4 5 6 7 8 9 10
754 750 [748 [745 [743 [741 |78 |76 [773 [771
1 12 13 14 15 16 17 18 19 2
[770 768 [759 [767 [775 [783 [795 EE) [s18 [az8
ok | Cancel |

Figure 11-4: Example of TX Power Low APC Input and Output Power Settings

ol OMAPCalTypeB = | B )

Genersl  Transmitter 1 Re:el\rer}

T Power Low  Tx Power Mid ]Tx Power High ] Deviation Wideband ] Deviation Namowband | 1/Q Data

Tx Power |20
CH 1: 769.00625 CH 3: 799.00625
Power Control APC Output

1 2 3 4 5 3 7 8 ] 10

[2078 [2087 (2061 [2054 [2045 2043 [2020 [2025 2033 2040
1 1 14 15 1 17 18 1 20

[2044 | ] |2027 [2040 2052 2065 [2045 2083 2081 [2098

Power Sense APC Inp
1 | 5 3 7 8 | I
[1332 [1337 1341 1345 [13e8 1352 [1359 [1362 ||135? ||1371
19 20

1 13 14 15 1 17 18

[1374 [1377 1375 [13%6 [1417 1438 [1447 1462 [1478 [1493
CH 4: 804.99375 [(Cri 2: 774.99375
ok | Cancel |

Figure 11-5: Example of TX Power Mid APC Input and Output Power Settings
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o OMAPCalTypeB

General  Transmitter ]Receivar

Tx Power Low ] T Power Mid  Tx Power High ] Deviation Wideband | Deviation Namowband ] 1/Q Data I

Tx Power (R0
Power Contral APC Qutput
1 2 3 4 5 & 7 8 9 10
|2154 |2146 [2140 [2134 |2129 |2124 [2104 [2108 [2115 |2121
1 12 13 14 15 16 17 18 19 20
|2124 |2123 [2126 [2133 |2153 |2168 [2162 2182 [2201 |2221
Power Sense APC Input
1 2 3 4 5 3 7 g ] 10
[1639 [1842 [1624 [1628 [1647 [1649 [1689 [1694 [1702 [1708
11 12 13 14 15 16 17 12 19 20
[1712 1717 [1728 [1803 [1819 [1838 [1883 [1895 [1908 [1918
OK Cancel

Figure 11-6: Example of TX Power High APC Input and Output Power Settings

11.5.41/Q Data Alignment

For XG-75 700/800 MHz portables, | and Q alignment is performed at four (4) frequencies across the
entire 700/800 band. The Radio Maintenance Utility tool provides alignment tools for setting the DC
Offset, Amplitude, and Vector arrays for | and Q modulation.

CAUTION

1/Q Data alignment should only be necessary if hardware components affecting
transmitter performance have been replaced or the radio has reset to default factory

data.

Under any other circumstances where I/Q misalignment is suspected, it is

recommended to first verify the test setup, and then determine and correct the cause of
radio failure before proceeding with an alignment.

Perform the following to verify and align | and Q modulation:

1. Prepare the radio by adding the test systems to the radio personality (refer to Section 11.4.1).

2. Connect the communications test set’s RF port to the radio antenna port.

3. Setup the communications test set for spectrum analyzer operation at the frequency under test. Refer
to Figure 11-7.

4. Power up the radio and do the following:

a. Select the conventional test channel set:
b. Select Channel 4 (860.5000 MHz, refer to Table 11-6) or the next lower test channel.
c. Press Menu and use the Up/Down arrows to select “FCC MENU.”

XG75DBIQ

d. Press Menu again and use the Up/Down arrows to select “SSB MODE.”
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While in the FCC Menu > SSB MODE, use the Menu button to key and unkey the radio.
This is a latching PTT function; the radio’s transmit indicator will illuminate red when
NoTe_ transmitting.

5. Press the Menu button to key the radio.

6. Measure and record the difference between the RF SSB carrier being generated, the center frequency
carrier suppression, or the other sideband (refer to Figure 11-7). Carrier and SSB suppression must
be at least -45 dBc.

7. Repeat Steps 4.4.b through Step 6, measure and record the carrier and SSB suppression for each
lower test channel.

8. Unkey the radio by pressing the Menu button.

9. If carrier or sideband leakage did not meet the -45 dBc limit, proceed to Step 10. Otherwise, proceed
to Step 21 and save data.

-3 K4 Channel Analyzer

Ref Level| 10.0 dBm | Scale 10 |dBidiv RFIn TR |
[RBW 300 Hz | [VBW 300Hz |  Sweep|| 00 w|[ms | | Vertical
Abs|  CF| 860.512500 [MHz| Mode Center-Span|  Span| 10.000 wi [kHz | |

100 =
kel: |B60.508518kHz | 10
MkcZ; |B60.5154821Hz | =32
elta: [5 968kHz | 2, Horizontal
. '
- AKAGH %: e
I

-200

Trace

: l I
&«umlmlm unlocked Al Off| oBw([93.00 % Avgl 5 00"

Analog Duplex | | INT
Figure 11-7: Example of | and Q Alignment using FCC Menu SSB MODE

10. Connect the programming cable to the radio as described
i 1 &2 Radio Personality Manager Hel
In SECtIon 11.3.1. - RadioPer;onalityMana:ar g Z|
. . - % RPM Radio Maintenance Util; ]
11. From the PC, open the Radio Maintenance Utility tool: O
Click: Start > Programs > Harris Radio Personality BIESOLTADES
Manager > Radio Maintenance Utility Administative Tools *

4 Back

Run.

‘ Search programs and files ME
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includes the correct radio model.

MHz radios, select the tab which includes:

12. Within the center window pane, select the tab which

For XG-75 700/800
P7x00

13. From Radio Maintenance Utility tool’s top menu bar:

Select:

Radio > Read > Calibration Data from Radio

14. When the Calibration Data complete dialog box appears:

Click:

15. Within the center window pane:

Select:

[OK]

[Calibration Data]

5 RPM Radio Maintenance =
File Radio View Help

S| o ws|em| (] F] ] 8] @] @) o

Jaguar/P5100/F7100/7100 | PEw0/P7k00/MEI00/M7%00AG100M | XGTDDP}

‘ Fadio Typs

Memary

o Comm Settings
Read

‘Write

% RPM Radio Maintenance [E=R[ECE =
File View Help
&l ormetion ElE] &% ==

Radio Information Feature Data Edit ... ] Jump 1

DFLONAAEANM AT AE A0 | s oo | -
» Tracking Data from Radio

’ Tracking Data from File
Feature Data from Radio
Feature Data From File
Calibration Data from Radio N

Calibration Data from File

Calibration Data

| Load Default Calibration Data to Radio

<

Read the Calibration Data from the Radio NUM

4 RPM Radio Maintenance
File Radio View Help

S| ko] | | | | | |

S8 Eol |

" Jaguan/PS1O0/PTIOOMTIN  PSOMPTAI0/ME3I0MTA00AG1 00 | st oo |

Feature Data Egit ... Jump ‘

Radio Information

Calioration Data

Load Default Calibration Data to Radio

4}

NOTE

Adjusting | and Q values is an iterative (manual) process.

The

values interact and

alignment can be a time consuming process. Start with adjusting the “I” DC Offset up or
down and retesting the channel. If an improvement in carrier and sideband suppression is
noted, continue updating the value until the improvement ends.

When starting out, it may be helpful to update the values in steps of 10 and note the
changes to the RF signal. Once several stepped updates seem to pass by a null, go back
and update the values in steps of 1 or 2 units until the best (or a passing) result is achieved.

Continue alignment by systematically adjusting, Q Offset, | Amplitude, Q Amplitude, I
Vector, and Q Vector until the best (or a passing) result is achieved. Adjust only one

value at a time.
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16. Adjust the data points, one at a time, o ™ [feie]

for each Ch annel (as necessary) in the Tx Power Low | T Power Mid | T Power High | Deviation Wideband | Deviation Narowband {170 Dala*

following order, making sure to retest

each change before moving onto the DO DOOfeci-0  Avglitge-l  Avglnge-Q ot - o -
. 1 [eo [s0 [s2767 [32377 [32767 [ea0
neXt fleld 2 [s0 [eo [2767 [32427 [a2767 [r20
Channels| — - = L
3 [e0 [en 32757 [32417 [32767 J430

“|” DC Offset 4 a0 [e0 [32767 [32367 [32767 [1z0

“Q” DC Offset

“” Amplitude

“Q” Amplitude

“I” Vector o Corc

“Q” Vector

17. From the top menu bar: 4 RPM Radio Mantenance E=3(E=E
File View Help
Select: Radio > Write > Calibration Data to Radio &l mem=er || o | |
| |SermussGs rrxuumswwwxuummuw | @00 |
- - . . Read 3
18. When the Calibration Data Write Complete dialog box vite ST T roons
appears - Tracking Data to File
Feature Data to Radio

Click: [OK] Feature Data to File

Radio Information Fg

Calibration Data to Radio k
Calibration Data to File | |

Calibration Data

Load Default Calibration Data to Radio

Write the Calibration Data to the Radic

19. Cycle power to the radio or click the JUMP button to reset the radio after programming.

20. Return to Step 4; repeat the test and alignment procedure until all channels are correctly aligned.

21. Save the final Calibration Data to a local file.

22. 1f no other testing is to be performed, do the following:

If a “shop” test personality was used to test the radio, reload the original personality into the radio and

verify operation.

If conventional test frequency sets were added to the original personality, refer to Section 11.4.2, remove

the test sets, and verify radio operation.

103




BARRIS
14221-1100-5050

11.5.5 FM Deviation Test and Alignment

Compensation factors are used to maintain consistent modulation characteristics across the radio’s
bandsplit. These factors are applied at 20 different frequencies across the radio’s entire operating range.

Additional input fields for compensating Transmit Channel Guard (TCG) deviation, Data Deviation,
C4FM, and Digital Channel Guard (DCG) modes of operation are aligned in a later section of this
manual. The wideband and narrowband analog deviation factors used across the 20 frequencies must first
be adjusted. The 6 TCG frequencies followed by the Scalar values are aligned in a later section. Any
other order may result in a misaligned radio.

There are 2 tabs for entering deviation alignment data, “Deviation Wideband” and
“Deviation Narrowband.” The 700/800 MHz XG-75 radio presents a unique alignment

procedure as the 20 alignment frequencies are spread across 700 and 800 MHz bands.
Since the 700 MHz frequency band is narrowband-only and the 800 MHz is primarily

wideband, the Deviation Narrowband settings tab only applies to the 700 MHz band
NOTE alignment, while the Deviation Wideband tab only applies to the 800 MHz alignment.

This is only true for 700/800 XG-75 radios; all other bandsplits of XG-75 radios
require wideband and narrowband alignment across all 20 alignment channels.

Follow the steps in the verification and alignment procedure in the order which they
appear. Always verify and align the Deviation Wideband and Deviation Narrowband
values first, before aligning any scalar values. Failure to do so may result in a

CAUTION misaligned radio.

Perform the following to verify and align the Wideband Deviation (800 MHz portion) of a 700/800 MHz
XG-75 portable:

1.

o~ D

10.

Prepare the radio by adding the conventional test systems to the radio personality (refer to Section
11.4.1).

Setup the radio for RF testing per instructions in Section 11.5.1.
Connect the Aeroflex 3920 to the radio as shown in Figure 11-3.
Set the Aeroflex 3920 Function Generator to generate a 1 kHz sine wave output at 110 mV.

Set the AeroFlex 3920 to monitor FM deviation starting with the highest frequency (refer to
frequency list in Table 11-4, Channel 20 = 869.9875 MHZz) or the next lower test frequency.

Power up the radio and do the following:
a. Select the conventional low power test channel set: XG75DBLP
b. Select the same test channel as selected in Step 5.

Using the PTT switch on the MATQ-03424 test box, key radio on low power and wait for the signal
to stabilize (typically 1-2 seconds).

Record the measured analog deviation and unkey the radio.
Return to Step 5 and repeat the test until FM deviation is tested on all 20 test channels.

Observing the frequency range (operating band) each test channel is within, compare the measured
value for each test channel to the maximum Voice Deviation level (no CG or DCG) shown in Table
11-11. If any channel is out of specification, proceed to Step 11 and realign the channel(s).
Otherwise, proceed to Step 27 to save any updated data.
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Test systems added to an existing customer personality may be set to use NPSPAC.
Use the data points within the Deviation Wideband tab for aligning NPSPAC channels.
Channels set to NPSPAC are compensated within the radio code by an additional

NOTE factory predetermined compensation value which further reduces the wideband
deviation as required to produce the correct on-air NPSPAC deviation.

It is the responsibility of anyone entering new tracking data to assure that the radio
performs within the legal and operational limits governing the service area. If at any
time during the deviation tests the measured deviation is not as expected and resembles
the deviation for another mode, check the radio personality settings from RPM first,
before attempting realignment.

It is important to understand that, to meet FCC requirements, deviation in the 700 MHz
band is always set to narrowband and cannot be changed by RPM programming
software. However, 800 MHz frequencies, especially NPSPAC frequencies, may be

CAUTION set to automatically select wideband or narrowband, based on the frequency and
whether NPSPAC is actively set in the personality.

Several screens within RPM can affect the outcome of 800 MHz deviation levels,
based on the NPSPAC choices made in RPM. Contact TAC for further assistance if it
is suspected that the wrong mode is being selected and RPM settings are not
overcoming the issue.

Table 11-11: Maximum Analog Deviation Levels

FREQUENCY VOICE DEVIATION
RANGE MODE (NO CG OR DCG)
764 — 805 MHz Narrow Band Analog 2.25kHz + 100 Hz
806 — 809 MHz NPSPAC 3.6 kHz £ 100 Hz
809 — 870 MHz Wide Band Analog 4.5 kHz £ 200 Hz

. If any channel requires realignment, turn the radio OFF.

. Disconnect the test box and connect the programming cable to the radio as described in Section

11.3.1.
' Turn the ra'dlo ON Harris Radio Personality Manager
E:ﬂ Radic Personality Manager Help

. From the PC, open the Radio Maintenance Utility tool: ) Radio Personality Manager i
. 5% RPM Radio Maintenance Utility , | |
Click: Start > Programs > Harris Radio Personality S

Manager > Radio Maintenance Utility

1

-

Control Panel

Devices and Printers

Administrative Tools *

1 Back -
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15. Within the center window pane, select the tab which
includes the correct radio model. For XG-75s, select the
tab which includes: P7x00

/% RPM Radio Maintenance
File Radio View Help

&lo| wu|=| 5|6 ]

Jaguar/PF100/F7100/M7100 | P5.00/P7400/MSI00M7A00/G100M | X5100F |

=

| Radio Type

temary
16. From Radio Maintenance Utility tool’s top menu bar: 4 RM Radio Msintenance =l lEs
File View Help
Select:  Radio > Read > Calibration Data from Radio | =l e !@@ _L@@E@l
Jagl SR L T NNLRAR 200 hd Tl A5 R | e ann | -
- - - Read 3 Tracking Data from Radio
17. When the Calibration Data complete dialog box appears: wite s I i
- | Feature Data from Radic
Click: [OK] Feature Data From File
Calibration Data from Radio k
Calibration Data from File
Radio Information Ijéamrenam Edit ... ] Jump 1
Calibration Data | Load Default Calibration Data to Radio
Read the Calibration Data frem the Radio NUM
18. Within the center window pane: 4 RPM Radio Maintenance =8 E=R
File Radic View Help
Select:  [Calibration Data] S| Lo 0 R |
" Jaguar/PE100/P7100/M7100  P5x00/P7:00/M5300/M7400/G100M '| SG100P |
Radio Information Feature Data Edit ... Jump |
Calibration Data N | Load Default Calibration Data to Radio
s}
MUM
19. Select: Deviation Wideband Tab Genl [ Tt e |
) T Power Low | Tx Power Mid | Tx Power High | Deviation Wideband | Devition Namowband | 140 Data |
20. Refer to Step 10 and adjust the
Wideband Analog Deviation values S S | —
C4FM Data Deviation Scalar [49
(only Channels 13 through 20) for
the channels requiring alignment. e
(Increasing the values increases
d EVI atl 0 n ) Mdena:d Anzlog Del;ucn , . . . ) . \ .
o = = = = 7 P R —
[25000  [26000 |2s207 26207 [26207 [6207 [26160 [26160 [26160 WF
800 MHz (Wideband) e
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NPSPAC are compensated within the radio code by an additional factory

Use the Deviation Wideband values for aligning NPSPAC channels. Channels set to
9 predetermined compensation value which further reduces the deviation as required to

NOTE produce the correct on-air NPSPAC deviation.
21. Select: Deviation Narrowband = ™/===l
Tab T Power Low | T Power Mid | T Power High Deviation Narrowband | 1/ Data |

22. Refer to Step 10 and adjust the
Narrowband  Analog  Deviation
values (only Channels 1 through 12) ! 2

Data Deviation Scalar (4800 Baud) [16
Data Deviation Scalar (9600 Baud) [93

3 4 5

[

[754 |52
for the channels requiring alignment.

Narrowband Analog Deviation

[754 [754

[754

(Increasing the wvalues increases

1 2 3 4 5 3 7 8 9 10
d H t' 13000 13000 13000 13000 13000 13000 13000 13000 13000 13000
eviation.) | s A S —

il 12

Click: [OK]

[13000 [13000 13000

14 5 6
13000 13000 [13000 [13000 13000 13000 13000

23. From the top menu bar:
Select: Radio > Write > Calibration Data to Radio

24. When the Calibration Data Write Complete dialog box
appears:

Click:  [OK]

25. Turn the radio OFF.

=== 700 MHz Band (Narrowband)

“% RPM Radie Maintenance = =] =]
File View  Help
& Information EllE] ElEENE]
Jagl Comm Settings 7400/MS300/MP400/XE100M | 5100P |
Read 5
Write » Tracking Data to Radic
Tracking Data to File
Feature Data to Radio
Feature Data te File
Calibration Data to Radio A
Radio Information Fe Calibration Data to File | ‘
Calibration Data | Load Default Calibration Data to Radio
Wirite the Calibration Data to the Radio NUM

26. Return to Step 6; repeat the test and alignment procedure until the Deviation Wideband and Deviation

Narrowband fields are correctly aligned.
27. If no other testing is to be performed, do the following:

a. Save the final Calibration Data to a local file.

b. If a“shop” test personality was used to test the radio, reload the original personality into the radio

and verify operation.

c. If test systems were added to the original personality, refer to Section 11.4.2, remove the systems,

and verify radio operation.
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11.5.6 Channel Guard Deviation and DCG Scalar Test and Alignment

Channel Guard Deviation and DCG Scalar values are used to compensate the main deviation settings for
Data, C4FM, and Digital Channel Guard (DCG) modes of operation.

Follow the steps in this verification and alignment procedure in the order which they
appear. Always verify and align the Deviation Wideband and Deviation Narrowband
values first (refer to Section 11.5.5), before aligning any scalar values. Failure to do so

CAUTION may result in a misaligned radio.

Perform the following to verify and align the Wideband Deviation (800 MHz portion) of a 700/800 MHz
XG-75 portable:

1.
2.

10.

Prepare the radio by adding the test systems to the radio personality (refer to Section 11.4.1).

Setup the radio for RF testing per instructions in Section 11.5.1. Verify the Function Generator is set
to Off (alternately, do not connect the Function Generator to the test set for this series of testing).

Setup the AeroFlex 3920 to monitor FM deviation starting with the highest frequency programmed
for CG operation (refer to frequency list in Table 11-7, Channel 6 = 869.9875 MHz with CG 67.0
Hz). As the process is repeated for the remaining test channels, continue down in frequency until all
channels have been tested.

Power up the radio and do the following:
a. Select the conventional test system: XG75DBCG
b. Select Channel 6 (869.9875 MHZz) or the next test channel.

Using the PTT switch on the MATQ-03424 test box, key radio on low power and wait for the signal
to stabilize (typically 1-2 seconds).

Record the measured deviation and unkey the radio.

Repeat Steps 4 through 6; measure and record the CG deviation for all 6 channels programmed with
CG tone 67.0 Hz.

Observing the frequency range which each test channel is within, compare the measured value for
each test channel to the expected CG deviation level as shown in Table 11-12. If any channel is out
of specification, proceed to Step 12 and realign the channel(s).

Deviation settings. DO NOT adjust DCG Deviation Scalar settings until all TCG

ﬁ The DCG Deviation Scalar is a compensation value applied to all channel’s TCG

NOTE Deviation settings are properly aligned.

After all CG deviation levels are aligned, Repeat Steps 4 through 6; measure and record the DCG
deviation for channel 9 (programmed with DCG tone 627).

If the DCG in not within the level shown in Table 11-12, refer to Step 20 and adjust the DCG
Deviation Scalar value up or down. Save the updated data to the radio and retest.

If test systems were added to an existing customer personality and the radio is set to
use NPSPAC, use the NPSPAC values in Table 11-12 to align the test channels that fall
NOTE within the NPSPAC frequency range.

108



ws ’

14221-1100-5050

11. When all CG/DCG deviation measurements are within tolerance, proceed to Step 28 to save any

updated data.
Table 11-12: Maximum CG Deviation Levels
CG (DCG) DEVIATION
FREQUENCY RANGE MODE (Hz2)
764 — 805 MHz Narrowband Analog 400 (350)
806 — 809 MHz NPSPAC 600 (500)
809 — 870 MHz Wideband Analog 750 (600)

12. Turn the radio OFF.

13. Disconnect the test box and connect the programming cable to the radio as described in Section

11.3.1.
14. Turn the radio ON.
15. From the PC, open the Radio Maintenance Utility tool:

Click: Start > Programs > Harris Radio Personality
Manager > Radio Maintenance Utility

16. Within the center window pane, select the tab which
includes the correct radio model. For XG-75 radios, select
the tab which includes: P7x00

17. From Radio Maintenance Utility tool’s top menu bar:
Select: Radio > Read > Calibration Data from Radio
18. When the Calibration Data complete dialog box appears:

Click:  [OK]

. Harris Radio Persenality Manager

25 Radio Personality Manager Help
™ Radio Personality Manager

% RPM Radio Maintenance Utility

'

Control Panel

Devices and Printers

Administrative Tools

% RPM Radio Maintenance

File Radio View Help

Slo| wlw =0 w6

Jaguar/PS100/P7100/MF100 | PS00/P700/MS300/M7400/<5100M | %5100 |

Fiadio Type temary

% RPM Radio Maintenance

Feature Data From File

Calibration Data from Radio k
Calibration Data from File

Radio Information | |} Feature Data Edit ... '|

| Load Default Calibration Data to Radio ‘

Jump "

Calibration Data

4

Read the Calibration Data from the Radio
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19. Within the center window pane:

Select: [Calibration Data]

20. Select the Deviation Wideband

tab.
21. Refer to Step 10 and adjust the
TCG  Deviation values as

necessary for the wideband 800
MHz frequencies (only Channels 3
through 6). Increasing the values
increases TCG deviation.

=N Ee =)

% RPM Radio Maintenance
File Radio View Help

S| o wi|oe| ||| oF| 1| G5 ] 2 |
Jaguar/PS100/PF100/M 7100 PER00/F7R00/M5300/M 7200/ 100M | ><G1UUF'|

Radio Information

Feature Data Edit ... Jump |

: Calibration Data h
[aY

Load Default Calibration Data to Radio

NUR

General  Transmitter | Receiver |

T Power Low | T Power Mid | Tic Power High | Deviation Wideband § Deviation Namowband | 1/Q Data |

Data Deviation Scalar [49
C4FM Data Deviation Scalar [49

TCG Deviation

DCG Deviation Scalar |60

1 2 T B 5 3 800 MHz CG
[aso— [as0 — fias0 a0 [us0 im0 ALIGNMENT POINTS

“Wideband Analog Deviation
1 2 3 4 5 5 7 8 3 10
[sooo |00 [25000 26000 [25000  [2000  [26000 [26000 000 [26000
n 12 13 14 15 16 17 8 19 20
[eecon o000 [26207 [28207 [28207 [28207 [26180 [26180 [26180 [26180

Test systems added to an existing customer personality may be set to use NPSPAC.

O

NOTE

Use the data points within the Deviation Wideband tab for aligning NPSPAC channels.
Channels set to NPSPAC are compensated within the radio code by an additional
factory predetermined compensation value which further reduces the wideband

deviation as required to produce the correct on-air NPSPAC deviation.

22. Select the Deviation Narrowband

tab.
23. Refer to Step 10 and adjust the
TCG Deviation  values  as

necessary for the narrowband
channels (only Channels 1 and 2).
Increasing the TCG Deviation
values increases deviation.

Click: [OK]

General  Transmiter | Recaiver |

T Power Low | T Power Mid | T Pawer High | Deviation Wideband

Deviation Namowband | 1/Q Data |

Data Deviation Scalar (4800 Baud) [i16
Data Deviation Scalar (3800 Baud) [83

TCG Deviation

700 MHz CG
ALIGNMENT POINTS

Narrewband Analog Deviation
1 2 3 4 5 € 7 8 9 10
13000 13000 13000 13000 13000 13000 13000 13000 13000 13000
1 12 13 14 15 16 17 18 19 20
13000 13000 13000 13000 13000 13000 13000 13000 13000 13000
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24. From the top menu bar: 52 RPM Racio Meintenance o
File View Help

Select: Radio > Write > Calibration Data to Radio 1 E]E T ]

SIS thU/MEBUUfMTxDDJKGWDUM | x100p |

Jagl
Read 3

25. When the Calibration Data Write Complete dialog box — 15| Frcking Bate R
. - Tracking Data to File

appears FeaturEJDatatoRadlu
CI iCk: [OK] Feature Data to File

Calibration Data te Radio k

Radio Information Fe Calibration Data to File | ‘

Load Default Calibration Data to Radio ‘

Write the Calibration Data to the Radio MNUM

26. Turn the radio OFF.

27. Return to Step 4; repeat the test and alignment procedure until all wideband and narrowband CG
deviation setting are correctly aligned.

28. Save the final Calibration Data to a local file.
29. If no other testing is to be performed, do the following:

a. Ifa*“shop” test personality was used to test the radio, reload the original personality into the radio
and verify operation.

b. If test systems were added to the original personality, refer to Section 11.4.2, remove the systems,
and verify radio operation.

11.5.7 Data and C4FM Deviation Scalars Test and Alignment

The Deviation Wideband and Deviation Narrowband tabs include several deviation scalar fields. In the
Wideband Deviation tab, the Data Deviation Scalar value controls the level of the high-speed (Wideband)
deviation and the C4FM Deviation Scalar controls the P25 C4FM deviation. The Narrowband Deviation
tab includes scalars for Narrowband 4800 Baud and 9600 Baud data.

Alignment of these parameters require the use of the "FCC Menu" function of the radio personality (refer
to Section 11.4.1, Step 7). While it is possible to perform scalar alignment on any test frequency, it is
normally done on the lowest test frequency.

Perform the following to verify and align the deviation scalars:
1. Prepare the radio by adding the test systems to the radio personality (refer to Section 11.4.1).
2. Setup the radio for RF testing per instructions in Section 11.5.1.

3. Connect the Aeroflex 3920 to the radio as shown in Figure 11-2. Verify the Function Generator is set
to Off (alternately, do not connect to generator to the test set for this series of testing).

4. Setup the AeroFlex 3920 to monitor FM deviation.

5. Power up the radio and do the following:
a. Select the conventional low power test channel set:  XG75DBLP
b. Select Channel 1 (764.00625 MHz) or the next test channel.
c. Pressthe M and use the Up / Down arrows to select “FCC MENU.”
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10.

To measure the wideband 9600 Baud Data deviation, do the following:

a.
b.

C.

d.

Press M again and use the Up / Down arrows to select “TX 9600W.”
Press M again to key the radio.

Measure and record the wideband 9600 Baud Data deviation. This measurement is related to the
Wideband tab’s Data Deviation Scalar value.

Press M again to unkey the radio.

To measure the C4FM Data deviation, do the following:

d.

Use the Up / Down arrows to select “P25 HIGH.”
Press M again to key the radio.

Measure and record the C4AFM deviation. This measurement is related to the Wideband tab’s
C4FM Data Deviation Scalar value.

Press M again to unkey the radio.

To measure the Narrowband 9600 Baud TX Data deviation, do the following:

d.

Use the Up / Down arrows to select “TX 9600N.”
Press M again to key the radio.

Measure and record the 9600 Baud TX Data deviation. This measurement is related to the
Wideband tab’s 9600 Baud TX Data Deviation Scalar value.

Press M again to unkey the radio.

To measure the Narrowband 4800 Baud TX Data deviation, do the following:

a.
b.
C.

d.

Use the Up / Down arrows to select “TX 4800N.”
Press M again to key the radio.

Measure and record the 4800 Baud TX Data deviation. This measurement is related to the
Narrowband tab’s 4800 Baud TX Data Deviation Scalar value.

Press M again to unkey the radio.

Compare the measurements made in Steps 6 through 9 to the levels shown in Table 11-13. If any
channel is out of specification, proceed to Step 11 and realign the scalar(s). Otherwise, proceed to
Step 28 to save any updated data.

Table 11-13: Scalar Deviation Level Settings

FCC MENU
SCALAR TEST FUNCTION DEVIATION
Wideband 9600 Baud TX 9600W 3.0 kHz
C4FM P25 HIGH 2.9 kHz
Narrowband 9600 Baud TX 9600N 2.0 kHz
Narrowband 4800 Baud TX 4800N 1.5 kHz

11. Turn the radio OFF.

112



yARI?IS ’

14221-1100-5050

12.

13.
14.

15.

16.

17.

18.

Disconnect the test box and connect the programming cable to the radio as described in Section

11.3.1.
Turn the radio ON.
From the PC, open the Radio Maintenance Utility tool:

Click: Start > Programs > Harris Radio Personality
Manager > Radio Maintenance Utility

Within the center window pane, select the tab which
includes the correct radio model. For XG-75s, select the
tab which includes: P7x00

From Radio Maintenance Utility tool’s top menu bar:
Select: Radio > Read > Calibration Data from Radio
When the Calibration Data complete dialog box appears:

Click:  [OK]

. Harris Radio Personality Manager
#Fl Radio Personality Manager Help
"% Radio Personality Manager
4 RPM Radio Maintenance Utility

Control Panel

Devices and Printers

Administrative Tools ¥

% RPM Radio Maintenance =
Eile Radic ¥iew Help

Slo| e | =) 6

Jaguar/PS100/PT100/MT100 | P5400/P700/MS300/M700/G100M | XG100P |

‘ Riadio Type Memany

% RPM Radio Maintenance

(E= HoR =)
File View Help
é{ Information B 3] | (8| 21 | 2%
S

Comm Settings

Within the center window pane:

Select: [Calibration Data]

1o 2o | ! =
Read » Tracking Data from Radio
Wiite » Tracking Data from File
Feature Data from Radio
Feature Data From File
Calibration Data from Radio K
Calibration Data from File 3
Radio Information Feature Data Egit ... I Jump l
Calibration Data ‘ Load Default Calibration Data to Radio
T i G
Read the Calibration Data from the Radio NUM
/2 RPM Radio Maintenance o[- &3]

File Radio View Help

o] u|=| mmNEEEE|

| || | | |

Racio Information Feature

Usguar/P5100/FT 1007100 P-O0/RT00/ME300M7A00A5100M | 100 |

Data Edit ... Jump |

Calibration Data N

Load Default Calibration Data to Radio

L4 Y

NUM
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19. Select: Deviation Wideband

20. Refer to Step 10 and adjust the
Data Deviation Scalar (TX
9600W) and C4FM Deviation
Scalar (P25 C4FM) as necessary.
Increasing the value increases the
associated deviation.

General  Transmitter | Receluarl

" Tt Power Low ] T Power Mid ] T Power High  Deviation Wideband | Deviation Narrowband ‘ 1/Q Data |

IData Deviation Scalar |49 | DCG Deviation Scalar |60
| c4FM Data Deviaion Scalar [43 |
TCG Deviation
1 2 3 4 5 6

[1450 [1450 [1450 [1450 | 1450 [1450
‘Wideband Analog Deviation

1 2 3 4 5 6 7 ]
|26000 |26000 |26000 |26000 |26000 |26000 |26000 |26000

1 12 13 14 15 16 17 18
|26000 |26000 |26207 |26207 |26207 |26207 |26160 |26160

O

NOTE

Use the Deviation Wideband values for aligning NPSPAC channels. Channels set to
NPSPAC are compensated within the
predetermined compensation value which further reduces the deviation as required to
produce the correct on-air NPSPAC deviation.

radio code by an additional factory

21. Select:

Refer to Step 10 and adjust the
4800 Baud Data Deviation Scalar
(TX 4800N) and 9600 Baud Data
Deviation Scalar (TX 9600N) as
necessary. Increasing the value
increases the associated deviation.

22. Click:  [OK]

Deviation Narrowband

General Transmitter |Receiver]

" Tx Power Low | Tx Power Mid | Tx Power High | Deviation Wideband Deviation Namowband | 1/Q Data |

Dt Deviation Scatar (4800 Bavd) [176 |
| Data Deviation Scalar (9600 Baud) [53 |

TCG Deviation

MNarrowband Analog Deviation

1 2 3 4 5 6 7

[13000 [13000 [13000 [13000 [13000 [13000 [13000 [1
1 12 13 14 15 16 17

13000 13000 13000 13000 [13000 [13000 13000 [1
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23.

24.

25.
26.

27.
28.

From the top menu bar: 5 RPM Racio Mintenance == ==
File View Help
Select: Radio > Write > Calibration Data to Radio &l e (11| o o 5
T | R thU/MEBUUfMTxDDJKGWDUM | x100p |
. . . . Read v
When the Calibration Data Write Complete dialog box e 15| Frcking Bate R
. - Tracking Data to File
appears FeaturEJDatato Radio
- . Feature Data to File
Click: [OK] Calibration Data to Radio A
Radio Information ’7':5 Calibration Data to File | ‘
] Load Default Calibration Data to Radie ‘
Write the Calibration Data to the Radio NUM
Turn the radio OFF.

Return to Step 5; repeat the test and alignment procedure until all deviation scalars are correctly
aligned.

Save the final Calibration Data to a local file.
If no other testing is to be performed, do the following:

a. Ifa*“shop” test personality was used to test the radio, reload the original personality into the radio
and verify operation.

b. If test systems were added to the original personality, refer to Section 11.4.2, remove the systems,
and verify radio operation.

11.5.8 TX Audio Sensitivity and Distortion

This is a verification-only test and does not require the Utility or any alignment to complete.

1.

o~ D

Prepare the radio by adding the conventional test systems to the radio personality (refer to Section
11.4.1).

Setup the radio for RF testing per instructions in Section 11.5.1.

Connect the Aeroflex 3920 to the radio as shown in Figure 11-2.

Set the Aeroflex 3920 Function Generator to generate a 1 kHz sine wave output at 10 mV.
Power up the radio and do the following:

a. To test the Audio Sensitivity, select test channel set: XG75U LP

b. Refer to frequency list in Table 11-4 and select Channel 20 (869.9875 MHz).

c. Setthe AeroFlex 3920 to monitor FM TX Audio Distortion on the same frequency.

Using the PTT switch on the MATQ-03424 test box, key radio on low power and wait for the signal
to stabilize (typically 1-2 seconds).

Adjust the 1 kHz audio level until the deviation of the transmitter is 60% of systems deviation (refer
to Table 11-11) or approximately 3 kHz for a wide band channel. The 1 kHz level should be less than
14 mV.

Verify the transmitter audio distortion is less than 3%.
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11.5.9 RSSI Test and Alignment

The Receiver tab includes input fields for aligning the RSSI signal strength detection. Alignment is based
on weak, medium, and strong input signal levels as measured at five (5) test frequencies spread across the
radio’s entire operating range.

Perform the following to verify and align the receiver squelch values:

1.
2.
3.

10.

11.

12.

13.

14.

Prepare the radio by adding the test systems to the radio personality (refer to Section 11.4.1).
Connect the Aeroflex 3920 RF port to the radio antenna port.

Setup the AeroFlex 3920 to generate an FM carrier at -110 dBm output level on the same frequency
that the radio is receiving (RF reference level for verifying “Weak” RSSI alignment values).

Power up the radio and do the following:

a. Select the conventional test channel set: XG75DBSQ

b. Select Channel 1 (764.00625 MHz) or the next test channel. Refer to Table 11-8.
c. Press M and use the Up / Down arrows to select “FCC MENU.”

d. Press M again. The radio display will alternately blink between the RX frequency and the RF
input level in dBm.

Record the RSSI level displayed on the radio.

Change the RF Generator level to -85 dBm RF input (RF reference level for verifying “Medium”
RSSI alignment values).

Record the RSSI level displayed on the radio.

Change the RF Generator level to -60 dBm RF input (RF reference for verifying “Strong” RSSI
alignment values).

Record the RSSI level displayed on the radio.

Change the RF Generator frequency to the next frequency in Table 11-8 and repeat Steps 3 through 9
until all 5 receive channels have been tested for RSSI values.

If any RSSI level measured is more than 1 dB from the actual RF input level from the generator,
proceed to Step 12. Otherwise, proceed to Step 24 and save data.

Connect the programming cable to the radio as described | HorisRadio Personality Marager  *
in Section 11.3.1. E;ﬂ Radic PwsunalftyManagerHe\p
™% Radio Personality Manager L

. . . % RPM Radio Maintenance Uil 1
Connect From the PC, open the Radio Maintenance Utility n S
tOOI . Devices and Printers
Click: Start > Programs > Harris Radio Personality . Administrative Tools »

Manager > Radio Maintenance Utility -
‘ Search programs and files p‘

Within the center window pane, select the tab which 74 RPM Racio Maintenance =]
- - - File Radio View Help
includes th_e C(_)rrect rac.jlo model. For XG-75 radios, select S B aaEE s
the tab which includes: P7x00 Jaguar/PS100/P7100A7100 ‘P5g00fP7KUU¥45300/M?xDUMG1DUM | G100P |

‘ Radio Typs Memory
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15. From Radio Maintenance Utility tool’s top menu bar:

Select:

16. When the Calibration Data complete dialog box appears:

Click:  [OK]

17. Within the center window pane:

Select: [Calibration Data]

18. Select: Receiver

Refer to Step 11 and adjust
the Strong, Medium, and

Weak RSSI values as
necessary.
DO NOT change the

Signal Strength reference
values in the first column.

19. Click: [OK]

Radio > Read > Calibration Data from Radio

% RPM Radio Maintenance =N on =
File View Help
& Information 5| BlGENE
e M Eu et e 520N MARAN 700 A2 00 L2 | .
Read » Tracking Data from Radio
Wite » Tracking Data from File
Feature Data from Radio
Feature Data From File
Calibration Data from Radio K
Calibration Data from File
Radio Information Feature Data Egit ... I Jump l
Calibration Data. ‘ Load Default Calibration Data to Radio
« i B
Read the Calibration Data from the Radio NUM
% RPM Radio Maintenance =N <

File Radio View Help

S| @ wk|om| [ o | R | o | |

Jaguar/P5100/P7I0MTI00  Fo00/RT-00ME300/M 700G 100M | 6i100P |

Radio Information
" calbratonData | Load Defauit Caibration Data to Radio
)

Feature Data Edit ... Jump ‘

NUM

Squelch Open Levels

Squelch Close Levels

1 2 3 4 5 1 2 3 4 5
Wideband [1750 1750 [1750 [1750 [1750 ideband [2550 [2550 [2550 [2550 [2550
Narrowband [720 [720 [720 [1400 [1400 Narrawband [1500 [1500 [1500 [2250 [2250

C4FM [720 [720 [720 [1400 [1400 C4FM [1500 [1500 [1500 [2250 [2250

XNB 600 600 600 600 600 XNB [1600 1600 1600 1600 1600

RSSI

Signal Strength 1 2 3 4 5
swong [60  |[E7e [ [we0 [a858  [2635
medum [85  |[oss | o042 [2004 [1983 [1935
viesk  [110 [1257 [1275 [1245 [1228 [1176
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20. From the top menu bar: % REM Radio Msintennce el
File View Help
Select: Radio > Write > Calibration Data to Radio &l iemater [ R T S
T | R thU/MEBUUfMTxDDJKGWDUM | x100p |
. - - - Read >
21. When the Calibration Data Write Complete dialog box e S oo
. - Tracking Data to File
appears FeaturEJDatato Radio
22. CliCk: [OK] Feature Data to File

Calibration Data te Radio k

Radio Information Fe Calibration Data to File | ‘

Load Default Calibration Data to Radio ‘

Write the Calibration Data to the Radio MNUM

23. Return to Step 3; repeat the test and alignment procedure until all RSSI values are correctly aligned.
24. Save the final Calibration Data to a local file.
25. If no other testing is to be performed, do the following:

a. Ifa“shop” test personality was used to test the radio, reload the original personality into the radio
and verify operation.

b. If conventional test frequency sets were added to the original personality, refer to Section 11.4.2,
remove the test sets, and verify radio operation.

11.5.10 Squelch Open Level Test and Alignment

The Receiver tab within the Calibration Data includes Squelch Open and Squelch Close input fields. The
levels entered into these input fields determine the received signal level required to unsquelch the receiver
and allow audio to pass to the speaker. The higher the value, the weaker signal the RF signal required to
unsquelch the radio.

Radios with multiple modes of operation, and wide and narrow bandwidths, require different squelch
levels for each mode. Squelch Open and Squelch Close input fields are provided for Wideband,
Narrowband, C4FM, and XNB operations. Each mode of operation is aligned at 5 frequencies over the
radio’s operating range.

Each compliment of Squelch Open and Squelch Close values are set such that a stronger signal is required
to open the squelch (Squelch Open Level) and doesn’t close until the signal level weakens (Squelch Close
Level). This process is called squelch hysteresis. Without hysteresis, the squelch’s response to weak
signals would result in broken up audio in the speaker.

Squelch alignment is based on the industry standard Slgnal, Noise, And Distortion (SINAD) ratio, a
comparison of no signal (all noise) to the desired signal that is that is being received. A hysteresis value
of 1.5 t0 3.0 dB less in SINAD is considered optimal. Factory alignment sets the Squelch Open level for
8 dB £ 2 dB SINAD to open the squelch.

The XNB Squelch Open and XNB Squelch Close input fields only apply to 900 MHz radios.
Leave these fields as found, set to the preprogrammed factory values.
NOTE
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Perform the following to verify and align the Squelch Open and Squelch Close input fields:

1.
2.
3.

10.

11.
12.
13.

Prepare the radio by adding the test systems to the radio personality (refer to Section 11.4.1).
Connect the Aeroflex 3920 to the radio as described in Section 11.5.1.

Set the AeroFlex 3920 to generate an on-channel FM carrier, modulated by a 1 kHz tone at 60% of
the deviation level defined in Table 11-14. Begin with the RF generator’s output level set to
minimum output.

Table 11-14: RF Generator Deviation Levels for SINAD Testing

FREQUENCY 1 kHz TONE DEVIATION
RANGE MODE (NO CG OR DCG)

764 — 805 MHz Narrowband Analog 1.35 kHz + 100 Hz

806 — 809 MHz NPSPAC 2.16 kHz + 100 Hz

809 — 870 MHz Wideband Analog 2.7 kHz + 200 Hz

Also prepare the Aeroflex 3920 to measure receiver SINAD via the radio test set.

While it may be desirable to perform SINAD testing simply by listening to the audio
heard from the speaker, it is highly recommended to setup the test equipment and let it
NOTE make accurate, repeatable SINAD measurements.

Power up the radio and do the following:

a. Select the conventional test channel set: XG75DBSQ

b. Select Channel 1 (764.00625 MHz) or the next test channel. Refer to Table 11-8.
c. Press M and use the Up / Down arrows to select “FCC MENU.”

d. Press M again. The radio display will alternately blink between the RX frequency and the RF
input level in dBm. It is important to verify the frequency is clear (no undesired receive signals).
Typically, the RF input level will be approximately -125 dBm or less.

Using the Down arrow, select: SQ #####  Where the number (#) symbols are replaced with a
randomly changing number, typically in the 2000 to
4000 range. This is the Squelch Reference value.
The number represents the currently received noise
level being detected by the receiver’s squelch circuit.

Record the Squelch Reference value displayed on the radio.
Increase the RF generator level until the squelch opens. Record the SINAD measurement.
Slowly decrease the RF Generator level

Change the RF generator level and record the SINAD level and FCC Menu’s “SQ” value just before
the squelch closes.

Return to Step to 5.b and repeat the process for each remaining test channel in the system.
Select the P25 Conventional test system:  XG75DBPC

Setup the AeroFlex 3920 to generate an on-channel Analog Conventional signal.
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The C4AFM Squelch operation works as an Analog Conventional squelch and is aligned as

NOTE

path opens in P25 mode.

an analog squelch. When a P25 signal’s RF signal strength satisfies the C4FM Squelch
Open value (RF signal quality), the radio verifies P25 sync. If sync is present, the audio
Otherwise, if a valid CG is detected (or the channel is
programmed for CSQ), the audio path is opened in analog voice mode. The analog voice

mode is utilized to test and align the C4FM squelch settings.

14.

Return to Step to 5.b and repeat the process for each test channel in the P25 Conventional system.

15. If any channel opens at a level of 9 dB SINAD or greater, or closes at a value less than 5 dB SINAD,
then proceed to step 16 and realign the Squelch Open and Squelch Close values. Otherwise, proceed
to Step 28 and save data.

16. Connect the programming cable to the radio as described
in Section 11.3.1.

17. Connect From the PC, open the Radio Maintenance Utility

tool:

Click: Start > Programs > Harris Radio Personality
Manager > Radio Maintenance Utility

18. Within the center window pane, select the tab which
includes the correct radio model. For XG-75 radios, select

the tab which includes:

19.
Select:
When the
Click:

20.

P7x00

From Radio Maintenance Utility tool’s top menu bar:

Radio > Read > Calibration Data from Radio
Calibration Data complete dialog box appears:
[OK]

. Harris Radio Persenality Manager
#Fl Radio Personality Manager Help
®% Radio Personality Manager
% RPM Radio Maintenance Utility

Control Panel 4

Devices and Printers

Administrative Tools »

% RPM Radio Maintenance =
Eile Radio ¥iew Help
ke e W T B e
Jaguar/PS100/PT100/MT100 | P5x00/P7x00/MS300/M7x00/G100M | XG100P |
‘ Radio Type Memany
% RPM Radio Maintenance == E=R==<=)

File View Help
& Information

Comm Settings
Read 3
Write 3

| & (30| (B £ |

270N BN M TN AT L o 1 -

Jaal
Tracking Data from Radio

Tracking Data from File
Feature Data from Radio
Feature Data From File
Calibration Data from Radie

Calibration Data from File

Radio Information Feature Data Edtt ... | Jump }

Calbration Data

| Load Default Calibration Data to Radio

< (i b

Read the Calibration Data from the Radio NUM
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21. Within the center window pane: PR =5 Bl =
Bie fadio View Hep
Select:  [Calibration Data] Slo| ul=) BINIYIS|S|E 8§/

Jaguar/P5100/F7100/M7100  PSx00/P7R00/ME300/M 7x00 446100 .‘XGWDF’I

Radio Information Feature Data Edit ... Jump |
{7 Calibration Data N il Load Default Calbration Data to Radio
)

22. Select: Receiver Genen | Teremiter Pt

Squelch Open Levels Squelch Close Levels

Adjust the values for any - ~ : 5 : : 3 ; n 5
Of the Channels Where the Wideband |[1750  [1750  [i7s0 [0 [0 \ideband |[2550 [2550 2550 [2550 [2550

I h dd t Narrowband| [720 [720 [720 [1400 [1400 Narrowband | [1500 [1500 [1500 [2250 [2250
Sque c ! no Open or c4fm|[720 [720 [720 [1400 [1400 C4FM |[1500 [1500 [1500 [2250 [2250
close as expected. el el e e [60 oo [e@ [em e
Decreasing the values
tightens  the  squelch e
Opel’ati on. Signal Stength 1 2 3 4 5

Strong  [60 [z114 [z71 [2630 2658 2635
The SqueICh Open Value Medium ~ [85 [2035 [2042 [2004 [1983 [1935
ShOUId never be wezk  [110 [1257 [1z75 [1245 [1228 [1176

programmed with a value
higher than the Squelch
Close value. And, neither
setting should be
programmed with a value
greater than the “SQ”
value with no carrier
present.

23. Click: [OK]

Refer to Section 11.5.10.1 for an alternate squelch alignment procedure. The alternate
procedure may be much simpler and less time consuming, depending on the number of
NOTE squelch values requiring adjustment.
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Featur: 3 to File

26. Click: [OK] Calibratien Data to Radie A
Radio Informaton F  Calibration Data o File | ‘

CalbrationData | Load Defauit Calioration Data to Radio ‘

24. From the top menu bar: 2 RPM R Mntenance =
File View Help
Select: Radio > Write > Calibration Data to Radio £ o 10 L TE
Jag rend , r7xDD/ME3DDJM7xDDh(EWDDM | 6 100P |
25. When the Calibration Data Write Complete dialog box irte »[ TrckngDstato Rado
appears: P e ‘

Write the Calibration Data to the Radio NUM

27. Return to Step 5.b; repeat the test and alignment procedure until all Squelch values are correctly
aligned.

28. Save the final Calibration Data to a local file.
29. If no other testing is to be performed, do the following:

a. Ifa*shop” test personality was used to test the radio, reload the original personality into the radio
and verify operation.

b. If conventional test frequency sets were added to the original personality, refer to Section 11.4.2,
remove the test sets, and verify radio operation.
11.5.10.1 Alternate Squelch Alignment Procedure

While the FCC menu functionality is not supported as a field test tool, it is generally available to field
service personnel. It may be advantageous to follow this alternate method for setting squelch:

1. Select the conventional test channel set: XG75USQW
2. Begin with the RF generator’s RF level set to Off.

3. On the radio, press M button and use the Up or Down arrows to select “FCC MENU.”
4. Press M again.
5

Using the Up or Down arrows, select:  SQ #####  The numbers will appear to be randomly
changing between the 2000 to 4000 range.

6. This is the no-carrier “SQ” squelch reference value. The average of the randomly changing number
represents the current “no-signal” received noise level being detected by the squelch’s DAC circuit.

7. From the Utility, program the Squelch Open values 200 to 300 points lower than the no-carrier “SQ”
value.

8. Program the Squelch Close values 100 to 200 points lower than the no-carrier “SQ” value. This
functionally sets the radio’s squelch to open with a very weak input signal.

9. Set the generator’s RF level to On and slowly increase the RF level while monitoring the SINAD
measurement. Record the average “SQ” value seen on the radio’s display at 6 dB and 8 dB SINAD.

10. Repeat the above procedure until all channels are tested and “SQ” values are recorded for 6 dB and
8 dB SINAD.

11. Repeat the procedure for the other modes (systems):XG75USQN and XG75U PC.
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12. After recording the measured “SQ” values for each channel in all modes, reprogram the Squelch
Open values with the corresponding 8 dB “SQ” reference values, and reprogram the Squelch Close
values with the corresponding 6 dB“SQ” reference values.

Return to Step 5 of Section 11.5.10 and retest each mode and channel using the new Open and Close
values. The squelch should be opening at approximately 8 dB SINAD and closing at approximately 6 dB
SINAD.

11.5.11 Additional Receiver Test

Speaker out is available at the UDC as a balanced output. The Test Box provides the 8 ohm load for the
radio and a balanced to unbalanced output available as a BNC connection. Do not place an external load
or speaker to this connection. It is intended for connections to test equipment of several kilo-ohm
impedance or higher.

11.5.11.1 Receiver Audio Level and Distortion

1. Place the Device # switch on the test box to position 7.

Placing the Device # switch in position 12 while testing with the Test Box will double

terminate the speaker amplifier circuit causing errors in receive audio measurement.

Damage to the radio is unlikely, but one should not operate the receive audio amplifier
CAUTION in this condition longer than necessary to make quick measurements

2. Power on the radio, and select any channel of the analog test system.

3. Connect AC Voltmeter, distortion analyzer, SINAD meter and oscilloscope to the “Speaker Out” of
the Test Box.

4. Apply a 1000 pV (-47 dBm) RF signal on channel to the radio antenna connector. The RF signal
should be modulated with 1 kHz tone at 60% of system deviation or 3 kHz for wide band channel.
This is a full quieting signal and should not have any noise.

5. Observe the oscilloscope and AC voltmeter and adjust the volume control to maximum. Audio will
be greater than 2 volts and appear free from distortion.

6. Reduce the volume control to produce 2 VVrms or as close as possible.

7. Measure the distortion of the receiver audio. It should be less than 3%.

11.5.11.2 SINAD Measurement

1. Apply a -60 dBm RF signal on channel to the radio antenna connector. The RF signal should be
modulated with 1 kHz tone at 60% of system deviation or 3 kHz for wide band channel. This is a full
quieting signal and should not have any noise.

2. Decrease the RF level of the signal generator until reaching 12-dB SINAD. The RF level of the
signal generator should be less than -119 dBm.

3. SINAD measurement should be repeated on all receive test frequencies across the receive band. Do
not test other frequencies at this time.
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11.5.11.3 Receiver IF Bandwidth - Signal Displacement Bandwidth Method

1.

Apply a -60 dBm RF signal on channel to the radio antenna connector. The RF signal should be
modulated with 1 kHz tone at 60% of system deviation or 3 kHz for wide band channel. This is a full
quieting signal and should not have any noise.

Decrease the RF level of the signal generator until reaching 12 dB SINAD. The RF level of the
signal generator should be less than -119 dBm.

Increase the RF level of the signal generator by 6 dB from the level in the SINAD test. This is the
same as multiplying the output voltage of the signal generator by two.

Notice the SINAD meter is reading a higher number and the noise on the signal is less.

Increase the RF input signal frequency until the SINAD meter again displays 12 dB. Record the
value of the RF frequency of the signal generator as FHI. MHz

Decrease the RF input signal frequency below the assigned frequency until the SINAD meter again
displays 12 dB. Record the value of the RF frequency as FLo. MHz

Calculate the frequency differences by the following:
e FDIFF1 = FHI - assigned frequency
o FDIFF2 = assigned frequency - FLo

The smaller of FDIFF1 or FDIFF2 is the signal displacement bandwidth. This value should be
between 2 and 7 kHz for a wide band channel.

O The upper tolerances (7 kHz) are not specifications, but rather an observation that the
radio will pass adjacent channel selectivity.

NOTE

11.5.12 Channel Guard Decode

1
2
3
4
5.
6
7
8
9

Turn power off on the radio.

Place the Device # switch on the test box to position 7.

Power the radio on and select any channel, 1 through 6, on system XG75UCGW.
Set the signal generator for a 1 kHz tone at 3 kHz deviation.

Set a second to for channel guard 67.0 Hz at 0.75 kHz deviation.

Set the generator RF level to —119 dBm. The receiver should unmute.

Remove the 67.0 Hz tone. The receiver should mute.

To test Digital Channel Guard decode, select channel 7.

Set the generator send a non-inverted Digital Channel Guard code of 627. The receiver should
unmute.

10. Remove the digital code. The receiver should mute.
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12. TROUBLESHOOTING

The objective of this section is to guide in quickly isolating a problem to either hardware or software.
Software errors and problems can usually be corrected in the field. Hardware failures are difficult to
isolate and sometimes very tedious to repair without specialized tools. Hardware repair to this radio is
very limited at best and not recommended. Service Parts has set up a Repair and Return policy. Service

Parts has also made provisions for Circuit Board and Module replacement, as required.

This section includes a General Troubleshooting Table and Test Point Diagram for checking nominal
Transmit/Receive Levels (not recommended). Table 12-1 provides a list of possible problems and their

possible cause.

Table 12-1: General Troubleshooting

SYMPTOM

POSSIBLE CAUSE/ACTION REQUIRED

Completely inoperative (no display or

Power Supply Problem?

audio on power up) 1. Check battery voltage with a voltmeter.
2. Charge battery or replace battery.
3. Check to be sure battery contacts are not broke or bent.
4. Clean battery contacts.
At power-up an error message is 1. See the Error Message Tables on the following pages for type
displayed of error and for a probable solution.
2. Attempt to reprogram the personality, Flash and DSP using
ProGrammer/RPM.
Receiver inoperative or weak 1. Channel Guard or Type 99 Enabled?
2. Defective antenna or antenna switch assembly - replace
antenna or antenna switch assembly.
3. Main Board failure?
e Return to Harris for repair (recommended).
or
e Troubleshoot Main XCVR/Synthesizer Board. Replace or
repair board as required.
Transmitter inoperative or low power 1. Programmed incorrectly - check personality.
2. Weak battery - check voltage.
3. Defective antenna or antenna switch assembly - replace
antenna or antenna switch assembly.
4. Main Board failure?
e Return to Harris for repair (recommended).
or
e Troubleshoot Main XCVR/Synthesizer Board. Replace or
repair board as required.
Transmitter and Receiver inoperative 1. Programmed incorrectly - check personality.
on some channels 2. Check the flex circuit inside radio for damage.
3. Defective 16-Position Switch?

e Return to Harris for repair (recommended).
or

e Troubleshoot Main XCVR/Synthesizer Board. Replace or
repair board as required.
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Table 12-2: Fatal System Error Codes

Number Message Error Messages
0 Hardware less than 100, ROM errors
1 Software
2 Tracking RADC tracking data fatal error
3 No Lock synthesizer became unlocked
4 Freqdata RADC frequency data fatal error
5 Persdata Personality errors
6 Network Network errors, dual CU or radio
STARTUP ERRORS
RANGE: 0x00-
0xOf
FATAL_NMI_ERROR (0x0001) NMI occurred outside of sleep routine
FATAL_RAM_ERROR (0x0002) 32k RAM test error
FATAL_ROM_CHKSUM (0x0003) not used
FATAL_FLSH_CHKSUM (0x0004) Flash checksum test error
FATAL_FLSH_UNKNOWN_TYPE (0x0005) Flash part is unknown
FATAL_IV_RANDOM (0x0006) FIPS random IV test error
FATAL_BYPASS (0x0007) FIPS bypass test error
FATAL_NO_VOICE_KEYS (0x0008) FIPS no voice keys error
FATAL_FLSH_WRITE (0x0009) Flash write error
RANGE: 0x10-
Ox2f
FATAL_TG_LOAD (0x0010) Timing Generator driver failed init
FATAL_DSP_LOAD (0x0011) DSP driver failed init
FATAL_ABBIE_LOAD (0x0012) Abbie driver failed init
FATAL_EE_LOAD (0x0013) EE driver failed init
FATAL_ICP_PORTINIT (0x0014) ICP digital linit failed
FATAL_INTOUT_LOAD (0x0015) INTOUT driver failed init
FATAL_INTIN_LOAD (0x0016) INTIN driver failed init
FATAL_RADIO_LOAD (0x0017) RADIO driver failed init
FATAL_MODEM_LOAD (0x0018) MODEM driver failed init
FATAL_EXTIO_LOAD (0x0019) EXTIO driver failed init
FATAL_SCI_LOAD (0x0020) SCI driver failed init
FATAL_ICP_CHKSUM (0x0021) ICP prom chksum
FATAL_I2C_INIT (0x0022) I12C driver initialize had problems
FATAL_I2C_MODE_CHG (0x0023) I2C driver mode change had problems
FATAL_12C_WRITE_ERROR (0x0024) I12C driver write error
FATAL_UART_INIT (0x0025) UART driver init failed
FATAL_TIMER_CONFIG (0x0026) The timer init failed
ADI DRIVER FATAL ERROR CODES
RANGE: 0x30-
0x37
FATAL_ADI_NOACK (0x0030) ADI did not respond to command
FATAL_DSP_DES_TEST_FAIL (0x0039) FIPS DES self test failed to provide correct answer
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LCD DRIVER FATAL ERROR CODES

RANGE:
0x40-0x48
FATAL_LCD_NOACK (0x0040) LCD did not ack message
FATAL LCD_HARD_FAIL (0x0041) LCD hardware is invalid
SCI DRIVER FATAL ERROR CODES
RANGE: 0x50-
0x59
FATAL_SCI_NOHEAP (0x0050) SCI out of heap space
CAN DRIVER FATAL ERROR CODES
RANGE: 0x60-
0x69
FATAL_CAN_SEM_INIT (0x0060) CAN server semaphore init failure
IPC DSP DRIVER FATAL ERROR CODES
RANGE: 0x70-
0x79
FATAL_IPC_NO_RESPONSE (0x0070) The DSP did not read a message within 500ms
FATAL_IPC_RESPONSE_OVERRUN (0x0071) The DSP gave a response longer than the buffer
FATAL_IPC_STREAM_BLOCKED (0x0072) The DSP did not read the stream data within 500ms
The ARM tried to write more data than the DSP could
FATAL_IPC_STREAM_OVERRUN (0x0073) store
FATAL_DSP_DOWNLOAD_FAIL (0x0074) The ARM tried to write the DSP code and failed
FATAL_IPC_NO_ACK (0x0075) The ARM didn't get an ACK to a command to the DSP
RADIO DRIVER FATAL ERROR CODES
RANGE: 0x80-
0x89
The XCVR failed to program the PLL after N retries
FATAL_XCVR_PLL_PROG_ERROR (0x0080) due to uwire collision
FATAL _XCVR_MCU_PROG_ERROR (0x0081) The XCVR failed to program the MCU after N retries
The XCVR failed to find the proper cal data for the
FATAL_XCVR_CAL_DATA_ERROR (0x0082) radio
The XCVR MCU failed to program the rx adc after N
FATAL_XCVR_MCU_RX_ADC_ERROR (0x0083) retries
BOOT LOADER DRIVER FATAL ERROR CODES
RANGE: 0x90-
0x97
FATAL_ROM_NOHEAP (0x0090) No malloc space for ROM task
FATAL_BL NOHEAP (0x0091) No malloc space for BL task
FATAL BL_SCI_ATTACH (0x0092) boot loader could not attach to SCI
MCBSP FATAL ERROR CODES
FATAL_MCBSP_ERROR | (0x0093) | McBSP configuration error
RXSIF PRIMATIVE FATAL ERROR CODES
FATAL_RXSIF | (0x0098) | RXSIF fatal
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OPERATING SYSTEM FATAL ERROR CODES
RANGE:

0x100-0x199
FATAL_UNEXPECTED_INT (0x0100) There was an interrupt that had no handler
FATAL_PREFETCH_ABORT (0x0101) Prefetch abort handler
FATAL_DATA_ABORT (0x0102) Data abort handler
FATAL_RESERVED_INT (0x0103) Reserved interrupt handler
FATAL_UNEXPECTED_INSTRUCTION (0x0104) Unexpected interrupt handler
FATAL_OS BAD_INT_CONFIG (0x0105) The interrupt handler failed to set up the IRQ
FATAL_OS_FORK_FAIL (0x0106) The OS fork creation process failed
FATAL_OS_PIPE_FAIL (0x0107) The OS pipe creation process failed
FATAL_OS_TASK_FAIL (0x0108) The OS task creation process failed
FATAL_STACK_OVERFLOW (0x0109) A task stack has overflowed
FATAL_TIMER_TASK _ERROR (0x0110) The OS timer task creation failed
FATAL_NUCLEUS_ERROR (0x0111) The OS returned a fatal error
FATAL_FORK_STACK (0x0112) The OS fork stack overflowed
FATAL_PRIORITY_FORK_STACK (0x0113) The OS priority fork stack overflowed
FATAL_GPIO_CONFIG_ERROR (0x0114) The GPIO config was wrong - check radio config
FATAL_MPUIO_CONFIG_ERROR (0x0115) The MPUIO config was wrong - check radio config
FATAL_RADIO_CONFIG_ERROR (0x0116) Could not set radio type right using sector O
FATAL_DOWNLOAD_ERROR (0x0117) Failure in the download system
FATAL_MEMORY_ALLOC_ERROR (0x0118) Memory allocation failed
FATAL_SEM_PEND_ERROR (0x0119) A semaphore pend operation went badly wrong
FATAL_SEM_POST_ERROR (0x0120) A semaphore post operation went badly wrong
FATAL_FORK_ERROR (0x0121) The OS fork stack had a Nucleus error
FATAL_PRIORITY_FORK_ERROR (0x0122) The OS priority fork stack had a Nucleus error
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Table 12-3: Fatal Application Error Codes

RADC FATAL SYS ERROR CODES

RADC_PITD_ERROR (0x2200) PERS tracking data error
RADC_PIHW_ERROR (0x5201) PERS hardware data error
RADC_FREQ_ERROR (0x4202) PERS frequency data error
RADC_PITD_MALLOC_ERROR (0x1203) PERS tracking data malloc error
RADC_PITD_CKSUM_ERROR (0x1204) PERS tracking data checksum error
RADC_HWREV_ERROR (0x1205) HW revision could not be determined
DACS FATAL SYS ERROR CODES
DACS_NOLOCK_ERROR (0x3300) no lock message
DACS_MODEM_FATAL_ERROR (0x1301) Unable to correctly configure the modem for
EDACS operation
DACS_RADC_FAILURE (0x1302) Prosound scan failed
DACS_TU_PUT_CISYSMSG_ERROR (0x1303) CISYS message buffer not enabled
DACS_TX_CHAN_RADC_FAILURE (0x1304) Failure in the Tx frequency load
DACS_RX_CHAN_RADC_FAILURE (0x1305) Failure in the Rx frequency load
DACS_TX_CC_HEADER_FAILURE (0x1306) Failure to transmit CC header data
DACS_RX_CC_FAILURE (0x1307) Failure to set up CC receiver
DACS_RX_WC_FAILURE (0x1308) Failure to set up WC receiver
DACS RX WC _LSD FAILURE (0x1309) Failure to set up WC LSD receiver
DACS_RX_WC_HSD_LSD_FAILURE (0x1310) Failure to set up WC HSD receiver
DACS_TX_CCMSG_FAILURE (0x1311) Failure to transmit body of CC message
DACS_TX_IDLE_FAILURE (0x1312) Failure to idle transmitter
DACS_TX_WCMSG_FAILURE (0x1313) Failure to transmit body of WC message
DACS_SPEAKER_FAILURE (0x1314) Failure in radc_speaker
DACS_TX_WC_HSD_FAILURE (0x1315) Failure to transmit WC hsd
DACS_TX_WC_PATH_FAILURE (0x1316) Failure to select TX hardware path
DACS_TX_DTMF_FAILURE (0x1317) Failure to transmit DTMF digit
DACS_TX_LSD_FAILURE (0x1318) Failure to transmit LSD
DACS_HSD_SYNC_FAILURE (0x1319) Failure of HSD sync setup
EA FATAL SYS ERROR CODES
EA_MEMORY_ERROR | (0x1350) | mallocfailure message
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CONVENTIONAL FATAL SYSTEM ERROR CODES (400 - 499)

CONV_RADC_ERROR (0x1400) error calling RADC function

CONV_NOLOCK_ERROR (0x3401) synthesizer became unlocked

CONV_PUT_UIMSG_ERROR (0x1402) Ul message buffer not enabled

CONV_MODEM_RXOVR (0x1403) Conventional DIGV modem overflow

CONV_MODEM_RXAVR (0x1404) Conventional DIGV modem underflow

CONV_MODEM_FATAL_ERROR (0x1405) Unable to correctly configure the modem for
conventional DIGV operation

CONV_PERS_ERROR (0x5407) Conventional personality error

CONV_ECP1_RADC_ERROR (0x1408) error calling RADC function in ECP1 scan

CONV_RX_CHAN_RADC_ERROR (0x1409) error calling RADC function in CHANUTIL -
channelized

CONV_RX_ABS RADC_ERROR (0x1410) error calling RADC function in CHANUTIL -
absolute freq

CONV_TX_CHAN_RADC_ERROR (0Ox1411) error calling RADC function in CONVTX -
channelized

CONV_TX_ABS_RADC_ERROR (0x1412) error calling RADC function in CONVTX - absolute
freq

CONV_TX_IDLE_RADC_ERROR (0x1413) error calling RADC function in CONVTX - idle
mode

CONV_P25 DSP_ATTACH_ERROR (0x1450) error calling RADC function in CONVTX - idle
mode

P25T_DSP_ATTACH_ERROR (0Ox1451) error calling RADC function in trunked P25

P25T_SERIAL_NUMBER_ERROR (0x1452) error reading serial number

P25T_BAD_CC_IN_MSG_TYPE (0x1453) bad message type requested

PERS INTERFACE FATAL SYSTEM ERROR CODES

PI_NOPERS_ERROR (0x5500) personality data is not present

PI_CRC_ERROR (0x5501) flash personality CRC did not match EEPROM

PI_DESC_CRC_ERROR (0x5502) personality descriptor table CRC error

PI_MALLOC_ERROR (0x1503) descriptor table MALLOC error

PI_CUSTOM_SET_ERROR (0x5504) custom freq set table error
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USER INTERFACE FATAL SYSTEM ERROR CODES

UI_FATAL_DEVICE_ERROR (0x5600) IO device error
Ul_FATAL_SWTO_MALLOC_ERROR (0x1601) malloc() returned no more memory
Ul_FATAL_SWTO_MAX ERROR (0x1602) maximum number of timers exceeded
UI_FATAL_WINDOW_MAX_ERROR (0x1603) too many open windows
UI_FATAL_WINDOW_MALLOC_ERROR (0x1604) malloc() returned no more memory
Ul_FATAL_MESSAGE_INVPARM (0x1605) invalid parameter to ui_put_message()
Ul_FATAL_RI_MSGBUF_FULL (0x1606) RI BBOS message buffer full error
UI_FATAL_RISYS_MSGBUF_FULL (0x1607) RI System (EDACSBBOS message buffer full
error
Ul_FATAL_CI_MSGBUF_FULL (0x1608) Cl BBOS message buffer full error
UI_FATAL_DEVICE_NOTSUPPORTED (0x5609) Idevice type (from personality) not supported
UI_FATAL_AUXIO_MALLOC_ERROR (0x1610) malloc() returned no more memory
UI_FATAL_NET_DEVICE_ERROR (0x5611) Network Idevice error
UI_FATAL_INVALID_CUID (0x6612) CU ID is invalid, usually CU=07 in a single CU
system
UI_FATAL_NO_TONE_DATA (0x5613) No tone data is available in pers
UI_FATAL_UIIO_MSGBUF_FULL (0x1614) Ul IBBOS message buffer full error
Ul_FATAL_PROMOTE_MALLOC_ERROR (0x1615) malloc() returned no more memory
Ul_FATAL_REMAP_MALLOC_ERROR (0x1616) malloc() returned no more memory
UI_FATAL_STDIO_ERROR (0x1617) Ul stdio trash message received error
TEST UNIT FATAL SYSTEM ERROR CODES
TU_FATAL_RXBUF_MALLOC_ERROR (0x1701) rx msg buffer malloc() failed
TU_FATAL_TXBUF_MALLOC_ERROR (0x1702) tx msg buffer malloc() failed
TU_FATAL_PUT_UIMSG_ERROR (0x1703) bb message to Ul task failed
TU_FATAL_PUT_RISYSMSG_ERROR (0x1704) bb message to RISYS task failed
TU_FATAL_FASTPUT_TXMSG_ERROR (0x1705) bios call for Voter Monitor failed
AEGIS FATAL SYSTEM ERROR CODES
AEGIS_ADI_OVERFLOW (0x1801) ADI Transmit event not serviced in time and buffer
has over flowed
AEGIS_RXBUF_MALLOC_ERROR (0x1802) malloc() returned no more memory available
AEGIS_KEYLOAD_MALLOC_ERROR (0x1803) malloc() for keyloader table returned no more
memory available
AEGIS_KEYLOAD_ERROR (0x1804) a general keyload error has occurred
AEGIS_DATAMEM_MALLOC_ERROR (0x1805) malloc() for data memory returned error
AEGIS_KEYLOAD_NOTABLE (0x1806) no key table was found in EEPROM despite
personality saying on existed
AEGIS_KEYLOAD_BAD_TABLESIZE (0x1807) key table found in e”2 is wrong size for the pers
AEGIS_KEYLOAD_CORRUPT_TABLE (0x1808) key table has been corrupted in e”2
FIPS 140 FATAL SYSTEM ERROR CODES
FIPS_INVALID_DESMAC_KEY (0x1902) Invalid DESMAC key
FIPS_DESMAC_CHECKSUM_FAILED (0x1903) DESMAC checksum failed
FIPS_DSP_ATTACH_DESMAC_FAILED (0x1904) DESMAC DSP ATTACH Failed
Rl FATAL SYSTEM ERROR CODES
RI_FATAL_MRADIO_FAILURE | (0x6901) | Mult-radio device stopped talking to each other
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Table 12-4: Non-Fatal Application Error Codes

ERROR MESSAGES USED BY ALL LIBRARIES

ERRMSG_FEAT_ENC

@)

Feature encryption error message

ERRMSG_NOLOCK

@)

synthesizer became unlocked message

ERRMSG_NOKEYBANK

®)

no key banks have been allocated in the
personality

ERRMSG_NO_PVT

(4)

private operation (including keyloading) is not
allowed because Aegis unencrypted is the ADI file

ERRMSG_BAD_TRACK_DATA

®)

Tracking data was in error Prism is using default

ERRMSG_PI_DUALPERS

(6)

Dual personality recoverable error message

ERRMSG_GSTAR_ERROR

@)

GSTAR Error

ERRMSG_TONE_ENC_ERROR

®)

Tone Encode Error

ERRMSG_DSP_CRC_ERROR

&)

Traffic encryption keys CRC Error

ERRMSG_KEY_ERROR (20) DSP Did not respond to key query
ERRMSG_AES_ERROR (11) AES configuration error
ERRMSG_DES_ERROR (12) DES configuration error

FLAGS TO SET PERSISTENT ERROR MESSAGES, THOSE ERRORS WILL BE DISPLAYED UNTIL ERROR IS
DECLARED AGAIN WITH THE CLEAR FLAG SET.

PERSIST_NONFATAL_ERROR (0x8000) set for persist error condition, error will be cleared
with another call
CLEAR_NONFATAL_ERROR (0x1000) clear persisting error

Table 12-5: Personality Interface Non-Fatal System Error Codes

FEATURE ENCRYPTION ERRORS

PIFEAT_SNR_ERROR (0x0550) Can not read SROM
PIFEAT_READ_ERROR (0x0551) PERS sizes don't match
PIFEAT_CRC_ERROR (0x0552) decryption failure
PIFEAT_TRACK_ERROR (0x0553) Tracking data failure

DUAL PERSONALITY ERRORS - THE OLD PERSONALITY, EEPROM WILL BE RECOVERED
PIDP_PERS_ERR (0x0580) Personality failure
PIDP_TRACK_ERR (0x0581) Tracking data failure
PIDP_FEAT_ERR (0x0582) Feature data failure
PIDP_IMAGE_ERR (0x0583) Image failure

CALIBRATION PARAMETER ERROR CODES

CAL_DATA_MISSING_ERROR (0x0560) ECP Calibration data missing; Cal data updated to
current defaults

CAL_DATA _UPDATE_ERROR (0Ox0561) Cal data update failed

CAL_DATA_DATED_REVISION_ERROR (0x0562) ECP Calibration data older than current revision;
Cal data updated to current defaults

CAL_DATA_NEWER_REVISION_ERROR (0x0563) ECP Calibration data newer than current revision

TA_CAL_DATA_MISSING_ERROR (0x0590) TestApp Calibration data missing; Cal data
updated

TA_CAL_DATA_UPDATE_ERROR (0x0591) TestApp Cal data update failed

TA_CAL_DATA_DATED_REVISION_ERROR (0x0592) TestApp Calibration data older than current
revision; Cal data updated to current defaults

TA_CAL_DATA_NEWER_REVISION_ERROR (0x0593) TestApp Calibration data newer than current

revision
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Table 12-6: Non-Fatal System Error Codes

USER INTERFACE

AEGIS_PVT_NONE (0x0870)
AEGIS_KEYLOAD_NOBANKS (0x0871)
AEGIS_DSP_CRC (0x0872)

Group is set to digital but system vocoder is set to
DIGVOICE_ERR_SYS NOT_DIG (0x0880) analog
DIGVOICE_ERR_NO_VG_SUPPORT (0Ox0881) VG is not supported by the DSP
DIGVOICE_ERR_NO_AEGIS_SUPPORT (0x0882) Aegis is not supported by the DSP
DIGVOICE_ERR_NO_IMBE_SUPPORT (0x0883) IMBE is not supported by the DSP

Attempt to use VG or Aegis vocoder with the
DIGVOICE_ERR_NO_DIG_FEAT (0x0884) Digital voice feature turned off

Attempt to use IMBE vocoder with the IMBE
DIGVOICE_ERR_NO_IMBE_FEAT (0x0885) feature turned off

Attempt to use encryption the DSP doesn't
DIGVOICE_ERR_NO_ENC_SUPPORT (0x0886) support

Attempt to use encryption with the feature turned
DIGVOICE_ERR_NO_ENC_FEAT (0x0887) off
RADC_NO_HWREV (0x0890) HW revision could not be determined
RADC_GSTAR_ERROR (0x0891) No GSTAR response from DSP
RADC_TONE_ENC_ERROR (0x0892) No Tone Encode response from DSP
RADC_KEY_QUERY_ERROR (0x0894) DSP did not respond to key query
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13.
13.1

13.2

CUSTOMER SERVICE
CUSTOMER CARE

If any part of the system equipment is damaged on arrival, contact the shipper to conduct an inspection
and prepare a damage report. Save the shipping container and all packing materials until the inspection
and the damage report are completed. In addition, contact the Customer Care center to make
arrangements for replacement equipment. Do not return any part of the shipment until you receive
detailed instructions from a Harris representative.

Contact the Customer Care center at http://www.pspc.harris.com/CustomerService or:

North America:

Phone Number: 1-800-368-3277
Fax Number: 1-321-409-4393
E-mail; PSPC_CustomerFocus@harris.com

International:

Phone Number: 1-434-455-6403
Fax Number: 1-321-409-4394
E-mail: PSPC_InternationalCustomerFocus@harris.com

TECHNICAL ASSISTANCE

The Technical Assistance Center's (TAC) resources are available to help with overall system operation,
maintenance, upgrades and product support. TAC is the point of contact when answers are needed to
technical questions.

Product specialists, with detailed knowledge of product operation, maintenance and repair provide
technical support via a toll-free (in North America) telephone number. Support is also available through
mail, fax and e-mail.

For more information about technical assistance services, contact your sales representative, or call the
Technical Assistance Center at:

North America: 1-800-528-7711
International: 1-434-385-2400
Fax: 1-434-455-6712
E-mail: PSPC_tac@harris.com
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14. REPLACEABLE PARTS

Replaceable assemblies can be ordered through Harris’ Customer Care Center (see Section 13.1 for

contact information).

Component Items listed in the following sections, identified with Harris part

numbers, are available through the Customer Care Center and are listed in the Harris Service Parts and
Accessories Catalog.

141

PRINTED WIRE BOARDS AND

MODULES

Refer to assembly diagrams at the back of this manual.

PART NUMBER

DESCRIPTION

14002-0138-11

XG-75 Dome Label

14002-0169-02

Channel Stopper Ring Kit - Refer to
Installation Guide 14221-110-4040 for
installation instructions.

PART NUMBER

DESCRIPTION

14002-0135-05

Main Board Assembly, 700/800 MHz, Scan
Model

14002-0135-06

Main Board Assembly, 700/800 MHz, System
Model

14.4 MISCELLANEOUS TOOLS

Refer to the Service Section of this manual.

PART NUMBER

DESCRIPTION

14002-0138-01

Interface Board and LCD/Lightguide. See the
following Note.

12RTD

Torque Driver

B-w1.27

Hex Bit, 1.27mm

O

NOTE

The Interface Board and LCD/lightguide

FM-016782-001

Channel Sw Ring Nut Replacement Driver Bit
Tool

FM-016782-002

Volume Sw Ring Nut Replacement Driver Bit
Tool

have to be replaced as one unit. You cannot T4AWKO03399 Special Tool for Volume and Channel Switch
rep'ace one and not the other. 337097G1B Antenna Insert Tool
G4UK07188-0 Antenna Bypass Connector Tool
19B801496G2 RF Antenna Adapter
CA-023407-004 Universal Test Cable
14.2 MECHANICAL ASSEMBLIES CA-023407-002 | Audio Test Cable

Refer to assembly diagrams at the back of this manual.

BT-023406-015

Battery Eliminator

PART NUMBER

DESCRIPTION

MATQ-03424

Audio Test Box

14002-0136-01

Front Cover Assembly, XG-75 System

CA-023407-001

Programming/Keyloader Cable

14002-0136-02

Front Cover Assembly, XG-75 Scan

CA-023407-003

Data Cable

14002-0136-03

Yellow Front Cover Assembly, XG-75 System

TL-017474-002

Torque tool for Dual Switch screw

14002-0136-04

Yellow Front Cover Assembly, XG-75 Scan

TL-017474-001

Torque tool bit for Dual Switch screw

14002-0137-01

Rear Casting Assembly

MA-016766-001

RF Shield Assembly

14002-0138-02

Rear Cover Assembly

EA-013717 UDC PWB Kit
FM-014712 UDC Weatherproof Cover
14.3 KITS
Refer to assembly diagrams at the back of this manual.
PART NUMBER DESCRIPTION
MA-013712 XG-75 Outer Knob Kit

MA-016768-001

Channel Knob Kit

MA-016768-002

VVolume Knob Kit

MA-013714 Antenna Insert Assembly

14002-0138-07 | Antenna Bypass Connector Assembly
MA-013739 Dual SW Actuator and Dual SW Spring Kit
MA-013716 Antenna Launch Assembly

14002-0138-12

System Keypad

14002-0138-13

Scan Keypad

14002-0138-08

Flex Circuit Assembly, Includes Speaker and
Microphone

MA-013720

Button Kit

14002-0138-03

Switch Module Assembly

14002-0138-09

XG-75 LCD Lens Kit

14002-0158-02

Hardware Kit

14002-0158-01

Installation Kit

KT-016775-001

Gasket Kit

135




14221-1100-5050

yAl?l?IS ’

15.

PARTS LISTS

15.1 MAIN BOARD
G4UD10073, Rev. 2
REF DESCRIPTION

CAPACITORS

c101 CAPACITOR CERAMIC CHIP 0.3p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CHOR3BW-F

C102 CAPACITOR CERAMIC CHIP 3.3p +5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH3R3JW-F

c103 CAPACITOR CERAMIC CHIP 0.7p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CHOR7BW-F

c104 CAPACITOR CERAMIC CHIP 12p +5% 50V SIMILAR
TO MURATA GRM1552C1H120JZ01D

C106 CAPACITOR CERAMIC CHIP 0.5p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CHOR5BW-F

c107 CAPACITOR CERAMIC CHIP 27p 5% 50V SIMILAR
TO MURATA GRM1552C1H270JZ01D

c108 CAPACITOR CERAMIC CHIP 56p +2% 50V SIMILAR
TO MURATA GRM1552C1H560GZ01D

C110 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D

C111 CAPACITOR CERAMIC CHIP 2.7p 5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH2R7JW-F

C112 CAPACITOR CERAMIC CHIP 5.1p +5% 50V SIMILAR
TO MURATA UVK105CH5R1JW-F

c113 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

C115 CAPACITOR CERAMIC CHIP 1.0p #0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CHO010BW-F

C116 CAPACITOR CERAMIC CHIP 1.2p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CH1R2BW-F

C117 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c118 CAPACITOR CERAMIC CHIP 0.7p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CHOR7BW-F

c121 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D

C122 CAPACITOR CERAMIC CHIP 2.4p +5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH2R4JW-F

c123 CAPACITOR CERAMIC CHIP 0.4p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CHOR4BW-F

C125 CAPACITOR CERAMIC CHIP 3.3p 5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH3R3JW-F

c127 CAPACITOR CERAMIC CHIP 47p 5% 50V SIMILAR
TO MURATA GRM1552C1H470JZ01D

c128 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

C132 CAPACITOR CERAMIC CHIP 27p +5% 50V SIMILAR
TO MURATA GRM1552C1H270JZ01D

c133 CAPACITOR CERAMIC CHIP 1.0p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CH010BW-F

c134 CAPACITOR CERAMIC CHIP 1000p +5% 50V
SIMILAR TO MURATA GRM1552C1H102JA01D

C136 CAPACITOR CERAMIC CHIP 47p 5% 50V SIMILAR
TO MURATA GRM1552C1H470JZ201D

C137 CAPACITOR CERAMIC CHIP 22p +5% 50V SIMILAR
TO MURATA GRM1552C1H220JZ01D

c138 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

C142 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

C144 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

REF DESCRIPTION

c147 CAPACITOR CERAMIC CHIP 4.7p 5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH4R7JW-F

C151 CAPACITOR CERAMIC CHIP 33p +5% 50V SIMILAR
TO MURATA GRM1552C1H330JZ01D

c152 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c153 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

C154 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c155 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c156 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c157 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c158 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

C159 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

C160 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c161 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c162 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c165 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c184 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D

c185 CAPACITOR CERAMIC CHIP 0.47u +10% 10V
SIMILAR TO MURATA GRM155B31A474KE14D

c187 CAPACITOR CERAMIC CHIP 0.1u £10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D

c197 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D

c202 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D

C204 CAPACITOR CERAMIC CHIP 27p +5% 50V SIMILAR
TO MURATA GRM1552C1H270JZ01D

c205 CAPACITOR CERAMIC CHIP 0.5p +0.1pF 50V
SIMILAR TO TAIYO YUDEN UVK105CHOR5BW-F

c207 CAPACITOR CERAMIC CHIP 5.1p #5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH5R1JW-F
CAPACITOR CERAMIC CHIP 0.01u +10% 25V

C213 [SIMILAR TO MURATA GRM155R11E103KA01D
CAPACITOR CERAMIC CHIP 0.1u +10% 16V

C214 | SIMILAR TO MURATA GRM155R11C104KA88D

c215 CAPACITOR CERAMIC CHIP 6p +0.5pF 50V SIMILAR
TO MURATA GRM1552C1H6R0DZ01D

c216 CAPACITOR CERAMIC CHIP 1000p +5% 50V
SIMILAR TO MURATA GRM1552C1H102JA01D
CAPACITOR CERAMIC CHIP 1000p +5% 50V

C218 | SIMILAR TO MURATA GRM1552C1H102JA01D
CAPACITOR CERAMIC CHIP 0.01u +10% 25V

C221 | SIMILAR TO MURATA GRM155R11E103KA01D

c223 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D
CAPACITOR CERAMIC CHIP 3300p +10% 50V

C224 | SIMILAR TO MURATA GRM155R11H332KA01D

c225 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D

C226 CAPACITOR CERAMIC CHIP 27p +5% 50V SIMILAR
TO MURATA GRM1552C1H270JZ01D

c233 CAPACITOR CERAMIC CHIP 0.5p #0.1pF 50V

SIMILAR TO TAIYO YUDEN UVK105CHOR5BW-F
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REF DESCRIPTION REF DESCRIPTION

c234 CAPACITOR CERAMIC CHIP 1000p +5% 50V c312 CAPACITOR CERAMIC CHIP 8p +0.5pF 50V SIMILAR
SIMILAR TO MURATA GRM1552C1H102JA01D TO MURATA GRM1552C1H8R0DZ01D

c239 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c313 CAPACITOR CERAMIC CHIP 3.9p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO TAIYO YUDEN UVK105CH3R9JW-F

C240 CAPACITOR CERAMIC CHIP 0.1u #10% 16V c314 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D

C242 CAPACITOR CERAMIC CHIP 1.0p +0.1pF 50V c315 CAPACITOR CERAMIC CHIP 18p +5% 50V SIMILAR
SIMILAR TO TAIYO YUDEN UVK105CH010BW-F TO MURATA GRM1552C1H180JZ01D

C243 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR c317 CAPACITOR CERAMIC CHIP 2.4p £5% 50V SIMILAR
TO MURATA GRM188B31C105KA92D TO TAIYO YUDEN UVK105CH2R4JW-F

c244 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c318 CAPACITOR CERAMIC CHIP 18p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H180JZ01D

C245 CAPACITOR CERAMIC CHIP 470p +5% 50V SIMILAR c320 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H471JA01D TO MURATA GRM1552C1H101JZ01D

C247 CAPACITOR CERAMIC CHIP 470p +5% 50V SIMILAR c321 CAPACITOR CERAMIC CHIP 8p +0.5pF 50V SIMILAR
TO MURATA GRM1552C1H471JA01D TO MURATA GRM1552C1H8R0DZ01D

C248 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c323 CAPACITOR CERAMIC CHIP 15p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM1552C1H150JZ01D

C249 CAPACITOR CERAMIC CHIP 0.1u #10% 16V c324 CAPACITOR CERAMIC CHIP 3.9p £5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO TAIYO YUDEN UVK105CH3R9JW-F

C250 CAPACITOR CERAMIC CHIP 33p +5% 50V SIMILAR c326 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H330J201D TO MURATA GRM1552C1H101JZ01D
CAPACITOR CERAMIC CHIP 0.1u +10% 16V c327 CAPACITOR CERAMIC CHIP 0.01u +10% 25V

C251 | SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11E103KA01D

C252 CAPACITOR CERAMIC CHIP 0.01u £10% 25V c328 CAPACITOR CERAMIC CHIP 10u +10% 25V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM31CR71E106KA12L

c253 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c330 CAPACITOR CERAMIC CHIP 1.3p #0.1pF 50V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO TAIYO YUDEN UVK105CH1R3BW-F

C256 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c331 CAPACITOR CERAMIC CHIP 6p +0.5pF 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H6R0DZ01D

C257 CAPACITOR CERAMIC CHIP 2.4p +5% 50V SIMILAR c332 CAPACITOR CERAMIC CHIP 12p +5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH2R4JW-F TO MURATA GRM1552C1H120JZ01D

c258 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c333 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM1552C1H101JZ01D

C259 CAPACITOR CERAMIC CHIP 47p 5% 50V SIMILAR c334 CAPACITOR CERAMIC CHIP 0.022u +10% 25V
TO MURATA GRM1552C1H470JZ01D SIMILAR TO MURATA GRM155R11E223KA61D

C260 CAPACITOR CERAMIC CHIP 33p +5% 50V SIMILAR c335 CAPACITOR CERAMIC CHIP 10u £10% 25V SIMILAR
TO MURATA GRM1552C1H330J201D TO MURATA GRM31CR71E106KA12L

c261 |CAPACITOR CERAMIC CHIP 0.01u +10% 25V C336 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM155R11E103KA01D

C262 CAPACITOR CERAMIC CHIP 18p +5% 50V SIMILAR c337 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H180JZ01D TO MURATA GRM1552C1H101JZ01D

C263 CAPACITOR CERAMIC CHIP 47p 5% 50V SIMILAR c338 CAPACITOR CERAMIC CHIP 5.1p #5% 50V SIMILAR
TO MURATA GRM1552C1H470JZ01D TO TAIYO YUDEN UVK105CH5R1JW-F

C264 CAPACITOR CERAMIC CHIP 0.01u +10% 25V C340 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM1552C1H101JZ01D

C265 CAPACITOR CERAMIC CHIP 0.1u +10% 16V c341 CAPACITOR CERAMIC CHIP 1000p +5% 50V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM1552C1H102JA01D

C267 CAPACITOR CERAMIC CHIP 0.1u £10% 16V c342 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D

co72 CAPACITOR CERAMIC CHIP 0.4p #0.1pF 50V c343 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO TAIYO YUDEN UVK105CHOR4BW-F TO MURATA GRM1552C1H101JZ01D

co74 CAPACITOR CERAMIC CHIP 0.1u #10% 16V c344 CAPACITOR CERAMIC CHIP 1000p +5% 50V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM1552C1H102JA01D

c301 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C345 CAPACITOR CERAMIC CHIP 27p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H270JZ01D

C302 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c346 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D

C303 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c347 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM1552C1H101JZ01D

C304 CAPACITOR CERAMIC CHIP 7p +0.5pF 50V SIMILAR c348 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H7R0DZ01D SIMILAR TO MURATA GRM155R11E103KA01D

C308 CAPACITOR CERAMIC CHIP 22p +5% 50V SIMILAR C350 CAPACITOR CERAMIC CHIP 3.3p +5% 50V SIMILAR
TO MURATA GRM1552C1H220JZ01D TO TAIYO YUDEN UVK105CH3R3JW-F

C309 CAPACITOR CERAMIC CHIP 2.4p +5% 50V SIMILAR c351 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR

TO TAIYO YUDEN UVK105CH2R4JW-F

TO MURATA GRM1552C1H101JZ01D
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C352 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR ca12 CAPACITOR CERAMIC CHIP 0.022u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E223KA61D

c353 CAPACITOR CERAMIC CHIP 4.3p 5% 50V SIMILAR ca13 CAPACITOR CERAMIC CHIP 0.1u #10% 16V
TO TAIYO YUDEN UVK105CH4R3JW-F SIMILAR TO MURATA GRM155R11C104KA88D

C355 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR cal4 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D

C356 CAPACITOR CERAMIC CHIP 10p +5% 50V SIMILAR ca17 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H100JZ201D TO MURATA GRM1552C1H101JZ01D

C357 CAPACITOR CERAMIC CHIP 10p +5% 50V SIMILAR CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H100JZ01D C420 | TO MURATA GRM1552C1H101JZ01D

C358 CAPACITOR CERAMIC CHIP 10p +5% 50V SIMILAR ca22 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H100JZ01D TO MURATA GRM1552C1H101JZ01D

C359 CAPACITOR CERAMIC CHIP 10p +5% 50V SIMILAR ca23 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H100JZ01D TO MURATA GRM1552C1H101JZ01D

C360 CAPACITOR CERAMIC CHIP 10p +5% 50V SIMILAR ca2a CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H100JZ01D TO MURATA GRM1552C1H101JZ01D

c361 CAPACITOR CERAMIC CHIP 10p +5% 50V SIMILAR c425 CAPACITOR CERAMIC CHIP 1000p +5% 50V
TO MURATA GRM1552C1H100JZ01D SIMILAR TO MURATA GRM1552C1H102JA01D

C362 CAPACITOR CERAMIC CHIP 15p +5% 50V SIMILAR ca26 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H150JZ01D SIMILAR TO MURATA GRM155R11E103KA01D

C363 CAPACITOR CERAMIC CHIP 15p +5% 50V SIMILAR CAPACITOR CERAMIC CHIP 1000p +5% 50V
TO MURATA GRM1552C1H150JZ201D C427 | SIMILAR TO MURATA GRM1552C1H102JA01D

c364 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D C428 | SIMILAR TO MURATA GRM155R11E103KA01D

C366 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c429 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D

C369 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR c430 CAPACITOR CERAMIC CHIP 1.0p #0.1pF 50V
TO MURATA GRM21BR11C105KA01L SIMILAR TO TAIYO YUDEN UVK105CH010BW-F

c370 CAPACITOR CERAMIC CHIP 0.1u #10% 16V ca31 CAPACITOR CERAMIC CHIP 3.0p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO TAIYO YUDEN UVK105CHO030JW-F

car1 CAPACITOR CERAMIC CHIP 0.1u +10% 16V c432 CAPACITOR CERAMIC CHIP 3.0p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO TAIYO YUDEN UVK105CHO030JW-F

c372 CAPACITOR CERAMIC CHIP 1000p +5% 50V c434 CAPACITOR CERAMIC CHIP 1.0p +0.1pF 50V
SIMILAR TO MURATA GRM1552C1H102JA01D SIMILAR TO TAIYO YUDEN UVK105CHO010BW-F

c373 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR ca3s CAPACITOR CERAMIC CHIP 2.0p #0.1pF 50V
TO MURATA GRM21BR11C105KA01L SIMILAR TO TAIYO YUDEN UVK105CH020BW-F

c374 CAPACITOR CERAMIC CHIP 0.1u #10% 16V ca36 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D

C375 CAPACITOR CERAMIC CHIP 0.1u +10% 16V CAPACITOR CERAMIC CHIP 4.3p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D C437 | TO TAIYO YUDEN UVK105CH4R3JW-F

C376 CAPACITOR CERAMIC CHIP 0.1u £10% 16V c439 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D

c377 CAPACITOR CERAMIC CHIP 0.1u #10% 16V c440 CAPACITOR CERAMIC CHIP 0.1u #10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D

c378 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR caa1 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM21BR11C105KA01L SIMILAR TO MURATA GRM155R11C104KA88D

C379 CAPACITOR CERAMIC CHIP 0.1u +10% 16V ca42 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D

C380 CAPACITOR CERAMIC CHIP 0.1u £10% 16V ca43 CAPACITOR CERAMIC CHIP 3.3p 5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO TAIYO YUDEN UVK105CH3R3JW-F

c381 CAPACITOR CERAMIC CHIP 1000p +5% 50V caa4 CAPACITOR CERAMIC CHIP 1.2p #0.1pF 50V
SIMILAR TO MURATA GRM1552C1H102JA01D SIMILAR TO TAIYO YUDEN UVK105CH1R2BW-F

c382 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR ca45 CAPACITOR CERAMIC CHIP 0.5p +0.1pF 50V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO TAIYO YUDEN UVK105CHOR5BW-F

c383 CAPACITOR CERAMIC CHIP 1000p +5% 50V c446 CAPACITOR CERAMIC CHIP 3.3p +5% 50V SIMILAR
SIMILAR TO MURATA GRM1552C1H102JA01D TO TAIYO YUDEN UVK105CH3R3JW-F

c384 CAPACITOR CERAMIC CHIP 0.01u £10% 25V ca4s CAPACITOR CERAMIC CHIP 7p +0.5pF 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM1552C1H7R0DZ01D

c391 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR ca49 CAPACITOR CERAMIC CHIP 6p +0.5pF 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H6R0DZ01D

C393 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c450 CAPACITOR CERAMIC CHIP 2.2p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO TAIYO YUDEN UVK105CH2R2JW-F

C402 CAPACITOR CERAMIC CHIP 7p +0.5pF 50V SIMILAR c452 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H7R0DZ01D SIMILAR TO MURATA GRM155R11E103KA01D

C409 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR ca53 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR

TO MURATA GRM1552C1H101JZ01D

TO MURATA GRM1552C1H101JZ01D
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ca54 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c501 CAPACITOR CERAMIC CHIP 2.2u £10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM21BB31C225KA87L
C455 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c504 CAPACITOR CERAMIC CHIP 0.1u #10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11C104KA88D
C456 CAPACITOR CERAMIC CHIP 1000p +5% 50V C506 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO MURATA GRM1552C1H102JA01D TO MURATA GRM188B31C105KA92D
ca57 CAPACITOR CERAMIC CHIP 3.3p +5% 50V SIMILAR c507 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH3R3JW-F TO MURATA GRM1552C1H101JZ01D
c458 CAPACITOR CERAMIC CHIP 47p +5% 50V SIMILAR C508 CAPACITOR CERAMIC CHIP 2.2u £10% 16V
TO MURATA GRM1552C1H470JZ01D SIMILAR TO MURATA GRM21BB31C225KA87L
c459 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c510 CAPACITOR CERAMIC CHIP 0.1u #10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11C104KA88D
C460 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c513 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM188B31C105KA92D
ca61 CAPACITOR CERAMIC CHIP 22p +5% 50V SIMILAR c514 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H220J201D TO MURATA GRM1552C1H101JZ01D
C462 CAPACITOR CERAMIC CHIP 1.0p +0.1pF 50V c515 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO TAIYO YUDEN UVK105CH010BW-F TO MURATA GRM188B31C105KA92D
C463 CAPACITOR CERAMIC CHIP 0.6p #0.1pF 50V c516 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO TAIYO YUDEN UVK105CHOR6BW-F SIMILAR TO MURATA GRM155R11E103KA01D
Ca64 CAPACITOR CERAMIC CHIP 3.0p 5% 50V SIMILAR c517 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO TAIYO YUDEN UVK105CHO030JW-F SIMILAR TO MURATA GRM155R11C104KA88D
C465 CAPACITOR CERAMIC CHIP 6p +0.5pF 50V SIMILAR c518 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
TO MURATA GRM1552C1H6R0DZ01D TO MURATA GRM188B31C105KA92D
C466 CAPACITOR CERAMIC CHIP 2.4p 5% 50V SIMILAR CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
TO TAIYO YUDEN UVK105CH2R4JW-F C520 | TO MURATA GRM188B31C105KA92D
Ca67 CAPACITOR CERAMIC CHIP 0.7p #0.1pF 50V CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO TAIYO YUDEN UVK105CHOR7BW-F C521 | TO MURATA GRM1552C1H101JZ01D
C468 CAPACITOR CERAMIC CHIP 0.5p +0.1pF 50V CAPACITOR CERAMIC CHIP 0.47u £10% 25V
SIMILAR TO TAIYO YUDEN UVK105CHOR5BW-F C523 |[SIMILAR TO MURATA GRM188R71E474KA12D
C469 CAPACITOR CERAMIC CHIP 0.7p +0.1pF 50V CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO TAIYO YUDEN UVK105CHOR7BW-F C525 | SIMILAR TO MURATA GRM155R11C104KA88D
C470 CAPACITOR CERAMIC CHIP 1.2p +0.1pF 50V C526 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO TAIYO YUDEN UVK105CH1R2BW-F TO MURATA GRM188B31C105KA92D
ca71 CAPACITOR CERAMIC CHIP 1.3p #0.1pF 50V c527 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO TAIYO YUDEN UVK105CH1R3BW-F TO MURATA GRM1552C1H101JZ01D
ca74 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c528 CAPACITOR CERAMIC CHIP 15p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H150JZ01D
C476 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C529 CAPACITOR CERAMIC CHIP 15p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H150JZ01D
ca77 CAPACITOR CERAMIC CHIP 5.1p 5% 50V SIMILAR c530 CAPACITOR CERAMIC CHIP 1000p +5% 50V
TO TAIYO YUDEN UVK105CH5R1JW-F SIMILAR TO MURATA GRM1552C1H102JA01D
ca78 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c531 CAPACITOR CERAMIC CHIP 1000p +5% 50V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM1552C1H102JA01D
ca79 CAPACITOR CERAMIC CHIP 4.7p +5% 50V SIMILAR c532 CAPACITOR CERAMIC CHIP 22p +5% 50V SIMILAR
TO TAIYO YUDEN UVK105CH4R7JW-F TO MURATA GRM1552C1H220JZ01D
C480 CAPACITOR CERAMIC CHIP 0.01u +10% 25V C533 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM155R11C104KA88D
CAPACITOR CERAMIC CHIP 0.6p +0.1pF 50V c534 CAPACITOR CERAMIC CHIP 2.4p 5% 50V SIMILAR
C481 | SIMILAR TO TAIYO YUDEN UVK105CHOR6BW-F TO TAIYO YUDEN UVK105CH2R4JW-F
ca87 CAPACITOR CERAMIC CHIP 1000p +5% 50V c535 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO MURATA GRM1552C1H102JA01D TO MURATA GRM188B31C105KA92D
c491 CAPACITOR CERAMIC CHIP 2.2p +5% 50V SIMILAR CAPACITOR CERAMIC CHIP 2.2u +10% 16V
TO TAIYO YUDEN UVK105CH2R2JW-F C536 [ SIMILAR TO MURATA GRM21BB31C225KA87L
C492 CAPACITOR CERAMIC CHIP 3.3p +5% 50V SIMILAR c537 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
TO TAIYO YUDEN UVK105CH3R3JW-F TO MURATA GRM188B31C105KA92D
ca94 CAPACITOR CERAMIC CHIP 1000p +5% 50V c538 CAPACITOR CERAMIC CHIP 68p +5% 50V SIMILAR
SIMILAR TO MURATA GRM1552C1H102JA01D TO MURATA GRM1552C1H680JZ01D
C496 CAPACITOR CERAMIC CHIP 2.2p #5% 50V SIMILAR c539 CAPACITOR CERAMIC CHIP 0.01u £10% 25V
TO TAIYO YUDEN UVK105CH2R2JW-F SIMILAR TO MURATA GRM155R11E103KA01D
c497 CAPACITOR CERAMIC CHIP 4.3p +5% 50V SIMILAR C540 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO TAIYO YUDEN UVK105CH4R3JW-F SIMILAR TO MURATA GRM155R11E103KA01D
C498 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c541 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E103KA01D
c499 CAPACITOR CERAMIC CHIP 0.01u +10% 25V C542 CAPACITOR CERAMIC CHIP 47p +5% 50V SIMILAR

SIMILAR TO MURATA GRM155R11E103KA01D

TO MURATA GRM1552C1H470JZ01D

139



14221-1100-5050

yAl?l?IS ’

REF DESCRIPTION REF DESCRIPTION
C543 CAPACITOR CERAMIC CHIP 68p +5% 50V SIMILAR C580 CAPACITOR CERAMIC CHIP 1.2p +0.1pF 50V
TO MURATA GRM1552C1H680JZ01D SIMILAR TO TAIYO YUDEN UVK105CH1R2BW-F
c544 CAPACITOR CERAMIC CHIP 22p +5% 50V SIMILAR cs81 CAPACITOR CERAMIC CHIP 8p +0.5pF 50V SIMILAR
TO MURATA GRM1552C1H220JZ01D TO MURATA GRM1552C1H8R0DZ01D
C545 CAPACITOR CERAMIC CHIP 1000p +5% 50V c582 CAPACITOR CERAMIC CHIP 0.6p +0.1pF 50V
SIMILAR TO MURATA GRM1552C1H102JA01D SIMILAR TO TAIYO YUDEN UVK105CHOR6BW-F
C546 CAPACITOR CERAMIC CHIP 3.9p +5% 50V SIMILAR c583 CAPACITOR CERAMIC CHIP 2.0p +0.1pF 50V
TO TAIYO YUDEN UVK105CH3R9JW-F SIMILAR TO TAIYO YUDEN UVK105CH020BW-F
C547 CAPACITOR CERAMIC CHIP 56p +2% 50V SIMILAR c584 CAPACITOR CERAMIC CHIP 1.6p +0.1pF 50V
TO MURATA GRM1552C1H560GZ01D SIMILAR TO TAIYO YUDEN UVK105CH1R6BW-F
C548 CAPACITOR CERAMIC CHIP 33p +5% 50V SIMILAR c585 CAPACITOR CERAMIC CHIP 0.4p #0.1pF 50V
TO MURATA GRM1552C1H330JZ01D SIMILAR TO TAIYO YUDEN UVK105CHOR4BW-F
C549 CAPACITOR CERAMIC CHIP 1000p +5% 50V c586 CAPACITOR CERAMIC CHIP 0.4p +0.1pF 50V
SIMILAR TO MURATA GRM1552C1H102JA01D SIMILAR TO TAIYO YUDEN UVK105CHOR4BW-F
C550 CAPACITOR CERAMIC CHIP 8p +0.5pF 50V SIMILAR c587 CAPACITOR CERAMIC CHIP 1.6p +0.1pF 50V
TO MURATA GRM1552C1H8R0DZ01D SIMILAR TO TAIYO YUDEN UVK105CH1R6BW-F
C551 CAPACITOR CERAMIC CHIP 1u +10% 10V SIMILAR c588 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM155B31A105KE15D TO MURATA GRM1552C1H101JZ01D
C553 CAPACITOR CERAMIC CHIP 1000p +5% 50V c589 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM1552C1H102JA01D TO MURATA GRM1552C1H101JZ01D
C554 CAPACITOR CERAMIC CHIP 0.47u +10% 25V C590 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM188R71E474KA12D TO MURATA GRM1552C1H101JZ01D
C555 CAPACITOR CERAMIC CHIP 1u +10% 10V SIMILAR c591 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM155B31A105KE15D TO MURATA GRM1552C1H101JZ01D
C556 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C592 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D
C557 CAPACITOR CERAMIC CHIP 22p +5% 50V SIMILAR c593 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H220JZ01D TO MURATA GRM1552C1H101JZ01D
C558 CAPACITOR CERAMIC CHIP 0.47u +10% 25V c594 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM188R71E474KA12D SIMILAR TO MURATA GRM155R11E103KA01D
C559 CAPACITOR CERAMIC CHIP 1u +10% 10V SIMILAR C595 CAPACITOR CERAMIC CHIP 0.9p +0.1pF 50V
TO MURATA GRM155B31A105KE15D SIMILAR TO TAIYO YUDEN UVK105CHOR9BW-F
C560 CAPACITOR CERAMIC CHIP 1u +10% 10V SIMILAR C596 CAPACITOR CERAMIC CHIP 1.2p +0.1pF 50V
TO MURATA GRM155B31A105KE15D SIMILAR TO TAIYO YUDEN UVK105CH1R2BW-F
C561 CAPACITOR CERAMIC CHIP 1000p +5% 50V c597 CAPACITOR CERAMIC CHIP 0.9p #0.1pF 50V
SIMILAR TO MURATA GRM1552C1H102JA01D SIMILAR TO TAIYO YUDEN UVK105CHOR9BW-F
C562 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c598 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D
C565 CAPACITOR CERAMIC CHIP 0.47u +10% 25V C599 CAPACITOR CERAMIC CHIP 4.3p +5% 50V SIMILAR
SIMILAR TO MURATA GRM188R71E474KA12D TO TAIYO YUDEN UVK105CH4R3JW-F
C567 CAPACITOR CERAMIC CHIP 0.1u £10% 16V c601 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM188B31C105KA92D
C568 CAPACITOR CERAMIC CHIP 0.1u #10% 16V C602 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM188B31C105KA92D
C569 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR C603 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM188B31C105KA92D TO MURATA GRM1552C1H101JZ01D
C570 CAPACITOR CERAMIC CHIP 0.1u +10% 16V C604 CAPACITOR CERAMIC CHIP 2700p +2% 50V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM1882C1H272GAQ01D
c571 CAPACITOR CERAMIC CHIP 0.1u £10% 16V C605 CAPACITOR CERAMIC CHIP 1800p +2% 50V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM1882C1H182GAQ1D
c572 CAPACITOR CERAMIC CHIP 10p +5% 50V SIMILAR C606 CAPACITOR CERAMIC CHIP 2700p +2% 50V
TO MURATA GRM1552C1H100JZ01D SIMILAR TO MURATA GRM1882C1H272GA01D
c573 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM1552C1H101JZ01D C607 | SIMILAR TO MURATA GRM155R11C104KA88D
c574 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C608 CAPACITOR CERAMIC CHIP 560p +2% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H561GA01D
C575 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C609 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D
C576 CAPACITOR CERAMIC CHIP 2.0p #0.1pF 50V c610 CAPACITOR CERAMIC CHIP 4.7u £10% 16V
SIMILAR TO TAIYO YUDEN UVK105CH020BW-F SIMILAR TO MURATA GRM21BB31C475KA87L
c577 CAPACITOR CERAMIC CHIP 0.6p +0.1pF 50V ce11 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO TAIYO YUDEN UVK105CHOR6BW-F SIMILAR TO MURATA GRM155R11C104KA88D
C578 CAPACITOR CERAMIC CHIP 0.6p +0.1pF 50V c612 CAPACITOR CERAMIC CHIP 560p +2% 50V SIMILAR
SIMILAR TO TAIYO YUDEN UVK105CHORG6BW-F TO MURATA GRM1552C1H561GAQ01D
c579 CAPACITOR CERAMIC CHIP 0.7p #0.1pF 50V c613 CAPACITOR CERAMIC CHIP 1800p +2% 50V

SIMILAR TO TAIYO YUDEN UVK105CHOR7BW-F

SIMILAR TO MURATA GRM1882C1H182GA01D
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c614 CAPACITOR CERAMIC CHIP 0.1u +£10% 16V c808 CAPACITOR CERAMIC CHIP 1500p +10% 50V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11H152KA01D

c615 CAPACITOR CERAMIC CHIP 1000p +5% 50V c809 CAPACITOR CERAMIC CHIP 1500p +10% 50V
SIMILAR TO MURATA GRM1552C1H102JA01D SIMILAR TO MURATA GRM155R11H152KA01D

ce18 CAPACITOR CERAMIC CHIP 0.1u #10% 16V cs11 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D

C620 CAPACITOR CERAMIC CHIP 0.1u +10% 16V cs13 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D

c702 CAPACITOR CERAMIC CHIP 0.1u £10% 16V cs14 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D

c704 CAPACITOR CERAMIC CHIP 0.1u #10% 16V csis CAPACITOR CERAMIC CHIP 0.1u #10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D
CAPACITOR CERAMIC CHIP 0.068u +10% 16V c817 CAPACITOR CERAMIC CHIP 10u £10% 16V SIMILAR

C705 | SIMILAR TO MURATA GRM155R11C683KA88D TO MURATA GRM21BB31C106KE15L
CAPACITOR CERAMIC CHIP 0.1u +10% 16V csis CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR

C706 | SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D

c707 CAPACITOR CERAMIC CHIP 0.01u +10% 25V cs19 CAPACITOR CERAMIC CHIP 1u +10% 10V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM155B31A105KE15D

c708 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c820 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D

C709 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c821 CAPACITOR CERAMIC CHIP 560p +2% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H561GA01D

C710 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c822 CAPACITOR CERAMIC CHIP 560p +2% 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM1552C1H561GA01D

c711 CAPACITOR CERAMIC CHIP 0.01u £10% 25V ca24 CAPACITOR CERAMIC CHIP 1000p +5% 50V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM1552C1H102JA01D

c712 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c828 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM1552C1H101JZ01D

c713 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c831 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM188B31C105KA92D

c714 CAPACITOR CERAMIC CHIP 0.1u +10% 16V c832 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D

c715 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c833 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM188B31C105KA92D

C716 CAPACITOR CERAMIC CHIP 0.033u £10% 25V c835 CAPACITOR CERAMIC CHIP 0.1u #10% 16V
SIMILAR TO MURATA GRM155R11E333KA88D SIMILAR TO MURATA GRM155R11C104KA88D

c717 CAPACITOR CERAMIC CHIP 0.033u +10% 25V c836 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11E333KA88D SIMILAR TO MURATA GRM155R11C104KA88D

c718 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c837 CAPACITOR CERAMIC CHIP 2.2u +10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM21BB31C225KA87L

C720 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c838 CAPACITOR CERAMIC CHIP 0.22u +10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM188R11C224KA01D

c721 CAPACITOR CERAMIC CHIP 0.1u #10% 16V c840 CAPACITOR CERAMIC CHIP 0.1u #10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D

c722 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR csa1 CAPACITOR CERAMIC CHIP 0.1u 16V SIMILAR TO
TO MURATA GRM1552C1H101JZ01D MURATA GRM155R11C104KA88D

C726 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c842 CAPACITOR CERAMIC CHIP 560p +2% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H561GAQ01D

c727 CAPACITOR CERAMIC CHIP 0.1u £10% 16V c843 CAPACITOR CERAMIC CHIP 0.47u +10% 25V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM188R71E474KA12D

c729 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR c844 CAPACITOR CERAMIC CHIP 0.47u £10% 25V
TO MURATA GRM188B31C105KA92D SIMILAR TO MURATA GRM188R71E474KA12D

C730 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR c845 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM188B31C105KA92D SIMILAR TO MURATA GRM155R11C104KA88D

c731 CAPACITOR CERAMIC CHIP 1000p +5% 50V c846 CAPACITOR CERAMIC CHIP 1u +10% 10V SIMILAR
SIMILAR TO MURATA GRM1552C1H102JA01D TO MURATA GRM155B31A105KE15D

c801 CAPACITOR CERAMIC CHIP 0.1u £10% 16V c850 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D

c804 CAPACITOR CERAMIC CHIP 0.1u #10% 16V c852 CAPACITOR CERAMIC CHIP 0.1u #10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D

C805 CAPACITOR CERAMIC CHIP 1u #10% 10V SIMILAR c8s55 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
TO MURATA GRM155B31A105KE15D TO MURATA GRM1552C1H101JZ01D

C806 CAPACITOR CERAMIC CHIP 1u +10% 10V SIMILAR CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM155B31A105KE15D C904 | SIMILAR TO MURATA GRM155R11C104KA88D

c807 CAPACITOR CERAMIC CHIP 0.1u #10% 16V C909 CAPACITOR CERAMIC CHIP 0.1u #10% 16V

SIMILAR TO MURATA GRM155R11C104KA88D

SIMILAR TO MURATA GRM155R11C104KA88D
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C910 CAPACITOR CERAMIC CHIP 0.1u £10% 16V C1109 CAPACITOR CERAMIC CHIP 10u +10% 10V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM21BB31A106KE18L
col1l CAPACITOR CERAMIC CHIP 0.01u +10% 25V C1110 CAPACITOR CERAMIC CHIP 10u £10% 10V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM21BB31A106KE18L
co12 CAPACITOR CERAMIC CHIP 0.01u +10% 25V C1112 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM155R11C104KA88D
c913 CAPACITOR CERAMIC CHIP 0.1u +10% 16V c1113 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11E103KA01D
co14 CAPACITOR CERAMIC CHIP 0.1u £10% 16V c1114 CAPACITOR CERAMIC CHIP 0.22u +10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM188R11C224KA01D
co1s CAPACITOR CERAMIC CHIP 0.1u #10% 16V C1115 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM21BR11C105KA01L
co16 CAPACITOR CERAMIC CHIP 0.1u #10% 16V C1116 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM155R11C104KA88D
c917 CAPACITOR CERAMIC CHIP 0.1u +10% 16V C1117 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM188B31C105KA92D
C1002 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c1118 CAPACITOR TANTALUM CHIP 3.3u +20% 10V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO NICHICON F921A335MPA
C1003 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR C1119 CAPACITOR CERAMIC CHIP 10u £10% 10V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM21BB31A106KE18L
C1004 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C1120 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11C104KA88D
C1005 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c1121 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11C104KA88D
C1006 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c1123 CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM188B31C105KA92D
C1007 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR C1124 CAPACITOR TANTALUM CHIP 3.3u +20% 10V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO NICHICON F921A335MPA
C1008 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C1125 CAPACITOR CERAMIC CHIP 0.068u +10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11C683KA88D
C1009 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C1126 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11C104KA88D
c1011 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c1127 CAPACITOR CERAMIC CHIP 0.1u £10% 16V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11C104KA88D
C1012 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR C1127 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E103KA01D
c1013 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c1128 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E103KA01D
c1017 CAPACITOR CERAMIC CHIP 0.01u +10% 25V C1129 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM155R11E103KA01D
c1018 CAPACITOR CERAMIC CHIP 0.01u £10% 25V C1130 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM155R11E103KA01D
C1024 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR c1131 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E103KA01D
C1026 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C1132 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E103KA01D
C1037 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C1133 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E103KA01D
C1046 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR C1134 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM1552C1H101JZ01D SIMILAR TO MURATA GRM155R11E103KA01D
c1047 CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR C1135 CAPACITOR CERAMIC CHIP 10u £10% 10V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM21BB31A106KE18L
c1101 CAPACITOR CERAMIC CHIP 1u #10% 10V SIMILAR C1136 CAPACITOR CERAMIC CHIP 0.1u +10% 16V
TO MURATA GRM155B31A105KE15D SIMILAR TO MURATA GRM155R11C104KA88D
C1102 CAPACITOR CERAMIC CHIP 0.01u +10% 25V C1137 CAPACITOR CERAMIC CHIP 10u +10% 10V SIMILAR
SIMILAR TO MURATA GRM155R11E103KA01D TO MURATA GRM21BB31A106KE18L
C1104 CAPACITOR CERAMIC CHIP 10u +10% 16V SIMILAR c1138 CAPACITOR CERAMIC CHIP 0.1u £10% 16V
TO MURATA GRM21BB31C106KE15L SIMILAR TO MURATA GRM155R11C104KA88D
C1105 CAPACITOR CERAMIC CHIP 10u +£10% 16V SIMILAR C1139 CAPACITOR CERAMIC CHIP 0.01u £10% 25V
TO MURATA GRM21BB31C106KE15L SIMILAR TO MURATA GRM155R11E103KA01D
C1106 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR C1140 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
TO MURATA GRM188B31C105KA92D SIMILAR TO MURATA GRM155R11E103KA01D
C1107 CAPACITOR CERAMIC CHIP 0.01u +10% 25V c1141 CAPACITOR CERAMIC CHIP 0.01u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM155R11E103KA01D
c1108 CAPACITOR CERAMIC CHIP 1u #10% 16V SIMILAR c1142 CAPACITOR CERAMIC CHIP 0.01u £10% 25V

TO MURATA GRM188B31C105KA92D

SIMILAR TO MURATA GRM155R11E103KA01D
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c1143 |CAPACITOR CERAMIC CHIP 0.01u +10% 25V c1501 | CAPACITOR CERAMIC CHIP 0.47u +10% 25V
SIMILAR TO MURATA GRM155R11E103KA01D SIMILAR TO MURATA GRM188R71E474KA12D
c1144 | CAPACITOR CERAMIC CHIP 0.22u £10% 16V c1505 | CAPACITOR CERAMIC CHIP 22p £5% 50V SIMILAR
SIMILAR TO MURATA GRM188R11C224KA01D TO MURATA GRM1552C1H220JZ01D
c1145 | CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR c1506 | CAPACITOR CERAMIC CHIP 0.7p 0.1pF 50V
TO MURATA GRM188B31C105KA92D SIMILAR TO TAIYO YUDEN UVK105CHOR7BW-F
c1146 | CAPACITOR TANTALUM CHIP 3.3u £20% 10V c1508 | CAPACITOR CERAMIC CHIP 47p £5% 50V SIMILAR
SIMILAR TO NEC TEESVP1A335M8R TO MURATA GRM1552C1H470JZ01D
C1147 |CAPACITOR CERAMIC CHIP 0.068u +10% 16V c1509 | CAPACITOR CERAMIC CHIP 22p £5% 50V SIMILAR
SIMILAR TO NICHICON F921A335MPA TO MURATA GRM1552C1H220JZ01D
c114g | CAPACITOR CERAMIC CHIP 22p $5% 50V SIMILAR c1510 |CAPACITOR CERAMIC CHIP 0.47u +10% 25V
TO MURATA GRM1552C1H220JZ01D SIMILAR TO MURATA GRM188R71E474KA12D
c1150 | CAPACITOR CERAMIC CHIP 10p £5% 50V SIMILAR c1513 | CAPACITOR CERAMIC CHIP 1000p +5% S0V
TO MURATA GRM1552C1H100JZ01D SIMILAR TO MURATA GRM1552C1H102JA01D
c1151 | CAPACITOR CERAMIC CHIP 10u +£10% 10V SIMILAR c1514 | CAPACITOR CERAMIC CHIP 5.1p 5% 50V SIMILAR
TO MURATA GRM21BB31A106KE18L TO TAIYO YUDEN UVK105CH5R1JW-F
c1152 | CAPACITOR CERAMIC CHIP 10u +10% 16V SIMILAR c1515 | CAPACITOR CERAMIC CHIP 6p +0.5pF 50V SIMILAR
TO MURATA GRM21BB31C106KE15L TO MURATA GRM1552C1H6R0DZ01D
C1153 CAPACITOR CERAMIC CHIP 0.1u +10% 16V C1516 CAPACITOR CERAMIC CHIP 2.2p 5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO TAIYO YUDEN UVK105CH2R2JW-F
C1156 CAPACITOR CERAMIC CHIP 2200p +10% 50V C1518 CAPACITOR CERAMIC CHIP 2.7p 5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11H222KA01D TO MURATA UVK105CH2R7JW-F
c1158 | CAPACITOR CERAMIC CHIP 2.2u £10% 16V c1519 | CAPACITOR CERAMIC CHIP 1000p +5% S0V
SIMILAR TO MURATA GRM21BB31C225KA87L SIMILAR TO MURATA GRM1552C1H102JA01D
c1201 | CAPACITOR CERAMIC CHIP 0.1u +10% 16V c1520 |CAPACITOR CERAMIC CHIP 1000p 5% 50V
SIMILAR TO MURATA GRM155R11C104KA88D SIMILAR TO MURATA GRM1552C1H102JA01D
c1203 | CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR c1521 | CAPACITOR CERAMIC CHIP 22p £5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H220JZ01D
C1205 CAPACITOR CERAMIC CHIP 0.1u +10% 16V C1522 CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
SIMILAR TO MURATA GRM155R11C104KA88D TO MURATA GRM1552C1H101JZ01D
c1206 | CAPACITOR CERAMIC CHIP 100p £5% 50V SIMILAR c1523 | CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR
TO MURATA GRM1552C1H101JZ01D TO MURATA GRM1552C1H101JZ01D
c1207 |CAPACITOR CERAMIC CHIP 12p $5% 50V SIMILAR DIODES
CAPACITOR GERANT GHIP 155 45% 50V SMILAR DIODE HVDI3L SIMILAR TO RENESAS
C1208 | 15 MURATA GRM1552C1H150JZ01D CR101 |HVDI3IKRF-E
CAPACITOR CERAMIC CHIP 270p +5% 50V SIMILAR DIODE HVD131 SIMILAR TO RENESAS
C1209 | 15 MURATA GRM1552C1H271JA01D CR102 | HVD131KRF-E
CAPACITOR CERAMIC CHIP 1u +10% 16V SIMILAR DIODE HVD131 SIMILAR TO RENESAS
C1210 | 15 MURATA GRM188B31C105KA92D CR103 | HVD131KRF-E
DIODE HVD131 SIMILAR TO RENESAS
c1211 | CAPACITOR CERAMIC CHIP 0.1u +10% 16V CR104 |HVD131KRE-E
SIMILAR TO MURATA GRM155R11C104KA88D DIODE HVD131 SIMILAR TO RENESAS
+50
DIODE HVD131 SIMILAR TO RENESAS
c1213 | CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR CR106 || \/D131KRE-E
TO MURATA GRM1552C 1H101)Z01D CR107 | DIODE HSD88 SIMILAR TO RENESAS HSD88KRF-E
CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR CR108 | DIODE RB521G SIMILAR TO ROHM RB521G-30T2R
C1214 |TO MURATA GRM1552C1H101JZ01D CR109 | DIODE HSD88 SIMILAR TO RENESAS HSD8BKRE-E
CAPACITOR CERAMIC CHIP 47p +5% 50V SIMILAR DIODE HSC119 SIMILAR TO RENESAS HSC119TRF-
C1215 | TO MURATA GRM1552C1H470JZ01D CR115 |C
CAPACITOR CERAMIC CHIP 4.7u +20% 16V
C1216 |SIMILAR TO MURATA GRM21BB31C475KA87L CR116 a'\?DDlgl"'K\ngl_gl SIMILAR TO RENESAS
CAPACITOR CERAMIC CHIP 0.1u +10% 16V
C1218 | 5|\MILAR TO MURATA GRM155R11C104KA88D CR207 a{/ODDlgl"'KVRDFl_El SIMILAR TO RENESAS
CAPACITOR CERAMIC CHIP 100p +5% 50V SIMILAR
C1219 | +5 MURATA GRM1552C1H101JZ01D CR208 a{?DDlngK\g’Fl_gl SIMILAR TO RENESAS
C1220 %'Tﬁ&'&?i giﬁi“é'ég&'ﬂf&%%fg% S0V SIMILAR CR301 | DIODE HSD88 SIMILAR TO RENESAS HSD8BKRF-E
CAPACITOR CERAMIC CHIP 100p £5% 50V SIMILAR CR302 |DIODE HSD88 SIMILAR TO RENESAS HSD88KRF-E
C1224 | {5 MURATA GRM155501H1011701D CR303 |DIODE HZC12 SIMILAR TO RENESAS HZC12TRF-E
CAPACITOR CERAMIC CHIP 0.1u £10% 16V CR304 |DIODE HZC12 SIMILAR TO RENESAS HZC12TRF-E
C1227 | SIMILAR TO MURATA GRM155R11C104KASSD CR305 |DIODE HZC3.3 SIMILAR TO RENESAS HZC3.3TRF-E
1208 | CAPACITOR CERAMIC CHIP 0.01u £10% 25V CR306 g:ggE gfncs?ij ;"{\A"I'LL:S Ig ?gg‘ﬁ;ﬁs HZC3.3TRF-E
SIMILAR TO MURATA GRM155R11E103KA01D CR309
1209 | CAPACITOR CERAMIC CHIP 100p 5% 50V SIMILAR CMSIA(TE12L.Q)

TO MURATA GRM1552C1H101JZ01D
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CRso1 | DIODE HVD358B SIMILAR TO RENESAS 51001 | TACT SWITCH EVQP4203M SIMILAR TO Panasonic
HVD358BKRF-E EVQP4203M
CR701 | DIODE DASSI0IF SIMILAR TO Panasonic s1002 | TACT SWITCH EVQP4203M SIMILAR TO Panasonic
DA3S101FOL EVQP4203M
CR702 | DIODE RB521G SIMILAR TO ROHM RB521G-30T2R s1003 | TACT SWITCH EVQP4203M SIMILAR TO Panasonic
CR703 | DIODE RB521G SIMILAR TO ROHM RB521G-30T2R EVQP4203M
CR704 | DIODE RB521G SIMILAR TO ROHM RB521G-30T2R s1004 | LEVER TYPE SWITCH SW1AB-491-T30 SIMILAR TO
CRgoL | DIODE HSCL19 SIMILAR TO RENESAS HSC119TRF- SHINMEI SW1AB-491-T30
E 51005 | TACT SWITCH SKQTLAEO10 SIMILAR TO ALPS
CR1001 | DIODE 5.6V SIMILAR TO NEC NNCD5.6G-T1-AT SKQTLAE010
CR1002 | DIODE 5.6V SIMILAR TO NEC NNCD5.6G-TL-AT 7401 | Multilayer Chip Balun HHM-1589D1 SIMILAR TO TDK
CR1003 |P'ODE HSC119 SIMILAR TO RENESAS HSC119TRF- HHM-1589D1
E Multilayer Chip Balun HHM-1589D1 SIMILAR TO TDK
T402
CR1005 | DIODE 5.6V SIMILAR TO NEC NNCD5.6G-TL-AT HHM-1589D1
CR1006 |DIODE 5.6V SIMILAR TO NEC NNCD5.6G-T1-AT X'tal TFX-02 SIMILAR TO REVER Electronics TFX-02
Y1201 | 35 768KHz,20
CR1008 | D'ODE HSC118 SIMILAR TO RENESAS HSC119TRF- (32.768kHz,20ppm, 7pF)
E GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
2201 | 3 nkosha 25SMT-3645-09
CR1009 | D'ODE HSC119 SIMILAR TO RENESAS HSC119TRF- unkosha -3645-
E GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
2202 | 3 nkosha 25SMT-3645-09
CR1010 | D'ODE HSC119 SIMILAR TO RENESAS HSC119TRF- unkosha -3645-
E GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
7203
CR1011 |PIODE HSC119 SIMILAR TO RENESAS HSC119TRF- Junkosha 25SMT-3645-09
E GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
7204
CR1012 |LED TLGE1002A SIMILAR TO TOSHIBA Junkosha 25SMT-3645-09
TLGE1002A(T02) 7005 | GASKET EMI GASKET 255MT-3645-09 SIMILAR TO
CR1101 |PIODE HSC119 SIMILAR TO RENESAS HSC119TRF- Junkosha 25SMT-3645-09
E 7006 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
CR1201 |DIODE RB521G SIMILAR TO ROHM RB521G-30T2R Junkosha 25SMT-3645-09
CR1202 | LED BRPY1211 SIMILAR TO STANLEY BRPY1211C- 7207 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
TR Junkosha 25SMT-3645-09
CR1203 | DIODE 5.6V SIMILAR TO NEC NNCD5.6D-T1-AT 7208 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FILTER Junkosha 25SMT-3645-09
7009 | GASKET EMI GASKET 255MT-3645-09 SIMILAR TO
FL101 FILTER SAW FILTER WFA16B0770CE SIMILAR TO Junkosha 25SMT-3645-09
NDK WFA16B0770CE 7910 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FL102 |FILTER SAW FILTER 856606 SIMILAR TO SAWTEK Junkosha 25SMT-3645-09
856606 7911 | GASKET EMI GASKET 255MT-3645-09 SIMILAR TO
FL103 | FILTER SAW FILTER WFA16B0770CE SIMILAR TO Junkosha 25SMT-3645-09
NDK WFA16B0770CE 7912 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FLi04 |FILTER SAW FILTER SAFEB859MA SIMILAR TO Junkosha 25SMT-3645-09
MURATA SAFEB859MALOFO0R14 5913 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FL2ol | FILTER CERAMIC FILTER CFUKF450KC4X-R0 Junkosha 25SMT-3645-09
SIMILAR TO MURATA CFUKF450KC4X-R0 7914 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FL202 | FILTER CRYSTAL FILTER 70E10A SIMILAR TO NDK Junkosha 25SMT-3645-09
70E10A 7015 | GASKET EMI GASKET 255MT-3645-09 SIMILAR TO
FL2o3 | FILTER CERAMIC FILTER CFWKA450KFFA-RO Junkosha 25SMT-3645-09
SIMILAR TO MURATA CFWKA450KFFA-RO 7016 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FLoo4 | FILTER CERAMIC FILTER CFUKF450KC4X-R0 Junkosha 25SMT-3645-09
SIMILAR TO MURATA CFUKFA50KC4X-R0 5917 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FLzoL | FILTER SAW FILTER WFA16B0770CE SIMILAR TO Junkosha 25SMT-3645-09
NDK WFA16B0770CE 7018 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FL302 | FILTER SAW FILTER WFA16C0B00CE SIMILAR TO Junkosha 25SMT-3645-09
NDK WFA16C0800CE 7919 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
Fl3o3 | FILTER SAW FILTER SAFEB859MA SIMILAR TO Junkosha 25SMT-3645-09
MURATA SAFEB859MALOFO0R14 7991 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
FLo4 | FILTER SAW FILTER WFAL6AO815CE SIMILAR TO Junkosha 25SMT-3645-09
NDK WFA16A0815CE 7995 | GASKET EMI GASKET 25SMT-3645-09 SIMILAR TO
MISCELLANEOUS Junkosha 25SMT-3645-09
FUSE CHIP FUSE FO603E2ROOFSTRM SIMILAR TO 7301 | MICRO CIRCUIT CHIP COUPLER DCS3F20-0873-G
F301 | AvX FOB03E2ROOESTRM SIMILAR TO MKT TAISEI DCS3F20-0873G-TR
Battery contact BATT-C/N BATT-C/N SIMILAR TO 7501 | OSCILLATOR Rx-Lo VCO RX/TX_LO_VCO1 SIMILAR
J301 | DAIWA GAUKO7288-1 TO MKT TAISEI VC002121-0701-G-TR
CONNECTOR AXK5S540247YG SIMILAR TO 7502 OSCILLATOR Rx-Lo VCO RX/TX_LO_VCO2 SIMILAR
J1001 | 5o asonic AXKES40247YG TO MKT TAISEI VCO02121-0931-G-TR
J1002 MKT TAISEI VCO25B21-0138-G-TR

N1 SIMILAR TO JAE IL-FPR-U13S-HF-N1-R3000
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504 | VC-TCXO KSA3161D-19. 2M(10ppm) SIMILAR TO 514 | INDUCTOR CHIP 12n +5% SIMILAR TO TAIVO
NDK KSA3161D-19.2M YUDEN HK100512NJ-T
601 | KSA3I73A 10ppm SIMILAR TO NDK 515 |INDUCTOR CHIP 10n +5% SIMILAR TO TAIVO
KSA3173A(24.576MHz) YUDEN HK100510NJ-T
501 | PHOTO RELAY TLP176A SIMILAR TO TOSHIBA 516 |INDUCTOR CHIP 68n +5% SIMILAR TO TAIYO
TLP176A-TP,F YUDEN HK100568NJ-T
1201 | VC-TCXO KSA3164A_12M SIMILAR TO NDK 517 |INDUCTOR CHIP 18n +5% SIMILAR TO TAIYO
KSA3164A-12M YUDEN HK100518NJ-T
INDUCTORS {304 | INDUCTOR CHIP 8.2n 5% SIMILAR TO TAIYO
YUDEN HK10058N2J-T
INDUCTOR AIR CORE 0.4-1.2-3T SIMILAR TO INDUCTOR CHIP 10n 5% SIMILAR TO TAIYO
L101 JUCHIDAO.40-1.23TL L305 | YUDEN HK100510NJ-T
L102 |NDUCTORAIR CORE 0.4-1.2-3T SIMILAR TO INDUCTOR CHIP 3.3n £0.3nH SIMILAR TO TAIYO
UCHIDA 0.40-1.2-3TL 1308 |V T o e
1103 {Tgﬁgl%ﬁg'ffgﬁ'z 0.4-1.2-3T SIMILAR TO L300 | INDUCTOR CHIP EMIFIL RFC SIMILAR TO MURATA
o BLM21PG220SN1D
L10g | ZUCTOR CHIP 080 £5% SIMILAR TO TAIYO INDUCTOR CHIP 1.8n £0.3nH SIMILAR TO TAIYO
INDUCTOR CHIP 68n £5% SIMILAR TO TAIYO L310 | YUDEN HK1005IN8S-T
L105 n 5% INDUCTOR CHIP EMIFIL RFC SIMILAR TO MURATA
YUDEN HK100568NJ-T 312 | D e
0,
L106 |'NDUCTOR CHIP 22n £5% SIMILAR TO TAIYO INDUCTOR AIR CORE 0.4-1.2-3T SIMILAR TO
YUDEN HK100522NJ-T 1313 | O O o
L10g |/NDUCTOR CHIP 5.6n £0.5nH SIMILAR TO MURATA INDUCTOR CHIP 10n 5% SIMILAR TO TAIYO
LQW18AN5N6DOOD 1314 | o e T
L109 |/NDUCTOR CHIP 10n £5% SIMILAR TO TAIYO INDUCTOR CHIP 12n 5% SIMILAR TO TAIYO
YUDEN HK100510NJ-T L315 | Vo Heio0s1om T
L110 |NDUCTOR CHIP 150n £2% SIMILAR TO MURATA INDUCTOR CHIP 8.2n £5% SIMILAR TO TAIYO
LQW18ANR15G00D 1316 | NSO S o0
112 |/INDUCTOR AIR CORE 0.4-1.2-3T SIMILAR TO INDUCTOR CHIP 8.2n £5% SIMILAR TO TAIYO
UCHIDA 0.40-1.2-3TL 1317 | o
117 | NDUCTOR CHIP 100n £2% SIMILAR TO MURATA INDUCTOR CHIP 8.2n 5% SIMILAR TO TAIYO
LQW18ANR10GOOD 1318 |\ o
L120 |NDUCTORAIR CORE 0.4-1.2-3T SIMILAR TO INDUCTOR CHIP 8.2n £5% SIMILAR TO TAIYO
UCHIDA 0.40-1.2-3TL 1319 | Vot Aio0saNo T
L1271 |NDUCTORAIR CORE 0.4-1.2-3T SIMILAR TO INDUCTOR CHIP 10n 5% SIMILAR TO TAIYO
UCHIDA 0.40-1.2-3TL 1320 | O S o
0,
L122 L%%’%&?\‘Félco'gzolgon 2% SIMILAR TO MURATA {321 |INDUCTOR CHIP EMIFIL RFC SIMILAR TO MURATA
INDUCTOR CHIP 220n £5% SIMILAR TO TAIYO BLM21PG220SN1D
1123 5% INDUCTOR CHIP 12n 5% SIMILAR TO TAIYO
YUDEN HK1005R22J-T L322 | PSSO s
0,
L124 |INDUCTOR CHIP 22n £5% SIMILAR TO TAIYO INDUCTOR CHIP 1n 0.3nH SIMILAR TO TAIYO
YUDEN HK100522NJ-T 1323 | s
L126 |NDUCTOR CHIP 22n £5% SIMILAR TO TAIYO INDUCTOR CHIP 8.2n £5% SIMILAR TO TAIYO
YUDEN HK100522NJ-T L32a | O o
0,
{127 |INDUCTOR CHIP 22n £5% SIMILAR TO TAIYO CHID BEASS REC SIMILAR 7O MURATA
YUDEN HK100522NJ-T 1326 | ghin BADS RIS
L12g |/NDUCTOR CHIP 22n £5% SIMILAR TO TAIYO INDUCTOR CHIP 10n 5% SIMILAR TO TAIYO
YUDEN HK100522NJ-T La01 | T o T
0,
201 |/NDUCTOR CHIP 180n £5% SIMILAR TO TAIYO INDUCTOR CHIP 27n 5% SIMILAR TO TAIYO
YUDEN HK1005R18J-T Laoz  [(DUCTOR CHID2Tn
0,
1203 |INDUCTOR CHIP 470n £5% SIMILAR TO TDK INDUCTOR CHIP 10n £5% SIMILAR TO TAIYO
MLF1608DR47JT000 L403 | o L ™
1204 |/NDUCTOR CHIP 22n £5% SIMILAR TO TAIYO INDUCTOR CHIP 8.2n £5% SIMILAR TO TAIYO
YUDEN HK100522NJ-T L408 | O o
L1206 |INDUCTOR CHIP 220n £5% SIMILAR TO TDK INDUCTOR CHIP 10n 5% SIMILAR TO TAIYO
MLF1608DR22JT000 La10 | T o s
0,
L20g |INDUCTOR CHIP 330n £5% SIMILAR TO TDK INDUCTOR CHIP 18n 5% SIMILAR TO TAIYO
MLF1608DR33JT000 Lat1  [QOUCTOR e aon
1209 |INDUCTOR CHIP 220n £5% SIMILAR TO TDK INDUCTOR CHIP 5.6n £0.3nH SIMILAR TO TAIYO
MLF1608DR22JT000 La12 | O e oo
0,
511 |INDUCTOR CHIP 330n £5% SIMILAR TO TDK SR> BEADS REx SIAILAR 70 MURATA
MLF1608DR33JT000 La13 | g e B R
212 | CHIP BEADS RFC SIMILAR TO MURATA INDUCTOR CHIP 15n 5% SIMILAR TO TAIYO
BLM15AG601SN1D Lata [(IDUCTOR CHIF1S0
CHIP BEADS RFC SIMILAR TO MURATA
1213 |G B R U415 |INDUCTOR CHIP 10n +5% SIMILAR TO TAIVO

YUDEN HK100510NJ-T
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L416 INDUCTOR CHIP 6.8n +5% SIMILAR TO TAIYO L603 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10056N8J-T BLM15BA330SN1D

L417 INDUCTOR CHIP 6.8n 5% SIMILAR TO TAIYO L605 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10056N8J-T BLM15BA330SN1D

L418 CHIP BEADS RFC SIMILAR TO MURATA L606 CHIP BEADS ARRAY RFC SIMILAR TO MURATA
BLM15AG601SN1D BLA2ABB121SN4D

L419 CHIP BEADS RFC SIMILAR TO MURATA L607 CHIP BEADS RFC SIMILAR TO MURATA
BLM15AG601SN1D BLM15AG601SN1D

La21 INDUCTOR CHIP 27n +5% SIMILAR TO TAIYO L609 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100527NJ-T BLM15AG601SN1D

L422 INDUCTOR CHIP 27n 5% SIMILAR TO TAIYO L610 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100527NJ-T BLM15AG601SN1D

L423 INDUCTOR CHIP 12n +5% SIMILAR TO TAIYO CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100512NJ-T L611 BLM15AG601SN1D

L424 INDUCTOR CHIP 12n +5% SIMILAR TO TAIYO CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100512NJ-T L701 BLM15AG601SN1D

L425 INDUCTOR CHIP 8.2n +5% SIMILAR TO TAIYO L702 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10058N2J-T BLM15AG601SN1D

L427 INDUCTOR CHIP 12n +5% SIMILAR TO TAIYO L703 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100512NJ-T BLM15AG601SN1D

L428 INDUCTOR CHIP 10n £5% SIMILAR TO TAIYO L704 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100510NJ-T BLM15AG601SN1D

L433 INDUCTOR CHIP 12n +5% SIMILAR TO TAIYO L705 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100512NJ-T BLM15AG601SN1D

L501 INDUCTOR CHIP 15n +5% SIMILAR TO TAIYO L706 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100515NJ-T BLM15AG601SN1D

L503 INDUCTOR CHIP 1u 5% SIMILAR TO TDK L707 CHIP BEADS ARRAY RFC SIMILAR TO MURATA
MLF1608A1R0JT000 BLA2ABB121SN4D

L504 INDUCTOR CHIP 150n +2% SIMILAR TO MURATA L801 INDUCTOR CHIP 2.2uH +20% SIMILAR TO MURATA
LQW18ANR15G00D LQH32CN2R2M53L

L505 INDUCTOR CHIP 33n 5% SIMILAR TO TAIYO 1802 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100533NJ-T BLM15AG601SN1D

L506 INDUCTOR CHIP 15n +5% SIMILAR TO TAIYO 1803 INDUCTOR CHIP 1.5u SIMILAR TO MURATA
YUDEN HK100515NJ-T LOQM2HPN1R5MGOL

L507 INDUCTOR CHIP 15n 5% SIMILAR TO TAIYO L804 INDUCTOR CHIP 1.5u SIMILAR TO MURATA
YUDEN HK100515NJ-T LOM2HPN1R5MGOL

L508 INDUCTOR CHIP 8.2n #5% SIMILAR TO TAIYO L805 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10058N2J-T BLM15AG601SN1D

L509 INDUCTOR CHIP 4.7n £0.3nH SIMILAR TO TAIYO L806 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10054N7S-T BLM15AG601SN1D

L510 INDUCTOR CHIP 8.2n +5% SIMILAR TO TAIYO L807 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10058N2J-T BLM15AG601SN1D

L511 INDUCTOR CHIP 10n +5% SIMILAR TO TAIYO L808 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100510NJ-T BLM21PG220SN1D

L512 INDUCTOR CHIP 18n +5% SIMILAR TO TAIYO L809 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100518NJ-T BLM21PG220SN1D

513 INDUCTOR CHIP 8.2n +5% SIMILAR TO TAIYO L810 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10058N2J-T BLM15AG601SN1D

L514 INDUCTOR CHIP 47n +5% SIMILAR TO TAIYO L811 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100547NJ-T BLM15AG601SN1D

L515 INDUCTOR CHIP 8.2n #5% SIMILAR TO TAIYO L901 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10058N2J-T BLM15AG601SN1D

L516 INDUCTOR CHIP 47n 5% SIMILAR TO TAIYO 1902 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100547NJ-T BLM15BA330SN1D

L517 INDUCTOR CHIP 3.3n +0.3nH SIMILAR TO TAIYO 1903 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10053N3S-T BLM15BA330SN1D

L518 INDUCTOR CHIP 6.8n +5% SIMILAR TO TAIYO L904 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10056N8J-T BLM15BA330SN1D

L520 INDUCTOR CHIP 15n 5% SIMILAR TO TAIYO L905 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK100515NJ-T BLM15BA330SN1D

521 INDUCTOR CHIP 6.8n 5% SIMILAR TO TAIYO L906 CHIP BEADS RFC SIMILAR TO MURATA
YUDEN HK10056N8J-T BLM15BA330SN1D

L601 CHIP BEADS RFC SIMILAR TO MURATA L908 CHIP BEADS RFC SIMILAR TO MURATA
BLM15BA330SN1D BLM15AG601SN1D

L602 CHIP BEADS RFC SIMILAR TO MURATA 1909 CHIP BEADS RFC SIMILAR TO MURATA
BLM15AG601SN1D BLM15BB221SN1D
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L1001 CHIP BEADS RFC SIMILAR TO MURATA Q503 TRANSISTOR 2SC4617 SIMILAR TO ROHM
BLM15BA330SN1D 25C4617-TLR

L1002 CHIP BEADS RFC SIMILAR TO MURATA Q504 TRANSISTOR 2SC5007 SIMILAR TO NEC 2SC5007-
BLM15BA330SN1D T1-A

L1003 CHIP BEADS RFC SIMILAR TO MURATA Q505 FET SSM6LO5FU SIMILAR TO TOSHIBA
BLM15AG601SN1D SSM6LO5FU-TES8SL,F

L1004 CHIP BEADS RFC SIMILAR TO MURATA Q506 FET SSM6LO5FU SIMILAR TO TOSHIBA
BLM15AG601SN1D SSM6LO5FU-TESSL,F

L1005 CHIP BEADS RFC SIMILAR TO MURATA Q507 FET SSM6LO5FU SIMILAR TO TOSHIBA
BLM15BA330SN1D SSM6LOSFU-TESSL,F

L1006 CHIP BEADS RFC SIMILAR TO MURATA Q508 TRANSISTOR 2SC5007 SIMILAR TO NEC 2SC5007-
BLM15BA330SN1D T1-A

L1007 CHIP BEADS RFC SIMILAR TO MURATA 0509 TRANSISTOR 2SC5007 SIMILAR TO NEC 2SC5007-
BLM15BA330SN1D T1-A

L1008 CHIP BEADS RFC SIMILAR TO MURATA TRANSISTOR 2SC4617 SIMILAR TO ROHM
BLM15AG601SN1D Q801 |2SC4617-TLR

L1009 CHIP BEADS RFC SIMILAR TO MURATA Q1001 FET SSM3K36FS SIMILAR TO TOSHIBA
BLM15BA330SN1D SSM3K36FS(TES85L,F)

L1011 CHIP BEADS ARRAY RFC SIMILAR TO MURATA Q1101 | TRANSISTOR EMDS5 SIMILAR TO ROHM EMD5-T2R
BLA2ABB121SN4D Q1102 | TRANSISTOR EMDS SIMILAR TO ROHM EMD5-T2R

L1014 CHIP BEADS RFC SIMILAR TO MURATA Q1103 TRANSISTOR 2SA1774 SIMILAR TO ROHM
BLM15BA330SN1D 2SA1774-TLR

L1015 CHIP BEADS ARRAY RFC SIMILAR TO MURATA 01104 TRANSISTOR 2SA1774 SIMILAR TO ROHM
BLA2ABB121SN4D 2SA1774-TLR

L1016 CHIP BEADS ARRAY RFC SIMILAR TO MURATA Q1105 TRANSISTOR 2SC4617 SIMILAR TO ROHM
BLA2ABB121SN4D 25C4617-TLR

L1017 CHIP BEADS ARRAY RFC SIMILAR TO MURATA Q1106 | TRANSISTOR EMH9 SIMILAR TO ROHM EMH9-T2R
BLA2ABB121SN4D Q1107 FET SSM6N15FU SIMILAR TO TOSHIBA

L1101 INDUCTOR CHIP 0.22uH +20% SIMILAR TO SSM6N15FU(TESSL,F)
MURATA LQH31CNR22MO3L Q1109 TRANSISTOR 2SA1774 SIMILAR TO ROHM

L1102 INDUCTOR CHIP 2.2uH +20% SIMILAR TO TDK 2SA1774-TLR
VLF4014ST-2R2M1R9 Q1110 FET SSM3K36FS SIMILAR TO TOSHIBA

L1103 CHIP BEADS RFC SIMILAR TO MURATA SSM3K36FS(TES85L,F)
BLM15AG601SN1D Q1201 FET SSM6LO5FU SIMILAR TO TOSHIBA

11104 INDUCTOR CHIP 1.5u SIMILAR TO MURATA SSM6LO5FU-TESSL,F
LQH3NPN1R5NJOL Q1202 | TRANSISTOR EMH9 SIMILAR TO ROHM EMH9-T2R

L1105 CHIP BEADS RFC SIMILAR TO MURATA 01203 TRANSISTOR 2SC4617 SIMILAR TO ROHM
BLM15AG601SN1D 2SC4617-TLR

L1201 CHIP BEADS RFC SIMILAR TO MURATA Q1204 TRANSISTOR 2SA1774 SIMILAR TO ROHM
BLM15AG601SN1D 2SA1774-TLR

L1202 CHIP BEADS RFC SIMILAR TO MURATA 01205 TRANSISTOR 2SB1132 SIMILAR TO ROHM
BLM15AG601SN1D 25B1132-T100Q

TRANSISTORS RESISTORS

Q101 FET SSM6LO5FU SIMILAR TO TOSHIBA R101 RESISTOR METAL CHIP 47k +1% 0.06W SIMILAR
SSM6LO5FU-TESSL,F TO ROHM MCRO1MZPF4702

0102 TRANSISTOR 2SC5820 SIMILAR TO RENESAS R103 RESISTOR METAL CHIP 470 5% 0.1W SIMILAR TO
2SC5820WU-TL-E ROHM MCRO3EZPJ471

0201 FET SSM6LO5FU SIMILAR TO TOSHIBA R104 RESISTOR METAL CHIP 470 +5% 0.1W SIMILAR TO
SSM6LO5SFU-TESSL,F ROHM MCRO3EZPJ471

Q202 TRANSISTOR 2SC5007 SIMILAR TO NEC 2SC5007- R105 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO
T1-A ROHM MCR01MZPF1001

Q301 TRANSISTOR RQAO0004 SIMILAR TO RENESAS R107 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO
RQAO004PXTL-E ROHM MCR01MZPF1001

Q302 TRANSISTOR RDO7MUS2B SIMILAR TO R108 RESISTOR METAL CHIP 39 +1% 0.06W SIMILAR TO
MITSUBISHI RDO7MUS2B-T112 ROHM MCR0O1MZPF39R0

0303 TRANSISTOR EMD30 SIMILAR TO ROHM EMD30- R110 RESISTOR METAL CHIP 39 £1% 0.06W SIMILAR TO
T2R ROHM MCRO1MZPF39R0

Q304 FET SSM6LO5FU SIMILAR TO TOSHIBA R111 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR
SSM6LO5FU-TESSL,F TO ROHM MCR0O1MZPF2202

Q305 FET SSM3K36FS SIMILAR TO TOSHIBA R112 RESISTOR METAL CHIP 680 +1% 0.06W SIMILAR
SSM3K36FS(TESSL,F) TO ROHM MCR01MZPF6800

Q501 TRANSISTOR 2SC4617 SIMILAR TO ROHM R114 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
2SC4617-TLR TO ROHM MCR0O1MZPF2200

Q502 TRANSISTOR 2SC4617 SIMILAR TO ROHM R115 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO

2SC4617-TLR

ROHM MCR01MZPF1001
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R116 RESISTOR METAL CHIP 3.3k 1% 0.06W SIMILAR R231 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF3301 TO ROHM MCR01MZPF1003

R119 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R232 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCR0O1MZPF1003

R148 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R233 RESISTOR METAL CHIP 3.9k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1003 TO ROHM MCR01MZPF3901

R151 RESISTOR METAL CHIP 33k #1% 0.06W SIMILAR R234 RESISTOR METAL CHIP 6.8k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF3302 TO ROHM MCR0O1MZPF6801

R152 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR R235 RESISTOR METAL CHIP 3.3k 1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR0O1MZPF3301

R153 RESISTOR METAL CHIP 470k +1% 0.06W SIMILAR R236 RESISTOR METAL CHIP 220k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF4703 TO ROHM MCR0O1MZPF2203

R154 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R239 RESISTOR METAL CHIP 33k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCR0O1MZPF3302

R155 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R240 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCR0O1MZPF2201

R156 RESISTOR METAL CHIP 680 +1% 0.06W SIMILAR R241 RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR
TO ROHM MCR01MZPF6800 TO ROHM MCR0O1MZPF2201

R157 RESISTOR METAL CHIP 6.8 5% 0.06W SIMILAR TO R242 RESISTOR METAL CHIP 220k +1% 0.06W SIMILAR
ROHM MCRO01MZPJ6R8 TO ROHM MCR01MZPF2203

R158 RESISTOR METAL CHIP 680 +1% 0.06W SIMILAR R243 RESISTOR METAL CHIP 33k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF6800 TO ROHM MCR0O1MZPF3302

R201 RESISTOR METAL CHIP 180k +1% 0.06W SIMILAR R244 RESISTOR METAL CHIP 1.8k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1803 TO ROHM MCR0O1MZPF1801

R202 RESISTOR METAL CHIP 330 +1% 0.06W SIMILAR R247 RESISTOR METAL CHIP 1.5k 1% 0.06W SIMILAR
TO ROHM MCR01MZPF3300 TO ROHM MCR0O1MZPF1501

R203 RESISTOR METAL CHIP 150 #1% 0.06W SIMILAR R248 RESISTOR METAL CHIP 2.2k #1% 0.06W SIMILAR
TO ROHM MCR01MZPF1500 TO ROHM MCR01MZPF2201

R206 RESISTOR METAL CHIP 33 1% 0.06W SIMILAR TO R250 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR
ROHM MCR0O1MZPF33R0 TO ROHM MCR0O1MZPF2201

R207 RESISTOR METAL CHIP 10k #1% 0.06W SIMILAR R252 RESISTOR METAL CHIP 8.2k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR0O1MZPF8201

R209 RESISTOR METAL CHIP 39 +1% 0.06W SIMILAR TO R253 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO
ROHM MCR0O1MZPF39R0 ROHM MCR01MZPJ000

R210 RESISTOR METAL CHIP 150 #1% 0.06W SIMILAR R254 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR
TO ROHM MCR01MZPF1500 TO ROHM MCR0O1MZPF4702

R211 RESISTOR METAL CHIP 3.3k +1% 0.06W SIMILAR R259 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF3301 TO ROHM MCR01MZPF1000

R212 RESISTOR METAL CHIP 1.0k +1% 0.06W SIMILAR R260 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1001 TO ROHM MCR0O1MZPF1002

R213 RESISTOR METAL CHIP 150 +1% 0.06W SIMILAR R263 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1500 TO ROHM MCR0O1MZPF1003

R214 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R301 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO
TO ROHM MCR01MZPF1003 ROHM MCR01MZPJ0O00

R215 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R303 RESISTOR METAL CHIP 680 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1003 TO ROHM MCR01MZPF6800

R217 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R316 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO
ROHM MCR01MZPJ000 ROHM MCR01MZPF1001

R219 RESISTOR METAL CHIP 330 +1% 0.06W SIMILAR RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF3300 R317 | TO ROHM MCR01MZPF2200

R220 RESISTOR METAL CHIP 470 £1% 0.06W SIMILAR R318 RESISTOR METAL CHIP 2.2 5% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF4700 ROHM MCRO1MZPJ2R2

R221 RESISTOR METAL CHIP 15 +1% 0.06W SIMILAR TO R320 RESISTOR METAL CHIP 2.7k +1% 0.06W SIMILAR
ROHM MCR0O1MZPF15R0 TO ROHM MCR0O1MZPF2701

R222 RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR R321 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF4700 TO ROHM MCR0O1MZPF2200
RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR R322 RESISTOR METAL CHIP 39 +1% 0.06W SIMILAR TO

R224 | TO ROHM MCR01MZPF4700 ROHM MCR0O1MZPF39R0

R227 RESISTOR METAL CHIP 4.7k 1% 0.06W SIMILAR R323 RESISTOR METAL CHIP 3.3k 1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4701 TO ROHM MCR01MZPF3301

R228 RESISTOR METAL CHIP 820 +1% 0.06W SIMILAR R324 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF8200 TO ROHM MCR0O1MZPF1002

R229 RESISTOR METAL CHIP 4.7k +1% 0.06W SIMILAR R325 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4701 TO ROHM MCR0O1MZPF1002

R230 RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR R326 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO

TO ROHM MCR0O1MZPF2201

ROHM MCR01MZPF1001
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R327 RESISTOR METAL CHIP 3.3k 1% 0.06W SIMILAR RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR
TO ROHM MCR01MZPF3301 R426 | TO ROHM MCR0O1MZPF2201

R328 RESISTOR METAL CHIP 470 £1% 0.06W SIMILAR RA27 RESISTOR METAL CHIP 33k 1% 0.06W SIMILAR
TO ROHM MCR01MZPF4700 TO ROHM MCR0O1MZPF3302
RESISTOR METAL CHIP 4.7k +1% 0.06W SIMILAR R428 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR

R329 | TO ROHM MCRO1MZPF4701 TO ROHM MCR01MZPF2201

R331 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R429 RESISTOR METAL CHIP 33k +1% 0.06W SIMILAR
ROHM MCR01MZPF1001 TO ROHM MCR0O1MZPF3302
RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR R430 RESISTOR METAL CHIP 33k 1% 0.06W SIMILAR

R332 | TO ROHM MCR01MZPF1002 TO ROHM MCR0O1MZPF3302
RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R431 RESISTOR METAL CHIP 33k £1% 0.06W SIMILAR

R333 | ROHM MCR01MZPF1001 TO ROHM MCR0O1MZPF3302
RESISTOR METAL CHIP 10k £1% 0.06W SIMILAR RA432 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO

R334 | TO ROHM MCR01MZPF1002 ROHM MCR01MZPJ000
RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR R433 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR

R339 | TO ROHM MCR0O1MZPF4702 TO ROHM MCR0O1MZPF2201

R341 RESISTOR METAL CHIP 2.7k 1% 0.06W SIMILAR R434 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO
TO ROHM MCR0O1MZPF2701 ROHM MCR01MZPJ000

R342 RESISTOR METAL CHIP 470 £1% 0.06W SIMILAR R435 RESISTOR METAL CHIP 33k £1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4700 TO ROHM MCR01MZPF3302

R343 RESISTOR METAL CHIP 10 1% 0.06W SIMILAR TO R436 RESISTOR METAL CHIP 33k +1% 0.06W SIMILAR
ROHM MCR01MZPF10R0 TO ROHM MCR0O1MZPF3302

R345 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR RA437 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4702 TO ROHM MCRO1MZPF2201

R346 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R438 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1003 TO ROHM MCR0O1MZPF1002

R347 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R439 RESISTOR METAL CHIP 47k 1% 0.06W SIMILAR
ROHM MCR01MZPJO00 TO ROHM MCR0O1MZPF4702

R348 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR R441 RESISTOR METAL CHIP 27k +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4702 TO ROHM MCRO1MZPF2702

R401 RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR RA442 RESISTOR METAL CHIP 12k +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4700 TO ROHM MCR0O1MZPF1202

R402 RESISTOR METAL CHIP 15 +1% 0.06W SIMILAR TO R443 RESISTOR METAL CHIP 33k 1% 0.06W SIMILAR
ROHM MCR0O1MZPF15R0 TO ROHM MCR0O1MZPF3302

R403 RESISTOR METAL CHIP 470 £1% 0.06W SIMILAR R444 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4700 TO ROHM MCR0O1MZPF4702

R404 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO RA445 RESISTOR METAL CHIP 33k +1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCR0O1MZPF3302

R407 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO RA47 RESISTOR METAL CHIP 330 +1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCR01MZPF3300

R408 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R448 RESISTOR METAL CHIP 27k 1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCRO1MZPF2702

R409 RESISTOR METAL CHIP 10 1% 0.06W SIMILAR TO R449 RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR
ROHM MCRO1MZPF10R0 TO ROHM MCR01MZPF2201

R410 RESISTOR METAL CHIP 150 +1% 0.06W SIMILAR R450 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1500 TO ROHM MCR0O1MZPF2201

RA11 RESISTOR METAL CHIP 33 +1% 0.06W SIMILAR TO R451 RESISTOR METAL CHIP 330 +1% 0.06W SIMILAR
ROHM MCR01MZPF33R0 TO ROHM MCR01MZPF3300

RA16 RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR R452 RESISTOR METAL CHIP 470 1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF4700 TO ROHM MCR0O1MZPF4700

RA17 RESISTOR METAL CHIP 470 £1% 0.06W SIMILAR R453 RESISTOR METAL CHIP 15 £1% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF4700 ROHM MCRO1MZPF15R0

R418 RESISTOR METAL CHIP 15 +1% 0.06W SIMILAR TO R454 RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR
ROHM MCR0O1MZPF15R0 TO ROHM MCR0O1MZPF4700

R419 RESISTOR METAL CHIP 180 +1% 0.06W SIMILAR R455 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1800 TO ROHM MCR0O1MZPF2202

RA21 RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR R456 RESISTOR METAL CHIP 27k 1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2201 TO ROHM MCRO1MZPF2702

R422 RESISTOR METAL CHIP 10k 1% 0.06W SIMILAR R458 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR01MZPF1000

R423 RESISTOR METAL CHIP 10k #1% 0.06W SIMILAR R461 RESISTOR METAL CHIP 150 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR01MZPF1500
RESISTOR METAL CHIP 33k #1% 0.06W SIMILAR R462 RESISTOR METAL CHIP 47 1% 0.06W SIMILAR TO

R424 | TO ROHM MCR01MZPF3302 ROHM MCR0O1MZPF47R0
RESISTOR METAL CHIP 33k 1% 0.06W SIMILAR R463 RESISTOR METAL CHIP 150 +1% 0.06W SIMILAR

R425 | TO ROHM MCR01MZPF3302 TO ROHM MCR01MZPF1500
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R464 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR RESISTOR METAL CHIP 10 +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF2200 R532 | ROHM MCR01MZPF10R0

RA65 RESISTOR METAL CHIP 22 1% 0.06W SIMILAR TO RESISTOR ARRAY METAL CHIP 220 +5% 0.06W
ROHM MCR0O1MZPF22R0 R533 | SIMILAR TO ROHM MNRO4M0OAPJ221

R466 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R535 RESISTOR METAL CHIP 33 £1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF2200 ROHM MCRO1MZPF33R0

R468 RESISTOR METAL CHIP 150 +1% 0.06W SIMILAR R536 RESISTOR METAL CHIP 10 +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF1500 ROHM MCR0O1MZPF10R0

R501 RESISTOR METAL CHIP 2.7k 1% 0.06W SIMILAR R537 RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2701 TO ROHM MCR0O1MZPF2201

R502 RESISTOR METAL CHIP 82 1% 0.06W SIMILAR TO R538 RESISTOR METAL CHIP 3.3k 1% 0.06W SIMILAR
ROHM MCR01MZPF82R0 TO ROHM MCR0O1MZPF3301

R503 RESISTOR METAL CHIP 47 1% 0.06W SIMILAR TO R539 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
ROHM MCRO1MZPF47R0 TO ROHM MCR01MZPF2200

R504 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR R540 RESISTOR METAL CHIP 47 1% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF4702 ROHM MCRO1MZPF47R0

R505 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R541 RESISTOR METAL CHIP 47 +1% 0.06W SIMILAR TO
ROHM MCR01MZPF1001 ROHM MCRO1MZPF47R0

R506 RESISTOR METAL CHIP 470 £1% 0.06W SIMILAR R542 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF4700 TO ROHM MCR0O1MZPF4702

R507 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R543 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO
ROHM MCR01MZPJ000 ROHM MCR01MZPF1001

R508 RESISTOR METAL CHIP 82 1% 0.06W SIMILAR TO R547 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO
ROHM MCR01MZPF82R0 ROHM MCR01MZPJ000

R509 RESISTOR METAL CHIP 150 +1% 0.06W SIMILAR R548 RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1500 TO ROHM MCR0O1MZPF4700

R510 RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR R549 RESISTOR METAL CHIP 10 £1% 0.06W SIMILAR TO
TO ROHM MCR0O1MZPF2201 ROHM MCRO1MZPF10R0

R511 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R550 RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR
ROHM MCR01MZPF1001 TO ROHM MCR0O1MZPF4700

R512 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R551 RESISTOR METAL CHIP 680 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR01MZPF6800

R513 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R552 RESISTOR METAL CHIP 6.8 £5% 0.06W SIMILAR TO
ROHM MCR01MZPJ000 ROHM MCR01MZPJ6R8

R514 RESISTOR METAL CHIP 330 *1% 0.06W SIMILAR R553 RESISTOR METAL CHIP 680 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF3300 TO ROHM MCR01MZPF6800

R515 RESISTOR METAL CHIP 680 +1% 0.06W SIMILAR R554 RESISTOR METAL CHIP 2.7k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF6800 TO ROHM MCRO1MZPF2701

R516 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR R555 RESISTOR METAL CHIP 150k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2201 TO ROHM MCR0O1MZPF1503

R517 RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR R556 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2201 TO ROHM MCR0O1MZPF2200

R518 RESISTOR METAL CHIP 470 £1% 0.06W SIMILAR R557 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4700 TO ROHM MCR01MZPF2200

R519 RESISTOR METAL CHIP 3.3k +1% 0.06W SIMILAR R558 RESISTOR METAL CHIP 22 1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF3301 ROHM MCRO1MZPF22R0

R521 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R559 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
ROHM MCR01MZPF1001 TO ROHM MCR01MZPF1000

R523 RESISTOR METAL CHIP 47k +1% 0.06W SIMILAR R562 RESISTOR METAL CHIP 120 +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4702 TO ROHM MCR0O1MZPF1200

R524 RESISTOR METAL CHIP 220 *1% 0.06W SIMILAR R563 RESISTOR METAL CHIP 47 £1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF2200 ROHM MCRO1MZPF47R0

R525 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W R564 RESISTOR METAL CHIP 120 +1% 0.06W SIMILAR
SIMILAR TO ROHM MNRO4M0APJ221 TO ROHM MCR01MZPF1200

R526 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR R565 RESISTOR METAL CHIP 120 +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4702 TO ROHM MCR01MZPF1200

R527 RESISTOR METAL CHIP 330 +1% 0.06W SIMILAR R567 RESISTOR METAL CHIP 33 +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF3300 ROHM MCR0O1MZPF33R0

R528 RESISTOR METAL CHIP 4.7k 1% 0.06W SIMILAR R569 RESISTOR METAL CHIP 33 £1% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF4701 ROHM MCRO1MZPF33R0

R529 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R570 RESISTOR METAL CHIP 0 +1% 0.06W SIMILAR TO
ROHM MCR01MZPF1001 ROHM MCR01MZPJ000

R530 RESISTOR METAL CHIP 33k #1% 0.06W SIMILAR R571 RESISTOR METAL CHIP 0 +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF3302 ROHM MCR01MZPJ000

R531 RESISTOR METAL CHIP 33 1% 0.06W SIMILAR TO R601 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR

ROHM MCR0O1MZPF33R0

TO ROHM MCR01MZPF1000
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R602 RESISTOR METAL CHIP 330 +1% 0.06W SIMILAR R714 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF3300 TO ROHM MCR0O1MZPF2200

R603 RESISTOR METAL CHIP 100 *1% 0.06W SIMILAR R715 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCR0O1MZPF2200

R604 RESISTOR METAL CHIP 1M *1% 0.06W SIMILAR TO R716 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W
ROHM MCRO01MZPF1004 SIMILAR TO ROHM MNRO4MO0OAPJ221

R605 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W R717 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W
SIMILAR TO ROHM MNRO4M0APJ221 SIMILAR TO ROHM MNRO4M0OAPJ221

R606 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R718 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCR01MZPF1002
RESISTOR ARRAY METAL CHIP 220 +5% 0.06W R719 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W

R609 | SIMILAR TO ROHM MNRO4M0OAPJ221 SIMILAR TO ROHM MNRO4MOAPJ221
RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R720 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR

R610 | TO ROHM MCR01MZPF2200 TO ROHM MCR0O1MZPF2202
RESISTOR ARRAY METAL CHIP 220 +5% 0.06W R721 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR

R613 | SIMILAR TO ROHM MNR04M0OAPJ221 TO ROHM MCR01MZPF1000
RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R722 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO

R614 | TO ROHM MCR01MZPF1000 ROHM MCR01MZPF1001
RESISTOR METAL CHIP 100 *1% 0.06W SIMILAR R724 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR

R615 | TO ROHM MCR01MZPF1000 TO ROHM MCR01MZPF1000

R616 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R725 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
SIMILAR TO ROHM MNRO4M0OAPJ101 TO ROHM MCR01MZPF1000

R617 RESISTOR METAL CHIP 5.6k +1% 0.06W SIMILAR R726 RESISTOR METAL CHIP 3.3k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF5601 TO ROHM MCR0O1MZPF3301

R618 RESISTOR METAL CHIP 5.6k 1% 0.06W SIMILAR R727 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF5601 TO ROHM MCR0O1MZPF1003

R620 RESISTOR METAL CHIP 5.6k 1% 0.06W SIMILAR R728 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF5601 TO ROHM MCR01MZPF1003

R621 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R729 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCR0O1MZPF2200

R623 RESISTOR METAL CHIP 27k £1% 0.06W SIMILAR R730 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF2702 TO ROHM MCR01MZPF2200

R624 RESISTOR METAL CHIP 5.6k 1% 0.06W SIMILAR R731 RESISTOR METAL CHIP 56k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF5601 TO ROHM MCR0O1MZPF5602

R625 RESISTOR METAL CHIP 5.6k 1% 0.06W SIMILAR R732 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF5601 TO ROHM MCR01MZPF1003

R626 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR R734 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF4702 ROHM MCR01MZPF1001

R628 RESISTOR METAL CHIP 5.6k +1% 0.06W SIMILAR R735 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF5601 TO ROHM MCR01MZPF1000

R631 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR R736 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2202 TO ROHM MCR0O1MZPF2200

R632 RESISTOR METAL CHIP 100 *1% 0.06W SIMILAR R737 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCR01MZPF1003

R633 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R738 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO
TO ROHM MCR01MZPF1003 ROHM MCR01MZPJ000

R702 RESISTOR METAL CHIP 1.8k +1% 0.06W SIMILAR R803 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO
TO ROHM MCR01MZPF1801 ROHM MCR01MZPJ000

R703 RESISTOR METAL CHIP 390k +1% 0.06W SIMILAR R806 RESISTOR METAL CHIP 9.1k #1% 0.06W SIMILAR
TO ROHM MCR01MZPF3903 TO ROHM MCR0O1MZPF9101

R704 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R808 RESISTOR METAL CHIP 2.2k #1% 0.06W SIMILAR
TO ROHM MCR01MZPF1003 TO ROHM MCR01MZPF2201

R706 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R809 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
ROHM MCR01MZPF1001 TO ROHM MCR0O1MZPF2200

R708 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR R810 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF4702 TO ROHM MCR0O1MZPF2200

R709 RESISTOR METAL CHIP 5.6k 1% 0.06W SIMILAR R813 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF5601 TO ROHM MCR0O1MZPF2202

R710 RESISTOR METAL CHIP 10 1% 0.06W SIMILAR TO R814 RESISTOR METAL CHIP 9.1k #1% 0.06W SIMILAR
ROHM MCRO1MZPF10R0 TO ROHM MCR01MZPF9101

R711 RESISTOR METAL CHIP 10k #1% 0.06W SIMILAR R817 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCRO1MZPF2202

R712 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR R820 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR0O1MZPF1002

R713 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R822 RESISTOR METAL CHIP 47k 1% 0.06W SIMILAR

TO ROHM MCR01MZPF1003

TO ROHM MCRO1MZPF4702
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R823 RESISTOR METAL CHIP 330 +1% 0.06W SIMILAR R919 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF3300 TO ROHM MCR01MZPF1000

R824 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR R920 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2202 TO ROHM MCR01MZPF1000

R827 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR R921 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2201 TO ROHM MCR01MZPF1000

R829 RESISTOR METAL CHIP 24k £1% 0.06W SIMILAR R922 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCRO1MZPF2402 TO ROHM MCR01MZPF1000

R830 RESISTOR METAL CHIP 18k +1% 0.06W SIMILAR R923 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1802 TO ROHM MCR01MZPF1000

R831 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR R924 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2202 TO ROHM MCR01MZPF1000

R832 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R925 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCR01MZPF1000

R833 RESISTOR METAL CHIP 2.2k +1% 0.06W SIMILAR R928 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2201 TO ROHM MCR01MZPF1000

R834 RESISTOR METAL CHIP 10k 0.06W SIMILAR TO R932 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
ROHM MCR01MZPF1002 TO ROHM MCR01MZPF1000

R835 RESISTOR METAL CHIP 10k 0.06W SIMILAR TO R933 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
ROHM MCRO01MZPF1002 TO ROHM MCR01MZPF1000

R837 RESISTOR METAL CHIP 22k £1% 0.06W SIMILAR R934 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2202 TO ROHM MCR01MZPF1000

R838 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R936 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR0O1MZPF1002

R839 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R937 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR01MZPF1000

R840 RESISTOR METAL CHIP 220 *1% 0.06W SIMILAR R938 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2200 TO ROHM MCR01MZPF1000

R841 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R939 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR01MZPF1000

R842 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R940 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR01MZPF1000

R843 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R941 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCR01MZPF1000

R844 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R945 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
ROHM MCR01MZPJO00 TO ROHM MCR01MZPF1000

R845 RESISTOR METAL CHIP 0 +5% 0.06W SIMILAR TO R948 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR
ROHM MCR01MZPJ000 TO ROHM MCR0O1MZPF2202

R901 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R951 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
SIMILAR TO ROHM MNR0O4MOAPJ101 TO ROHM MCR01MZPF1003

R902 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R953 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCR0O1MZPF1003

R903 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R954 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1003 TO ROHM MCR01MZPF1003

R905 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W RI55 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
SIMILAR TO ROHM MNRO4M0OAPJ101 TO ROHM MCR01MZPF1003

R907 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R957 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W
SIMILAR TO ROHM MNR0O4MOAPJ101 SIMILAR TO ROHM MNRO4MOAPJ101

R908 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R958 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W
SIMILAR TO ROHM MNR04MOAPJ101 SIMILAR TO ROHM MNRO4MOAPJ101

R909 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R959 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W
SIMILAR TO ROHM MNR04M0OAPJ101 SIMILAR TO ROHM MNR0O4MOAPJ101

R910 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R963 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
SIMILAR TO ROHM MNRO4MOAPJ101 TO ROHM MCR01MZPF1000

R911 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R1001 RESISTOR METAL CHIP 22 +1% 0.06W SIMILAR TO
SIMILAR TO ROHM MNR0O4M0OAPJ101 ROHM MCRO1MZPF22R0

R912 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R1002 RESISTOR METAL CHIP 22 +1% 0.06W SIMILAR TO
SIMILAR TO ROHM MNR04MOAPJ101 ROHM MCRO1MZPF22R0

R913 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R1004 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
SIMILAR TO ROHM MNR04MOAPJ101 TO ROHM MCR01MZPF1003

R914 RESISTOR ARRAY METAL CHIP 100 +5% 0.06W R1005 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO
SIMILAR TO ROHM MNRO4M0OAPJ101 ROHM MCR01MZPF1001

RI16 RESISTOR METAL CHIP 10k #1% 0.06W SIMILAR R1006 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR01MZPF1000

RO17 RESISTOR METAL CHIP 100 *1% 0.06W SIMILAR R1007 BARRISTER METAL CHIP 22V 0.06W SIMILAR TO

TO ROHM MCR01MZPF1000

MARUWA CVS05A220M-TPA
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R1008 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R1049 RESISTOR METAL CHIP 390 +5% 0.1W SIMILAR TO
TO ROHM MCR01MZPF2200 ROHM MCRO3EZPJ391

R1009 RESISTOR METAL CHIP 220 *1% 0.06W SIMILAR R1101 RESISTOR METAL CHIP 220k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR0O1MZPF2203

R1010 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W R1102 RESISTOR METAL CHIP 4.7k +1% 0.06W SIMILAR
SIMILAR TO ROHM MNR04MO0APJ221 TO ROHM MCR0O1MZPF4701

R1011 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W R1103 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
SIMILAR TO ROHM MNRO4M0APJ221 TO ROHM MCR01MZPF1000

R1012 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R1104 RESISTOR METAL CHIP 0 +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF2200 ROHM MCR01MZPJ000

R1013 RESISTOR ARRAY METAL CHIP 220 +5% 0.06W R1106 RESISTOR METAL CHIP 4.7k 1% 0.06W SIMILAR
SIMILAR TO ROHM MNR0O4MOAPJ221 TO ROHM MCRO1MZPF4701

R1014 RESISTOR METAL CHIP 10k #1% 0.06W SIMILAR R1107 RESISTOR METAL CHIP 4.7k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCRO1MZPF4701

R1015 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR R1108 RESISTOR METAL CHIP 220k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR0O1MZPF2203

R1018 RESISTOR METAL CHIP 1.5k 1% 0.06W SIMILAR R1109 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1501 TO ROHM MCR0O1MZPF1002

R1019 RESISTOR METAL CHIP 27 1% 0.06W SIMILAR TO R1110 RESISTOR METAL CHIP 47k £1% 0.06W SIMILAR
ROHM MCRO1MZPF27R0 TO ROHM MCR0O1MZPF4702

R1020 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R1111 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1003 TO ROHM MCR0O1MZPF2202

R1021 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR R1112 RESISTOR METAL CHIP 8.2k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1003 TO ROHM MCR0O1MZPF8201

R1022 RESISTOR METAL CHIP 27 +1% 0.06W SIMILAR TO R1113 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
ROHM MCR0O1MZPF27R0 TO ROHM MCR0O1MZPF1002

R1023 RESISTOR METAL CHIP 220 *1% 0.06W SIMILAR R1115 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2200 TO ROHM MCR01MZPF1003

R1024 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R1116 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCR01MZPF1003

R1026 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R1117 RESISTOR METAL CHIP 47k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1000 TO ROHM MCRO1MZPF4702

R1028 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R1118 RESISTOR METAL CHIP 820k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR0O1MZPF8203

R1029 RESISTOR METAL CHIP 10k 1% 0.06W SIMILAR R1119 RESISTOR METAL CHIP 47k 1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR0O1MZPF4702

R1030 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R1120 RESISTOR METAL CHIP 150k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR01MZPF1503

R1031 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R1121 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF2200 TO ROHM MCR01MZPF1003

R1034 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R1122 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
ROHM MCR01MZPF1001 TO ROHM MCR01MZPF1000

R1035 RESISTOR METAL CHIP 10k 1% 0.06W SIMILAR R1123 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR01MZPF1000

R1037 RESISTOR ARRAY METAL CHIP 10k 5% 0.06W R1124 RESISTOR METAL CHIP 4.7k +1% 0.06W SIMILAR
SIMILAR TO ROHM MNR0O4MOAPJ103 TO ROHM MCRO1MZPF4701

R1038 RESISTOR METAL CHIP 10k #1% 0.06W SIMILAR R1125 RESISTOR METAL CHIP 220k +1% 0.06W SIMILAR
TO ROHM MCR01MZPF1002 TO ROHM MCR0O1MZPF2203

R1039 RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR R1126 RESISTOR METAL CHIP 1M +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF1000 ROHM MCR01MZPF1004

R1040 RESISTOR METAL CHIP 1k +1% 0.06W SIMILAR TO R1127 RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR
ROHM MCRO01MZPF1001 TO ROHM MCR01MZPF1003

R1041 RESISTOR METAL CHIP 12k #1% 0.06W SIMILAR R1130 RESISTOR METAL CHIP 0 +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF1202 ROHM MCR01MZPJ000

R1042 RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR R1131 RESISTOR METAL CHIP 10k +1% 0.06W SIMILAR
TO ROHM MCR0O1MZPF2202 TO ROHM MCR0O1MZPF1002

R1043 RESISTOR METAL CHIP 2.7k 1% 0.06W SIMILAR R1132 RESISTOR METAL CHIP 10 +1% 0.06W SIMILAR TO
TO ROHM MCR0O1MZPF2701 ROHM MCR01MZPF10R0

R1044 RESISTOR METAL CHIP 4.7k 1% 0.06W SIMILAR R1133 RESISTOR METAL CHIP 10 1% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF4701 ROHM MCRO1MZPF10R0

R1046 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R1134 RESISTOR METAL CHIP 10 5% 0.1W SIMILAR TO
TO ROHM MCR01MZPF2200 ROHM MCRO3EZPJ100

R1047 RESISTOR METAL CHIP 220 +1% 0.06W SIMILAR R1136 RESISTOR METAL CHIP 0 +1% 0.06W SIMILAR TO
TO ROHM MCR01MZPF2200 ROHM MCR01MZPJ000

R1048 BARRISTER METAL CHIP 22V 0.06W SIMILAR TO R1139 RESISTOR METAL CHIP 330k +1% 0.06W SIMILAR

MARUWA CVS05A220M-TPA

TO ROHM MCR0O1MZPF3303
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R1140 | RESISTOR METAL CHIP 330k £1% 0.06W SIMILAR R1234 | RESISTOR METAL CHIP 47 £1% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF3303 ROHM MCRO1MZPF47R0
1141 | RESISTOR METAL CHIP 100k £1% 0.06W SIMILAR 1235 |RESISTOR ARRAY METAL CHIP 47 5% 0.06W
TO ROHM MCRO1MZPF1003 SIMILAR TO ROHM MNRO4MOAPJ470
R1142 | RESISTOR METAL CHIP 10k 1% 0.06W SIMILAR 1239 | RESISTOR METAL CHIP 100 £1% 0.06W SIMILAR
TO ROHM MCRO1MZPF1002 TO ROHM MCRO1MZPF1000
R1143 | RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR R1240 | RESISTOR METAL CHIP 47Kk 1% 0.06W SIMILAR
TO ROHM MCRO1MZPF2201 TO ROHM MCRO1MZPF4702
1144 | RESISTOR METAL CHIP 220k £1% 0.06W SIMILAR 1241 |RESISTOR METAL CHIP 100k £1% 0.06W SIMILAR
TO ROHM MCRO1MZPF2203 TO ROHM MCRO1MZPF1003
1146 | RESISTOR METAL CHIP 56K +1% 0.06W SIMILAR 1242 |RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR
TO ROHM MCRO1MZPF5602 TO ROHM MCRO1MZPF2201
R115, | RESISTOR METAL CHIP 100k £1% 0.06W SIMILAR 1243 |RESISTOR METAL CHIP 1.1 £1% 0.06W SIMILAR TO
TO ROHM MCRO1MZPF1003 ROHM MCR10EZHFL1R10
R1153 | RESISTOR METAL CHIP 10k 1% 0.06W SIMILAR R1246 | RESISTOR METAL CHIP 22k ¥1% 0.06W SIMILAR
TO ROHM MCRO1MZPF1002 TO ROHM MCRO1MZPF2202
R1154 | RESISTOR METAL CHIP 33k £1% 0.06W SIMILAR 1247 |RESISTOR METAL CHIP 22k ¥1% 0.06W SIMILAR
TO ROHM MCRO1MZPF3302 TO ROHM MCRO1MZPF2202
R1155 |RESISTOR METAL CHIP 0 £1% 0.06W SIMILAR TO 1753 | RESISTOR METAL CHIP 2.2k 1% 0.06W SIMILAR
ROHM MCRO1MZPJ000 TO ROHM MCRO1MZPF2201
R1157 | RESISTOR METAL CHIP 9.1k £1% 0.06W SIMILAR 1254 |RESISTOR METAL CHIP 100 £1% 0.06W SIMILAR
TO ROHM MCRO1MZPF9101 TO ROHM MCRO1MZPF1000
R1207 | RESISTOR METAL CHIP 330 £1% 0.06W SIMILAR R1255 |RESISTOR METAL CHIP 100k £1% 0.06W SIMILAR
TO ROHM MCRO1MZPF3300 TO ROHM MCRO1MZPF1003
R1208 | RESISTOR METAL CHIP 1M £1% 0.06W SIMILAR TO R1256 | RESISTOR METAL CHIP 100Kk £1% 0.06W SIMILAR
ROHM MCRO1MZPF1004 TO ROHM MCRO1MZPF1003
1200 | RESISTOR METAL CHIP 2.2k £1% 0.06W SIMILAR 1257 |RESISTOR METAL CHIP 22k 1% 0.06W SIMILAR
TO ROHM MCRO1MZPF2201 TO ROHM MCRO1MZPF2202
R1212 | RESISTOR METAL CHIP 47 £1% 0.06W SIMILAR TO R125g | RESISTOR METAL CHIP 12k ¥1% 0.06W SIMILAR
ROHM MCRO1MZPF47R0 TO ROHM MCRO1MZPF1202
R1213 | RESISTOR METAL CHIP 10Kk 1% 0.06W SIMILAR 1259 | RESISTOR METAL CHIP 10k ¥1% 0.06W SIMILAR
TO ROHM MCRO1MZPF1002 TO ROHM MCRO1MZPF1002
RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR RT301 | THERMISTOR METAL CHIP 47k SIMILAR TO
R1214 |TO ROHM MCRO1MZPF1000 MURATA NCP15WBA473F03RC
1216 | RESISTOR METAL CHIP 0 £5% 0.06W SIMILAR TO R7701 | THERMISTOR METAL CHIP 47k SIMILAR TO
ROHM MCRO1MZPJ000 MURATA NCP15WB473F03RC
R1217 Sgﬂﬁﬁ&“{'ggﬁﬂgﬁi +1% 0.1W SIMILAR TO INTEGRATED CIRCUITS
RESISTOR METAL CHIP 47 1% 0.06W SIMILAR TO utor |MICROCIRCUIT SPDT MASWSSOLLSTR SIMILAR
R1220 | R otiv MOROIMZPEATRO TO M/A-COM MASWSS0115TR-3000
RESISTOR METAL CHIP 470 +1% 0.06W SIMILAR utoz | MICRO CIRCUIT SPDT MASWSSO115TR SIMILAR
R1221 TO M/A-COM MASWSS0115TR-3000
TO ROHM MCROLMZPE4700 MICRO CIRCUIT SPDT MASWSS0115TR SIMILAR
RESISTOR METAL CHIP 820 +1% 0.06W SIMILAR U103
R1222 | 15 RoHM MCROIMZPES200 TO M/A-COM MASWSS0115TR-3000
MICRO CIRCUIT SPDT MASWSS0115TR SIMILAR
RESISTOR METAL CHIP 4.7k 1% 0.06W SIMILAR
R1223 U104 |TO M/A-COM MASWSS0115TR-3000
TO ROHM MCRO1MZPF4701
MICRO CIRCUIT ANALOG SW SN74LVC2G53
RESISTOR METAL CHIP 4.7k +1% 0.06W SIMILAR
R1224 U106 | SIMILAR TO T.I. SN74LVC2G53DCUR
TO ROHM MCROLMZPF4701 MICRO CIRCUIT OP AMP LMV321IDCKR SIMILAR
RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR U107
R1225 |15 RomM MCROIMZPRE2202 TO T.I. LMV321IDCKR
RESISTOR METAL CHIP 1.8k +1% 0.06W SIMILAR uzo1 | MICRO CIRCUIT BACKEND IC NJM2552 SIMILAR TO
R1226 JRC NIM2552V-TE1
TO ROHM MCROLMZPE1801 OP-AMP LMV651MGX SIMILAR TO N.S
RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR U202 X >
R1227 | 15 ROHM MCRO1MZPF1000 LMVE51IMGX/NOPB
MICRO CIRCUIT ANALOG SW SN74LVC2G53
RESISTOR METAL CHIP 22k +1% 0.06W SIMILAR U203
R1228 SIMILAR TO T.I. SN74LVC2G53DCUR
TO ROHM MCROLMZPF2202 MICRO CIRCUIT ANALOG SW SN74LVC2G53
RESISTOR ARRAY METAL CHIP 22k +5% 0.06W U204
R1229 SIMILAR TO T.I. SN74LVC2G53DCUR
SIMILAR TO ROHM MNRO4MOAPJ223
MICRO CIRCUIT MIXER MAMX-008611 SIMILAR TO
RESISTOR METAL CHIP 100 +1% 0.06W SIMILAR U205
R1230 M/A-COM MAMX-008611-TR3000
TO ROHM MCROLMZPE1000 A/D CONVERTER ADS7886SB SIMILAR TO T.I
RESISTOR METAL CHIP 22k £1% 0.06W SIMILAR s
R1231 U207 |ADS7886SBDBVR
TO ROHM MCROLMZPF2202 OP-AMP LMV651MGX SIMILAR TO N.S
RESISTOR METAL CHIP 47 +1% 0.06W SIMILAR TO U208 - >
R1232 LMV651MGX/NOPB
ROHM MCROIMZPF47RO OP-AMP LMV65IMGX SIMILAR TO N.S
0, = . .
1233 | RESISTOR METAL CHIP 100k +1% 0.06W SIMILAR U209 | Vsmr et s eme

TO ROHM MCR01MZPF1003
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U301 | MICRO CIRCUIT OP AMP LMV358I SIMILAR TO T.I. U706 | P/A CONVERTER LTC1665IGN SIMILAR TO LINEAR
LMV358IDGKR LTC1665IGN#TRPBF

U303 | MICRO CIRCUIT RF AMP uPC2708TB SIMILAR TO U707 |AND IC SN74LVC1GO08 SIMILAR TO T.I.
NEC UPC2708TB-E3-A SN74LVC1G08DCKR

U305 | MICRO CIRCUIT REGULATOR IC TK77250 SIMILAR Usos | A-PAMAX9768B SIMILAR TO MAXIM
TO TOKO TK77250AMHGOL MAX9768BETG+T

U306 | MICRO CIRCUIT REGULATOR IC TK77250 SIMILAR Usos | MICRO CIRCUIT OP AMP LMV321 SIMILAR TO T.I.
TO TOKO TK77250AMHGOL LMV321IDCKR

Uso7 | MICRO CIRCUIT REGULATOR IC TK77233 SIMILAR Ugos | SHIFT REGISTER SN74LV595APWR SIMILAR TO
TO TOKO TK77233AMHGOL T.l. SN74LV595APWR

Usos | MICRO CIRCUIT UPD5731T6M SIMILAR TO NEC MICRO CIRCUIT SHMITT-TRIGER INV IC
UPD5731T6M-E2-A U908 | SN74LVC1G14DCKR SIMILAR TO T.1.

U309 | MICRO CIRCUIT UPD5731T6M SIMILAR TO NEC SN74LVC1G14DCKR
UPD5731T6M-E2-A U100z |Level Shift TC7ZWBD125AFK SIMILAR TO TOSHIBA

U401 | AD8345 SIMILAR TO A.D. AD8345AREZ-RL7 TC7WBD125AFK-T5L,F

U402 | LTC1992HMSS8 SIMILAR TO LINEAR Ul102 |PC/DC CONVERTER LTC3601 SIMILAR TO LINEAR
LTC1992HMS8#TRPBF LTC3601#TRPBF

U403 | LTC1992HMSS8 SIMILAR TO LINEAR U1103 | REGULATOR TAR5S50U SIMILAR TO TOSHIBA
LTC1992HMS8#TRPBF TAR5S50U-TESS5L,F

U404 | MICRO CIRCUIT SPDT MASWSS0115TR SIMILAR U1104 | REGULATOR S-1165B33 SIMILAR TO SII S-
TO M/A-COM MASWSS0115TR-3000 1165B33MC-N6S-TFG

U405 |MICRO CIRCUIT SPDT MASWSSO115TR SIMILAR Ul1os |Detector TPS3808GO01 SIMILAR TO T.I.
TO M/A-COM MASWSS0115TR-3000 TPS3808G01DBVR

U406 | MICRO CIRCUIT OP AMP LMV358| SIMILAR TO T.I. U1106 |PC/DC CONVERTER LTC3542 SIMILAR TO LINEAR
LMV358IDGKR LTC3542ES6#TRPBF

U407 |MICRO CIRCUIT FET BB503C SIMILAR TO U1107 | REGULATOR S-1165B33 SIMILAR TO SII S-
RENESAS BB503CCS-TL-E 1165B33MC-N6S-TFG

Uaos | MICRO CIRCUIT RF AMP uPC3223TB SIMILAR TO U110g | REGULATOR S-1165B18MC SIMILAR TO SII S-
NEC uPC3223TB-E3-A 1165B18MC-N6D-TFG

Ua1o | MICRO CIRCUIT MIXER LT5560 SIMILAR TO Ul10g |Detector S-80850CNNB-B9BT2G SIMILAR TO Sl S-
LINEAR LT5560EDD#TRPBF 80850CNNB-B9BT2G

Usol | MICRO CIRCUIT PLL-IC ADF4252 SIMILAR TO A.D. U1202 |BUS SWITCH SN74CBTD3306C SIMILAR TO T.I.
ADF4252BCPZ-RL SN74CBTD3306CPWR

Uso2 | MICRO CIRCUIT PLL-IC ADF4252 SIMILAR TO A.D. U1203 | -C TC7SHUO4FU SIMILAR TO TOSHIBA
ADF4252BCPZ-RL TC7SHUO4FU(TES5L,JF)

Usos | MICRO CIRCUIT SPDT MASWSS0115TR SIMILAR U1204 | NV IC TC7SGL4FU SIMILAR TO TOSHIBA
TO M/A-COM MASWSS0115TR-3000 TC7SG14FU(TES85L/F)

USO7 | 70 MiA COM MASWSSOLISTR.3000 o

Usog | MICRO CIRCUIT SPDT MASWSS0129 SIMILAR TO 15.2 INTERFACE BOARD
M/A-COM MASWSS0129TR-3000 G4U D09640, Rev. 4
MICRO CIRCUIT SHMITT-TRIGER INV IC

U509 |SN74LVC1G14DCKR SIMILAR TO T.I.
SN74LVC1G14DCKR REF DESCRIPTION

Usio | P/A CONVERTER DAC7552(TI) SIMILAR TO T.I. CAPACITORS
DAC7552IRGTR —

U600 | DSP OMAP5910 SIMILAR TO T.I. OMAP5910J2ZG2 c1 | CAPACITOR, CERAMIC CHIP, 1u, 16V, Similar to

U601 | CODEC IC TLV320AIC3105 SIMILAR TO T.I MURATA GRM188B31C105KA92D
TLV320AIC3105IRHBT cs CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to

U602 AK4386 SIMILAR TO ASAHIKASEI AK4386VT-E2 MURATA GRM1552C1H470JZ01E

U603 w\c/s;;ge&g OP AMP TLV2372 SIMILAR TO T.1. 6 CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to

Usoa | I-C TC7SHUO4FU SIMILAR TO TOSHIBA MURATA GRM1552C1H470J201E
TC7SHUO4FU(TESSL,JF) c7 | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to
MICRO CIRCUIT OP AMP LMV358I SIMILAR TO T.I. MURATA GRM1552C1H470JZ01E

7% |LmvssBIDGKR CAPACITOR ARRAY, CERAMIC CHIP, 47p, 50V

u701 g',;’;?\g,%%“ggg&,vggggsgggg\fv\’ggg SIMILAR TO c8 Similar to MURATA GNM2142C1H470KD01D

U702 | SRAM CY62167EVI8LL-SSBVXIT SIMILAR TO c11 | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to
CYPRESS CY62167EV18LL-55BVXIT MURATA GRM1552C1H470JZ01E

U703 | GateArray UPD65880GB SIMILAR TO RENESAS CAPACITOR ARRAY. CERAMIC CHIP. 470, 50V
UPD65880GB-104-UES-A c12 AF : » 410, SOV,

U704 | LEVEL SHIFTER SN74LVC8T245 SIMILAR TO T.I Similar to MURATA GNM2142C1H470KD01D
SN74LVC8T245RHLR c14 | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to
A/D CONVERTER ADC78H89 SIMILAR TO N.S. MURATA GRM1552C1H470JZ01E

U705 | ADC78H89CIMTX/NOPB
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c15 |CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to CR25 |LED, HSMG-C170, Similar to Avago HSME-C170
MURATA GRM1552C1H470JZ01E CR26 |LED, HSMG-C170, Similar to Avago HSME-C170
CAPACITOR ARRAY, CERAMIC CHIP, 47p, 50V, —
C16 | gimilar to MURATA GNM2142C1HA7OKDOLD CR29 |DIODE, CL-221YG, Similar to Avago HSME-C110
18 CAPACITOR ARRAY, CERAMIC CHIP, 47p, 50V, CR30 |DIODE, CL-221YG, Similar to Avago HSME-C110
Similar to MURATA GNM2142C1H470KD01D CR31 |DIODE, CL-221YG, Similar to Avago HSME-C110
co6 | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to CR32 |DIODE, CL-221YG, Similar to Avago HSME-C110
MURATA GRM1552C1H470JZ01E S ——
co7  |CAPACITOR CERAMIC CHIP, 47p, S0V, Similar to CONNECTOR, AXK65S40547YG, Similar to Panasonic
MURATA GRM1552C1H470JZ01E 111 ) :
AXK6S40547YG
cog | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to —
MURATA GRM1552C1H470JZ01E 12 CONNECTOR, CFP4508-0150F, Similar to SMK
CFP4508-0150F
c30 | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to —
MURATA GRM1552C1H470JZ01E 713 CONNECTOR, XF2W-2015-1A, Similar to OMRON
XF2W-2015-1A
c31 | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to
MURATA GRM1552C1H470JZ01E RESISTORS
cap |CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to R1 Egﬁ'ﬁ@&%f&é;&%‘gfk 0.06W SIMILAR TO
MURATA GRM1552C1H470JZ01E
R3 RESISTOR METAL CHIP 0 0.1W SIMILAR TO ROHM
c33 | CAPACITOR, CERAMIC CHIP, 47p, 50V, Similar to MCRO3EZPJ000
MURATA GRM1552C1H470JZ01E . RESISTOR METAL CHIP 0 0.1W SIMILAR TO ROHM
CAPACITOR, CERAMIC CHIP, 0.01u, 25V, Similar to MCRO3EZPJ000
C39 | MURATA GRM155R11E103KAO1LE R5 EE%S;&%%%EAL CHIP 0 0.1W SIMILAR TO ROHM
cao | CAPACITOR, CERAMIC CHIP, 0.01u, 25V, Similar to R11 |RESISTOR METAL CHIP 100 0.06W SIMILAR TO
MURATA GRM155R11E103KA01E ROHM MCRO1MZPF1000
CAPACITOR, CERAMIC CHIP, 0.01u, 25V, Similar to Ri2 |RESISTOR METAL CHIP 100 0.06W SIMILAR TO
C4l | MURATA GRM155R11E103KAO1LE ROHM MCROIMZPF1000
R13 | RESISTOR METAL CHIP 100 0.06W SIMILAR TO
cap | CAPACITOR, CERAMIC CHIP, 0.01u, 25V, Similar to ROHM MCRO1MZPF1000
MURATA GRM155R11E103KA01E R15 |RESISTOR METAL CHIP 1k 0.06W SIMILAR TO
— ROHM MCRO1MZPF1001
ca3 CAPACITOR, CERAMIC CHIP, 0.01u, 25V, Similar to RESISTOR METAL CHIP 100 0.06W SIMILAR TO
MURATA GRM155R11E103KA01E R16 | SohM MCROIMZPELOOO
cas | CAPACITOR, CERAMIC CHIP, 0.01u, 25V, Similar to R17 |RESISTOR METAL CHIP 22k 0.06W SIMILAR TO
MURATA GRM155R11E103KA01E ROHM MCRO1MZPF2202
RESISTOR METAL CHIP 100 0.06W SIMILAR TO
DIODES R18 | ROHM MCROIMZPF1000
CR1 Thyristor, NYC0102BLT1G, Similar to ON Semi R19 RESISTOR METAL CHIP 0 0.1W SIMILAR TO ROHM
NYCO0102BLT1G MCRO3EZPJ000
X — - R20 | RESISTOR METAL CHIP 100 0.06W SIMILAR TO
CR3 Lk\]{)glgi%r,zgllj(ﬁ(gOZBLTlG, Similar to ON Semi ROHM MCRO1MZPF1000
Ro2 | RESISTOR METAL CHIP 100 0.06W SIMILAR TO
CR4 |DIODE, 12V, Similar to NEC NNCD12F-T1B-A ROHM MCRO1MZPF1000
— RESISTOR METAL CHIP 100 0.06W SIMILAR TO
CR5 | DIODE, Similar to ROHM EDZTE616.8B R24 | cOHM MCROIMZPE1000
CR6 DIODE, Similar to ROHM EDZTE616.8B R25 RESISTOR METAL CHIP 270 0.1W SIMILAR TO
— ROHM MCRO3EZPJ271
CR7 DIODE, Similar to ROHM EDZTE616.8B R26 RESISTOR METAL CHIP 270 0.1W SIMILAR TO
CR8 |DIODE, 6.2V, Similar to NEC NNCD6.2G-T1-A ROHM MCRO3EZPJ271
R27 | RESISTOR METAL CHIP 270 0.1W SIMILAR TO
CR9 Thyristor, NYC0102BLT1G, Similar to ON Semi ROHM MCRO3EZPJ271
NYCO0102BLT1G R2g | RESISTOR METAL CHIP 1.5k 0.IW SIMILAR TO
CR10 |DIODE, 12V, Similar to NEC NNCD12F-T1B-A ROHM MCROSEZPJ152
R30 | RESISTOR METAL CHIP 1.5k 0.1W SIMILAR TO
CR13 DIODE, 6.2V, Similar to NEC NNCD6.2G-T1-A ROHM MCRO3EZPJ152
_ P } RESISTOR METAL CHIP 100 0.06W SIMILAR TO
CR21 LED, HSMG-C170, Similar to Avago HSME-C170 R31 ROHM MCRO1MZPF1000
CR22 |LED, HSMG-C170, Similar to Avago HSME-C170 R32 |RESISTOR METAL CHIP 100 0.06W SIMILAR TO
— ROHM MCRO1MZPF1000
CR23 LED, HSMG-C170, Similar to Avago HSME-C170 a3 RESISTOR METAL CHIP 100 0.06W SIMILAR TO
CR24 |LED, HSMG-C170, Similar to Avago HSME-C170 ROHM MCRO1MZPF1000
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R34 RESISTOR METAL CHIP 150k 0.06W SIMILAR TO R54 BARRISTER METAL CHIP 22V SIMILAR TO
ROHM MCR0O1MZPF1503 MARUWA CVS05A220M-TPA
R35 RESISTOR METAL CHIP 100 0.06W SIMILAR TO R58 RESISTOR METAL CHIP 0 0.1W SIMILAR TO ROHM
ROHM MCRO1MZPF1000 MCRO3EZPJO00
R36 RESISTOR METAL CHIP 150k 0.06W SIMILAR TO R60 BARRISTER METAL CHIP 22V SIMILAR TO
ROHM MCR0O1MZPF1503 MARUWA CVS05A220M-TPA
R37 RESISTOR METAL CHIP 100 0.06W SIMILAR TO INTEGRATED CIRCUITS
ROHM MCR0O1MZPF1000
RESISTOR ARRAY METAL CHIP 150k 0.06W u2 AND IC SN74LVC1GO8 SIMILAR TO T.I.
R38 SN74LVC1G08DCKR
SIMILAR TO ROHM MNRO4MOAPJ154 AND IC SN74AHCT1G08 SIMILAR TO T.I
RESISTOR METAL CHIP 150k 0.06W SIMILAR TO U3 o
R39 ROHM MCRO1MZPE1503 SN74AHCT1G08DCKR
RESISTOR METAL CHIP 1k 0.06W SIMILAR TO U4 MICRO CIRCUIT TRANSIENT SUPPRESSOR
R41 SN65220 SIMILAR TO T.I. SN65220DBVR
ROHM MCROIMZPF1001 AND IC SN74AHCT1G08 SIMILAR TO T.I
RESISTOR METAL CHIP 22k 0.06W SIMILAR TO U5 o
R44 SN74AHCT1G08DCKR
ROHM MCROIMZPF2202 AND IC SN74AHCT1G08 SIMILAR TO T.I
RESISTOR METAL CHIP 1.5k 0.1W SIMILAR TO U6 -
R45 SN74AHCT1G08DCKR
ROHM MCROSEZPJ152 AND IC SN74LVC1G08 SIMILAR TO T.I
R46 RESISTOR METAL CHIP 1.5k 0.1W SIMILAR TO u7 SN74LVC1GOSDCKR v
ROHM MCRO3EZPJ152
R49 RESISTOR METAL CHIP 22k 0.06W SIMILAR TO

ROHM MCRO1MZPF2202
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16. BLOCK DIAGRAMS
16.1 LOGIC BLOCK DIAGRAM

H G E E | D | C | B |
- *Signa | comparison table - DUAL CODEC _ = sy T [
DIC TRA N TA LTSI RXBPT_CONT TLV320AIC3105 : USER CONTROL |
i Not Used Used Used
URF-L(4W) ot Used Tsed Ted 1 Front MICROPHONE :
U Uset 1ot bseT Tl e | 12Chus [ 2B ] ! |
UHE-H Not Used Not Used Used ! O Rear MICROPHONE :
24576MHz S IF from Bbit shift register : | |
1~ _R;l B/Z)_BTLZJ Z‘/\_’ -1 from OMAP << |<— cxo A Poam [ | :
| | peaker Photo | o
1 C Q-MOD Dt TPF X DAC Amp Relay | > SPEAKER :
i sVt e | OMAP5910 v 7y i .
| McBSP3 | o McBSP2 | ubc convecTor |
| | ! > - v L |
> UDC S
: 450kHz RX ADC 12bit P o DSP 2CH DAC to RADIO S— : : 5
= | 450kHz,} . »(_TX.APC CTRL]
I ADST886SB  [@ ) McBSP1 | >  (TMS320C55x SPICS2 | 12bit { fexme ]
I ! Gate |“> & > ) > <« DACT552 \ - !
: ¢ XCVR PWR UP )¢ T Array | : |
| ¢ RCV‘];\IEEQA C_gh ; | UPD6 5880 12MHz, MCLK A n? ' RXDATADUT :
| 8 > [ TX_DATAIN/ABSW |
: g I P UARTT (g : CTS/EXT.PTT :
AHPA_PWR SENSE — RTS, | RTS/MUTE OUT
le AHPATEMP } _ 7CH ADC — cso ‘:::l:)—‘ | -
: | UDC_SE NSE_LEVEL %b 12bit —» DMA | |
| || e 3 ! UWIRECS3 use |« USB D+ :
TOCAL TENP, PR cs3 < +
| || [BATTERY+ ADCT8H89 | USBD |
| | < UWIRE AUDIO AMP EN | |
| ( PLLIEN) 4 | \4 | |
| ¢ PLLZIN)Q | - AB sW | |
e 2 g || 1,
| e PLL_LOCK1 } | (g G0 »(__ PLLLDT) - » < EXTPTT ] |
| C PLLLOCKZ | »(_PLLIDZ) < » TROUT
| I Io RS SW - '
o Photo Rela !
: RXEN : EXTEMER | EXT_EMER |
*TIAETSI o on to 8CH ADC
| Reserved J4—1 abit Shiftt < Mcsh < GP 170 SWAOUTEN UDC _SE NSE_LEVEL J———{ UDC_SENSE :
C Reserved Y— Register MPUI/0 (¢ (PLLIOCKT D) |
: C VCOR ) 4— » PLLLOCKZ ) | |
-
| | 8bit Level < > from 8bit shift register | |
| | (aemoor— oo Stifter | |
I : 18V#3.3V S | Key I
: ! MPU PWR_OFF_SENSE | :
| | ( ARMQ) to TX DAC | Volume with Power SW
| | —»(TX.DACPON ) Power W 4———{ PWR SW :
: ) . : < P s 4 KEY UF <—FI : 3
TCXO_TUNE
A >] RBC
| g 8CH DAC . !
: Reserved )« i 8bit - &gg : :
*RX_BPF_CONT X
I RXATTENADJ . LTC1665IGN <« Ko P !
| (___TXDRERGATE t EMIF S - ]
(C_TX.HPA GATE |
| ! DI i s
| | Traffic [V Ll d
' K 1Msﬁ,:5/{)it N Controller 192KB Kohe : :
[ (__TXAPCCTRLD )« | %(HAEQCCTRL D) SRAM KBR4 Key Pad (Key Matrix) |
| - | — Memory L | (10KEY.EMER,OPT,CLR.UP,DOWN,MENU) |
| : Burst Flash Memory I/F |
i 16bit Data bus A A 2 .
| ! 16M x 16bit 1 % Rotary Switch | Gicr—] :
| ( RCVR BW_SEL )——+ % | 2
| ( Reserved Jq——} J 12C bus < | | comman |
| | HDQEN o | |
[LEDRED ]
| From Battery : l—'_:l BUS-SW HDQ | Ly | LED _IL-E[? ZERIEEN !
»
! Comecter = | PURONRESET 12WHz 32.768KHz | !
i MPU RESET Xtal
| | JTAG terminal H JTAG MPU RESET | |
| ! - T LCD Module [soA——] .
| | | |
| ——l—‘BATTERY | > 5V REG 5V 5 T I |
| 3.3V REG Analog 3.3V 2 TCX0 | |
| : 4 Digital 3.3V = : |
| = |
| pc/bcconvt | 4 b o ooer L N rer e e S
: | LTC3601 3.3V REG RESET IC
| | T . 1
___________ - . .
' ' DC/DC CONV2
Power S poweriC | LTc3sez | > DSPeore 16V
+ Control Circuit
: ' foom® Gate Array /FLASH/
H
O | 18V REG SRAM 1.8V
H G F I E I D C B

LOGIC BLOCK DIAGRAM
G3UD10021, Rev. 0
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16.2 RF BLOCK DIAGRAM

H G E E D | [ B A
8 { RCVRBW.SEL )
+12kHz411kHz
VSYN-3 CFUKF450KC4X-R0 SV VSYN.3
1 o > | +12kHzA11kH ’
| N | > 2 ' iR2AMP2
| ~ J, CFUKF450KCAX-RO | | naihid
%ﬁ SW +/-4 5kHz X
— CFWKA450KGFA-RO SwW ~ e ADC-IN
IF2A1 " ol 2|
B Rx SAW 2-1 . Limitter AMP
RX: 851 - 870 MHz LMVB5TMGX | ~ T
769 - T75MHz 5V-RIX-SW WFAIBBO770CE o by sw 5V-R’:-SW ~ LMVB51MGX e
Rx SAW 1-1 RXAGC | \; 70'/0554\{'_""2 | 450KHzZ !
WFA16B0770CE ATT I N |t e e e —Y
| SW K RX_EN
5| Antenna 1 :
§7 IFA1 ! IF-IC/NJM2552 |
25C5007 : I >( Arssi )
1st. MIXER SRS i |
Rx SAW 2-2 MAWX-008611 t———— !
SAFEB859M ! TS
— +H ] i
Rx SAW 1-2 | 1 o } Rx 2nd Lo VCO VSYN-5 ]
856606 69.6MHz70.5MHz | v
-7dBm
~ 1 PLL_EN1
{ RX_ATTEN_ADJ )
BATT. 7.2V PLL_LOCK1
LPF ! RCV_ATTEN_CTL PLLA PLL_CLK
4
~ VSYN-3 VCOo1 ADF4252 PLL_DATA
~ ] 682.8-708.4MHz VSlYN-3
) 0dBm
TX: 3W Y
799 — 805MHz (Normal) o TCXO_TUNE
769 — 775MHz (T/A) Lo ) VSYN-3
806 - 825 MHz = ! TCXO1
1| (Normal) _LO ) \I/ 19.2MHz
851 - 870 MHz (T/A)
BAND_SEL_DIG
DPDT-SW
920.4-940 .05MH
BICERANEN MASWSS0129 OdB; PLL2
; - VSYN-5 ADF 4252
PLL_EN2
AHPA_PWR_SENSE A ElNlocic
[==le ~L—1ee]
== veos s/ |
TX_HPA_GATE 123.2-164MHz
TX_DRIVER_GATE 1 0dBm
— WFA16B0770CE ( TX_ARM )
n 0 2 AMP
Delay [ 28C5007
Cireuit . VRF-5
b | Baluns
o]
~ \ HHM-1589D1
SW WA 1BCO800CE SW
2 SAFEBSSIM AGC
DC HPA DRV AMP Pre AMP = AMP AL MIXER VTX
DCS3F20 RDOTMUS2B  RQAO004 UPC2708 —~ T UPC3223TB Eies50, vix b
L &)
PéeEEgP AHPA_TEMP L ==L y'q/\r Dual Sigma  [Emmmmge——— ("TX_DAC_MCLK_RF
WFATEAOBI5CE e Delta CODEC l——( TX_DAC_SCLK_RF
le———( TX_DAC_DIN_RF
N BATT. 7.2v J, J, \lr TX_DAC_FRM_RF
TX_DAC_PDN_RF
E— 33V . 50V 5.0V _DAC_PDN_
egulator egulator Regulator
TK77233 T = VSYN-3 [ 177250 => VSYN-5 | 1k77os0 === LA TX_DAC_SPL_CTL_RF
1
T T /]\ - - - - - VTX
11 xcvR_PWR_UP  )—1 * * !
- » — — »5V_RX_SW
(C TXCARM )—1
( TXEN ) '|>c
H T G F E D T B A

700/800 MHz RF BLOCK DIAGRAM

G3UD010075, Rev. 0
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17. ASSEMBLY DIAGRAMS

17.1 FRONT COVER ASSEMBLY
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[CAD:Pro/E[G3UKI000T
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=
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[
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w
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W
w
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)
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ASST REVISION LABEL (1)
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I
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I
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I
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B GHN-A3

A

FRONT COVER ASSEMBLY (SCAN)
G3UK10007, Rev. 0, Page 1 of 2
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H G F E D [ B | A
6 [CAD:Pro/E|G3UKI10007
5
4
Torque
0.14+0.02Nm
3
2
Torque
0.15+£0.02Nm
|
= H I G F E D C GHN-A3] A

FRONT COVER ASSEMBLY (SCAN)
G3UK10007, Rev. 0, Page 2 of 2
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(=4

GES HOO4

B |
[CAD:Pro/E|G3UKI0009

Front Howsing, Sysiem (B/6)

Indicator, LED

Adheosive

0.1q

(149.3)

Clolh, Speaker

Adhesive Tope, Speaker

Goskel, UX

U PrA

| =1 | ||| —

Keypod, System

Lr-2

Lightquide, Keypod

o

Screw NI Txd

Dust Goskel, LCD

~n
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w

Inserl Quorter Tura
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o

Slopper, Ouarler Tura
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@
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N
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-
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-
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SPECIFICATIONS
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GHN-A3 |

A

FRONT COVER ASSEMBLY (SYSTEM)
G3UK10009, Rev. 0, Page 1 of 2
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A

B |
6 [CAD:Pro/E|G3UKI0009
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(@
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®)
O
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)
O,

Torque
0.14£0.02Nm
3
35
2
Torque
0.15+0.02Nm
1
]
8
H G F T E D C B GHN-A3 ] A

FRONT COVER ASSEMBLY (SYSTEM)
G3UK10009, Rev. 0, Page 2 of 2
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17.2 REAR CASTING ASSEMBLY

H | G | F | E B | A
6| [STBOL] DATE [posiTion DESCRIPT ION appaoveo|checuEd [ eviseo | TOLERANCES Emm Ges moit] [CAD:Pro/E[G3UKI0010 6
al (GR1D REFERERCENCLASS F IRSTSECONSTHIRD

l Wit §p.050.1]0.3

a2 [E_ & v 3[0.1]0.
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) R 120 WOER 404[0.2]0.
ViR 400 WAOERION]0.3]0.

_| |a§ OVER 1000 WNDER2004[0.51.
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NIC Holder |
Rear Cover |
Screw, Reor Cover I
Goskel(Screm) [
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0-Ring, Indicator, CH |
FPC, ¥ I
YL S¥ I
CHSH I
13 |0-Ring, SV ?
14| S¥ Nut 2
15 [CH Knob Holder |
16 | LOCTITE I
17 [Lighiquide, CH Number I
18 | Super CH Knob I
19 [YOL Knob Holder |
20 | 0-Ring, Vol Kaob I
21 | Super Vol Knob I
22 | Anfenng Lounch |
23 | Antenng Conlact I
2
|
|
3
|
2
|
|
|
|
|
|
|
|
|
2
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-
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©
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~n

0.03ml A
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=
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24 | Screw, Aaleana Launch
25 [Antemnq Inserd

26 | 0-ring ANT Inseri

27 | Set Screw N2.6x3

28 | RF Conneclor

29 |0-ring, RF Connector |
30 | 0-ring, RF Conneclor 2
31 | Mic Nel

32 | Goskel, Howsing

(169.3)

__ LT

Wire D=0. 7Tmm

33 | ASST REVISION LABEL (L)

T-j 34 | Microphone
(27.75) 35 Plole, K

36 |Rear Cover Label

37 | Silicon Grease

38 | Shoding Tope, Indicator
(q\:‘ J:\“l 39 | Screw, Moin P/B
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[
-
m
L~
(g
= |

GHN-A3 | A

REAR CASTING ASSEMBLY
G3UK10010, Rev. 0, Page 1 of 2
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B |
6 [CAD:Pro/E|G3UKI0010
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0.07+0.01Nm

0.4410.0INm

Torque
0.31+0.03Nm
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n
H
o
o
=
3

5
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| N\
Torque
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3
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41 |Screw, Battery Laich I
42 | Squore Nut I
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44 |VENT |
45 |Veni Protect Label I
1
= H G F E D c B a3l

REAR CASTING ASSEMBLY
G3UK10010, Rev. 0, Page 2 of 2
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17.3 UNIT ASSEMBLY

F E D 8 | A
6 [CAD:Pro/E| G3UK10042 6
5 5
HA
(63.5) (45.4)
4 4
O 5%
= gg
) (¢) 53 -
°g
= ®
3 = o 3
.,\'. : :/..—--»
o - o
i O (D) I |Rear Costing Assembly I B
— 2 |Moin PHB Asssembly |
o 3 |Screw, Moin P/B 3
o o 4 [RF Shield Assembly |
) o O 5 |lnterfoce Board Assembly I )
\4 J'/ 6 |Screw, IF P/ 8
7 |Fornf Cover Assembly | |Scan (B/G)
8 |Screw, Fronl-Rear 4
9 |0-ring, Screw 4
7 10 |Permoneai Lobel I B
11 |Protection Film |
12 |NIC Spacer |
| |
2
= F E D B GHN-A3 | A

UNIT ASSEMBLY (SCAN)
G3UK10042, Rev. 0, Page 1 of 2
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H G F E D c B |

6 [CAD:Pro/E[G3UKI10042

Torque Torque
0.29+0.03Nm 0.290.03Nm

GES HO04

H I G F E D C B GHN-A3]

UNIT ASSEMBLY (SCAN)
G3UK10042, Rev. 0, Page 2 of 2
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G F E D c B | A
[CAD:Pro/E|G3UK10044 6
@ :
(63.5) (45.4)
f
4 H .
O 1€
%
@ 32 i
%
%
=1/l ~ ©
—_— [gN] —
p— = ) 3
— = o
< =
o =
(-) I {Rear Costing Assembly | G3UK10010 I -
P 2 | Moin PHB Asssembly I
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= H G F E D C B GHN-A3 A

UNIT ASSEMBLY (SYSTEM)
G3UK10044, Rev. 0, Page 1 of 2
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A
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B |
[CAD:Pro/E[G3UK10044

Torque
Torque Torque Torque
0.29£0.03Nm o,zgio_o;mm 0.29+0.03Nm 0.39+0.04Nm

UNIT ASSEMBLY (SYSTEM)
G3UK10044, Rev. 0, Page 2 of 2
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17.4 INTERFACE BOARD ASSEMBLY

E D C B | A
; [CAD:Pro/E[G3UKI0012 6
5 5
i (8.95) =
— O
4 4
o
&
- g [—
= n 90
S
Z o
3 3
(o]
() 0
i o B
=
53.9)
? 2
I [ IF PCB |
2 |Keysheet |
-I-—E—-h- 3 | Lightquide, LD |
1 4 | LCD Adhesive tape | D
5 [LCD Module |
6 [ASSY REVISION LABEL (L) |
ARTS PARTS NAME SPECIFICATIONS MATERIAL [ Q‘TY REMARKS
|
F D C | B GHN-A3 | A

UNIT ASSEMBLY (SYSTEM)
G3UK10012, Rev. 0, Page 1 of 2
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[CAD:Pro/E|G3UKI00I2

H

UNIT ASSEMBLY (SYSTEM)
G3UK10012, Rev. 0, Page 2 of 2
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18.

INTERCONNECTION DIAGRAM

H | G E E D B A
6
FPC connectar (8pin)
] [ scL
P <2 | GND
5 LCD 3 | < SDA
z <[ +50VD .
5 | RESET —
<] NC
7| < NC
D :
PWB connector (40pin) | PWB connector (40pin
PWRSW 3
Dot Matrix LCD SeL < s
| VICDCIK | < <3 [ VICDCIK
FPC,FRONT sDA <4 | [t [SOA O
v FPC connector {20pin) LCD BIAS LCD BIAS
H | WwcH [ <2 [INTMCHI I_/ +33VD +33VD
NC | < < C
<Bl 1 TINT-MIGGND-] <A1 | < INT MIC GND ] INTMIC. INTMICIN
= ‘ +5,0VD @ [ +50VD
FRONT MICROPHONE — SWA | < < SW A+
}—,7 ] TNT SP+ | < < T 5Py
] INT SP-_| < < T SP-
4 —<—————— B |—{  INTSP+ [<AT9 ] <19 [ INTSP+ - N BACRLGHT < > TACKLIGHT
P W & — T/ROUT | < < /ROUT
< {<520 | INTSP | <A20 ] |[<2 [iNTse e e < -
) GND | < <16 | GND
LED for Back light kBT | < < KBCT
SPEAKER KBC? | < <18 [ KBCZ
KBC3 | < <19_| KBC3
| KBRO [ <20 | [<20 [ KBRO
KBR1 | <21 <21_| KB
KBR? | <22 <27 | KBR?
_| KBR3 | <23 <23_| KBl
KBRE | <24 <24_| KB
upc PWB @ RECS
PWB connector (16pin} FPC connector {20pin) Detective SW
SWA [<Bl —— ] WA+ | <16 <5 SW A~ A3 3 SWAr GND | <% <% | GND @ RADIO
3 USBD+ [ <2 |—— ] USBD+ | <15 <B4 USBD+ <M < D EXTMICIN | <26 <% | EXTMCIN LOGIC
EXTMICIN | <E9 EXTMICIN | <14 <B5 EXTMICIN <AS EXTMIC.IN EXTEMER/ EXTEMER/ SUSH SW
GND | <13 <B6 T GNB ] <A GND | LANYARDSWITCH/ | <27 <27 [LANY ARDSWITCH/
UDCSP() | <7 UDCSP() | <12 <BT UDCSP() <A < UDCSP(-) BI-DI RSERVICERQST BI-DI RSERVICERQST TP LED for CH
EXTPTT/CTS/ EXTPTT/CTS/ EXTPTT/CTS/ EXTPTT/CTS/ | i h
Rs4gsens, | <E10 Rsagseng, | <1 <Be RS4BSENB, Al < RS4B5ENB, ] T e | <28 < | XIETLCTS! RS485.ENB Tumination
GND | <E8 GND [ <10 | [<B9 | s 7 e ! Nl ) «
UDCSP(:) | <6 UDCSP() | <8 <B10 UDCSP(+) <ATD <10 UDCSP(:) o MUTCOUT | <28 <25 | MUTCOUT ot
EXTEMER/ EXTEMER/ EXTEMER/ EXTEMER/ M—] UBCSP+ | <30 <30 | UDCSP:
LANY ARDSWITCH/ | <ET1 LANYARDSWITCH/ | <8 611 | LanvaroswiTcH, | <At <1 LANY ARD.SWITCH/ M UDCSP- | <31 <31 | UDCSP-
_| |_Bi-DIRSERVICERQST BI-DI R SERVICERQST BI-DI R SERVICERQST BI-DI R SERVICERQST | UDC SENSE | <32 <87 [ UDC SENSETEVEL  |\————————————
USB.VBUS | <t USBVBUS | </ Bz USB VBUS <ATZ <12 USB VBUS TX.DATAIN/  DATAIN/
UDC SENSE | <E5 UDC SENSE | <6 <B13 UDC SENSE <A13 3 UDC SENSE /NN A/B.SWINPUT/ | o 5 | MB.SWINPUT/ Trl- LED
TX.DATAIN/ TX.DATAIN/ TX.DATAIN/ TX.DATAIN/ HOMEBUTTON/ | < < HOME BUTTON/ N
A/BSWINPUT/ | .o A/BSWINPUT/ | o B A/B.SWINPUT/ A 4 A/B.SWINPUT/ GPS.DATAIN GPS.DATAIN A7B. SWINPUT, N
HOMEBUTTON/ HOME.BUTTON/ HOME.BUTTON/ HOMEBUTTON/ N RXDATAOUT | <3% 31| RX.DATAOUT HOME BUTTON/ ) BATTERY
GPS.DATAIN GPS.DATAIN GPS.DATAIN GPS.DATAIN <35_| GND GPS.DATAI Red
.D-_| <E3 D- | <& <BT5 - <ATS <5 .D- LT <3 | USBVBUS i\
MUTE.OUT/RTS | <F14 MUTEOUT/RTS | <3 <B16 MUTE OUT/RTS <AT6 <16 MUTEOUT/RTS M <37 [ USBD- N [ o | | seric "
RX.DATAOUT | <ET3 RXDATAOUT | <2 BT RXDATAOUT <ATT Fill RXDATAOUT 1 <38 [ USBDr o | CONNECTOR <
T/ROUT / ] <39 _[RIS ellow
2 BerouT | <E15 T/ROUT /BEROUT | <1 <818 | 1/RoUT /BEROUT | <At8 <18 T/ROUT /BEROUT |—(J—————————— | S ROTT green
[ SPRING
FPC connector (13pin) | BATTID | 2| oiicion (€< | BATTID
[ KEYCHI
FPC,SW 5 Trovcs }._
< KEY.CH SPRING
4 4| COMMO GND | <3 | connector < _|oNe
KEY.CH
KEY.CH A< 51| Kevem KEY.CHI 7 PWRSH
KEY.CH T< B2 | KEY.CHZ KEY.CHZ <A < PSW.COM
Rotary DIP SW KEY CH B< <B3 | Kev.CHe KEY.CHA A +33V0
COMMON T< <B4__| COMMON COMMON <Al VOL WIPER
] KEY.CHE 5< <B5 | Kev.CHB KEY.CHE <5 <10 GND
PWRSW <AG [ NnC
PWRSW < PWRSW ‘ PSW.COM <AT <17 | Rear INT Mic
PSW.COM < PSW.COM J +33VD A8 13 [ GND
Volume with Power SW | +33VD < +33VD ‘ VOL WIFER <A9
VOL WIPER < VOL WIPER GND A
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19. SCHEMATICS
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19.2

IF DOT MARTIX LCD SCHEMATIC DIAGRAM
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19.3 FPC BOARD (SW) SCHEMATIC DIAGRAM
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19.4 FPC BOARD (FRONT) SCHEMATIC DIAGRAM
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19.5 UDC SCHEMATIC DIAGRAM
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20. BOARD LAYOUTS
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20.2 INTERFACE BOARD LAYOUT
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TP No. NAME DESCRIPTION VALUE Side
3.3V at 700MHz
TP101 BAND_SEL_DIG 700MHz/800MHz Band select 0V at 800MHz A
0.7 to 0.9V at —-110dBm
TP201 RSSI RSSI Voltage output 91 to 2.4V at ~50dBm A
3.3V at WIDE
TP202 RCVR BW_SEL WIDE/NARROW select 0V at NARROW A
TP301 AHPA PWR SENSE TX power detector 1.7V to 2.1V at 3.2W A
TP302 BATT Battery voltage Typ. +7.5VDC A
TP2303 A
TP305 GND GND ovDC A
TP304 AHPA TEMP Power AMP Temperature 0.4V at 25°C A
TP307 BAT ID Battery ID HDQ data, TTL level A
TP&01 McBSP1.DX Not used - A
TP&03 TX DAC MCLK Master clock for TX DAC 12.288MHz clock A
0V at Tx DAGC OFF
TP702 GPIO7 TX DAC PDN 3.3V at Tx DAC ON A
TP%01 NG NC pin in GATE ARRAY - A
TP%02 NG NC pin in GATE ARRAY - A
TP203 NG NC pin in GATE ARRAY - A
TP%04 NG NC pin in GATE ARRAY - A
. 0V at PTT CN
TP1001 |PTT PTT control signal 3.3V at PTT OFF A
. . 3mV RMS(8.5mVp—p)
TP1002 |Front INT_MIC INT MIG input signal 1kHz tone . 3kHz DEV A
9.6k or 19.2k band CMOS level
data out of the radic in Data
TP1003 |[TX.DATAIN TX DATA signal Terminal mode. A
38.4k baud CMOS level data out
of the radic in Programmer mode.
9.6k or 19.2k band CMOS level
data into the radio in Data
TP1004 [RX.DATA.QUT RX DATA signal Terminal mode. A
38.4k baud CMOS level data into
the radio in Programmer mode.
TP1005 |UDC.SP+ UDC.SP+ output signal 1.0V RMS at 0.5W A
TP1006 |VLCD_GLK Clock output 32.768kHz clock A
TP1007 |INT/SP+ INT.SP+ output signal 1.0V RMS at 0.5W A
TP1008 |UDC.SP- UDC.SP- output sighal 1.0V RMS at 0.5W A
. POWER SW ON  0VDG
TP100% |PWR_SW PWR.SW signal POWER SW OFF  7.5VDC A
Request To Send,output signal
TP1010 |RTS used for PC data& keyloader CMOS level A
EXTPTT External Push—to—-Talk input used 0V at active A
key Tx
TP1011 Clear To—Send, input signal used
CTS for PC Data & Keyloader CMOS level A
RS485.ENB RS485 data driver enable signal TTL Low at active A
TP1012 |USB.D+ USB data in/out Data rate TBD A
TP1013 |USB.D- USB data infout Data rate TBD A
TP1014 |USB.VBUS USB voltage Bus enable 3.24V at active A
. . . 3mV RMS(8.5mVp-p)
TP1015 |Rear INT Mic INT MIC input signal 1kHz tone . 3kHz DEV A
. . 11mV RMS(31.1mVp-p)
TP1020 |EXT.MIC.IN EXT MIC input signal 1kHz tone . 3kHz DEV A

TEST POINT DEFINITION
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TP No. [NAME DESCRIPTION VALUE Side
TP1021 |UDC.SENSE_LEVEL |Sense of external accessory type 0V:Test mode A
TP1022 |GND GND ovDe A
TP1024 |SCL 12Cbus Serial Clock TTL level data A
TP1025 |SDA [2Cbus serial Data TTL level data A
TP1026 |+5.0VD Regulator output 50V A
TP1201 |+3.3VD Regulator output 3.3V A
TP1202 |GND GND ovDC A
TP1203 JEMUOQ JTAG for OMAP - A
TP1204 |EMU1 JTAG for OMAP - A
TP1205 |[TCK JTAG for OMAP - A
TP1206 |TCK RET JTAG for OMAP - A
TP1207 |TDI JTAG for OMAP - A
TP1208 |[TDO JTAG for OMAP - A
TP120% |TMS JTAG for OMAP - A
TP1210 |TRST JTAG for OMAP - A
TP1211 losc1 ouT Analog output from hase oscillator _ A
(Not used)
TP1212 |CLK32K IN 32kHz clock input(Net used) - A
TP1213 |MCLKREQ M-clock request 3.3V A
TP1214 |BCLKREQ B-clock request 3.3V A
TP1215 |BCLK B-clock CMOS 12MHz clock A
3.3V at low-power sleep mode
TP1217 |LOW_PWR Low power request output 0V at resst & functional modss A
TP103 |Rx AGC CONT AGC Setting time Measuring point - B
TP308 |BAND_SEL DIG 700MHz/800MHz Band select 3.3V at 700MHz B
- 0V at 800MHz
TP309 |DIG TKAEN Talk around/Normal Mode select 3.3V at Talk around B
0V at Normal
TP602 |I/Q Vref 1/Q Reference voltage 0.7V B
TP604 |I/Q Veom 1/Q Common Signal 1.815V B
TP701 |SDC(2CH DAG) Not used - B
TP801 |MIC3R/LINIR Not used - B
TP802 |LEFT LOM Not used - B
TP803 |RIGHT LOM Not used - B
TP905 |TX DAC FRM TX DAC FRAME SIGNAL CMOS levele data B
TP906 |UW SDO PLL PLL DATA SIGNAL CMOS levele data B
TP1023 |GND GND ovDe B
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